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Cr116.13330.2017

cBOA NPABUN

CTAJIbHbIE KOHCTPYKLIUA
Steel structures
AkTtyanuaupoBaHHas pegakuusa CHull 11-23-81*

[arta BBeaenns 2017-08-28

MpeaucnoBue
CBeaeHusA o cBoAe npaBun
1 UICMOJNMHNTEIM - AO "HNL "Crtpoutenbcteo” - LLHAMNCK nm.B.A.Ky4depeHko, MICY, CI6Ir'ACY
2 BHECEH TexHu4ecknm koMnTeTOM Nno cTaHaapTmsaumm TK 465 "Ctpoutenbcteo”

3 TOOrOTOBINEH «k yTBepxaeHno [denapTamMeHTOM rpagoCTPOUTENBbHOM OeATEeNbHOCTM U apXUTEKTYpbI
MuHucTepcTBa CTPOUTENBCTBA W XUMULLHO-KOMMY HanbHOro xo3sancTBa Poccuickon ®epepauum (MuHcTpon Poccum)

4 YTBEPXOEH npukazom MuHuCTepcTBa CTPOUTENBbCTBA WU XKUIULLIHO-KOMMYHarbHOro xo3sinctea Poccuickon
®depnepaumm ot 27 despand 2017 r. N 126/np v BBegeH B gericteue ¢ 28 asrycta 2017 1.

5 3APETMCTPUPOBAH ®egepanbHbiM areHTCTBOM MO  TEXHWYECKOMY perynvpoBaHuiO U METpPOSormun
(Pocctangapt). MNepecmotp CI1 16.13330.2011 "CHwuI 11-23-81* CtanbHble KOHCTPYKLMKN"

B crniyqyae nepecmompa (3ameHbi) unu omMeHbl Hacmosile20 ceoda rpasusi coomeemcmeyrouee yeedoMIIeHUe
bydem onybriukoeaHo 8 ycmaHogreHHOM ropsidke. Coomeemcmeyrowiasi UHbopmayusi, yeedoMIrieHUe U MEeKCMbI
pasmewaromes makxe 8 UHghopMayUOHHOU cucmeme obuiezo rnosb308aHust - Ha ogbuluanbHOM calime paspabomyuka
(Murcmpot Poccuu) 8 cemu MIHmepHem

BHECEHA nonpaska, onybnukoaHHas B8 UYC N 10, 2018 rog

[NonpaBka BHeceHa nsrotosutenem 6asbl gaHHbIX

BHECEHO WameHenne N 1, yTBEpXOEHHOE M BBEAEHHOE B AEWCTBME NMpMKa3om MuHUCTEpCcTBa CTpoUTENbCTBA U
XUIULLHO-KOMMYHarbHoro xo3snctea Poccuiickon ®epgepaumm (MuHcTpon Poccun) ot 16 aerycta 2018 . N 530/np ¢
17.02.2019

MNameHeHne N 1 BHeceHo nsrotosutenem 6asbl AaHHbIX

BBepneHue

HacToawwmn ceog npaeun paspabotaH B cooTBeTcTBUM ¢ PenepanbHbiv 3akoHoM oT 30 gekabps 2009 r. N 384-93
"TexHNYeCKnn pernameHT o0 6e30MacHOCTU 30aHWIN N COOPYXKEHWIA".

Mepecmotp CI 16.13330.2011 BbiNonHeH aBTopckum konnektusom AO "HUL, "Ctpoutenbcteo" - LIHUNCK
um.B.A.KyyepeHko (g-p TexH. Hayk U.U.Bepgsakos, a-p TexH. Hayk 1.0.0Opgecckui; kaHa. TexH. Hayk M.U.lykoBa, kaHg.
TexH. Hayk [1.B.KoHuH, kaHa. TexH. Hayk M.PYpuukuii, kaHg. TexH. Hayk M.UN.®apdenb, kaHa. TexH. Hayk B.C.LeTtnuH;
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umHx. C.B.lypos); HAY MICY (g-p TexH. Hayk A.P.TycHuH); 3AO "OpkoH" (a-p TexH. Hayk [U.Benbin); APCC (uHx.
[.C.Epewmees, nHx. A.A.CockoB).

N3meHeHre N 1 k HacTosLemMy cBoay npaBwn pa3paboTaHo aBTopckum konnektnsom AO "HUL "CtpoutenbcTBo” -
LUHUNCK wm.B.A.KyyepeHko (pykoBoauTenb - O-p TexH. Hayk W.M.Begskos; wcnonHutenu - O-p TexH. Hayk
M.0.Onecckun, Kang. TexH. Hayk M.W.Tykoea, kaHg. TexH. Hayk [0.B.KoHuH, kaHg. TexH. Hayk M.P.Ypuukun, kang. TexH.
Hayk M.U.®apdpenb, kaHa. TexH. Hayk [.B.Conosbes, C.B.[ypos).

(M3meHeHHasa pegakums, Mam. N 1).

1 O6bnactb npumeHeHusA
1.1 HacTosiwuin cBogd npaBun ycTaHaBnuBaeT TpebGoBaHUA U pacnpOCTPaHSIETCS Ha MPOEKTMPOBaHME W pacyer
CTanbHbIX CTPOUTENbHBLIX KOHCTPYKUWIA 34aHWIA 1 COOPYKEHMIA Pa3NIMYHOTO Ha3Ha4YeHusl, paboTaloLmnx Npy TemnepaType
He Bbiwe 100°C n He HWxe MuHyc 60°C.

Hactoswwuin cBog npaBun He pacnpoCTPaHsiETCS Ha MPOEKTUPOBaHWE CTanbHbIX KOHCTPYKUUA MOCTOB,
TPaHCMNOPTHBIX TOHHENEN 1 TPyG Nog, HackINsMU.

1.2 Npn NPOEKTMPOBaHMUN KOHCTPYKLMN, HaXOASLNXCA B OCODbIX YCNOBUSIX SKCMnyaTauum (Hanpumep, KOHCTPYKLMIA
AOMEHHbIX Mever; MarmcTpanbHbIX U TexHonormyeckux TpyOONpoBOAOB; pe3epByapoB CheuManbHOro HasHayYeHus;
KOHCTPYKUMA  30aHWIA, MNOABEPratolnXCa CEWCMUYECKMM  BO3OEWCTBUSAM, WHTEHCUBHBIM  BO3OEWCTBUAM  OTHS,
TemnepaTtypbl, pagvauuM, arpeccuBHbIX Cpef; KOHCTPYKUWUA TUOPOTEXHUYECKUX W MENMOPaTUBHBLIX COOPYXEHWN),
KOHCTPYKUMA YHUKarbHbIX 30aHUA W COOPYXEHWW, 34aHUA aTOMHbIX 3IIEeKTPOCTaHUMI, a Takke KOHCTPYKUMN
crneumanbHbIX BWOOB (Hanpumep, nNpeaBapuUTENbHO HaMNPsKEHHbIX, MPOCTPAHCTBEHHBLIX, BUCAYMX, TOHKOCTEHHbIX),
cneagyetr cobnogate TpeboBaHWs, NpedyCMOTPEHHble COOTBETCTBYHOLUVMMN HOPMATMBHBIMU JOKYMEHTaMu, B KOTOPbIX
OTpaxeHbl 0OCOBEHHOCTN paboTbl 3TUX KOHCTPYKLUIA.

2 HopmMaTuBHbIe CCbUIKKU

B HacToswem cBoae npasuin Ucnonb3oBaHbl CCbINTKKA Ha cnefyruwne HopMaTBHbIE OOKY MEHTbI:

OCT 839-80 lMpoBoga HeusonvpoBaHHble ANA BO3OYLIHbLIX FVHUA anekTponepefavn. TexHudeckue
yCrnoBus

FOCT 2601-84 Ceapka meTtannoB. TepMUHbI 1 ONpeaeneHnst OCHOBHbIX MOHATUIA

OCT 3822-79 MpoBonoka GumMeTannuyeckasa ctanemenHasi. TexHuyeckme ycrnoBus

FOCT 19425-74 Banku gByTaBpoBbIle U LUBENNEPbI CTanbHble crneunanbHble. CopTameHT

FOCT 25546-82 KpaHbl rpy3onogbemMHbie. PexxvmMbl paboThbl

FOCT 27751-2014 HagexxHOCTb CTponTENbHBLIX KOHCTPYKLMI 1 OCHOBaHUA. OCHOBHbIE MOMNOXEHUS

FOCT 28548-90 Tpy6bl cTanbHble. TepMuHbI U onpeaeneHns

FOCT P NCO 857-1-2009 Ceapka n poacTBeHHble npouecchl. Crnoeapb. Yactb 1. [lpoueccbl CBapku METarnsos.
TepMUHLI U onpeaeneHns
FOCT P NCO 17659-2009 Ceapka. TepMUHbI MHOMOsI3bIYHbIE AN CBAPHbLIX COEANHEHNI

CIn20.13330.2016 "CHwuI 2.01.07-85* Harpy3ku 1 Bo3genctaus"

CM22.13330.2016 "CHul12.02.01-83* OcHOBaHUs 3a4aHUA U COOPYXKEHMIN"

CIn 28.13330.2012 "CHuIT 2.03.11-85 3awmra cTpouTenbHbIX KOHCTPYKLUUIA OT Koppo3mn” (C nameHeHnsmm N 1,
N 2)

CIM 35.13330.2011 "CHuI1 2.05.03-84* MocTbl 1 Tpy6bl" (C n3ameHeHrem N 1)

CIM43.13330.2012 "CHul12.09.03-85 Coopy:eHnsi NpoMbILLEHHbIX NpegnpuaTuin” (¢ nameHeHnem N 1)

CIn 70.13330.2012 "CHuI1 3.03.01-87 HecyLiue 1 orpaxgatoLime KoHCTpyKumm" (c nameHeHem N 1)

CIM131.13330.2012 "CHwul 23-01-99* CtpoutenbHasa knumatonorms” (¢ nameHeHvem N 2)

MpumedaHne - MNpu Nonb3oBaHMM HACTOALMM CBOAOM MpaBuil Lienecoobpa3Ho MpoBEpUTb AENCTBUE CCbINOYHbIX
OOKYMEHTOB B WHGOPMALMOHHOM cucTemMe OOLLero morb30BaHus - Ha oduumnanbHOM cavte defepanbHOro opraHa
WCMNOSMHUTENBLHOW BriacTu B cdepe cTaHoapTusauum B CETU VIHTepHET wunu Mo exerogHoMy WHAopmaLMOHHOMY
ykasatento "HauuoHanbHble cTaHAapThbl", KOTOpbIA ONyGnukoBaH MO COCTOSHUIO Ha 1 AHBaps TeKyllero roga, u no
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BbIMyCKaM E€XEeMECSAYHOro MHGOPMaLMOHHOro ykasatens "HauuoHanbHble cTaHgapTbl" 3a Tekywun rog. Ecnn 3ameHeH
CCbINTOYHbIA JOKYMEHT, Ha KOTOpbIA AaHa HedaTMpoBaHHasi CCbIfKa, TO PEKOMEHOYETCHA UCMOMb30BaTb AENCTBYIOLLYHO
BEPCUIO 3TOMO JOKYMEHTa C YYETOM BCEX BHECEHHbIX B AaHHYH0 BEPCU0 M3MEHEHMW. Ecnn 3ameHeH CCbINTOYHbIN
OOKYMEHT, Ha KOTOpbI JaHa gaTUpOBaHHasi CCbIIka, TO PEKOMEHOYETCS MCMONb30BaTb BEPCUI0 3TOr0 AOKYMEHTA C
yKa3aHHbIM BbILLE rofoM yTBEPXOEHUS (MpuHATUS). Ecnn nocne yTBepKaeHNs HaCTOSLLEro CBoAa NpaBuil B CCbINTOYHbIN
[OOKYMEHT, Ha KOTOpbI JaHa OaTMpOBaHHas CChbifika, BHECEHO M3MEHEHWe, 3aTparnBatolLee MOSoXKeHne, Ha KOTopoe
JaHa ccbiflka, TO 3TO MOSIOXEHNE PEKOMEHOYETCHA MNPUMEHATb 6e3 yyeta AaHHOro M3MeHeHus. Ecnu CcebinouvHbIn
[OKYMEHT OTMEHeH 0e3 3aMeHbl, TO MOSTOXKEHNE, B KOTOPOM JaHa CCbiflka Ha Hero, peKOMeHAYETCA NPUMEHSATb B YacTw,
He 3aTparvBaroLLen 3Ty ccbinky. CBeaeHnss 0 4ENCTBUM CBOAOB MpaBun LenecoobpasHo npoBepuTtb B PegepanbHOM
WHGOPMAaLMOHHOM boHAEe CTaHOapTOB.

3 TepmuHbI U onpeaeneHust

B HacTosiiem ceBoae npaeun npumeHeHsl TepMuHbl no FTOCT 2601, TOCT P CO 857-1, TOCT P ICO 17659 u TOCT
28548.

4 O6LwWwme nonoxeHus

4.1 OcHOBHble TpeboBaHUS K KOHCTPYKLUAM
4.1.1 Ipn NpoeKkTUpoBaHNM CTarnbHbIX CTPOUTENbHBLIX KOHCTPYKUUIA cneayerT:

NPUHUMATL  KOHCTPYKTUBHbIE CXeMbl, oOfecnedvBaloLlme MpPOYHOCTb, YCTOMYMBOCTb W MPOCTPAHCTBEHHYHO
HEM3MEHSIEMOCTb 3[4aHWUA U COOPYXKEHUA B LIENIOM M WX OTAENbHbIX 3JIEMEHTOB NPV TPAHCMOPTUPOBAHWKN, MOHTaXe W
akcnnyarayum;

cobntogatb TpeboBaHusa CI128.13330 B 4acTh 3aWwmUTbl CTPOUTENbHBLIX KOHCTPYKLUUIA OT KOPPO3WUK;

cobntogatb TpeboBaHus [1];

YUMTbIBaTb MX OrHECTOMKOCTb M obecne4vmBaTb WX OrHE3alMTy B COOTBETCTBUM C CUCTEMOWN MPOTMBOMOXAPHOWN
3alnTbl OObLEKTOB;

NPUMEHATb aTMOCEPOCTONKME (KOPPO3UOHHO-CTOMKNE) U OTHECTOMKNE CTanu;

0BOCHOBbBIBaTL YBENMMYEHUE PACYETHON TOMLWMHBLI MpoKaTa U CTEHOK TpyO TpeboBaHMsSIMM 3alMTbl OT KOPPO3UM U
NOBbILIEHUS Npeaena OrHeCTOMKOCTU KOHCTPYKLUK;

cobntogatb TpeboBaHMS HOPMATUBHBIX JOKYMEHTOB Ha KOHCTPYKLMM COOTBETCTBYHOLLIETO BMAA;

BbINONMHATbL pacyer TOYHOCTU pa3mMepoB KOHCprKLI,VIVI N NUX 3N1eMeHTOB Mnpn TexHn4eCKkom oBocHOBaHUM cornacHo
HOPMaTuBHbIM OOKYMEHTaM.

He ponyckaercs npedycMaTtpyBaTbh WCMOMNb30BaHWE BOCCTAHOBIEHHbIX CTanbHbIX TPy6 M OpyrMx ObiBLUUX B
ynoTpeGrneHnm BUOOB METaNOKOHCTPYKUWIA, B MPOEKTHON 1 pabovei AOKYMEHTaLuM Ha CTPOUTENbCTBO, PEKOHCTPYKLUIO
N KanuTanbHbIN PEMOHT 34aHUIA U COOPYXXEHWI MOBbILLEHHOTO WU HOPMarbHOrO YPOBHE OTBETCTBEHHOCTU, a TaKke Npu
CTPOMTENbCTBE M 3KCMyaTauum 0cobo onacHbIX, TEXHUHMECKU CIIOXKHbBIX M YHMKaNbHbIX OGbEKTOB.

(M3meHeHHasa pegakums, Mam. N 1).
4.1.2 KOHCTpyKUUN, KpOME 3aMypOBaHHbIX B OETOHE, KMPMUYHOW KNagke unv gpyrumm cnocobamu, OOSMkHbl ObiTb
OOCTYNHbIMW A5st HAbNIAEHNS!, OLLEHKN TEXHUYECKOro COCTOSIHUS, BbINOMHEHNST NMPOGUITAKTUYECKMX U PEMOHTHbIX paboT,

He [OIMKHbI 3adepXXMBaTb Bnary 1 3aTpyaHsTb NpoBeTprBaHMe. 3aMKHYTble Npodunm OMKHbI ObITb FepMETU3NPOBAHbI.

4.1.3 Paboune 4epTexu KOHCTPYKUUA OOMKHbl COOTBETCTBOBaTb TPebOBaHWAM HOPMAaTMBHbLIX OOKYMEHTOB MO
n3roToBneHunto, kadectTBy U MoHTaxy (CI1 70.13330) cTanbHbIX CTPOUTENBHBLIX KOHCTPYKLMIA.

B paboumnx yeptexxax koHcTpykumii (KM n KM) 1 B AOKyMEHTaL MU Ha 3aka3 MaTepuanoB crenyeT yKkasblBaTb:

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM16.13330.2017 "CrarnbHble KOHCTpYKUMK. AkTyarmanpoeaHHas pegakumst CHul [1-23-81*" (c Monpaskon, ¢ MamereHvem N 1) CipaHuua 4
CrI1(Ce00 npasur) om 27.02.2017 N 16.13330.2017 lNMpumeHsiemcs ¢ 28.08.2017. SameHsiem CI116.13330.2011

Mapku ctanm mn OOnoJiHUTENbHbIE Tpe6OBaHI/IF| K HUM, npeaycMOTpeHHble rocyaapCTBeHHbIMM CTaHOapTamMmn WUnn
TEXHNYECKMMU yCNOBUAMU N HACTOALLMM CBOOOM NpaBui;

crocob BbINOMTHEHMS CBaPHbIX COEAMHEHWI, TWUMN (CMOCOG) CBapPKM; TWMbI, MapKW, ANaMETPbl 3N1EKTPOAOB, MOMOXeHWe
LLUBa Npw cBapke, TWUMN NoaKNaaku Ans CTbIKOBbLIX LUBOB;

KrnaccCbl NMPOYHOCTU N TOYHOCTU oonTos; npn mncnosfib3oBaHMn oonToB C KOHTPOJIMPpYyEMbIM HaTAXEeHUeM - ycunue
npeagBapuUTeribHOro HaTAXXeHnd 1 cnocob KOHTpPOA HaTAXeHUA oonTa;

crnocob NoAroTOBKM KOHTAKTHbLIX MOBEPXHOCTEN ANs (PPUKLIMOHHBLIX COEAMHEHWIA;

pacrosfiokeHne M pasmMepbl CBapHbIX, GONTOBbLIX U (PPUKLMOHHBLIX COEOUHEHUA C YKa3aHWEM BbINOSHEHUS] MX B
3aBOACKMX UM MOHTaXHLIX YCITOBUSX U, B OTAENbHbIX Cry4dasiX, NocregoBaTenbHOCTb HanNOXeHWs LWBOB M YCTaHOBKU
6onToB;

cnocobbl 1 00bem KOHTpPONA KadecTBa MNpn N3rotoBrieHNn N MOHTaxe,

TpeboBaHUA K 3aLmUTE KOHCTPYKLIMIA OT KOPPO3UMU.

4.2 OcHOBHbIe pacyeTHble TpeboBaHUs
4.2.1 CtanbHble KOHCTPYKUUM 1 UX pacyeT LOSMKHbI yO0BMETBOpATL TpeboBaHuam no HagexHoctn FTOCT 27751.

Pacuer cTanbHbIX KOHCprKLI,VIVI cnenyer BbINOMHATL C Y4YE€TOM Ha3Ha4YeHud KOHCTPYKLI,VIVI, yCJ'IOBVIﬁ nx
N3roToBJ1EHNA, TPAHCNOPTUPOBAHUA, MOHTa)a U 3KCrnslyaTtauun, a Takke CBOWCTB mMmartepuaros.

B pacuyeTHbIx cxemax 4ormkHbI ObITb yYTeHbl 4ediopMaLMOHHbIE XapaKTEPUCTUKN OMOPHBLIX 3aKPENneHniA, OCHOBaHWN
1 pyHOaMeHTOB.

4.2.2 Mpwn pacyeTe KOHCTPYKLUMIA 3HAYEHMS Harpy3oK M BO3OEWCTBUI, a Takke MpenenbHble 3Ha4YeHuss NporndoBs u
NepeMeLLLEHU ANTEMEHTOB KOHCTPYKUMIA cnegyeT npuHuMath cornacHo CIM20.13330, CIM143.13330 v pasgenos 16 n 17.

4.2.3 3a pac4yeTHytlo TemMrnepaTypy B palioHe CTPOUTENbLCTBA CreAYET NPUHMMATL TEMMNEPATypy Hapy)XHOro Bo3dyxa
Hambornee xonogHblx cyTok obecneveHHocTbio 0,98, onpepenenHyto cornacHo CI 131.13330.

PacuyetHasi TexHomnorndeckasi TemnepaTypa YCTaHaBMMBAaETCs B 3afjaHUM Ha pa3paboTKy CTPOUTENbHOM 4vacTu
npoekTa.

4.2.4 PacyeTHble CXeMbl U OCHOBHbIE npeannocbisikKK pacyeTa O0JXKHbl OTpaXaTb OencTBUTENbHbIE ychnoBus pa6OTbI
CTanbHbIX KOHCprKLI,VII;I.

PaccmatpuBatoTcs cnegytowme pacyeTHble MOAENN HECYLLIMX KOHCTPYKLMIA:

OTAENbHbIE KOHCTPYKTUBHbIE CTEPXKHEBbLIE 3NEMEHTbI (PacTsHyThle, CXaTble, BHELLEHTPEHHO CXaTble, CXaTo-
nsrnbaemble u n3rnbaemoie);

Mrocknue WnuM MNpPOCTPaHCTBEHHbIE CUCTEMbI, packpernieHHble (HecBOOGOAHbIE - PUCYHOK 1, @); pacyer Takux
KOHCTPYKLMIA BbIMOMHSAETCA NMyTEeM pacyeta OTOENbHbIX 3NIEMEHTOB C YYETOM UX B3aMMOEMNCTBUS Mexay coboir 1 ¢
ocHoBaHuewm no CI122.13330;

MIoCK/e WM NPOCTPaHCTBEHHbIE CUCTEMbI, HEpacKpenneHHble (cBoboaHble - puUcyHOK 1, 6); Mpu pacyeTe Takux
KOHCTPYKUMIA, Hapsily C MPOBEPKOA OTAeNbHbIX 3MEeMEHTOB, CredyeT YUYUTbiBaTb BO3MOXHOCTb  [OCTUDKEHMS

npegesibHoro CoOCToAHNA CUCTEMbI B LLENTOM;

NUCTOBBIE KOHCTPYKLUMU (0BONOYKM BpaLLeHUs).
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PucyHok 1 - CxeMbl cUCTEM, pacKpenneHHbIX (a) U He pacKpeneHHbIX OT nepemMeLleHuin (6)

Mpn mogenupoBaHUM HeNUHENHOM paboTel CTanu AN pacyeToB NO NepBoK rpynne npedenbHbIX COCTOSHUIA creayeT
o - o - = g
UCMNonb30BaTb pacyeTHyl0 AuvarpamMmmy paboTbl cTanerd B O0OOLWEHHbIX napamerpax o=—— WU = ERE
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npencTaBreHHyl0 Ha pucyHke B.1 (mpunoxenve B). 3HayeHMe COOTBETCTBYIOLUMX KOOPAMHAT XapaKTepHbIX TOYeEK
Aunarpammbl crielyet npvHMMaTb no Tabnvue B.9. PacueTbl BbIMOMHAKT NO OAHOMY U3 Tpex BapuaHToB Kpusow: OBD,

OACD, OACDEF B 3aBMCUMOCTM OT Krnacca 3M1eMeHTOB KOHCTPYKUWK (4.2.7).

(N3meHeHHas pegakums, N3m. N 1).
4.2.5 lpocTpaHCTBEHHblE CTarnbHble KOHCTPYKUWM CrieayeT pacCuMTbiBaTb KaK €OuHble CUCTEMbl C YYETOM

hakTopoB, onpeaensLwmnx HanpskeHHoe U AedopMMPOBAHHOE COCTOSIHMS, OCOBEHHOCTU B3aUMOAENCTBUS 371EMEHTOB
NNacTUHOK, obonoyek), a TaKkke KOHCTPYKUMA C

KOHCTPYKL M Mexay coOOoM U C OCHOBaHMEM.
Mpn pacyetre nNPOCTPAHCTBEHHbIX KOHCTPYKUMA (MeMBpaH,
3NIEMEHTaMM U3 BbICOKOMPOYHbIX MaTepuanoB C HEMVHEWHOW AuarpaMMon Led)opMMpPOBaHUs, CNefyer yunuThiBaTb
BITMSIH/E FrEOMETPUYECKON U PM3NUECKON HENTMHENHOCTMW.

(M3meHeHHasa pegakums, Usm. N 1).

4.2.6 OueHvBaTb OOy YCTOMYMBOCTb Kapkaca No HegedhOpMMPOBAHHOM CxeMe cnegyer nns: pamHom (c
XKECTKUMW y3NamMM COEOMHEHUS pPUrefied C  KOJNTIOHHaMK), PaMHO-CBSI3EBOM (paMHbIA Kapkac C BepTMKarbHbIMU
OnadparMammn XeCTKOCTU UMW KECTKUMM BCTaBKaMu) UM CBA3EBOW (C LUAPHMPHBbIMK Y3namMu COEOUHEHUS purenen c
KOITOHHaMM) CUCTEM, Y KOTOPbIX €CTb B CBOEM COCTaBe MPOoAOSibHbIE M MOMEpPeYHble paMbl U CBSA3W, YCTAHOBIEHHLIE B

cootBeTcTBMM C 15.4.
B pamHO-CBSI3eBOM MNKM B CBSI3EBOW CUCTEME, KOrda Y3nbl CBA3eBOro 6Grioka He COBMagalT C y3naMu Kapkaca,
pacyeT cregyeT BbIMONHATL Mo 4ed0pMMPOBAHHOM cxeMe (C Y4ETOM reOMETPUHECKON HENMMHENHOCTN CUCTEMBI).

4.2.7 OnemeHTbI KOHCprKLI,VIIZ, paccmaTpmBaemMble B HacTodwemMm cBode npasuii, B 3aBUCUMOCTU OT HanpsA>XeHHO-

nedopmupoBaHHoro coctosHud (HOC) pac4eTHOro cedeHust nogpa3genstoTcs Ha Tpuy Knacca:
nMpyv KOTOPOM HampsbKEHUst MO BCEW Mowadn CedYeHUss He TMPEBbIAOT  PacyETHOro

1-n knacc - HAOC,
COMPOTUBNEHUS CTaNM o < R, (ynpyroe cocTosiHMe ceyeHus );

2-in xnacc - HOC, npy KOTOpPOM B OAHOW 4YacTu CeveHus |of <R,, @ B apyron |01=R} (ynpyro-nnactuyeckoe

COCTOSIHUE CEeYeHus);
3-1 knacc - HOC, npy KOTOPOM MO BCeW NMoLaaN Ce4eHus |of = R, (MnacTuyeckoe COCTOSIHME CEYEHUS], YCITOBHbIN

NNacTU4ECKUn LLapHUP).
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4.2.8. bykBeHHble 0003Ha4YeHMs1 BEMWYUH, WCMOMb30BaHHbIE B HACTOSILLEM CBOAE MNpaBwui, MNpVBELAEHbI B
npunoxexHun A.

4.3 YyeT Ha3Ha4YeHUs1 N YCNOBUN paboTbl KOHCTPYKLUN
4.3.1 B 3aBucumocTtun ot Ha3Ha4YeHud, yCJ‘IOBI/II7| paGOTbI N Hannm4na cBapHbIX COG,D,I/IHeHI/IIZ KOHCTPYKUMN cnenyer
noapasgensTb Ha YeTbIpe rpynmnbl COrfacHo nNpunoxeHuto B.

4.3.2 pun pacyeTe KOHCTPYKLUUA U COEOMHEHWNIA CnedyeT yYnUTbIBaTb:

KO3(H(PULIMEHTBI HAAEKHOCTYM MO OTBETCTBEHHOCTU v, , MPUHUMaeMbIe cornacHo TpebosaHusam MOCT 27751,

koadhduumneHT HaOEeXXHOCTU -y, =1,3 Onsg 9NEeMEHTOB KOHCTPYKUWA, pacCUYUTbIBAEMbIX Ha MPOYHOCTb C
MCMNOMb30BaHMEM PacYETHbIX COMPOTUBIIEHUI Ry

KO3(H(PULIMEHTBI YCNOBUIA PabOTLI SNIEMEHTOB KOHCTPYKUMA U COBAUHEHUN v, , v, W v, NPUHUMaeMble no Tabnuue
1; nyHkty 7.1.2; Tabnvue 45 v pasgenam 14, 16, 17 n 18.

OTHOLLEHME KPUTUYECKOM Harpy3km K pacyeTHOW AN CTePKHEBbIX KOHCTPYKUWMA, pacCyUTbiBaeMbIX Kak
naeanu3vpoBaHHbIe MPOCTPAHCTBEHHbIE CUCTEMbI C  WCMOMb30BaHWEM CepTUAULMPOBAHHBLIX  BbIYUCAUTENbHBIX
komnekcoB (cornacHo 4.2.5, 4.2.6), AOMmMKHO BbITb HE MeHbLUe KO3(hULIMEHTA HAAEXKHOCTU NO YCTONYMBOCTU CUCTEMDI
B uenom -, =1,3.

4.3.3 anI NPOeKTnpoBaHUn KOHCprKLI,VIVI, nogBeprarvnwmnxca HenocpencTtBeHHOMY BO34ENCTBMIO MOABWKHBIX,
BVI6paLI,VIOHHbIX N Opyrnx nepemMeHHbIX Harpy3okK, Bbi3blBalOWKMX YCTalNoCTb MeTanna, clnenyer npuMeHATb Takue
KOHCTPYKTUBHbIE peLlleHnA, KOTOPble HE BbI3blBalOT 3HAYUTENLHOWN KOHLEHTpauunn Hanps|>|<eH|/||7|, da B Clly4adX, yKa3aHHbIX
B HaCTodLleM cBoae npasui, BbIMOMHATbL pacyeT Ha yCTanoCTb.

Tabnuua 1
OnemMeHTbl KOHCTPYKLMIA KoadhdmmeHTbl ycrnosui
paboTbl v,
1 Banku cnnowHoro cedyeHust M cxartble 3feMeHTbl )epM MepeKpbITU Nog 3anamm 0,90

TeaTpoB, KnyboB, KuMHOTEaTpoB, Mofd TpubyHamu, Mo MOMELLEHUSAMM MarasvHOB,
KHUTrOXpaHWINNLL U apXMBOB U T.M. MPU BPEMEHHON Harpyske, He Mpesbillalollein Bec

nepekpbITUN
2 KOmnoHHbI
OBLLECTBEHHbIX M XWIbIX 34aHUA MpU NMOCTOSIHHOW Harpy3ke, paBHon He meHee 0,8 0,95
pacyeTHOW;
MHOro3Ta)KHbIX 34aHui BbicoTon A0 150 M BKMHOYUTENBLHO; 0,95
ABYTaBPOBOr0 CE4YEHMS MHOro3TaXHbIX 34aHuWi BbicoTon bonee 150 m; 0,90
KOpoB4YaToro ceyveHmst MHOroaTaXKHbIX 34aHu BbicoTon bonee 150 m; 0,87
Onopbl BOAOHAMNOPHbIX GaLleH 0,95
3 KonoHHbI 0AHO3TaXHbIX MPON3BOACTBEHHbLIX 30aHUA C MOCTOBbLIMU KpaHamm 1,05
4 CxaTble OCHOBHble 3f1EMEHTbl (KPOME OMOPHbIX) PELUETKM COCTABHOMO TaBPOBOro 0,80

CEMEHVS U3 OBYX YrOfikOB B CBapHbIX hepMax MOKPbITUA U NEPEKPbITUIA MpY pacyeTe
Ha yCTOMYMBOCTb YKa3aHHbIX 3NIEMEHTOB C MMOKOCTbIO 3 >60

5 PacTaHyTble aneMeHTbl (3aTshKKM, TArM, OTTSDKKWM, MOABECKW) Mpu pacyeTe Ha 0,90
NPOYHOCTb MO HeocrabneHHOMY CEYEHUIO
6 OnemeHTbl KOHCTPYKUWUIA N3 cTanu ¢ npedenom Tekyvectn oo 440 H/mmz, Hecywime 1,10

CTaTU4ecKylo Harpysky, Mpu pacyere Ha MPOYHOCTb MO CeveHuto, ocrabrieHHoMy
oTBepcTUAMM A51s 60NToB (Kpome OPUKLIMOHHBIX COeaUHEHWIA)
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7 CxaTble 9MnemMeHTbl peLIeTKM MPOCTPaHCTBEHHbIX pPeLIeTYaThbiX KOHCTPYKUMA U3
OOMHOYHBIX YTOMKOB, MPUKPENIsieMble O4HON MOMKOW (AN HEPaBHOMOMOYHbIX YrOMKOB
- BgnbLUen NoNKon):
a) HemnmocpeAcTBEHHO K MOsicaM CBapHbIMU LiBamy nMbo AByms ©ontamu u Gonee,
yCTaHOBMNEHHBIMW BAOIMb YrOSKa:

packocbl No pUcyHky 15, a n pacnopku no pucyHky 15, 6, 8, e 0,90
packocbl Mo pucyHky 15, 8, e, 0, e 0,80
0) HenocpeOCTBEHHO K MosicaMm OAHUMM GONTOM MNKu Yepe3 hacoHKYy HEe3aBWCUMO OT 0,75
BMOA COeaMHEHWS

8 CxxaTble 3MeMeHTbl M3 OOWHOYHBLIX YrOMKOB, MPUKPENNAeMbIX OAHOW MONKow (ans 0,75

HEPaBHOMOSIOYHbIX YFOMNKOB - MEHbLUEN MOSKON), 32 UCKIMOYEHNEM 3MEMEHTOB MITOCKUX
depmM M3 OOMHOYHBLIX YrOfIKOB M 3JIEMEHTOB, YKa3aHHbIX B MO3ULMM 7 HaCTOsILLEN
Tabnuubl, packocoB MO PUCYHKY 15, 6, NPUKPEnnsiemMbIX HEMOCPEeACTBEHHO K nosicam
CBapHbIMK LWIBaMK Nnbo aBymMsA GonTamm 1 Gonee, ycTaHOBMNEHHbIMM BOOSb Yrofka, 1
NIOCKNX hepm 13 OANHOYHbBIX YTrOSKOB

9 OnopHble nnuTbl M3 cTanu ¢ npegenoMm Tekydectn go 390 H/mmz, Hecywme

CTaTUYECKYIO Harpy 3Ky, TOMNLIMHON, MM:

a) no 40 1,20

6) cB. 40 po 60 1,15

B) " 60 " 80 1,10
MpumeyaHus

1 KoadhpuumeHTbl , <1 npu pacyete COBMECTHO yYUTbIBATL HE Crieayer.

2 lMpun pacyeTe Ha NPOYHOCTb MO CEYEeHMo, ocrabneHHoMy OoTBepcTusiMM Ansa 6onToB, koadhULMEHTBI yCNoBUI
paboThl, NPMBEAEHHbIE B MO3NUMAX 6 1 1; 6 1 2; 6 n 3 criegyeT yunTbiBaTb COBMECTHO.

3 lNpn pacuere ONOPHBLIX NAUT KO3IMMUUNEHTBI, NpuBeaeHHble B no3uumax 9 u 2, 9 n 3, cnegyer yyutbiBaTb
COBMECTHO.

4 KoadbpuumeHTbl ANd 3NeMeHToB, NpMBEAEHHbIX B No3uumsax 1 1 2, cnegyer yuutbiBaTb Takke nNpu pacyere ux
COEeAVHEHWN.

5 B cniyyasx, He OroBOpeHHbIX B HacTosLLe Tabnuue, B dhopmynax cneayet npuHuMath y, =1.

4.3.4 lMpn NPOEKTUPOBaHUN KOHCTPYKLMIA, BO3BOAUMBIX UITM KCMNyaTUpPyEeMbIX B YCITOBUAX HU3KUX TemnepaTyp (f<-
45°C), npu KOTOpPbIX NOBbLILLAETCS BO3MOXHOCTL XPYMKOro paspyLUeHusi, Criegyer yuntbiBaTb TpeboBaHMS K MaTepuany,
KOHCTPYMPOBAHWUIO U TEXHONOMMM U3rOTOBIIEHMS.

4.3.5 lNpn NpoeKkTMpoBaHMN CBapPHbLIX KOHCTPYKLUWA CREayeT CHWKaTb BPeaHOe BNNSHUE OCTaTOYHbIX gedopman i n
HanpshkeHWn, B TOM 4YWUCNE CBAapOYHbIX, @ TakKe KOHLEHTpauuM HanpsbkeHun, npegycmaTtpvBasi COOTBETCTBYHOLLME
KOHCTPYKTUBHbIE peLleHust (C Hanboree paBHOMEPHLIM PachpefeneHNEM HanpsPkeHUA B SNeMeHTax 1 geransx, 6es
BXOASLUMX YIIIOB, PE3KUX NepenagoB CEYEHNS N OPYTUX KOHLIEHTPATOPOB HaMpsiKeHW) 1 TEXHONOrMYecKue MeponpusaTus
(nopsimok cOopku 1 CBapKu, NpeaBapuUTENbHbIA BbINMO, MEXaHUYECKY0 06paboTKy COOTBETCTBYHOLLUX 30H MyTEM CTPOXKKY,
dpe3epoBaHmns, 3a4MCTKM abpa3nBHbLIM KPYroM 1 ap.).

5 Matepuanb! Ans KOHCTPYKLUMA U COeAUHEHUN
5.1 dusnyeckne xapakTepuUCTUKX MaTepuarnos, NMPUMEHSIEMbIX AN CTanbHbIX KOHCTPYKLUWIA, crieqyeT MpyMHUMaTb
cornacHo Tabnuuam b.1 u b.2 (npunoxexuve b).

5.2 Mpy HasHa4YeHUy cTanu Ons KOHCTPYKUUIA credyeT yuuTbiBaTh rpyrny KOHCTPYKUWIA, pacyeTHyto Temneparypy,
TpeGoBaHWs MO yaapHO BA3KOCTU U XMMMYECKOMY COCTaBY COMTIACHO NpUIoxeHuto B.

5.3 [Ona KOHCTPyKUWA crnegyer ucnonb3oBaTb (QacoHHbIM (Yronkv, AByTaBpbl, LUBENNEpbl), fUCTOBOWN,
LLIVPOKOMOIOCHBIN YHMBEPCANbHbLIN MPOKaT M rHyTble NPodMNK; TOHKOMMCTOBOW NpoKaT K3 YrrepoaucTon ctann u us
cTanu noBbILUEHHOW NPOYHOCTU; XONOAHOIHYThie NPOdUITK; NPOMUIIN MHY Thle 3aMKHYThle KBagpaTHbIE U NPSAMOYTOSbHbIE;
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COpPTOBOWM MpokaT (Kpyr, KBagpaT, rnorioca) B COOTBETCTBUM C LENCTBYHOLLMMA HOPMaTUBHbIMKM fokymMeHTamu (HL);
aneKkTpocBapHble U ropayegedopmMmpoBaHHble OecluoBHble TpyObl - B COOTBETCTBMM C Tabnuuamm B.1 un B.2
(npynoxenwve B).

D,pyrvle mMartepuansbl, C CGpTMd)MKaTOM COOTBETCTBUA yCTaHOBﬂeHHOVI q.)OprI, crnenyer ncnonb3oBaTrb Npu ycroBun
BbIMOMTHEHNA Tpe6OBaHVIl7I NPUNoXeHnaA B K MEXaHWYECKMM CBOMCTBAM U XMMN4YEeCKOMY COCTaBy.

B 3aBMCUMOCTU OT OCOGEHHOCTEWN KOHCTPYKUMIA U y3rOB NpU 3aka3e CTanu crenyer yuuTbiBaTh Knaccudmkauuio
FICTOBOIO Mpokata B 3aBUCUMOCTU OT 3HAYEHWsl OTHOCMUTENBLHOTO CyXeHUst s, (CM. 13.4) B COOTBETCTBMM C

,EleVICTByIOU.lMM CTaHO4apToM.

Ons obecneyeHns npegena orHecTomkocTn (45 MMH) Ona Bcex rpynmn, COrnacHoO MpUNOXeHWio B, OTKpbITbIX
KOHCTpYKUMin (CM. 4.1.2), HE3aBUCMMO OT pacyeTHOM TemnepaTypbl, Cneayer HasHadatb npokaTt m3 ctanm C 35501 mnu
npokaT u3 gpyrux ctanemn, obecnevmnBaroLLmx Npeaen orHeCTONMKOCTU 45 MUH.

5.4 Ons oTnuBOK (OMOPHBIX 4YacTeld W T.N.) crnedyer MNPUMEHsITb cTalb, YOOBNETBOpsiowy TpeboBaHUAM
OeNcTBYLMX cTaHaapToB Ana rpynnbl || (OTNMBKM OTBETCTBEHHOrO HasHaYeHWs ANS AeTanei, paccyUTbiBaeMblX Ha
MPOYHOCTb, paboTalomMx MpU CTaTUYECKUX W MepemeHHbIX Harpyskax) wunu Il (oTnvBkuM 0coBo OTBETCTBEHHOIO
HasHavyeHVs ONs [AeTaneil, paccuMTbiBaeMblX Ha MPOYHOCTb, PaboTaloLLIMX NPU AMHAMUYECKUX Harpyskax). PacueTHble
COMPOTMBIEHVS OTIIMBOK U3 CEPOro YyryHa criegyet npuHMmath no Tabnuue B.8.

(M3meHeHHasa pegakums, Usm. N 1).

5.5 [1nsa cBapkM CTanbHbIX KOHCTPYKLUWIA CrneayeT NPUMEHATb: 3NEKTpoabl ANS PyYHOW OYrOBOW CBapKW; CBApOYHYH
NPOBOJOKY; OrntoChl; MOPOLLUKOBYHO MPOBOSIOKY OS11 aBTOMATUYECKONM U MEXaHU3NPOBAHHOW CBapkM B COOTBETCTBUM C
Tabnuuen .1 (npunoxeHue ), a Takke YrneKkUCbIv ra3 U aproH B COOTBETCTBUM C AENCTBYOLMMM CTaHOapTaMM.

anMeHHeMble CBapo4Hble MaTepuarnbl U TexXHONOorma cCBapkn OOJTXHbI obecneymBaTb 3Ha4eHue BpeMeHHOro
COrnpoTUBIIEHNST METala WwBea He HWXKE HOPMAaTMBHOIO 3Ha4eHUs BPEMEHHOro CONnpoTUBIIEHNA &, OCHOBHOrO MeTanna,

a TakKkKe 3Ha4YeHua TBEepOaOCTH, y,u,apH0|7| BA3KOCTU U OTHOCUTENBbHOIO YyAJTMHEHUA MeETalrjla CBapHbIX COeVHEHUN,
yCTaHOBJ1€HHblE COOTBETCTBY WM HOPMATUBHBLIMU OOKY MEHTAMN.

5.6 Ona GonTOBbIX COEAMHEHWI Cregyer NPUMEHsITb CTarnbHble GONTbl, ramku K Lwanbbl, yAOBNETBOPSOLLNE
TEXHUYECKUM TpeboBaHMAM AENCTBYIOLMX HOPMATMBHBLIX JOKYMEHTOB U CTaH4ApPTOB, a TakkKe BbICOKOMPOYHbIE OONTHI,
yKasaHHble B 5.7.

BonTbl crniegyeT npuMeHsiTb cornacHo Tabnuvue IM.3.

Mpun paboTe BONTOB Ha Cpe3 U pacTsXKEHME KNacCbl MPOYHOCTU raek criegyeT NpuHUMaTh B COOTBETCTBUM C KITacCoM
npoyHocTh 6onToB: 5 - npn 5.6; 8 - npn 8.8; 10 - npn 10.9; 12 - npn 12.9.

Mpn paboTe GONTOB TONLKO Ha CPe3 MPUMEHSIKOT Kracc NPOYHOCTM raek npu knacce npovHocty 6onTos: 4 - npu 5.6
n5.8;5-npn 8.8; 8-npu10.9; 10 - npn 12.9.

LLlan6wl cnenyer NpuUMeHATb: Kpyrible, KOCble W NPYXWHHble HOpMalibHble B COOTBETCTBUU C ,EleVICTByIOUJ,VIMVI
CTaHOapTamMu.

5.7 Onsa dpUKLMOHHBLIX U (hriaHUEBbIX COEANHEHWI CrieQyeT MPUMEHSITb BbICOKOMPOYHble GONThbI, rankv u Lanbsbl,
KOHCTPYKUMEN 1 pa3MepamMu, yAOBETBOPSAOLLMMA AEACTBYIOLWNM CTaHAapTam.

[ns donaHueBbIX COEAMHEHUN CrieQyeT NPUMEHSITb BbICOKONMPOYHbIE BONThI KMMMaTUYECKOro ncnonHeHms XJ1.

5.8 Mapku ctanu anga dyHgamMmeHTHbIX 6ONTOB, X KOHCTPYKUMIO U pa3Mepbl cnegyer BbibvpaTtb B COOTBETCTBUM C
OeNCTBYLWUMN CTaHgapTamm u TpeboBaHusiMK, NpvBeaeHHbIMM B Tabnuue .4 (npunoxexue ).

Bontbl (U-0OpasHble) Ona  KpenneHus OTTSDKEK aHTEHHbIX COOpPYXEeHWW cBA3W, a Tawke U-obpasHble wu
dyHOAMEHTHblIe GONTbl OMOP BO3AYLUHBIX JIMHWW 3MeKTponepesadyM M pacnpegennuTenbHbiX YCTPOWCTB  criegyer
NPUMEHATb M3 CTanNM MapoK, YkasaHHbIx B Tabnuue .4 (npunoxexue I).

AHKepHble 6onTbl crieayeT NpMMEHATL cornacHo TpeboBaHuam CI43.13330.
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5.9 lankn gna dyHoameHTHbIX 1 U-0bpasHbix 6ONTOB cregyer NpUMEHsiTb MO COOTBETCTBYIOLLUM TEXHUYECKMM
TpeboBaHUsAM OENCTBYOLNX CTaHAapTOB.

Ona dyHgameHTHbIX 6onToB 13 ctanm Ct3nc2, Ct3cn2, Ct3nc4, Ct3cn4 guamerpom o 48 MM crnegyer NpUMEHATb
ravkv kKrnacca npodHocTV 4, guMameTpom cBbiwe 48 MM - 13 MaTepuana He Hwke rpynnbl 02 No COOTBETCTBYHOLLEMY
cTaHgapTy.

Ona dpyHagameHTHbIX 6onToB AvamerpoM Ao 48 mm 13 ctanu mapku 09I 2C n gpyrmux ctanen cnegyer npuMeEHsATb
rayiku Knacca npoYHOCTU He Hwke 5-ro, AnametpomMm cBbille 48 MM - M3 matepuana He Hwke rpynnbl 05 no
COOTBETCTBYlOLEMYy CTaHAapTy. [anku cnegyer NpUMEHATb M3 CTany Mapok, MPUHMMaeMbIX 515t 6oNToB.

(M3meHeHHasa pegakums, Mam. N 1).

5.10 Onga wapHupoB, KaTKkoB M 60ONTOB, paboTallinx B Ka4eCTBe LUApHMPOB, a Takke MOAKMaAHbIX JIMCTOB MoA
KaTku, criegyeT NpuMeHsiTb nokoeku no CIM 35.13330.

511 [na Hecywmx 3MEMEHTOB BUCAYMX TOKPbITUN, OTTSPKEK OMOp BO3AYLUHbIX JIMHWKW 3fieKTponepenadun,
pacnpegenuTernbHbIX YCTPOUCTB, KOHTAKTHBIX CETEN TpaHCMnopTa, MadT M GalleH, a Tawkke HanpsraeMbiX 351EMEHTOB B
npeaBapuTENbHO HanpsXXeHHbIX KOHCTPYKLUMAX B COOTBETCTBUM C AENCTBYOLMMA CTaHAapTaMun crieqyeT NpuMeHsaTh:

KaHaTbl CVparnbHbIE;

KaHaTbl JBOMHON CBUBKY;

KaHaTbl 3aKpbITbl€ HECYLUNE;

Ny4YKkn 1 npagn napanienbHbIX MPOBOJIOK, (bOpMI/IpyeMbIX N3 KaHaTHOW NPOBOJIOKN.

6 PacuyeTHble XapaKkTepucTtukm matepuanoB u COEAMHEHMﬁ
6.1 PacueTHble CONPOTMBIEHMS NPoKaTa, MHYTbIX Npodunei u Tpy6 Ans pa3nyyHbIX BUAOB HAMPSHKEHHBIX COCTOSHMIA
cnepyert onpefensTe nNo hopmynam, npuBedeHHbIM B Tabnuue 2, rae HopMaTUBHBIE COMPOTUBIEHNS Ry, VI R, cnenyer

npuHuMaTh cornacHo HI.

Tabnuua 2

HanpsikeHHOe cocTosHmne PacueTHble conpoTmBneHns npokata u Tpy6
PacTtspkeHue, cxatne, nsrunb:
no npeaeny Teky4ecTu Ry =Ry, Iy
Mo BPEMEHHOMY COMPOTUBIIEHMIO Ry =Ry 1y
Caosur Ry =058Ry, Iy
Cwmsatuve
TOPLIEBON MOBEPXHOCTM (NMPU HANNYMM NMPUTOHKM) Ry = Ry Y
MECTHOE B LUNUHAPUYECKUX LapHMpax (uandax) Ry = 0,58 /¥y
npy NIIOTHOM KacaHum
OvamerpanbHoe cxaTue katkoB (Mpu cBOOGOOHOM KacaHun B R,y =00258,, v,
KOHCTPYKUUSIX C OrpaHNYEHHON MOABMKHOCTbBIO)

3HayeHns Koa(PPULIMEHTOB HAAEXHOCTU NO MaTepuany v, npokara, rHyTbix npocunen n Tpy6 crieayer npuHUMaTh
no Tabnuue 3.

Tabnuya 3
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YCrnoBus KOHTPOIrs CBOMCTB npokaTa KoadhdpmumeHT
HageXHoCTH no
marepuany -,

[ns npokata nNpu cTaTUCTUYECKON NpoLeaype KOHTPONSA ero CBOWCTB 1,025
[nga npokata, He MCMNOMb3YIOLWEro CTaTUCTUYECKYIO Npouenypy KOHTPOMs ero CBOMCTB C 1,100
npeaenom Tekyyectu coiwe 380 H/mmz2 n ang ropsyeaedopMmpoBaHHbIX TPYO

[Ona ocTtanbHOro npokata v Tpyb, COOTBETCTBYHOLIUX TpeboBaHWAM HaCcTOSLWEro cBoaa 1,050
npaswI

[ns npokaTta n Tpyb, NnocTaensieMbix No 3apy6eXxHON HOPMaTUBHOW 40Ky MEHTaL MK 1,050

Tabnuua 3 (UN3meHeHHast pegakuust, Mam. N 1).

3HaYeHMss HOPMAaTUBHBIX W pPaCYETHbIX COMPOTUBIIEHUA MNPU PACTSHKEHWW, CXaTuMm U KU3rMbe nMCTOBOTO,
LLIMPOKOMOJSTOCHOMO YHMBEPCanbHOro npokara un Tpy6b npuBegeHsl B Tabnvue B.3, dacoHHoro npokata - B Tabnuuax B.4 un
B.5 (npunoxerune B).

3HayeHMss pacyeTHbIX COMPOTMBIEHWA MpokaTa CMSATUIO TOPLEBOW MNOBEPXHOCTW, MECTHOMY CMSATMIO B
LUNUHOPUYECKNX LLApHUPaX 1 AMaMeTparibHOMy CXaTuio KaTKoB NpuBedeHbl B Tabnvue B.6 (npunoxeHve B).

6.2 PacuyeTHble COMPOTUBIEHUSI THYTbIX NPOdMIein cregyer MpYHUMaTh PaBHbIMA PACYETHbIM COMPOTMBIEHUSM
NMCTOBOrO NpoKaTa, U3 KOTOPOro OHW U3rOTOBIEHBI.

6.3 3HayeHus1 pacyeTHbIX COMPOTMBIEHNA OT/IMBOK U3 YIMepoaucTon cTanu cneayer npyvHMmaTthb no tatnuue B.7
(npynoxerwve B).

6.4 PacuyeTHble CconpoTuMBIieHNA CBapHbIX cCoeVHEHUN Onsi CcoeauHEeHWNn Pa3nnUYHbIX BMOOB W HaAMNPAXEeHHbIX
COCTOSTHUM cnenyet onpenendartb no q)opMynaM, npueegeHHbIM B Tabnuue 4.

Tabnuuya 4
CapHble HanpspkeHHoe cocTosiHMe XapakrepucTtuka PacueTHble conpoTmBrneHusi
CoefMHeHNs pac4eTHoro CBapHbLIX COEANHEHWI
COMPOTUBIEHMS
CTblkoBbIE CxaTtue, pacTskeHre n nsrmd npm Mo npepeny Teky4ecTn
aBTOMaTUYECKOW, MEXaHWU3NPOBaHHOWN Ry = &)
W py4yHOW CBapKe Npuv KOHTpore
KayecTBa LUBa HepaspyLlaloLLmMm
MeTogamu
Mo BpemeHHOMY
COMPOTMBIEHMIO Ry = 8y
PacTsixeHne 1 narmbé npm Mo npegeny TekyyecTu
aBTOMAaTMYECKOW, MEXaHN3NUPOBAHHON Ry =0858,
UnNun py4yHon ceapke
Cnosur Rys = R;
C yrnosbiMu wBamm| Cpes (yCrioBHbIN) Mo meTtanny waa
2 - 055Ruu
= B
T
Mo meTanny rpaHnLbl
cnnasreHns Rz = 0438y
MpumedaHve - 3HaYeHVs KOIPAULMEHTOB HAAEXHOCTV MO MeTansy Wwea v, CNeayeT npuHUMaTb paBHbiMu: 1,25 -
npn g, =490 Himmz; 1,35-npu g, =590 Hmmz.

Tabnuua 4 (N3meHeHHast pegakuust, Mam. N 1).
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PacuyetHoe conpoTtuerieHne CBapHOro CTbIKOBONo coeAuHeHUA 3JieMeHTOB U3 cTanen c Pa3HbIMM HOPMaTUBHbLIMU
conpoTtusneHnamMmn cnegyetr NnpuHMMaTb Kak And CTbIKOBOro coegnHeHna n3 ctanu ¢ MeHblnM 3Ha4eHnem HopmMmaTtmBHOIo
COnpoTUBIIEHUA.

3Ha4veHus HOpMatmBHbIX % ... W PACHETHbIX wa COFIpOTI/IBJ'IeHI/IIZ MeTasnsa yrnosbix LUBOB NnpuBeaeHbl B Ta6n|/|u,e r.2

(npunoxenne I).

6.5 PacueTHble conpoTmBreHns ogHObONTOBOrO COEAMHEHUsT CrieayeT onpeaensatb no dopmyriam, NpUBeEHHbIM B
Tabnuue 5.

Tabnuua 5
HanpsipkeHHoe YcnoBHoe PacuyeTHble conpoTmBneHnss ogHoB0NTOBLIX COEAUHEHWIA
CcOoCTOsHUE obo3Ha-
yeHue
Cpes3y U pacTsbkeHMo BONTOB KNaccoB NPOYHOCTU CMATUIO
coeauHsaeMbIX
3NeMeHToB
5.6 58 8.8 10.9 12.9
Cpes Ry, 0,42k, 0,41%,, 0,40%,,, 0,35&,,, -
PactsxeHne Ry 0,45 &y, - 0,54 &y, 0,7 Ry, -
Cwmdartue: Ry *
a) 6onTebl knacca - 1,60 7,
TOYHOCTU A
6) GonTbl knacca - 1,35R,
ToyHoCcTM B
* Ry, CINEAYeT onpenenstb Ans COeNHABMbIX 3M1EMEHTOB 13 CTan ¢ Npeaenom Teky4ecTv Ao 440 H/mmz .

3HadyeHns1 HOPMATMBHbLIX W PACYETHbIX COMPOTUMBIIEHWA CPe3y W pacTsKeHWo cTanu 6onTtoB B O4HOOONTOBLIX
CoefMHeHUsIX NpuBeaeHbl B Tabnuue .5, a cMATUIO aNemMeHToB, coefuHsaeMblx bontamu, B Tabnuue .6 (npunoxeHve
.

6.6 PacuerHoe COMpOTVBIIEHME PACTSHKEHUIO (DyHOAAMEHTHbIX WM aHKepHblX BONTOB R, Credyer onpeaenatb Mo
dopmyne

Ryy =0.8R,, - (1)

3HayeHMss pacyeTHbIX COMPOTUBIIEHUA PaCTSPKEHUIO (yHOAMeHTHbIX 6GonToB npuBedeHbl B Tabnuue .7
(npunoxenwe I).

PacueTHoe conpoTvBneHne pacTsikeHuio U-obpasHbix GONToB F,;;, ykasdaHHbix B 5.8, crieqyer onpeaenstb no
dopmyne

Ryrr = 0.85R,, - (2)

6.7 PacyeTHoe COMPOTMBIEHWE PaCTSXKEHUIO F,, BbICOKOMPOYHbIX GOMTOB, KIaccoB MpoyHocTV He MmeHee 10.9,
crnepyert onpenenatb no opmyne

Ryp =07 Ry (3)

A€ R, - HOpMaTMBHOE CoMpoTMBEHMe GonTa, npuHuMaemoe no Tabnuue I.8.

6.8 PacueTHoe COMPOTUBNEHWE PaCTSHKEHMIO BbICOKOMPOYHON CTamnbHOW MPOBOMOKA R, , MNPUMEHSIEMON B Buae
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My4KkoB UNu NpsiAen, creayeTt onpeaensaTb no dopmyne

Ry =0,63R,, . 4)

6.9 3HadeHne pacyeTHOro conpoTUBMEHNsS (YCUITMA) PaCTSKEHMIO CTarlbHOrO kKaHata crieqyer NpyMHUMaTh PaBHbIM

3HAYEHMIO pPa3pbIBHOTO YCWUMMS KaHata B LeEenoM, YycTaHoBreHHomy HI Ha cTanbHble KaHaTbl, OEefeHHOMY Ha
KO3(H(PMLIMEHT HAAEXHOCTMN No mMatepuany -+, =1,6.

7 PacueT aneMeHTOB cTaribHbIX KOHCTPYKLMA NPU LLeHTParibHOM PacTshKeHUMU U CXKaTum

7.1 PacyeT 351eMeHTOB CMNJIOLLHOrO Ce4eHus
7.1.1 Pacyer Ha NpPOYHOCTb 3MIEMEHTOB M3 CTanu C HOPMATMBHbLIM COMPOTMBIIEHMEM Ry =440 H/mmz npwm

LLeHTpanbHOM PacTsXKEHUN UMK CXKaTun CUNOWN Ncnep,yeT BbINOSHATL Mo copmyrne

Y o (5)
AnByYe

Pacuert Ha NPOYHOCTb PaCTAHYTbIX 3J1EMEHTOB, 3KCnyaTtauna KOTOPbIX BO3MOXHA U Nocrie AOCTMXKEHUA MeTaniiom
npepgena Teky4vyecTu, a Takke pacTAaHYTbIX UMK CXKaTbIX 3J1eMeHTOB U3 CTalnin C HOpMaTtuBHLIM CONPOTUBIIEHNEM Ryn >440

H/Mmz2 cnegyeT BbINONHATL MO hopmyne (5) ¢ 3amMeHon 3Ha4YeHns R, Ha R, iy,

7.1.2 Pacyer Ha NpPOYHOCTb CeYEeHUA B MeCTax KpenmneHus pacTSAHYTbIX 3NIEMEHTOB W3 OOWHOYHBLIX YrOfKOB,
NPUKPENnsieMbIX O4HOM Mosko GonTamu, cnegyer BbIMONHATE No cdopmyne (5), a cev4eHun pacTsaHyTOro O4UHOYHOIO
yrofnka m3 ctanu ¢ npegenom Tekyyectn o 380 H/mmz, npuKpennsemoro ogHoW nosmkon 6ontamu, NocTaBfEHHLIMA B

OOVH PS4 MO OCW, PacrnonoXeHHOW Ha paccTosHUM He MeHee 0,5b (b - WvpuHa nomnku yronka) oT ofyluka yrofnka u He
meHee 1,2d (d - apnameTp oTBepcTUsa Ans bonta ¢ y4eToM NONOXUTENBHOMO JOMyCcKa) OT nepa yronka, no gopmyne

N Moy, (6)
A’nRu Vel
TR vy =0y /A, +0p)p-
3neckb 4, - Nnollasb CeYeHs yrorka HeTTo;

A, - nnowanb 4acTn ce4HeHns ﬂpMerﬂﬂﬂeMOPI MNOJIKM YToJika MexXay KpaemMm OTBEepPCTUA 1 nepom;

s gy P - Ko93hUUMNEHTBI, NPMHUMaeMbIe no Tabnuue 6.

Tabnuuya 6
KoadbdpuuneHT 3HayeHns koathULNEHTOB oy ooy U
npu ogHoM GonTe 1 PacCTOSAHUN g, PaBHOM NpU 4 =154 U z=24 NP 4dmcne 6ontos B pagy
1,35d" 1,5d 2d 2 3 4
o 1,70 1,70 1,70 1,77 1,45 1,17
ot 0,05 0,05 0,05 0,19 0,36 0,47
B 0,65 0,85 1,0 1,0 1,0 1,0
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* Tonbko 05t 3NIEMEHTOB PELLETOK (PackoCOB M pacnopok), KpOMe MOCTOSHHO paboTatlolMX Ha pacTsikeHue, npu
TOSLLMHE MOMKN OO0 6 MM.

Ob6o3HaueHus1, npuHambsie 8 mabnuue 6:
"4" - paccTosiHME BAOMb YCUMKUS OT Kpasi anemMeHTa 4o LeHTpa bnvkanwero oTeBepcTus;

"s" - paccTosiHMe BOOSb YCUNUS MEXAY LeHTpaMu OTBEPCTUN.

Mpn pacyete Tar 1 nosicoB Tpasepc, anemeHToB onop BJ1, OPY n KC, HenocpenCTBEHHO MPUMBIKAIOLWNX K y3nam
KpenreHnsi NPOBOAOB, a TaKKke 3NIEMEHTOB, COEOMHSIOLMX B CTOMKAaX y3rbl KPenmneHus TSar M pacTsHYTbIX MOSICOB
TpaBepc, KOIPPULMEHT ~,,; crieqyeT ymeHbLiatb Ha 10%.

7.1.3 Pacuyer Ha YyCTOMYMBOCTb 3NEMEHTOB CHIOWHOMO CeYeHUst Mpu  LeHTpanbHOM cxatum curnon N nu
yaoBneTeopsitoLwmnx TpedoBanmam 7.3.2-7.3.9, cnegyeT BbINOMHATL MO hopmyrie

VN a (7)
ARy,

rae @ - KO3 WUMEHT YCTONYMBOCTU MPU LEHTParbHOM CXaTuW, 3Ha4eHue KOTOporo npwm _;;,.0,6 cnenyer onpenendaTtb
=4

no copmyne
(b= 0,5(8— /52 — 39 4872) 172 (8)

3HaueHne koachduumeHTa 5 B popmyne (8) cneayeT BbIMUCNATL NO dropmyne
B=087(1— e+ PR+ 72 (9)
roe A=x/R,/E - ycnoBHas TMOKOCTb CTEPXKHS;
@V B - KO3dPMLIMEHTBI, onpeaensemMslie no Tabnuue 7 B 3aBUCMMOCTY OT TUMOB CEYEHUN.

3HadeHust koadbcpuumeHTa i, BelYUCTIEHHbIE NO dhopmyne (8), cneayeTr npuHMMaTh He Gonee 7.6/ 72 NPV 3HAYEHMSIX
yCrnoBHOW rmokocTu cebiwe 3,8; 4,4 n 5,8 Anst TMNOB CeYeHNi ¢, b 1 C, COOTBETCTBEHHO.

MMpu 3HaveHusx 7 <0,6 ANa TUNOB CeYeHU 4 U b cneayeT npuHumaTh @ =1.

BbiumcneHHble no coopmyne (8) 3HaveHus koadpcpmumeHTa ¢ npuBeaeHsl B Tabnuvue .1 (npunoxexune ).

Tabnuua 7
Tun ceveHns 3HaveHne
KoadhdmumeHTa
o6o3HaveHne dopma
o p
a _ 0,03 0,06
r/
|
l‘ if
ot
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b 0,04 0,09

=ETTI0O0

0,04 0,14

A el

MprMeyaHne - 3HaueHus KoahMLMEHTOB AN MPOKaTHLIX ABYTAaBPOB BbICOTON cBbiwe 500 MM npu pacyeTe Ha
YCTOMYMBOCTb B MIIOCKOCTM CTEHKM CeayeT NpUHUMaThb MO TUMY CeYeHus a.

Tabnuua 7 (N3meHeHHas pepakuus, Mam. N 1).

7.1.4 Pac4eT Ha yCTOMYMBOCTb CTEMKHEN N3 OOVUHOYHbIX YTOMKOB CNeayeT BbINOMHATL C yyeTom TpeboBaHui 7.1.3.
Mpwn onpegeneHMn rMOKOCTN ATUX CTEPXKHEN PaanyC MHEPLIMN CEHEHUs Yrornka U pacyeTHY ANvHY cneayer npuHUMaTb

cornacHo 10.1.4 n 10.2.1.

Mpn pacdere NOSCOB M 3MNEMEHTOB PELUETKN MPOCTPAHCTBEHHBIX KOHCTPYKUMA M3 OOUHOYHbIX YTONKOB Criegyer
BbINOSMHATL TpeboBaHusa 16.12.

7.1.5 CxaTtble anemMeHTbl CO CMSOWHbIMA CTEHKaMU OTKpbITOro [1-00pa3Horo ceveHuss (pUCyHOK 2) crepyer
YKPENNATb NaHKkaMn Unu peLleTKon, NpyM 3TOM AO0MKHbl ObiTb BbINOMHEHbI TpeboBanna 7.2.2; 7.2.3; 7.2.7 n 7.2.8.

a) 6) B)
d Y
X— —:- +T—Xx X— —: +—=x
) A

a) - OTKpLITOE; ©), B) - YKpPENIEHHbLIE MTaHKamMW UMK peLleTKkamm
PucyHok 2 - I-obpasHble ceyeHnst 31EMEHTOB

Mpw OTCYTCTBUM NITAHOK UMW PELLETOK Takne aNeMeHThbl, MOMUMO pacyeta no dopmMyne (7) B rmaBHbIX NNOCKOCTHAX X-
X 1 y-y, crnepyeT npoBepsTb Ha YCTONYMBOCTE NMPY U3MMOHO-KPY TUIMBHOW (hOpME NOTEPU YCTOMYMBOCTU MO dhopmyie®

* dopMyna n aKCNNUKaums K He COOTBETCTBYIOT opuriHany. - [Npumedanune narotosutens 6asbl aHHbIX.
AN
—=1; (10)
MR_}IEJY-:
30€eCb ¢, - KOI(PPULMEHT, NPUHUMAEMbIV PaBHbIM

@, = TP oy <0853

@, = (0,68+0,21q) =1 NPU ¢ > 085,
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roe 3HadyeHne iy crnengyet BbIMUCATL NO (popmyne

P =76y T - (11)
B dopmyne (11) koadULIMEHT ¢, .. CriedyeT onpeaensTb no npUnoxexumio .

7.1.6 CoeguHeHne nosica CO CTEHKOW B LEHTPamnbHO CXaTOM 3JIEMEHTE COCTABHOIO CMSOLIHOMO CEYEHUs Crieqyer
paccuunTbiBaTh No dopmynam Tabnuubl 43 Ha cOBUM OT YCITOBHOWM MOMEPEYHON CUIbI O onpeaensiemMon rno dpopmyne

(18), npn aTom KOI(PDMUMEHT § criegyeT NPUHMMATL B MIIOCKOCTU CTEHKN.

7.2 PacyeT 351eMEHTOB CKBO3HOI0 ceYeHus
7.2.1 Pac4yer Ha MpPOYHOCTb 3JIEMEHTOB CKBO3HOIMO CEYEHUSI MPU LIEHTParlbHOM PacTSXKeHUM U CxxaTuu cnegyert
BBINOMHATbL MO popmyrie (5), rae 4, - NNowanb CeYeHUss HETTO BCEro CTEPXHS.

7.2.2 Pac4eTr Ha yCTOMYMBOCTb CXaTblX CTEPXKHEN CKBO3HOrO CE4EHWsi, BETBU KOTOPbLIX COEAMHEHBI NiaHKkamn unm
peLleTkaMun, Criegyer BbIMOMNHATL MO dopmyrie (7); npyu 3TOM KOIPMUMEHT ¢ OTHOCUTENBHO CBOOOAHOM OCKU
(NepneHanKynapHOM K MAOCKOCTU NaHOK UK peLLEToK) crnegyer onpeaendtb no dgopmynam (8) u (9) anga cedeHun Tuna
b c 3ameHol B HUX 7 Ha ng. 3HaveHve Lf cneayet onpeaensiTb B 3aBUCUMOCTU OT 3HaYeHWN Ags » MPUBEAGHHBIX B

Tabnvue 8 Ans cTepXXHeln C YNCITOM NMaHernemn He MeHee LLEeCTW.
PacueTt Ha yCTONYMBOCTb CKBO3HbIX CTEPXKHEN C YMCIIOM MaHenen MeHee LWeCTW CreqyeT BbiNONHATb:
Mpu NriaHKax - Kak pacyeT pamMHbIX CUCTEM;
npu peLueTkax - corrnacHo TpeboBaHuam 7.2.5.

7.2.3 B CKBO3HbIX CTEPXHSIX C MIaHKaMM yCNOBHasi TMOKOCTb OTAENbHON BETBU Tppr Apy VW Tys (cm. Tabnnyy 8) Ha
y4yacTke Mexay CBapHbIMW LUBaMU UNW KpaiHUMKU BonTamm, NPUKPENALWUMK NaHKK, AomkHA ObiTh He Bonee 1,4.

Mpn HanuyMn B OOHOWM W3 MIOCKOCTEN CMOLWHOIO fiucTa BMECTO MIlaHOK (CM. pUCYHOK 2, 6) 1 8) rMOKOCTb BETBU
cnegyeT BblUMCHATb NO paguyCy MHEpPLMU MOMyCeYeHUss OTHOCUTENbHO €ro LieHTpanbHOM OCW, NeprneHanKynspHON K
NMOCKOCTU NIaHOK.

7.2.4 B CKBO3HbIX CTEPXKHSIX C pPeLLETKaMM NMOMMMO pacyeTa Ha YCTOWYMBOCTb CTEPXKHS B LIENOM CrieyeT NpoBepsiTb
YCTOWYMBOCTb OTAENbHbLIX BETBEM Ha y4dacTkax Mexay yanamu. BnusHue MOMeHTOB B yanax crieqyer yuuTbiBaThb,
HanpuMep, OT PaCLIEHTPOBKN 31IEMEHTOB PELLETKN.

B ckBO3HbIX CTEepXHAX C pelleTkamMmm ycrnoBHada rMMBKOCTb OTAEMNbHLIX BETBEN Mexay ys3namm orxHa ObITb He Bonee
2,7 N He QOoImKHa npesBblllaTb YCIOBHYIO NpuBeaeHHY O rMobKoCcTb ief CTEpPXXHA B LIEeJTOM.

MpuHumaTb Gonee BbICOKME 3HAYEHUs] YCIOBHOW rMBKOCTU BeTBeW, HO He Gornee 4,1, crniegyer npu ycrnosun, YTo
pacyeT TaKkMx CTEPXKHEN BbIMOSHEH cornacHo TpeboBaHusam 7.2.5.

(M3meHeHHas pegakums, Mam. N 1).

7.2.5 Pacyer CKBO3HbIX CTEPXHEN C peLleTkaMn C YYETOM YKasaHHOro B 7.2.2 U 7.2.4 cnegyer BbINOMHATE MO
dopmyne (7) ¢ 3aMeHON B HEW 3HAYEHMS R, Ha R,y =R,

Mpn 3TOM KO3HPULMEHT YCTONYMBOCTH i ANs OTAENbHON BETBU Npwn T «2,7 crnegyet npuHMMath paBHeiM 1,0, a
npu 7, =3,2 - onpenenste no gopmyne (8) npu pacuyetHon anvHe ly =07, TA€ I, - ANVHA BETBY (Ha pucyHke 3, a
AnvHa BETBYU - 2}, ).

B uHTepBane ycnoBHbIX rMbkocTewn 2,77, =3,2 3HaYeHue g cneayer onpefensitb IMHEHON MHTepronsuue
mexay 1,0 n 3Ha4yeHnem @ NPU T, =3,2.
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a) 6) B) r)

2,
i
4,

[

a) - TpeyronbHas; 6) - TpeyronbHasa ¢ pacnopkamu; B) - KPECTOBas; I) - KPECTOBas C pacnopkamu

PucyHok 3 - Cxembl peLleTok CKBO3HbIX CTEPXHEN

Tabnuua 8
Twvin Cxema ceveHust I'Iplee,quHaﬂ MbKocTb :;Il..%f' CTEp>KHA CKBO3HOIo ce4eHund
ceye-
HUA
C niiaHKamMu C peLleTkamMmu
1
y My =13 +082(1+ ) (12) ho- b2 aa . (15)
1 | ) af ¥ Ad
[ !
PE
i roe ce=10——
e |0 b ok |men- b,
| Iy
=l T
1 y |
b |
2 Fogr = N2y +0.82[(1+ 75132, + (14 03251+ (13) 2 A ) A
of max T 14081 2452 Mg = | Mo + Oli_,.c,ﬂz_l_,(m)
e g = 8%, fota 2/ 4n
eme L T a7 a3
st s e oy =101y =102
Bl bl
(a W, OTHOCATCS K CTOPOHaMm
COOTBETCTBEHHO % W J_a;.z)
3
o = Ny + 0820+ T (14) My = Pl 40670, (17)
af max '
A3
42
rae o =10——
roe ny = Jugb By
Iy
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O603HayeHus1, NpuHATLIE B Tabnuue 8:

?L}, - TMBKOCTb CKBO3HOIO CTEpPXXHA B LIEJIOM B MJTOCKOCTMH, ﬂepﬂeH,ElI/IKyﬂﬂpHOIZ K ocu y-y,

A - HanborbLuas 13 rMOKOCTEN CKBO3HOMO CTEpiKHA B LIeJ1I0M B MJIOCKOCTAX, NeprneHanKyrnapHbIX K OCAM X-X U y-y;

nax

Ao Apas Apz - TMOKOCTY OTAENbHBLIX BETBEW NpU U3rMbe B NNOCKOCTAX, NEPNEHAMKYISAPHBIX K OCAIM COOTBETCTBEHHO 1-1, 2-2 1 3-
3, Ha yyacTkax Mexay CBapHbIMU LLBaMM UM KPaHUMK GorTamm, NPUKPEnSoLLMMMI NiaHKK;

b, (&, &) - PACCTOsIHME MEXOY OCSIMU BETBEI;
d, I, - pasMepbl, onpeaernsemMble No pucyHkam 3 u 4;

A - nnowagb cevyeHnsi BCero CTEpPXKHA;

Ag1s Ay - NNOWAAM CEYEHUIA PACKOCOB PELLETOK (MPU KPECTOBOW PELLETKE - ABYX PACKOCOB), PACTONOMEHHBIX COOTBETCTBEHHO B
NrocKOCTAX, NepneHauKynapHbIX K ocam 1-1 n 2-2;

Ag3- MNOWAAL CeYeHMs packoca peLleTku (Mpy KpeCcTOBON peLleTKe - ABYX PACKOCOB), NEXaLLe B NAOCKOCTW OAHON rpaHu (4ns
TPEXIPaHHOro PAaBHOCTOPOHHETO CTEPXHS);

131 f33 - MOMEHTbI MHEPLIMM CEYEHVst BETBEN OTHOCUTENBHO OCen COOTBETCTBEHHO 1-1 1 3-3 (ans cevenu Tvnos 11 3);
Iy s Iyq - TO Xe, ABYX YrONKOB OTHOCUTENBHO OCel COOTBETCTBEHHO 1-1 1 2-2 (onst ceveHuns Tmna 2);
1~ MOMEHT MHEpPLIMM CEYEHNs1 OLHOW NITaHKK OTHOCUTENbHO COBCTBEHHON OCU X-X (PUCYHOK 4; Arisl ceveHun Tvnos 11 3);

1. I, - MOMEHT MHEPLMM CEYEHWUSI OLHOM W3 MITaHOK, PACMOSNOKEHHbIX B MIIOCKOCTAX, NEPMNEHANKYIIIPHBIX OCSIM COOTBETCTBEHHO
1-1 1 2-2 (ons ceyeHns Tuna 2).

MpumeydaHve - K Tuny 1 Takke crieqyeT OTHOCUTL CEYEHMS, Y KOTOPbIX BMECTO LUBEMNEPOB MPUMEHeHb! ABYTaBpbl, TpybUaTbie 1
Apyrve npodunu Ans ogHoM urv obenx BeTBeW; Npu 3TOM ocU y-y U 1-1 JOMKHbI MPOXOAMTL Yepe3 LIEHTPbI TSHKECTU COOTBETCTBEHHO
CeyeHNs B LLerOM M OTAEMbHON BETBY, @ 3HAYeHUA N1 4, B Gopmyre (12) 4omkHbl 06ecneqmnTb HaubonbLuee 3Ha4eHe j, o -

a<8

PucyHok 4* - CKkBO3HOWM CTepXeHb C nnaHkamu

* NameHeHHas pegakums, Mam. N 1.

7.2.6 Pac4et cTepxHein COCTaBHbIX CE4eHNIN U3 YrorKoB, LUBEMMEPOoB U Ap., COeANHEHHbIX CTEHKAMM BMMOTHYO UNn
Yyepes MPOKagkW, clnedyer BbINOMHATL Kak CMMOLWHOCTEHYaTble NPU YCNOBUM, YTO YYacTKM Mexdy COeOUHSIoLLMMU
CBapHbLIMU LUIBAMU WUINW LIEHTpaMK KpariHWx GONTOB He MpeBbILLAT Ans cxaTbix anemeHToB 40i n ana pacTaHyTbix 801
3p4ecb paguyc MHepUMM CeveHWsl | yrorka wnu LiBennepa cregyer NpuHMMaTb Ans TaBpoBbIX UMM ABYTaBPOBbIX

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM16.13330.2017 "CrarnbHble KOHCTpYKUMK. AkTyarmanpoeaHHas pegakumst CHul [1-23-81*" (c Monpaskon, ¢ MamereHvem N 1) CipaHuua 18
CrI1(Ce00 npasur) om 27.02.2017 N 16.13330.2017 lNMpumeHsiemcs ¢ 28.08.2017. SameHsiem CI116.13330.2011

CEYEeHNN OTHOCUTENbHO OCWK, NapansefibHOM MNMOCKOCTU pPacrorfioKeHUa MNPOKNadoK, a ANsl KPEeCTOBbIX CEYEHUN -
MWHUMAIbHbIN.

Mpn aTom B npegenax AMNWHbI CXATOro 3femMeHTa criegyer npegycmarpuBaTb He MeHee [BYX MPOMEXYTOYHbIX
cBs3en (NPoKNaaok).

7.2.7 Pacuer coeauHUTENbHbLIX MITaHOK U 3NEMEHTOB PELLETOK CXaTbIX CTep)KHeVI CKBO3HOIo ce4deHua cnenyer
BbIMOJTHATb Ha YCJTOBHYIO nonepe4Hy cuny Qﬁc , MPUHNMaeMyto NMOCTOSIHHON MO BCEeWn annHe CTEepPXXHA 1 onpenendaemyto

no copmyne

Qg =715 107 (2330- B/ R, )N /> (18)

rae N - npogonbHOe ycunme B CKBO3HOM CTEPXKHE;
- KOI(PUUMEHT YCTOMYMBOCTU MPU LLEHTPANbHOM CXaTum (AN CeYeHus Tuna 8), MPUHUMAEMbI Npu pacyete

CKBO3HOIO CTEpPXHA B MITOCKOCTU MI1aHOK U peLleToK.

YCIIOBHYIO MONEPEYHYI0 CUNY G CIIEAYET PacrpeAensite:

NpY HanU4YUM TONbKO COEAMHUTENbHbBIX NMAHOK (PELLETOK) - MOPOBHY MeXAy NnaHkamu (peLueTkamu), nexalimmmn B
MMOCKOCTSIX, NEPNEHAVKY NISIPHBIX K OCW, OTHOCUTENBHO KOTOPOW MPOV3BOAUTCS NPOBEPKA YCTONYNBOCTY;

npu HannMdnM cnnowHoro nmcta n coeguHUTENbHbIX MIaHOK (peIJJeTOK) - nononam mexay JnnucTtomMm M nnaHkamu
(peLLIeTKaMM), nexawnmMmn B NiTOCKOCTAX, NapannenbHbIX JIUCTY;

NPy pacyeTe PaBHOCTOPOHHUX TPEXTPAHHBIX CKBO3HBIX CTEPXHEW - paBHOM 0,80, ANS KaXAOA CUCTEMbI
COeAVHUTENbHbIX MIaHOK (PELLETOK), PACcTONOXEHHOW B OOHOMN rpaHMu.

7.2.8 Pacuer coeguHUTENbHBbIX NNAHOK U X MPUKPENeHUA (CM. PUCYHOK 4) OOMXeH BbINOMHATLCS, Kak pacuyer
anemeHToB 6e3packoCcHbIX (pepMm, Ha COBMECTHOE [EUCTBME CUMbl 7., CPE3blBalowWed MnaHKy, 1 MOMeHTa if ,

VI3I'VI6aI-OLLI,eI'O NnaHKy B ee NJIOCKOCTH, 3Ha4YeHUA KOTOpbIX crneayeT onpeaendatb no cbopmynaM:
Fo= 0y lb; (19)
M, =0.0,12, (20)

rae ¢, - ycrioBHas nonepevHas cuna, NnpnxoasLlasicsi Ha niiaHky OfHOM rpaHn.

7.2.9 Pacuyer 3nemMeHTOB COEAUHUTENbHLIX PELLETOK COCTaBHbIX CTEPXKHER Ccreayer BhbIMNOMHATbL Kak pacyer
3MEeMEHTOB peLLEeToK nnockux depm. Mpy pacyeTe packoCcoB PELLETOK MO PUCYHKY 3 ycunve B packoce crieayer
onpenensTb no opmyre

Ny =ayQdib, (21)
rae o - KO3 (PDULINEHT, NPUHUMaEMbI paBHbIM: 1,0 ons peleTkn no pucyHkam 3, a, 6 1 0,5 - no puUcyHky 3, 6;
{2, - YCINOBHas nonepeyHasi cuna, NpuxoasLiascs Ha OAHY NITOCKOCTb PELUETKU.

Mpn pacyere packocoB KPEeCTOBOW PELLETKU C pacnopkamu (PUCYHOK 3, T) cnegyer yunTbiBaTb OOMOMHUTENBbHOE
ycunve i, ;, BO3HMKalOLLLEE B KaXKOOM packoce OT obxaTus BeTBen 1 onpeaensiemoe no gopmyre

Ny = iy Ay 1 4y, (22)

€ oy = dif f2b  +d ) -k Iy d - pasmepsbl, ykazaHHble Ha pUCYHke 3;

My - ycunwue B OOHON BETBU CTepPXH4,
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Ay, A - NNOLIAAL CEYEHNs OOHOTO Packoca 1 O[JHON BETBI COOTBETCTBEHHO.

7.2.10 Pacuetr ctepxHen, npeaHasHayYeHHbIX ANS YMEHbLUEHUS PacyYETHOM ANUHbI CXaTblX 3N1EMEHTOB, OOIMKEH
BbIMOMHATLCA Ha YCUIME, paBHOE YCIIOBHOW MOMEPEYHOM CUile B OCHOBHOM CXaTOM 3f1IEMEHTE, OnpeaensemMon no
dopmyne (18).

Pacuyer pacnopok, npeaHasHaYeHHbIX ANsl YMEHbLUEHUS! PacyYeTHOM [AfWHbI BETBEW KOMOHH B MIIOCKOCTW,

HepﬂeH,ElMIQ/ﬂﬂpHOIZ K MJIOCKOCTWU nonepedHbIX pam, npun HannMdmm Harpy3okKk OT MOCTOBbIX UMK MNMoABECHbIX KpaHOB,

cneayeT BbIMOMHATL HA YCIOBHYHO MOMEPEYHYIo cuny, onpegensiemyto no dopmyne (18), rae 3HadeHne N cnegyer
NPUHUMATL PaBHbIM CYMME MPOAOSbHBIX CUIM B ABYX BETBAX KONTOHH, COEAMHEHHbIX PACNOpPKOW.

7.3 npoaepxa yCTOI‘/’I‘WIBOCTVI CTEHOK U NOACHbLIX JIMCTOB LUEeHTpPalibHO CXaTbIX 3JiIeMeHTOB
cnnoLwHoro ce4yeHusA

7.3.1 INpw NnpoBepKe YCTONYMBOCTU CTEHOK pacyYETHYO BbICOTY k,e CNEOYeT NpUHAMATH MO PUCYHKY 5:

I B S R

he
hey

bes by
. I -
. o
£ oo -
by by b

PmcyHOK 5 - PacueTHble pa3mMepbl CTEHOK, CBECOB MNOJ10K, MOACHbLIX JINCTOB B NPOKaTHbLIX, COCTAaBHbIX U THYTbIX I'IpO('bI/IJ'IFIX

MNOJTHYHO BbICOTY CTEHKU - B CBAPHbIX 3JIEMEHTaX;

paccTodaHne mexay onwxkanwumMmn K ocu arnemeHTa KpadaAMKn MOACHbLIX YTOJfikOB - B 3JiIEMEHTax C d)pVIKLI,VIOHHbIMI/I
NOACHbIMUN CoeaNHEHNAMN;

paccToAaHne Mexay Hadanamm BHYTPEeHHUX 3aprrneH|/||7| - B NMPOKaTHbIX HpOd)MﬂﬂX;

paccTosHE MeXOy KpasiMi BbIKPYXKEK - B THY ThIX MPOUNSX.

7.3.2 YCTOMYMBOCTb CTEHOK LIEHTParbHO CXaTbIX 3IEMEHTOB CMSOLLHOMO CEYEHUs crnefyer cuntatb obecne4eHHon,

€CNnu yCrnoBHas MMOKOCTb CTEHKN T, =y It,,),[R, [ E HE NPEBBILIAET 3HAYEHUA NPEAENbHON YCIIOBHOM mbkocT 7,

onpegensieMbix no dopmynaMm Tabnuubl 9. Bonee mmbkue cTeHKM criegyeT npUMeHsTb NMpU MOATBEPXKOEHUN WX
YCTOMYMBOCTU (TEOPETUYECKUM UMK OMbITHLIM MyTEM).
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Tabnuua 9
CeueHne YcnoBHas rmbkocTb MpenenbHasa ycrnoBHasa rMbKOCTb CTEHKM Mo
anemeHTa 3
. <2 . (23)
= i 1,30+ 0,15A
I !
At
>2 _ (24)
1,20+ 0,35, <23
: <1 1,2 (25)
i:
| R
|
>1 _ (26)
1,0+0,2A <1,6
: <08 1,0 (27)
.' R
- _II e i._
| L)
>0,8 (28)

0,85+0,191 < 1,6

0,87 <4 (29)

(0,40 +0,070)(1+0,25,/2~ b /)

! |

O6o3HayeHus, NpuHATbIE B Tabnuue 9:

% - YCIOBHasi TMOKOCTb 3nemMeHTa, NpuH1UMaeMas B pacyeTe Ha yCTOMYMBOCTb NpU LIEHTPanbHOM CxaTuu,
by - WMPMHA NOMKM TaBpa.
MpymevaHus

1 B kopoB4aTom ceveHun 3HaveHre 5~ CrefyeT onpeaensTb Ans NNacTUHOK, PacronoXeHHbIX naparnnensHo

NAOCKOCTH, B KOTOPON NPOBEPSAETCS YCTOMYMBOCTL 3f1EMEHTA B LLEMNOM.
2 B TaBpoBOM ceyeHun JOmKHO cobntogaTtbes ycnosue 1< byl hy <2; npu 3 0,8 unmn 3 . 4 B dbopmyne (29) cneayet

npuHumate 5 _0,8 unn 3 _4 cooTBETCTBEHHO.
3 3Hak "<" B hopMynax o3Ha4aeT, YTO 3Ha4YEeHMe ,,, B Clyyae ero npesbiLLeHUs Npu pacyeTe no opmyne criegyet

MpYHMMAaTb PaBHbIM YKa3aHHOMY B NMpaBol YacTw.

Tabnuua 9 (M3meHeHHasa pegakums, Mam. N 1).

7.3.3 CTeHKM LeHTparnbHO CXaTbIX 3JIEMEHTOB CMIIOWHOINO Ce4eHust (KOSTOHH, CTOEeK, Omnop 1 T.M.) npwu o =2,3, 3a

WCKINIOYEHNEM pPaCCUUTaAHHLIX C Y4YETOM T[EOMETPUYECKOM HENMWHEMHOCTU KOHCTPYKUWA, Ccrneayer  YKpennsaTb
nornepeYHbIMM pebpamm XXeCTKOCTU C LwaromM oT 2,54 o PO 3% o

B cnnoLHocTeHYaTbIX BETBAX KOMOHH CKBO3HOTO CedeHus pebpa XeCTKOCTU CredyeT yCTaHaBnuBaTb TOMbKO B
y3nax KpenneHusi COeANHUTENbHbIX PELLETOK (MaHoK).

B cTeHke, ykpenneHHon TOMbko nonepedHbiMK pebpamy, WKpuMHa WX BbICTyNalolwei Yactv p, [omkHa ObiTb He
MeHee (,a;gf /30+40) MM - AN NapHOro CUMMETPUYHOrO pebpa, He MeHee (}gef /20+50) MM - Ons OQHOCTOPOHHEro pebpa;
TonwmHa pebpa ¢, DOMXKHa ObITb He MeHee 2b, | R, IE.
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Mpn yKpenneHun CTEeHKM OOHOCTOPOHHUMM MOMNepeqHbIMU pedpaMmn XECTKOCTM OAMHOYHbIe YTOomnkvi crenyer
npuvBapvBaTh K CTEHKE MNEPOM.

7.3.4 B ueHTpanbHO CXaTblX 3rieMeHTax OBYTaBPOBOINO CEYEHWSI C PaCYETHON BbICOTOW CTEHKU hy B Cnydae
yKpenneH1s CTeHKM NpoAonbHLIM PEBGPOM KECTKOCTH, PacnoNoKeHHbIM NOCepearHe U C MOMEHTOM MHEPLINN CeYeHna |

’

I
npu ; ﬂg =6, 3Ha4YeHue  , YCTaHOBMEHHoe B 7.3.2, criedyeT YMHOXMUTb Ha KOdthhnLIVEHT

of b
‘F”'B 1—o1 2|, (30)

B=1+04 .
.h%f'f,w .‘;I%f'f,w

Mpwn pacnonoxeHun pebpa ¢ 0QHON CTOPOHbI CTEHKU, Er0 MOMEHT UHEPLIUW CredyeT BbIMUCNATL OTHOCUTENBHO OCH,
coBnagaroLlel ¢ brivkaiiein rpaHbio CTEHKU U OH OOMKeH BbITb He MeHee, YeM AN NapHOro CUMMETPUYHOTO pebpa.

B cryyae BbINOMHEHUs NPOAOMNLHOTO pebpa B Bude ropa CTEHKN MPU BbIYUCTIEHWM k. CNEAYET Y4nTbiBaTh
pa3BepHyTY0 ANUHY rodpa.

MpoaonbHbie pe6pa XeCTKOCTU crnegyeT BK4YaTb B pacH4eTHble Ce4eHNUA 3J1IEMEHTOB.

MuHMManbHble pa3mepbl BbICTYNAlOLWen YacTu MNpOAOIbHbLIX pebep >XecTKOCTU crneayer MpuHUMaTh Kak ang
nonepeyHbIx pebep cornacHo TpeboaHusm 7.3.3.

7.3.5 lpn pacyeTe LeHTpanbHO W BHELEHTPEHHO CXaTblX CTEMKHEW CMIOLLIHOr0 CeveHud B crydvasx, Korga
(paKkTM4ecKoe 3Ha4YeHue YCrOBHOW TMOKOCTW CTEHKU T, = (B 18,) FRJ,IE npesbIWaeT (MpY LEHTpanbHOM CXaTum He

Oonee yem B 2 pasa) 3Ha4YeHVe NpenenbHOM YCNOBHOM MTMOKOCTU CTEHKU Ty » NONYYEHHOE COrnacHo TpeboBaHusim 7.3.2,

a Takke 9.4.2 n 9.4.3, B dopmynax (7), a take (109), (111), (115), (116), (120) n (121) NpUHMMAOT PaCHETHYO
YMEHbLLIEHHY0 MIoLLab CEYEHNA 4, B3aMeH A.

(M3meHeHHasa pegakums, Usm. N 1).

7.3.6 3HaveHve 4, cneayeT BblMUCNATL NO OpMynaMm:

Ona AByTaBpOBOIro U LBesnJiepHoro ceyeHunmn

Ay = A=y —hglty, (31)
ANsi KOPOBHATOro CeHYeHUs:
NP1 LEEHTPaNbHOM CXaTum
Ay = A= 2y —hg )ty — 2oy s ~bg)ess (32)
NP1 BHELIEHTPEHHOM CXKaTUM
Ay =A- 2(.324 — kg, (33)

roe }ggf W k; - pacyeTHas U YMEHbllEeHHasA BbICOTa CTEHKNU, pacnonoXXeHHOW napannenbHO MMOCKOCTU, B KOTOPOW

NpoBepsieTCA YCTONYNBOCTh;
By M by - PACUETHAS! N yMEHbLIEHHaS! LUNPMHA NOSICA KOPOGHATOTO CEHEHMNSI, PACTONOXEHHOTO MEPMEHAVKYNISIPHO K

NSIOCKOCTN, B KOTOPOW NPOBEPSAETCS YCTONYNBOCTD.

3HaveHne k; B LEHTPAnNbHO CXaTtbIX 3f1eMeHTax crnegyet Bbl4UCNATL Mo dopmynam:

Ona AByTaBpoBOro ceveHund
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hg = by [Fop — (g Ty = 0 (R, — 12 - 015D [E /R, (34)
roe npu 3 >3,5 cnegyert npuHuMarh 3 =3,5;
Ons Kopob4aToro ceyveHus
g =t Ry — (A Ry — 0 Ry — 2.9 - 02K+ 078 JEV R, (35)
roe npu 3 >2,3 cnegyert npuHuMarh 3 =2,3;
OIS LWBENNEPHOro ceveHns
hg =ty awEIR, - (36)*

* ®dopMyna cooTBETCTBYET opuruHany. - lNpumeyanne nsrotosutens 6asbl AaHHbIX.

3HayeHus 3 1 3 B dopmynax (34)-(36) Ans LEHTpanbHO CXaTbiX SMIEMEHTOB CMeAyeT NpUHUMATh COMacHo
TpebosaHusam 7.3.2. pyn BbIMUCTIEHUN 3HAYEHNS b, ONs kopoB4aToro cedeHms no dopmyne (35) BMECTO jy, 1, , Ty V1
T, Cneayer NpuHUMaTb COOTBETCTBEHHO &, ¢, jﬂf,l n Ty =(b%f,1f;f)m, npu 3TOM 3HayeHue jﬂf,lcnenyeT
onpegensTb cornacHo TpeboBaHuam 7.3.9.

3HaveHune j; AN BHELEHTPEHHO CXaTbiX 3/1EMEHTOB ABYTaBPOBOIO U KOPOGHATOro CeveHWin Credyer BbluUCTATb
no dopmynam COOTBETCTBEHHO (34) 1 (35); Npn 3TOM B 3TUX hOpPMynax 3Ha4eHus =%, W %, Cneayer npuHUMaThb
cornacHo 9.4.2.

7.3.7 Tlpu NpoBepke yCTOM4MBOCTM MOSICHBIX NMCTOB 3a PACHETHYlO LINPUHY CBECA h,, CNEAYET MpUH/AMATL
paccTosiHuE:

OT rpaHn CTEHKN 00 Kpad NOACHOro fincta (I'IOJ'IKI/I) - B CBApPHbIX 3J1IEMEHTAaX;

OT OCWU KpalHero GonTa B nosice OO0 Kpas MOSICHOrO NnUCTa - B 3NeMeHTax C (OPUKLMOHHBIMA MOSICHBIMU
COEIMHEHUAMM;

OT Hayana BHYTPEHHEro 3aKpyrrieHust 40 Kpasi oMKW - B NPOKaTHbLIX MPOdUNAX;
OT Kpasi BbIKPYXXKW O Kpasi MOJIKW - B THYThbIX MPOGUAX (CM. PUCYHOK 5).

7.3.8 YCTOMYMBOCTb MOSICHBIX MIUCTOB M MOSOK LIEHTPANbHO CXaTbIX 3JIEMEHTOB CMIOLWHOMO CedYeHns criegyer
cynTaTtb obecrnedeHHon, ecnn ycrnoBHasa rMbKoCTb cBeca nosica (Mosikn) Ay =By l2),fR, [ E HE NpeBbIlLaET 3HaYeHUNn

npegenbHoOM yCNoBHONM rMBKocTM cBeca nosica (Monku) jﬂf, onpenensieMbix No chopmynam Tabnuubl 10, B KOTOPbIX NpK

3HaveHuax 3 <0,8 unu 3 >4 cnegyet NpuHMMaTh CooTBETCTBEHHO 7 =0,8 unun 7 =4.

Tabnuua 10

CeuyeHue MpepenbHas ycrnoBHas rmbkocTb cBeca (oTrnba) Nosku Xuf npv

rmbkoctu anemenTa 0,8 . 5 <4

_ (37)
| 0,36+ 0,101

L T
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_ (38)
l | "'__ 0,43 + 0,081
= 1 I
_ (39)
0,40 + 0,07
= 1
| |
_ (40)
Det Dei C 0,85+ 0,192
=
ad -

O603Ha4eHne, npuHaToe B Tabnmue 10:
% - YCNoBHasi rMBKOCTb 3nemMeHTa, NpYHIMaemas B pacyeTe Ha yCTOMYMBOCTb NpU LIEHTPanbHOM CxXaTuu.

MpumeyaHme - [ina cBecos (OTrMBOB) NOMOK (PUCYHOK 5) NPeAenbHbIe 3HA4YEHNs YCIIOBHON MMBKOCTM 7, ;o

BbluMCEeHHbIe no dopmynam (37) u (38), cneayeTt ymHoXaTb Ha koadhbdpmumeHT 1,5, a no opmyne (39) - Ha 1,6.

Tabnuua 10 (M3meHeHHas pegakums, am. N 1).

7.39B LEeHTpalibHO CXaTbIX 3JfieMeHTax Kopoﬁanoro cedeHnda npeneribHyr yCrioBHYHO MOKOCTb MOSACHOIo NucTta
I'uf,l cneagyet npuHuMaTb no Tabnuue 10, Kak Ans CTEHOK Kop06anoro cevyeHunda: iuf,l = (bqf,l ff,f) .'Ry fE.

7.3.10 Bbicota otruba nonku (CTeHKM) g (cM. pucyHok 5) pormkHa OblTb He MeHee 0,33;.%{ B 3feMeHTax, He
YCWIEHHbIX NnaHkamu, u 0,23;%{ - B 3NeMeHTax, YCUneHHbIX nnaHkamu (cm. Tabnuuy 10); npu aTom TonwmHa pebpa

[JOMmKHa ObITb HE MeHee Zay R, IE .

7.3.11 IMpn HasHaYeHUN CEYEHUIN LeHTpanbHOCXKaTbIX ANEMEHTOB Mo npegenbHon rmbkocTn (B cootTBeTcTBUM ¢ 10.4)
3Ha4YeHNst NpeaenbHbIX YCMOBHbIX MMOKOCTEN CTeHkM %, W MOsICOoB jﬂf (iﬂfl), onpegensembix no tadnuyam 9 n 10

COOTBETCTBEHHO, clneayet yBelndneaTtb yMHOXEHUEM Ha KOSqI)CbI/ILI,I/IeHT .'(pAR}I { }¥ , HO He Bornee 4Yem Ha 1,25.

8 PacuyeT anemeHTOB CTalNbHbIX KOHCTPYKLMWA Npu usrnée

8.1 O6wume NnonoxeHMA pacyeTta

B 3aBMCUMOCTM OT Ha3Ha4YeHWUst M YCIOBUMA 3KCMNyaTauum KOHCTPYKUWMIA pacdeT u3rmbaembix 3riemMeHToB (6anok)
crnepyer BbINOMHATE 6e3 yyera unm € yyeToMm nracTudeckux gedopmauuini B COOTBETCTBUM C noapasfeneHnem
3M1EMEHTOB Ha TpW Knacca cornacHo 4.2.7.

bankn 1-ro knacca cnegyeT MNpUMEHsITb ANS Harpy3ok BCeX BMOOB W paccuyMTbiBaTb B npegenax ynpyrux
nedopmauuii; 6ankm 2-ro n 3-ro KnaccoB crefyer NpMMEHATb NS CTaTUYECKUX HArpy30K U pacCuuUTbiBaTb C YYETOM
pa3BUTKSA NNacTU4eCcKnx gedopmaiui.

Bbanku kpaHoOBbIX NyTen nog KpaHbl rpynn pexumoB pabotbl 1K-8K no MOCT 25546 npu pacyere Ha NMpPOYHOCTb
cregyet OTHOCUTB K 1-My Knaccy.

BucTanbHble Gankv criedyer OTHOCUTBL KO 2-My KMacCy U pacCYMTbIBaTb C YYETOM OrpPaHUYEHHbIX MAacTU4ECKUX
AecopMaLMi B CTEHKe, 3HaYEHNs KOTOPbIX CieflyeT OnpeAensTh Npu [OCTWKEHUN PacyeTHOro COMpOTUBMEHNS R, B

nosicax, BbIMOMHEHHbIX U3 Bonee I'IpO‘-IHOIZ cTanu.
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8.2 PacueT Ha NPOYHOCTb N3rMGaeMbIX INNIEMEHTOB CMNJIOLUHOIO CeYeHust
8.2.1 Pacuet Ha npoyHoCcTb 6anok 1-ro knacca crnegyeT BbINONHATL No hopMynam:

npwv 4encTBMM MOMEHTA B OHOW U3 rMaBHbIX NSIOCKOCTEN

M
W min &

nmm <ty Ve

=1 (41)

npu OEeNCTBUN B CEYEHNN I'IOI'IGpG‘-IHOVI Cunbl

& oy (42)
fgw‘RSYC

npv 4eNCTBUN MOMEHTOB B ABYX rMaBHbIX MIOCKOCTSIX (M Hann4ynm 6VIMOM€HTa)

M M B w
AV S =1, (43)
LBy, I By, fon &y e
rae X v y - pacCTOsIHWS OT IMaBHbIX OCEN A0 pacCcMaTpVBaAEMON TOHYKM CEeYEHUs], a
= CeKTopualribHaa koopauHata 3TOM TOYKY;
npyv OAHOBPEMEHHOM AEWCTBUM B CTEHKE Banky MOMEHTA Y NONEPEYHOM CUnbI
027 3 2, =2
Ry .JGI—GIGJ,+G},+31:J€ll =1, Ty / RyYe <1, (44)
e

roe o, = M,y/1,, - HOPManNbHOE HaNPsXXeHNe B CPeAVNHHOM NMOCKOCTM CTEHKM, NapannensHoe NpoaonbHoi ocu 6anku,
o, - TO Xe, NepneHAnky NsipHoe K NPOfoNbHOM OCK Barku, B TOM Yucne s, , onpeAensiemoe no dopmyne (47);

"cJEJJ =5k, ) - KacaTenbHOe HanpshkeHne B CTEHKE.

HanpsbkeHua =, v G, MPUHIMaEMbIe B dopmyrie (44) co cBOMMM 3HaAKaMK, a Takke T, CNeayer onpepenrs B
O[HOW M TOW e TOYKe CTEHKM Barku.

Mpn npoBepke MPOYHOCTM Ha AEVCTBME MONEPEYHON CUMbl Ha onope ANs pa3pesHbix 6anok dopmyny (42) cneayer
ucnonb3oBaTb 6e3 yyeTa paboTbl NOSCOB.

B bankax, paccunTbiBaembix No cpopmyne (43), 3Ha4eHUst HaNPsSKEHUN B CTeHKe BGarnky A0mkHbl OblTb MPOBEPEHbI MO
dopmyne (44) B 4BYX rMaBHbIX MAIOCKOCTSX n3rnba.

Mpn ocnabneHnn cTeHkn OTBEPCTUAMM A5 BONTOB MeBY0 YacTb opMyIbl (42), a Takke 3HaYeHue T » B dopmyne
(44), cnegyeT yMHOXaTb Ha KO3ULMEHT ¢, onpeaensemMblii no dopmyne

a=sls—d), (45)
roe S - war oTBepcTuiAi B O4HOM BEPTUKANbHOM psay;
d - nuameTp oTBEpPCTUS.

8.2.2 Pacuyer Ha npoYHOCTb CTeHkM Ganku, He YKPEnmeHHoOW pebpamm XeCTKOCTW, Mpu OEWCTBMUM MECTHOro
HanNPsHKEHUs o, B MECTaX MPUMOXEHU Harpy3ku K BEPXHEMY MOSCY, @ Taioke B OMOPHbIX ceveHusix Ganku, crneayer

BbINOMHATL MO dhopMyIie

Sioe_ 2, (46)
R},vc
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roe
Cpoe = F -'f(jgffw) : (47)

3pech F - pacyeTHoe 3HaveHre Harpy3ku (Cunbl);

l,¢ - YCIOBHas AnvHa pacnpeienenus Harpysku, onpeaensiemas no cdopmynam:;

Ansi cryYyaeB Mo puUCyHKy 6, a) u 6)
Ly =b+20; (48)

45151 cnyyas rno puUCcyHKy 6, 8

Ly = Waflys /8y - (49)

F 6) F F
ﬁ : I
=] I '
tw

IJ t (0 Igr t W

sh_m;é

a) - cBapHas Garnka; 6) - npokaTHas 6arnka; B) - CBapHas unu npokatHasi 6anku Npu Harpy3ke OT Koreca kpaHa

PucyHok 6 - CxeMbl pacnpeeneHnsl cocpeoTOMEHHON Harpy3ku Ha CTeHKy barnku

rae h - paavep, paBHbIi CyMMe TOMLWMHBI BEPXHEro nosica 6anku 1 katera NosICHOro LWBa, €CINN HWKHAA Ganka cBapHas
(cM. pucyHok 6, a), NMbo pPacCTOAHMIO OT HapPY>XHOW rpaHu MONKW A0 Hayana BHYTPEHHEro 3akpyrreHusl CTEHKW, ecnu
HWXKHAS Banka npokaTHas (CM. pUCyHok 6, 6);

- KO3(PUUUNEHT, MPUHUMAEMbIN paBHbIM: 3,25 - ANst CBapHbIX U NPOKaTHbIX 6anok;

4,5 - nns 6anok ¢ PPUKLINOHHBIMM MOACHBIMU COEAUHEHUAMU;

j%f.- CyMmMa CODCTBEHHbIX MOMEHTOB nHepuunn nosdca oanku un KpaHOBOro penbca uin MOMEHT UHEepUUnN CeHeHus,

COCTOSLLIEro M3 Mosica U penbca B Criydae nNpuBapky penbca LiBaMu, obecnedmsaioLmMMm CoBMECTHY paboTy nosca v
penbca;

b- LUNPUHa onnpaHna BepxHEro ayfieMeHTa.

8.2.3 Pac4er Ha npoYHOCTb pa3pe3Hbix 6anok 2-ro n 3-ro Knaccoe ABYTaBPOBOrO M KOPOOHATOro ceveHnin (pUCyHoK
7) U3 cTanu C HOPMAaTUBHBIM COMPOTUBIIEHNEM Ry =440 H/mmz npu cobnogeHun tpebosaHun 8.4.6, 8.5.8, 8.5.9 n

8.5.18 1 npu KacaTenbHbIX HaNPHKEHUAX T, = (3, / A, <098, (KPOME OMOPHbLIX CEYeHU) credyerT BbINOMHATL MO
dopmynam:
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6) y
|

r

PucyHok 7 - Cxembl AByTaBpoBOro (a) u kopobyartoro (6) ceveHuin 6anok ¢ 4eNCTBYOLWMMM Ha HUX YCUITUSIMU

npu 13rvbe B NIOCKOCTU HAMBOIbLLIEN XECTKOCTH (7, = f}l)

M
- r = (50)
CxBWm,m:'nRy Yo

npy U3rnbe B ABYX rMaBHbIX MITOCKOCTSIX U HAMNPSKEHUSIX T, =2, ((24,) 0,58,

A Af
R ©0
3aecb M, M, - abcontoTHbIEe 3HaYeHUs M3rMbatoLLMX MOMEHTOB;
Cyr €y " KO3 hbpULMEHTBI, MpUHUMaemble no Tabnuue E.1;
[~ KOAMAULIMEHT, NPUHMMEEMBINA PaBHbIM:
npu T, <058, p=1;
Npu 058, <1, <09R,

A€ ag = A;/ 4, - OTHOLIEHME NMOLLA/N CE4EHNsI NOSICa K NMOLLA/N CEHEHNS CTEHKN (Ans HECMMMETPUYHOIO CEeYEHMSs
Ay - Nnolyae MeHbLLEro nosica; Ans kopoGYaToro CeYeHns 4, - CyMMapHast NMoLLab CEe4EHMI BYX CTEHOK).
npu n3rnbe B NMOCKOCTM HaMBOMbLLIEN XEeCTKOCTM (], = j}l) N CTECHEHHOM KPYyYeHUM CUMMETPUYHBIX [BYTaBpOB

M, . B

R C(oan,minRch

Y <1, (53)

Xxn,min yYC

rAe ¢, - ONpefenseTcs fIMHenHon nHTepnonsauvei no tabnuue 10a:

Tabnuua 10a
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M 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,99

X

R

e, 3 Ve

™, min

1,470 | 1,636 | 1,845 | 2,054 | 2,263 | 2,472 | 2,681 | 2,890 | 3,099 | 3,308 | 3,496

Mpn pacyere cedyeHnss B 30He 4yucToro u3rmba B cpopmynax (50) n (51) cnegyer npuHumatb p=1 U BMeCTO

KOS(*)CbVILI,VIeHTOB £, U Ty COOTBETCTBEHHO

Com = 0.5(14,)5 £y = 05(14¢,) -

PacueT Ha NPO4YHOCTL B ONOPHOM cedeHnn 6anok (npu A7, =0 1 M, =0) cnenyeT BbINOMNHATL N0 hopMynam:

ey oy, (54)
AR,

9 o (55)
24; Ry,

Mpy ocnabneHun cTeHkn oTBepcTMAMM Ansi 6onToB neByt 4acTb dopmyn (54) u (55) cnegyer yMHOXaTb Ha
KOS(hMLMEHT ;, onpeaensieMbivi no coopmyne (45).

Ons YCTaHOBJIEHNA pa3MepoB MWHUMAalbHbIX CeveHnii cocTaBHbIX 6anok KO3hULNEHTDI e, W Ty cnenyer

NPUHMMAaTb MEHbLUE 3Ha4YeHWW, NpvBedeHHbIX B Tabnuue E.1, Ho He meHee 1,0. Metoguka nogbopa MUHMMAanbHbIX
ceyeHnit nsrmnbaemMblix 3NIEMEHTOB NpYBeAEeHa B NpaBunax No NPOEKTUPOBAHUIO CTarbHbIX KOHCTPYKUMA.

(M3meHeHHasa pegakums, Usm. N 1).

8.2.4 Pacyer Ha nNpOYHOCTb pa3pe3HbiX Oanok MepemMeHHOro ceveHus cornacHo 8.2.3 ¢ y4YeroM MnacTU4ecKuX
aedopmMaunii BbIMOMHAETCS TONbKO B OAHOM CeYeHun ¢ Hauboree HeGnaronpusiTHbIM codeTaHnem ycunuini M un Q; B
OCTarbHbIX Ce4eHusX Ganku pacyer crieayer BbIMOMHATL MPU 3HAYEHWAX KOIMMULMEHTOB », W £, MEHbLIMX, Yem B

Tabnuue E.1 (npunoxenue E), unu cornacHo 8.2.1.

8.2.5 Pacyer Ha MpPOYHOCTb Hepaspe3HbiX U 3alleMIleHHbIX 6anok MOCTOSHHOrO ABYTaBPOBOrO M Kopob4aToro
CevYeHu ¢ OBYMSI OCAMU CUMMETPUN, U3rnbaemMbix B MIOCKOCTU HaMbOMbLUEN XECTKOCTU, CO CMEXHbIMM MPOSETamMu,
oTnuyarowmummcs He 6onee vyem Ha 20%, npu cobntogeHun TpebosaHun 8.4.6, 8.5.8, 8.5.9 n 8.5.18 cnegyer BbINONHATL
no cpopmyne (50) Kak pacyer anemMeHToB 2-ro Knacca € Y4eTOM YaCTMYHOIO nepepacnpeseneHns OnopHbIX 1 NPONETHbIX
MOMEHTOB.

B aTom criyyae pacyeTHoe 3HaYeHVie MOMEHTa CrieqyeT onpeaensTb no opmyne

M= 0.5(M gy + M6 ) (96)

roe i - HaubonbLMA M3rMbaloLWLIMA MOMEHT B MPOMETE WM Ha Ornope, onpeaensdeMbiil U3 pacyera HepaspesHoWn

max
fankn B NpeanonoxeHun ynpyrom paboTtel ctany;

My~ YCMOBHbIA U3rnbaroLLuii MOMEHT, PaBHbIN:

a) B Hepa3spesHbIX 6ankax ¢ LWapHUPHO ONepTbIMM KOHLaMM G;NblueMy M3 3HaYEHWIA:

My =max{1f{1H}; (57)*
o
My =05M;, (58)

rae CUMBON xx O3HAYaET, YTO ClieayeTt HanTn MakCMMyM BCero cnegytouwiero 3a HAM BblpaXKeHU4A,
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M- n3rnbaroLLMin MOMEHT B KpamHeM MporieTe, BbIMUCIEHHLIN KaK B LLIAPHMPHO ONEPTON OOHOMNPONETHON Garke;
@ - PACCTOsIHUE OT CeYEeHUsl, B KOTOPOM LeNCTBYET MOMEHT M, RO KpanHen onopebl;
;- ANVHa KparHero nponera;

M, - MakcUManbHbIN n3rnbaroLnn MOMEHT B MPOMEXYTOYHOM MPOJSIETE, BbIYUCIIEHHBIN KaK B LUAPHMPHO OMepTon
ofHoNporeTHon Garke;

* ®dopMyna n aKCNNUKaums K He COOTBETCTBYIOT opuriHany. - [Npumedanune narotoButens 6asbl aHHbIX.

0) B OQHOMPOMNETHBIX U HEPa3pe3HbIX Dankax ¢ 3aleMEHHbIMM KOHLLaM1 My =05M3,

roe M - HanborbLUMA U3 MOMEHTOB, BbIMMCIIEHHbIX KaK B 6arkax ¢ WwapH/pammn Ha oropax;
B) B Ganke ¢ oAHMM 3alleMrieHHbIM M ApYrMM CBOGOAHO ONepTbiM KOHLIOM 3HavyeHue M, CNefyeT onpenensite no

dopmyne (57).

ecnn Af. - MOMEHT B

3HayeHve 1, B dopmyne (52) crieayer BbIMUCNATL B CEYEHUM, Toe AEUCTBYET A, s

max’

nponete, criegyeTt NpoBepUTb OMOPHOE ceveHne Barnku.
(M3meHeHHasa pegakums, Usm. N 1).

8.2.6 Pacyer Ha npovHOCTb HepaspesHbiX U 3alleMneHHbIX 6anok, yaosnereopstowmx 8.2.5, B crnyyae msrmba B
OBYX IMaBHbIX MIIOCKOCTAX CNeayeT BbINOMHATL no cdopmyne (51) ¢ y4eTtom nepepacnpegeneHunsi OrnopHbIX U MPOMETHbIX
MOMEHTOB B ABYX IMaBHbIX NIOCKOCTAX cornacHo 8.2.5.

8.2.7 Pacyer Ha NMpOYHOCTb HepaspesHblX M 3alleMeHHbIX 6anok, yaoBnerBopsalwmnx TpebosaHmnam 8.2.5, 8.4.6,
8.5.8, 85.9 n 85.18, cnegyer BbimonHATbL No dopmyne (50) kak pacder aneMeHToB 3-r0 knacca C Yy4eTrom
nepepacnpeneneHms nsrnbarowmnx MOMEHTOB M 0Opa3oBaHUA YCMOBHbIX NMACTUHMECKUX LUAPHMPOB, a TakkKe BIIMSHUA
KacaTenbHbIX HaNpsHPKEHU 1, B COOTBETCTBUM C 8.2.3 B CEHYEHMAX C MaKCUManbHbIM M3rMbaroLLMM MOMEHTOM.

(M3meHeHHasa pegakums, Usm. N 1).

8.2.8 Pacuet Ha npo4YHOCTb BUCTanbHbIX pa3pesHbix 6anok ABYTaBPOBOrO M KOPOBGHATOro ce4eHun ¢ ABYMSI OCSMU
CUMMETpUM Npu cobntogeHnn TpeboeaHuin 8.4.4, 8.5.9 n 8.5.17 n npn KacaTenbHbIX HAaNPSXKEHNAX T, 098 U T, <058,

(Kpome OMOpPHbIX CEYEHMIN) CrieQyeT BhbIMONMHATE Kak pacyeT aNeMeHToB 2-ro Krnacca no opmynam:
npv n3rmbe B OQHON rNaBHOM NSIOCKOCTH

My . (59)
B Ryw'}'c

npu n3rnbe B OBYX MaBHbIX NITOCKOCTAX

M
My ey, (60)
CnBerR}lec C}rWynR_nyc

B dopmynax (59) u (60):

e = (atpr+0,25- 0,0833/ %) f{oy +0,167) (61)

rge Ci,f =ﬂf.lf4"lwy .?"=R},f.lfR},w;
i, - KOMLIVEHT, NPUHUMAEMbI paBHbIM:

npu t, <0,5R, 6 =1
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npv 058, < T, <0,9R, 0.2 (Tx ]4_ (62)

= 1 e e ———
Pr ctpr+0,25| By,

Cyp KO3 (PPMLMEHT, NPMHMMaeMbIn paBHbiM 1,15 - ona aByTaBpoBoro cedeHns n 1,05/r - anga kopobyaToro ceyeHus.

Pacuer OucTanbHbIX Ganok Npu HanmuiMu 30HbI YUCTOrO U3rMGa M B OMOPHOM CEYEHUM, a TaKKe C YYETOM
ocrnabneHvs cedeHnsi crieqyeT BbINOMHATL corfacHo 8.2.3 1 npaBui NPOEKTMPOBAHNS CTalbHbIX KOHCTPYKLIWIA.

(M3meHeHHasa pegakums, Mam. N 1).

8.3 PacyeT Ha NPOYHOCTb 6anNoOK KpaHOBLIX MyTEeW CMNJIOLWHOro ceYeHUs
8.3.1 Pacyer Ha npoyvHOCTb 0anok KpaHOBbIX MyTen Ccredyer BbINOMHATL cornacHo 8.2.1 Ha pencteue
BEPTUKaNbHbIX U TOPU3OHTarbHbIX HAarpy3oK, onpegensemsix no Cl20.13330.

8.3.2 Pacyer Ha npovHOCTb CTEHOK 6anok KpaHoBbIX NyTewn (3a uckmnoyveHnem B6anok AN KpaHoB rpynn pexvMmoB
paboTtbl 7K B Lexax meTannypruveckux npoussoacts u 8K) crnegyer BbiNnonHATbL no copmyne (44), B KOTOPOW npu
pacueTe ceveHVn Ha onopax Hepa3pesHbix 6anok BMecTo koadpdpmumeHTa 0,87 cnegyeT npuHMMaTh koadpdpmumeHT 0,77.

(N3meHeHHas pegakums, N3m. N 1).

8.3.3 lNpu pacyere Ha NPOYHOCTb CTEHOK Ganok KpaHOBbIX MyTen U3 CTanu C Npenenom Tekyvyectu He Gonee 440
Hmmz gna kpaHoB rpynn pexumoB paboTtbl 7K (B uexax metannyprudeckux npomssoacts) u 8K AoOmkHblI ObITb

BbIMNOJTHEHbI YCIOBUA:

REJ(GX +Gfoc,x:'2 - (Gx + Gioc,x)GIoc,y + loe,p +3(Tp +Tfoc,zg;u:'2 =1 ) (63)
y

(Cy + oo ) By =15 (64)

(Ot p + 55 ) By =15 (65)

(T + Tioc,;p + T p) By =1, (66)

roe - koadduUMeHT, npuHuMaeMblin pasHbiM 0,87 ana pacuyera paspesHbix 6anok u 0,77 ans pacyera cedeHwin Ha
ornopax Hepa3pe3aHbix 6anok;
o, = MJ’Wm ; Tloe,x = 0250.!’0(:,} ; Dfoc,p = '}rf'}‘len f(f,qu:], Cp = M,ta/(0,751_f~hw);

Ty = QAR Typg = 0,300 5 Ty = 0,250 - (67)
B dopmynax (67):

M »n Q - u3rvbaroLmini MOMEHT W MoMepedHasi cuna B CeYeHWn Garku COOTBETCTBEHHO OT PACYETHOWM Harpysku,
onpegensemoin cornacHo CI120.13330;

Ve KO3 hULIMEHT HAAEXKHOCTU MO Harpy3Kke Ansi KpaHOBbIX HArpy 30K, NpuHuMaeMsii cornacHo CI120.13330;

Yo1o KO3 hULIMEHT yBEMNUYEHNS COCPEAOTOYEHHON BEPTMKANBHOM Harpy3kn OT O4HOro Kofieca kKpaHa, NpMHMMaeMbIii
cornacHo gononHuTensHomy koadpdumumneHty no CI120.13330;

F, - NOIHOE HOPMaTWBHOE 3Ha4YeHNe COCPeOTO4EHHOM BEPTUKanbHON Harpy3skn OT O[HOIO Koreca KpaHa;

I; - YCNIOBHaA AnuHa, onpeaensemas CornacHo 8.2.2;
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a- PacCToAHME Mexay BepTUKarbHbIMA pe6paM|/| CTEeHKM Ganku;

M~ MECTHbIN KPYTALLMIA MOMEHT, OnpeaesnsieMbin no opmyne

My =Y 152 + 075040 . (68)

rae e=0,2b, (3aechb b - WwWnpuHa NogoLWBbI penbca);
{J;- PpacyeTHas ropu3OHTanbHas Harpyska, HarpaBrieHHas norepek KpaHoBOro MyTwW, Bbi3blBaemasi nepekocamm

MOCTOBBbIX KPAHOB M HEMapannenbHOCTbO KPaHOBbIX NyTel U npuHuMaemas cornacHo CI120.13330;

b, - BbICOTa KpPaHOBOIO pesibCa;,

I =1 +J_=;.f3} /3~ CYyMMa COGCTBEHHbIX MOMEHTOB UHEPLIMM NPY KDYYEHUN penbCca v Nosica, e by U ¢, - COOTBETCTBEHHO

LUMPpUHA 1 TONLLMHA BepxHero nosica 6anku.
Bce HanpsbkeHust B popmynax (63)-(67) cnegyeTt npyHMMaTh CO 3Hakom "nintoc”.

(N3meHeHHas pegakums, N3m. N 1).

8.3.4 Pacyer Ha Npo4YHOCTb MOABECHbIX 6anok KpaHoBbIX MyTen (MOHOPENbCOB) criedyeT BbIMOMHATb C y4YeToM
MECTHbIX HOpMaribHbIX HANPSXXEHNIA OT AaBreHVs Koneca KpaHa, HanpaBreHHbIX BAOMb U nonepek ocu 6anku.

8.3.5 Pacuet Ha Npo4HOCTb BUCTanbHbLIX 6anok KpaHOBbLIX NyTen ABYTaBPOBOrO Ce4eHUs ¢ ABYMS OCSIMUA CUMMETpUK
Ans KpaHoB rpynn pexumo paboTtbl 1K-5K npu » = Rys { Ry, <15 CNEAYET BbINOMHATL COMNacHo TpebosaHusm 8.3.2 nnu

no copmyne (60), B KOTOPON:

M,- n3rnbaroLLMin MOMEHT B rOPU3OHTaNbHOM MIOCKOCTM, NOSTHOCTLIO NepeaatroLLniics Ha BEPXHUIA nosic 6anku;
Wy =Wy - MOMEHT CONPOTMBIEHNS CEYEHNA BEPXHEro Nosica OTHOCUTENBLHO OCH Y-y,

gy " K093 hULMNEHT, NPUHMMaEMbI paBHbIM 1,15.

8.4 PacueT Ha o0LLYy10 yCTOMUYMBOCTb U3rMbaeMbIX 3J5IeMEHTOB CIJIOLHOIO Ce4YeHus
8.4.1 Pac4yer Ha ycCTOMYMBOCTb [ABYTaBpoOBbIXx Ganok 1-ro knacca, a Tawkke OucTanbHbIXx Ganok 2-ro knacca,
yaosneTeopsioLmnx TpedoanHuam 8.2.1 n 8.2.8, cnenyeTt BbINONHATL Mo hopmynam:

npu n3rnde B NNOCKOCTWN CTEHKW, COBMaAatoLLEN C NITOCKOCTbIO CUMMETPUN ceveHnda

_ M (69)

LRy,

npu n3rnbe B ABYX rMaBHbIX NNIOCKOCTAX (M HAaNMM4Mn GUMOMEHTOB)

My M 4 B (70)
W R W k)Y, Walyv,

B dopmynax (69) u (70):

i, - K03PMLMEHT ycToiuMBOCTM Npu n3rnbe, onpefensemblii no npunoxeHnio XX aAns 6anok ¢ OnopHbIMY
CeYeHUAM, 3aKpenneHHbIMU OT GOKOBbLIX CMELLLEHWIA 1 MOBOPOTA;

W, - MOMEHT CONPOTMBIIEHNA CEYEHNA OTHOCUTENBHO OCK X-X, BbIMMCINEHHBIN M9 CXaToro nosica;

W::}I- MOMEHT CONpoTUBIIEHNA cedeHUA OTHOCUTENBHO OCU Y-V, coBMagaroLLen ¢ NIOCKOCTbIO M3rnba, BbIMUCITEHHbIN
Ons HaMbonee cXXaTol TOYKM CXKaToro nosica;
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W= CeKTOpI/IaJ'IbeIIZ MOMEHT CONpPOTUBIIEHNA CeYeHUd, BbIMUCIEHHbIM AN Hanbonee CXaToll TOYKM CXaToro

cm
nodca.

3Hak "+" y BTOpOro M TpeTbero 4neHoB B c¢opmyne (70) nNpvHUMaeTcsi, ecriv B pacCMaTpUMBaEeMON TO4Ke
COOTBETCTBYOLLEE YCUNNE BbI3bIBAET CXKaTue.

Ansa GuctanbHbix 6anok B hopmynax (69) u (70), a Take npy onpeaeneHnyt o, , R, CNelyeT 3aMeHATb Ha R, .

8.4.2 lNpu onpefeneHun sHauveHus g, 3a pacyeTHyl AnuHy Gasku I CnefyeT NpUHUMATL PaccTOsHWe Mexy

TOYKaMN 3aKpPEMnmeHU CXaToro rnosica OT MOoMepeqHbIX CMEeLLeHWn (y3namu MnpoAoribHbIX UM MOMepeqHbIX CBSA3EN,
TOYKaMM KPEMJIEHMS KECTKOO HacTumna); Npyu OTCYTCTBMU CBA3EWN I =1 (roe ; - nponet 6ankn); 3a pacyeTHy OJIMHY

KOHCONM cnegyet NnpuHMMaThb: qu =/ MPU OTCYTCTBUN 3aKpernsieHna CxXaTtoro nosdca Ha KoHue KOHCOIn B FOpI/ISOHTaJ'IbHOVI

MIIOCKOCTHU (SD,er ; - AnuHa KOHCOJ'IVI) NN paccTtodaHne Mexay To4kamMm 3akpenrieHna cXKaTtoro nodca B roOpU3oHTasIbHON
MITOCKOCTU - NPU 3aKpenreHnn nosdaca Ha KoHue 1 no arimHe KoOHCOJn.

8.4.3 Pacuetr Ha yCTOMYMBOCTb Garnok KpaHOBbIX NyTeW ABYTaBPOBOrO CEYeHUsi CriedyeT BbINOMHATbL No dopmyne
(70), B KOTOpPOWA: M, - n3rnbaroLmMin MOMEHT B FOPU3OHTarIbHOWM MITOCKOCTW, MOSTHOCTLIO MepedalolmMincs Ha BepxHUi

nosic 6anku; !)If}l = Wi"f - MOMEHT COonpoTunBIIEHNA CevYeHUa BepxHero nodca OTHOCUTENbHO OCHU y-Vy.

8.4.4 YcTondmBocTb 6anok 1-ro knacca, a takke buctanbHbix 6anok 2-ro knacca cnegyert cuntatb obecneyeHHoin:

a) Mpu nepefave Harpy3ky Ha Ganky Yepes COLIHOMN XXECTKUIA HacTuUn (XKENe3o0eTOHHbIE MIUTLI U3 TSHKENOro,
nerkoro n si4encToro GETOHOB, MMOCKUA W NPOUNMPOBAHHBIA METaNMUYECKUiA HAacTWN, BOMHWCTas cTanb W T.n.),
HeMpepbLIBHO ONMPAIOLLMIACS HA CxXaTblii NOSIC Ganku 1 CBSI3aHHbIA C HUM C MOMOLLbIO CBapku, GONTOB, CamMoHape3atoLLmx
BMHTOB W Aip.; NPY 3TOM CUMbl TPEHUS YYUTBIBATb HE CreayeT;

6) Npy 3HAaYEHUAX YCMNOBHOW MMBKOCTM CxaToro nosica banku 7, = (I 18) [Ryr /G, HE NMPEBBILIAIOLINX €€ NPeAeNbHbIX
3HaYeHun 7 ., onpefensembix no copmyrnam Tabnuubl 11 Ans Ganok CUMMETPUYHOrO ABYTaBPOBOMO CEHYEHUS U

aCMMMETPUYHOrO - C Boree pasBMTbIM CXKaTbIM MOACOM, PacCUMTbIBAEMbIX MO dopmyre (69) u UMelLmMX OTHOLIEHNE
LUIMPUHBLI PaCcTAHYTOrO Mnosica K LWUpUHE cxaToro nosica He meHee 0,75.

Tabnuua 11
MeCTo NpUNoXeHns1 Harpy3ku YcnoBHas npegenbHas TMOKOCTb CxKaToro nosica
MPOKATHOW Unn cBapHoVi 6ankun 7,
K BepxHemy nosicy 0,35+0,0032b/t+(0,76-0,02b/t) b/h (71)
K HwkHeMy noscy 0,57+0,0032b/t+(0,92-0,02b/t) bih (72)
He3aBMCKMMO OT YpOBHS MPUINOXEHUS HAarpy3ku npu pacyere 0,41+0,0032b/t+(0,73-0,016b/t) b/h (73)
y4yacTka Gankv mexay CBSI3SMU UIv Npu YUCTOM U3rnbe
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Ob6o3HayeHns, NpuHATbIE B Tabnuue 11:

b n t - COOTBETCTBEHHO LUMPMHA U TOSLLMHA CXKATOro NOsICa;
h - paccTosiHue (BblcoTa) Mexay OCSIMM MOSICHBLIX JIUCTOB.
MpumeyaHus

1 3Hauenus 7, onpenenexbl npu 1 <h/b=6n 15:b/t<35; Ans Ganok ¢ oTHoweHrem b/t<15 B chopmynax Tabnuubl
11 cnegyet npuHumatb b/t=15.

2 [Ins 6anok ¢ puKLMOHHBLIMU NMOSICHBIMWA COEANHEHUSIMW 3HAYEHUS L, CEAyeT yMHOXaTb Ha 1,2.

3 3HayeHus 7, cneayert NoBbIaTh YMHOXEHUEM Ha KOI(PPULIMEHT [Ryeic, ThE o=MIW,y,)-

8.4.5 TNpyKpenneHns K cxxaToMy MOSICY JXECTKOro HAcTUIa, NMPOOOrbHLIX UMK NMOMNEPEHHbIX CBA3EN, KOTOPLIE AOIKHbI
obecrneymBaTb YCTOMYMBOCTbL M3rMGaeMoro 3fieMeHTa, ClieQyeT paccyuTbiBaTb Ha (haKTUYECKYHD WM YCIOBHYHO
nonepeyHyto cuny. MNMpy 3TOM YCHOBHYIO NOMEPEYHYIO CUIY CrEQYET OnpefensiTh:

npu 3akpenneHun Gankn B OTAENbHbIX TOYKax - No dopmyrne (18), B KOTOpoW @ cregyer onpenenatb AN cevyeHus
Tvna b (cm. Tabnuuy 7) npu rmbkocTu W=l /it (roe i - paguyc MHEpLMM CeHMeHUst CXaToro nosica B rOpU3OHTanbHOM

nrnockoctu), a N - BblMMCNSATE No dopmyrie

N= (A +0.254,)R,, . (74)
rae Af n -Aw - nnowaan cevdeHund CXXaTtoro nodca n CTeHKM cCooTBeTCTBEeHHO;
r= Ryl Ry 210,
R}'f n R}lw - pac4eTHble COoNMpPOTUBIIEHNA CTallN CXKaToro nodca n CTeHKMU CoOoTBe€TCTBEHHO,
npy HENPePLIBHOM 3aKpeneHum - no dopmyne
The =g 1D (75)

rae g4, - YCNOBHas nonepedHas cuna Ha eauHuL AnvHb! nosica Banku;
04 - YCNOBHasA nonepe4Has cuna, onpeaensemas no dopmyne (18), B kotopoit =1, a N cnegyer BblYMCNSATL MO
dopmyne (74).

8.4.6 YctonumBocTb 6anok 2-ro n 3-ro KnaccoB crieqyer cumMtatb 0BecnevyeHHOM Mpu BbINOMHEHMM TpeboBaHWn
nepe4ucrieHns a) unu 6) 8.4.4 npu ycnoBun yMHOXEHUS 3HAYEHUIA L, ONpeaensiemMblx no copmynam Tabnuubl 11, Ha

KO3 NEHT

B=1-0,6(c, - Dic, -1 (76)

A€ ¢, - KOIPPMUMEHT, onpeaensembii no 65nbluemy 3Ha4YeHmo 13 hopmyIi:
cpy =M, f(WmRch) UMW 2y, = e, (77)

1 U3MEHAILLMIACS B Npefenax 1<, <«, -
3neckb jf, - U3rMbatoLLMin MOMEHT B CeYEHMV;
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f- KO3dXPMLIMEHT, NpUHUMaeMbIn no dopmyne (52);
&, - KOOPPMUMEHT, MPUHIMaEMbI cornacHo Tabnuue E. 1.

[Mpy 3TOM 3HaAYEHNS YCNOBHON NpeaensHON rmbkocTn nosica 6anku, NpuHMMaeMble:

&7, - HA y4acTke AnuHbl 6anku, rae yuuTbIBAKOTCS NiacTuyeckve aedopmauuy;
T~ HA YHaCTKaxX ANvHBI Barnku C HaNPSHKEHNAIMA B CEYEHNSX o = M Wy SRy, -

Yyer nnactuyeckmx gedopmMaumin ocyLLLEeCTBNSAETCA Npy pacyeTe 6anok co cxaTbiM NosICOM, MEHEE Pa3BUTbIM, YeM
pacTsHYTbIN, - TONbKO MNP BbINONHEHUN TpeboBaHU nepeyncneHus a) 8.4.4.

(M3meHeHHas pegakums, Mam. N 1).

8.5 MNpoBepka yCTONYMBOCTU CTEHOK U MOSICHBLIX JINCTOB U3rn6aembiX 35IEMEHTOB CIMJOLLHOIO
ceyvyeHudA

8.5.1 YcTtonumBocTb CTeHOK Ganok 1-ro knacca crniegyer cumtatb 0Gecrne4eHHOW, ecnu BhiNonHeHbl TpeboBaHus
8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 n ycnoeHas rmbkoCcTb CTEHKU T, = (lyy ,’gw)m (pucyHOK 5) He npeBbIaeT 3Ha4YeHNN

Ro
3,5 - Mpu OTCYTCTBUM MECTHOTO HaNPskeHUst ( ;. =0) B Barnkax ¢ ABYCTOPOHHUMU NOSICHBLIMY LLIBaMW;
3,2 - TO e, B Barnkax ¢ OLHOCTOPOHHUMM NOSICHBIMM LLIBAMY;

2,5 - NPy HaNU4UM MECTHOIO HanpPskKeHnsa =, . B Oankax c OBYCTOPOHHNMU MOACHbIMU LLIBAMW.

Mpn aTOM crieayeTt ycTaHaBNMBaTh NonepeyvHble (M onopHble) pebpa ecTkocTu cornacHo 8.5.9 unn 8.5.11 n 8.5.12.

8.5.2 TlpoBepKy yCTOMMMBOCTM CTEHOK 6anok 1-ro kmacca cnegyer BbIMOMHATb C  Y4eTOM Hambornbliero
CXVMMAIOLLEro HanNpsKeHWs ¢ Yy PacyYeTHOM rpaHuLbl CTEHKU, NPMHMMAEMOro Co 3HaKoM "nnc”, cpegHero KacaTenbHoro
HaNPSHXKEHUS T M MECTHOrO HaNPSXKeHWs ;,, B CTEHKE Moj COCPeAoTOYEHHO Harpy3KOn.

HanpsikeHnst ¢ v ¢ crnegyeT BblMMCASTL Mo doopmynam:
c=Myll,; (78)

= Q"r(f'wkw) g (79)

rae M un Q - cpegHve 3Ha4YeHUs U3rnGaoLLLEro MOMEHTA U MOMNEePEYHON CUIbl COOTBETCTBEHHO B Mpedernax OTCeka; ecriu
ONVHa oTceKka 4 (PacCTosiHME MeXOy OCAMM nonepeqHbiX pebep ecTKoCcTW) Borblie ero pacyeTHON BbICOThI gy » TO

3HadeHusas M n Q crnedyeT BbIMUCTATL Kak cpedHue ans 6onee HamnpshkeHHOro yvacTka C ANMHOW, paBHOM by s €CIIN B

npenenax orceka MOMEHT WM MornepedHasl cuna MeHsIloT 3HaK, TO WX CpegHWe 3HadeHusl cnedyer BblMUCHSATb Ha
y4acTke OTCeKa C OAHMM 3HaKOM;
k,r - PACHETHAA BbICOTA CTEHKN, NPUHMMaeMas No 7.3.1;

A,,- NOMNHas BbICOTa CTEHKN.

MecTHoe HanpsbkeHve o, (gbc,y) B CTEHKE MOA COCPefOTOMEHHOW Harpy3kom cregyer onpegensatb no 8.2.2 m
8.3.3.

B otcekax 6anku, roe cocpenoTo4veHHaa Harpy3ka npurioXeHa K pactaHyToMy NoACY, O4HOBPEMEHHO OOJSTKHbI ObITb
YYTEHbl TONbKO = N T UWIN ;. N T.
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8.5.3 YcTtomumBoCcTb CTEHOK Ganok 1-ro krmacca CUMMETPUYHOIO CEYEHWsl, YKPEMEHHbIX TOSbKO MOonepeqHbIMM
pebpamu KeCTKOCTU (PUCYHOK 8), NMpY HANMUYMN MECTHOrO HanpPsXKeHWUst (cy,, = 0) U MPU YCIIOBHON MBKOCTU CTEHKM

L, =6, (R, /o cnefiyeT cuutate obecrneyeHHoi, ecrnn BbINOSTHEHO YCroBUE

2 2
‘J(G’f T + Clo f Soe,cr AT, Iy, =1 (80)
G, Gy, T - HANPSXKEHUS, onpeaensemMble cornacHo TpebosaHmam 8.5.2;

G, - KDUTUYECKOE HanpshkeHne, Bbluncnsemoe no dopmyrne

Cor = Cn Ry 1 oty (81)

rAe ¢, - KO3(PMUMEHT, onpeaensiembii cornacHo 8.5.4-8.5.6;
Glog,cr =~ KPUTUHECKOE HAMPSHKEHNE, BbIYUCTISIEMOE MO dopmyne

]
GIOC,CJ‘ = CICQR}, .lf?L.w’ (82)

rAe ¢, Vg, - Ko3athdmUMeEHTbI, onpeaensaemMbie cornacHo 8.5.5;
T, - KDUTUYECKOE HanpshXeHure, BbluKcrsemoe no gopmyre

T, = 10,301+ 0,76/ pIR, / 35 (83)

30€eCb . - OTHOLLIeHWe BorbLUei CTOPOHbI OTCEKa CTEHKN K MEHbLLEN;
Rg=(d1t,) R E; d - MeHbLLasi U3 CTOPOH OTCeKa CTEHKK (,ag%{ unn ).

:

fl,,f

a) - Npu NpunoXxeHun COCpe,D,OTOquHOVI Harpy3ku K CXXaToMy MOACY; 6) - TO Xe, K paCTAHYTOMY MNOACY

PucyHok 8 - Cxema y4yacTka 6anku, yKpenrneHHON nonepe4vHbiM1M pedpamm XeCcTKOCTH
8.5.4 [ina Ganok no 8.5.3 npu ,,, =0 koadbpuLveHT -, B chopmyne (81) cneayer onpeaensaTb no tabnuue 12 B
3aBUCKMMOCTM OT BMAA NOSACHBIX COEAVHEHWIA 1N 3HAYEHWS KOSDULIMEHTA 5, BBIYMCIISAEMOro no dopmyne

&= Plby g )ep 12y Y (84)

rae p - koadPMLIMEHT, NpyHUMaeMbIn no Tabnuue 13;
be, ¢y - LIMPMHA M TOMLLMHA CXATOrO Nosica 0anku, cooTBETCTBEHHO.
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Tabnuua 12
MNosicHble coegnHeHus 3HayeHve ¢, NpU g, paBHOM
Banok
<0,8 1,0 2,0 4,0 6,0 10,0 =30,0
CapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5
@OpPUKLNOHHbIE 35,2
Tabnuua 13
Barnku Ycnosusi paboTbl CxaToro rnosica B
KpaHoBbIx nyTen KpaHoBble penbCbl He NprBapeHbI 2,0
KpaHoBble penbCbl NpBapeHb! o
Mpouue Mpw HenpepbIBHOM ONWPaHUK MAnT o
B npo4nx cnyyasix 0,8
MpymedaHve - [na oTcekoB Ganok KpaHOBbLIX MyTEW, rge COCPEAOTOMEHHAs Harpy3ka MpuroXeHa K pacTsHyTOMy
nosicy, Npu BblMUCIEHNN KoadhdmumeHTa g cneayet npuHumats (3=0,8.

8.5.5 lNMpu BbIYKCIIEHNN 3HAYEHWN G;,, .. MO dopmyne (82) npn ;. = (1 CneayeT NpuHUMaTh:

¢~ MO Tabnuue 14 B 3aBUCUMOCTU OT OTHOLLEHWS alhye W SHAYGHNS (= 10410 /by (30ecb 3HayeHue 1y cnepyer
onpeaensaTb cornacHo TpebosaHuam 8.2.2);

£5~ MO Tabnvue 15 B 3aBUCMMOCTM OT OTHOLLIEHMS! alhy W 3HAYEHNS 5, BbIYMCIIAGMOTO NO dopmyne (84); ansa 6anok
C (PPMKLMOHHBIMM NOACHBIMW COeaANHEHUAMY cnedyeT npuHumaTb 5 =10.

Mpy o, = 0 NPOBEPKY CTeHkM no cpopmyre (80) crnedyeT BbINOMHATL B 3aBUCMMOCTY OT 3HAYEHUs @iy
a) Npyu OTHOLLEHMK @l hy =0,8 sHaueHve ¢, cnegyet onpeaensTb no opmyne (81) c yuetom 8.5.4.
Ecnn cocpenoToveHHasa Harpyska npunoxeHa K pacTaHyToMy nosicy (pUCyHOK 8, 6), TO npu npoBepKe CTEHKU C

YUYETOM TOMBKO o, W T NPW ONpeaeneHnn koaduLmenTa 5 no dopmyne (84) 3a b, 1 ¢, CrieflyeT NPUHMMATL LINPUHY
W TOMLLUMHY PacTsiHYTOro Nosica COOTBETCTBEHHO.

Tabnuua 14
0 BHaueHNS o NPU a flye (ay !k ), PABHOM
0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 =2,0
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 17,4 13,4 10,2 8,6 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
Tabnuya 15
5 3HayeHus koadbduuneHTa ey NPV g /iy (alf;gef), paBHOM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 =1,60
=1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
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4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
=30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

©) npu OTHOWEHUN alhy >0,8 nposepky no dopmyne (80) crnegyer BbINOMHATb OBaxAbl: MNPU 3HAYEHUU o

o’

Bbl4MCrieHHOM Mo dopmyne (81) ¢ yuyerom 8.5.4, v npu Takom 3HadeHWu .. MO dopmyne (82), korda npu

OnpeaeneHny Ko3PPUUNEHTOB ;, U o, BMECTO pas3mepa @ MPUHAT 4 =05, Npn 0,8= alhy =1,33 w4, = 0,67k, NPU

af,tggf>1,33; NPy 3HaYEHNsX 5, U Gy, . »

BbIYUCIIEHHbIX MPU (baKTI/I‘-IeCKOM 3Ha4YeHnn af;g%f- (eCJ'II/I ‘3”34}" >2, B pac4yere

crenyet NpuHUMaTh g f f,e =2); Npn 3TOM KO3hDULMEHT ¢, B popmyrie (81) crneayeT onpenensts no tabnuue 16.

Tabnuuya 16
3HayeHve ¢, npu @!hy VN g /(2k,), PABHOM
<0,8 0,9 1,0 1,2 1,4 1,6 1,8 =2,0
Mo Tabnuue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HaveHne T, BO BCEXClly4asX cneayer Bbl4MCIATb NO dakTU4eckMM pasmepam oTceka.

8.5.6 YcTonumBOoCTb CTEHOK Ganok 1-ro knacca acMMMETPUYHOrO ABYTaBPOBOro ceyveHuss ¢ Gonee pasBUTbIM
cXaTblM MOSACOM, YKPEnneHHbIX TOMNMbKO MOoMepeyHbIMM pebpamu XeCTKOCTM, Creayer cuutaTb obecnedeHHoOW, ecnu
ycnosue (80) BbINOMHEHO C YY4ETOM CrieayoLmnx U3MeHEeHUI:

NPy BbIMUCIIEHUN 3HaYeHWn o, Mo dopmynam (81) u (84) BmecTo 3HaueHUs hy TMPUHATA YNBOEHHAs BbICOTA

CXKaTow 30HbI CTEHKU 2, ;

NpW aik,e>0,8 1 5y, =0 BEINONHEHbI ABE NPOBEPKN, NMpuBE/EHHbIe B 8.5.5, B KOTOPLIX MPU ONpeaeneHun g, Mo

Tabnuue 16 n s, - no chopmyne (81) BMECTO 3HaYEHNs o+ NPVHATA y[jBOEHHas BbiCOTa CXKaToMN 30HbI CTEHKN 2, .

3HaveHus 1, W g, .. Cneayer onpefensTb Mno akTUieckuM pasmepam OTCeka CTEHKN.

8.5.7 YcTomumBoCTb CTEHOK Ganok 1-ro krmacca acMMMETPUYMHONO ABYTaBPOBOrO cedeHus ¢ bonee pas3BuTbIM
pPacTAHYTbIM MMOSICOM, YKPENMEHHbIX TOMNbKO MOMepeYyHbIMM pebpaMu KEeCTKOCTW, MNpU OAHOBPEMEHHOM AENCTBUM
HaNPsHKEHUA s W T W OTCYTCTBUN HAMNPSHKEHWUA o, CIIEAYET cumTaTh 06eCneveHHON, eCn BbINOHEHO yCroBue

rAe = (o — o)/ oy B=1(0, /o) (tit,); o, - N0 dopmyne (81).
- CKMMaIOLLEE M PacTArMBalOLLEee HarpskeHUs Y PacYUETHbIX PaHWUL, CTEHKW, MpUHMMaeMble

3aecb o

Vl(j2

0,561
Sere

(2—a+~.f052+4[52]51,

COOTBETCTBEHHO CO 3HaKOM "mntoc” 1 "MuHyc" n onpegensiemesie no copmyne (78);

T W 1, - KacaTemnbHble HanpshkeHus, onpeaensiemMbie no opmynam (79) u (83) COOTBETCTBEHHO;

£, = KOI(PMLMEHT, onpeaensiembli no Tabnuue 17 B 3aBUCUMOCTM OT .

Tabnuuya 17

(85)

L

1,0

1,2

1,4

1,6

1,8

2,0

[y

c¥

10,2

12,7

15,5

20,0

25,0

30,0
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8.5.8 YcTonumBOoCTb CTEHOK Ganok 2-ro u 3-ro KnaccoB M3 OOHOPOOHOW CTanu U GucTanbHbIX NPy OTCYTCTBUM
MECTHOro HanpsbxeHus (g, =0) 1 ¢ cobnioaeHvem TpebosaHui 7.3.1, 8.2.3 1 8.2.8 cnefyer cuntatb 0becnedeHHomn npu

BbIMOJTHEHUN yCJ'IOBVII;IZ

a) ansa 6anok ABOSKOCMMMETPUYHOIO BYTaBpOBOIo 1 KOpobyaToro cedeHum

M ([ Ryet gt (r e + 0] =1 (86)

rae o - KoadULIMEHT, onpeaensembli no Tabnuue 18 (Npu t=g/ 4, 1 R, MO 8.5.1);

Tabnuua 18
T Ry 3HadeHus ¢ Npu R, » PAGBHOM
2,2 2,5 3,0 3,5 4,0 4,5 5,0 55
0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

r - crnegyet onpenendartb no 8.4.5;

6) Ans Ganok acMMMETPUYHOrO OBYTaABPOBOrO CeYeHMs ¢ Gornee pasBUTLIM CXaTbIM MOSICOM, YKPEMMEHHbLIX TONbKO
nonepeYHsbiMm pebpamu,

M ([ Apiy + 0y dpylny — i)+ A bRy, +hyt, Oy = 20, RG, - 30 12]7,3 =1, (87)

rA€ o, oy - HaNMpSKEHMA B CKATOM M PacTAHYTOM MOSCaX COOTBETCTBEHHO, €CIM Gy = Ry, WWM o, = R, TO CrieAyer
MPUHUMATL COOTBETCTBEHHO o = Ry WM oy = R,y -
B BbipaxkeHun (87) BbICOTY CXKaToOM 30Hbl CTEHKU iy Cnenyert onpenensTb no opmyne

By = A, 1(2,)+ (A 03 = Apyo) (26, Ry, = 37 - (88)
3HaveHust M Q cneagyeT BbIMUCTISATL B OAHOM CeYeHumn Garnku.

8.5.9 CteHkn Banok cnegyeT yKpennaTb nonepeyHsiMu pedpamm KeCcTKOCTU:

B BGankax 1-ro knacca, ecnv 3Ha4yeHue yCroBHON MMOKOCTU CTEHKM 7, MpeBbiLaeT 3,2 - Npn OTCYTCTBMN NOABWKHON
Harpy3ku Ha nosice 6anku nnm 2,2 - Npu Hanu4mMm Takom Harpy3Ku;

B 6ankax 2-ro n 3-ro KnaccoB - npu JNoObIX 3HAYEHUSX YCITOBHOM MMOKOCTM CTEHKM Ha ydacTKax AnuHbl Banku, rge
YUUTBIBAKOTCS NNacTudeckne gecdopmaumm, a Ha ocTarnbHbIX y4acTkax - Kak B 6ankax 1-ro knacca.

PacctosHne mexay nonepedHbiMm pebpamm He JOMKHO NpeBbIlaTh Zkef npu 7, =3,2 1 2,5;14 npu 3, <3,2.

[ nsa 6anok 1-ro knacca yBenuuuBaTtb 3TN pacCTOAHUS 40 3HAYEHUS 3;14 crnepgyer npuv ycnosuu, YTO YCTONYMBOCTb

6ankn n cTeHkn obecneveHa BbINOMHeHWEM TpeboBaHui nepedncneHns a) unu 6) 8,4.4, ecnn He nNpeBbILLIAET 3HAYEHNN,
onpegensieMbix no copmyne (71).

I'Ionepequle pe6pa XEeCTKOCTU chegyer yCTaHaBMBaTb B MeCTax MpUNoXeHua HenoaBWXKHbIX COCpedOoTOYEHHbIX
Harpy30K 1 Ha onopax Ganok.

OtcyTcTBYE NonepeYHbIX pebep XecTKOCTM A0MKHO BbiTb 060CHOBaHO pacyeToM no 8.2.2.
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B cTeHke, yKpenmneHHoW TOMbKO nonepedHbiMv peGpamu, LWvpuHa WX BbICTYMaloWen 4acTu p, AormkHa BbiTb He
MeHee (4, /30+25) MM - AN napHoro pebpa, He MeHee (i, f24+40) MM - AN OAHOCTOPOHHEro pebpa; TonimHa pebpa
¢, AOIKHA BbITb HE MeHee 23, | R,/E.

Mpu yKpenmneHuM CTEHKM OLHOCTOPOHHWUMM MOMEpPeYHbIMA  pedpamm  KEeCTKOCTU W3  OAWMHOYHbIX  YTOSIKOB,
NpYBapyBaeMbIX K CTEHKE MEPOM, MOMEHT MHEPLMM Takoro pebpa, BbIYMCNSEMbIN OTHOCUTENBHO OCKM, COBMaaatoLLei ¢
Grnvkariwen k peGpy rpaHbio CTEHKU, AOMKEH ObiTb HE MeHbLUE, YeM AJ1si NapHoro pebpa.

8.5.10 TlMonepe4Hoe pebpo XEeCTKOCTW, pachnosfioKeHHOe B MeCTe MPUIOXEHWUS COCPEOOTOYEHHOM Harpy3km K
BEPXHEMY MOsICY, CrieAyeT NpPoBepsTb PacYETOM Ha YCTOWYMBOCTbL: [BYCTOPOHHEE PEDPO - KaK LIEHTparbHO CXaTyio
CTOWKY, @ OOHOCTOPOHHEE - KaK CTOMKY, CXaTyl C 3KCLEHTPUCUTETOM, PaBHbIM PacCTOSIHAIO OT CPEeOUHHOWN MITOCKOCTU
CTEHKWN 0 LIEHTPA TSHKECTU PaCHETHOIO CeYEHMs CTOMKU. Mpyn 9TOM B pacyeTHOE CeveHne CTONKN HeOBXoAUMO BKIoYaTb
cedeHne pebpa XeCTKOCTW U MOMOChI CTEHKV LUMPUHOM ( 65, m C KaXXOoW CTOpPOHbI pebpa, a pacyeTHyt AnuHy

CTOWNKM crnefyeT NpuHUMaTh paBHOW PacYETHOW BbICOTE CTEHKM Bgg -

8.5.11 CteHkun 6anok 1-ro knacca, y KOTopbIX Npy OENCTBUM HOPMarbHbIX HAaNpsPKEHUA o OT M3rmba yCcTONYMBOCTb
He obecriedeHa, a Takke Npy 3HAYEHUSIX YCIIOBHOW TMOKOCTU CTEHKW 7, = 5.5 [R,1c (roe « - HanpsbkeHue B CXXaToMm

nosice 6anku), cnegyer ykpennaTe NPOAOSbHbIM pebpoM KeCTKOCTH, YCTaHaBNMBaeMbIM AOMOSNHUTENbHO K NornepeyHbIM
pebpam.

8.5.12 B cTeHke 6Ganku CMMMETPUYHOIO OBYTaBPOBOIO CedeHus 1-ro krnacca, YKpenrieHHOW, Kpome mnornepeyHbIX
pebep, ofHOM Napoi NPoAonbHbLIX pebep KECTKOCTH, PacroNOXKEHHOW Ha PAacCTOSHWM j OT TPpaHWLbl CXaToro oTceka

(pl/lcyHOK 9), obe NnacTuHKK, Ha KOTOpblE 3TO pero pasgenaeT OTCek, creayeT pacCyHUTbiBaTb NMOPO3Hb:

a) Foo|O Tt
T
o —
S U'*lU’ p’m a9, — &
= | =]
¥ @ = 3 .
3 3 = | = 3
a. N o K
] —
= 0,0 pes= 040 4 T
6) g,r F Otoez = O ,s T
: :
| | U:
3 o = 3
=
i 4
=
5]
I
a,r

a) - banka co cxaTbiM BEpXHMM MnosicoM; 6) - 6anka ¢ pacTsHyTbIM BEPXHUM MOSCOM

PucyHok 9 - Cxema 6arnku, ykpenneHHon nonepeyHbiMm (3) u NpogonbHbIMU (4) pebpamim XXeCTKOCTM
a) NnacTuHKY 1, pacnonoXeHHy Mexay cxaTbiM NMOosiCOM M NPoAOorbHLIM pebpom, no dopmyne

1
"}‘r_[o"r Cer 1 + Cloe JrcjIor::,-cr,l + (T’rtcr,l)z] =1, (89)
c
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30ecb 3HayeHus ¢, o,,, T Cledyer onpefensitb COrnacHo TpeboBaHuamM 8.5.2, a 3HadeHusi Gy W Opemy - NO
dopmynam:
npu- o, =0
476 R
Cory = o 22, (90)
or,l 1 ik 5]
— fhe A

rae &y =0y it,), (R /E ;

pu oy, =0 W |y =aih =2 (Mpw Ly >2 cnegyeTt npyHUMaThb Ly =2)

cc,,J:ﬁ%; @1
Stoe.cr 1 = w(1,24+0,4?6u1)f_§, (92)
=
roe
W=y 1) M R, = @i e, [R 1B (93)

Ty - KPUTUHECKOE HaMpsKeHWe, KOTOpoe CreayeT onpeaensTs no dopmyrie (83) ¢ NOACTaAHOBKOW B HEE pa3MepoB

NpoBepsiEMON NNaCTUHKY;

6) NNacTUHKY 2, pacrnonoXeHHY0 Mexay NpodorbHbIM PeBpoM M pacTsiHYThIM MOSICOM, - Mo dhopmyre

2 2
1 [ol-2mlhy) | G } J{ T J <1 (94)
Ve Ogr,2 Dlog,er,2 Ter 2
roe ¢ W ¢ - HanpshkeHus, onpeaensemMble no 8.5.2;

5,43 R
U s CR—- (95)

(0,5—};»1%%{) A

npu

Ty =l 2) [RyTE S (96)

Gp,e 7~ HaMPsHKEHWE, B 3aBMCMMOCTU OT TOrO, K KGKOMy MOACY MpUIOXKeHa Harpyska: K ckaTomy (CM. pUCYHOK 9, a)
npuHumaeTcst paeHbiM 0,4 ;. (30€cb g, credyer onpeaensTb cornacHo 8.5.2); K pacTAHyTOMY (CM. pUCYHOK 9, 6) -

Oloe,2 = Cloc ;

Glo,cr,2~ HAMPSDKEHVE, OMpeaensiemMoe Mo dopmyne (82), roe r; V¢, CNeayer onpefenstb COOTBETCTBEHHO MO

2
Tabnuue 14 npu =0,4 n no Tabnuue 15 npn =1, 3ameHasa 3Ha4YeHne hiye HAYCHVEM (fr —Jy) ;

To.4 = HAMPSDKEHME, onpeensiemMoe no dopmyrie (83) ¢ NOACTaHOBKON B Hee pa3mMepoB MPOBEPSIEMON NACTUHKY.

8.5.13 lMpomexyTouHble pebpa, pacnonoXeHHble Ha NnacTuHke 1 Mexay cXaTbiM NOSICOM U NPOAONbHBIM pebpom,
cnegyeTt AOBOAMTL A0 NpoAoribHOro pedpa (pucyHok 10).
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B aTom cnyyae pacyer nnactuHkv 1 cnegyert BbINONHATL No gopmynam (89)-(93), B KOTOPbIX BEMUYMHY o Criegyer
3aMeHsiTb  BENUYMHON 4, A€ 4 - PaCCTOsHME MEXAY OCSMW COCEAHUX MPOMEXYTOUHbIX pebep (cm. pucyHok 10).

PacueTt nnactuHkM 2 cniegyet BbIMONHATL No 8.5.12 6).

(M3meHeHHas pepakums, Mam. N 1).

F Ulmﬂlt

# — - T ——

Ul? | = ]
] 1§ = [ [,

/ — =

4 i lﬂ‘l i E = .

3 3 @ | = | 3
Uz S 0-2 é
 m— |
| a A

Gfubﬁz = GAGM'II

PucyHok 10 - Cxema 6anku, ykpenneHHon nonepedHbiMu (3), NpoaonbHbIMU (4) 1 NpomeKy TouHbIMK (5) pebpamum
XECTKOCTM
8.5.14 TpoBepky YCTOMYMBOCTWN CTEHOK Hanok acUMMETPUYHOIrO cedeHust (C Bonee pasBUTbIM CXaTbiM MOSICOM),
YKpEenneHHbIX nonepedHbIMM pebpamMn M napHbIM NpoAonbHbIM PebpoM, pPacnonoXeHHbIM B CXaToW 30He, crneayer
BbINOMHATL Mo copmysiam (89) 1 (90); npu atom B cpopmyniax (90), (91) n (94) cneayer 3aMEHUTH OTHOLLEHUS jy Iy HA

9-% M
261 .‘;.ng
pacTarMBaroLlee HanpshkeHune (Co 3HakoMm "MUHYC") Y pac4eTHOM rpaHuLLbl OTceka.

, a B dopmyne (95) (0,5_}“;9%{) creayer 3aMeHUTb Ha [oyi(cy —Cg)—kikye], A€ 5, - Kpaesoe

8.5.15 [llpy yKpenneHun CTeHKM rMonepedHbiMM pebpaMn M NapHbIM MPOAOSIbHBIM PEBPOM KECTKOCTM MecTa
pPacrnonoXeHUst 1 MOMEHTbI MHEPLIMM CEMEHUIA 3TUX pebep OOoMKHbl yOoBneTBopsaTb TpeboaHusm 8.5.9 n dopmynam
Tabnuubl 19.

Tabnuua 19
0 MomeHT nHepummn pebpa
&)
nonepeyHoro ( 7, ) NPOAONbHOIO ( 7,;)
Tpebyemoe npeaenbHoe
MUHUMarbHOe MaKcumarnbHoe
0,20 Tyt
= 3ty (25 0.5/ by daty, | By 15kt i
0,25 8,5kt
(15— 0da ! by ety 1y 15kt oo
3 - -
0,30 15kt
MpuvedaHne - Tlpu BLIMUCMIEHUA [,; MPOMEXYTOUHBIE 3HAYEHUS Jy f hype crniegyet onpenensitb JMHeNHoM
WHTepnonsayuen.

Mpu pacnonoXxeHun NPOAOSBLHOMO U MONepeYHbIX pe6ep KECTKOCTM C OOHOW CTOPOHbI CTEHKM MOMEHTbI MHEpLIUn
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CEYEHUIN KaXKO0ro U3 HUX criefyeT BblYMCNATE OTHOCUTENbHO OCK, coBnagaroLLen ¢ bnivbkanien K pedbpy rpaHblo CTEHKN.

8.5.16 lpy 3HAYeHWsIX YCNOBHOW MOKOCTU CTEHKU 7, = & Ry ic 6ankM CMMMETPUYHOIO ABYTABPOBOrO CEYEHMWs

NPOEKTUPYHT KaK Oankn 2-ro knacca c rmokuMmm (HeyCTOI7I‘-WIBbIMVI) CTEeHKaMu1 corfnacHo npasuiamMm MNpoeKkTupoBaHUA
CTanbHbIX KOHCprKLI,VII;I.

8.5.17 YyacTok cTeHku Banku Hag onopon crieQyer pacCyYuUTbiBaTb Ha YCTOMMUMBOCTL MPU LEHTParnbHOM CXaTum ns
NNocKocTu 6anky Kak CTONKY, Harpy>KeHHY OMOPHOW peakumnen.

Mpwn yKpenneHun cTeHkn Garki onopHeIMM pebpamu XECTKOCTU C LUMPWHOW BbICTYMatoLen YacTu 5, (5, He MeHee
O,Sbﬁ, 30€Chb b, - LIMPMHA HIKHEro nosica Dankn) B pacyeTHoe ceveHve 3TOW CTOWKW CredyeT BKMYaTb CedeHue
ONOpHbIX Pebep 1 Nosockbl CTEHKM LUMPUHOW He Gonee 0,65, [EIR, C KaXX[o CTOPOHbI pebpa.

TonwmHa onopHoro pedpa XecTKOCTH ;, AOIKHA BbiTb He MeHee 3k, /R, /E ., TO€ b, - WWPKHA BbICTYMNaloLLEen YacTu.
PacyeTHyto AnvHy CTOVKKM criegyeT NpUHMMAaTh PaBHOM pacuYeTHOM BbICOTE CTEHKM Barnku 4 o

HwxkHre Topubl onopHbIX pedep (pUCYHOK 11) AOMmMKHbI OblTb OCTpPOraHbl NMMBO MAOTHO MPUrHaHblI MW NpUBapeHbl K
HWKHEMY Moscy OGanku. HanpskeHuss B 9TMX CeYeHusX Npu OencTBUMM OMOPHOW peakuuvM He AOMKHbI MpeBbiwaTb
pacyeTHOro COMPOTUBIIEHWS CTanu: B NEPBOM Cly4yae (CM. pUcyHok 11, a) - cMaTuio R, MPM 2 <15 M OKaTMiO R, npun

@ =175z, BO BTOPOM criyyae (cMm. pucyHok 11, 6) - cmatuo Ry,

a) 6)
S
+

a) - B TOpLe C NPUMEHEHNEM CTPOXKK; B) - yaaneHHoro ot Topua ¢ NiOTHOW MPUrOHKOM UK MPUBAPKO K HDKHEMY MOSICY
PucyHok 11 - CxeMa ornopHoro pebpa »XeCcTKOoCTH

CBapHble WBbI, NPUKPENNSOLLME ONOPHOE PeBPO K HXKHEMY Mosicy Garnku, cneayer pacCcyuTbiBaTb Ha BO34ENCTBUE
OMOPHON peakLmn.

Mpn OTCYTCTBMM OMOpHbIX pebep KeCTKOCTU (B MpoKaTHbIX Garnkax) pacyeTHOe CeYeHue CTOWKWM - noroca CTEHKU
LLUMPWHOR, paBHON OJIMHE y4acTka onupaHms Garnku.

8.5.18 YcToMuMBOCTL CXaTbIX MOSICOB CrieQyer cuutatb obecnedeHHOW, ecnu ycrioBHasa rMbkocTb cBeca nosica
Ry =(by /2¢),fRyr I 2 WM NOSCHOTO NINCTA Ry = (b /2,3, /R, /B GaNOK 1-ro knacca, a Takke GuctanbHbix 2-ro knacca

npu BbINONHEHUN TpebosaHwn 7.3.7, 8.2.1 1 8.2.8 He NpeBbIlLaET NpeaernbHbIX 3Ha4YEeHNI iﬂf (iufl), onpeaensembix no
dopmynam:

ans ceeca nonku (6e3 okaiMmnenns n otrmba) By TaBPOBOrO CEYEHUS

Ty = 0.5, [Ryr i o, 3 (97)

An4 NoACHOro nucTta Kop06anoro cevyeHunsa

Tyr1 =15, Ryl - (98)
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3ﬂ,er o, - HAanpsaXxeHue B CXXaToM nosce, ornpegendemMoe rno MyJIam:
4

[NS O[JHOPOAHOIO CEYEHMs
G = M I(Wpeyo) WV 5, = M, f(Wchc)"'M‘y f(”ivn?c) ;

Ans buctanbHOro cevyeHus

G, = R_}lwf 3(1_4&:‘ nnm o, = Rwa 3(1_4&r) +M}| J"(Wyn'}‘c)’

roe o' - 3HavYeHus « 13 Tabnuubl 18 npu ¢=0;

eCin , = R‘y , TO Cnefyet npuHuMathb o, = R}f'

8.5.19 YcTonumBOCTb CXaTbIX MOSCOB CredyeT cuutatb 0bGecrneqeHHON, ecniv ycnoBHasl TMOKOCTbL CBeca CXaToro

nosica Unm NOsICHOro nucta 6anok 2-ro n 3-ro KnaccoB M3 OAQHOPOAHOW CTanu Npu BbINONHEHUN TpeboBanui 7.3.7, 8.2.3
1 8.5.8 He npeBbIWaeT nNpefenbHbIX 3HaYEHUN iﬂf (iuf i ), onpeaensiemMbiX Npun 2,2 < Ry < 9,5 MO popMynam:

Ansa ceeca norku (6e3 okanmneHvs n otrnba) AByTaBpOBOro CeYEHMs

Ty =017 40,062, (99)
ANsi NOSCHOro NMcTa KopobyaToro ceveHus

Typ 1 = 0,675+ 015Ky, - (100)
Mpwn oo <2,2 nnn T >5,5 crnegyeT npuHUMaThb T =2,2 nnun oo =5,5.

8.5.20 B cny4ae okanimneHuns unu otrmba nonku (CTEHKM) cedeHunst (PUCYHOK 5), pasmepom g 20,30, W TOrLWMHON
t > 2ay ,[Rye | E , 3HAYEHNS Iﬂf, onpegensdemMble no opmynam (97) u (99), ysenuuumsatot B 1,5 pasa.

(M3meHeHHasa pegakums, Usm. N 1).

8.6 PacueT onopHbIX NANUT
8.6.1 Tlnowaagb CcTanbHOM OMOPHON NNWUTbI AOMKHA YAOBMETBOPATb TpeboBaHWAM pacyera Ha MNPOYHOCTb
dyHOameHTa.

Mepegaya pacyeTHOro YCUNMS Ha OMOPHYH MIUTY MOXET OCYLLEeCTBMATLCA Yepe3 (pe3epoBaHHbIA TOPEL, WUru
yepes CBapHble LBbI KOHCTPYKLIMK, ONMpatoLLENCs Ha NUTY.

8.6.2 TonwimHy onopHorn NnuTbl cneayeTt onpeaensaTb pacyeToM Ha M3rMb nnacTuHKM nNo dopmyrne

t= [6 Mgy | By Y, (101)

roe M,,,, - HanbonbLuuii 13 U3rmbatoLLMX MOMEHTOB M, AeNCTBYIOLIMX Ha MOMOCe €AMHUYHON LUMPUHBI Pa3HLIX y4acTKOB
OMOPHOW NAWTbI U onpeaensiemMbiX Mo opmyam:

ONS KOHCONBHOIO yyacTka MnTbl
My = 0,52 (102)
ONS yyacTka NuTbl, ONepToro Ha YeTblpe CTOPOHLI B HaMPaBreHN KOPOTKOM U ANMMHHOM CTOPOH COOTBETCTBEHHO
M, =Oﬂlqa2; M, =0£2qa2; (103)

OnAa yqacTka ninTtbl, onepToro no TpemMm CTopoHam
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My = oga(d))? (104)

A58 yyacTKa nNnuTbl, ONepToro Ha ABe CTOPOHbI, cxofdlmecs nog yrrnom, no gopmyne (104), npuHMmMas npu 3Tom
dy - AnaroHanb NpsiMOYroNibHUKa, a pa3mep 4 B Tabnuue E.2 - paccTosiHie OT BePLUMHBI yrna 4o AuaroHanu.

30€echb C - BbINET KOHCOMNbHOIro ydacTka niunThbl;

aty» otys O3 - KOIMMULIMEHTDI, 3aBUCSILLME OT YCIIOBUIA ONMPAHWS U OTHOLLIEHUS] PAa3MEPOB CTOPOH y4acTka NiuThl U
NpVHMMaeMble cornacHo Tabnuue E.2 (npunoxenue E);

q- peaKTI/IBHbIVI oTnop (byHD,aMeHTa noa paccmatpuBaeMblM yH4aCTKOM NNUTbl HA eanHULY nnowiaaun nnnTbl.

9 PacyeT 311eMeHTOB CTalbHbIX KOHCprKLIMVI npu AeNCTBUM npop,oanoﬁ CUnbI C N3rn6om

9.1 PacuyeT Ha MPOYHOCTDb 3J1IeMeHTOB CIMJ1IOWHOIro ce4yeHuA
9.1.1 Pacyer Ha NPOYHOCTb BHELIEHTPEHHO CXaTbIX (CXKaTo-n3rndaembix) N BHELLEHTPEHHO PacTAHYThIX (pacTAHYTO-
n3rmbaembix) 3NIEMEHTOB U3 CTanM C HOPMAaTMBHBIM  COMPOTUBIIEHNEM Ry =440 H/mmz2, He nogBeprawLmxcs

HEeMnocpeACTBEHHOMY BO3AEUCTBUIO AVHAMUYECKVMX HArpy3oK, MPU HanpsbkeHusaX T <058, W o= N/ 4, > 018, cneayer
BbIMOSTHATL MO hopmyrie

n
V| M 2 v 7 =1 (105)
PR N A Wyr B te  Wom o B

I mim y"?rc Ty ¥y min _y'}'c R, 1IN _JJYC

roe N, M, N M‘y , B - abcontoTHble 3Ha4YeHUsi COOTBETCTBEHHO ﬂpOﬂOﬂbHOVI CUNbI, N3rMdaroLLIX MOMEHTOB 1 BMMOMEHTA

npv Hambonee HeGNaronNPUATHOM UX COMETaHUK,

n, e, ¢, - KOAPPMUUEHTBI, NPUHMMAEMbIe cornacHo Tabnuue E.1 (npunoxeHue E).

Y

Ecnu 5= i 4, <01, dopmyny (105) cnegyer npumeHsiTb Npu BbinonHeHun TpebosaHun 8.5.8 n Tabnuubl E.1
(Nnpunoxexwne E).

Pacyer Ha NpoOYHOCTb 3MEMEHTOB B Criyvasix, He MpedyCMOTPEeHHbIX pacyetom no dopmyne (105), cnegyet
BbIMOMNHATL MO hopmyne

(W)t Moyt Ly & My xi Ly & B I 1 HRY,) 21, (106)

rae X, y - pacCTOsHUA OT rfaBHbIX OCEN A0 paccMaTpuBaeMon TOYKU CeYEHMS.
9.1.2 Pac4eT Ha NpOYHOCTb BHELIEHTPEHHO CXaTbIX (CxaTo-n3rndaembix) anemeHToB no gopmyne (105) BbINONHATL
He TpebyeTcs Npu 3HaYeHUN NPUBEOEHHOrO OTHOCUTENBHOMO AKCLEHTpUCHTETA Pigp =20 (9.2.2), oTcyTCcTBMM OcnabneHns

ceyeHnda N oaMHaKoBbIX 3HA4YeHUAX I/I3FI/I63I‘0LLLI/IX MOMEHTOB, NPUHMMaeMbIX B pacyHeTax Ha NMPOYHOCTb U yCTOIZ‘-II/IBOCTb.

9.1.3 BHeUeHTpeHHO cxaTble (CKaTo-u3rndaemMble) afieMeHThbl U3 CTanu C HOpMaTMBHBLIM COMPOTMBIIEHMEM Ry >440
H/MM2, C HECUMMETPUYHBIMM CEYEHUSIMU OTHOCUTENBHO OCKM, MEPNEHAVKYNAPHOM K MNOCKOCTU m3rmba (Hampuwmep,

cedenus Tunos 10, 11 no Tabnuue [1.2), cnegyer npoBepsATb Ha MPOYHOCTb PACTAHYTOrO BOMOKHA CEYEHNS B MITOCKOCTU
[encTBms MOMeHTa no copmyne

Ya }E_ig, (107)
ByYe |4 B
A€ §¥, - MOMEHT COMPOTUBIEHSI CEYEHWS, BLIYVCTIEHHBIN AN PACTAHYTOrO BOSIOKHA,
5 - KOahULMEHT, onpeaensemsin no gopmyne
5=1- 01N (4R,) - (108)
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I"Ipm 3TOM p crnegyet npuHuMaTtb CO 3HakoM .

(M3meHeHHasa pegakums, Usm. N 1).

9.2 PacyeT Ha yCTOﬁ‘IMBOCTb ANeMeHTOB CMJIoOWHOro ce4vyeHus
9.2.1 Pacuer Ha yCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX (CXKaTo-U3rbaembix) 3NIEMEHTOB MpU OeCTBUMM MOMEHTa B
O[HOW 13 rMaBHbIX NIIOCKOCTEN CrieayeT BbINOMHSATL Kak B 3TOW MNOCKOCTH (Mrockas doopma noTepy YCTOMYMBOCTM), TaK
M 13 3TOW MNOCKOCTU (M3rMBHO-KPYTUIMbHAA dhopma NoTepu YyCTONYNBOCTH).

9.2.2 PacyeT Ha YCTOWYMBOCTb BHELIEHTPEHHO CXaTbIX (CXKaTo-U3rmbaembix) 3NEMEHTOB MOCTOSHHOTO CeYeHust
(KONMOHH MHOTO3TaXHbIX 34aHWiA - B NMpedenax 3Taxa) B MIOCKOCTU AeNCTBUS MOMEHTA, COBMagaloLlei C MIOCKOCTbHO
CYMMETpPUM, CrielyeT BbIMOMHATL Mo hopmyIne

Ni(p, ARy v.) =1 (109)

B dopmyne (109) koadhp1LMEHT YCTOMYMBOCTM NPY CXKaTUM C M3TMBOM ¢, CrieayeT onpeaensaTb no Tabnuue [.3 B
3aBMCMMOCTU OT YCIIOBHOW TMOKOCTU 3 U MPUBEOEHHOr0 OTHOCUTENBLHOrO 3KCLEHTpUcUTeTa my » ONPeaensemoro no

dopmyre

g = T (110)

rae 1 - KoapMUUEHT BNUSHUA hopMbl cevenHns, onpegensieMbivi no Tabnuvue .2 (npunoxexune [);
w=adllF,- OTHOCUTEMNbHbLIN IKCLEHTPUCUTET (3AECb ,— pffjy - IKCLEHTPUCUTET, MPU BbIYMCNEHAN KOTOPOrO

3HayeHuss M u N cnegyeT npyHuMaTh cornacHo TpeboBaHuam 9.2.3;

W, - MOMEHT COMPOTMBIEHUS CEYEHVS!, BbIYUCTIEHHbIN AN Hanbosiee CaToro BOSoKHa).
Mpw 3HauYeHnsIX Pgs >20 pacyeT crnegyeT BbINOMHATL Kak AN n3rnbaemblix anemeHToB (pasgen 8).

9.2.3 PacuetHble 3Ha4eHus npogonbHon cunbl N n usrnbatoiero momeHta M B aneMeHTe crnegyer npuHuMaTth ans
O[HOro M TOrO e COYETaHMSA Harpy3oK M3 pacyeTa cucTembl No HegedhopMUPOBaHHON CXeMe B NMPELNONOXEHNN YNPYyrnx
nedopmauuni ctanw.

Mpu aToM 3Ha4eHnss M cnegyeT NpyHUMaThL PaBHbIMUL
Ansi KOTNOHHbI MOCTOSIHHOTO CEYEHUs1 PaMHON CUCTEMbI - HanbornbLLEMY MOMEHTY B Npefenax ArnHbl KONMOHHbI;
Ansi CTYNEHYaTOoN KOMOHHbI - HanGonbLIeMy MOMEHTY Ha ANVMHE y4acTka NOCTOSIHHOMO CEeYEHUS;

ANsi KOTNOHHbI C OOHMM 3aLlEeMIEHHbIM, a APYrMM CBOGOAHBLIM KOHLIOM - MOMEHTY B 3aenke, HO He MEHee MOMeHTa B
CeyYeHun, OTCTOSLLEM Ha TPETb AMMWHBI KONOHHBI OT 3a[erKu;

ANA cXaTblX MOSICOB (PEpM M CTPYKTYPHbIX MAUT, BOCMPUHMMAIOLLUMX BHEY3IOBYIO MOMEPEYHY0 Harpysky, -
HavbonbLleMy MOMEHTY B Mpedenax cpedHel TPETU ANUHbI MaHenu nosica, ONpeaensieMoMy M3 pacyera nosica kak
ynpyroi Hepa3pesHol 6anku;

ONS1 CXKaTOro CTePXHA C  LAPHUPHO OMEPTbIMM  KOHUAMW W CEYEHMEM, WUMEKOLMUM OOHY OCb CUMMETPUN,
COBMagaroLLyto C MNMOCKOCTbIO M3rmba, - MOMEHTY, onpegensdeMomy no dopmynam Tabnuubl 20 B 3aBUCUMOCTU OT
OTHOCMTESIbHOMO 3KCLUEHTPUCUTETA s, = M., A/l WIF,) W NPUHAMAEMOMY PaBHbIM HEe MEHee 1 5M,

max mex "

Tabnuua 20

OTtHocuTenbHbIN MomeHT M npu yCNOBHOWM MTMOKOCTU CTEPXKHS

OKCUEHTPUCUTET ;,,..
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7 <4 Tz4
Pmax =3 M = Mgy = 0.250M gy — M) M =My
B‘immax =20 M= My + (#rpay — 30 Mgy — M3 3117 M = My + (pgy — SN Mgy — M 3117

O60osHaqeHus, npuHamMbie 8 mabnuue 20:

M. - HanbonbLIWUi |/|3r|/|6a+ou.|.v||7| MOMEHT B npeaenax annHbl CTEePXKHA;

max

M- HanbonbLIUA M3rMbaroLWMn MOMEHT B Npeaenax cpegHen TPETU ANMHbI CTEPXHS!, NMPUHUMAEMbIA paBHbIM He
meHee 0,5 if

mex’

M- U3rMBaloLLINA MOMEHT, NPUHUMaeMbIi paBHbIM M npu ;x,, .. =3 1 7. <4, HO He MeHee 0,541, .

Ona cxatbix CTep)l(HeVI OBOAKOCUMMETPUYHOIO CNJIOLLHOINo cevyeHna C WapHUPHO onepTbiMXA KOHUaMWU, Ha KOTOPbIX
,EleVICTByIOT n3rnbaroLime MOMEHTLI, 3Ha4YeHne Pgf » Heobxogumoe Ansi onpenenennsa o, , cneayer npuHuMvaTtb cormnacHo

Tabnvue 0.5 (npunoxenve ).

9.2.4 Pac4yeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTblX (CXaTo-u3rnbaemblx) CTEPKHEN CMMOLHON0 MOCTOSIHHOrO
CedeHus, KpoMe KopobHaToro, M3 NOCKOCTM AENCTBUS MOMEHTa Npu u3rnbe ux B MIOCKOCTU HanbonbLUEen XeCTKOCTM (
Iy=1, ), cCoBNagatoLLen C NNOCKOCTbIO CUMMETPUM, a Takke LLUBENMEePoB crieayeT BbIMONHATL Mo dopmyne

N ey ARyY,) =1, (111)

roe ¢ - koadhduMUMEHT, onpeaensieMbli cornacHo TpeboBaHusm 9.2.5;
®y " KO3 (PPULIMEHT YyCTONHYMBOCTM NPU LIEHTPANIbHOM CXXaTum, Onpefensemblin cornacHo TpebosaHusm 7.1.3.

9.2.5 KoadhdomuumeHT ¢ B chopmyne (111) cnegyeT onpegensrhb:

MPU 3HAYEHUSIX 3, =S MO hopmyIe

c=pil+am) =1, (112)

roe ., p - KoadpmumeHTbl, onpeaensemble no Tabnuue 21;
MpU 3HAYEHNSIX », = 10 No chopmyne

e =11 +m,Qy 1 9y) (113)

rae g, - KO3MUUMEHT YyCTOMYMBOCTM NpU 13rnbe, onpeaensemblii cornacHo TpeGosaHusam 8.4.1 n npunoxeHnto X kak

ans 6anku ¢ AByMsl 1 Goree 3aKpenneHnsamMm CXXaToro rnosica;
npu 3Ha4eHnsIX 5<;z, <10 no gopmyne

c=re5(2—02m, ) +eyg (0,20, — 1), (114)

rae cneagyet onpeaensatb: o - no dopmyne (112) npu »,=5; ¢; - no dopmyne (113) npu #,=10. 3aech
w, = (M, { NI AfW,) - OTHOCUTESbHbBIA SKCLIEHTPUCUTET, Tae Af, Creayet npuHumarth no 9.2.6.
Mpn rmbkocTn 1} >3,14 ko3(pdMLUMEHT C HE AOMKEH NPEBbLILWATL 3HAYEHUN onpeaensemblx No NpunoxeHuno [;

max’

B Cclyyae, eci ¢ »¢,,.., B dopmynax (111) n (117) BvecTo ¢ cnefyet npuHumaTth ¢, -
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Mpn 3HAYEHUsIX OTHOLLEHUS LUMPUHBLI CeveHnst K ero BbicoTe MeHee 0,3 koadpduLMEHT C criegyer npuHMMaTh,
paBHbim 0,3.

Tabnuua 21
Tun Cxema ceveHus n 3HaueHusa KoadhdnLNEHTOB
ceve- SKCLeHTpUCUTET
HWSI
o Mpy B npu
i, =1 1<m, =5 i}, =3,14 i‘y >3,14
1 e 0,7 0,65+0,05, 1
—1 . A { by
x—J
—_——
¥y
2 y y
L u
X— X
y ¥
3
f
L]
:_E 1,
y
4 1- 0,301 ) 1-(0,35- 0,05m,) 15 1 [y 1 1= (1= f, £, (2051 /=T,
p=1npn 1575 <05
O603HaqeHus, npuHamMbie 8 mabnuue 21:
IV I, - MOMEHTbl MHepuun 6orblued W MeHbLUen MOSIOK OTHOCUTENbHO OCU CUMMETPUM CEYEeHUs Y-y
COOTBETCTBEHHO;
p, - 3HAYEHME , NP 3, =3,14.

9.2.6 INpu onpeaeneHn OTHOCUTENLHOTO SKCLIEHTPUCUTETA 1, B doopMynax (112)-(114) 3a pacyeTHbIi MOMEHT if,
crniegyeT NpuHMMaTb:

ONA CTepXHeN C KOHUAaMMW, 3aKperseHHbIMA OT CMeLLeHUss nepneHOuKynAapHO MIOCKOCTU OeNCcTBUS MOMEHTa, -
MaKCVMarbHbII MOMEHT B Mpefenax cpegHen TPETU OSIHbI, HO HE MEHEee MOMOBUHbI HaMboNbLLEro MOMEHTA MO AfVHE

CTEPXXHA,

ana CTGp)KHeVI C O4HUM 3aLleMIeHHbIM, a apyrmm CBOOOAHLIM KOHLIOM - MOMEHT B 3aJerike, HO He MEHEE MOMEHTa B
CeYeHun, OTCToALLEM Ha TPEeTb OJINHbI CTEPXXHA OT 3aeNKN.

9.2.7 PacueTr Ha yCTOMYMBOCTb BHELEHTPEHHO CXaTbIX (CXaTo-U3rMbaemblx) 3reMEeHTOB [BYTaBPOBOIO CEeYeHUs,
HenpepbIBHO NOAKPENEHHbIX BOOMb OAHOWM U3 MOMOK, cnedyeT BbINONHATL Mo npunoxeHuio XK.

9.2.8 BHeLEHTPEHHO cxXaTble (C)l(aTO-VI3I'VI6aeMbIe) 3N1eMEHTbl MOCTOSIHHOIO CeYeHusi, n3rmbaemble B MIOCKOCTU
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HanMeHbLLIEN XeCTKOCTU (fy <l Mg, = 0), cnepyer paccuutbiBath no dopmyne (109), a npu rmbkocTn A, = A, - Tawke

NPOBEPATL pPaCYETOM Ha YCTOMYMBOCTb M3 MITOCKOCTU OENCTBUS MOMEHTA KaK LEHTparbHO CXXaTble 3/1EMEHTLI Mo
dopmyne

NI, AR,v,) =1, (115)

rae o, - KOIMPEULMEHT YCTONYMBOCTU MPU LLEHTPANLHOM CXKaTuu, ornpeaensiemMbli cornacHo TpebosaHusam 7.1.3.
Mpn 3., <}, NPOBEpkM YCTOMYMBOCTU U3 MITIOCKOCTM LENCTBUSI MOMEHTA He TpebyeTcs.

9.2.9 PacyeT Ha yCTOWYMBOCTb CTEPXHEN CMIOLHOIO NOCTOSHHOMO CeYeHMs (Kpome Kopof4aToro), nogBepKEeHHbIX
oKaTtMio M u3rMby B ABYX [MaBHbIX MMOCKOCTHAX, MPU COBMadeHWM MAOCKOCTM HanbonbLUen XecTkocTu ( fx;-fy) c

MMOCKOCTbIO CUMMETPUM, a TaKkke Npu cedeHnn Tuna 3 (cm. Tabnuuy 21) cnegyeT BbINOMHATL Mo dopmy e

Ny AR Y, ) =1, (116)

roe
Poy = gy (0,632 +0,4%) - (117)

3pechk criegyeT onpeaenaThb:

Pay ™ cornacHo Tpe6OBaHVIFIM 9.2.2, npyHMmMas B q)opmynax BMECTO ; U 3 COOTBETCTBEHHO ", n I}I ;

C - cornacHo TpeboBaHusim 9.2.5;

Mpy BbIMUCIIEHNM 3HAYEHUSA map y =T, ANA CTEPXHEN [ABYTABPOBOIO CEYEHUS C HEOAMHAKOBBLIMM MOSKaMu
KOS(PMLMEHT 1| cregyeT onpeaensTb kak Ang cedeHunst Tuna 8 no tabnuue [.2 (npunoxexuve ).

Ecnu mys, <my, TO KDOME pacyera no dopmyne (116), cnegyer NpouM3BeCTU OOMOSTHUTENBHYIO MPOBEPKY MO
dopmynam (109) n (111), npuHrmas gy =0.

Ecrm 3., = A, » TO KPOMe pacuera no dopmyne (116), crnegyer Npou3BecTy SOMNOMHUTENbHYIO NPOBEPKY No cdopmyne
(109), npuHumas e, =0.

3Ha4YeHns1 OTHOCUTENBbHbIX OKCLEHTPUCUTETOB crieayeT Bbl4UCTIATDL MO cbopmynaM:
m, =, AlW,, ; (118)
my =ey AW, , (119)

rae i, W ¥, - MOMEHTbl COMPOTMBNEHMUS CedeHuit ANns Haubomnee CXaToro BOMOKkHA OTHOCUTENBHO OCel X-X 1 Y-y

COOTBETCTBEHHO.
Ecnu nnockocTb HanbosbLUIen KECTKOCTU CEHEHUSt CTEPXKHSA (7, = ;}) He cOBMagaeT C MIOCKOCTbIO CUMMETPUM, TO

acyeTHoe 3HaveHve ;. cnegyeT yBenuymeatbh Ha 25% (kpome cedveHus Tvna 3 no Tabnuue 21).
x

(M3meHeHHasa pepakums, Mam. N 1).

9.2.10 Pacyet Ha yCTOMYMBOCTb CTEPXKHEW CMITOLLIHOIO MOCTOSIHHOIO KOPOBHaTOro CEeYEHNUsI MpY CxXaTum ¢ 3rnbom B
OJHOW UK B ABYX rMaBHbIX NOCKOCTSX CriedyeT BbIMONHATL No dhopMynam:

NI(LDE}J&R}'TC)-'_MX f(cxaxwx,mmR_y'}'c) =13 (120)

N i@y AR Y, 1+ M, 12,8, W, i By 1, ) 21 (121)

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM16.13330.2017 "CrarnbHble KOHCTpYKUMK. AkTyarmanpoeaHHas pegakumst CHul [1-23-81*" (c Monpaskon, ¢ MamereHvem N 1) CipaHuua 48
CrI1(Ce00 npasur) om 27.02.2017 N 16.13330.2017 lNMpumeHsiemcs ¢ 28.08.2017. SameHsiem CI116.13330.2011

A€ @y Gy - KO3 (PPMLMEHTbI YCTONYMBOCTM NpK CxXaTum ¢ n3rnbom, onpegensemblie no tabnuue .3 (npunoxenve O);

Cyr €y " KoahbpuLmeHThl, NprHuMmaemble no Tabnuue E.1 (npunoxenne E);

Bys By - ko3 bhuLmeHThl, onpegensemMslie no opmynam:

i i
5, =1-01NR: [(4R,) W 8, =1-0,1NE /(AR,) (122)

npun 3TOM pN crniegyet npuHuMaTb CO 3HaKoOM ;

W NpuHUMaemble pasHbiMK 1,0 Npu 7 <1 U 1} =1 COOTBETCTBEHHO.
Mpy n3rmbe B NIIOCKOCTU HaUOOMbLUEN KECTKOCTH ( 7, = Iy M, =0) BmecTo ¢, CNEeAyeT NPUHMMATL o, .

(M3meHeHHasa pegakums, Mam. N 1).

9.3 PacyeT Ha yCTOMUYMBOCTb 3J5IEMEHTOB CKBO3HOIO Ce4YeHus
9.3.1 lNpu NpoBepke Ha YCTOWYMBOCTb BHELLEHTPEHHO CXaTbIX (CXaTo-M3rnbaemMblx) CTEPXKHEN CKBO3HOMO CEYEHUs C
COEAUHUTENbHBLIMM MMaHKaMU UMW peLlEeTKaMM CreayeT BbIMOMHATL Kak pacyeT CTEPXKHS B LIEIOM, Tak M OTAENbHbIX
BETBEW.

9.3.2 lMpn pac4yete CTEPXKHSA B LEMOM OTHOCUTENBHO CBOOOAHOM ocu (y-y) no cdopmyne (109), korga nnaHKM u
PeLleTkM PacnofiokeHbl B MOCKOCTSAX, MapansienbHblX MI0CKOCTN AEUCTBUS MOMEHTa, KOI(MMLUMEHT , criegyer

onpedensaTs no Tabnuue 1.4 B 3aBNCMMOCTM OT YCIIOBHOW NPUBEOEHHON FMBKOCTU Ty (Ag - No TaGnuue 8) n

OTHOCUTESIbHOIO 3KCLLIEHTPUCUTETA M, onpegensdemMoro no cbopmyne

m=adall (123)

raoe ;= jf ¢ pf - AKCUEHTPUCUTET, NpU BbIHUCITIEHNN KOTOPOro 3Ha4eHUA MuN cnenyet npuHAMaThb Mo 9.2.3;
@ - PaccCTtoAaHne oT rMaBHON OCU CEYEHMs, I'Iepl'IeH.D,I/IKyJ'IFlpHOIZ K NSIOCKOCTU OENCTBUS MOMEHTa, OO OCK Hanbonee
CXXaTon BETBU, HO HE MeHee PaCCTOAHNA OO0 OCU CTEHKMN BETBU;

/= MOMEHT nHepuunmn ce4eHnsa CKBO3HOIo CTep>XXHA OTHOCUTESTbHO CBOGOAHOIZ ocwu.

Mpn 3HaYeHUsIX s >20 pacyeT Ha yCTOMYMBOCTb CTEPXKHS B LLEIOM He Tpebyercs; B 3TOM criydae pacyer cnegyer
BbIMOSHSATL KaK NS U3rnbaemblix 311EMEHTOB.

9.3.3 lNpun pacyere OTAEMNbHbIX BETBEW CKBO3HbLIX CTEMKHEN C pelueTkamm no dopmyrne (7) npogonbHyl cuny B
KaXkOOW BETBU Credyer Oonpedente C yY4eroM AOMOSHUTENbHOTO YCUNua #,, OT MOMeHTa. 3HayeHue 3TOro ycunuvis

crnegyeT BblYMCNATL Mo hopmynam:

Nyg = M, /b~ NPy n3rmbe CTEpPXHsI B MIIOCKOCTW, NEPrnEHOUKYNSIPHOM K ocu Y-y, Ans cedeHun TurnoB 1 n 3 (cm.
Tabnuuy 8);
Nyg =05M, /b - TOXe, Ans ceyenun Tuna 2 (cMm. Tabnuyy 8);

M,

¢ = L1634, 15 - NPU n3rnbe CTepXHS B NIOCKOCTK, NEprneHANKYNAPHOW K OCK X-X, AN ceveHui Tuna 3 (Tabnuua 8);

N

g = 050, 1B, - TOXe, ANs cedeHuit Tuna 2 (cm. Tabnuuy 8),

A€ b, by, by, - PACCTOSHUS MEXAY OCAMM BeTBen (cm. Tabnumuy 8).
Mpu n3rbe CTEPXHA CKBO3HOMO cedeHus Tuna 2 (cm. Tabnuuy 8) B ABYX NIOCKOCTSX ycwunue i, , crnepyer
onpegensaTb no dopmMyne
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Nopg =05(M, ity + M, /8] - (124)
9.3.4 lMpn pacuere OTAEMNbHbIX BETBEN CKBO3HbIX CTEMKHEN C nnaHkamu B dropmyne (109) cneagyer yumTbiBaTh
AONONHUTENbHOE ycunue #,; OT MOMEHTa M v mecTHbIA n3rMb BeTBel OT (paKTUYECKOW UMM YCIOBHOW MonepedHoun

cunbl (kak B nosicax 6e3packocHOn hepmbl).

9.3.5 PacueT Ha yCTOMYMBOCTb BHELIEHTPEHHO CXaTbiX (CXaTo-U3rmbaemMblx) TPeXrpaHHbIX CKBO3HbIX CTEPXKHEN C
peLUeTKaMn 1 NOCTOSIHHBLIM MO AfMHE PaBHOCTOPOHHUM CEMEHWNEM CIEAYET BbINOMHATL COrnacHo TpeboBaHMsaM pasaena
16.

9.3.6 Pacuyer Ha yCTOMYMBOCTb CKBO3HbIX CTEPXHEN W3 [BYyX CMOWHOCTEHYATbIX BETBEW, CUMMETPUYHBIX
OTHOCUTENBHO OCK X-X (PUCYHOK 12), C peLleTkamm B ABYX NapannenbHbIX NIIOCKOCTAX, NOABEPXKEHHBIX CXaTUO N N3rnby
B 006emnx rnaBHbIX NNIOCKOCTAX, CreayeT BbINOHATL:

ONS CTEPXKHS B LEMOM - B MMOCKOCTW, MapanmnenbHOM MioCKOCTAM PeLUEeToK, cormfacHo TpeboeaHuam 9.3.2,
npyHuvas ¢, =0;

ONSA OTAeNbHbIX BETBEN - KaK BHELEHTPEHHO cCXaTblX anemeHToB Mo dopmynam (109) u (111); npu atom
NPOOONbLHYI0 CUITY B KaXKOOW BETBU CrEeAdyeT ornpefensATb ¢ Y4eTOM JOMOSTHUTENBHOrO YCUnmns ot MOMeHTa M, (9.3.3),
a MOMEHT jf, pacnpenenstb Mexay BETBAMU KaK A, = Mz, (CM. PUCYHOK 12); ecnu MOMEHT Jf, AeiCcTByeT B
NIOCKOCTU OOHOW M3 BETBEW, TO CriedyeT CcuMTaTb ero NMofHOCTbK MepedarollmMMcs Ha 3Ty BeTBb. [pu pacyere no

dopmyrne (109) rmbkocTb OTAENbHOM BETBU cCrieqyeT onpedensatb ¢ yderom TpebosBaHunm 10.3.10, a npu pacyere no
dopmyrne (111) - 10 MakcMManbHOMY PacCTOSHUIO MEXAY Y3namu peLleTku.

PucyHok 12 - CxeMa CKBO3HOIO CeYeHUs1 CTEPXKHA M3 ABYX CMSIOWHOCTEHYATbIX BETBEN
9.3.7 Pac4yer coeavHWTENbHbIX MMAHOK MWNW PELIETOK CKBO3HbIX BHELEHTPEHHO CXaTblX (CXaTo-u3rnbaembix)
CTEPXXHEN creayeT BbIMOMHATbL CornacHo 7.2.8 n 7.2.9 Ha nonepedHyto cuny, paBHyto O snibliemy r3 OBYyX 3HAYEHWI:
hakTu4eckon nornepedHon cune Q, onpedeneHHoON Npu pacyeTe CTEPXKHS Kak anemeHTa Ge3packocHOW dhepMbl, Mnu
YCITOBHOM MnornepevyHon cune o BbIYMCIISIEMON cornacHo TpeboBaHuam 7.2.7.

B cnyvyae, korga daktMyeckasi ronepedHasl cuna Gorblue YCINOBHOW, Credyer COeOMHSTb BETBU CKBO3HbIX
BHELIEHTPEHHO CXaTbIX 3NIEMEHTOB peLLeTKaMU.

9.4 NpoBepkKa yCTOMYNBOCTU CTEHOK U MNOSICOB
9.4.1 Pac4yeTHble pa3mepbl MPOBEPSEMbIX HA YCTOMYMBOCTL CTEHOK U MOSICHBLIX JIMCTOB (NOMOK) Creayer npuHMMaTthb
cornacHo 7.3.1 n 7.3.7.

9.4.2 YCTOMMMBOCTb CTEHOK BHELEHTPEHHO CXaTbIX (CXKaTo-M3rMbaemMbiX) 3NEMEHTOB crnegyer  cuuTatbh
0becne4eHHON, ecnu yCrnoBHas rMbKoCTb CTEHKN 7, = (kg I2,) R, [ E HE NpeBbiLIaeT 3Ha4YeHUn nNpeaenbLHOM YCITOBHOM

rmokocTn Ly 0 ONIPEAENSEMBIX MO POPMYNaM Tabnuubl 22.

Tabnuuya 22
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Tvn Cxema ceyeHus n YcnoBud NnpUMeHeHuA I'Ipe,qeanaﬂ yCrnoBHad MOKOCTb CTEHKU ;Lu
ceve- 3KCLIEHTpUCUTET dopmyn
HWA
1 y 1= m, =10; %, <2 Topy = Moy = 13+0,1572 (125)
% - “1 i
] LY
T O™
1]
yo
Ans [ByTaBpa | % =2 Ty = Mot =12+ 0358, =31 (126)
Py =y
2 » ey = I = Iuw2 =
— c (127)
Ve
x x =142 s 207 +24a
1 2 . :
- =os JGI(2—OL+«.IIOL 2 pap?y
3 » T2a=2 o = 0,750 0,52 +1,8c¢ (128)
) _‘]__@f_ ;
y
4 yi Tbyihy =25 R = (04 +0,078,)014 0,252 by iy (129)
o =X
08=z%, =4
y
5 Ve yLﬁI my 21 o = 2, AR,V AN =55 (130)
X X —|l—x
y y

UC «TexskcnepT: 6 nokoneHve» VHpaHeT
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O603HaqeHus, MpuHamMbie 8 mabnuue 22:

Ix - yCIoBHasd rMbKoCTb CTEpPXKXHA B NMITOCKOCTU [EeNCTBUA MOMEHTA;

¢, - KO3(PULMEHT, onpeaensiembli no Tabnuue 17 B 3aBUCUMOCTH OT ¢,

a=(c; - o) o (3pecb 5 - HauBonbluee CXUMAlOLlee HanpshkeHe y PaCYETHOW rpaHuLibl CTEHKW,
NpYHUMaemoe CO 3HaKoM "Nic" 1 BblYMCNeHHOe 6e3 yyeTa KOIPPULNEHTOB o, , e, W @, o, - COOTBETCTBYIOLIEE
HanpsXkeHne y NpPOTMBOMONIOKHOW PaCYETHON TrPaHWLbl CTEHKM); (=015, T/c, (30€Cb t=(/(t,k,) - CpeaHee
KacaTefibHoe HanpshkeHne B pacCMaTpYBAEMOM CEHEHMM; AN1A KOPOBHaTOro CeMeHUs t=(0i(2:,k, ), by - LIMPVMHA MOMKNA

TaBpa).
MprmeyaHus

1 [Ana ceyeHun Tuna 1 npu 3Ha4eHnsAxX 0<;z, <1 unn 10 <, =20 3Ha4YeHna™ crnegyeT onpeaensrts JIMHEMHON
WHTeprnonsumen Mexay 3HauyeHusMu ., BbIYUCTIEHHbIMW cornacHo 7.3.2 (i, =0) unn 8.5.1 (s, =20) 1 no copmyne
(125) unu (126) cooTBETCTBEHHO.

2 [Ona cedenua Tmna 2 npu 4 <=0,5 3HauyeHne Ry, CNEAyeT onpeaensTb [ABaxX[bl; COMacHo 732 n c
ucnone3oBaHnem dopmyn (125), (126); npu 0,5<g<1 - nNUHEAHOW WHTepnonauMen Mexagy 3Ha4YeHUAMMU Ty

Bbl4MCNEHHbIMU NpU =0,5 1 =1.

3 Ansa ceveHns tuna 4 npu 3 < 0,8 wnn 3 >4 B cdopmyne (129) cnepyer npunumate 3, =0,8 unu 3 =4,
COOTBETCTBEHHO.

4 [1ns cedeHnn Tuna 5 npu 3Ha4veHusix 0< iy <1 3Ha4yeHud L, CHEAYET onpenensTb TNMHEHON NHTepnonsunen

MeXay 3Ha4eHusIMU ., BbIMUCTIEHHbIMK COrnacHo 7.3.2 (m}, =0), n no dopmyne (130).

* TekcT OOKyMeHTa COOTBETCTBYET OopurnHany. - rlpI/IMe‘-IaHI/Ie n3rotoBuTens 6asbl OaHHbIX.

9.4.3 Tlpn BLINONHEHUN YCNOBUS 0.8 < N /(p, AR,Y,) =1 NPEAENbHYI0 YCMOBHYIO MMBKOCTL T, . BBIMMCMEHHYIO MO

dopmynam (125) n (126), ysenuumsaloT nyTem onpegenexHms ee no opmyne

(131)

A = At + 50 — ﬁﬂwl)[l_WJ ’

rae kg W &, - 3HaueHna ., BbluMcrieHHble no dopmynam (125), (126) n (127).
Mpw BBINONHEHUN YCNOBUS Ni(p, AR,Y,) <0,3 3Ha4eHMe j  cneayeT NpuHUMAaTh PaBHBIM T, ..

9.4.4 Ykpennatb nonepedHbIMM pedpamm XeCTKOCTU CTEHKN BHELIEHTPEHHO CXaTbIX (CXXaTo-U3rmbaemMblx) 311EMEHTOB
CNIOLLHOro ceyeHus (KONOHH, CTOEK, Orop M T.M.) Npu Ty = 2,3 cnegyeTt B COOTBETCTBUM C TpeboBaHusmm 7.3.3.

9.4.5 MMpn YKPENNEHUN CTEHKUM BHELIEHTPEHHO CXaToro (CxKaTo-u3rnbaemoro) anemMeHTa npodoribHbIM pebpom
KECTKOCTW (C MOMEHTOM WHEPUMM | = s qff'gu)’ PaCMoNOXeHHbIM NocepeanHe CTEeHKW, Haubonee HarpyXeHHyr 4acTb

CTEHK/ MeXOy MOosSICOM M OCblo pebpa cregyeT paccMaTpyBaTb Kak CaMOCTOATENbHYH MMacTUHKY M NPOBEPSATb MO
dopmynam Tabnmubl 22. [pn 3TOM pacyeT U NpoeKTUpoBaHWe pebpa u anemeHTa B LEIOM CregyeT BbIMNOSHATbL C
y4yeTom TpeboBaHuin 7.3.4.

9.4.6 B cnyyasix, korga paktuyeckoe 3Ha4yeHue yCrioBHOWM rMOKOCTU CTEHKN T MpeBbILaeT npegensHoe 3HayeHne
W
Ty, BPIMMCNIEHHOE ANst cedeHnit Tuna 1 no coopmynam Tabnuubl 22, a Ansi Ce4EHNIA TUMOB 2 1 3 C YYETOM NpyUMeYaHus

2 tabnuubl 22 (Npy ~ <0,5), NpoBepKy ycToM4MBOCTU CTEPXHA No dopmynam (109), (115) n (116), a Tarke Npu 5 <0,5
no coopmyse (111), cneayert BbINOMHATL C YYETOM PACYETHOW YMEHbLIEHHON Nnowaamn 4, B COOTBETCTBUM C 7.3.6.
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9.4.7 YCTOMYMBOCTb MOSICOB (MOMOK) BHELIEHTPEHHO CXaTblX (CXaTo-u3rmbaemblx) CTEpXKHENW C MOKOCTbIO

08=R, (I})Ea, cnegyer cuyutatb obecnedeHHon, ecnn ycrnoBHas rMbKOCTb cBeca nosca (Monku) Ry =(by (t5) JR (B
WM MNOSACHOrO  nucTa ifl = (b

,r1/E7) HE Mpesbiluaer 3HaYeHUn npeaenbHONM YCMOBHOM  MBKOCTM iﬂf (iﬂf,l),
onpegensieMblx o opmynam Tabnumupl 23.

(M3meHeHHas pepakums, Mam. N 1).

Tabnuua 23

Tun Cxema ceyeHuns 1 aKCLeHTpucuTeT Ycnosusi | MpegenbHasa ycnoBHasa rmbkocTb cBeca nosica iuf unm
cede- npume- MosiCHoro nucTa 3, ., npu MMOKOCTU CTEPXKHS

HUS HEHMS .l

dhopmyn 08=h,(A,) =4
1 0<m, =5 Ty = Ty — 0010154078, ), (132)
2 Top 1 = Mo — 0,053+ 131, ), (133)
3 y - Ty =036 +0,10%,, (134)
X =
»
4 N B Ty =0,36+0,10%, (139)
x—_e:l-x X
Y y
Obo3HaueHue, npuHsamoe 8 mabnuye 23:
L~ TPenenbHoe 3HaueHve YCIOBHOW TMOKOCTM CBeca Mnosica WU MOSICHOr0 JiMCTa LEHTParbHO-CXaToro
3MeMeHTa, onpeaensieMoe cornacHo TpedoBaHusam 7.3.8 n 7.3.9.
MprmevaHns
1 Tpn 5 <, =20 3HaYeHMs ivf (Iﬂf ,) Cnenyer onpeaensTe NIMHEHON MHTEPNONAUMEN MeXIy 3Ha4eHNAMU ivf (
ivf . ), BbIYUCTIEHHBIMM MO hopMynam HacTosLen Tabnumubl, n cornacHo 8.5.18 n 8.5.19 (npu m=20) cooTBETCTBEHHO.
2 Mpw rMbKOCTM CTEPXKHSA Ix(i})<0,8 unu Ix@}) >4 cnepgyet npyHuMaTh 0,8 1 4 COOTBETCTBEHHO.

9.4.8 [1na nonok (CTeHoK) ¢ oTrmbammn (CM. PUCYHOK 5), 3Ha4YeHus npedenbHON YCIOBHOM rMOKOCTU iﬂf (iﬂfl),
onpegensieMble no copMynam Tabnuubl 23, cnegyeT yMHOXaTb Ha koaddumumeHT 1,5.

Pa3mepbl oTrnba crnegyet onpeaenaTb cornacHo 7.3.10.

9.4.9 lMpn Ha3HaYEHNN CEYEHWIA BHELIEHTPEHHO CXaTbIX U CXaTo-U3rmbaemMbix 351IEMEHTOB MO NPenenbHOM rMoKocTU
(pasgen 10.4) 3Ha4yeHus nNpenenbHbIX YCIOBHBIX TMOKOCTEN CTEHKU Ly OMPEAEnsiemMbIX Mo opmynam Tabnuubl 22, a

TaKke MoOsACOB ivf (Iﬂfl), onpegensieMbix Mo dopmMynam Tabnuubl 23 u cornacHo 9.4.8, cnegyer yBenuuuBaTb
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YMHOXeHVEM Ha koadpcpmmeHT [ ARy I N (30€chb tp,, - MeHbluee U3 3HaYEeHWUH g, , &y Py » UICTIONB3OBAHHOE MPK
npoBepKe YCTOMYMBOCTM 31eMeHTa), HO He Goree yem B 1,25 pasa.

10 PacyeTHble ANWUHbI U NpeAeribHble TMOKOCTU 35IeMEHTOB CTaNbHbIX KOHCTPYKLUM

10.1 PacueTHble ANWHBLI 3NNIEMEHTOB MNITOCKUX hepM n cBA3en
10.1.1 PacueTHble OANWHbLI CXKaTbIX 3NIEMEHTOB MIIOCKUX bepM U CBSA3EM B UX NITOCKOCTU I W V3 MNOCKOCTW /.,

(pucyHok 13, a), 6), B), ), 3@ UCKMTOYEHMEM 3NEMEHTOB, ykasaHHbIX B 10.1.2 n 10.1.3, cnegyer npyHumaThb no Tabnuue
24,

a) ! . < r L
; — -
) -~ - —
N N\ =g
6) L a) |

T D

a) - TpeyronbHas co CToikamu; 6) - packocHasi; B) - TpeyrofibHasi Co LLMPEHrensMy; T) - NonypackocHas TpeyronbHas; o)
- NnepekpecTHas

PucyHok 13 - CxeMbl 4ns onpeaeneHns pac4eTHbIX ATMH CXaTbIX 3f1eMeHToB (0003HavYeHms npuBeaeHsbl B Tabnvue 24)
peLieTok epm

10.1.2 PacuerHble ANWHbI I VI, Bepxdero nosca depmbl (HEPaA3PE3HOro CTEPXKHS) MOCTOAHHOrO CeYeHUst C
PasNYHLIMA CXXMMAKOLLMMA UMM PacTSArMBaloLWMMM YCUIMSIMM Ha y4dacTkax (YMCIo Y4acTKOB PaBHOM OJIMHbI ¢ =2) B
NpPeanorioXXeHNN LApHUPHOIO ConpshXeHust (PUCYHOK 14, a) aneMeHTOB PELLETKU U CBA3EN, criedyeTr onpegensTb Mo
dopmynam:

B NNOCKOCTN nosica hepMbl

Ly = (0.17c + 0,830 = 0,81 » (136)

roe ¢ - OTHOWeHMe ycunuda, cocegHero ¢ MakCumMalibHbIM, K MakCUMaribHOMy yCWUIMMKO B NaHeNnAx q)eprI; npn 3TomMm
lzaz-0,55;

N3 NNOCKOCTU nosica hepMbl

L1 = (0.75+025[pi( —D]* ) j 2050, (137)

rAe B - OTHOLLUEHWE CYMMbl YCUIWIA Ha BCEX y4acTKax (paccmaTtpusaemMon AnnHbI MeXay TOYKaMy 3aKpenmeHus nosica us
MMOCKOCTH), KPOME MaKCMMarbHOro, K MakCUMarbHOMY YCUIMUIO; MPU 3TOM (k — 1= f=-0,5 . [1py BbldmMcnieHnn napametpa
i B dopmyne (137) pacTarvsaroLue yCunmsi B CTEPKHAX HEOBXOAMMO MPUHUMATL CO 3HAKOM "MUHYC".
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Tabnuua 24
HanpaeneHue npogoneHoro n3rnba anemeHTa epmbl PacuyeTHble gnuHbI lyg Vg
nosico OMOPHbIX NpoYnXx
pPackoCoB U 3N1EMEHTOB
OMOPHbIX CTOEK peLleTku
1 B nnockocTun pepmbl I -
a) 4nsa depm, KpoMe ykasaHHbIX B nosvuum 1, 6 0,8;
! !
6) Ans depM 13 OQUHOYHBIX YrONKoB 1 dhepM C MPUKpPENIEHNEM 0,9;
3N1EMEHTOB pELLETKM K MosicaM BMPUTbLIK { {
2 B HanpaBneHuu, nepnexHankynapHOM K NioCcKOCTU oepmbl
(n3 nnockocTn dhepmbl) e
a) Anst epM, Kpome yKasaHHbIX B Mo3uuum 2, 6 b b b
6) Ans depM C NpUKpenIeHMeM 3IEMEHTOB PELLIETKMN K Nosicam i i 0,9
BMNPUTbLIK
3 B ntobom HanpaBneHum lp =l ANA depM M3 OOMHOYHbIX 0,85; ) 0,85;
YrOKOB MPW O4MHAKOBbIX PACCTOAHMAX MEXAY TOYKaMM
3aKpensieHns 31EMEHTOB B NMIIOCKOCTU 1 M3 MIIOCKOCTU dhepMbl

Ob6o3HaueHus1, npuHamble 8 mabnuue 24 (cm. pucyHok 13):

; - rfeoMeTpuyecKasa aJimHa anemMeHTa (paCCTOﬂHMe Mexay UeHTpamu GnwxanLmnx y3n0|3) B NNOCKOCTU hepMbl;

fl- pacCcToAaHMne Mexay yanamuy, 3akpenneHHbiIMM OT CMelleHUnA U3 MnioCKOCTU q)eprI (I'IOFlcaMVI (bepM,

crneumanbHbIMU CBA3SMU, XECTKUMM MAUTaMW NOKPbITUA, NPUKPENIIEHHbIMA K MOACY CBapHbIMK LLBaMU MNn Gontamu, u
T.M.).

PacueTHble  AnWHbI /, W [, BETBU CKBO3HOW KOMOHHBI MOCTOSHHOO CEe4eHUsi (Hepa3pesHoro CTepxHs) C

PasnUYHBLIMA CXUMAIOLLMMM YCUINMSIMUA Ha yYacTkax (YMCNO Y4aCTKOB PaBHOW ANUHBI i = 2) C rPaHNYHLIMU YCIOBUSIMM,
KOra OAWH KOHEL, CTEPXKHSI (HWXKHWIA) XKECTKO 3aKpenreH, a APYrol - LWApHUPHO OMepT B MIOCKOCTU PELLUETKU Mpu
LLUAPHUPHOM KpEenieHn K HeMy 3M1eMEHTOB peLueTku (pucyHok 14, 6), cnegyeT onpeaensTb no opMynam:

B MNMJ1IOCKOCTU BETBU

Iy = 036405907 = 0,611 (138)*

roe ¢ - OTHOLUeHWe ycunua, cocegHero ¢ MakCumalribHbiM, K MakCMMalribHOMY yCUITMKO B MeCTe 3aferiku, npu 3ToM 1
> az0;

* dopMyna cooTBETCTBYET OpuriHany. - MNpumedaHue narotoBuTens 6asbl AaHHbIX.

13 MNMNOCKOCTN BETBU
;
I 1 = (0,64 +0,54f El =051 (139)
roe ﬁ - OTHOLUeHne CyMMblI yCVIJ'II/IVI Ha BCeX y4dacTkaX, KpoMe MaKCuMalribHOro, K MakcumMmalrnibHOMYy YyCUIiniO B MecTe

3a4enku; Npu aToM (k. — 11z pz=0.
B obowux crnyyasix ; - AnvHa y4actka (CM. pucyHkn 13 u 14); ;- paccTosiHue Mexay TouKamu CBS3el 13 NnockocTu
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CTEPXHS (CM. PUCYHOK 14), 1 pacyeT Ha yCTOMYMBOCTb CeayeT BbIMOMNHATbL HA MakCUMaribHOe ycunue.

a) 6)

CEBA3E

1
!
*’T N;= Nisax
F:-- ——
——l

A/
o]
f—

1-1 -

a.n.ghepmbl !/Mu_ ™
_—

éN/FNm;
7

e.n.chepmel l,

a) - nosica cpepmbl; 6) - BETBU KOJNOHHbI

PucyHok 14 - CxeMbl 4N onpegeneHnst pacyeTHoOW ANUHbI 3f1EMEHTOB
10.1.3 Pac4yerHble AnuHbI Ly (koraa OHM He 3aBUCHAT OT COOTHOLUEHUS YCWUMWI) 3MEMEHTOB MEpPEeKPEeCTHON
PELLETKN, CKPENMEHHbIX Mexay cobol (cm. pucyHok 13, a), crnegyer npuHMmaTtb no Tabnvue 25. Onpegensitb
pacyeTHble OfMHbI NepecekarLmxcsa ceasen (cM. Bug 1-1 pucyHka 14, a) cnegyer B COOTBETCTBUM C MpaBuiiamy no
NPOEKTUPOBAHNIO CTaNbHbIX KOHCTPYKLWNA.

Tabnuua 25
KoHCTpyKUUS y3na nepecevyeHns 3nemMeHTOB peLleTku Pac4yeTHas anvHa lyr1 VI MIIOCKOCTN depmbl (cBA3K) Npm
NoAdEPKUBAIOLLIEM STIEMEHTE
pacTAHYTOM HepaboTatoLem cXXaToMm
Ob6a anemeHTa He NpepbiBalOTCS ] 0,74 ;
1

MopaepxuBaoLLmiA 3NEMEHT NPepbIBAETCS U

nepekpbIBaeTCA PacoHKOM:

paccMaTprBaeMbIi SNTEMEHT He MpepbiBaeTCs 0,75 ; 1,4

1

paccMaTpuBaeMblli ANIEMEHT NpepbIBaeTca n 0,7 i - -
nepekpbiBaeTCcst daCoHKON

Ob6o3HajveHus, MpuHsambsie 8 mabnuye 25 (cm. pucyHok 13, 0):

J - paccTosiHWe OT ueHTpa y3na depMbl (CBA3M) A0 TOUKM NepeceyeHns 3eMeHTOB;

i NnonHaa reomMeTpuyeckada AlnHa arfieMeHTa.

10.1.4 Paguycbl WHEpUWWN | CEYEHUIA 3NEMEHTOB W3 OOWHOYHLIX YFOMNKOB Mpy OonpefeneHun rmbkocTu crnepyer
NpyHUMATb:
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npu pacyeTHon AnuHe anemeHta He meHee 0,85; (rme ; - paccTosiHMe Mexay LeHTpamu Gnukanimx ysnos) -
MUHUMANBHBIMK (i =i, );

B OCTarbHbIX Cly4yasiX - OTHOCUTENIbHO OCM Yroska, nepneHauKynsipHON My napannenbHOM NnockocT depMbl (

i=i, WN j:j}l ), B 3aBMCUMOCTU OT HanpasJieHnA NpoaoribHOro n3rnba.

10.2 Pac4yeTHble ANMHbI 3/1IEMEHTOB MPOCTPAHCTBEHHbLIX pelleT4yaTbIX KOHCTPYKUUNA, B TOM

yucrie CTPYKTYpPHbIX
10.2.1 PacyeTHble AONWHbI l,; 9NEMEHTOB CTPYKTYPHbIX KOHCTPYKLMIA crnegyer npuHumatb no Tabnuue 26 (; -

reoMeTpudeckasi AnvHa arfieMeHTa - pacCTosiHUE MEXOY LleHTPaMM y3MOB CTPYKTYPHbIX KOHCTPYKLWNA).

Tabnuua 26

OnEeMEHTbI CTPYKTYPHBIX KOHCTPYKLUIA PacueTHast onvHa
leg

1 Kpome yka3aHHbIX B No3mumsax 2 n 3
!

2 HepaspesHble (He npepbiBaloLMecs B y3nax) nodca, a Takke 3N1eMeHTbl MOSCOB M PELLETOK, 0,85;
NPUKPENNSEMbIX B Yy3Max CBapkoW BMPUTbIK K LIAPOBbIM WKW  LUINHOPUYECKUM  Y3NOBbIM
3MeMeHTam

3 VI3 0AMHOYHBIX YTOMNKOB, NPUKPENSIieMbIX B Y3nax 04HON NOSKOW:

a) CBapHbIMM LIBaMK MUNn 6ontamu (He MeHee [BYX), PacrnoONOXEHHbIMM BOOMNb 3rIEMEHTa, Mpu

i -

no 90

!
cB. 90 oo 120 0,90,
cB. 120 go 150 (Tonbko ANS 3NIEMEHTOB PELLETKN) 0,75;
cB. 150 go 200 (TonbKo ANS 3NIEMEHTOB PELLIETKN) 0,70;

6) ogHvm 6onToMm Npw | 1, -

no 90 !

cB. 90 oo 120 0,95;
cB. 120 go 150 (TonbKo ANS 3NIEMEHTOB PELLETKN) 0,85;
cB. 150 oo 200 (TonbKo ANs 3NIEMEHTOB PeELLETKN) 0,80;

10.2.2 Pagunycbl MHEPUMN CEHMEHWUIA | SNIEMEHTOB CTPYKTYPHbLIX KOHCTPYKLMIA Npu onpedeneHnm rmbkoctu crnepyer
NpUHUMaThb:

ONs CXKaTo-U3rMbaeMbix SNIEMEHTOB - OTHOCUTENbHO OCW, MEpPNeHAMKYISAPHOA K WK napannefibHoM MITOCKOCTU
uarnba (; =:, wu i=i, ); B OCTasibHbIX CIly4asX - MUHUMANbHBIMA (i =3, ).
10.2.3 PacuyerHble AnuHbI Iy V paouycChl nHepLmn CEYEHU | CXaTbIX, PacTAHYTbIX U HEHArpyXeHHbIX 3/1EMEHTOB

NPOCTPAHCTBEHHBLIX KOHCTPYKUMIA (PUCYHOK 15) 13 OOMHOYHLIX YrONKOB NpWU OnpeneneHnM rmokocTy cnegyer npuHUMaThb
no Tabnuuam 27, 28 n 29.

10.2.4 [Onsa onpegeneHns pacyeTHbIX OfIMH PackoCcoB MO PUCYHKY 15, B, npu npukpennieHun mx 6e3 ¢acoHOK K
pacrnopke M Mosicy CBapHbIMU LWIBaMX MNKn GonTamu (He MeHee AOBYX), PacnofOXEHHbIMU BAOMb packoca, 3HaveHue
KO3hpULMEHTa pPaCYETHOW ANWHbI ; Credyer npuHMMatb no Tabnvue 29 npu 3Hadenwm n "o 2". B cny4vae

MPVKPENIIEHUs X KOHLOB OAHWUM GONTOM 3HayeHue |, credyer npuHuMath no Tabnuue 29 ansa npukpenneHus "OnHum
Bontom 6e3 hacoHkn", a NPy BbIMUCNIEHUM 3HAYEHUSA Iy MO Tabnuue 27 BMecTo u; cnedyet npuHumMate 0,5(1+ ;).
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10.2.5 Pac4yeTHble ANWHbI le W paonychbl nHepLmm i anemeHTOB M3 TPy6 UM NapHbIX YronkoB criedyer npuHUMaThb
cornacHo 10.1.1-10.1.3.

B}

w0

a), 6), B) - C COBMELLEHHbIMV B CMEXHBIX FPaHsX y3namu; r), Ai) - C HECOBMELLEHHBIMM B CMEXHbIX FPaHsaX y3namu; €) - ¢
4aCTUYHO COBMELLEHHBIMU B CMEXHbIX IpaHsX y3namm

PucyHok 15 - CxeMbl MPOCTPaAHCTBEHHbIX peLleTYaTbIX KOHCTPYKLUUIA

Tabnuuya 27
OnemeHTbl NPOCTPaHCTBEHHbIX CxaTble U HeHarpy>XeHHble 3M1eMEHTbI PacTaHyTble anemeHTbl
KOHCTPYKLUWiA
i I i
. o
Mosca:
no pucyHky 15, a), 6), B) Iy i I fruin
no pucyHky 15, ), o) 0,73:, _ 0,73:, _
Tyuin Tnin
no pucyHky 15, e) 0,64;, - 0,64;, I
Packocb:
no pucyHky 15, a), a) Heil e ; Lata) Enin ()
nin
no pucyHky 15, 6), B), 1), e) Hals intin .
& I
Pacnopku:
no pucyHky 15, 6), e) 0,80, _ - -
Tnin
Mo puUcyHky 15, B) 0,73, rin
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Ob6o3HayeHus1, rMpuHsambsie 8 mabnuye 27 (pucyHok 15):

l;, - YCNOBHas AnvHa, NpuHumaemas no tabnuue 28;
1z~ KO3OOUUMEHT pacyeTHOMN ANUHbI packoca, NpUHUMaeMbIi no Tabnuue 29.

MpumeyaHus
1 Packocbl Mo pucyHKky 15, a), A) B TOUKax nepecedeHns AoMmKHbl ObiTb CKpenneHsl Mexay COOoMN.

2 3HaueHue J,, AN Pacropok no pucyHky 15, B) MPMBEAEHO AMs PABHOMOMOYHBIX YTOKOB.

3 B ckobkax npmeeneHbl 3Ha4eHns ;qf n i,D,J'Iﬂ PacKoCoOB M3 MITOCKOCTU rpaHn KOHCTPYKUWW.

Tabnuua 28
KoHCTpyKUMS y3na nepeceveHns aIeEMEHTOB PELLETKN YcnoBHas AnvHa packoca j;, Npu NoAAepKMBaKoLLEM
anemMeHTe
pacTsHyTOM HepaboTaroLem cxaTom
Oba cTepXHsi He MpepbIBalOTCS 1 1,31, 0,814
MopaepkmBatoLLMil SNEMEHT NpepbIBaeTCsl U NepeKpbiBaeTCs
aCoHKOW; paccMaTprBaEMbI NIEMEHT HE MpepbiBaeTCS:
B KOHCTPYKLMSIX MO PUCYHKY 15, a) 1,34, 1,64, La
B KOHCTPYKUMSX NO pUCYHKy 15, O) (1,75-0,15n), (1,9-0,1n);;, ;
dl
Y3en nepeceyeHns 3rIEMEHTOB 3aKPENeH OT CMELLEHNS K3
NAOCKOCTW rpaHun (guadparmMon v T.n.) la la la
Obo3HaueHue, rnpuHsamoe 8 mabuue 28 (pucyHok 15):
H= fm,mfd f(fd,nﬁn;m) ’
A€ I, vin YV 14 iy - HAMMEHBLUVIE MOMEHTbI VHEPLIMM CEYEHIs MOsICa 1 packoca COOTBETCTBEHHO.
Mpumeyanme - Mpu n<1 n N>3 B cbopmynax Tabnuubl cnegyeT NnpuHuMaTtb N =1 1 N =3 COOTBETCTBEHHO.
Tabnuua 29
MpukpenneHne packoca K nosicam 3HayeHue n 3HayeHue |u; Npu 745 ., PABHOM
Jo 60 cB. 60 oo 160 cB. 160
CapHbiMy WwiBamu1, 6bontamm (He MeHee o 2 1,14 0,54+363-m,f_.3 0,765
OBYX), pacnonoXeHHbIMM BAOMb packoca
Csbiwe 6 1,04 0,54+28,8; . /1 0,740
OpHym 6ontom 6e3 hacoHkn Mpn nobbIx 1,12 0=64+28'8?m I3 0,820
3HaYEeHUsX
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O603HaqeHus1, MpuHamMbie 8 mabnuue 29:
n - no Tabnuue 28;

;- AnvHa, NpyHYMaemas paBHOW: [, - AN PackocoB Mo pucyHky 15, 6), B), T), e); i;, no Tabnuue 28 - ans
packocoB Mo pucyHky 15, a), o).

MpumeyaHus

1 3HaveHve |, NpU 2=, <6 crneayeT onpeaenaTh JIMHENHON MHTEPNONALVeN.

2 lNpw npvKpenneHnM OQHOro KOHLA packoca k nosicy 6e3 dhacoHOK CBapkown v 6ontamu, a BTOPOro KoHUa - Yepes
pacoHKy, KO3(HMPULIVEHT PACYETHON ANNHBLI packoca CreayeT npuHUMaTh paBHbIM 0,5(1+ 1;); Npy nNpukpensieHn o6omx

KOHLIOB packocoB Yepes hacoHkm - ., =1,0.

10.3 PacyeTHble ANVHBLI KOJNTIOHH (CTOEK)
10.3.1 PacyeTtHble AnuHbI I, KOMNOHH (CTOEK) NOCTOAHHOIO CeYEHNs UK OTAENbHbIX YHaCTKOB CTYNEHYATbIX KONMOHH

cregyeTt onpenenatb no dopmyne

Iy =Hd (140)

roe ; - ANMHA KOMOHHbI, OTAENbHOro yyacTka ee Uiy BbicoTa 3Taxa;
L~ KO9hUUMEHT pacyETHON ASTHBbI.

10.3.2 TMpn onpegeneHnm Ko3(PPULMEHTOB pacYETHON AfMHbI KOMOHH (CTOEK) 3HaYeHWs NPOAOSibHbIX CUI B
3NeMeHTax CUCTeMbl criefyeT npuHUMaTb AMsi TOro COYETaHWs Harpys3oK, O5s KOTOPOro BbIMOSHSETCA MpoBepka
YCTOMYMBOCTM KOJOHH (CTOEK) cornacHo pasgenam 7 un 9.

3HayeHVs1 KO3(ULMEHTOB PacCYETHOM AfWHbI L ASfS KOMOHH MOCTOSIHHOTO CEYEeHUsi U OTAENbHbIX Y4YacTKOB
CTYNeH4YaTbIX KOMOHH MpU NIOObIX COYETAHUSX Harpy3oK MPUHUMAIOTCS Kak ONs KOMNMOHH MOCTOSIHHOTO CEeYeHust U
OTAENbHBIX Y4YacTKOB CTYMeHYaTblX KOMOHH B PacCYMTbiBAEMON KOHCTPYKLUMW MPU COYETAHUM Harpysok, Aatowem
HaunGonbLUne 3HaYeHVs! NPOAOIbHbIX CUI.

Mpn 3TOM HeobxoauMo pasnuyatb HECBOGOAHLIE (PacKpenseHHbIE) pambl, ¥ KOTOPbIX y3Ibl KPEMneHus purenei K
KOMOHHaM He UMELDT CBOGOAbI NepeMeLLEHNs] B HANpaBreHnu, NepneramKynspHOM K OCU KONMOHHbI B MIOCKOCTU pambl, U
cBoGOAHbIE (HEPACKPENEeHHbIE) paMbl, Y KOTOPLIX Takne nepeMeLLeHnst BO3MOXHbI (CM. pUCYHOK 1).

10.3.3 KoadbpuumeHTbl pacyeTHOM ANWHbI [ KOMOHH (CTOEK) MOCTOAHHOIO CEeYeHust Creayer onpenensitb B

3aBUCKMMOCTM OT YCITOBUI 3aKPENneHusi UX KOHUOB M Buaa Harpy3ku. [1ns onpeseneHHbIX CXeM 3akpensieHWsl KOHLOB U
BMOA Harpy3ku 3HadeHus (. npueedeHsl B Tabnvue 30.

Tabnuuya 30

Cxema
3akper-
neHus
KOMOHHb!
(cTomnkm) n
BV, Harpy3ku
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| 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

KoadhdpmumeHTbl pacyeTHOM AONHblI KOMOHH (CTOEK) MOCTOSIHHOTO CeYEeHUs C YMNpPYyrMM 3akpenreHVeM KOHLIOB
crnepgyet onpeaensTb no opmynam, NpMBeaeHHbIM B CBOAE NPaBUIT MO NPOEKTUPOBAHMIO CTarbHbIX KOHCTPYKLWA.

10.3.4 KoadbpuumMeHTbl pacyeTHOM OfWHbI p; * KOMOHH MOCTOSIHHOTO CEeYeHMst B MITOCKOCTU CBOBOAHBLIX Mnn
HecBOOOAHbLIX paM MpPY OOVHAKOBOM Harpy>XeHWW Y3roB, PacrnorfiOXeHHbIX B OOHOM YPOBHe, CneayeT onpegensatb no
dopmynam Tabnumubl 31. B cBOGOAHBIX paMax Mpu KeCTKOM KpenneHun ocHoBaHun konoHu (0,03 = » =50) 1 wapHUpHOM
KpenneHuu purenen K BepXHUM KoHLLaM KOoHH B doopmynax (142) v (143) cnegyeT npuHumats n=0.

* TekcT OOKyMeHTa COOTBETCTBYET opuUrnHany. - I'Ipwmeanme n3rotoBuTens 6asbl AaHHbIX.

Tabnuya 31
Cxema pambl MapameTpbl KoadhdmumeHT pac4eTHON ANWHbI
p n
CBobogHble pambl
p=0
1, n=2 f14 28 (141
el
I
k(?ﬂl +.’22) .
k+1
k=2
+0,56
N 1 p=o 12 B (142)
I N — B ro1a
I
I Ll
?Jr_f_ ! B
N I N N
I I L
- IL e l] vl
() 4]
k+1
k=2
BepxHui aTax
kg +29) N Mpu 5 =0,2
k+1 % i (p+0,68) 5 +0,22 - (143)
JOEER (P + 0,90k +0,08) +0,1x
CpenHun atax npu n>0,2
kpy +p3)
1 Kl +2y)
k+1
HvoxH1n aTax
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2k(py +pa) (p+069,/n+028 .
—l s . - ; 144
R N b | Harm) S lmerosion
IN N IN N IN-«"
I. I.r.l' Ir.‘.
I Ll I I L =
I I |1 |~

YacTHble cnyyam

p=0 010,03 100,2 =215 n+0,22
’ M
Cs.0,2 =20 n+0,28
’ M
0,03= » =50 _ (p+063)

® M T t00) 101

-3 !. o I L
n I [ _:l
Ny W ) W
p=00 010,03 00 0,2 n+022
=121
»+008
Cs.0,2 »+028
I_L:
M
HecBobogHble pambl
BepxHuii aTax
1+046(p +2)+ 0,18
: i 051+ 92 - =\I A6 +2)+018pn (445
1 14093 p+x)4+071pn
N [N [N
I, [ JP 14

I In| In

CpepnHui aTax
0,5(.’21 + ?22 :l
0,50z +27)

HwxHUIA aTax
0,5(?21 + M7 :l
(P +27)

YacmHele criydau
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[

L4

p=0 1+ 0,46m
.S‘E |_j_= [
140,93

—

[

L4

p=o 1+0.392
o h=
7 24154

—

Obo3Ha4yeHus, npuHsmele 8 mabnuuye 31:
I4, I,g Wiy, Iy - MOMEHTbI VHEPLWM CEYEHUst purerier, MpUMbIKAlOLLMX COOTBETCTBEHHO K BEPXHEMY W HIDKHEMY KOHLY

NpoBepsieMOl KOIOHHBbI;
I,, 1, - COOTBETCTBEHHO MOMEHT UHEPLIN CEYEHIS M ANIHA MPOBEPAEMON KOMOHHbI;
1+ Iy &5 - MPONETLI PaMbI;

K - 4ncno nNponeTos;

_ f.sljc . _ I.SQEC . f:l"rc . _ I:'2'3-3
y Ba = -

b
=
iy
b
Y
o
[2%]
o
gl
R
—
b2

Mpumeyanue - [ina kpaHew KONoHHbI CBOOOAHOM MHOTOMPONETHOW paMbl KO3(AMLIMEHT L creayeT onpenendTb Npu 3Ha4YeHUsXx p
M N KaK Ans KONOHH OAHOMPOSIETHOM pambl.

10.3.5 lpn oTHOWeEHW #7; 5= (rde H - nonHas BbicOTa CBOOOAHOW MHOrMO3TaXHOW pambl, B - wupuHa pambl)

JormkHa BbITb NpoBepeHa obLLasi yCTOWYMBOCTb paMbl B LLENOM Kak COCTABHOMO CTEPXKHS, 3aLLEMIEHHOrO B OCHOBaHUN U
cB0OBOOHOrO BBEPXY .

10.3.6 Tpy HepaBHOMEPHOM HarpyXeHMM BEPXHUX Y3NOB KOFIOHH B CBOOOOHOM OOHOSTaXHOW pame U Hanuyium
KECTKOrO AMCKa MOKPbITUA WUNKU NPOSONbHBLIX CBHA3EN MO BEPXYy BCEX KOMOHH KOIMULMEHT pacyHETHOM AOSUHbI Lbgs

Hamboree Harpy>eHHON KOMOHHbI B MIOCKOCTM paMbl crieqyeT onpefensts no gopmyre

[ 2 1y 146
R =W [-2=—L=07, ( )
d chfz'

roe | - KoauUMeHT pacyeTHON AMHbI NPOBEPSEMON KOMOHHbI, BbIMMCIEHHBIN Mo dopmynam (141) n (142);
I,, I, - MOMEHT MHepuuM cedeHus u ycunve B Hauboree HarpyxXeHHOW KOMOHHE paccmaTpuBaemMoil pambl,

COOTBETCTBEHHO;

>N, ¥4 - CyMMa pPacHETHbIX yCI/IﬂMI7I M MOMEHTOB MHepuun CE4YEHUIN BCEX KOJTOHH paccmanMBaemon pamMbl “

YeTbIpex CoCefHux pam (Mo ABe C Kaxaol CTOPOHbI) COOTBETCTBEHHO; BCE YCWUNUS crieQyeT onpenensiTb npy TOM ke
COYETaHMN Harpy30K, KOTOPOe BbI3bIBAET yCUINME }f, B NPOBEPAEMON KOMOHHE.

10.3.7 KoachdumumeHTbl pacyeTHOM ANWHbI [L OTAENbHbBIX YYacTKOB CTYMEeHYaTbiX KOMOHH B MMOCKOCTU pambl
criegyer onpefensitb COrnacHoO MpUIoXeHWto WM unu Ha OCHOBE pacYeTHOM CXeMbl, Y4uTbIBalOLWLEn dakTndeckne
YCI0BUS 3aKpenSIeHnst KOHLLOB KOMOHH ¢ yyeTtom 10.3.1 1 10.3.2.

I'Ipm onpeaeneHnn KOSde)MLI,VIeHTOB pacquHoﬁ ONWHBbIL | Anda  CTyneH4yaTtbliX KOJIOHH paM OA4HO3TaXHbIX
Npon3BoACTBEHHbIX 30aHnn He YUUTbIBAETCA BIIUAHUE CTEeneHW 3arpyxeHuda Un XXeCTKOCTU CcocedHWMX KOJIOHH; And

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM16.13330.2017 "CrarnbHble KOHCTpYKUMK. AkTyarmanpoeaHHas pegakumst CHul [1-23-81*" (c Monpaskon, ¢ MamereHvem N 1) CipaHuua 63
CrI1(Ce00 npasur) om 27.02.2017 N 16.13330.2017 lNMpumeHsiemcs ¢ 28.08.2017. SameHsiem CI116.13330.2011

MHOIOMPOSIETHLIX pam (C YMCIIOM MPOSETOB ABa W Ooree) npu HanmuMyuM KEeCTKOro AMCKa MOKPbITUS WK NPOAOSbHbIX
CBsi3eil, CBA3bIBAIOLLVX MOBEPXY BCE KOINMOHHbLI 1 06ECneHnBatoLLIMX NPOCTPAHCTBEHHYO paGoTy COOPYXKEHUS!, pacyeTHbIe
ONVHbI KOMOHH CrieayeT onpeaensiTb kak Ansi CTOeK, HeMOoABWKHO 3aKpernsieHHbIX Ha YPOBHE pureren.

10.3.8 KoadbpmumeHTbl pacyeTHOM AfVHbI L., OMpedeneHHble Afs KOMOHH CBODOAHBLIX OAHO3TaXHbIX (Npu
OTCYTCTBMM KECTKOTO ANCKA MOKPbLITUSI) N MHOFO3TaXHbIX paM, criefyer yMeHbllaTb YMHOXEHUEM Ha KO3ULMEHT I,
onpegensemMbiv no opmyne

y=1-afl— (@i 5° T (147)

A€ o =065-098+0258%
o=/ T+m =5

30ecb 0003Ha4Y€EHO:
B=1-M /M 202, m=MAINF,);
7 - YCINOBHas MMOKOCTb KOMOHHbI, BbIYMCTIEHHas ¢ y4eTom TpebosaHnin 7.3.2 n 7.3.3.

PacuetHble 3HaueHuss npoponbHoi cunbl N 1 usrnbarowiero MomeHta M B paccuuTbiBaeMon CBOOOAHON pame
cnegyeTt onpegenatb cornacHo 9.2.3.

3HadeHne um3rnbaroLlero MomeHTa Ml cnenyer onpenendatb Ond Toro Xe CoYeraHnA Harpy3ok B TOM XXe cedeHun
KOJOHHbI, rae ,EI,eVICTByeT MOMEHT M, paccmartpuBasa pamy B JaHHOM pacHeTHOM Clly4ae Kak H608060,D,Hy}0.

10.3.9 PacuerHble ONWHBI KOMOHH B HampasfieHWM BOONb 34aHuWs (M3 MIIOCKOCTM pambl) crefyer npuHUMaThb
PaBHbIMU PACCTOSHUAM MEXOY 3aKpenieHHbIMM OT CMELLEHMST M3 MIOCKOCTM paMbl ToYkamu (Ornopamu  KOFOHH,
noaKpaHoBbIX 6aNoK 1 NoACTPONUIbHBLIX hEPM, Y3rnamMu KPenmneHns CBA3EN U purenen 1 T.M.) unm onpeaensiTb Ha OCHoOBeE
pac4eTHOM CXeMbl, yUUTLIBAOLLEN DAaKTUYECKME YCITOBUS 3aKPEMNSTEHNS KOHLIOB KOJTOHH.

10.3.10 Pac4yeTHyto OnMHY BETBEW MIIOCKUX OMNOp TPaHCMNOPTEPHbLIX ranepen crieqyeT NpUHUMaTh PaBHON:

B MPOAOINbEHOM HanpaBIieHWM rarnepem - BbICOTE Onopbl (0T HM3a 6asbl 40 OCU HpKHEro nosica chepmbl unu Gankm),
YMHOXEHHOW Ha KoahpMUMEHT L, onpedensiemMblii kak Of1si CTOEK NMOCTOSIHHOMO CEYEHWUs! B 3aBWCMMOCTM OT YCIOBWiA
3aKPENEeHNst UX KOHLOB;

B MoMepe4HOM HanpaBneHun (B NMOCKOCTU OMopbl) - pACCTOSHWUIO MEXOY LieHTpaMu y3noB; Npu 3TOM AOmKHaA ObITb
npoBepeHa obLLiast yCTONYMBOCTbL OMNOPbI B LIENOM Kak COCTABHOMO CTEPXKHS, 3aLlEeMIEHHOro B OCHOBaHUM U CBOGOOHOMO
BBEpPXY.

10.3.11 OnpegeneHue pacyeTHbIX ANWH KOMOHH (CTOEK), B T.4. CXXaTbiX 31IEMEHTOB NPOCTPAHCTBEHHBIX peLleTyaTbIx
KOHCTPYKLMIA, C MCMOMNb30BaHNEM CEPTUMULIMPOBAHHBLIX MPOrPaMMHBIX BbIYMCIIUTENbHBIX KOMMIEKCOB BbINOMHSAETCS B
NpeanonoXeHUn yNpyroin paboTbl cTanv no HeedopMUPOBaHHON CXeme.

10.4 MNpepenbHbIe TMOKOCTU 3NIEMEHTOB
10.4.1 TnMbkocTW aNeMeHTOoB A=l /i HE [OMKHbI NpeBbillaTb NpeaenbHbIX 3Ha4YeHUn }, , NPYBEAEHHbIX B Tabnuue

32 ons cxaTbIX 9NeMeHTOB U B Tadbnuue 33 - ons pacTsaHyTbIX.

10.4.2 [na 9nemMeHTOB KOHCTPYKLMW, KOTOPblE COrfacHO MpUroXeHmo B oTHocATca K rpynne 4 B 34aHusaX U
coopyxeHusax Bcex krnaccoB no NOCT 27751, 3HadeHue npegenbHon rmbkocTy nosbiwaetcs Ha 10%.

Tabnuua 32
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OneMeHTbl KOHCTPYKLMIA MpepenbHasa rmbkocTb
CXaTbIX 311IEMEHTOB
?l“i'.d
1 lMosica, onopHble packockl 1 CTONKK, NepedaroLlne OnopHble peakLmu:
a) Nnockux cpepm, CTPYKTYPHbIX KOHCTPYKLUUA M NPOCTPAHCTBEHHBLIX KOHCTPYKUMIA 13 TpyO mnu 180-60
napHbIX YrofkoB BbICOTOM 40 50 m
6) NpPOCTPaHCTBEHHbIX KOHCTPYKUUA W3 OOMHOYHbIX YrOfikOB, @ Takke MNPOCTPaHCTBEHHbIX 120

KOHCTPYKUUIA 13 TpyO M NapHbIX YrofikoB BbICOTOM CB. 50 M
2 OnemeHTbl, KpoMe yKa3aHHbIX B No3unumsax 1 n 7:

a) nnocknx ¢epm, CBapHbIX MPOCTPAHCTBEHHbBIX M CTPYKTYPHBIX KOHCTPYKUMA M3 OAMHOYHbIX 210-60
YrOrKOB, MPOCTPAHCTBEHHbIX M CTPYKTYPHbIX KOHCTPYKLUUIA U3 TpyO 1 NapHbIX Yrornkos

0) NMPOCTPaHCTBEHHbIX W CTPYKTYPHBLIX KOHCTPYKUMA M3 OOMHOYHbIX YTrONKOB C OOMTOBBIMM 220-40 ¢
coeavHeEHNAMU

3 BepxHue nosica pepMm, He 3akpensieHHbIe B NPOLLEeCCe MOHTaxka (MpedenbHy rmbkocTb nocne 220
3aBepLUEHNsI MOHTaXa criegyeT NpuHMMaTh no no3vumm 1)

4 OCHOBHbIE KOFOHHbI 180-60 o
5 BTopocTeneHHble KOMOHHbI (CTOVKM haxBepka, boHapen 1 T.M.), SNeMEHTbl PELLETKM KOMOHH, 210-60 ¢
3NeMEeHTbI BEePTUKaNbHbIX CBA3EN MeXAY KOMOHHaMM (Huxe 6anok KpaHoBbIX Ny Tewn)

6 OnemeHTbl CBs3el, KpOME YyKa3aHHbIX B MNO3vUMM 5, a Takke CTepXHW, crnyxawuve Ans 200

YMEHbLLUEHNS PaCYETHOM AJIMHBbI CXAaTbIX CTEPXHEN, WU OPYrMe HEHarpy>XeHHble 3MeMEHTHI,
KpoMe yKasaHHbIX B MO3uLmn 7
7 CxaTble W HeHarpy>XeHHble 3feMeHTbl MPOCTPAHCTBEHHbIX KOHCTPYKUWUA TaBpoBOro W 150
KPECTOBOIO CEYEHU, NOOBEPKEHHbIE BO3AEWCTBMIO BETPOBLIX Harpy3oK, Mpu MpoBepKe
rMOKOCTW B BEPTMKANBHOM NIIOCKOCTU

Obo3HaueHue, rnpuHsamoe 8 mabnuye 32:

N o
o=———- KOI(PDUUUNEHT, MNpuHUMaeMbln He MeHee 0,5 (B COOTBETCTBYIOLUMX Cly4yasx BMECTO ¢ cnegyer

RAR,Y,

npuHAMaTL ¢, ).

Tabnuuya 33
OneMeHTbl KOHCTPYKLWiA MpeaenbHas MBKOCTb PacTAHYThIX 3NEMEHTOB 4, MpK
BO30EMCTBUM Ha KOHCTPYKLMIO Harpy30K
AVHAMUYECKMX, cTaTuyecknx | OT KpaHoB (CM.

NPUNOXEHHbIX npum.4) un

HernocpeacTBEHHO K XenesHo-

KOHCTPYKUUK OOPOXHbIX

COCTaBOB
1 lNMosica 1 onopHble packockl NNOCKMX drepM (BKoYas 250 400 250

TOPMO3HbIE hePMbI) N CTPYKTYPHBIX KOHCTPYKLNIA
2 OnemeHTbl hepM 1 CTPYKTYPHbBIX KOHCTPYKLMIA, KpOMe 350 400 300
yKa3aHHbIX B no3vuum 1
3 HwkHre nosica 6anok n depm KpaHOBbIX My TEN - - 150
4 OnemeHTbl BEPTUKASbHbLIX CBS3EN MEXOY KONTOHHAMU (HVxe 300 300 200
6anok KpaHoBbIX MyTen)
5 lNpo4ne anemeHTbl CBA3EN 400 400 300
6 lNosica 1 onopHble pacKkochl CTOEK N TpaBepc, TArKM TpaBepc 250 - -
Orop MNVHWIA aneKTponepeaaYm, OTKpPbITbIX
pacnpegennTenbHbIX YCTPOUCTB N KOHTaKTHLIX CEeTen
TpaHcnopTa
7 DnemMeHTbl Onop NUHWIA AneKkTponepeaayn, OTKPbITbIX 350 - -
pacnpenenuteribHbIX yCTPONCTB M KOHTaKTHbLIX CETEN
TpaHcnopTa, KpoOMe YkasaHHbIX B NO3vumax 6 n 8
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8 3nemeHTbl NPOCTPaHCTBEHHbLIX KOHCTPYKLMI TaBpOBOro U - -
KPecTOBOro ceyveHuri (a B Tarax TpaBepc onop JIMHUiA 150
anekrTponepeaayn n U3 OAMHOYHbLIX YIOSKOB), NOABEPXKEHHBIX
BO34ENCTBUIO BETPOBbIX HAarpy30K, Npu NpoBepke rmMbkocTu B
BEpTUKaNbHOM MIOCKOCTU

MprmevaHns

1 B KOHCTPYKUUSIX, HE NOABEPraloLLUXCH AMHAMUYECKUM BO3AENCTBUSIM, TMOKOCTb PacTAHYThIX 3/IEMEHTOB criedyer
NpPOBEPATb TOMbKO B BEPTMKANbHBLIX MMOCKOCTSIX.

2 [ina anemeHTOB CBA3en (no3vums 5), y KOTOpbIX Nporvb nog AencTBMEM COOCTBEHHOrO Beca He MpPEBLILIAET ;
/150, npy BO3OENCTBUM Ha KOHCTPYKLIMIO CTATMYECKMX Harpy3oK npuHumatot 3, =500.

3 TubKOCTb pacTAHYTbIX ANIEMEHTOB, MOABEPTHYTbIX NPEABAPUTENBHOMY HaMpPsPKEHMIO (TSKW C Tanpenamu), He
OorpaHuM4YMBaEeTCS.

4 3HayeHus npegenbHbIX MMOKOCTEN credyeT NpUHMMaTb Mpu KpaHax rpynn pexumoB pabotel 7K (B uexax
mMeTannyprudeckux npomssocts) u 8K B cootsetrcTaum ¢ CI120.13330.

5 [Ina HWKHUX nosicoB 6anok 1 grepm KpaHOBbIX NyTe Npu kpaHax rpynn pexvmos pabotel 1K-6K npuHumMaloT 4,
=200.

6 K pguHamuyeckmm Harpyskam, MPUIOXKEHHBIM HEMOCPEACTBEHHO K KOHCTPYKUMKW, OTHOCATCS  Harpysku,
NpUHMMaeMble B pacyeTax Ha yCTanocTb Unn ¢ y4eTom koaduumeHToB auHammyHocTn no CI120.13330.

11 PacyeT NUCTOBbIX KOHCTPYKLUIA
11.1 PacyeT Ha NPO4YHOCTb
11.1.1 PacyeT Ha NPOYHOCTb JIUCTOBbIX KOHCTPYKUMA (0OOMOYEK BpalleHusl), Haxoasdwmuxcsa B GEe3MOMEHTHOM
HanpsiKeHHOM COCTOSIHUW, CNeayeT BbINoMHATL No dopMyrie

1 2 7, 22
R, .JGI—GIGJ,+G},+31:J€ll =1, (148)

e ¢, U o,

¥, = KO3(PMUMEHT yCroBUi paboTbl KOHCTPYKUMIA, Ha3HaYaeMbli B COOTBETCTBMM C TpeboBaHuamm Cl143.13330.

- HOpMarlibHbl€ HanpsaXXeHnd no AByM B3aMHO nepneHgukynapHbIM HarnpaBlieHUAM;

I'Ip|/| 3TOM abComMtoTHblE 3HAYeHUs1 TNaBHbIX HanmeeHvuZ OOIMKHbI ObiTb He ©Oonee 3HaYeHWN PaCHETHbIX
COI'IpOTVIBJ'IeHVIVI, YMHOXEHHbIX Ha Ve -

11.1.2 HanpspkeHnss B GE3MOMEHTHBLIX TOHKOCTEHHbIX 000MnoYkax BpalleHus (PUCYHOK 16), HaxogsLmxcsi nog
[OaBrEHNEM XUOKOCTU, rasa U Cbinyyero Matepuana, crnegyet onpenensatb no opmynam:

a "
2aricosf ’

o) (149)

oo=(pli—cpinim, (150)

roe o) n Gy T COO0TBETCTBEHHO MepuanoHaribHoOe U KoJibLieBOE Hanps>XeHU4,;

F - npoekunsi Ha ocb Z-Z 06OMNOYKM MOMHOIO PACHETHOrO AaBMEeHUs, 4ENCTBYIOLLErO Ha YacTb OBOMOYKM .z (CM.
pUCYHOK 16);

rv g - pagmyc uyron, nokasaHHble Ha pUCyHke 16;
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t - TonwmHa obonoYKY;
P - pacyeTHOe AaBreHne Ha NoBEPXHOCTb 0BONOYKM;

LR paanycCbl KOBU3HbI B MMaBHbIX HanpaBJlieHNAX Cpe.D,I/IHHOI7I NOBEPXHOCTHU 06oMnoyKM.

z|

PucyHok 16 - Cxema 060no4ku BpaLleHust
11.1.3 HanpsbkeHuss B 3aMKHYTbIX GE3MOMEHTHbLIX TOHKOCTEHHbIX OOOMOYKax BpalLeHWs, HaxOAsLWMXCA nog
BHYTPEHHVM paBHOMEpPHBLIM AaBreHneM, criegyeTt onpeaensTe no opmynam:

AN LUMNUHAPUYECKUX oBonovek

oy = pri(26); ©y=prit; (151)
Ansa caepuyeckmx obonoyek
oy =0y = pri(26); (152)
Angd KOHN4YeCcKux obornouyek
oj=—2—; oy=2L (153)

a= ’
2icosp fcosf

roe p - pacyeTHOE BHyTPEHHee AaBreHne Ha equHNLY MOBEPXHOCTH 0DOMOYKM;
I - pagnyc CpeguHHON MOBEPXHOCTU 0BONOYKM (PUCYHOK 17);

[~ yron mexay obpasytoLen KoHyca 1 ero ocblo Z-Z (CM. pUCyHok 17).
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PucyHok 17 - Cxema KOHMYeCKOn 060NoYKkn BpaLleHns
11.1.4 Tlpn npoBepke NPOYHOCTU OBOMOYEK B MeCTax U3MEHEHUs MX dhopMbl UMW TOMLLUMHBI, @ TakkKe M3MEHEeHWs
Harpy3ku crnefyeT yunTbiBaTb MECTHbBIE HaNPsHKEHWS (kpaeBon addekT).

11.1.5 HanpspkeHna un ycunua B obornodvkax nobon KoHurypaumm cnegyer BbINOMAHATL B COOTBETCTBUM C
TpebosaHusmn 11.1.2-11.1.4, a Tarke C NCNONb30BaHMEM CEPTUCULMPOBAHHBIX NPOrpaMMHbIX KOMIMIIEKCOB MpW pacyeTax
Mo NPOCTPAHCTBEHHOW pacYETHOM CxXeMe.

11.2 PacyeT Ha yCTOM4YMBOCTb
11.2.1 PacyeT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYroBbIX LIUMMHAPUYECKMX 0O0N0YEK BpaLLeHNs, paBHOMEPHO CXaTbiX
napannensHo obpasyroLum, crnegyeT BeINOMHATL Mo dopmyne

] <1

Der1¥e

, (154)

rAe o, - pacyeTHoe HanpshkeHne B 0GONOYKE;
G,y 1~ KPUTUYECKOE HaMpshKeHWe, paBHOE MEHbLUEMY W3 3HaYeHUi WR, WW g ir (3mecb r - paguyc cpeavHHON
MOBEPXHOCTM 0BOMOoYKK; t - TonwmMHa 060NoYKM) NPU ;s < 300; NpK ;5 - 300 o, | =cBisr.

3HaueHns koachpumumeHtoB y npm O . ., = 300 cnegyeT onpegenate no gopmyne
W=097-(0,00025+ 0,958, 1 E)r/t . (135)

3HayeHns koadhduLmneHTa ¢ cnegyeTt onpeaensTb no Tabnuue 34.

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

B cny4yae BHeLEHTPEHHOro cxaTus napannenbHo 06pasyroLmMM UM YMcToro marmba B AvameTparibHOM NioCKOCTH
Mpu KacaTerlbHbIX HAaMpskeHUsiX B MECTe HauGOMbLIEro MOMEHTA, He MPEBbILIAIOWIMX 3HAYEHUS (o7 g/ 32,

HanpsbkeHne ,, ; AOMKHO BbiTb yBenuueHo B (1,1-0,1 5t/ 5) pasa, rae o) - HanMeHbLUee HanpsbkeHne (pacTsrmsatoLL e
HanpsHKEHWs CUUTaTb OTpULLATENbHBIMU).

11.2.2 B Tpybax, paccUMTbIBaeMbIX KaK CXaTble WUNU BHELLEHTPEHHO CXaTble CTEPXXHU MpU YCHOBHOM MMOKOCTU
L= , JOJMKHO ObITb BbIMNOSIHEHO YCIOBMKE
A=1L Rny Aa y

rit<m [BIR, . (156)

Takne TpyObl cregyer paccyuTbiBaTb Ha YCTOMYMBOCTH B COOTBETCTBMM C TpeboBaHusimm pas3genos 7 u 9
HE3aBMCUMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK. PacyeTr Ha yCTOMYMBOCTb CTEHOK GECLUOBHbIX UMW 3N1EKTPOCBAPHbIX
Tpyb He TpebyeTcs, ecnu 3HadeHus f/t He NpeBbILWAT NOMOBMHBI 3HAYEHWI, onpeaensiemMbix No dopmyre (156).

11.2.3 UunuHgpuyeckass naHenb, oneptas no AByM obpasylowum M OBYM OyraMm HanpaBnsloLlien, paBHOMEPHO
cxarasi BAonb obpasyrowmx, npu 2 f(r =20 (roe b - WwuprHa naHenu, n3MepeHHas No Ayre HanpaBnsoLLEN) AoMmKHa

ObITb paccuyMTaHa Ha YCTOWYMBOCTb Kak MacTuHKa no ¢oopMyam:

npn pac4yeTHOM Hanps>XXeHUn = O’BR.JJ

blE2194Eic (187)
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Nnpn pac4eTHOM HalrpaXXeHn == R}I

b/t =37 [1+500R, B - (158)

Mpwn 0BR, <C <R, Haunborbluee oTHolweHue b/t cnegyeT onpenensTb NUHENHON MHTEePNnonsunen.

Ecnn 32/ ¢y»20, TO NaHerb Cnepyer paccuyuTbiBaTb Ha YCTOMYMBOCTL Kak OBOMOYKY COMMAacHo TpeGoBaHMsM
11.2.1.

11.2.4 Pac4yer Ha yCTOMYMBOCTb 3aMKHYTOW KpPYroBOWM UMWIMHAPUYECKON OOOMOYKM BpalLEeHUsi, NMpu AeNACTBUM
BHELLIHETO PABHOMEPHOIO AaBIIEHMS P, HOPMaribHOro K BOKOBOW MOBEPXHOCTW, CEAYET BbINOMHATL MO dhopmyne

O3 /(O a¥ ) Z1, (159)

roe Oy =prit - pac4yeTHOe KoJibLieBOE Harnps>XeHne B oborouke;
T2 KpUTUYECKOE HanpshkeHue, onpeaensemoe no opmynam:

npu s <ifr=<10
Gy = 0558 (D) (2t )25 (160)
NPV jr =20
Gop = 01TE (1% (161)
MPW 10 <] /7«20 HANPSXKEHME o, , CNeayeT onpeaensTs NNHENHOW MHTepMnonsumen.
3pech ; - AnvHa LUNUMHOPUYECcKo 0BOOoYKN.

Ta xe obonouka, HO yKpenneHHas KosbLeBbiMM pebpamu, PacronOXeHHbIMU C LUAroM s = (5~ MEXIYy OCSMM,
JOMmkHa ObITb paccuMTaHa Ha ycTonumBocTb no doopmynam (159)-(161) ¢ nogcTaHOBKOW B HUX 3HAYEHWS S BMECTO ; .

B atom cnyyae gomxHO GbiTb YOOBMETBOPEHO YCMOBME YCTOMYMBOCTW pebpa B CBOEW MMOCKOCTM Kak CXaToro
CTEpPXHs1 cornmacHo TpeboBaHusim 7.1.3 npu N=prs n pacyeTHON ANWHE CTEPXHS l,y =18 NPN 9TOM B CeveHve peGpa

criegyet BKOYaTb y4YacTkM OBOMOYKM LUMPUHOW 65: [E E, C KaXaoi CTOPOHI OT ocy pebpa, a ycrnoBHasi rmbkocTb

CTEPXHA T =X R‘y { B He OJOJPKHa npeBblllaTtb 6,5.

Mpn OQHOCTOPOHHEM pebpe >KEeCTKOCTU €ro MOMEHT WHepUUM cnegyer BbIMUCIATL OTHOCUTENBLHO  OCH,
coBnagaroLlen ¢ Gnimkanen NoBepPXHOCTbLIO 060OUKM.

11.2.5 Pacuyer Ha yCTOMMMBOCTb 3aMKHYTOW KPYyroBOW LMNMHOPUYECKOW OBOMOYKM BpalleHusl, MOABEpPKEHHOW
OO HOBPEMEHHOMY AENCTBUIO Harpy3ok, ykasaHHbIx B 11.2.1 n 11.2.4, cnegyeT BbINOMHATL No opmyne

(Glfgcr,l +62f6cr,2)’h?rc =1, (162)

A€ G, ; AOMKHO ObITb BblYMCIEHO cornacHo TpebosaHuam 11.2.1 v s, , - cornacHo TpebosaHuam 11.2.4.

11.2.6 PacyeT Ha yCTOMYMBOCTb KOHUYECKON OBOMOYKM BPALLEHWS C YIIIOM KOHYCHOCTU [=60°, cxaton cunoit N
BAOMb ocK (pucyHok 18), cnegyet BbINOMAHATL NO hopMy e

NiNyv,) =1, (163)

roe N, - KpuTudeckas cuna, onpeaensiemas no opmyne
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N, = 6,281G,, 17y, cos? B (164)

3pechb f - TonwmHa obonoyky;
G,y 1~ 3HAYEHWE HanpshKeHWs!, BblYMCNEHHOe cornacHo TpebosaHuam 11.2.1 ¢ 3ameHon paguyca » paguycoMm g, ,

paBHbIM
fip = (0,97 +0,17)/ cos B - (165)
11.2.7 Pacyer Ha YCTOMYMBOCTb KOHMYECKOM OOOMOYKM BpalLeHUss Mpu OEWCTBMU BHELUHEro pPaBHOMEPHOrO

AaBrieHna p, HopMarbHOro K GokoBoW NOBEPXHOCTU, cneayeT BbINOJTHATbL No q)opmyne

GQI(GC?‘,QYC)EI ’ (166)

!N
_i_l

,3' ]
|

e N
PucyHok 18 - Cxema KoHMYEeCKon 060noYKky BpalLeHUst Nog AeNCTBMEM NPOLOSIBHOIO YCUNUst cxxaTus
30€Cb oy = pr, /¢ - PACYETHOE KOMbLEBOE HaNpshkeHne B 06OIoUKe;

Gz~ KPUTMHECKOE HAMPsKEHMe, Onpeaernsiemoe no opmyre

Gy g = 0558 (ry 110) (1 1) 12 (167)

rae r, - paguyc, onpeaensiembiv no copmyne (165);
h - BbICOTa KOHUYECKON 060NOYKM (MEXAY OCHOBaHUSIMM).

11.2.8 Pacyer Ha yCTOMYMBOCTb KOHMYECKOW OBONOYKM BpalleHUsi, NMOABEP)KEHHON OOHOBPEMEHHOMY OEWCTBUIO
Harpy3ok, ykasaHHbIx B 11.2.6 n 11.2.7, cnegyeT BbINOMHATL Mo dopmyne

(Wi Ny +Gq/ Gy )iy, <1, (168)

rAe sHaveHus i, U g, CnedyeT Bbluncnatb no dopmynam (164) u (167).

11.2.9 Pac4yer Ha yCTOMYMBOCTb MOSHOW cdepuyeckon obonouvku (Mnu ee cermeHTa) npu ,;; =750 n gencTemm
BHELLHEro paBHOMEPHOro AaBfieHnst P, HOPMarnbHOro K ee NOBEPXHOCTU, cneayeT BbINoMHATL No dopmyrie

OHO Y, )51, (169)

rAe o= pri(2t) - PAaCYETHOE HaNpPsPKeHWe;
O, = 0,18¢ - KDUTUYECKOE HanpsbkeHue, NpMH1UMaemoe paBHbIM He bonee Ry

3[leCb ' - pagnyc cpeguHHOM NoBepXHOCTU cdhepbl.

12 PacyeT 351eMEeHTOB CTasIbHbIX KOHCTPYKLMW Ha YCTanocCTb
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12.1 O6Lwme nonoxeHust pacyeTa

12.1.1 Tpn NpoOEKTUPOBaHMM CTarbHbIX KOHCTPYKUMA U MX 3neMeHToB (Danku KpaHoBbIX nyTen, Ganku paboumx
NNoLWanoK, SN1EMEHTbl KOHCTPYKUMI OyHKEPHBIX M pas3rpy304HbIX 3CTakad, KOHCTPYKUuM nog ABvrateny u ap.),
HEeMNocpeaCTBEHHO BOCMPVHUMAIOLLMX MHOTOKPAaTHO [OEWCTBYHOLLME MOABWXKHbIE, BUOPALMOHHBbIE WMNKW OpYyroro Buaa
Harpy3km C KONMYECTBOM LIMKIOB Harpy>keHun 105 n Gornee, NpMBOASALLUME K SIBIEHUIO YCTANoCTKW, Crnegyer NpUMEHSTb

Takne KOHCTPYKTUBHbIE pelleHUA, KOTOPpble HEe Bbi3blBAlOT 3HAYUTENbHON KOHLUEHTpaunn Hal'lpﬂ)KeHVIIZ, N npoBepATb
pac4yeToM Ha yCTarnocCTb.

KonnuecTtBo uuknos Harpy>|<eHw7| cnenyet NpUHMMATb MO TEXHONTOrMYEeCKNUM Tpe6OBaHI/IFIM aKcnnyartauun.

Pacuyet KOHCTPYKUWIM Ha yCTanocTb Creayer Npou3BoANTb Ha OEVCTBME HArpy3oK, ycTaHaBnvBaeMblx corracHo CI1
20.13330.

Pacuer Ha ycTanocTb Takke criegyer BbIMOSNHATbL AJ11 KOHCTPYKUMIA BbICOKMX COOPYXXEHWI (Tvna mayT, GaweH u
T.M.), KOTOPbIE NOABEPraloTCs BO3AENCTBMAM PE3OHAHCHOIO BMXPEBOro Bo30yxaeHus cornacHo CI120.13330.

12.1.2 Pacyet Ha ycTanocTb criegyeT npovM3BoAnTb No hopmyne

Omax o, (170)*
LR,
rge Cyax Haubornbllee Mo aGCOJ'HOTHOMy 3Ha4YeHUI0 Hanps>XeHne B pacCHUTbIBAEMOM Ce4YEHUN IJ1IeMEeHTa,

BbIYUCIIEHHOE MO CEYEHU0 HETTO 6e3 ydeTa koadhdmumeHTa AUHAMUYHOCTY U KO3GMPULIMEHTOB o, P P
K, - pac4eTHoe conpoTuBrieHne yCcTanocTu, npuHMMaemoe no Tabnuue 35 B 3aBUCMMOCTU OT BpeMeHHOro
CONpOTUBNEHUA CTanu £, W rpynn afnemeHToB 1 coeanHeHun KOHCTPYKuMﬁ, npuBeaeHHbIX B Tabnuue K.1 (npmnomeHme

K);
ot KOAAPULIMEHT, YUMTBIBAKOLLMIA YUCIIO LMKIOB HarpyxeHui n,

npu » =3,9-106, NpMHUMaeMbI paBHbIM =0,77;
npu n<3,9-104, BblIMMCNAEMBIV NO popMynam:
ans rpynn anemeHToB 1 1 2
= 00640% 11052 - 0,5(2/10%) +1,75° (171)
ansa rpynn anemeHToB 3-8

a=0070:110%)7 = 0,640 /105 +2,2° (172)

Yo" koabchnumeHT, onpegensemMblii No Tabnvue 36 B 3aBMCMMOCTM OT HaMNpPsXKEHHOTO COCTOSIHMA M Ko3adhdmLUmneHTa

acnMmMmeTpun Haﬂpﬂ)KeHMVl P =T ! Coar (3,D,er S HanMeHblLlee no a6COI'IIOTHOMy 3Ha4YeHUI0 HanpsaxeHne B

pacCcHnTbiBa€MOM Ce4HeHUN IrieMeHTa, BblYUCITIAEMOE TaKkkKe U MNpn TOM XXe 3arpyXxeHun, Kak n - ) I'IpM Pa3HO3HA4YHbIX

max

HaNpsXKeHNsX ., . U o,,, 3HA4Y€HWe Ko3hPULMEHTa  CriedyeT NPpUMHUMaTL CO 3HAaKOM “"MUHYC".

* ®dopMyna n aKCNNuKaums K He COOTBETCTBYIOT opuriHany. - [Npumedanune narotoButens 6asbl aHHbIX.

Mpu pacyete no copmysne (170) 4OMKHO ObITh BLIMNOMHEHO YCNOBUE iR, v, =&, /7, -

Tabnuuya 35

Mpynna 3HaueHne £, Np1 HOPMATMBHOM 3HA4Y€HUN BPEMEHHOIO CONPOTUBNEHUA CTanun %, , H/mm2
3JyiIeMeHTOB
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no 420 cB. 420 go 440 cB. 440 no 520 cB. 520 oo 580 cB. 580 no 675
1 120 128 132 136 145
2 100 106 108 110 116
3 [ns Bcex Mapok ctanu 90
4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27

12.1.3 CTanbHble KOHCTPYKLUUU U UX 3NEeMEHTbl, HEMoCPeACTBEHHO BOCMPUHUMAIOLLNE Harpy3kM C KONMUYECTBOM
LMKIIOB Harpy»keHuin meHee 1035, crieqy€eT NPOEKTUPOBaThL C MPUMEHEHNEM TaKUX KOHCTPYKTUBHBIX PELLEHWIA, KOTOpble He

BbI3bIBAOT 3HAYUTENBHOWM KOHLUEHTPAUUM HaMnpshKEHUN. B apyrnx cny4daax ctalibHble KOHCTPYKUUMWM U UX 3NTEMEHTbI
crnenyet npoBepATb pacv4eToM Ha MarouuKoBYHO YCTaroCTb Mo npasuiiamM NpoeKkTnpoBaHUA.

Tabnuvua 36
HanpspkeHHoe cocTosiHre (Ana o, . ) KoadhdmumeHT acummeTpum dopmynbl 4N BblMUCTEHMS
HanpsKeHUn p koapcmumeHTa v,
PacTsxeHne -1=p=0 2,5
1L5-p
Dep=02
2,0
DB<p=l L2-p
1,0
1-p
Cxatue -1zp=l 2.0
1-p

12.2 PacuyeT 6anok KpaHOBbIX NyTen

Pacuyer Ha ycTanocTb ©anok KpaHOBbIX NMyTen cregyer BbIMOMHATbL cornacHo TpeboBaHusm 12.1.1 n 12.1.2 Ha
OEencTBMe KpaHOBbIX Harpy3ok, onpegensembix cornacHo CIl1 20.13330. lMpu atom cnegyer npuHumath «=0,77 npu
KpaHax rpynn pexumoB paboTtbl 7K (B Lexax metannypruyeckux npomsBoacTts) u 8K u =1,1 - B ocTanbHbIX Cny4asx.

Pacuetr Ha ycTanocTb BepxHeW 30HblI CTEHOK COCTaBHbIX Banok KpaHOBbIX MyTeW No4 AEMCTBUEM KPaHOBbLIX Harpy3oKk,
onpegensiembix cornacHo CI120.13330, cnenyeT BbINONHATL No dopmy e

(0.5,/0% +0.36T5, +04Gp, , +0,565) /R, <1, (173)

roe R, - pacyeTHoe COMpOTMBMEHWE YCTanocTW, MPUHUMaeMoe [Afs BCeX MapoK cTarnei, paBHbiM Ans 6anok co

CBapPHbIMU 1 (PPUKLIMOHHBIMM MOSICHBIMW COeANHEHVSIMA COOTBETCTBEHHO:
[NS CXaToli BepxHel 30HbI CTEHKU (CeveHnst B nporneTte banku)

R,=7T5 HmMmz 1 96 H/mmz;

01151 pacTAHYTON BEPXHEN 30HbI CTEHKM (OMOPHbIE CEYEHNS HEepa3pe3HbIX Banok)

R,=65 H/mMmz2 v 89 H/mmz.

3HayeHusa HanpsbkeHun B chopmyne (173) cnegyet onpeaensTts no dopmynam (67).

(M3meHeHHasa pegakums, Usm. N 1).
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13 lpoekTMpoBaHMe CTafbHbIX KOHCTPYKUMMA C Y4YeTOM npeaoTBpaLLEeHUs XPYNKOro

paspyLueHus
13.1 Mpu NPOEKTUPOBaHWN CTarnbHbIX KOHCTPYKUWIA CregyeT MCKMioYaTb BO3MOXHOCTH XPYMKOTO paspyLUeHus,
BO3HVKAIOLLLY0 BCreACcTBUE HEGNAronpuUsTHOIO BAWSIHWAS COYETaHUS CreayoLmx (akTopoB:

MOHWXEHHOW TeMrnepaTypbl, NPV KOTOPOW CTaslb B 3aBUCMMOCTUN OT €e XMMUYECKOro CocTaBa, CTPYKTYpPbl U TOMLLMHbI
npokaTa nepexoauT B XpYynKoe COCTOsIHME;

OEeNCTBUSA NOABWKHbBIX, AMHAMUYECKMX U BI/16paLLI/10HHbIX Harpy30K;

BbICOKUX MECTHbIX HanmeeHvuZ, BbI3BaHHbLIX BO3ENCTBUEM coCcpeOoTOYEeHHbIX Harpy3oK unu ,D,e(bOpMaLl.I/IIZ aetanen
coeHeHUA, a TakKe CBapOYHbIX U OCTATO4YHbIX HaI'IpFI)KeHVIVI;

PE3KMX KOHLLEHTPATOPOB HAaMpsiKEHW, OPWEHTMPOBAHHLIX MOMEPEK HanpaBNeEHUs LENCTBMS pacTArMBatoLLmMX
HanpsKeHWN.

(N3meHeHHas pepakums, N3m. N 1).
13.2 Insa npeaoTBpaLLeHnsa XPynKoro pa3pyLLeHNs KOHCTPYKLWA creayeT:
BblOMpaTh cTanb cornacHo TpeboBaHusam 5.2 1 Tabnuue B.1 (npunoxexue B).

nsberatb pacnonoXeHus1 CBapHbIX LUBOB B 30HaX AENCTBUS pacTArMBatoLLnX HanpsbkeHni, npesbiwatowmx 0,4 R}l ;

MpYHMMaTL Mepbl MO CHWKEHMIO HEGNaronpUSTHOTO BIIMSIHWS KOHLLEHTPaLMW HanpshkeHUiA U Haknena, Bbl3BaHHbIX
KOHCTPYKTUBHBIM pELLUEHVEM WM  BO3HUKAKOLIMX TMPU  PasfMYHbIX TEXHONMOTMYECKUX onepauusx (npaBka, mbka,
rMNbOTUHHAs peska, NPoaaBNBaHVe OTBEPCTUM U T.M.);

n3beraTb NepeceyeHnin CBapHbIX LLBOB;
MPYMEHSTb BbIBOAHbLIE MIAHKN U HepaspyLUaloLme MeToabl KOHTPOSS KayecTBa LWBOB - A1 CBAPHbIX COeaUHEHWI;

yunTbiBaTb, 4YTO KOHCTPYKUUMN CO CNJIOLIHOM CTEHKOM MMEKT MeHbLUe KOHLIEHTpPaTOopOB Hal'lpﬂ)KeHVIVI, 4yem
peweTyarTble,

He OOBOOUTb qI)J'IaHFOBbIe LWBbI 40 OCU CTblka HE MEHee YeM Ha 25 MM C KaxKaomn CTOPOHbI - B CTbIKaxX 3JIEMEHTOB,
nepeKkpbiBaeMbIX Haknagkamu;

NPUMEHSATb BO3MOXHO MEHbLUME TOMLLMHBI SMEMEHTOB CeYeHUsi (OCOBGEHHO NPV TUINbOTUHHON pEe3Ke KPOMOK M
npoaaBnvBaHun OTBEPCTUN);

Kpenutb )aCoHKW CBSA3el, BCMoMoraTenbHbIX U OPYMMX BTOPOCTEMEHHBIX 3NEMEHTOB K pPacTaHYTbIM 3rieMeHTam
KOHCTPYKL WA CBapKOM nnn Ha 6onTax.

(M3meHeHHasa pegakums, Mam. N 1).

13.3 lpn npumeHeHNM B CBapHbIX COEOMHEHMSIX MpokKaTa TOMWWHOM ¢ >25 MM U3 HU3KONErmpoBaHHbIX CTanen B
TaBPOBbIX 1 YITOBbLIX COEANHEHMSIX, @ TaKKe Y CBAPHbLIX LLBOB C MOMHLIM NPOMaBieHneM, OgUH U3 3NTEMEHTOB B KOTOPbIX
UCMNbITLIBAET PacTArMBalOLLME HanpPsPKEHWST MO TOSLIMHE NUCTa, M OCTanbHOrO MpokaTa TonwmMHoM Gonee 40 MM
BO3HMKAET PUCK MOSIBNEHMS CIOMCTOrO paspylueHns (gedbekta B npokate, obpasylolleroca nog AeNCTBMEM CBapku, B
BMOE CMOUCTbIX TPELLMH, napansnenbHbiX MOCKOCTU npokaTta). Takon gedhekT obHapyXMBaeTcs Mpu yrbTpasByKOBOM
KOHTpOIie KayecTBa LUBOB.

BO3HMKHOBEHME CNOMCTOrO paspyLUEHUs CYLLECTBEHHO 3aBUCUT OT (DOPMbl COEAMHEHUIA U PACMONOXEHNSA CBApPHbIX
LWBOB, OT pa3Mepa LUBa, TOMLMHbI CBapUBaeMbIX 3/IEMEHTOB, CTEMEHMW KECTKOCTU COELAMHEHMS N TEXHONOMMN CBapky, a
TaKkke OT KaTeropuMm ChOWHOCTM MpoKaTa, KOTOPYK Criegyer onpedendtb B COOTBETCTBMM C  OENCTBYOLLMMU
HOPMAaTMBHBLIMM JOKY MEHTAMM.

(M3meHeHHasa pegakums, Usm. N 1).
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13.4 CKNOHHOCTb npokarta K CJIOUCTbIM paspyLlleHndaM crnenyer onpenendatb npu UcnbiTaHnAaxXx Ha pacTdaxeHue no
3HaYEeHUNI0 OTHOCUTENTbHOIO CYXXeHUA Y. Ha o6pa3u,ax, OCb KOTOpPbIX HOpMaribHa NoBepxXHOCTK NpokKaTa.

13.5 BO3MOXXHOCTb CNOUCTOr0 pa3pyLUeHnst UCKMtovaeTcst COONoaAeHNEM YCroBUsI
sz = Wap
rae i, - CYMMapHbI oakTop pucka, %;
1, - HOPMYpyeMoe 3HadeHre dhakTopa pucka Ans NMpokaTa B COOTBETCTBUM C AE/CTBYOLLMM CTaHAaPTOM, %;
wm=15, W =25, W =35 COOTBETCTBEHHO AN IPyNn kayecTBa npokata Z15, 225, Z35. MNMpn atom npokat no 13.3
OOIMKEH YAOBNETBOPATL: A4S KOHCTPYKUMIA rpynnbl 1 (MpunoxeHve B) - TpeboBaHusim rpynnbl kavecTBa Z35; ona opyrmx

KOHCTpYKUMA rpynnbl 1 (MpunoxeHve B), a Tawke ans dnaHueBbIX COeAVHEHWNI N B Crydae, Korga yCunue HopmasbHO
NMOBEPXHOCTM NUCTA, - TpeboBaHUsM rpyninbl KadecTBa Z25; B ocTanbHbIX criydasx - Z15.

PacueTHoe 3HaueHue vy, CreayeT onpeaensits no gopmyre

Wop = Wep +Wep + Way + Weg + W5 (174)

roe Way ~ dopMa CoeHEHNSI U PaCTONIOXKEHNE CBAPHbIX LLBOB;
W " TOJIWWKMHA cBapmBaeMoro npokarta,

Yo~ KaTeT LWBa;

W™ cTeneHb XXeCTKOCTU CoeaNHEHUA;

.- BIIMSAHME TEXHOMOTMM CBapku (CyMMapHbIn (hakTop OT 4ucria MpOXOAOB, MOCMEA0BATENLHOCTU HaNOXeHus
LLIBOB ¥ Nogorpesa).

3HaveHus Wapr Wopr Wy Wogo Wy MPEACTABNEHbI B Tabnuue 37.

PacueTtHoe 3HauyeHue Wy, MOXeET BbITb YMeHbLUeHo Ha 50% B cnyyae paboTbl MaTepuarna Ha cTaTudeckoe cxartue
no TonwmHe n ygenuyeHo Ha 10% - B cnyyae AenCTBMS NO TOMNLIMHE AUHAMUYECKUX UMM BUOPALIMOHHBIX Harpy3o0K.

(M3meHeHHas pegakums, Mam. N 1).

Tabnuua 37

dopma coeiHEHNST U PacroSIOKeHNe CBapHOro LLBA, Wag

XapaKkTepuUcTHKM CBapHbIX COEAMHEHWIA dakTop pucka, %

CoeavHeHve 6e3 HanpsbkeHu B HanpaBnexHnm Z
wﬂp =-25

015, Z N

D:‘ s [F— _]; R - G
YrnoBoe coeguHeHNe C CUMMETPUYHO PacMoNOXEHHBIM LLBOM
1y =-10
0,55 &

CoeanHeHwne ¢ NPOMEXKYTOYHbIM HannaBlieHHbIM CJIT0EM
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’—L‘ ’—L ,_L‘ wzxp B
OB6bl4yHOE TaBpOBOE COEAUHEHME C YITIOBLIMU LLIBAMU
D B chp:O
TaBpoBOE COeANHEHWE C YITMOBbLIMU LUBAMM C MOJTHBIM UITM YaCTUYHBIM NPOBAPOM

1 _0 1 1 =

L | [ | ]

CoefnuMHeHme ¢ yrnoBbIMM LWBaMW, pacnosioXeHHbIMX BONU3n cBobogHOro Topua nucta
00 0 Va0
[ 1 [ ] 1
YrnoBble COeQUHEHNS C MOSTHBIM NMPOBAPOM
I::l D:I W =
TonuwwmHa nucta, S, MM, paboTatoLlero B Z HanpaBreHum, W, 025
W =1,

BennuuHa kateTta yrnoeoro uwea, gz, MM, Yo

“I g v Wy = 0,3

CTeneHb XeCTKOCTM CoeaUHEHUS, Wes

Huskas - Bo3moxHa cBoboHas ycagka ., =0
CpefnHss - 4aCTUYHO BO3MOXHbI yCaaKa LWBa 1 gedopMauns KOHCTPYKL MK Wy =+3
Bbicokasi - xecTkoe 3akpenreHne 6e3 ycagku LwBea W, = +5
TexHonorus ceapku, 1,
YUncno npoxodos OgvH w,, =0
Heckonbko W, =2
MocnenoBaTenbHOCTb HanoxeHus | [NonepeMeHHO C OfHOW 1 C OPYTo CTOPOHBLI COEOMHEHNS W, =2
LUBOB
BHavane ¢ ogHon, 3aTemM ¢ Apyron CTOPOHbI COEANHEHUS w,, =0
Moporpes be3 nogorpesa wr,, =0
C nogorpesom y,, =-8

14 MNpoekTnpoBaHue coeANMHEHUN CTaNbHbIX KOHCTPYKLUA

14.1 CBapHble coegnHeHUs
14.1.1 lNpw NPOEKTMPOBaHUN CTarbHbIX KOHCTPYKLMIA CO CBapPHbIMU COEANHEHUSIMU CIieayeT:

HasHa4yaTb pa3mepbl CBapHbIX LBOB C y4eToM TpebosaHuin 14.1.2, 14.1.4-14.1.6, a Takke NPUMEHATL MUHUMANbLHO
HeobXxo4MMOe YMCMNO PACYETHBIX M KOHCTPYKTUBHBIX CBAPHbIX LLBOB;

obecneumBaTb CBOOOAHbLIN OOCTyn K MeCTaM BbIMNOJIHEHNA CBapHbIX CoeiHeHN C Y4YETOM Bbl6paHHOF0 Bnaa un
TEXHONOrnmnM cBapku.

(M3meHeHHasa pegakums, Usm. N 1).
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14.1.2 OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI M pa3Mepbl CBApPHbIX COEAVMHEHUA crnedyer NpuvHMMaTb Mo
pevctsytowmm HO.

14.1.3 Tpwn BbLIGOPE 3NEKTPOAOB, CBAPOYHOM MPOBOMIOKM M (PNIOCOB Ceayer yuuTbiBaTb Pynmbl KOHCTPYKUMA U
pacy4eTHblE TEMMNEPATYphbI, YKazaHHbIe B MPUNoxeHnsax B n T,

14.1.4 Tlpy nNpOEKTMPOBaHUN CBApPHbLIX COEAWHEHWN CredyeT UCKYaTb BO3MOXHOCTL XPYMKOro paspyLueHus
KOHCTPYKU M cornacHo TpeboBaHusam pasgena 13.

14.1.5 Tpy NPOEKTMPOBAHUM TaBPOBbLIX U YITNOBbLIX CBApHbIX COEAMHEHWA 3NTIEMEHTOB CTarlbHbIX KOHCTPYKUMWA C
PacTArMBaOLLMMMA HaMNPSHKEHUAMU B HanpaBrieHuyM TOMLWMHbI MNpokaTa Ans WCKMYEHW BO3MOXHOCTW CITOUCTOro

pas3pyLlleHna MeTanna noa ceBapHbiM LLUBOM crieayeT:

MPUMEHATb CTanu Afis KOHCTPYKUMIA rpynnbl 1 cornmacHo npuroxeHnto B ¢ rapaHTMpoBaHHLIMA MeXaHUYEeCKAMM
CBOWCTBaMM B HamnpaBfieHU TOSLWMHbI NMpokaTa B COOTBETCTBUM ¢ 13.5;

NPUMEHATb CBapOYHble MaTepuarbl C MOHWKEHHOMN NPOYHOCTbIO U NOBLILLEHHON NNACTUYHOCTLIO; TEXHONOIMYECKNe
npuemMbl CBapku, HanpaBIieHHbIE HA CHDKEHNE OCTaTOUYHbIX CBAPOYHBLIX HAMPSXEHWN;

OTKa3aTbCA OT NpuMeHeHnA OQHOCTOPOHHEro YIioBOro Lwea un I'IGpGVITVI K OBYCTOPOHHEMY;

3aMeHATb YyIrnoBble coeduHEHUA TaBpOBbIMU Y obecne4mBaTb B HUX OTHOLLEHUE LNPUHbI CBeCa K TOrLlinHe
311EMEHTOB He MeHee 1;

NPUMEHNATL pa3dernku KpoMoK, obecneymnBaloLLmne CHKeHE 0ObeMa HannaBreHHoro MeTanna.
(M3meHeHHasa pegakums, Usm. N 1).

14.1.6 CBapHble CTbIKOBblE COEAVHEHUS NMNCTOBLIX AE€Tarnen creayer nNpoekTMpoBaTh NPSiMbIMK C NOMHbLIM NPOBapOM
N C MPUMEHEHNEM BbIBOAHBIX MITAHOK.

B MOHTa@XHbIX YCIOBMSIX MPUMEHSIETCS OLHOCTOPOHHSS CBapka C MOABApKOW KOPHA WM CBapka Ha oOcTaroLlencs
cTanbHOM nogknagke.

14.1.7 Pa3mepbl CBapHbIX YITOBbIX LIBOB W KOHCTPYKUMSI COEAWMHEHMs] OOMKHbl YOOBNETBOPSTL CleayoLmm
TpeboBaHUAM:

a) KaTteT yrmnoBoro wBea kf He OOJKEeH npesblillaTb 1,2t roe t - HaumeHbLLas 13 TOJILLUMH CBapuBaeMbIX 3JIEMEHTOB;

KaTeT LWBa, HArNoXeHHOro Ha 3aKpyrmeHHYo KpOMKY (0acOHHOro MpokaTta TOMLLMHON f, He AormkeH npesblwaTs 0,9t

6) KaTteTr YyrnoBsoro LBa ,S;f OOJKEH YyOOBINETBOPATH TpeﬁoBaHMﬂM pac4yera un ObITb HE MeHblle YKa3aHHOro B

Tabnvue 38; npu obecnedeHun rmyOuHbLI NpoBapa B TaBPOBOM ABYCTOPOHHEM, a Takke B HAXNeCTOYHOM W YIIOBOM
COEQVHEHUsIX, Npu obecnedeHnn MeponpUAaTUA, rapaHTUPYIOLLMX OTCYTCTBUE AedEKTOB, B TOM YMCIEe TEXHONOMMHYECKNX
TPeLUWH, KaTeT waa (oT 5 MM 1 bonee) NpUHUMaETCs MeHbLUE yKa3aHHOoro B Tabnuvue 38, HO He MeHee 4 MM,

Tabnuua 38
Bwa coeguHenus Bug ceapkm Mpeoen MuHManbHbIA KaTeT LwBa kg » MM, Npy TONWnHe bonee
TeKydecTu ctanw, TONCTOrO U3 CBAPUBAEMbIX 3MEMEHTOB {, MM
H/mm2
4-5 6-10 | 11-16 17-22 | 23-32 33-40
TaBpoBoe c Py4yHas [o 285 4 4 4 6 10 12
OBYCTOPOHHUMM nyrosas
Yr1OBbIMA LLIBaMK;
HaxnecTo4yHoe 1
yrnosoe
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Cs. 285 go 390 4 5 6 8 10 14
Cs. 390 go 590 5 6 7 8 10 14
AsTtomaTtu- |[o 285 3 4 4 6 10 12
yeckas u
MexaHuU3u-
poBaHHas
Cs. 285 go 390 3 4 5 8 10 14
Cs. 390 go 590 4 5 6 8 10 14
TaBpoBoe ¢ PyyHas Ho 375 5 6 7 8 10 14
O HOCTOPOHHMMMU nyroeas
YrNoBbIMU LUBaMU
ABTOMaTK- 4 5 6 10 10 18
yeckas u
MexaHU3u-
poBaHHasi
MprmeyaHns
1 B KOHCTpyKUMSIX M3 CTanu C npegenom TekydyecTu cBbile 590 H/MM2 MUMHMManbHbLIA KaTeT LWBOB criegyer
NPUHUMATL MO TEXHUYECKUM YCITOBUSAM.
2 [1na Bcex cTanemn npu TonwmHe anemeHToB 6onee 40 MM KaTeT CBApHOro LWBa CneayeT NpMHMMAaThb MO pacyeTy.

B) pacyeTHasi ANnHa YINOBOro LWBa A0IkHA OblTh HE MeHee 4;;f 1 He MeHee 40 Mv;

r) pacyeTHas gnvHa donaHroBoro LWea AomkHa ObiTe He 6ornee 85 Psky , 33 UCKIIIOYEHNEM LIBOB, B KOTOPbIX yCunve
OencTByeT Ha BCeM NpOTshKeHun LwBa (34ech By - KO3 (hULIMEHT, NPUHMMaEMbI no Tabnvue 39);

ﬂ,) pasmMep HaxnecTkn OorxeH ObITb HE MeHee NSATK TOMLLMH Hamboree TOHKOro 13 CBapMBaeMbIX 3J1IEMEHTOB;

€) COOTHOLLEHNEe pa3MepoB KaTETOB YIMOBbIX LWBOB cneayeT npuHMMaTth 1:1; npy pasHbiX TOMWMUHAX CBapUBaEMbIX
9NEMEHTOB MPVHMMALOT LWUBblI C HEPaBHbIMM KaTeTamu; Npu 3TOM KaTeTbl, NpUMbIKaowme K 6onee ToHkoMy wmnu Bonee
TONCTOMY 3fIEMEHTY, OOIMKHbI YO0BNeTBOpPAThE TpeboBaHnaM 14.1.7 a) unum 6) COOTBETCTBEHHO;

X) YrmoBble LWBbI CrieAyeT BbINOMHSATEL C MNaBHbIM NEPEexXofoM K OCHOBHOMY METany; B KOHCTPYKLMSIX, BO3BOAUMBIX
B pafioHax C pacuyeTHbIMM TemrepaTypamMu Hwke MuHyc 45°C, a Tawke B cCrnyyasix, Korga MnaBHbIA Nepexos

obecnevnBaeT NoBbILLEHNE pacyeTHOro conpoTueiieHna yCcTanocT CBapHbIX COeMHEHUI.

(M3meHeHHasa pegakums, Uam. N 1).

Tabnuua 39
Bug ceapku npu guametpe MonoxeHune wea | Koadpdm- 3HaueHne KoahPULNEHTOB sV p, NPK
CBapO4HOIi MPOBOOKY UMEHT | HopManbHbIX pexvMax CBapK1 1 KaTeTax LBOB, MM
CMIIOLLHOro cevyeHus d, Mm
38 | 912 | 14-16 cs. 16
ABTOoMaTn4eckas npu d=3-5 B nogouky Br 1.1 0,7
B, 1,15 1,0
HuwkHee By 1,1 0,9 0,7
B, 1,15 1,05 1,0
ABTOMaTU4eckas un B nogouky Br 0,9 0,8 0,7
MexaHU3npoBaHHas npu ¢=1,4-2
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B, 1,05 1,0
HwwkHee, Br 0,9 0,8 0,7
rOpU3oHTanbLHoe,
BepTuKarbHoe
B, 1,05 1,0
Py4Hasa n mexannsuposaHHas npu | B nogouky Br 0,7
d<1,4 vy NOPOLLKOBOW
NPOBOJSTOKON
HuwxHee, B, 1,0
ropu3oHTarnbLHoe,
BepTMKarnbHoe,
NoTONo4YHOE

14.1.8 [1ng yrnoBbix WBOB, pa3Mepbl KOTOPbIX yCTAHOBEHbI B COOTBETCTBMN C PAacYETOM, ANSA 3IEMEHTOB U3 CTanum
C npeaernom TekyyecTtn o 285 H/mmz cnegyeT NpMMEHsITb 3NeKTpoaHble MaTepuarnsl, y4OBNETBOPSAOLLNE YCITOBUSAM:

Rys > Ry, - NPV MEXaHN3MPOBAHHON CBapke;
L1Ry, = Ry SR,,,B, /By - NPU pYy4HOI CBapKe;

Onsi 3NIeMEHTOB M3 CcTanvM C npederiom TekyyecTu cBbille 285 H/MMm2 criegyer NpUMEHSITb SMeKTpoaHble
MaTepuansl, YAOBMETBOPSIOLIME YCMOBUIO R,, < Ry < R,,B, /Bs (3mecb By VB, - KO3(phLMEHTbI, 3aBUCSLLME OT
TEXHONOrN CBapKM M KaTeTa LUBa 1 onpeaensiemble no tTabnuue 39).

14.1.9 O,EI,HOCTOpOHHVIe yrnoBebl€ WBbl B TaBPOBbIX COEANHEHUAX 3JIEMEHTOB U3 CTanu C npenerioMm Teky4vyectu 0o
375 H/mwmz cnenyer npuMeHATb B KOHCTPYKUMAX HOPMaribHOro U MOHWMXKEHHOro YpOBHA OTBETCTBEHHOCTWU MO

knaccudgmkaumm TOCT 27751, akcnnyaTupyeMbIX B HearpecCMBHOM Mnu criaboarpeccuBHon cpeae (knaccudmkaums no
CIM 28.13330) B oTannnBaeMbIX NOMELLLEHUSIX:

ONst NPUKPenneHus NpPOMEXYTOYHbIX pebep KecTKoCTUM W auadparM - B KOHCTPYKUMSIX BCEX Tpynn, Kpome
KOHCTPYKLMIA rpynnbl 1, paccYuTbiBaEMbIX HA YCTarnocTb;

1181 NOSICHBIX LUBOB CBaPHbIX ABYTABPOB - B KOHCTPYKUUSIX rpynn 2 u 3 (kpoMe 6arnok ¢ yCNoBHOM MMOKOCTBIO CTEHKU
oy > (5 R, fog *) Npy TOMWWMHE CTEHKW ¢, B KOJIOHHaX M cToikax Ao 12 Mm u B Gankax 4o 10 MM, Npy BbINOMHEHUN

LUBOB MEXaHW3NPOBAHHOW CBAapKOW C KaTEeToM LUBa kg =08z, /By NPA 3TOM CrEAyeT yunTbiBaTH TpeboBaHusa 15.3.3 n
15.5.5;

* dopmMyrna CooTBETCTBYET OpuriHany. - lMNpumedaHue n3rotoBuTens 6asbl AaHHbIX.
NS BCEX KOHCTPYKTUBHBIX 3NIEMEHTOB - B KOHCTPYKLMSIX rpynnbl 4.
KaTeTbl 0QHOCTOPOHHUX LLIBOB CriedyeT NpUHMMaTh Mo pacyeTy, HO He MeHee yKasaHHbIX B Tabnuue 38.

OOHOCTOPOHHUE YINOBbLIE LWBLI HE CNeayeT NPUMEHNATb B KOHCTPYKLUMSAX 34aHNIA U COOPYKEHWIA:

knacca KC-3 (FOCT 27751);

BO3BOAMMbIX B parioHax C CEMCMMYHOCTLIO 8 GannoB 1 BbiLLE;

B palioHax C pacyeTHOM TemnepaTypon Hmwke MuHyc 45°C;

B KOHCTPYKUMSAX rpynn 1, 2, 3 B 30aHMSAX C KpaHaMK pexkumoB paboTbl 7K (B Lexax MeTannypriuyeckmx NponsBoacTs)
n 8K;

B Bankax n purensix pamHbIX KOHCTPYKLMIA, paccuYnTbIBaeMbIX cornacHo TpeboBaHmsam 8.2.3, 8.2.6 1 8.2.7.

(M3meHeHHas pegakums, Mam. N 1).

14.1.10 lMpepbIBUCTLIE YIMOBbLIE CBapHbIE LIBbLI MNPU CTATUYMECKOW Harpy3ke M n3bbITOYHOM Hecylle cnocoBGHOCTH
HeMNpepbIBHOMO LLBA MUHUMAarbHOrO pa3mMepa criefyer MPUMEHHATb: ANS COeAWHEHWA B KOHCTPYKUMSIX rpynnbl 4; B
PEKOHCTPYMPYEMBIX KOHCTPYKUMAX rPpynnbl 3 BO BCEX palioHaxX (KPOME UMEHLLMX PACUETHYH TEMMNepaTypy HUXKE MUHYC
45°C); akcnnyaTupyemblx B HearpeCCUBHbIX UNu criaboarpecCcuBHbIX cpedax.
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Pa3mepbl cBapHOro LBa AoMmkHbI COOTBETCTBOBATL TpeboBaHuam 14.1.7.

PaccTosiHne S mexay yyYacTkamy CBapHbIX LWBOB (PUCYHOK 19) He AOMKHO NpeBbIwaTb OAHOMO U3 3HadyeHni: 200 mm,

12; B CXaTOM anemeHTe (: - TOMWMHA CamMOro TOHKOTO U3 COeauHSIEMbIX anemeHToB), 16: B pacTsHyTOM

anemeHTe. B KOHCTpyKUMAX rpynnbl 4 paccTosiHWe S yBenudmsaroT Ha 50%.

T 1-1
l., s[f.[s|l.. |D

T
6) 3 22
{ 4
i -

min min nin

a)

a - B HAXNeCTO4YHOM coeauHeHun; © - B TaBPOBOM COEANHEHNM
PucyHok 19 - Cxema npepbIBUCTbLIX YTIOBbIX CBAPHbIX LLBOB

an HanoXxeHun nNpepbiBUCTOrO WBa crieayer npegycmMarpmBatb LWOB MO KOHUaM coeUHAEMbIX YyacTen 9N1IEMEHTOB;
ONnHa [, 9TOro wBea B 3JIEMEHTax COCTaBHOINO Ce4eHust U3 nnacTH OOJTKHa ObiTb He meHee 0,75b, roe b - LLIMpUHa

Bonee y3koi 13 COeAMHAEMbIX NNACTUWH.
(N3meHeHHas pegakums, N3m. N 1).

14.1.11 YrnoBble cBapHble LUBbLI, PacrofioXeHHbIE MO MNePUMETPY OTBEPCTUIN UK NPOpPe3ein, crieQyer NPUMEHATL B
HaxXNEeCTOYHbIX COEOQMHEHNAX B Criyvasx, npedycMmoTpeHHblx 14.1.10, ana nepegadn ycunuid B NNOCKOCTU HaxXecTKu,
npegoTBpaLLeHns NoTepy YCTONYMBOCTU INIEMEHTOB HaxXeCTKN UM KOHCTPYKTUBHBLIX COEAMHEHUA 31TEMEHTOB.

14.1.12 [pobo4Hble LIBbLI, 3aMnOSHAOWME HaNMaBfeHHbLIM METaNIoOM BCIO Mfowadb KpyrnbiX WM LLENeBbIX
OTBEPCTMIN, Creayer NPUMEHsTb B HaxXIECTOYHbIX COEAUHEHMSX B cryyasx, npegycmoTpeHHbix 14.1.10, Tonbko ansd
npenoTBpaLLEHNst NOTEPU YCTOMYMBOCTU 35IEMEHTOB HaxXeCTKM UK AN KOHCTPYKTUBHBIX COEAUHEHWI 311EMEHTOB.

TonuwmMHa NpoGOYHOro LWBaA AOMKHA ObiTh: HE MeHee TOSLLUMHBI { NPOCBEPrIEHHOrO UMK NPOPE3aHHOro afieMeHTa, HO
He Gonee 16 mMMm; He MeHee 0,1 AnWHbI Npope3n unu 3HadeHnn 0,45d wnn 0,45b (rae d v b - gnametp oTBepCTUS U
LUMPUHA NPOPE3UN, PABHBIE 4= 18 MM U g1 MM).

PaccTosiHne mexay LieHTpamMm OTBEPCTUIA U NPOAONbHBIMU OCSIMU NPOPE3EN JOSMKHO ObiTb He MeHee 4d nnu 4b.

14.1.13 KomMbB1HMpOBaHHbIE COEAUHEHMS!, B KOTOPbIX YaCTb CABUralOLLEro yCUnmns BOCMPUHUMAETCS (PPUKLNOHHBLIM
COEQMHEHNEM, a YacCTb - CBApHbLIMU LLUBaMK, NPUMEHSIIOT NPW YCIOBUM, YTO CBapKa BbIMOSIHEHA NOCIe 3aTsXkyn 6oNToB
Ha pacyeTHOE YCUNNE 1 C NocreayoLLen nx 4OTSHKKON NpyM HEOOXOOUMOCTM.

Pacnpep,eneHMe ycunmna  mexay CprIKLI,VIOHHbIMVI M CBapHbIMM  coeAUHEeHUAMU  crneayer  NpUHUMaTb
nponopunoHanbHO UX HeCyLlnUm CMnocobHoCTAM. I'IpmmeHeHme B KOM6MHMpOBaHHbIX coefuHeHusix GonTtoB ©Ge3

KOHTPONMpyeMoro HataXXeHud, a Takke UCnofb3oBaHWe Cpe3HbIX COeaNHEHUN, He OonyckaeTtcA.

14.1.14 Pac4yet cBapHbIX CTLIKOBbLIX COEAMHEHWNI NpY AEACTBUM O0CeBOW curbl N, NpoxoasLLelt Yepes LEHTP TSKECTU
coeaMHeHus, criegyeT BbINOMHATL Mo dopmyre

Wit Ry ¥e) <1 (175)
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roe t - HaMMeHbLLasa U3 TOMLWUH COeANHAEMbIX 3NIEMEHTOB;
i,,- pacyeTHas AnvHa CBapHOrO LLIBA, PaBHas MOMHOM ero ANvHe, YMEHbLLEHHOW Ha 2t, Wiy MOMHOM ero ArHe, ecrnm

KOHLIbI LLIBa BbiBEAEHbLI 3a npeaesbl CTbiKa.

I'Ipvl pacyere cBapHbIX CTbIKOBbIX COEOUMHEHUA 3NEMEHTOB M3 CTanu C OTHOLUIEHMEM R0, }R.JJ , dKcnnyarauuna

KOTOPbIX BO3MOXHA W Mocre AOCTWKEHWUS MeTansfom npegena TekyvyecTW, a Takke U3 cTanu C npederiom TekyvyecTu
Ry =440 H/mmz B dhopmyne (175) BmecTo R,, CNEAyeT NpUHUMATL R, /v, -

Pacuyer cBapHbIX CTbIKOBbIX COEAVMHEHWI BLIMOMHATL He Tpebyercs Mpyv MPUMEHEHUM CBapOYHbIX MaTepuanoB
cornacHo Tatnuue .1 (npunoxexue M), NOTHOM NpoBape coeanHSIEMbIX 3r1eMeHTOB U cnnowHoM (100%-Hom) KOHTpone
KayecTBa CoedVHEHWIA Hepa3pyLUaLLIMMM MeTogaAMM.

14.1.15 CBapHble CTbIKOBble COEAWHEHUS, BbIMNOSIHEHHBIE B OTCYTCTBME CHSIOWHOMO KOHTPONs KadecTBa

HepaspyLuaLWmMMmM MeTogamn, Npu ogHOBPEMEHHOM AENCTBUN B OOHOM M TOM € CEYEeHUM LLBa HOpMarbHbIX Ty Y Gy

W KacaTenbHbIX T, HanpspKeHWN criegyeTt NpoBepsTb No dopmyne (44), npyHUMas B Hewn

Oy = Curr Ty = Oy Ty =Ty Ky =Ky
14.1.16 Pacyer cBapHOro coeAuHEHUs C YrnoBbIMU LiBaMK, Npu AercTBuM cunbl N, npoxodsiien Yepes LEeHTP

TSDKECTWM COEOMHEHMWS, Criegyer BbIMOSMHATL Ha cpe3 (YCMOBHLIM) MO OAHOMY M3 ABYX ceveHund (pucyHok 20) no
dopmynam:

np Priy 1 o MeTanny Lwsa S Y (176)
E’szz Bf kf IWRWf Te

npu w =1 MO MeTanny rpaHuLbl crnnasneHus LSI, 177)
B szf"rwﬂwz?c

raoe [, - pac4etHada AnvHa WBoB B CBAPHOM COEAUHEHMW, paBHas cymmapHon OnnHe BCexX ero y4acTkoB 3a BbI4METOM MO

1 CM Ha Ka)XOoOM HENpPEPbLIBHOM Y4aCTKE LUBA;
Bro By - KO3 hbpULIMEHTBI, MpUHUMaeMble no Tabnuue 39.

V7

1-no MeTanny wBa; 2-1o MeTanny rpaHuubl cnnasineHnd

PucyHok 20 - Cxema pacHeTHbIX CEYEHUIA CBAPHOTO COEANHEHUS C YITIOBbLIM LLIBOM
14.1.17 Pacyer cCBapHbIX COEOVMHEHWA C YIMOBbIMM LBaMW Npu  OeACTBUM MoMeHTa M B nnockocTw,
nepneHauKynspHoOM K MITIOCKOCTM PacrofioXkKeHns LUBOB, CreayeT BbIMOMHATL Ha cpe3 (YCMOBHbIA) MO O4HOMY M3 ABYX
ceyeHun (cM. pucyHok 20) no dopmyriam:
no MeTanny wea
MW Ryey, ) 515 (178)

no metanny rpaHuubl crninaBneHna

M IO, Ry ) =1, (179)

rae Wf n W’z - MOMEHTbI COMPOTUBIIEHNA PACHETHbIX ce4veHun CBapHOro coeanHeHna no Metanny wsa n no Mmeranny
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rpaH1Lbl CNNaBneHnst COOTBETCTBEHHO.
14.1.18 PacueT cBapHOro COEAMHEHNST C YITOBbLIMU LUBaMWN NpU AeNCTBUM MOMeHTa M B NNOCKOCTM pacnonoXeHus

3TUX LWBOB CreayeT BbINOMHATH Ha cpes3 (YCITOBHbIN) NO OQHOMY M3 ABYX cedeHun (CM. pucyHok 20) no hopmynam:

no metanny wea

2 2
_MART Y g (180)
L+ 15 1Ry,
no metanny rpaHvubl cninaBneHna

2 2
MAyz"+y =1, (181)
Loy +fz_;u Iz,

rae X U y - KoopauHaTbl TOYKM CBapHOro CoeauHeHusl, Hanbonee yaaneHHon oT LeHTpa TshkecTn O pacyeTHOro CedeHust

3TOro coeguHeHust (pucyHok 21);
Ig, Ig - MOMEHTBI MHEPLWM PACHETHOTO CEYEHMst CBAPHOTO COEAMHEHWS MO MeTanny LiBa OTHOCUTENbHO ero

rMaBHbIX OCEen X-X U Y-y, COOTBETCTBEHHO;

oo fz_;u - TO Xe, N0 MeTaruly rpaHuubl cnfaBrieHnd.

PucyHok 21 - PacueTHas cxema CBapHOro coeanHeHus
14.1.19 lNpn pacuyete CBapHOr0 COEAMHEHUSI C YITIOBLIMM LUBAaMU Ha OQHOBPEMEHHOE AeicTBue npogonbHon N n
nonepe4vHon V cmun n momeHta M (cM. pucyHoK 21) fOMmkKHbI ObiTb BbIMOHEHBI YCIOBUS

T Ryt ) ST W T Rypy ) =1, (182)

rae T, W T, - HANPSXKEHMA B TOYKE PACYETHONO Ce4eHIst CBAPHOTO COBAMHEHMA MO MeTanry Wsa v No MeTansy rpaHnLbl
CNnaBfieHnst COOTBETCTBEHHO, onpeaensdemMble no opmyne

2 2

T= MI((“EN +The )" + (T +“cj,@)

14.1.20 lNpwn BBLINOMHEHWN HAaXECTOYHbIX COEANHEHWI 3MEMEHTOB TOMLLMHOM 00 4 MM TOYEYHbIM LLUBOM OYyrOBOW

CBapKn CKBO3HOIo nporiaBfieHnAa, HecyLlyro CMNOCOOHOCTb OAAHON TOYKM crefyet NpMHUMaTh paBHOM MEHbLLEMY U3 OBYX
npegenbHbIX 3Ha4YeHNI:

(183)

npu cpese
N, =028d%R (184)

Mpu BbipbiBe
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Ny = pdtRpy (185)

rae d - gnameTp TOYEYHOrO LLBA B NMOCKOCTU COEAMHSIEMbIX 3NTIEMEHTOB, NPUHUMaeMbI No AercTeytowmum HI;
$=1,1 Npn cBapKe 311eMEHTOB PaBHON TOMLLMHbI;

$=1,9 Npu cBapKe 351EMEHTOB C PasHbIMKL TOSLLMHAMK, OTNMYaloLWmMMmncs B 2 1 Gonee pasa; npu MeHbLeM OTNNYMK
B TOSMLWMHAX 3Ha4YeHWe {5 criedyeTt NpuHUMaTh No UHTepnonaLum;

t - MeHbLLas 13 TOJLWMH CBapuBaeMbIX 3J1IEMEHTOB.

(M3meHeHHas pegakums, Mam. N 1).

14.2 bonToBble coeAnHeHUA
14.2.1 [Ona 60oNTOBbIX COEAMHEHWUN 3fIEeMEHTOB CTarbHbIX KOHCTPYKUWUMA criegqyer npuMeHaTb 6onTbl cormacHo
Tabnuuam IM.3-.8 (npunoxexue ).

14.2.2 bonTbl crnegyeT pasMellaTb corflacHo TpebosaHusM Tabnuubl 40, npy 3TOM B CTblkax M B y3nax - Ha
MUHMMarbHbIX PACCTOSHMSAX, @ COEAUHUTENBbHbIE KOHCTPYKTUBHbIE OONTHI - HA MaKCMMarbHbIX PACCTOSHMSX.

Mpu NprKpenneHun yrorka ofHONM Nonkon Gontamu, pasMellaemMbiMi B LIAXMATHOM Mopsiike, OTBEPCTME, Hambonee
y[areHHoe OT ero KoHUa, criefqyeTt pasMeLlaTb Ha pucke, bnivbkaiiluen K obyLLUKy.

14.2.3 BonTbl KNacca TOMHOCTU A crnedyeTr NPUMEHSTb ANA COeQUHEHUIN, B KOTOPbIX OTBEPCTUSA NPOCBEPNEHbl Ha
MPOEKTHbIN OMaMeTp B CODpaHHbIX 3JIEMEHTAX, WM MO KOHAYKTOpaM B OTAEMbHbIX 3MIEMEHTax W Aetansx, wnm
NpocBeprieHbl UM NpoAaBrieHbl HA MEHbLUWA OuaMeTp B OTAENbHbIX A€Tansix C MOcieayloLle pacCBEPoOBKON [0
NMPOEKTHOro AnamMeTpa B COOpaHHbIX 3fIEMEHTaX.

BonTbl knacca To4yHOCTM B B MHOro6onTOBbLIX COEOUHEHWAX CrEQYET MPUMEHSATb AN KOHCTPYKUMIA U3 cTanu C
npegenom tekyyectun 0o 375 Hmmz .

B coeaunHeHusix, raoe oonThl pa60Tar0T npemmyLiecTBeHHO Ha pacTdaxeHue, cnenyer npuMeHATb OonTbl Knacca
TOYHOCTU B nnu BbICOKOINMPOYHbIe.

14.2.4 bonTbl, MMelWme MO ANUHE HEHape3aHHOW YacTW Y4acTKU C pasfMyHbIMKM OuamMeTpamu, He cregyer
NPUMEHSATb B COEOMHEHUSIX, B KOTOPbLIX 3TV 6oNThI paboTaroT Ha cpes.

14.2.5 Pe3bba 6onta, BOCMPUHMMAIOLLETO CABWraloLllee yCunve, B 3fIEMEHTax CTPYKTYPHbIX KOHCTPYKLWA, Onop
NVHWIA 3neKkTponepeaadn 1 OTKPbITbIX pacnpeaenuTenbHbIX YCTPOWUCTB, a Takke B COEQUHEHUSX MPY TOMLUHE HapY>XHOTO
anemeHTa 4O 8 MM, JOIMKHA Haxo4MTbCsl BHE MaKeTa COEAMHAEMbIX NIEMEHTOB; B OCTalbHLIX Cry4yasix pe3bba 6onTta He
JOIMKHa BXOOMTb BriyOb OTBepcTUs Boree 4Yem Ha MOMOBUHY TOMWWMHBI KpaWHEro afieMeHTa CO CTOPOHbI rankv Mnu
CBbille 5 mm.

14.2.6 YcTaHoBnMBaTh Wawbbl Ha 6onTel cnegyet no CI70.13330.
B pacueTHbIx coeamHeHusix ¢ bonTamm krnaccoB To4HOCTU A 1 B (3a mcknoyeHnem KpenneHus BCroMoraTenbHbIX
KOHCTPYKLMIA) crnegyer npegycMaTpuBaTb Mepbl MPOTMB CaMOOTBMHYMBAHUSI raek (MOCTAHOBKA MPYXXMHHbIX LIaiib,

BTOpPbIX raek, 4aCTtu4Hoe npeasapuTeribHoe HaTsaXeHne 1 ,D,p)

14.2.7 Ha cKoLUEHHbIX NMOBEPXHOCTSX COeaUHSIEMbIX AeTanel U 3NieMEHTOB (BHYTPEHHWE TpaHW MNOJIoK ABYTaBPOB U
LLIBENMepoB) noa ronoBk1 GONTOB UMK ranku cneayeT yCTaHaBnNuBaTh Kochle Lanbbl.

14.2.8 Ouamerp oTtBepcTus ansi 6ONTOB B 3fieMEHTax M3 npokata OOIMKeH COOTBETCTBOBATb MpumedaHuio 1
Tabnuubl 40.

Tabnuya 40
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XapakTepucTurka pacCcTOsIHWS 1 Npedena TeKY4YeCcTN COEANHAEMbIX 3IEMEHTOB PaccTtosiHie npu pasmeLLeHnm
oonToB

1 PaccTosHue mexay ueHTpamm OTBEPCTMI Ans 6onToB B Ntob6OM HanpasrieHuu:
a) MYHUMarbHoe:;

npu R, =375 H/mmz 2,5d
npu Ry, >375 H/mmz 3d
©) MakcMmarnbHoe B KpamHUX psaax npu OTCYTCTBUM OKaNMISIKOLLMX YTOMKOB Npu 8d vinn 12t

PaCTSHKEHUN U CXaTUU
B) MakCMMaribHOe B CpedHVX psidax, a Takke B KpaHMX psaax npy Hanmymm

OKaNMISIOLLIMX YTOSKOB:
npw pacTsiKeHUM 16d nnn 24t
npu cxarum 12d vinun 18t

2 PaccTtosiHue oT LeHTpa OoTBepcTus And 6onta oo Kpas anemeHTa
a) MYHUMarnbHoe BAOMb YCUMus:

npu R, =375 H/mmz2 2d
npu Ry, >375 H/mmz 2,5d
6) TO e, nonepek ycunus:
npu 06pe3HbIX KPOMKax 1,5d
NPV NPOKaTHbLIX KPOMKaX 1,2d
B) MakcumaribHoe 4d vnn 8t
r) MUHUManNbHOE BO (HPUKLIMOHHOM COeAVHEHWN Npu Mobor Kpomke u nobom 1,3d
HanpaBneHuM ycunus
3 PaccTosiHve MUHMManbHOE MeXay LieHTpaMu OTBEPCTUIA BOOMNb yCcunusa ans 6onTos, u+1,5d

pasMeLlaembIX B LLIaXMaTHOM nopsake
Ob6o3HaueHus, npuHsambsie 8 mabnuue 40:

d - onameTtp oTBepcTUsa Anst 6onTa;

t - TonwuHa Hanbornee TOHKOrO HapYXHOTO ANIEMEHT3;

U - paccTosH1E MOMEPEK YCUNUsi Mexay psigamMnm OTBEPCTUN.
MprmevaHus

1 [unameTrp oTBepcTui criefyer npuvHUMaTb: Ans GonToB knacca TOYHOCTU A - 4 =4,; Ans OONToB knacca
To4HOCTU B B koHCTpyKUmax onop BJl, OPY n KC -4 =4, +1 MM, B oCTanbHbIX cryYasX - 4 =d, + (1; 2 unn 3 mMw), rae
d, - Anavetp bonta.

2 B ogHOOONTOBbLIX COEANHEHMSX SNIEMEHTOB PELLETKN (PackoCOB U pacnopok), KpOMe MOCTOSIHHO paboTatoLmx Ha
pacTsKeHve, Npu TOMLWUHE 31IeEMEHTOB A0 6 MM M3 cTanu ¢ npegenom Tekyyectu oo 375 H/mMm2 paccTosiHue oT kpas

anemMeHTa [0 LeHTpa OTBepCcTust BOOMb ycunusa npuHumatoT 1,35d (6e3 ponycka npu U3roTOBMEHWM SNIEMEHTOB B
CTOPOHY YMEHbLUEHMS!, O YEM [OIIKHO ObITb YKa3aHO B MPOEKTE).

3 I'Ipm pasmelieHnmn OonToB B LIAXMaTHOM nopAagke Ha pacCTtodHUU, HEe MeHee YyKa3aHHOro B nosvuum 3, cedeHve
AnemeHTa 4, Ccrnedyer onpeaensdatb C y4YeTrom ocnatneHusa ero oTBEPCTUAMUN, pacnosioKeHHbIMM B OOHOM cedYeHun

nonepek ycunus (He no aursary).

14.2.9 Pac4yeTHoe ycunue, KOTOpoe MOXET ObiTb BOCMPUMHATO OgHMM 6onTom, B 3aBMCMMOCTM OT Buaa
HanpsiKeHHOro COCTOSIHWA crieayeT onpeaensTsb no dopmynam:

npu cpese

Nbs = REJSAEJHSYEJTC ; (186)
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CipaHuua 83

npn cMATUN

Nnpn pacTaxxeHnn

roe m,., Rbp » Ep; - pacHeTHblE CONPOTUBIIEHNA O,D,HOGOJ'ITOBI:IX coeauHeHun;

Nbp =Rz;pdz;Zf Yo

Ny = Rypp Yo »

(187)

(188)

4V 4 - NOWaAN CedeHui cTepxHa GonTta 6pyTTo 1 pe3bBoBOM YaCcTW HETTO COOTBETCTBEHHO, MPUHUMAaeMble

cornacHo Ttabnuue I.9;

2, - YMCIIO PaCYETHLIX CPE30B OAHOro GonTa;

d, - HapyXHbIN aMeTp cTepxHsa BonTa;

Z; - HanMeHbLllaa CyMMapHasa ToswnHa coegnHAaeMbIX 3fieMeHTOB, CMUHaeMbIX B OQHOM HanpasrieHUn,;

v, - KO3(HMLMEHT yCrioBui paboTel, onpeaensemsin no tabnuue 1,

¥~ KO3OPULIMEHT yCrnoBui paboTbl BONTOBOrO CoeavHeHVs, onpeaensemMbin no tabnuue 41 1 npuHUMaembin He

6onee 1,0.

Tabnuua 41

XapakrepucTtumka

Mpenen TekyyecTu Ry

cTanu coeguHAeMbIX
anemeHToB, H/Mm2

3HaveHUs 14, =id

3HaveHne
koadppuLMeHTa v,

BGONTOBOro CoeanHeEHS HanpsPKeHHOro
COCTOSIHUS
OnHobonToBoe, 6ONT KNaccoB Cpes - - 1,0
TO4YHOCTM A, B unun
BbICOKOMPOYHbIV
CwmsTture o 285 1,5 ,/4<2 04,;7+0,2
1,35<4/4 <1,5 ald-07
Cs. 285 po 375 1,5 410 =2 05,14
1,35,/ <15 0,67 ,;4-0,25
Cs. 375 aifd=>2,9 1,0
MHorob6onTtoBoe, 60nThbl Cpes - - 1,0
Knacca TovyHocTn A
CwmsaTture o 285 1,5<,/4<2 04,;7+0,2
225/d=2,5 0,4 ;14
Cs. 285 po 375 1,5 ,4i0=2 05,14
225/d=2,5 0,55/4-0,25
Cs. 375 2id=2,5 1,0
sidz3
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O603HaqeHus1, MpuHamMbie 8 mabnuue 41:

2 - PAcCTOsIHME BAONb YCUMNUSA OT Kpasi arieMeHTa [10 LieHTpa Gnikaillero oTBepcTus;
S - paccTosiHMe BOOSb YCUNUSt MeXay LEeHTpaMn OTBEPCTUI;

d - anameTp oTBepcTMsA Ansa bonTa.

MprmeyaHns

1 Olna pacyetra MHOrobonToBOro COEAMHEHNs] Ha Cpe3 U cMATUE npu BonTax KnaccoB TOYHOCTU B, a Tawkke npu
BbICOKOMPOYHLIX OonTax 6e3 perynMpyeMoro HaTshKeHWsi Mpu BCEX 3HaYeHusiXx npegena TeKyyecTu Ry, CTanm

COEMHSIEMbIX IEMEHTOB 3HaYEHUs KOI(PmLMEHTa v, CrieayeT ymMHoxaTb Ha 0,9.

2 [na pacyetra MHOro6onTOBOrO COEAUHEHVS1 Ha CMSATME cneayer npuHuMaTtb 3HadYeHue vy,, MeHbllee u3
BbIYUCITEHHbIX MPU NMPUHATbIX 3HAYEHNUAX d z,S.

14.2.10 TMpwn peirctBuM Ha GonToBoe coeauHeHve cunbl N, npoxogsien 4vepes LIEHTP TSKECTU COELMHEHMS,
pacrnpefeneHve aToM cunbl Mexay OonTamy criegyer npuHMMaTb paBHOMEPHbIM. B aTom cnyyae uucno 6ontoB B
COefMHEHUN criegyeT onpenensaTb no dopmyne

22 NI Ny (189)

A€ N, - HAVMEHBLUEE N3 3HAYEHUA B/, , Ny V 2y, BbIMMCIIEHHOE COrMacHo TpeboBaHuam 14.2.9.
B cnyuasix, kora B CTbIKe pacCTOsiHUE ; MeXay KpalHuMu Gontamy BOOMb CABWUraroLLEro yCunus npesbilaer 16d,
3HayeHve n B opmyne (189) cneayer ysenuuuBaTtb MNyTEeM [eNEHVUs Ha KO3IMPUUMEHT p=1-0,005(/d —16),

NPUHUMAEMbIA paBHbIM He MeHee 0,75. OTo TpeboBaHME He Y4YMTbIBAETCA MpU AEUCTBAM YCWUNMSA MO BCEN OSINHE
COefVHEHUs (HanpMep, B NOSICHOM COeaMHEHNN Bankn).

14.2.11 Tpn penctBum Ha OONTOBOE COEOMHEHME MOMEHTA, BbI3bIBAKOLLETO COBUM COEOMHSIEMbIX 31TIEMEHTOB,
pacnpegeneHve ycunui Ha 60nTbl crieqyer MNpuHMMaTb MPOMOPUMOHANbHO PACCTOSAHMAM OT LEHTpa TSKeCTU
COe[MHEHUs1 4O paccmaTtpuBaemoro donTta.

Ycunve B Haubornee HarpyxeHHom Gonte 7, . HE [OMKHO MPEBbIaTb MEHbLUEro M3 3HaYeHUn A7,  WUnu My
BbIYMCIEHHbIX cornacHo TpeboBaHuam 14.2.9.

14.2.12 Tpn ogHOBpEMEHHOM AencTBuM Ha OoONTOBOE COeauHEHWE Cuibl M MOMEHTa, OEWCTBYHOLUUX B OLHOW
MMOCKOCTU M BbI3bIBAOLNX COBUI COEOMHSIEMbIX 311EMEHTOB, OONTbl Criegyer MpoBepsiTb Ha paBHOAEWCTBYHOLLEE
ycunue. B HauGonee HarpyxeHHOM Gorite, OHO He [OMKHO MPEBbiaTb MEHbLIEro W3 3HAYEHUA 3, UK Ny

BbIYUCIIEHHbIX cornacHo TpeboBaHuam 14.2.9.

14.2.13 Tpn ogHOBpeMEHHOM AeNCTBUM Ha OONTOBOE COeOVHEHWE YCWITUIA, BbI3bIBAlOLLIMX CPe3 U pacTsiKeHue
fSonToB, Hanbonee HanNpsbkeHHbIV BONT, HapsAAy ¢ nposepkon no dopmyre (188), cnegyert npoBepsiTb No opmyne

ST P (1 ) <1 (190)

rae N, W N, - yCunus, 4encTBytolme Ha GonT, cpesbiBatoLLee 1 pacTArMBaroLLee COOTBETCTBEHHO,
Ny, Wy - PACYETHbIE yCunus, onpeaensiemble cornacHo TpebosaHusam 14.2.9.

14.2.14 B kpenneHusix O4HOrO 3MeMeHTa K APYroMy Yepe3 MpOKMaAKd WU MHbIE MPOMEXYTOYHbIE 3MEMEHTHI, a
Takke B 3M1eMeHTax C OAHOCTOPOHHEW HaknaaKol YyMcno GONToB MO CpaBHEHUIO C pacyeToM criegyer yBenuumBaTh Ha
10%.
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npl/l KpenneHnax BbICTynawLwWwmnx MOoNnoK Yronkos wnn uweennepos C MNOMOLbIHO KOpOTbILUGI;I yucno ©GonTos,
NPUKpenALWKMX KOPOTbILW K 3TOW MNOofKe, No CpaBHEHUIO C pe3yJibTaTOM pacyeTa crieqyeT yBenndimBatb Ha 50%.

14.2.15 dyHoameHTHbIe (aHKepHble) BonTbl crnegyeTt NpoBepsATb cornacHo TpeboaHusam CI143.13330.

14.3 PpUKUNOHHBLIE coeanHEeHUs (Ha GonTax C KOHTPONUPYEMbIM HaTsHKeHUEM)
14.3.1 @pPUKUMOHHbIE COEOMHEHWUs, B KOTOPbIX YCWUNMS NEepefalTca 4Yepe3 TpeHue, BO3HMKawlwee Mo
conpvKacarLWMMCs NMOBEPXHOCTAM COEAMHSIEMbIX 3NIEMEHTOB BCINEACTBME HATSHXKEHUSI BbICOKOMPO4HbLIX GONTOB, crneayer
NPUMEHSATb:!

B KOHCTPYKUMSIX U3 CTanu C MNpedenoMm TekyyecTu cBbie 375 H/MM2 1 HemocpeocTBEHHO BOCMPUHMMAIOLLMNX
noABWXKHble, BUOpPALMOHHbIE 1 ApYyrMe AMHAMUYECKE Harpy3Ku;

B MHOrOBOMNTOBbIX COEOMHEHMAX, K KOTOPbIM NPeabsABNATCS MOBbILLEHHbIE TPEBOBaHUA B OTHOLLEHUM OrpaHUYeHNs!
AedopMaTUBHOCTM.

14.3.2 Bo opUKLIMOHHBLIX COEAVHEHUSIX CrieayeT NPMMEHATL O0oNTbl, rarku 1 Wanbbl cornacHo TpeboeaHusM 5.6.
BonTbl crnegyeT pasmellarb cornacHo TpeboBaHusim Tabnuubl 40.

14.3.3 PacueTHoe ycunue, KOTopoe MOXET OblTb BOCMPUHATO KaXKOOW MIOCKOCTLIO TPEHUS 3MEMEHTOB, CTAHYTbIX
OJHUM BbICOKOMPOYHbLIM GONTOM, CrieayeT onpeaensts No gopmyre

Con = Rpp Al ¥r > (191)

A€ R, - PacyeTHOe COMPOTUBIIEHME PACTSHKEHMIO BbICOKOMPOYHOro 6onTa, onpeaensiemoe cornacHo TpebosaHusam 6.7;
Ay, - MOWaAb cedeHns Gonta no pesbbe, npuH1Maemasi cornacHo Tabnuue 1.9 (npunoxenue ),

- KO9hUUMEHT TPEHUs, MPUHMMaEMbI o Tabnuue 42;

vy - KO3PULMEHT, NPpUHUMAEMbIV No Tabnuue 42.

Tabnuua 42
Cnocob 06paboTkM (04UCTKN) KoadhdomumeHT KoadhdmLUMEHT vy, MpuW KOHTPOSE HaTshkeHWst GONTOB Mo
COEAMHSAEMbIX NoBepXHOCTeN TpeHna L MOMEHTY 3aKpy4MBaHUsA NPy PasHOCTN HOMUHAMbHBIX
AVaMeTPOB OTBEPCTUI 1 BGONTOB 5, MM, NPU Harpy3ke
AnHammnyeckon g =3-6; OnHammnyeckon 5=1;
cTaTnyeckon 5=5-6 cTartudeckon s=1-4
1 O pobemeTHbIN nnu opobecTpynHbIN 0,58 1,35 1,12
OBYX NOBEPXHOCTEN 6e3 KoHcepBaLum
2 ["a3onnameHHbIn gBYX MOBEPXHOCTEN 0,42 1,35 1,12
6e3 KoHcepBauum
3 CranbHbIMK LLETKaMKN OBYX 0,35 1,35 1,17
noeepxHocTeln 6e3 KoHcepBaLuun
4 be3 06paboTku 0,25 1,70 1,30
MpymeyaHwe - MNpy KOHTpore HaTskeHyst 6ONTOB Mo Yy NOBOPOTA rankv 3Ha4YeHUs v, crnedyeTt yMmHoxatb Ha 0,9.

14.3.4 lMpn penctBuM Ha (PPUKLMOHHOE coeguHeHune cunbl N, Bbi3blBalOLLEN CABUr COEAMHSIEMbIX 3NIEMEHTOB U
NpoxoAsLlen Yyepes LeHTp TSKECTU COedVHeHUWs, pacnpegeneHve 9Ton cunbl Mexay GonTamu cnegyer npuHMMaThb
paBHOMEpHbIM. B aTOM criyyae uncno 6onToB B coegnHeHUM crnegyeT onpeaenstb no gopmyne
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2 NHOucysye) (192)

A€ (3, - pacyeTHoe ycunve, onpeaensiemoe no gopmyne (191);
1 - YNCNO MNINOCKOCTEN TPEHUSI COEAMHSAEMbIX 31IEMEHTOB;

¥, - KO3(PMLMEHT ycnoBui paboTbl, NpuHMMaeMbIi no Tabnuue 1;

¥, - K03(PPMUMEHT yCrnosuin paboTbl (PPUKLIVOHHOTO COEAVHEHNS, 3aBUCALLIMIA OT Yncna n 6onTos, HEOBXoANMbIX ANs
BOCMNPUATUSA pacYeTHOro YCUNUsi, U NPUHUMAEMbI PaBHbIM:

0,8 npv » =5;
0,9 npv 5= 5 «10;
1,0 npv » =10.

14.3.5 lpu penctBum Ha QPUKLMOHHOE COEOMHEHME MOMEHTa WM CUMbl M MOMEHTA, BbI3bIBAKOLWMX COBUM
COEIMHSAEMbIX 3JIEMEHTOB, pacnpegeneHve ycunuim mexay ontamm cnegyet npuHuMmaThb cornacHo 14.2.11 n 14.2.12.

14.3.6 Tpu pencTBuM Ha PUKLMOHHOE COeauHeHVe noMuMo cunbl N, Bbi3biBaloLWe cOBUF CoeauHSEMbIX
9MIEMEHTOB, CWUnbl F, Bbi3blBaloWen pacTshkeHe B Gonrtax, 3HadeHve koadbuuueHTa v, , OnpedensiemMoe COorracHo

TpeboBaHuam 14.3.4, criegyer yMmHoXaTb Ha Koaduuuewt (1-i,/F,), TOe A, - pacTarvsalolee ycunve,
npuxoAsLLeecs Ha O4MH BonT, 7, - ycunue HatskeHysi 60nTa, NpMHUMaeMoe PaBHbIM B, = Ry, 4, -

14.3.7 OQuvametp Gonta BO (PPUKLUMOHHOM COEAMHEHWM CedyeT MpuHUMaTb Mpu YCMOBUM St =dd,, [O€ e o-
CyMMapHast TOMLMHA COeAVHSAEMbIX 3IEMEHTOB, CABUraeMbIX B OOHOM HanpasrieHuu, 4, - auameTp Gonra.

Bo (pr/IKLI,I/IOHHbIX COeaNHEHUSX C BONbLLIMM YMCTTIOM OONTOB UX OnameTp cnenyet Ha3Ha4vYaTb BO3MOXHO OonbLLNM.

14.3.8 B npoekTte AOMkHblI OblTb YyKa3aHbl Mapku CTanM M MexaHudeckue CBOWCTBa 6GonToB, raek u wamb wu
0603Ha4eHnss HI, no KOTopbIM OHW AOMXKHbI MNOCTABNATLCH, Cnocob 06paboTkM CoeaMHSIEMbIX MOBEPXHOCTEN, OceBoe
ycunue F,, NpuHMmaemoe cornacHo 14.3.6.

14.3.9 Mpn npoekTnpoBaHUn hPUKLNOHHBIX CoeaUHEHUI cnegyet obecnednBaTb BO3MOXHOCTbL CBOBOAHOMO A0CTyNa
Onsa  yctaHoBkM GOMTOB, MMOTHOTO CTAMMBaHMS nNaketra OonTamMu U 3aKpyyMBaHWS Taek C  MPUMEHEHUEM
OVHaMOMETPUYECKMX KINHOYENn, rankoBepToB U Ap.

14.3.10 [lns BbICOKOMPOYHbIX OONTOB C YBEMMYEHHBIMM pasMepamMun rofioBOK M raek 1 npu pasHoOCTU HOMMHAIbHbIX
OnameTpoB 0TBEPCTUS 1 BonTa He Bonee 3 MM, @ B KOHCTPYKUMAX U3 CTanm C BPEMEHHBIM COMNPOTUBIIEHMEM HE Hke 440
H/mmz - He Bonee 4 mm, ycTaHaBnvBaeTCs ofHa wanba nof ranky.

14.3.11 Pacyer Ha MPOYHOCTb COEAMHSIEMbIX 3fIEMEHTOB, OCIaONeHHbIX OTBEPCTUSIMU BO  (PPMKLIMOHHOM
COeQIMHEHUN, CrieayeT BbINOMHATE C YYETOM TOrO, YTO MOSIOBMHA YCUMKUS, NMPUXOOALLErOoCs Ha Kaxabivi 6onT, nepegaHa
cunamm Tpehus. NMpu 3TOM NPOBEPKY OCIabneHHbIX CEYEHUn CreayeT BbIMOMHATL: NPU MOABWKHbLIX, BUMOPALIMOHHLIX U
APYTMX AMHAMUYECKMX Harpy3Kax - Mo Niowaan CEHEHNst HETTO 4 ; MPU CTaTMYECKUX Harpy3kax - no niowann cedeHus

BpyTTO A (MPU 4, = 0,854 ) NIMBO MO yCNOBHOM Mriowaam A = 1184, (Npn 4, <0,854).

14.4 NMosicHble coeAHEHUsA B COCTaBHbIX bankax
14.4.1 CeapHble 1 OPUKLMOHHbIE NOSICHBbIE COEANHEHMS COCTaBHOW OBYTaBPOBOW Oanku crieqyer paccymTbiBaTb NO
dopmynam Tabnmubl 43.

Mpn OTCYTCTBUM rONEpeYHbIX pebep KeCTKOCTU Ans nepedadr HenoABWKHbLIX COCPeOOTOYMEHHbIX Harpy3ok,
NPUMOXKEHHBIX K BEPXHEMY MOSICY, a TakoKe NPU NPUIOXKEHUN HEMOABWKHON COCPEAOTOUEHHON Harpy3ku K HXKHEMY nosicy
HEe3aBMCUMMO OT Hanuuus pebep >KeCTKOCTU B MeCTax MPUIIOKEHWUSI Harpys3ku TMOsICHble COedVHEeHWsl criedyer
paccuuTbIBaTb Kak Ans NOABWKHON Harpy3Ku.
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CBapHble LWBbI, BbLINMOMHEHHLIE C MPOBAPOM HAa BCH TOSMLWMHY CTEHKW, Cnedyer cuuMTaTb PaBHOMPOYHLIMKU CO
CTEHKON.

Tabnuua 43
XapakTtep Harpysku [MosicHble coegnHeHus! dopMy bl 4ns pacyeTa NOSCHbLIX COeANHEHNI B
cocTaBHbIX bankax
HenopggwkHas CeapHble THnp ks Ryey,) 21 (193)
TH(nPoks Rys¥e) 21 (194)
DPUKLMOHHbIE Tl Oy k¥, 1 £1 (195)
MoaBwxHas CBapHble (OBYCTOPOHHME LLUBbI A
PHele (aBycTop ) N (196)
2Bfkwaf'}'c
2 | 2
NTTHT (197)
2szwazTc
DPUKLIMOHHBIE 2, a2
oy AT 1)
ok,

Ob6o3HaueHus1, npuHsambsie 8 mabnuue 43:

T=(05/7I- cABUralollee nodac ycunme Ha eauHuly AnvHbl, Bbi3biIBaEMOE nonepequVl cunon o (3D,er S -
CTaTU4ECKUN MOMEHT 6pyTTO nosica 6ankum oTHOCUTENbHO u,eHTpaanoﬁ OCM);

N - YNCNo YrnoBbIX LWWBOB: NpU ABYCTOPOHHUX LLIBaX N =2, npn oAHOCTOPOHHUX N =1;

Oy, » © - MApaMETPbI, onpeaensemble no 14.3.3, 14.3.4;

V'="Ys¥s1 il - DABNEHNE OT COCPEAOTONYEHHOrO Tpy3a F, Ha eAuHUUY [MHLI, OnpefensieMoe C y4eTom
TpeboBaHuii 8.2.2 n 8.3.3 (4Nna HENOABWXHbIX FPy30B V1 =1);

Vel gy KO3 (pbpULIMEHTBI HAAEXKHOCTM NO Harpy3ke, npuHumMaemsle no Cl120.13330;

S - War NosACHbIX 6ONTOB;

o= KOIpdMUMEHT, MpUHUMaemMbin paBHbIM: x=0,4 nNpu Harpy3ke no BepxHEMy MOscy Oarnku, K KOTopomy
npucTporaHa cTeHka, U «=1,0 Npy1 OTCYTCTBWN NPUCTPOXKM CTEHKW WUINN MPU HArpy3ke Mo HWKHEMY MOSICY .

14.4.2 B OGankax C QPUKLUMOHHLIMW MNOSICHBIMW COEOMHEHUSIMW C  MHOTOSTIMCTOBBLIMW  MOSACHBIMW  MaKeTaMm
NPVKPENIEHNE KaXaoro 13 NUCTOB 3a MECTOM CBOEro TEOPETMYECKOro 0OpbiBa CredyeT pacCyuTbiBaTb Ha MOMOBUHY
YCUInusi, KOTOPOE MOXET ObiTb BOCMPUHATO cedeHueM nucta. [pukpenneHve Kaxgoro nucta Ha yyacTke Mexay
DEencTBUTENbHBIM MECTOM ero obpbiBa U MecToOM O0pbiBa MpedblayLlero nucTta crieqyer paccyuTbiBaTb Ha MOfHoe
yCUIme, KOTOpoe MOXET ObITb BOCMPUHATO CEYEHUEM NUCTA.

15 TpeboBaHUsI N0 NPOEKTUPOBAHUIO 30aHUNA, COOPYKEHUN U KOHCTPYKLUN

15.1 PaccTosiHus Mmexay TemnepaTypHbIMUA LUBaMU

PaccTosHusa ; mexagy TemnepaTypHbIMU LIBaMM CTarbHbIX KapkacOB OAHO3TaXHbIX 30aHUA U COOPYXEHWUN He
AOIKHbI NPEBbILAaTh HAUBOSbLLIMX 3HAYEHUN [, , NPUBEAEHHbIX B Tabnuue 44.

Mpv npeBbIWeHN Gonee Yem Ha 5% npvBeaeHHbIX B Tabnuue 44 pacCTOsiHWN, a Takke Npu yBENUYEHUN KECTKOCTH
Kapkaca CTeHamMy WM APYIMMU KOHCTPYKUUSIMU B pacyeTe crefyer yuuTbiBaTb KIUMaTUYECKUME TemnepaTtypHble
BO3OENCTBUSI, Heynpyrue aecdopmanum KOHCTPYKLMIA U NoaaTnnBOCTb Y3r0B.
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Tabnuuya 44
XapakrepucTuka Havbonbluee pacctosHue i, , M,
npu pacyeTHON TemnepaType
Bo3gyxa, °C, (4.2.3)
3[aHUs1 N COOPYXKEHMS HarnpaBreHus t=-45 t<-45
OrannuBaemoe 3gaHve Mexay TemMnepaTypHbIMK | BOONb Onoka (no anuHe 230 160
LBamm 34aHus)
Mno wnpuHe Groka 150 110
OT TemrnepaTypHOro LBa unu Topua 34aHns OO ocu 90 60
Gnwkanen BepTuKanbHOM CBS3N
HeoTannuBaemoe 3aaHve|Mexny TemMnepaTypHbIMK | BOONb Onoka (no anuHe 200 140
N FOpsiuni Liex LBamm 34aHus)
Mo WupWHe brnoka 120 90
OT TemnepaTypHOro wBa Unu Topua 3gaHus 40 Ocu 75 50
Gnwkanen BepTuKanbHOM CBS3N
OTKpblTasa acTakaga MeXay TemnepaTypHbIMM LUBaMK BAOMb Oroka 130 100
OT TemnepaTypHOro LwwBa unu Topua 3gaHus 0o ocu 50 40
Gnvkanen BepTukanobHON CBA3N
MprmeyaHme - MNMpu HanMuMM Mexay TemnepaTypHbIMA LLUBaMK 30aHNUS UM COOPYXEHUsT ABYX BEPTUKANbHBLIX CBA3EN
paccTosiHWe MeXay NocrnegHUMM B OCSX HE JOIMKHO MpeBbiwaTh: Ans 3aaHui - 40-50 M 1 ons oTKpbITbIX 3cTakag 25-30
M, MpX 3TOM AN 34aHUA N COOPYXXEHMWI, BO3BOOUMBIX MPU PACYETHbIX Temnepatypax i< muHyc 45°C, [OMmkHbI
NPUHUMaTBLCHA MEeHbLUNE U3 YKa3aHHbIX pacCTOAHUNA.

15.2 ®epMbl U CTPYKTYPHbIE MNIIUTbI NOKPbLITUN
15.2.1 Ocun cTepxHen depM U CTPYKTYp OOMKHbl ObiTb LEHTpMpOBaHbl BO BCeX y3nax. LieHTpupoBaTb CTEpXKHM
crnegyer B CBapHbIX depmax Mo LEeHTpam TSHKECTU cedeHun (C OKpyrreHnem 0o 5 mm), a B 60NTOBLIX - MO pUCKam
YronkoB, GrvkaniLmm K oByLLKy.

Ecnn cmelleHne ocen nosicoB epm nNpyv U3MEHEHUM CeqeHuin He npesblwaeT 1,5% BbLICOTbI Nosica MEHbLLEro
CeYeHMsl, OHO He YYUTbIBaeTCs.

Mpn HanMuMM 3KCLEHTPUCUTETOB B Y3rax 3reMeHTbl bepM M CTPYKTYp CredyeT pacCcuuTbiBaTb C Y4ETOM
COOTBETCTBYOLLUX U3rMbatoLLX MOMEHTOB.

Mpy NpUNoXeHUM Harpy3oKk BHe Yy3noB depM rnosica AOSMKHbI OblTb paccyMTaHbl Ha COBMECTHOe [eicTBue
NPOAOIbHBIX YCUNUIA U M3rMbatoLLMX MOMEHTOB.

15.2.2 MNpn pacyeTte nnockux hepm COEANHEHUS ANTEMEHTOB B y3nax oepm NPUHUMAOTCS LLAPHUPHBLIMU:
MpU CEYEHUSIX ANTEMEHTOB M3 YTOSIKOB UM TaBPOB;

npv AByTaBpoBbIX, H-06pasHbIX U TPyBHaTLIX CEYEHMSX BNTIEMEHTOB, KOra OTHOLLEHWE BbICOTbl cedeHus h K anvHe
anemMeHTa ; Mexay y3namu He npeBblwaer: 1/15 - Ona KOHCTPYKUWIA, SKCTNyaTUpyeMbiX B paiioHax C pacyeTHbIMM

TemnepaTtypamm Hxke MuHyc 45°C; 1/10 - onst KOHCTPYKUMIA, SKCMyaTUpyeMbIX B OCTarnbHbIX paioHax.

Mpy npeBbILEHUN YKa3aHHbIX OTHOLUEHUI kil cnegyer ydutbiBaTb OOMONHUTENbHbIE narnbaroime MOMEHTbI B
AN1IeMeHTax OT XXeCTKOCTU Y3J10B.

(M3meHeHHasa pegakums, Usm. N 1).

15.2.3 PaccTosHve Mexay KpasiMyv SfieMEHTOB peLLETKM M Mosca B y3nax CBapHbIX dyepM C hacoHKamu crnegyet
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MPYHUMATL HE MeHee a = (6: — 20) MM, HO He Bonee 80 MM (3aech f - TonwmHa hacoHKn, MMm).

Mexay TopuamMu CTbIKyeMbIX 31IEMEHTOB NOSCOB dhepM, NePEKpbIBAEMbIX HaKNagkamm, Crieqyer oCcTaBnATb 3a30p He
meHee 50 mm.

dnaHroBble CBapHbIe LUBbI, NPUKPENMSAOLLME 3NIEMEHTbI pelleTkn depm K hacoHKam, CreqyeT BblBOAWTb Ha TOpeL
anieMeHTa Ha AsiMHy He MeHee 20 Mm.

15.2.4 B yanax cepm C nosicamv U3 TaBpoB, ABYTaBPOB U OANHOYHbLIX YIOJTKOB KpenneHnst haCoHOK K Mosikam nosicoB
BCTbIK Crneayer OCyLeCTBNATb C NpOBapoM Ha BCH TOMNWMHY dhacoHkW. B koHCTpykumsx rpynnbl 1, a Takke
3KCMyaTupyeMblX B pavioHax Npu pacHETHbIX TemnepaTypax Huwke MuHyc 45°C npumMbikaHue y3noBbix paCoHOK K nosicam
crnegyeT BbINOMHATL cornacHo npunoxenuto K (tabnvua K. 1, nosvnumsa 7).

15.2.5 MNpwn pacyete y3noB grepm CO CTEPXKHAMN TPpyBHaTOro 1 4BYTaBpPOBOro CEHEHWIN 1 MPUKPENTIEHMEM 3ITIEMEHTOB
peLLEeTkN HEMOCPEACTBEHHO K Nosicy (6e3 hacoHOK) B COOTBETCTBMM C MpaBunamn NPOEKTUPOBaHUsST CrieayeT NpPoBeEpPsiTh
HECYyLLYI0 CMOCODHOCTb:

CTEHKM nosica Npyv MecTHOM u3rnbe (NpoaaBnMBaHUM) B MeCTax NPUMbIKAHWUSA SMEMEHTOB PeLLETKU - AN KPYrnbiX U
NPAMOYTOSbHBIX TPY6;

OOKOBOW CTEHKM Nosica B MECTE NPUMbIKAHWS CXXaToro afieMeHTa peLleTky - AN NPSIMOYrofbHbIX TPYO;

MOSoK nosica Ha oTrvb - AN ABYTaBPOBOro CEYEHWS;

CTEHKW nosica - ANs ABYTaBPOBOr0 CEYEHWS;

3J1IEMEHTOB PELUETKM B CEYEHUN, NPUMbIKAIOLLEM K MOSCY;

CBaApHbIX LUBOB, MPUKPEMIISIOLLMX SIEMEHTBI PELLETKM K MOSICY .

Kpome Toro, cnegyet cobniogatb TpeboBaHMs Mo NPefoTBPALLEHNIO CIIOMCTOrO pa3pyLUeHns nosicoB depm (13.5).

15.2.6 Tpu nponerax cdepm MOKPbITMIA CBbile 36 M cnegyer npegycMmaTpuBaTbh CTPOUTENbHLIV NOABLEM, PaBHbIN
nporndy OT MOCTOSIHHOW M ANUTENbHOW HOPMAaTMBHBLIX Harpy3oK. [Mpu MroCcKux KpoBMsiX CTPOUTENbHLIN NOgbEM Criegyer
npegycmaTpvBaTb HE3aBUMCUMO OT pasmepa Nposnera, NPUHUMAs ero paBHbIM MPOrMby OT CYMMAapHOW HOpMaTUBHOM
Harpy3ku nntoc 1/200 nponerta.

15.3 KonoHHbI
15.3.1 OTtnpaBoYHble 3fEMEHTbI CKBO3HbIX KOMOHH C pelleTkamyM B ABYX MMOCKOCTAX Credyer YKpennsiTbh
Avnadpparmamu, pacnonaraeMbiMU y KOHLIOB OTMPaBOYHOIO afieMeHTa.

B CKBO3HbIX KOMOHHaxX C COEAMHUTENBbHOW PELLETKON B OA4HOW MIIOCKOCTU AvadparMbl crefyer pacnonaratb He
pexe, YemM yepes 4 M.

15.3.2 B konoHHax u cTorkax ¢ OAHOCTOPOHHUMM MOSICHBIMU LWBaMKn corniacHo 14.1.9 B yanax KpenneHus cBsa3en,
©anok, pacrnopok M OpPYrMx 3fIEMEHTOB B 30HE Mepedayun ycunus crnegyer nNpUMEeHsiTb OBYCTOPOHHUE MOSICHbIE LUBHI,
BbIXOASLLME 32 KOHTYPbl MPUKPENNAEMOro anemenTa (yana) Ha gnvHy 30;¢f C Ka>KOOW CTOPOHBI.

15.3.3 YrnoBble wBbl, npukpennsowme acoHKM COEOUHWTENbHON PELLIETKU K KOSIOHHaM BHAaxXEeCcTKy, cregyert
HasHayaTb MO pacyeTy W pacnonaraTtb C [BYX CTOPOH (paCOHKM BAOMb KOMOHHbI B BUAE OTAEMbHLIX Y4acTKOB B
LaxXMaTHOM MOpPsIAKe; MPY 3TOM PacCTOsIHME MEXAY KOHLLaMM TakuX LLUBOB HE AOSMKHO NpeBbilwaTth 15 TONWmUH dacoHKu.

B KOHCTpPyKUMSX, BO3BOAMMbIX B paMiOHaxX C pacYeTHbIMW Temnepatypamm Hwke MuHyc 45°C, a Takke npu
NPUMEHEHWN PYYHOWN OyroBOW CBapKM, YIIoBble CBAPHbIE LLUBbI AOMKHbI ObITh HENPEPLIBHLIMM MO BCEW ANMHE ()aCOHKM.

15.3.4 MoHTaXHble CTbIKW KOMOHH CreAyeT BbINOMHATh C hpe3epoBaHHbIMM TOpLIAMKM, CBapeHHbIMU BCTbIK, Ha
Hakrnagkax Co CBapHbLIMM LWBAMU U GONTOBLIMM COEAUHEHUSIMU, B TOM Ynce OpuKLUOHHBIMK. [Mpy NprBapke Haknagok
CBapHble LWBbI He crieayer OOBOAWUTL A0 CThbika Ha 25 MM C KaXXaoW CTOPOHbI. [MpUMEeHsIIOT dnaHLeBble COEAUHEHUS C
nepegaqen CXUMaoLLUX YCUNUIA Yepes3 NIOTHOE KacaHwe, a pacTarBatoLmx - Gontamm.
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(N3meHeHHas pegakums, N3m. N 1).
15.3.5 B CKBO3HbIX KOMOHHAX, BETBM KOTOPbIX COEAMHEHbI NNaHKamu, crnegyeT NpMHMMaTh:

WWPUHY & MPOMEXYTOYHbIX NnaHok - ot 0,5b o 0,75b (3peck b - rabapuTHas LIMPKUHA KOSOHHbI B MIIOCKOCTU
nnaHok);

LUMPUHY KOHLEBbLIX NNaHoK - oT 1,33, [0 1,74, .

15.4 CBA3un

15.4.1 B kaxxgom TemnepaTypHom Brioke 3gaHuns cnegyeT npegycmaTprBaTbh CamMOCTOATENbHY0 CUCTEMY CBSA3EN.

15.4.2 HwkH1e nosica 6anok n depm KpaHOBLIX Ny Ter NponeToM cebille 12 M cnegyeT YKpennaTb ropn3oHTanbHbIMU
CBA3SAMMU.

15.4.3 BepmukaribHble C8513U MeX0y OCHOBHbIMU KO/IOHHaMU HWKe YPOBHsl 6anok KpaHOBbIX MyTel crnegyert
pacnonaratb B CepeauHe Unu OKono cepeauHbl TemnepaTypHoro Groka; BepxHWe BepTuKanbHble CBSI3W LienecoobpasHo
pacrnonaratb Mo TopLam 34aHWsl U B LUarax KONoHH, NPMMbIKaIOLLMX K TEMNepaTypHbIM LWBaM, a Takke B Tex wwarax, rage
pacnonoXxeHbl CBSA3N HWKHEro sipyca.

an HEeOOCTaTOYHOM >XECTKOCTU BETBEW KOMOHH B npoAosibHOM HanpasneHun 3aaHuA, cnenyer ycrtaHaBlinBaTb
OONONMHUTENbHbIE PAacnoOpKK, 3aKpenieHHble B y3nax CBA3e.

Mpn OBYXBETBEBLIX KOITOHHAX, ECMM pacCTosiHUE Mexay BeTBAMM He MeHee 500 MM, BepTuKarnbHble CBSA3M crieqyer
pacnonaratb B MIIOCKOCTW KaXKO0M 13 BETBEN KOMOHHLI. BeTBM OBYXBETBEBLIX CBSA3EN CrieQyeT CoeanHATL Mexay coboi
peLLeTKamu.

15.4.4 Cucmema ces3ell MOKpbIMUsI 3aBUCUT OT TWMa Kapkaca (CTanbHOW UMM CMELUaHHbIN), TUMa MOKPbITUS
(MporoHHoe mnu BecnporoHHoe), rpy30noAbEMHOCTM KPaHOB U pexuMa MxX paboTbl, Hannyus MOABECHOro MOAbLEMHO-
TpaHCMNopTHOro obopyAoBaHNS U NOACTPONUIbHBLIX depMm.

15.4.5 B ypogHe HUXHUX 0SICO8 CTPOMUIbHBLIX (bepM C BOCXOASLLUMU packocamu, ONMPaloLLUMUCH Ha KOMOHHBI
HWKHUMW nosicamu, criegyer npegycmaTpyBaTb MonepevHble ropu3OHTarbHble CBSA3WM B KaXKOOM MNpofere 3gaHus y
TOPUOB, a Tawkke y TemrnepaTypHbIX LWBOB 34aHud. [Npu gnuHe TemnepaTtypHoro Gnoka Gornee 144 M u npu KpaHax
rpysonogbemMHocTbio =50 T crnegyer npegycmaTpuBaTh Takke U NPOMEXYTOYHbIE MOMepevHbIe ropU3OHTarbHbIE CBA3U
C warom He 6onee 60 M.

B 3gaHusx co ctanbHbIM Kapkacom, 0b60opyaoBaHHbIX MOCTOBbLIMU KpaHaMmu rpy3onogbemHocTbio 10 T n Gonee, u B
3[4aHUsX C NogcTponuibHbIMKM ddepmMamMmn cregyer npegycMmaTpyBaTth NMPOAOSbHbIE CBS3W, pacnonaraemMble Mo KpanHum
NaHensiM HKHMUX MOSICOB CTPOMUIbHBLIX hepm 1 06pasytoLine COBMECTHO C MOMEPEYHBbIMU CBSA3SIMU XKECTKUN KOHTYP B
NOCKOCTU HKHMX MOSICOB hePM.

B OAOHOMNPONETHbIX 30aHUAX Takoro Tuna npoaoribHble CBA3U MO HWXXHUM NoACaM crieqyer Ha3Ha4daTb BOOJb obomx
PAOOB KOJIOHH.

I'Ipm Hannm4ynn Hem3MeHAEeMOoro XXeCTKoro Ancka mexay ctponuiibHbIMU (bepmaMM C HMCxogdALwmm onopHbIM packocoMm
B y3J1aX HWXHUX NOACOB clieAyeT yCTaHaBIMBaATb TOJIbKO PaCropKu.

B MHOronponeTHbIX 3aaHnax Npy KpaHax rpy3onogbeMHOCTbio =50 T, ¢ pexxumom paboTbl 1K-6K (B cooTBeTcTBMM C
CIM 20.13330) npopornbHble CBA3W crieQyer pacnonaratb BAOMb KpaWHMX KOMOHH W 4epe3 OAMH psg BOOMb CPegHuX
KONMOHH. B MHOronponerHeix 3gaHusax ¢ KpaHamm rpysonogbemMHocTbio >50 T, ¢ pexumom pabotel 7K-8K, a Takke B
3[aHMAX C nepenagamy BbICOTbI CrieayeT HasHadyaTb Gonee 4acTtoe pacrnornoXeHWe MPOAOSIbHbIX CBA3EW MO HWKHUM
nosicam cepm. MNpogonbHble CBA3M MO CPeaHVMM psigam KOMOHH MPY OAMHAKOBOW BbICOTE CMEXHbIX MPOSIETOB Crieayer
NPOEKTUPOBAaTb TaKUMM e, KaK U BOOMb KPaNHUX PSOO0B KOMOHH.

B cny4yae, ecnu rMbKoCTb B FOPU3OHTArNbHOM MNIIOCKOCTM MNaHenew HWKHUX NOsSICOB hepM, HaxXOAALMXCS MeXay
OBYMS nonepedHbIMU CBA3eBbiMM dhepmamu, He yaosnerBopsieT 10.4, To oHa AomxkHa BbiTb obecnevyeHa NOCTaHOBKOM
pacTsxeK, 3aKpenneHHbIX B y3nax CBA3eBbIX dhepMm.
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(N3meHeHHas pegakums, N3m. N 1).

15.4.6 1o eepxHUM rosicaM CTPOMNUITbHbIX PEPM MOMEPEHHbIE FOPU3OHTAmNbHLIE CBS3U NMPU MOKPLITUM C NMPOroHaMu
crnefyer HasHavyaTb B MoOOM OOHO3TaXXHOM MPOMbLILLIIEHHOM 3A4aHuu. [lonepedHble cBsideBble hepMbl MO BEPXHUM U
HWKHMM MOsiCaM paLMoHaribHO COBMELLaTb B MnaHe.

BepxHue nosica cTponunbHbIX epM, He MpUMbIKAOLLIME HEMNOCPEACTBEHHO K rMonepevHbiM CBA3SAM, crieayer
pacKkpennsTb B MIIOCKOCTW PacnonoXeHUst 3TUX CBA3EN pacrnopKkamMu.

15.4.7 Tlpy Hanuyum XECTKOrO AWNCKA KPOBMWM B YPOBHE BEPXHUX MOSICOB B MOKPbITUSIX 6€3 NpOoroHoB (B KOTOPbIX
KpynHOpa3MepHble Kerne300eTOHHbIe MIUTbI NpMBapeHbl K BEPXHUM MosicaM UM NPOUITMPOBAHHLIA IUCT MOKPbITUS
NMPUKPENNEH B KaXOOM HWXKHEM rodpe) nonepedHble CBS3W Mo BeEpXHUM nosicaMm dhepM crieQyer ycTpavBaTb TOMbKO B
Topuax 34aHus Uy TeMnepaTypHbIX WBOB. B ocTanbHbIX Warax HeobxoanmMbl pacnopky y KOHbKa Uy OMop CTPOMNUITbHBLIX

depm.

|_|pVI HannM4nm XecTKoro AucCka KpoBIIM B YPOBHE BEPXHUX MOACOB crieayer npeaycmatpmBaTtb WMHBEHTAPHbIE
CbEeMHble CBA3N OJ14 BbIBEPKA KOHCprKLl,MVI n obecneyeHns nx yCTOVI‘-IVIBOCTVI B npouecce MOHTaxa.

B nokpbITMsix 6€3 NPOroHOB rOPU3OHTarbHbIE CBSA3W MO HWXHUM MOsicaMm CrieflyeT CTaBWTb He3aBWCMMO OT Tuna
MOKPbLITWS TOMNBKO B 30aHUAX C KpaHamy rpy30nogbeMHOCThI0 =50 T, ¢ pexmmom paboTsl 7K B Liexax MeTannyprudeckmx
npoussoacTs n 8K (B cootBeTcTBumM co CI120.13330).

Mpy HanNM4YMM NOACTPONUIbHBIX hepM B OAHOMPONETHLIX MOKPbITUAX 6€3 NMPOroHOB M MHOrOMPOSETHBLIX MOKPbLITUSX,
pacnonoXeHHbIX B OAHOM YPOBHE, HEOOX0OUMO YCTPOMNCTBO NPOAOMbHbBIX FOPU3OHTamNbHBIX CBA3EM B NIIOCKOCTM BEPXHUX
NnosicoB oepM B OOHOM U3 KparHWUX naHenemn depm.

(N3meHeHHas pegakums, N3m. N 1).

15.4.8 Tpu pacnonoXeHuM MOKPbITUN B Pa3HbIX YPOBHAX HEOGXoAUMO npeayCMOTPeTb MO OAHOW MPOAONbHON
cUcTeMe CBS3EN B KaXOOM YPOBHE.

B npenenax coHaps, rge nporoHbl MO BepxHeEMy mMosicy dhepM OTCYTCTBYIOT, HEoOXoAMMO npedycMaTtpuBaTb
pacnopku. Hanuune Takux pacnopok Mo KOHbKOBLIM y3nam depm siBnsieTcs 06s3aTenbHbIM.

15.4.9 CBs3u no doHapsmM crnegyer pacnonaratb B NAOCKOCTU BEPXHUX MOSICOB (purenen) y TopuoB dioHapsa U C
06enx CTOPOH TeMnepaTypHbIX LLBOB.

15.4.10* B MecTax pacrnonoXeHus nornepeyHblX CBA3EN MNOKPbITUS cnegyer npegycMmatpyBatb  YCTaHOBKY
eepmuKaribHbIX cesizell Mexdy chepmamul.

* O npumeHeHun n. 15.4.10 cMm. nucbmo MuHcTpost PO ot 12.07.2018 N 30936-0r/08. - NpumedaHue nsrotoButens
6a3bl AaHHbIX.

B MOKpbITUSIX 30aHUA Y COOPYXXEHWI, SKCMNyaTUpyeMbIX B paiioHax C pacyeTHbIMU TemrepaTypaMu HUkKe MUHYC
45°C cnepyet npegycMaTpuBaTh (ZOMOMHUTENBHO K 0ObIYHO NMPUMEHSIEMbIM) BEPTUKaNbHbIE CBS3U NocepeanHe Kaxaoro
nponeTa BAOSMb BCEro 34aHus.

BepTukanbHble CBA3WM criegyer pacnonaratb B MMAOCKOCTSX OMOPHbIX CTOEK CTPOMUMbHBLIX ()epM, B MIOCKOCTSIX
KOHbKOBbIX CTOeK Anst doepm nporetom Ao 30 M, a Takke B MNIOCKOCTSAX CTOEK, HaXOA4ALIMXCH MOA Y3rOM KpenneHus
Hapy>XHbIX HOr dhoHapsa ans depm nporetom 6onee 30 m.

CeueHusa anemMeHTOB BepTUKamnbHbIX CBA3EN crieqyeT HasHavaTb no npegensHomn rmbkocTtn (cm. 10.4).

(M3meHeHHasa pepakums, Mam. N 1).

15.4.11 T[oOpu3oHTanbHble CBA3M MO BEPXHNUM W HWKHMM MOsicaM paspesHbiX epM MPOMETHbIX CTPOEHUN
TpaHCMopTePHbIX ranepen criefyeT npegycmarpuBaTth pasfenbHo AN Kaxaoro nponera.

15.4.12 Tpu nNpUMEHEHUM KPECTOBOW PELLETKM CBS3EM MOKPbITUA, 3@ WCKMOYEHWEM YHUKanbHbIX 30aHUA U
COOpPY>XEHWI, pacyeT MPOM3BOAUTCS MO YCIIOBHOW CXeMe B MNPELNOSIOKEHWM, YTO pacKoCbl BOCMPUHMMAIOT TOSbKO
pacTsrvearoLme ycunus.
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I"Ipm onpegeneHnn yCI/IJ'II/|I7I B aNeMeHTax cBs3el obxaTme nosicoB d)epM yYUTbiBaTb HE crieayer.

15.4.13 B Bucaumx NOKPbITUAX C MIOCKOCTHLIMM HECYLLMMU CUCTEMaMU (ﬂByXI'IOﬂCHbIMI/I, N3rMOHO-XXECTKMMM BaHTaMM
n T.I'I.) cnepyet npeaycmMmatpuBaTb BEPTUKAlNbHbIE U TOPU3OHTAlbHbIE CBA3N MeXOY HeCyLW MU CUCTeEMaMMN.

15.4.14 KpenneHve cBsA3el cnegyeT ocyLecTBnATh Ha bonTax knacca To4HocTH B.
B 3paHusx, obopyaoBaHHbIX kKpaHamy 60MbLLION FPy30nogbeMHOCTU U pexumoB paboTsl 7K 1 8K, a Takke B crnyyae

3HaAYUTESNbHBIX YCUIWA B 3MeMeHTax CBsideil (BeTpoBble epMbl U T.M.) KpenneHve 3MeMEeHTOB CBSI3ei crieqyet
OCYLLIECTBNSATL HA MOHTaXHOW CBapke, a B OTAENbHbIX CIyYasix U Ha GonTax knacca To4HOCTM A.

15.5 Banku
15.5.1 lNakeTbl NUCTOB ANS NOSICOB CBApHbLIX ABYTaBPOBLIX Oarnok NpUMEHSATbL He criegyer.

[ns nosicoB 6anok ¢ oPUKLMOHHBIMW COEAMHEHUAMM CIEAYET NMPUMEHATb MaKeTbl, COCTosiILMe He Goree vem u3
TPEX NUCTOB; NPV 3TOM MIoLanb CEYEHUs MOSICHBIX YTOMNKOB CeayeT NpMHUMaTh paBHoi He MeHee 30% Bceli nnowlaam
ceyeHust nosica.

15.5.2 TlMosicHble LWBblI CBapHbIX 0anok, a Takke LWBbl, MNPUCOEAMHSIIOLME K OCHOBHOMY CeveHuto Garnku
BCMOMOraTernbHble 3NEMEHTbI (Hanpumep, pebpa >XecTKOCTW) CrnedyeT BbINOMHATL HenpepbiBHbIMU. [onepedHbie pebpa
YKECTKOCTM OOMKHbI ObITb C Bbipe3aMu Ans Nporycka NOsiICHbIX LLBOB.

B purendax pamMHbIX KOHCprKLI,VIVI Y ONOPpHbIX Yy35oB crneayer npuMeHATb [OBYCTOPOHHWE TMOACHble LBbI,
NPOTAXXEHHOCTb KOTOPbLIX AOJTKHA ObITb HE MEHee BbICOThbI CEYEHMS purens.

(N3meHeHHas pegakums, N3m. N 1).

15.5.3 lNpy NpYMEHEeHWM OOHOCTOPOHHUX MOSICHBIX LUBOB B CBapHbIX ABYTaBPOBbIX Gankax 1-ro krnacca, HecyLjux
CTaTMYeCKyto Harpy3ky, crnefyeT BbINOMHATL creaytolime TpeGoBaHus:

pacyeTHas Harpy3ka AormkHa OblTb NPUNOXKEHa CUMMETPUYHO OTHOCUTENBHO MOMEPEYHOro CeveHns banku;

YCTOMYMBOCTb CXaToro nosica 6anku gomkHa ObiTe obecnedeHa B COOTBETCTBUM C nepeyunucrieHnem a) 8.4.4;

pacyeT YyCTONYMBOCTU CTEHOK Banok AormkeH bbiTb Npov3BeaeH B COOTBETCTBUM ¢ TpeboBaHuamn 8.5.1 n 8.5.2;

OOMKHbl  ObITb  YCTaHOBMEHbl MNornepevHble pebpa >KeCTKOCTM B MecTax MpuroXeHnss K nosicy ©Ganku
COCpPeAOoTOYEHHBIX HAarpy3o0K, BKITOYasa Harpy3ku oT pebpurCTbIX Kerne3obeToHHbIX MWT; nonepe4Hble pedpa KeCcTKOCTU He
cregyeT ycTaHaBnvBaTth Npv NPOBEAEHUM NPOBEPKM MECTHOM YCTONYMBOCTH MO 8.2.2.

15.5.4 Pebpa xecTkocTu cBapHbIX 6anok AoMmKHbI ObiTb yaaneHbl OT CTbIKOB CTEHKU Ha paccTosiHne He meHee 10
TOMWMH CTeHkn. B MecTax nepecedveHusi CTLIKOBbIX HWM3OB CTEHKM Oanky C nNpoporibHbIM pPebpoM KECTKOCTW LUBHI,
NPUKPENnsioLLMe NPOAOIbHOE PeOpPOo XECTKOCTU K CTEHKE, HE CneayeT AOBOAUTL OO0 CTLIKOBOIO LUBA CTEHKM B MECTaX UX

nepece4veHus Ha (6¢-20) mm.

15.5.5 B cBapHbIx ABYyTaBpOBbIX Garkax KOHCTPYKLMIA rpynn 2-4 NpUMEHSOTCA OQHOCTOPOHHUE pebpa XXeCTKOCTM C
pacnonoXeHnem 1x ¢ OOHON CTOPOHbI Banku 1 NpuBapKoN X K nosicam Garku.

B Gankax ¢ OAHOCTOPOHHMMM MOSICHLIMU LLIBaMK pebpa KEeCTKOCTW Ha CTEHKe CriedyeT pacrionaratb CO CTOPOHbI,
NPOTUBONMOIOXXHON PacnonoXeH!o 0AHOCTOPOHHUX MOACHbBIX LLIBOB.

PacyeT ycTOMYMBOCTM OOQHOCTOPOHHErO pebpa »KeCTKOCTM crieqyeT Mpov3BOAMTL cornacHo TpebosaHusm 8.5.9 u
8.5.10.

(M3meHeHHasa pegakums, Mam. N 1).
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15.6 Banku KpaHOBbIX nyTeun
15.6.1 BepxHve nosicHble wWBbl B 6Gankax KpaHOBbIX NyTeW AMs KpaHoB rpynn pexumoB pabotbl 7K (B uexax
mMeTannyprudeckux npomssoacts) un 8K (mo CI120.13330) cneayeT BbINOMHATL C MPOBAPOM Ha BCHO TOMLLMHY CTEHKN.

15.6.2 CpobogHble KPOMKM pacTAHYTbIX MOsicOB 6anok KpaHoBbIX nyTerd K 6Ganok paboynx nnowiagok,
HenocpeaCTBEHHO BOCMPUHMMAIOLLUX Harpy3Ky OT MOABUXHBIX COCTABOB, AOIMKHbI ObITb NPOKATHLIMW, CTPOraHHBIMU UK
06pe3aHHbIMU MALLMHHOW KNCITOPOAHOWN I Ma3MeHHO-A4YTOBON PE3KOM.

15.6.3 Pa3mepbl pebep xecTKocTu Ganok KpaHOoBbIX NMyTew OOMKHbl yaoBNerBopaTe TpeboBaHmam 8.5.9, 8.5.10 u
8.5.17, Npn aTOM LUMPVHA BbICTYMaOLLIEN YacTX ABYCTOPOHHEro NPOMEXYTOYHOro pebpa gormkHa bbiTb He meHee 90 Mm.
[ByCTOpOHHME nonepeyHble pebpa XeCTKOCTM He cneayeT npuBapuBaTb K nosicam Oanku; npu 3TOM Topubl pebep
YKECTKOCTM AOMKHbI ObITb NNOTHO NPUIHaHbI K BEpXHEMY nosicy Ganku. B 6ankax nog KpaHbl rpynn pexxnmoB padoTtsl 7K un
8K (no CIM20.13330) Heobxogumo cTporaTb TOPLbl, MPUMbIKaIOLLME K BEPXHEMY MOSICY.

MpYMEHATbL OQHOCTOPOHHME MoMnepeqHble pebpa XEeCTKOCTM W3 MONIOCOBOW CTanu WM OOMHOYHBIX YFOMKOB C
NMPVBapKON NX K CTEHKE M K BEPXHEMY MOSACY M pacnonoxeHvem cornacHo 15.5.5 crnegyer Tonbko B 6ankax nog kpaHbl
rpynn pexumoB paboTbl 1K-5K (no CIM 20.13330).

15.7 JluctoBble KOHCTPYKL MU
15.7.1 KOoHTyp nonepeyHbIX 35IEMEHTOB XXeCTKOCTM 0borno4dek credyer NpoeKTUpoBaThb 3aMKHY ThIM.

15.7.2 Tepedady COCPEOOTOYEHHBIX Harpy3oK Ha JIMCTOBbIE KOHCTPYKUWW CriedyeT npegycmaTtpuBaTb 4epes
3NEMEHTbI KECTKOCTW.

15.7.3 B mecTax conpskeHuii oborodek pasnuyHor opMbl Criedyer MNpUMEeHATb MMnaBHble nepexodbl Ans
YMEHbLLEHUS] MECTHbIX HAMPSDKEHWIN.

15.7.4 BbIinonHeHWe BCeX CThIKOBLIX LLIBOB CrieadyeT npegycmarpuBaTth ABYCTOPOHHEN UNU OAHOCTOPOHHEN CBapKOM
C NMoaBapKoW KOPHS UM Ha Noakrnagkax.

B npoekte crnegyer ykasblBaTb Ha HEOOXOAMMOCTbL obecrnedeHust NIOTHOCTU COEAMHEHUI KOHCTPYKLUWIA, B KOTOPbIX
3Ta NNoTHOCTL TpebyeTcs.

15.7.5 B nUCTOBbLIX KOHCTPYKUMAX CNneayet NPUMEHSATbL CBapHble COeAUHEHUS BCThIK; COEAVHEHUS NUCTOB TOMLLMHON
5 MM 1 MeHee - BHaxrecTKy.

15.8 Bucsiume nokpbItus
15.8.1 [Insa KOHCTPYKUWUIA U3 HUTEN crieayeT NPUMEHSATb KaHaTbl, NPSAN U BbICOKOMPOYHYO NMPOBOMOKY (Mrv nNpokar).

15.8.2 KpoBnsi BUCSYEro MOKpLITMSA AOMKHa ObITb pacnonoxeHa HeNMOCPEeLCTBEHHO Ha HECYLLMX HUTSIX U MOBTOPSATb
obpasyemyto nmmn cpopmy. Ecnm dpopma kpoBnu otnmyaercs oT opMbl MPOBUCAHUS HUTEN, KPOBIIKO MOAHMMAtOT Hag
HUTSIMK, OMepeB Ha crneuunarnbHy0 HaACTPOEYHY0 KOHCTPYKLMWIO, UMW NOABELLMBAIOT K HATSIM CHU3Y.

15.8.3 OqepTava OMOpPHbIX KOHTYPOB crnenyer Ha3Ha4vYaTb C Y4ETOM KPpUBbIX AaBlieHnA OT yCI/IJ'Il/IIZ B NMPUKPEneHHbIX
K HUM HUTAX NPU pacHeTHbIX Harpy3kax.

15.8.4 [Ona coxpaHeHuss cTaburnbHOCTU (OOPMbI, KOTOpasl OOMkHa obecnevyvMBaTb EPMETMYHOCTb MPUHATOMN
KOHCTPYKLMWN KPOBMW, BUCAYME MOKPbITUS CRedyeT paccyuTbiBaTb HA AENCTBME BPEMEHHbBIX Harpy3oK, B TOM 4ucre
BETPOBOro otcoca. [pyn 3Tom cnegyer nNpoBepsTb U3MEHEHUE KPMBU3HbI MOKPbITUS MO ABYM HanpaBIieHWsIM - BAOMb U
nonepek Huten. Heobxogmmas cTabUNbHOCTb OOCTUrAeTCA C MOMOLLBI KOHCTPYKTUBHBIX MEPONPUATUIA: YBEMUYEHNEM
HaTSPKEHUS HWTM 3@ CYET Beca MOKPbITUA WU  NPEenBapUTENbHOIO  HamnpsbkeHUs; CO34aHMeM  crneumarnbHON
CTabnnm3npytoLLENR KOHCTPYKLUMW; NMPUMEHEHNEM U3TMOHO-KECTKMX HATEN; NpeBpaLLeHNEM CUCTEMbI HATEN U KPOBEMNbHbIX
NAUT B €0MHYH KOHCTPYKLMIO.

15.8.5 CedeHne HWUTM JOMKHO OblTb pPacCYMTAHO MO HaMbOMbLIEMY YCUMUKO, BO3HMKAKOLLEMY MpPU PaACYETHOMN
Harpyske, C Y4eTOM U3MEHEHUs] 3aJaHHOW reoMETpUM MOKpbITUSi. B ceryaTbix cuctemax, KpoMe 3TOro, CEYEHME HUTU
OOJIMKHO ObITb MPOBEPEHO Ha YCUIMe OT AENCTBMS BPEMEHHOWN HAarpy3Ku, pacrnonoXeHHOW TONbKO BAOMb AAHHOW HUTMW.
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15.8.6 BepTukanbHble 1 FOPU3OHTamNbHbIE NEpPeMELLEHUS HUTEN U YCUIUS B HUX CrieQyeT onpefensitb C y4eTom
HEMVHENHOCTUN paboTbl KOHCTPY KLU NOKPbITUS.

15.8.7 MNpun pacyeTre HUTEN U3 KAHATOB M UX 3aKpenneHnn KoaduuneHTbl ycnosun paboTsl crieqyer npuHMMaThb B
COOTBETCTBUM C pasgenom 17. Ona cTabunusmpyowmx KaHaToB, €CIiM OHW He SIBMSIIOTCA 3aTsbkkamMu A5t ONOpHOro
KOHTYpa, K03(hPULIMEHT yCIIoBUI paboThl v, =1.

15.8.8 OnopHble y3nbl HATEN U3 NPOKaTHbIX NPodMNel creqyeT BbINOMHATL LAPHUPHBLIMM.

15.9 PdnaHueBble coeanHeHUsA
15.9.1 lMpu npoekTupoBaHnM hnaHLeBbIX COEAUHEHUI CTarbHbIX KOHCTPYKLU WA, NOABEPKEHHBLIX PACTSHKEHWIO, U3rMby
WK MX COBMECTHOMY AEWCTBUIO, CreayeT NpuMmeHsaTb ctanb ans dnaHuee C355 n C390 ¢ OTHOCUTENBHBLIM CYXXEHMEM
y, =35%, NpeABapuTeEnbHO HanpskeHHbIE BbICOKOMPOYHbIE BONTLI M3 CTanu KnaccoB npoqHocT He Hwke 10.9,

BbICOKOMPOYHbIE rarkn 1 Wanbbl K HAM.

draHueBble COEANHEHMS CTarbHbIX KOHCprKLl,I/IVI, noaBEPXKEHHbIX CXaTuko Unn coBmMeCcTHOMY OEeNCTBUIO cxaTtusa ¢
n3rnbom (I'Ipl/l O[HO3Ha4YHOMN anwpe CXxmmarowmnx Hal'lpﬂ)KeHVIﬁ B coeaNHAEeMbIX enemeHTax), BbINOSHAOTCA UK Ha GonTax
(B TOM 4ucne BblCOKOI'IpO‘-IHbIX) Oe3 npeaBapuUTeENbHONro HaTAXeHUd, 3aTshKKoM CTaHOapTHbLIM PYYHbIM KITHO4YOM, WX Ha
BbICOKOIMPOYHbIX fonTax c npegBapuTeribHbIM UX HaTAXXEeHNEM.

TpeboBaHMs N0 HATSXKEHWNIO BbICOKOMPOYHbLIX 60NTOB BO oraHLEeBOM coeduHeHun, obecnevmBaroeM BO3MOXHOCTb
BOCMPUHMMATL MOMNepeYHble YCUIMSA 3a CYET CUI TPeHUs Mexay dnaHuamu, ero KOHTPOS M MIIOTHOCTU KOHTaKTa
mMexay dnaHuamu npusegeHsl B CM70.13330.

(M3meHeHHasa pegakums, Usm. N 1).

15.9.2 Tpn pacyete naHUEBbIX COEOMHEHWA B 3aBUCMMOCTM OT KOHCTPYKTUMBHOrO peLleHus, Xapakrepa
nepegaBaeMbIX yCUnvn n TpeboBaHuin skcnnyaTauum cnegyeT npoBepsaTh:

HeCyLLyt0 CNOCOOHOCTb BONTOBOrO COEANHEHWS;
MPOYHOCTL (hraHLEBbIX TIMCTOB NpU N3r1oe;

NPOYHOCTb CBApPHbIX LLUBOB, COEANHAKOLLNX cbnaHeu, C OCHOBHbIM 3J1€EMEHTOM.

15.10 CoeauHeHus c chpesepoBaHHbLIMU TOPLLAMU

B coeguHeHusX 3neMeHToB C bpe3epoBaHHbIMA TopLamMn (B CTbikax M 6asax KOMOHH U T.M.) CXUMAIOLLYIO CUmy
crniegyeTt cuMTaTh NOMHOCTLIO NepeaaroLLencst Yepes TopLbl.

Bo BHeLEHTPEeHHO cxaTbiX (CXKaTo-M3rmbaemblx) dremMeHTax CBapHble WBbl M 6ONThl, BKNKOYAs BbICOKONPOYHbIE,
yKa3aHHbIX COeOUHEHWI CrieQyeT pacCcyMTbiBaTb HA MaKCUMaribHOe pacTsruBatollee ycunme oT LeNCTBUSI MOMEHTa U
NpoOoNbHON cunbl Npu Hanbonee HeGNaronpUATHOM WX COYETAHMKM, a TakKe Ha cABuralllee ycunve OT OelCTBus
nonepeYyHon curel.

15.11 MoOHTaXxHble KpenneHns
15.11.1 MOHTa@XHble KpPEnneHUst KOHCTPYKUMA 30aHUA W COOPYXEHWn C OGankamm KpaHOBbIX MyTeEw,
paccynTbIBaeMbIMA Ha YCTanocCTb, a TakKe KOHCTPYKLUMIA N0 XENe3HOAOPOXKHbIE COCTaBbl LOSMKHbI ObITb CBApHBIMA UK
PPUKLMOHHBIMM.

B MOHTa)XHbIX COEQUHEHUAX STUX KOHCTPYKLIMIA CriedyeT NPUMEHSITb 6onThl knacca ToYHocTu B:

ONSA KpenneHust NporoHoB, 3MeMeHTOB (DOHAPHOW KOHCTPYKLUUM, CBA3EW MO BepxHUM nosicam cdepM (Npy Hanmymm
CBSA3EN MO HWKHUM MOosicaM WU >KECTKOW KPOBNK), BEPTUKanbHLIX CBA3en No depmam 1 oHapsaM, a Takke 3reMeHTOB
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daxsepka;
ONS KPEneHns CBA3EN MO HWKHUM nosicam ¢oepM Mpu Hammymm XKEeCTKON KPOBMU (MPYBaPEHHbIX K BEPXHWUM MoOsicam
KENe300EeTOHHbIX WM apMUMPOBAaHHLIX MAUT U3 SAYEUCTbIX OETOHOB WM  MPUKPENSIEHHONO B KaXdyk  BOITHY

NPOUNNPOBAHHOIO HacTmna u 1.n.);

ANsi KPenneHnst CTPONUITbHBIX U NMOACTPONUITbHBLIX )ePM K KONTIOHHaM U CTPOMUIIbHBLIX OepM K MOACTPONUIbHBLIM Mpu
YCMNOBUM Nepeaayvn BepTHKaribHOIo OMopHOro AaBMeHUs Yepes CTONMMUK;

ana KpenrneHna pa3pe3HbiX Ganok KpaHOBbIX nyTe|7| mMexay cobon, a Takke Ona KpenneHna Mx HUXHero nodca K
KOJNMOHHaM, K KOTOpPbIM He KpenATCA BepTUKaribHble CBA3U;

AN kpennenns 6anok pabo4mnx NioLwaagoK, He NOABEPratoLLMXCS BO3AENCTBUIO AUHAMUYECKUX HArpy30K;
AN KpenneHnst BTOPOCTENEHHBLIX KOHCTPYKLWIA.
15.11.2 [na nepepacnpenenerHms narnbaroLmx MOMEHTOB B 3fIEMEHTaX PaMHbIX CUCTEM KapKaCHbIX 34aHUA B y3nax

COEeAVHEHUs purenen ¢ KoNoHHaMmM MPUMEHSIIOTCA CTanbHble Haknagku, paboTatolme B nracTudeckon ctagum. Haknagkm
cneayeT BbINOMHATb U3 CTanen ¢ npegenom Tekydectu 4o 345 Himmz .

Yceunus B Haknagkax criegyer onpefendatb npu MuHMManbHOM npefene TeKkyyecTu o =f 1N MakCuMalribHOM

pmin o
npeaene Teky4ecTu o = Ry, +100 H/mmz .

max

MpooonbHble KPOMKM HAKNaAoK, paboTalolimMxX B MMACTMYECKOM CTaduu, [OOMKHbl ObiTb CTPOraHHbIMM UMK
(bpesepoBaHHbIMM.

15.12 OnopHble YacTu

15.12.1 HenoaBwxHble LWapHUPHBLIE OMOpbl C LEHTPUPYIOWUMM NPOKNagkamy, TaHreHuuarnbHble, a npyv Becbma
OonblIMX peakumnsax - OGanaHCUpHble oOnopbl Cregyer MNpPUMEHATb MNpu  HEeOOXOAMMOCTWM CTPOro  PaBHOMEPHOrO
pacnpeneneHna gasrieHnd nog OI'I0p0I7I.

Mnockue unM KaTkoBble MOABWXHBLIE OMOPbI CreAyeT MPUMEHSITb B CIyyasix, Korda HWKenexailas KOHCTPYKLUUS
AormkHa OblTb pasrpykeHa OT ropu3oHTanbHbIX YCUMWIA, BO3HUKAIOLLMX NP HEMOABWKHOM OMnvpaHum Ganku unm dpepmbl.

KoadhmumeHT TpeHrs B MIOCKUX NOABWKHBIX Onopax cnegyeT npuHuMaTh paBHbiM 0,3, B kaTkoBbix - 0,03.

15.12.2 PacyeT Ha cmsTME B LMNUHAPMYECKMX LWapHMpax (uandax) 6anaHCUpHbIX ONop crneayer BbINonHATh (mpw
LleHTpanbHOM YrTe kacaHusl MOBEPXHOCTEN, paBHOM nnn donbiem 90°) no dopmyne

FI(1250 1Ry v, ) =1, (199)
rae F - gaenexve (cuna) Ha onopy;
#, ] - paguyc v AnvHa WwapHupa, COOTBETCTBEHHO;

RIP- pac4yeTHoe conpoTuBlieHne MeCTHOMY CMATUKO Npu NNOTHOM KacaHuu, nNpuHMMaemoe cornacHoO Tpe6OBaHI/I9|M
6.1.

15.12.3 PacyeTt Ha guameTparnbHoe cxxaTue KaTKoB CriedyeT BbINOMHATL No dhopmye
FilndlRzv, )21, (200)
roe » - YMCNOo KaTKoB;
4, ] - AMaMeTp 1 ANuHa KaTka, COOTBETCTBEHHO;

E,;- Pac4HeTHoe conpoTuBIEHNE OUaMETParibHOMYy CXaTuto KaTkoB MNpu CBODOOOHOM KacaHwu, npuHMMaemoe
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cornacHo TpeboBaHusm 6.1.

16 TpebGoBaHMA nNO NPOEKTUPOBAHUIO KOHCTPYKLMMA OMOP BO3AYLHbLIX JIMHUN
anekTponepeaayn, oTKpbITbIX pacnpeaenuTeribHbIX YCTPOMCTB U KOHTAKTHLIX CeTer TpaHcnopTa
16.1 [1ns KOHCTPYKLUIA Onop BO34YLUHBIX JIMHWIA anekTponepegayn (BJ1), oTkpbITbIX pacnpegennutenbHbIX YCTPONCTB
(OPY) n koHTakTHbIX ceTen TpaHcnopTta (KC) cnegyer npumeHaTb ctann C235, C245, C255, C285, C345, C345K, C375
cornacHo npunoxeHuto B n ctanb mapkn 20 n 091 2C no genctsytowmm HO.

B 3aBMCMMOCTW OT Ha3Ha4YeHWs1 1 TUMNa UX COEQUHEHUIA KOHCTPYKLMI OMNop NoApasaensoTcs Ha rpynnbi:

rpynna 1 - cBapHble crneyunanbHble onopbl BoMbLIMX NEPEXOS0B BbICOTOM CBhilwe 60 M;

rpynna 2 - cBapHble onopbl BJl, kpomMe ykasaHHbIX B rpynne 1; cBapHbIie ONopbl OLLMHOBKU M Nnog Bbikntodarenn OPY
HEe3aBMCUMO OT HanpsiKeHus, cBapHble onopbl nog obopygoBaHne OPY HanpspkeHnem cBbiwe 330 KB; KoHCTpyKumMn K
anemeHTbl KC, cBA3aHHbIE C HaTshKeHMEM NPOBOAOB (TAMM, LUTAHMM, XOMyThbl), @ Takke OMnopbl, ykasdaHHble B rpynne 1,
npu OTCYTCTBUM CBapPHbIX COeANHEHWIA;

3 - cBapHble 1 6onToBble onopbl Noa obopyaoBaHne OPY HanpsikeHvem go 330 kB, kpome onop nog BbikmtovaTenuy;
KOHCTPYKLUMN M 3MIEMEHTbI HECYLUMX, MOogAepXuBarowmx u dumkcupyrowmnx ycTporncts KC (onopbl, purenmn XecTkux
nonepe4uH, NPOXXEKTOPHblE MayTbl, MKCaTOpbl), @ Takke KOHCTPYKUuM rpynnbl 2, kpome KC, npy oTCyTCTBMM CBApHbIX

COEAVHEHWI;

4 - cBapHble 1 OONTOBbIE KOHCTPYKLUUM KabenbHbIX KaHanoB, AeTany NyTen nepekaTkM TpaHcdopmaTopoB, Tpansbl,
NeCcTHULbI, OrpaXKaeHus 1 apyrne BcrnomoraTterbHble KOHCTPYKUun 1 anemeHTol OPY, BJ1u KC.

(M3meHeHHasa pegakums, Usm. N 1).

16.2 BonTbl knaccos TodHOCTU A 1 B ansa onop BJ1 BeicoTon go 60 m n koHcTpykumin OPY 1 KC cnegyeT npyHuMaThb,
Kak OJ1s1 KOHCTPYKLUWIA, HE pacCHYMTbIBAaEMbIX HA yCTanocTb, a AN duraHueBbIx coeqmHeHnii u onop BJ1 BeicoTon 6onee 60
M - KaK N1 KOHCTPYKLUWIA, pacCYMTbIBaEMbIX HA YCTanocTb, no Tabnuue .3 (npunoxexue IM).

16.3 JIuTble getanu cnegyeT NpPoeKTMpoBaTh U3 yrnepoancTon ctann mapok 3551 n 45J1 rpynn otnusok Il v 11 no HA.

16.4 TMpwn pacdetrax onop BJl, koHcTpykuun OPY n KC cnegyer npuHMMaTb KO3dULMEHTbI yCrnoBun paboThbl,
yCTaHOBIEHHbIE B 7.1.2, pa3genax 4 u 14 n no Tabnuue 45.

Ans onop BJl, OPY un KC 3HaveHune koaduuueHTa HageXHOCTWM MO OTBETCTBEHHOCTUwy, Criedyer MpUHUMaTh
paBHbIM 1,0.

Pacuyet Ha NpoOYHOCTb PacTAHYThLIX 3NIEMEHTOB OMop Mo dopmyne (5) ¢ 3aMeHoi B Hell 3HaYeHus R, Ha R, /vy, He
[ornycKaeTcsl.

Tabnuua 45

OnNemMeHT KOHCTPYKU Wi KoadhdmumeHT ycrnosumn
paboTbl v,

1 CxaTtble nosica u3 OOMHOYHBLIX YTONMKOB CTOEK CBODOAHO CTOSILLEN OMopbl B MEPBbIX ABYX
naHensx ot Salmaka npu y3noBbiX COEANHEHUAX:
a) Ha cBapke 0,95
6) Ha BonTax 0,90
2 CxaTbIl 3IEMEHT MNIIOCKON pELLETYaTON TpaBepcChl U3 OAUHOYHOIO PABHOMOSIOYHOIO Yrofika,
NPUKPENSieMOro O4HOWM MONKON (PUCYHOK 22):

a) nosic, MpPUKPennsieMbli K CTOWKE OMOpbl HEMOCPeaCTBEeHHO ABYyMSA GonTamu u 0,90
Gonee, NnocTaBneHHbIMY BAOMNb Nosica TpaBepcChbl

6) nosic, NpyKpennsiemMbln K CTONKE OMNopbl OAHUM BONTOM UK Yepes hacoHKy 0,75
B) packoc u pacnopka 0,75
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3 OTTSXKa U3 CTarnbHOro KaHaTa WU ny4vka BbICOKONMPOYHOWN MPOBOSIOKU:
a) 4ns NPOMEXYTOYHOM OMOpPbl B HOPMarbHOM pexunme paboThbl 0,90
0) ANs aHKepHOW, aHKePHO-YTMOBOW 1 YINOBOW OMNop:
B HOPMaribHOM pexume paboTbl 0,80
B aBapuNHOM pexume paboTbl 0,90

MpumedaHue - YkasaHHble B Tabnuue KoadMUMEHTbI YCNOBUI paboTbl He pacnpoCTPaHATCA Ha COEAUHEHMS
3MNEeMEHTOB B y3nax.

16.5 lNMpu onpepenexuy npyseaeHHON MMBKOCTM no Tabnuue 8 HanborbLUyto TMOKOCTb BCEro CTePXHS A, .. Creayer
BbIYMCNSATL Mo doopmynam:
ONS1 YETbIPEXIPaHHOIO CTEPXKHA C NapannenbHbIMU NosicamMy, LLIAPHMPHO ONepPTOro Mo KOHLIaM,
Appay = 20785 (201)

Ona TpexrpaHHOro paBHOCTOPOHHEro CTEPXHA C NapariesibHbIMKU NodcamMu, LUAapHUPHO OrnepToro no KoHuam,

My =250 b (202)

nax

ans cBobogHO CTOSALLEN CTONKU NMpaMuganbHon oopmbl (PUCYHOK 15)

P = 21 2y (203)

raoe ; - reomeTpunyeckad anmHa CKBO3HOIo CTepXKHA;
b- pacCToAHMe Mexay ocAMuM NnoAcoB Hanbonee y3KOI7I rpaHn CTEePXKHA C napanneribHbIM1 NoAcamMu;

h - BbiIcOTa cBOGOAHO CTOALLEN CTONKYU;

w=1250, 18,12 — 2,758, 1)+ 35" KOOPMDULMEHT ANs ONPeneneHnst pacHeTHON ANWHbI, TAe &, W & - PacCTOsHNS
Mexay OCSMU MOSICOB NMpammaaricHO ornopbl B BEPXHEM U HKHEM OCHOBAaHWSIX HanGoree y3Koi rpaHu COOTBETCTBEHHO.

2.2
bl ¥
BN EY I
2 i
1-1 A
7 Ng

Eﬁ \ ,r");L;l

PucyHok 22 - Cxema TpaBepchl C TPEYronbHOM peLleTKon
16.6 Pacyer Ha yCTOMYMBOCTb MpU CXaTuM C M3rMOOM CKBO3HOIO CTEMKHSI C PEeLUEeTKaMy MOCTOSHHOMO MO AfvHe
CeyeHuns crnegyeT BbINOMHATL Mo pasgeny 9.

[ns paBHOCTOPOHHETO TPEXTPAHHOTO CKBO3HOTO CTEPXHSI C pelleTkaMy MOCTOSIHHOTO MO  AfUHE CeYEeHUst
OTHOCUTENbHbIN SKCLEHTPUCUTET CreAyeT BbIYMCIATE No hopMynam:

npu n3rnbe B NIOCKOCTW, NEPNEHAMKYNAPHON K O4HOW U3 rpaHen,
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m =3 A6BM [(NE); (204)
npy n3rnbe B NIOCKOCTU, NapanienbHON OQHOW U3 rpaHeln,

= 3pM I NE) (205)

roe b - paccTosHue Mexay OCAMM MOSICOB B MITOCKOCTU rpaHu;
f- KO3(pdULMEHT, paBHbIn 1,2 npu 6onToBbIX coeanHeHnax 1 1,0 - Npy CBapHbLIX COEANHEHMSIX.

16.7 lpn pacyeTe Ha YCTOMYMBOCTb MPWU CXaTUM C U3rMOGOM CKBO3HOro CTepkHsi ¢ pewerkamm no 9.3.1 n 9.3.2
3HaYEHME SKCLIEHTPUCUTETA » NPV BONTOBBLIX COEAMHEHUSIX ANIEMEHTOB CrefyeT YMHOXaTb Ha KoadhdpuuneHT 1,2.

16.8 I'Ipvl npoBepke yCTOIZ‘-II/IBOCTI/I OTAENbHbIX MOACOB CTEPXXHA CKBO3HOIO Cev4eHnda ornop C OTTAXXKaMuy npu cxatnm ¢
n3rnbom, NpPoAosibHYO CUy B KaXaoM MnodAce crneayer onpenendtb ¢ y4eToM OONOSNTHUTENbHOIo ycunua Nad oT

nsrnbaroLLiero MomeHTa M, BblMUCISIEMOrO MO AeOPMUPOBaHHON CXEME.

[ns wapHUpHO onepTon Mo KOHLLAM peLLeTyaTon CTOMKU MNOCTOSHHOrO MO AfIMHE MPSIMOYTOMbHOrO cedeHns (Tun 2,
Tabnuua 8) onopbl C OTTsHKKAMKU 3HadeHue MomeHTa M B cepeguHe ONWHbI CTOWMKM Mpu u3rMbe ee B OA4HOW U3
NOCKOCTEN, X-X UK Y-y, crnepyeT onpenensatb rno dgopmyne

M= My +(BNIE) (f,+ 1) (206)

rae i, - n3rmbaroLLuii MOMEHT B cepeaunHe AnvHbI CTONKN OT MOMepeYHON Harpy3ku, onpeaensieMbivi Kak B 6ankax;
f - KO3(PAULIMEHT, MPUHMaeMbI cornacHo 16.6;

N - npoaosribHaA cuna B CTOliKE;

£, MPpOrMG CTOMKM B CepeavHe [NWHbl OT MOMEpedHON Harpyski, onpefensiemblit kak B OObiuHbIX Garnkax ¢
MCronb30BaHNEM NPUBEAEHHOTO MOMEHTa MHEPLIMN CEYEHNS /. ;

7, =0,0013 - Ha4anbHbIN NPOrMG CTOMKM B NNOCKOCTYH M3rvba;

- - Y, - 2 2
3ﬂ,er. ; - ONHa CTOUKW; “Fef =47 ”‘-gf’

rae A - nnowagb cevyeHust CTONKM;
Ly = MPMBEAEHHASA rMOKOCTb CTOWKK, onpeaensemMasi no Tabnuue 8 ans cedeHvs Tuna 2 ¢ 3ameHon B dpopmyne (16)

A Ha A, unm ?L}, COOTBETCTBEHHO MITOCKOCTN n3rmba.

nax

[Mpun n3rnbe CTOMKM B ABYX NIIOCKOCTSX yCUNMe 1 ; Credyer onpeaensts no gopmyne (124); npyu 3ToM HayanbHbI
nporvi6 y, crneadyer yuuTbiBaTb TONMbKO B TOM MIIOCKOCTYW, B KOTOPOW COCTABNAOLLASA YCUIUSA 3/, OT MOMEHTa Af, unu
M, nmeer HaubornblLUuee 3HavYeHue.

16.9 [lonepeyHyto cuny Q B LUAPHMPHO OMEPTOM MO KOHLAM CTOMKE C peLIeTKamMuM MOCTOSIHHOrO Mo AJfivHe
NPSIMOYTonbHOro ceveHus (Tun 2, Tabnvua 8) onopbl C OTTSXKKAMU MPU CXXaTuM ¢ U3rMboM B OLHOM U3 MITOCKOCTEN X-X
Unn y-y cnegyet NpMHMMaTb NOCTOSIHHOWM MO AfMHE CTOMKU M onpenensiTb no dopmyne

3,14pN

Q=Qmax+ 5

(fy + ) (207)

roe g, - MakcumMaribHas nonepe4yHas cuna ot nonepeyHom Harpy3ku B NMy1OCKOCTU n3rmba, onpegendemMas Kak B Gankax.
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OcTtanbHble 0603HaveHns B dropmyrie (207) cnegyeT NnpuHUMaTh Takumm xe, Kak B dpopmyrne (206).

16.10 NS wapHUpHO ONepToM MO KOHLLAM PEeLLUeTYaToOnW CTOMKM MOCTOSHHOIMO MO AfMHE TPEYrofibHOro CKBO3HOMO
ceyeHus (Tvn 3, Tabnuua 8) onopbl C OTTSHKKAMU MPU CXaTUU C M3rMOOM B OOHOW M3 NNOCKOCTEN X-X UMW Y-y 3HaveHue
MomMmeHTa M B cepeaunHe ee onuHbl cnegyet onpedensatb no gopmyne (206), a NnpuBeaeHHy rmokocTb - no Tabnuue 8
Ona cedeHus Tuna 3.

Mpn n3rmbe CTOMKN B ABYX NMOCKOCTSX 3HAYEHWE YCUNUA ¥, CreayeT NpuHUMaTh 6sMblUnM U3 [ABYX 3HAYEHMUil,
onpeaensiembIx no gopmMyne

N

2

4 =L16M, 1 ANV Ny = 0580, b+ M, 1h. (208)

Mpun y4ere 06OVX MOMEHTOB Af, U M, BO BTOpOM chopmyne (208) HavanbHbIN NPOrnG CTOVKM #, B KaXKOOW M3 OBYX
nrockocTen cnegyet npuHumaTb pasHbiM 0,001 ; .

16.11 Monepe4Hyto cuny Q B NSOCKOCTU MpaHn B LUAPHUPHO OMEPTOM MO KOHLAM PELLETYATON CTOVKe TPeyrofbHOro
CKBO3HOTO CEYEHUs1 OMopbl C OTTSXKKaAMU MpU CXXaTum ¢ 1M3rmbom criegyer onpegdensatb no cgopmyne (207) ¢ yyerom
NpuBEOEHHON rMOKOCTY 3, o onpegensiemort no Tabnuue 8 ansa cevexus Tuna 3.

16.12 Pacyer Ha yCTOMYMBOCTb CXaTblX 3NIEMEHTOB KOHCTPYKUMA U3 OAMHOYHBIX YrOSikoB (MOSICOB, peLUeTKu)
cneayeTt BbINOMHATb C Y4ETOM 3KCLEEHTPUYHOIO MPUIOXEHWS NMPOAONBHOW CUSbI.

Kak ueHTpanbHO cxaTble no ¢opmyne (7) aTM SMNeMeHTbl CRegyeT pacCyYUTbiBaTb MPU YCIOBUM YMHOXEHUS
MPOJONbHBIX CUI Ha KOIMUUMEHTBI o, U ¢y, NPUHUMaEMbIE He MeHee 1,0.

B npocTpaHCTBEHHbIX BONTOBLIX KOHCTPYKUMSX MO PUCYHKY 15 (Kpome pucyHka 15, B) M KOHLEBbIX OMop) npwu
LEHTPUPOBaHWN B Y3fe 3MEeMEeHTOB W3 OOWHOYHbIX PaBHOMOMOYHbLIX YFOMKOB MO WX PpUCKaM Mpu  OAHOPSIOHOM
pacnonoxeHun 60NTOB B 3fieMeHTaxX PeLLETKM 1 NPUKPENIIEHMN PackocoB B y3ne C ABYX CTOPOH MOSKU Nosica 3Ha4YeHns
KO3OMLMEHTOB ¢, U cr; CIIEAYET ONPEaensth:

ANs NoAcoB Npu 7, 3,5 (Mpu 7 >3,5 cneayet npuHmuvats 3 =3,5) no dopmynam:
npn 0,595 <15 <0,66 1 ¥, ;1 &7, =07
Gty = 142/ &= 0,55+ (0,2 0,058)]N,pg f Wy (209)
npu 0,4 = .vp 0,551 &, ;i &7, = 2,330/ 50,58
Gty = 0,954+ 0,12 /b +[0,34— 0622/ b+ (0,2 = 0,058 N,5 / N,y 5 (210)
ANsi PacKOCOB, NPUMbIKAOLLMX K pAaCCYUTHIBAEMOIA NaHen1 nosica, no opMynam:

npn 0,55 < 15 <0,66 U ¥, ;1 N, <07
g =118— 0360/ 5 +(18/ E— 026V N, 5 I (211)

npvn 0,4 < .75 <0551 I, ;1 N, =(2,33c/b-0,58)
g =1-004c/B+(036— 0410/ B) N,z | W, - (212)

[ns npocTpaHCTBEHHbIX GONTOBbIX KOHCTPYKUUMA MO pucyHky 15, 1), A) B dopmynax (210) u (212) cnegyer
npuHumathb 0,45 ;3 ~0,55.

B dhopmynax (211) n (212) oTHOLIEHME PacCTOSIHWUA MO MOJSIKEe yrofka packoca oT obylluka OO PUCKW, Ha KOTOPOM
yCTaHoBIEeHbl OOMThI, K LIMpUHE MONKM yronka packoca npuHato ot 0,54 go 0,6; npu oTHowweHwuu, pasHom 0,5,
KO3MPULIMEHT ¢z, BBIYUCTIEHHBIN MO chopmynam (211) u (212), AomkeH BbiTb yBenmyeH Ha 5%.

B npocTpaHCTBEHHbIX CBapHbLIX KOHCTPYKLMSIX M3 OAMHOYHbLIX PABHOMOMOYHBIX YTOMKOB MO pUCYHKy 15, 6), ) (kpome
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KOHLIEBbIX OMOp) C MPUKPENIIEHMEM PaCKOCOB B Y3/e TONbKO C BHYTPEHHEN CTOPOHbI MOMKW nosica Npu ¥,.; / i, =07
3HaYeHNs KOAPULMEHTOB ,, U ¢y CredyeT NpUHUMATb!

Npv LLEHTPUPOBaHNM B Y3riax 9N1eMEHTOB MO LeHTpaM TSHKECTU CeYeHUn
Gy = Gy =103
NPy LLEHTPUPOBaHUM B y3ax OCeil packocoB Ha OByLLIOK nosica
Oy = g = LO+ 012N, 0 TN, -

Mpun pacyeTe KOHCTPYKLUIA HA COBMECTHOE [eiCTBUE BepTUKarnbHbIX U NMomnepeYHbiX Harpy3oK 1 KpyTALLLEero MOMEHTa,
BbI3BAHHOrO OBPLIBOM NPOBOAOB UMM TPOCOB, NPUHUMAIOT o, = cry = 1,0.

O603Ha4eHus, NpuHATbIe B hopmynax (209)-(212):
C - paccTosiHME NO MOJKe Yrosika nosica oT obyLLUKa 4O PUCKW, HA KOTOPOW PacMONOXeEH LIEHTP y3na;
b - WwrpmHa nomnkM yrorka nosica;

M, - NPOAONbHas cuna B NaHenu nosca,

M,,;- CYyMMa NpoeKLuid Ha OCb NOsICa YCUNWA B packocax, NPUMbIKAIOLLMX K OOHOW Norke nosca, nepefasaemas Ha
Hero B yane v onpeaensiemas npy TOM Xe COYETaHUM Harpy3ok, kak Ans . ; Npu pacyere nosica crieqyer npuHuMaTh

Oonbluee K3 3HA4YEeHUI Mo NONny4YeHHbIX 0514 Y3110B MO KOHUaM naHernu, a npu pacdere packocoB - AONd y3na, K

d 7
KOTOPOMY MPUMbIKAET packoc.

(N3meHeHHas pegakums, N3m. N 1).

16.13 Pac4yerHble AOnuvHbI jgf N paguycbl MHEPLMW CEMEHWIA i Mpu OnpeaeneHnn rmbKocTM 3MEMEHTOB MITOCKMX

TpaBepc C NosicaMn U peLLETKON U3 OAMHOYHbIX YTOSKOB (CM. PUCYHOK 22) criegyeT NpuHMMaTh paBHbIMM:

NS PACKOCA yr =1y, i =iy

mn’

NS PacniopkA [ =1, , i =i

roe i, - pagmyc MHEpLIMM CeYeHNst OTHOCUTENbHO OCW, NaparsienibHON MIOCKOCTM PeLleTK TPaBepChbI.

16.14 TmMbkoCTb NEPBOro CHXM3Y packoca M3 OAMHOYHOrO Yrorika pellerdaron cBobogHO cTosuwiern onopbl Bl He
porkHa npesbiwatb 160.

16.15 OTKNOHEHMS Bepxa onop 1 Nporndbl TPaBepC He AOSMKHbI MPeBbIaTh 3HaYeHU, NpMBeAEeHHbIX B Tabnuue 46.

16.16 B cTanbHbIX MNPOCTPAHCTBEHHbIX KOHCTPYyKuusix ormop BJ1 n OPY 13 OQWHOYHBIX YrofkoB criegyer
npegycmaTpvBaTh B NonepeyHbIX CeveHnsax anadparmbl, KOTOpble AOMMKHbI pacnonaratbCs B CTOMKax CBOOOAHO CTOSALLMX
Onop He pexe, Yem vepes 25 M, N B CTONKaxX OMNOp Ha OTTSKKax He pexe, Yem vepe3 15 M. [Inadparmbl JOMKHbI Takke
yCTaHaBNMBaTbCA B MECTaX MPUMNOXEHNS COCPEAOTOYEHHbIX HArpy30K 1 NeperioMoB MOSICOB.

16.17 lNpn pacyeTe Ha CMATUE COEOVHSAEMbIX SfIEMEHTOB PELLETKN B 0OOHOO0ONTOBbLIX COEAMHEHUSIX C PACCTOSTHUEM OT
Kpasi aneMeHTa o LieHTpa 0TBepCTusl BAONb ycunusi MeHee 1,5d crneanyet yuutbiBaTb npumedanue 2 k Tabnuue 40.

B 0aHOGONTOBLIX COEAMHEHUSIX 3NEMEHTOB, MOCTOSIHHO paboTaloLMX Ha pacTsbkeHue (TAr TpaBepc, 3MEeMEHTOB,
NPUMbIKAIOLLNX K y3ram KperreHusl NpoBOAOB U TPOCOB, U B MecTax KpenrneHust obopyaoBaHusi), pacCcTosiHAE OT Kpast
arieMeHTa [0 LeHTpa OTBEePCTUSt BAOMb YCUNKS criegyeT NpMHUMaTh He MeHee 2d.

16.18 Packochkl, npukpenngemMmbie K noAcy fontamm B OAHOM y3ne, AO0JXHbl ObITb pacnonoxeHbl ¢ OBYX CTOPOH
MNOJTIKNA MNOACHOIO yrorska.
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Tabnuua 46
KoHCTpyKUuMst 1 HanpaBneHue OTHocuTenbHoe OTtHocuTenbHbIN Npornb TpaBepcbl 1 6anku (K NponeTy
OTKIOHEHUS OTKINOHEHMe Bepxa Wnn 4rVHE KOHCOMK)
onopbl (K BbicOTe
onopbl)
BepTukanbHbIN "opu3oHTanbHbIN
B nponete Ha KOHCOMW | B NporeTe | Ha KoHcomnwu
1 KoHueBas 1 yrnosas onopa BJl 1 1 1 He orpaHnumnBaeTcs
aHKepHoro Tuna BbicoTon Ao 60 120 200 70
M BOOMNb NPOBOAOB
2 Onopa BJ1 aHkepHoro Tuna a1 1 1 To xe
BbicoTON 00 60 M BOONb 100 200 70
NpPOBOAOB
3 [MpomexyToyHas onopa Bl He orpanu- 1 1 "
(kpome nepexofHoN) BOOMNb ymBaeTcA 150 50
NpOBOLOB
4  TlepexogHble ornopbl BJT BCcex 1 a1 1 "
TUMOB BbICOTOW CBbILLie 60 M 140 200 70
BOOMNb NPOBOAOB
5 Onopa OPY Bgonb NpoBogoB 1 1 1 1 1
100 200 70 200 70
6 To xe, nonepek NpoBoaoB 1 He orpaHu- He orpaHu- He orpaHnuuBaeTca
70 ymBaeTtcs YymBaeTcs
7 Crovika onopbl nog 1 - - - -
obopynosaHue 100
8 bBarnka nog obopyaoBaHue - 1 1 - -
300 250
MprmevaHns
1 OtknoHeHue onop OPY u Tpasepc onop BJ1 B aBapuinHOM 1 MOHT2XXHOM peXmmMax He HOpMUPYeETCS.
2 OTKNOHEHMS 1 NporMbbl Mo NO3vuUUsaM 7 U 8 OOMKHbI ObiTb YMEHbLUEHbI, €CNN TEXHUYECKMMN YCIOBUAMM Ha
aKkcnnyarauuo obopyLoBaHUst yCTaHOBIEHbI Boree XecTkue TpeboBaHus.

16.19 B 60nTOBbLIX CTbIKax MOSICHbIX PaBHOMOJ104HbIX YTOJIKOB 4YMCI10 OONTOB B CThIKe cnengyer Ha3dHadartb YETHbIM U
pacnpenenatb oonTol MOPOBHY MeXAy NoJfikaMu yrorka.

Uncno 6onToB Npu OQHOPSOAHOM M LLIAXMaTHOM MX PacroNiOKEHUM, a Takke YMCIO MonepeqHbIX psgoB 6onToB npu
OBYXPAOHOM WX pacnonoXeHun crieqyeT HasHavyaTb He Goree NATU Ha O4HON MOMKe Yrorka C KaXXOoW CTOPOHbI OT CThIKa.

YkasaHHoe 4ucrio GOnTOB M MOMepevHbIX PsifoB Criegyer yBenuYyMBaTb OO0 CEMM MpU YCIOBUKU YMEHbLUEHUS
3HayeHns KoadpdmLmeHTa v, , onpeaensemoro no tabnuue 41, ymHoxexvem Ha 0,85.

16.20 Pac4yer Ha yCTOMYMBOCTb CTEHOK OMOp M3 MHOrorpaHHbiXx Tpyo npu 4dncne rpaHen oT 8 go 12 cnepyer
BbINOMHATL N0 dhopmyie

oGy ) =1, (213)

rae o, - HanborbLuee CXMMaloLLEee HaNpsKeHne B CeYeHNM Oropbl Mpu ee pacyeTe no AedopMUPOBaHHON CXeMe;
&, - KDUTUYECKOE HaNpshKeHne, BblMMcnsieMoe no dopmyne

Gy = (B— JB-38/72 )wR} =R, (214)
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B= 0,58+ 181/

R, = (/1) [R, | E - ycnosHas MMOKOCTb CTEHKU FpaHn LUMPUHOW b 1 TOMNLLIMHOWM f;

Ww=140,033,(1- 5,/ o) »

rae ., cneayeT NpUHUMAaTh He Oonee 2,4;
5, - HAMMEHbLLIEE HaMPsSKEHNE B CEYEHU, MPUHUMAEMOE MPW PACTSXKEHUM CO 3HAKOM "MUHYC".

MHororpaHHble TpyObl OOMKHBI COOTBETCTBOBaThL TpeboBaHusMm 11.2.1 n 11.2.2 ana kpyrnbix Tpy® ¢ paguycom
OMNMUCaHHOW OKPY>KHOCTMU.

17 TpeboBaHMA NO NPOEKTUPOBAHMIO KOHCTPYKLIMA aHTEHHbIX COOPYXEHUN CBSI3U BbICOTOM A0
500 m

17.1 Onsa cTanbHbIX KOHCTPYKLUMI aHTEHHbIX coopyxeHun (AC) cneayer NpMMEHsTb CTanm CornacHoO npunoxenuto B
(kpome ctanen C390K, C590, C590K) u ctanb mapok 20 n 09IN2C no gevctaytowmm HAO. MNpu aToM criegyer npyHnUMaThb
pacnpegeneHne KOHCTPYKUUIA No rpynnam:

1 - OTTSKKM M3 CTarbHbIX KaHATOB W Lenei pasnnyHOi KOH(Urypaumn, Hecyliue BaHTbl aHTEHHbIX MOMOTEH W
aHTeHHble NMPOBOAA; 3MEMEHThI (MexaHUYeckue AeTann) OTTSXKEK MadT U aHTEHHbIX NOSOTEH, AeTanm KpeneHust OTTsKeK
K cbyHOaMeHTaMm U K CTBOMaM CTarnbHbIX OMop; craHubl U dnaHLeBble COEAVMHEHNS 3NIEMEHTOB CTBOMOB MauyT U GalueH,
BKIoYasi ornopHble donaHubl 1 balimaku;

2 - CNNoLWHOCTeHYaThIe 1 peLlieTyaThlie CTBOMbI MaJT 1 GallieH, pelueTka, anadparMsl CTBONOB GalleHHbIX Orop;
3 - NecTHUUbI, NepexoaHble NMoLWaaKu; METaNOKOHCTPYKLUUM KPenneHnst aHTeHHoro obopyaoBaHusl.

MaTtepuanbl Ans  coeduHeHWA crieQyeT MpuvHMMaTb CorflacHo  pasferly 5, HopMaTMBHblE W pacyeTHble
COMPOTUBIEHNS MaTepuanoB 1 COedMHEHUI - cornacHo pasgeny 6 u npunoxeHusam B n T

17.2 [na OTTSHKEK N 9NIEMEHTOB aHTEHHLIX MOJIOTEH CieQYyeT NPUMEHATb CTarnbHbIE KPYTIble KaHaTbl OLMHKOBaHHLIE
no rpynne CC, rpy3oBble HEPaCKPy4MBaoLLMECS OAMHAPHOW CBUBKM (CnvpanbHbIE) UM HEPACKpy4MBaKoLLMECH OBOVHON
KPECTOBOM CBUBKM C METalNIMYECKUM CEPAEHHUKOM (KpyrronpsigHble), NpyM 3TOM ChMparnbHble KaHaTbl cregyer
NPUMEHATL NpU pacyeTHbIX ycunusax o 325 kH. B kaHaTax crnegyer NpUMEHsiTb CTanbHYH KPYIIyk KaHaTHYyH
NMPOBOSIOKY HambonbLlUMX guameTpoB Mapku 1. [na cpegHe- M CUINbHOArpeCCUBHBbIX CPen - MNPUMEHNATb KaHaTbl,
OuMHKOBaHHbIe no rpynne XKC, ¢ TpebosaHmsamm ans kaHatos rpynnbl CC. Npu yBennyeHun anuHbl 0OBSA30K U3 MSArKom
OLMHKOBAHHOW MPOBOSIOKN, PacMONOXEHHLIX MO KOHUAaM kaHaToB, Ha 25% cnegyer NpUMEHSATbL packpy4uvBaroLimecs
KaHaTbl.

,D,J'IFI OTTAXEK CO BCTPOEHHbIMU U30NATOPaMWU OpeLUKOBOro Tuna clnenyer npuMeHATb CTallbHble KaHaTbl C
HemMeTannnm4ecknumn cepgedyHnkamm, eciim 3To 4ornyckaeTcda pagnotTexHn4eCkummn Tpe6OBaHI/IF|MVI.

Ona oTTAXeK C YCUNMSAMW, MPEBbILAILLIMMMA HECYLLYI0 CMOCOGHOCTb KaHaTOB W3 KPYrnoi MPOBOMIOKM, creayet
NMPUMEHSITb CTarlbHblE KaHaTbl 3aKPLITOrO TWMa 13 3eTOBPa3sHbIX U KIMHOBUAHBIX OLMHKOBAHHbIX MPOBOSIOK.

17.3 KoHUbI CTanbHbIX KAHATOB B CTakaHax unu mydrax crnefyer 3akpennaTh 3anuBKOM LIMHKOBbIM cnnasom L|AMO-
1,5]1.

17.4 [ns 3neMeHTOB aHTEeHHbIX MOSIOTEH CrieaQyeT MPUMEHsiTb NpoBoda cornacHo Tabnuue b.2. lNpumeHeHue
MeZHbIX MPOBOSIOK JOMYCKAETCH TOMbKO B CIyYasdX TEXHONOMMYECKON HEOBX0aNUMOCTI.

17.5 3HaueHne pacyeTHOro COMPOTMBIEHMSA (YCUMKWSA) PacTSPKEHMIO MPOBOAOB W MPOBOMOK CNeayeT MNpvHUMAaThb
pPaBHbIM 3HAYEHWIO Pa3PbIBHOMO YCWUMWSA, YCTaHOBIEHHOMY T[OCYAAPCTBEHHbIMM CTaHAapTamMu, [JefieHHOMY Ha
KO3(PhMLIMEHT HaEXKHOCTUN MO MaTepuany v,
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Ansi antoMMHUEBLIX U MEAHBLIX NMPOBOAOB v, =2,5;

anga ctaneantoMMHUEBBLIX MPOBOAOB MNPy HOMUHAIbHbIX CEYEeHUAX, MM2 :

16 1 25 -, =2.8;
35-95 - v, =25,
120 v Gonee R

ans GumetTannuyecknx ctanemMenHbIX NPOBOSIOK Ve =2,0.

17.6 lNpwn pacyetax koHCTpyKuui AC crniegyeT npuHMMaTh KO3MULMEHTbI YCNOBUA paboThbl, YCTAHOBMNEHHbIE B 4.3,
pasgene 14 n Tabnuue 47.

Tabnuuya 47
OneMeHTbl KOHCTPYKLUIA KoadhdmumeHT
ycnoswii pabotbl v,

MpeaBapuTeNbHO HaNPsHKEHHbIE SNIEMEHTbLI PeLlEeTKM 0,90
dnaHubl:

KOnbL,EeBOro Tuna 1,10

ocTarnbHbIX TUMOB 0,90
CranbHble KaHaTbl OTTSKEK MAYT MIN 3NIEMEHTbI aHTEHHbIX MOOTEH NMPU UX KONNYECTBE:

3-5 OTTSKEK B sipyCe Ui 3NIEMEHTOB aHTEHHBIX MOSIOTEH 0,80

6-8 oTTAXKEK B AipyCe 0,90

9 1 Boree OTTSKEK B Apyce 0,95
3agenka KOHLIOB Ha KoyLle 3aXuMamMu UM TOYEYHOE OMNpeccoBaHne BO BTYIIKE 0,75
OnneTka kaHaTa Ha KoyLue unun usonsTope 0,55
OnemMeHTbl KpenmneHust OTTSKEK, aHTEHHbIX MOSI0TEeH, NPOBOAOB, MNOAKOCOB K OMOPHbIM 0,90
KOHCTPYKUUSIM U @aHKEPHBIM dbyHOAaMEHTaM
AHKepHble Tsn 6e3 pe3bboBbIX COeaNHEHUI NpU paboTe X Ha pacTsHKEHUE C U3rMbom 0,65
MpoyLwmrHbI Npy paboTe Ha pacTskeHne 0,65
[eTtanu kpenneHnin n coeguHeHU cTanbHbIX KAHATOB:

MexaHn4eckue, KpoMe OCe LLapHMUPOB 0,80

OCW LLIAPHUPOB NPU CMATUN 0,90

17.7 OTHOCUTENbHbIE OTKIMOHEHMSI OMop (K BbICOTE) HE OOSMKHbI MPEBbILAaTh 3HAYEHWI (KpOME OTKIOHEHWIA OMop,
[Ns1 KOTOPbIX TEXHUYECKUM 3aaHVeEM Ha NPOEKTUPOBAHWE YCTaHOBIEHbI UHblE 3HAYEHMS):

1/100 - npn BETPOBOW NNK rONONEAHON Harpy3ke;

1/300 - npm 0QHOCTOPOHHEN NOABECKE aHTEHHbI K ONOpe Npy OTCYTCTBMKU BETPA.

17.8 MoHTaXHble COEAMHEHNS 3NTEMEHTOB KOHCTPYKLUMWIA, NepedatoLlme pacHeTHbIE YCUNKS, Criegyer NpoeKTUpoBaTh
Ha OonTax Knacca TOYHOCTM B © BbiCOKOMpo4HbIX GonTax. [Mpu 3HaAKONEepPeMEHHbIX YCUNUSX Creayer NpUHUMaTb
COEANHEHUST HA BbICOKOMPOYHBIX BONTax UM Ha MOHTa)KHOW CBapKe.

Bo CbJ'IaHLI,eBbIX coeanHeHunax cneayeT NpUMeHATb BbICOKOMPOYHbIe OonThbl.

[MpyMeHeHNe MOHTaXHOW CBapky unyM GOMTOB Knacca TOYHOCTU A AOMKHO ObiTb COMMAacoBaHO C MOHTUPYHOLLEN
opraHusauuen.

17.9 Packocbl rnbkocTeto 6onee 250 npyu NepekpecTHON peLleTke B MeCTax NepeceqeHnin A0omKHbl ObiTb CKpenreHbl
Mexay cobon.

Mpormbel pacnopok AuadparM M 3MNEMEHTOB TEXHONOTMYECKUX MMOWaAoK B BEpPTMKANbHOM UM TOPU3OHTAsNbHON
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NIIOCKOCTAX HE OOIMKHbI NpeBbiwaTth 1/250 nponeTa.

17.10 B KOHCTPYKLMSAX pelueryaTbix onop Avadparmbl 4OMKHbI YCTaHABNMBATLCA Ha PacCTOSHUM MEXOY HUMMK He
Donee Tpex pa3amMepoB CpeLHEro NONEPEeHHOro CEeMEHUsT CEKLIMM OMNopbl, a TaKkke B MeCTax NPUINOXeHUs COCpeoTO4EHHbIX
Harpy3oK 1 neperioMoB MosICOB.

17.11 BonTbl donaHueBbIX coeanHeHun Tpy6 cregyer pasmeLLatb Ha OAHON OKPY>KHOCTU MUHMMAanbHO BO3MOXHOMO
OuamMeTpa Ha paBHbIX PACCTOSIHUAX Mexdy COOOMN.

17.12 OnemMeHTbl pelueTkn depm, cxogslimMecss B OOHOM y3ne, CrnegyeT LEeHTPUMpoBaTb Ha OCb Mosica B TOYKe
nepeceveHns nx ocen. B mecTax npumMbiKaHUSA PackoCOB K doraHLaMm MX pacLEeHTpPOBKa AOMMKHA ObITb He Oornee Tpetu
pa3mMepa nonepe4Horo ceveHns nosica. Npu pacueHTpoBke Ha OONbLUMIA pasMep 3N1EMEHTbI LOIMKHbI ObITb paccyuTaHbl C
YYETOM Y3/0BbIX MOMEHTOB.

B npopesHbIx (pacoHKax ONs KPenneHWs packoCOB M3 KPYrMoW CTanu KOoHell npopesu creayer 3acBeprnvBaTb
oTBepcTMeM auameTpoMm B 1,2 pasa Gonblue guameTpa packoca.

17.13 OTTSXKM B MayTax C peLUeTYaTbiM CTBOSIOM CreAyeT LeHTPUpoBaTh B TOYKE MEPEceYeHnss ocei NosicoB U
pacnopok. 3a YCINOBHY OCb OTTSDKEK criedyeT NpUMHUMAaTh Xopay.

JIncToBble NPOYLUMHBLI ANt KPEMIEHUS] OTTSRKEK OOSMKHbI NOAKPENNSATLCS pebpamMm KeCcTKOCTH, NPeoXPaHSoLWLMMM NX
OT narnba.

KOHCprKLI,MVI Y310B KperuieHna OTTAXEK, KOTOpble HEe BMUCbIBAOTCA B TPAHCMNOPTHbIE ra6apv1Tb| cekum cteona
MauT, crieayeT NpoeKkTnpoBaTb Ha OTAElbHbIX BCTaBKkax B CTBOJ1€ B BMUAOE XECTKUX FﬂGﬂpI/ITHbIX ,qmaq)parM.

17.14 HatskHble ycTponcTBa (MydThl), CryXalme Ana perynvpoBaHvs AMWHbI U 3aKpenmneHus OTTSPKeK MauT,
OOIMKHbI KPENUTLCA K aHKEPHBIM YCTPONCTBaM rMOKOW KaHaTHOW BCTaBKOW. [fvHa KaHaTHOW BCTaBKM MeXZdy TopLamu
BTYNOK JOMkHa ObiTb He MeHee 20 AuamMeTpoB KaHaTa.

17.15 Onsa anementoB AC crnegyer NpMMEHATb TUMOBbIE MEXaHWYeckue AeTanu, npoweglne UCNbITaHus Ha
NPOYHOCTb M YCTanocThb.

Pe3bOy Ha pacTaHyTbIX 3nemMeHTax Ccregyer npuHMMaTh corfnacHo genctsyrowmM HO (ucnomHeHne BnaguHbl
pe3bObl C 3aKpyrneHvem).

17.16 B OTTsDKKax MaJuT, Ha MpPOBOAAX W KaHaTax rOpU3OHTarnbHbIX aHTEHHbIX MOMOTEH ANd raweHns Bubpauum
cregyert npegycmartpusaTtb NocneoBaTerbHY YCTaHOBKY NapHbIX HU3KOYACTOTHbIX (1-2,5 L) 1 BbICOKOYACTOTHbIX (4-
40 ly) BMbBporacuTenen peccopHoro Tuna. HW3ko4acToTHbIE racuTenu crieqyer BbldMpaTb B 3aBUCMMOCTU OT 4acTOTbl
OCHOBHOIO TOHa OTTSKKW, MPOBOAA WM KaHaTa. PaccTosiHve S OT KOHLUEBOMW 3adernkv kaHata OO MecTa MoaBecku
racuTtenen cnegyer onpenensTtb no gopmyne

52041107 dofPim (215)

roe d - anameTp KaHara, nposoaa, MM;
m - Macca 1 M KaHaTa, nposoaa, Kr;

P- npegBaputeribHoe HaTtAaXXeHne B KaHate, npoBoae, H.
Bbicoko4acTOTHbIE racutenmu cregyer ycTaHaBnMBaTb BbllLle HU3KOYACTOTHbLIX Ha pacCTOAHUMU S. I'IpM nponerax
NnpoBOAOB N KAaHATOB aHTEHHbIX MOJ1I0TEeH, MpeBbIllaoLWnX 300 M, racutenu cnenyer yctaHaBimMBatb He3aBUCUMO OT

pacyerta.

Onsa raweHuss konebaHui Tuna "ranonupoBaHue" cnegyer u3MeHsTb CBOOOOHYH AONWHY KaHata (npoBopa)
NMOBOAKaMMW.

17.17 AHTEHHbIE COOpPYXEHWS PagMOCBSA3N HEOOXOAMMO OKpallMBaTb COrfacHo TpeboBaHMSM MO MapKMpPOBKE U
CBETOOrPaXkAEeHMI0 BbICOTHbIX MPENATCTBUA.

17.18 MexaHn4yeckme getanu OTTSKeEK, apMaTypbl N30J1ATOPOB, a Takke MeTU3bl JOJTKHbI ObITb OLIMHKOBAHHLIMM.
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18 TpeboBaHMA NO NPOEKTUPOBAHUIO KOHCTPYKLIMIA 34aHUMA U COOPYXKEHUN NPU PEKOHCTPYKLUN

18.1 O6wme nonoxxeHns

18.1.1 OcTaTouHbIi Pecypc KOHCTPYKUWA 34aHUA M COOPYXEHW CrieQyeT OueHvMBaTb Ha OCHOBaHWMM aHanusa
UMEILLENCA TEXHUYECKON [OOKYMEHTaUWW, BU3yanbHOrO, WMHCTPYMEHTAarbHOrO OCBUAETENLCTBOBAHWINA, MPOBEPOYHbIX
pacyeToB Hecyllen CnocobHOCTM W  AedopMaTMBHOCTU KOHCTPYKTMBHBIX 3IIEMEHTOB, MMEKLIMX OedeKTbl Wnu
NnonyuYmMBLLNX MOBPEXOEHME B MNpouecce akcnnyatauum. B uTore ocBMOETENbCTBOBAHUS TEXHWYECKOE COCTOSHUE
SNIEMEHTOB 3[4aHWN U COOPYXXEHUA OOMKHO ObiTb ONpedeneHo B COOTBETCTBUM C AENCTBYHOLLUMMW HOPMaTMBHBLIMU
[OKYMEHTaMM Kak:

HOpMaTUBHOE - MpW OTCYTCTBUM [edeKTOB W MOBPEXOEHUA U COOTBETCTBUM BCeX TpebGoBaHWU MpPOEKTHOM
OOKyMEHTaL MW, AeACTBYOLLMM HOPMaM W HaLMOHamNbHbIM CTaHA4apTaM;

paboTtocnocobHoe - Npu HanuuMn OedeKTOB U NMOBPEXKOEHWI NTOKANbHOIO XapakTepa, KoTopble NMpu nocrenyoLem
pasBUTUM He MOTyT OKa3aTb BIUSIHWSI Ha HECYLUYl CMOCOBHOCTb APYrMX 3IEMEHTOB M KOHCTPYKUMUM B LLEMOM, M He
OrpaHMYMBalOT B KOHKPETHbIX YCIOBUAX HOPMAaIIbHYH SKCMyaTaumuio 34aHUs Ui COOPYKEHMS;

orpaHvMyYeHHO pPaboTocnocobHoe - Mpu HanuuuM AedEeKTOB M MOBPEXAEHWUN, HE MPeACTaBsOLLUMX OMAaCHOCTU
BHE3aMnHOro paspyLUueHUst N NoTepyu YCTOWYMBOCTN KOHCTPYKLWIA, HO MOTyLUMX B AarnbHENLLeM Bbl3BaTb MOBPEXAEHUS
OPYTVX 3NIEMEHTOB U Y3MOB KOHCTPYKLUWIA, Unu (Npy pasBuUTUM NMOBPEXOEHNS) NEPENTM B KATErOPUIO OMAacHbIX, Korga Ans
obecnedeHuss aKkcnnyatauum 34aHusi  (COOpYXXEHMs)) HeobXoOMM  KOHTPOMb 3a COCTOSIHMEM KOHCTPYKUMKA, 3a
MPOOOIMKUTENBHOCTBIO WX JKCMMyaTauuy, 3a napaMeTpamy TEXHONMOMMYECKUX MPOLECCOB (HanpuMep, OrpaHnveHue
rpy30mnoAbEMHOCTM MOCTOBbIX KPAaHOB) UK TpebyeTcs yCUneHme KOHCTPYKLWIA;

aBapMﬁHoe - Npn Hann4un ,D,GQJGKTOB 7l nospe>|<,u.eHvu71, cBmaeTenbCcTBYyOLWNX 06 ncyepnaHmm Hecyu.l,eﬁ cnocobHocTH
0C000 OTBETCTBEHHLIX 3JIEMEHTOB U COEAVMHEHUN, npencTtaBnALWMX ONMAaCcHOCTb pa3pyLUeHns KOHCprKLI,VIIZ n MoryLmx
Bbl3BaTb NMOTEPO YCTOW-IMBOCTM obbekTa B Lienom.

18.1.2 lMpn ycuneHun unm M3MEHEHUU YCIOBUIA PaboTbl COXpaHSEMbIX KOHCTPYKUUIA criegyer obecrevvBaThb Kak
MWHUMYM MX paboTOCNOCOBHOE COCTOSHME.

Ha nepvog oT npoBedeHuss obcnenoBaHWst [0 YCUIEHUSt KOHCTPYKUMKM, Haxogsiluecss B OrpaHMYeHHO
paboToCNoCOOHOM COCTOSHUM, AOMKHbI BblTb 0BecneyYeHbl HEOBXOANMBIM KOHTPOSIEM.

Mpy ycuneHnm KOHCTPYKLMIA crnegyeT npegycmaTpyBaTh KOHCTPYKTVBHbIE PeLLeHns U MeTodbl NPOn3BoACTBa paboT,
obecneymBatoLLiMe MNaBHOE BKIIOYEHME INIEMEHTOB M KOHCTPYKLMIA YCUIEHNS B COBMECTHYHO paboTy C COXpaHsieMbIMU
KOHCTPYKLMSIMW, B TOM YMCMe NPU UCMOSb30BaHNM UCKYCCTBEHHOMO perynupoBaHusi YCUNUA U BPEMEHHOW pasrpy3ku
KOHCTPYKL WA

(M3meHeHHas pepakums, Mam. N 1).

18.1.3 [Ons KOHCTPYKUWA, 3arnpoeKTUPOBaHHbLIX MO paHee OEeMCTBOBABLUMM HOPMaM U TEXHUYECKUM YCIOBUSAM,
NPOBEPOYHBIN PacyeT He criegyer NpPoBOAUTL B Criyyasix, €Cnv 3a Nepuod aKcnnyaTtauum He meHee 15 netr B HUX He
BO3HUKNU eeKTbl U NOBPEXAEHUS, HE U3MEHUMNNCH YCMOBUSA AanbHENLWen akcnnyaTaummn, Harpy3km n BO30encTBus, a
Npv UX U3MEHEHUN HE YBENUYUITUCh YCUIUS B OCHOBHbIX 3fIEMEHTaX.

18.2 PacyeTHble XxapaKTepMCTUKU CTariM U COeAUHEHUN
18.2.1 OLI,eHI/IBaTb Ka4eCTBO Matepuana KOHCprKLI,I/II7I cheagyer no OaHHbIM 3aBOOCKUX CepTI/I(bI/IKaTOB nnn no
pe3ynbratam MCMbITaHWI O6p83LI,OB. WcnbiTanns crnenyert BbINONMHATL NMPU OTCYTCTBUMA NCNONMHUTENBHON OOKyMeHTauunmn
nnn CepTM(bMKaTOB, HeaoCTaTO4YHOCTU MMEeKLWNXCA B HUX CBe,EI,eHVIﬁ mnn 06Hapy)KeHVIVI I'IOBpG)K,D,GHMVI, KOTOpblE MO
ObITb BbI3BaHbl HU3KMM Ka4eCcTBOM MeTanna.

18.2.2 Npu nccnegoBaHnm 1 UCNbITaHWM MeTanna cnegyeT onpefendTb creaytoLlme nokasarenu:

XIMUYECKMIA COCTaB - MacCoBYHO AOJ0 3NneMeHToB no Tabnuvue B.2 (npunoxerve B);
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npegen TeKy4yecTW, BPEMEHHOE COMPOTUBIIEHNE W OTHOCUTENbHOE YAJIMHEHWE MPU UCMbITAHUSIX Ha pacTshKeHue
(cnegyet NpoBOAMTbL UCMBITAHWSA C MOCTPOEHNEM AMarpammbl paboTbl cTanwm);

yOapHyl0 BA3KOCTb ONA Temnepatyp, COOTBETCTBYIOLUMX rpynne KOHCTPYKUMA WU pacyeTHOW TemnepaType Mo
Tabnuue B.1 (npunoxenue B);

yAApHYH BSA3KOCTb Mnocrie gedopMaunoHHOrO CTapeHus Anst rPynn KOHCTPYKUWMA W pacyeTHbIX TemrnepaTyp no
Tabnuue B.1 (npunoxexne B);

B OTAEMbHbLIX CIlyYasX Makpo- WM MUKPOCTPYKTYpy CTanu (B 4YacTHOCTW, ONSA KOHCTPYKUMA 1-W 1M 2-A rpynn
npunoxeHusi B, BbINOMHEHHBIX U3 KUNALLEN CTanu TOMNLWMHON CBbIwe 12 MM M 3KCMyaTMpYOLLMXCA NPy OTpULaTENbHbIX
Temnepartypax).

MecTta otbopa npo® AndA onpedeneHus NepevMCcreHHbIX nokasaTernen, Yncno npod M HeOOXOAMMOCTb YCUITEHUS
MECT BbIPE3KMN YCTaHaBMNMBaET OpraHM3aLms, NpousBoasiias obcrnegoBaHNe KOHCTPY KL WA

18.2.3 WccnegoBaHus M mUcnbITaHUA MeTanfna KOHCTPYKUWA, M3roToBreHHbIX Ao 1932 r., cnegyer npoBoguTb B
CneLmanmn3npoBaHHbIX Hay4yHO-UCCNEeOOoBaTENbCKMX MHCTUTYTaX, [4e, KpOMe CBOWCTB MeTansa, ycTaHaBnMBaeTcs
cnocob npou3BOACTBa CTanu: MyaJfIMHIOBasi, KOHBEPTEpHass C MpoAyBKOM Bo3dyxom (beccemepoBckasi  wnuv
TOMacoBCKasi), MapTEHOBCKas UMn 3N1EKTPOCTasb.

18.2.4 PacueTHble COMPOTMBIEHUA MpokaTa, FHyTbIX npodwmnen u Tpyb CcoxpaHsembiX KOHCTPYKUMW cregyer
HasHayaTb cornacHo TpeboBaHusm 6.1, Npu 3TOM 3HaYEeHUs Ry Ry W 7, CNEOYET NPUHMMATD!

ana meranna KOHCprKuMﬁ, M3roToBmneHHblx o 1932 r, - no nony4YeHHbIM Nnpu UCNbITaHUAX MUHUMalbHbIM
3Ha4YeHnaM npeaena TeKy4ecT h BDEMEHHOro ConpoTuUBNEHna, -, =1,2;

R, ANA NyANVMHIOBOWM CTanm JOSMKHO ObiTh He bonee 170 H/mMMz , 4nst KOHBEPTEPHOWN, MapTEHOBCKOW M 3NeKTpocTanu
- He 6onee 210 H/Mmmz;

ON1s MeTanna KOHCTPYKLMIN, U3roToBMEHHbIX nocne 1932 r.:

a) npn Hann4um CepTVI(bVIKaTa - N0 MMHUMalbHbIM 3Ha4YeHUAM npeaena Teky4ectn U BpeMeHHOro ConpoTuBIieHns,
YCTaHOBJ1€HHbIM B HO, no KOTOPbLIM N3roTOBMEHa AaHHad METannonpoaykuus, -, =1,025 ans npokara, U3rotoBJy1I€HHOro

Mo HOPMAaTMBHOM [OOKyMEeHTauuW, UCNonb3ytolen npoueaypy KOHTPONs CBOMCTB npokarta; v, =1,05 ana npokara,
u3roToBreHHoro nocne 1982 r. oo 1988 r.; v, =1,1 - AN Bcero octanbHOro npokara;

©) npu oTcyTcTBUM cepTudmkata (MO pesynbrataM MCCregoBaHUM Metanna cornacHo 18.2.2, a Takke Mo
cBedeHusiIM O BMAe npokaTa U BpEMEHU CTPOUTENbCTBA CreayeT onpenenatb MapKy cTanv U HOPMaTMBHbLIN JOKYMEHT,
Mo KOTOPOMY W3rOTOBMEHa [aHHas METannonpogykums) - Mo MWHMMAanbHbIM 3HAYEHUAM npegena TeKyyecTu u
BPEMEHHOTO COMPOTMBIEHUS, YCTaHOBIEHHLIM B HOPMATUBHOM AOKYMEHTE ANA AaHHOW npoaykumm, v, =1,1;

B) B Cnyyasx, Koraa naeHTMguUmpoBaThb cTanb He yaanoch, - Mo MUHMManbsHOMY pesynbTaty ucnbiTaHun, v, = 1,1;
R, AOIKHO ObITb He 6onee 210 H/mmz .

McnbiTaHus metanna He NMpov3BOAATCS, €CNM B 3NIEMEHTaxX KOHCTPYKLMA HOpMaribHble HanpsPkeHusl He Bbile 165
H/immz .

18.2.5 PacyeTHble COMpOTUBINEHNS] CBAPHbIX COEANHEHUIA COXPaHAEMbIX KOHCTPYKLWIA, NOANEXalnX PEKOHCTPYKLMN
W1 YCUNEHWIO, creayer HasHavyaTb C YYETOM MapKu CTanu, CBapoYHbIX MaTepuaros, BUOAOB CBaPKW, MOMOXEHWS LLIBOB
1 cnocoBoB KX KOHTPOIS, MPUMEHEHHbBIX B KOHCTPYKLUSIX.

Mpy OTCYTCTBWM YCTAHOBMEHHbLIX HOPMamM HEOBXOAUMbIX AAHHBIX CIEAYET NPUHUMATh:

ANA YIOBbIX WBOB R, = R, = 0448, ; Py =0,7n B, =1,0, cuntas npu aTom v, =0,8;

ANA PacTAHYTbIX CTHIKOBbLIX WBOB R,,, = 0558, B KOHCTPYKUMAX, M3rOTOBMEHHbIX A0 1972, n R,, =085R, - nocne
1972 . YTOYHATH HECYLLYK CMOCOOHOCTb CBApHbIX COEOMHEHWA CredyeT No pesynbTaTtam WUCMbITaHui o0pasuos,
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B3ATbIX U3 KOHCTPYKUUW.

18.2.6 PacuyeTHble CONpPOTUBIEHUS Cpe3y M pacTshkeHnto BoNToB, a Tawkke CMATUIO 3MIEMEHTOB, COEAUMHAEMbIX
Sontamu, crniegyer onpedensaTb cornacHo 6.5. Ecrnv HEBO3MOXHO YyCTaHOBUTL Kacc NMpPOYHOCTM OONTOB, TO 3HAYEHUS
pacyeTHbIX CONPOTUBIIEHWIA OAHOBONTOBLIX COEANHEHW creayeT nNpuHumaTsb: £, =150 H/mmz n g, =160 H/mmz .

18.2.7 PacyeTHble CONPOTUBIIEHMS 3aKIENOYHbIX COEAMHEHUI CriegyeT NpuHUMaThb no Tabnuue 48.

Ecnv B MCNONHUTENbLHOW OOKYMEHTaL MU OTCYTCTBYIOT YKasaHUa O crocobe obpasoBaHus OTBEPCTUI U MaTepuane
3aAKIMEnoK M YCTaHOBUTb WX MO MMEKLWMUMCS AaHHbIM He MPEeOCcTaBrsieTCs BO3MOXHbIM, PacYeTHble COMpPOTUBIEHUS!
crnegyeTt NpuMHMMaTh No Tabnuue 48, kak AN coeduHeHui Ha 3aknenkax rpynnbl C u3 ctanu mapku Ct2.

PacueT 3aKnenoYHbIX COeAVHEHNIA CMEAYET BbINOMHATL cornacHo dopmynam 14.2.9, npuHumas g, = R, ; Ry = Ry

D Ryg=Rys Ay = Ay = A, =07854%0 =15 dy =d, -

Tabnuuya 48
HanpspkeHHOe cocTosHme YcnosHoe lpynna PacyeTHOe conpoTuBneHve 3aKnenovyHoro
obo3HaueHve coeanHeHus coeguHeHus, H/mm2
Cpesy 1 pacTSKEHWNIO 3aKnenok CMATUIO
n3 cTanv Mapok coeanHAeMbIX
31eMeHTOB
Cr2, C13 09rza
Cpes B 180 220 -
B
C 160 - -
PacTtsxeHve (oTpbIB R, B, C 120 150 -
FOSTOBKM)
MATU B - - =
C e 2 Ry =28,
"
C - - Ry, =17R,
MprmevaHns
1 K rpynne B cnegyer OTHOCWUTb COEAMHEHUs, B KOTOPbIX 3aKMenku MocTaBfieHbl B OTBEPCTUSl, CBEPrEHHble B
cobpaHHbIX aneMeHTax Unun B AeTansx no koHgykropam; K rpynne C - coeguHeHusi, B KOTOPbIX 3aKMenky noctaBneHbl B
OTBEPCTUSA, NPOAABMNEHHbIE UK CBEPrEHHbIe 6e3 KOHAYKTOpa B OTAENbHbIX AeTansx.
2 lpn npvMeHeHUM 3aKknenok C MNOTaWHbIMK WKW MOMNYNOTalHbIMU TOMOBKaMM PaCYETHblE COMPOTUBIEHNS
3aKMenOYHbIX COEANHEHNIN Cpe3y N CMATUIO CNeayeT MoHWXKaTh YMHOXeHneM Ha koadpdpmumeHT 0,8. PaboTta ykaszaHHbIX
3aKIEnoK Ha pacTsXeHNe He JOMyCKaeTcsl.

18.3 YcuneHue KOHCTpyKLUUMA
18.3.1 KoHCTpyKuMK, 3KChnyaTMpyeMble MpU MOMOKUTENBHON TemnepaType W WU3roTOBMEHHbIE W3  KUNSLLEn
MarnoyrnepoancTon cTanu, a Takke U3 ApYrux ctanen, y KOTOpbIX MO pesynbrataMm UCMbITaHUA 3HaYeHUs yaapHoWm
BSA3KOCTU HWKE rapaHTMPOBaHHbLIX roCy4apCTBEHHBIMU CTaH4apTaMun No CTansam A8 rpynn KOHCTPYKUWA B COOTBETCTBUM
C TpeboBaHMsAMM NpUIOXXeHust B, He nognexar yCUIIEHWIO UKW 3aMeHe Npu YCMOBUM, YTO HaMPSHKEHNS B 3NIEMEHTax 13
9TUX CTanen He OyayT NpeBbiaTh 3HAYEHWUIN, MMEBLLMXCS OO PEKOHCTPYKUMM. PelieHne o6 ncnonb3oBaHuW, YCUNEHUU
WM 3aMeHe KOHCTPYKUWW, ecnu 3Kkcnfyatauuss Mx He Oyaer COOTBETCTBOBATb YKa3aHHOMY YCMOBMWIO, criegyer

NPUHMMaTb Ha OCHOBAHWUW 3aKINKOYEHUS.

18.3.2 PacyeTHyto CxeMy KOHCTPYKUMM CregyeT NpUHMMaTh C Y4ETOM OCOBEHHOCTEN ee AeNCTBUTENBHOM paboThl, B
TOM 4UCIEe C YYETOM (PaKTUYECKUX OTKITOHEHWUIA rEOMETPUYECKON (DOPMbI, Pa3MEPOB CEYEHUA, YCITOBUIN 3aKpeneHus u
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BbIMNOJTHEHUA Y3J10B CONPAXEHUA 3JTEMEHTOB.

MpoBepOYHbIE pacyEeTbl 3IEMEHTOB KOHCTPYKLUMUA U UX COEOMHEHUA CriedyeT BbINOMHATL C YY4ETOM OOHAapYKEeHHbIX
[edekToB 1 NoOBpeXaeHUn, KOPPO3MOHHOTO M3HOCA, (PaKTUYECKMX YCITOBUI COMPSDKEHMS U onuvpanus. [NpuHumas gns
nosmumii 4 1 5 Tabnuubl 1 KoadhUUMEHT ycnoBuiA paboTbl v, =1,0, pacyeT 3NMeMEHTOB CReAyeT BbINOMHATL MO

0edopMUpOBaHHON CxXeMe.

18.3.3 KoHcTpykummn, He ygoBnerBopsitowme TpedosaHuam 15.7.1-15.7.5, 17.2 v pasgenos 7-9, 11-14, a Takke
TpebosaHusim CI1 20.13330 no orpaHu4eHu0 BepTuKarbHbIX NPOrMboB, OOMKHbI ObiTb YCUMEHbl MW 3aMeHeHbl, 3a
WCKIMIOYEHNEM Cry4aeB, YKasaHHbIX B HACTosLLEM nogpasgere.

OTKNOHEHMS OT reoMeTpUYEecKon opmbl, pa3MepoB 3NIEMEHTOB U COEOMHEHMI OT HOMWHAarbHbIX, MPeBbiLlaoLne
ponyckaemble gevcteyrowmnmm ctaHgaptamm u CI 70.13330, HO He NpensiTCTBYHOLIME HOPMarbHOW SKCMfyaTauum, He
YCTPaHSTCS NpU yCrioBuM obecnevyenns HecyLen cnocobHOCTM KOHCTPYKUUIA C y4eTom TpeboBaHui 18.3.2.

18.3.4 He cnegyeT ycunmBaTtb aNeMeHTbl KOHCTPYKLUMIA, eCriu:

UX BEepTUKaNbHbIE W TOPU3OHTarbHblE MNPOrMbbl K NepemelleHns MpPEBLILWAT MpedenbHble  3HadYeHus,
ycTaHoBrneHHble CI1 20.13330, HO He npenATCTBYIOT HOpPManbHOW 3JKCNyaTauun, WUCXOAs U3 TEXHOIOrMYEeCKMX
TpeboBaHui;

MX TMBKOCTb MpeBbILLAeT npefernbHble 3HavYeHus, ycTaHoBMneHHble B 10.4, HO OTKIOHEHUS] NMOSOXEHWS KOHCTPYKLNNA
He MnpeBblWakT 3Ha4YeHun, yctaHoBneHHbIx CIT 70.13330, n ycunua B anemeHTax He OyayT Bo3pacTaTb B npouecce
JanbHenLwen aKkcnnyaTaumm, a Takke B TeX Criyyasx, Korja BO3MOXHOCTb UCMONb30BaHNSA TakuX 351IEMEHTOB npoBepeHa
pacyeToM W1 UCNbITaHUAMM.

18.3.5 Npu ycuneHum KOHCTPYKLMIA CnedyeT yuuTbiBaTb BO3MOXHOCTb MPeABapUTENbHOMO HANPSHKEHWST U aKTUBHOIO
perynupoBaHust ycunuiz (B TOM YWCMe 3a CYET CBapKW, M3MEHEHUA KOHCTPYKTVMBHOW WM PACYETHOM CXeM), a Takke
ynpyronnacTuyeckyto paboTy cTanu, 3aKpUTUYeckyto paboTy TOHKOCTEHHbIX 3NEMEHTOB M OOLUMBOK KOHCTPYKUMWA B
COOTBETCTBUW C AEUCTBYHOLLUMA HOPMaMMU.

18.3.6 KOHCTpyKUUM yCWUMEHUsS U METOObl €ro BbINMOMHEHWUS OOSMKHbI NPegycMmaTpuBaTb Mepbl MO CHWKEHUIO
HexxenaTtenbHbIX JONOSTHUTENbHbIX AedhopMaLii ANEMEHTOB B NpoLiecce yCcurneHusi B cCooTBeTcTeum ¢ 4.3.5.

Hecyuwasi cnocoBHOCTb KOHCTPYKUMIA B MpoLecce BbINOMHEHWs paboT Mo yCUreHuto ofkHa obecnevmBaTbesi C
YYETOM BINUAHUS 0CcNabrneHuii cevyeHuid oNONHUTENbHBIMA OTBEPCTUAMM NMod GONThl U BIIUSHUS CBapPKU.

B 3aBUCMMOCTW OT CTEMEHW Harpy>XeHHOCTU 3MEMEHTOB YCUNEHWE KOHCTPYKLUUW AOMKHO NPOU3BOOUTLCS Nog
NOMHOW Harpy3Kon, C YaCTUYHOW pa3rpy3Kon Unu ¢ NomnHom pasrpy3Kou.

18.3.7 lNpepbiBUCTbIE riaHroBbIe LLUBbI MPUMEHSIFOTCHA B KOHCTPYKUMAX 3-1 1 4-1 rpynn (cornacHo npunoxenuio B),
3KCNNnyaTUpyeMbiX Npu pacyeTHOM TeMnepatype He Huke MuHyc 45°C B HearpeCcCuBHOM Mnu crnaboarpeccuBHON cpege,
ans obecneyeHns COBMECTHOM paboTbl AeTanen yCUNeHns U CyLLECTBYOLLENA KOHCTPYKLMN.

Bo Bcex crnyyasix NpvMeHeHUs! YIToBbIX LWBOB CriedyeT HasHadaTb MUHUMAnbHO HeobxoauMble KaTeTbl. KoHueBble
yYacTKM LUBOB CReayeT NPOoeKTUPOoBaTh C KaTeTOM B, MbLUNM, YEM KaTeT NPOMEXYTOYHBIX y4acTKOB, U yCTaHaBMMBATL UX
pasmepbl B COOTBETCTBUN C pacHETOM.

(M3meHeHHasa pegakums, Mam. N 1).

18.3.8 lpn ycuneHnn 3nemMeHTOB KOHCTPYKLUUA MNPUMEHSAIOT KOMOWHMPOBaHHbIE COEOUHEHWS: 3aKrernoyHble C
PPUKLMOHHBIMW UK 3aKnenoYvHble ¢ bonTamm knacca To4HOCTU A.

18.3.9 B anemeHTax rpynn koHCTpykumi 1, 2, 3 unun 4 (cornacHo npunoxeHuto B), noaBep)XeHHbLIX NpU YCUIeHUm
HarpeBy BCIELCTBME CBapk1, PACYETHOE HanpshkeHue g; He AOIHKHO MpeBbillaTb 3HaYeHun 0,23}; 0,43}; 0,6;{}J unu

0,8 R, - COOTBETCTBEHHO.

HanpsixeHune oy CIeAyer onpenendatb OT Harpysok, OENCTBYIOLWMX BO BpPEMSI YCUNeHud, Ansi HeyCuneHHoro
CeYeHunA C y4eTom ¢haKTU4ECKOro COCTOSAHMS KOHCprKLI,VIﬁ (OCJ'Ia6J'IeHMVI CEeYeHUs, UCKPUBITEHUI 3rIEMEHTA U ,D,p.).

Mpw NpeBbILEeHNN YKa3aHHbIX HanpsKeHWUN Heobxoanva pasrpy3ka KOHCprKLI,VIVI nnn nogseneHne BpeMeHHbIX orop.
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18.3.10 OcHOBHbIMM cnocobamu YCUeHNs KOHCTPYKLMIA SBNSAIOTCS:

yBenuyeHue nnowaam nonepeyHoro cevYeHnst OTAeNbHbIX ANIEMEHTOB KOHCTPYKLNK;

N3MeHeHNe KOHCTPYKTUBHOWN CXeMbl BCEro Kapkaca Unm oTAenbHbIX 311IEMEHTOB €ro;

perynvpoBaHue HanpsiKeHUn.

Kaxabi 13 aTMx cnocoboB NPMMEHSIETCA CaMOCTOATENBHO MU B KOMOMHaLUUK C OpYTvM.

18.3.11 lpu pacyere 3MEMEHTOB KOHCTPYKUMWIA, YCUIEHHBbIX MyTEM YBEMUYEHUSI CEYEHUs CrenyeT YyuuTbiBaTb
pa3Hble pacyeTHblE COMPOTUBIEHUS MaTepuarioB KOHCTPYKUMM U ycuneHud. Criegyer npyvHMMatb OOHO pacyeTHoe
CONPOTMBIEHNE, PaBHOE MEHBLLEMY U3 HUX, ECIIN OHY OTNMYalOTCS He Bornee Yyem Ha 15%.

18.3.12 Pac4yer Ha NpOYHOCTb M YCTOMYMBOCTb 3NIEMEHTOB, YCUINEHHbIX CMNOCOOOM YBENUYEHMS CEHEHUI, CrieqyeT
BbIMOMHATL C YYETOM HaMnpPsPKEHWIA, CYLLECTBOBABLUMX B 3JIEMEHTE B MOMEHT yCUneHusa (C YyYETOM pasrpy3ku
KOHCTpyKUMiA). TMpn 9TOM cregyer yyuTbiBaTb HadarbHble WCKPUBIEHUS] 3MEMEHTOB, CMELLEHUE LEHTpa TSHKECTU

YCUINEeHHOro ce4eHna U UCKpuBIieHd, Bbl3BaHHbIE CBapKon.

WckprBneHus ot cBapku Npy NMPOBEPKE YCTOWYMBOCTM 3NIEMEHTOB MNMPY LIEHTPanbHOM CXaTuu U CXKaTum ¢ U3rnGom
crnefyet yunTbiBaTb BBEAEHMEM JOMOMHMTENLHOMO koadduLreHTa ycnosuit paboTsl v, ., =0,8.

lMpoBepky Ha MPOYHOCTb ANEMEHTOB, ANS KOTOpbIX cornacHo 18.3.11 npuHATO OQHO pacyeTHOe COnpOTUBIEHUE,
Kpome pacdetra no dopmynam (50), (51) m (105), cnegyer BbINOMHATbL Ha MOMHOE pacveTHoe ycunve 6e3 ydvera
HanpsKeHW, CyLLECTBOBABLUMX OO YCWMEHWS, a MpW MpoBEpKe CTEHOK Oarnok Ha MECTHYK YCTOMYMBOCTb Criegyer
NCNoNb30BaTh AOMNOMHUTENBHbBINA KO3(ULIMEHT yCrIOBMIA paboThl Ye.ad =0,8.

18.3.13 Pac4yer Ha NpoOYHOCTb 3MNEMEHTOB KOHCTPYKLUWUA, YCUNMBAEMbIX METOAOM YBEMUYEHUS CEYEHWU, cnegyer
BbINONHATL Mo hopmynam:

a) OANst LeHTparnbHO PacTsHYThIX CUMMETPUYHO YCUMMBAEMbIX 3NEMEHTOB - (5);
6) ONst LeHTParbHO CXaTbIX CUMMETPUYHO YCUNMBaEMbIX 3NIEMEHTOB

NIAR ¥y ) =1, (216)

rae v;;=0,95 - npu ycuneHmm 6e3 ncnonb3oBaHNs CBapKK,
Yo = 0,95- 025 54/ R, - NPU YCUIIEHM C NCMOMNb30BaAHNEM CBaPKM,;

B) anda HeCMMMETPUYHO YyCulnnBaeMblX UeHTparibHO pacTAHYTbIX, LEeHTPalbHO CXaTbiX M BHEUEHTPEHHO CXKaTblX
3JN1IeMeHTOoB

M
S A Y N P (217)
R}JYM‘?'-C A !

rae vy, =0,95 Ans KOHCTpyKuWiA rpynnbl 1;
3¢ =1 ANt KOHCTPYKUMIA rpynn 2, 3 1 4;

Npn Mi(AR,) =06 CNeayeT NPUHUMATD vy = vy, 3AECh vy CrieAyeT OnpeAenaTb no dopmyne (216).
WarubaroLime MOMEHTbI Af , U M, CnefyeT onpeaensTb OTHOCUTENBLHO MMaBHbIX OCEI YCUINEHHOro CeYeHUs.

18.3.14 Pacyer Ha YyCTOMYMBOCTb CXaTbIX 3JIEMEHTOB CMSIOLLIHOMO CEYEHUS B MIOCKOCTU OENCTBUA MOMEHTOB
BbIMOSTHAETCS Mo hopmMyne

NHp AR, V=1 (218)
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rae A - nnowagb YCUNeHHOro CeYeHms;
¥, - KO3(PMLMEHT ycroBui paboTbl, NpuHMMaembin He Gonee 0,9.

- KO3HPULMEHT, onpedensembii no tabnuue [.3 (npunoxenne [1) B 3aBMCMMOCTV OT YCIIOBHOM MMOKOCTM
YCWIEHHOTO 3MeMeHTa 7. M MPUBEAEGHHOTO OTHOCUTENbHOTO SKCUEHTPUCUTETA wmye =1iwmsy, 1 - KO3 (PPULINEHT BRUAHUSA
dopmbl ceveHns no Tabnuue [.2 (npyunoxexve );

my =2 (AT, (219)

30€eCb [F, - MOMEHT COMNpoTUBNEHNA ANA Hamboree cXaToro BOMOKHa;
€y 3KBUBANEHTHbIN OKCLUEHTPUCUTET, y‘-II/ITbIBaIOLLI,I/IVI 0cobeHHOCTH pa6OTbI YCUNEHHOIo CTEepPXHA U onpe,qenﬂeMbM

no copmyne

ey =+ fopthy iy (220)

T0€ ¢ - 9KCLEHTPUCUTET NPOOONbHON CUIbl OTHOCUTENBHO LIEHTParnbHOM OCK YCUMEHHOrO CE4EHUs NMoCcre YCUMNeHust; B
TEeX Cnydvasix, KOrga 3KCLEHTPUCUTET MPOAONbHOMA CUMbl OCTAETCSt HEW3MEHHbIM, €ro 3HauyeHvWe onpeaensercs
BbIP@KEHVEM 2 =gy —2,, A€ 2, - CMELUEHNE LIEHTPA TSHKECTU CEYEHNsI NPY YCUNEHUN, NPUHAMAEMOE CO CBOMM 3HAKOM
(pucyHok 23, a) n 6);

B ofuleM cryyae cxaTusi C M3rMbom, a TaKke B Clyvyae MpUIOXKeHUs OOMNOMHUTENbHBIX NPOAOMbHBIX UMK
MOMNEpPEeYHbIX CUM MOCME YCUIEHWS, BEMUYUHA » OMNPEAENseTCs BbIPAXEHUEM , — af77, 4e M - pacyeTHbli MOMEHT
OTHOCWTENBHO LEHTPanbHOM OCU YCWUIEHHOrO CEYEHMWs; MPU HECUMMETPUYHOM YCUMEHUM LEHTparnbHO CXaToro
(NepBoHa4anbHoO) arieMeHTa B Ka4eCTBe g CyYaliHbll SKCLIEHTPUCUTET YYNUTLIBAETCA C TakMM 3HAKOM, 4TOBbI y4ecTb

HauGonee HeGnaronpuUsATHLIN CryyYar;

By

e,

PucyHok 23 - K onpegeneHnto akcLeHTpUcUTeTa NpogonbHON CUMbl MPY NONOXUTENBHOM (a@) 1 oTpuuatensHoMm (0)
3HaYeHUAX

f» - ONpeaenseTca no gopmyne

fxzfﬂ[l_qN%]a (221)

30€ecb 7 - Ha4anbHbIN I'IpOFVI6 ycunmneaemMoro afieMeHTa; B pacyerax cxatbix CTEPXXHEN Ha yCTOI7I‘-IVIBOCTb 3Ha4eHve 7,

ornpenensieTcs OT pacyeTHbIX HadanbHbIX HArpy3oK; B pacyerax Ha AedOpMaTMBHOCTb - OT HOPMAaTMBHBLIX HaYarnbHbIX
Harpysok;
S J,- CyMMa MOMEHTOB MHEPUMM 3M1EMEHTOB YCWIEHMSi, MPUCOEANHAEMbIX OAHOBPEMEHHO, OTHOCWTEMNbHO WX

COBCTBEHHbIX LIEHTparbHbIX OCEN, NepreHANKYNSPHbIX K NMIOCKOCTU 13rnba;

gy = N, [NV, — M) - KOIOMULINEHT, YUYMTHIBAKOLLMIA BMUSIHAE NPOAONBHON CUMb:

npu pac4yete n3rnbaemblx 311IEMEHTOB 05N=1;
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npn ManblX 3Ha4YEeHUAX COBCTBEHHbLIX MOMEHTOB nHepuumnm 3JN1ieMeHTOB YCUIeHusa (Zfr,fj <['_],]) ,u,ecbopmaumm He
YHUTBIBAKOT U 7. = #;;

npu npucoegmHeHnn 3NEMEHTOB YCUIMEeHUA K NMIOCKMM MOBEPXHOCTAM YCUIMMBaeMoro 3JrieMeHTa, Hanpumep,
napannesnbHbIM NTOCKOCTU n3rmba, NPUHUMAETCA 7. = 7,

F,y~ BONOMHUTENbHLIN  OCTATOYHbIA NPOrMG, BO3HMKAIOLIMA BCIEACTBUE MPUBAPKA JNIEMEHTOB  YCUNEHUs,
onpegenseTcd no doopmyne

2

Jw= &Nﬂ%z"ﬁ'}’i ’ (222)

30€eCb 4 - CPeOHUn KO3MMUUNEHT NPEPbIBHOCTM LUMOHOYHOMO LIBA C YYETOM MPOTSHKEHHOCTM KOHLIEBbIX €r0 Y4acTKOB
(NP1 cnnoLWwHbIX WBaX ¢=1); =0 04k f2 - napameTp MPOAOSbLHOMO YKOPOYEHMSI 3NIEMEHTa OT HamNOXeHWs OOUHOYHOTO

LBa; k, - KaTeT CBA3YIOLIMX LIBOB, CM; [; =i, - PACYETHas AnvHa 3neMeHTa B NiockocTy nsrmba (4Na 0gAHOMPOSETHbLIX
Ganok j, - nponer 6anku); y;, - PaccTosiHME OT /-rO LWBa [0 LEHTParbHON OCY YCUIEHHOTO CeYeHUsi, NpuH1MaeMoe co
CBOVM 3HAKOM; 5, - KOI(PMLMEHT, yUNTLIBAKOLLMIA HAYaNbHOE HanPsHKeHHO-AeOPMMPOBAHHOE COCTOSIHUE 3MeMeHTa 1
CXeMy €ro YCWIEHUs W 3aBUCALUMA OT & = oy, f Ry - koadpcpmumeHTa, XapakTepusyoLwero YpoBeHb HavarbHbIX
HanpsPKEHW B 30HE i-ro LLBa B HAauboree Harpy>eHHOM CEYEHUM 3rieMeHTa (PUCYHOK 24).

320 T
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1 - B pacTAHYTOMN 30HE CeYeHust; 2 - B CXKaTol 30He, B pacyeTax Ha YCTOMYMBOCTL; 3 - B CXKaToi 30He B pacyeTax Ha
0edopMaTUBHOCTL; 4 - B pPacTAHYTOM N CXKaTOWM 30HAX CEYEHMSI NMPU CXEMaX YCUIEHNS!, CBA3aHHbIX C HANOXeHNeM
[BYCTOPOHHIX LLIBOB

PucyHok 24 - 3aBUCUMOCTU (&) NpW LWIBaX

Ecnu ceapouHbit npornb 7, SABMAETCA pasrpyarLmm (akTopoM (3HaK 7, He COBMajaeT Co 3HaKoM CYyMMbl (C+
Fae)) W MPUBOOUT K YMEHbLUEHMO abCOMOTHON BEMUYMHBI SKBUBANIEHTHOTO 3JKCLIEHTPUCUTETA, TO 3HAYeHve i,
npuvHYMaeTcsa paBHbIM 0,5; B NPOTUMBHOM crnyyae i, =1.

18.3.15 lNpu pacyere Ha YCTOMYMBOCTb 3MIEMEHTOB MPU LIEHTPaNbHOM CXaTuM U Cxatum C¢ usrmbom cnegyer
NpYHUMaTb ANS YCUNEHHOro CeYeHUsi B LIeMOM NpuBEAEeHHOe 3Ha4YeHVWe PacyeTHOro CONpPOTUBIIEHNS, BbIMUCISIEMOE MO
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dopmyne

Ry = R, (223)

rae R, - pacyeTHoe CONpOTMBIIEHME OCHOBHOTO MeTana, onpe/ensemoe cornacHo TpeboBaHusam 18.2.4;
i - KOAhPMUMEHT, BblMUCNSEMbIN No dopmyne

By (1 _ i] N ji} (224)

3aecb Rya - pac4yeTHoe conpoTuelieHne MeTansna ycuneHus;

A, 7 - COOTBETCTBEHHO MMOWaAb WU MOMEHT WHEPLUWUM HEYCUIIEHHOrO CEYEHUS! 3f1eMeHTa OTHOCUTENBHO OCH,
nepneHAaVKy NsPHON K MITOCKOCTU NMPOBEPKN YCTONYNBOCTM;

4,» 1, - TO XK€, yCUINEHHOro Ce4eHnss anemMeHTa B Lienom.

18.3.16 He TpebyloT ycuneHusi cyLllecTBYHOLME CTalnbHble KOHCTPYKUWUM, BbIMOMHEHHLIE C OTCTYMNMEeHWemM OT
TpeboBaHun 14.1.7, 14.1.10, 14.2.2, 15.1, 15.2.1, 15.2.3, 15.3.3-15.3.5, 15.4.2, 15.4.5, 156.5.2, 15.5.4, 15.11.1, 16.14,
16.16, 17.8-17.11, 17.16, npu ycrnosuu, 4To:

OTCYTCTBYIOT BbI3BaHHbIE 3TVMU OTCTYMIEHUAMM MOBPEXAEHUS 3NTEMEHTOB KOHCTPYKLUIA;
UCKINIOYEHbI U3MEHEHWS B HEONaronpusTHY0 CTOPOHY YCOBUIA SKCMyaTaL iy KOHCTPYKLWIA;
HecyLas CnocoBHOCTb M XXECTKOCTb 0OOOCHOBaHbLI pacyeToM C yyeToM TpebosaHuin 18.3.2, 18.3.4, 18.3.9;

BbINOMHAOTCS MEPONPUATUS MO NpeaynpeXaeHnio yCTanoCTHOMO U XPYNKOro paspyLLEeHNst KOHCTPYKLMIA, Ha KOTopble
pacnpocTpaHstoTca TpeboBaHus 12.1.1, 12.1.3 n pasgena 13.

[Mpy BbINOMHEHUM 3TUX YCMOBWI A1151 NPOBEPOK YCTONUMBOCTU LIEHTPArbHO CXaTbIX 3NIEMEHTOB crieayeT NpyHMMaTh
VN ceveHust "b" BmecTo Tvna "c" (cm. Tabnvupl 7 u .1 (npunoxexne [)).

(M3meHeHHasa pegakums, Usm. N 1).

Mpunoxenune A
OcHoBHbIe OyKBeHHbIe 0603Ha4YeHUs BeNIM4UH

A - nnowagb ceyeHnst GpyTTo;
4, - Nnolaab ceveHns bonTa HeTTo;

Az - Nnowaab CeYeHrs packocos,
Ay - NIOWaAb CeYeHNs Norku (nosica);
4, - NNnowaap Ce4eHns HeTTo;

- NNoLLaAb CEeYEHUS CTEHKY;

A,
- nnowaab cevYeHud no ME‘TaJ'IJ'Iy yFJ'IOBOFO LiBa,
Ay
Aw - nnowadb ceveHna No Metanny rpaHulbl cnnaBiieHns;
2

B - GBUMOMEHT, N3rMGHO-KPYTALLMIA BUMOMEHT;
E - mogynb ynpyrocTy;

F - cuna;

G - mogynb caBura;
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MOMEHT MHEpPLIM ceyeHnst BpyTTo;

—
1

y
=S
1

MOMEHT MHepLnn ce4eHna BETBU,

Iy {3 - MOMEHTbI NHEpLUUM CEeYeHnA nostca n packocos CbeprI;

I, - MOMEHT uHepumun cedermus pebpa, nnaHku;
I,; - MOMEHT MHepLUn CeveHns NpodonbHoro pebpa;
I, - MOMEHT MHepLMM NP1 CBOBGOAHOM Kpy“eHMU;

I f} - MOMEHTbI MHepLnn ceveHnda 6pyTTO OTHOCUTESTBEHO OCEN X-X U Y-y COOTBETCTBEHHO,

L+ Iyy = TOXKE, CEYEHUS HETTO;
I,, - CeKTOpUarnbHbI MOMEHT MHEPLIMM CeYeHs;
I - TOXe, CeYeHUs HEeTTO;

M - MOMEHT, 13rMbatoLLMii MOMEHT;
x» M, - MOMEHTbI OTHOCUTEMBHO ocCel X-X U Y-y COOTBETCTBEHHO;
N - npoponbHas cuna;
MN,; - OOMNOMHUTENbHOE yCunve;

My, - NPOAONbHAsA cnna OT MOMEHTA B BETBU KOMOHHbI,
{} - nonepevyHasa cuna, cuna casura;
Qﬁc - YCINoBHasa nonepeyHaa cuna ana coeguHUTENbHbIX 3J1TEMEHTOB;

{); - YCNoOBHadA nonepe4yHasi cuna, npuxoadiulasacst Ha CUCTEMYy NJ1aHOK, PaCMONOXeHHbIX B ofHon
NITOCKOCTWH;

£y, - PaCHETHOE ConpoTmBEHNE PacTsKEeHUIo CbYH,ElaMeHTHbIX 6onToB;

Ky - PACHETHOE ConpoTMBEHNE PACTSKEHNIO BbICOKOMPOYHbIX 6onToB;

- pacyeTHoe conpoTunBiieHne CMATUO 0HOBONTOBOrO COEANHEHWS;

Ry, - PaCYETHOE COoNnpoTMBNEHNE CPEY 0OHOOONTOBOIO COEAMHEHUS;

Ry - pacHeTHOE ConpoTuBIieHNE pacTsKEeHNo 0fHOBONTOBOIO COEAVHEHUS;

Ry - HOPMATMBHOE  COMPOTMBIEHME  CTamnwu oonToB, npuHMMaemoe paBHbIM  BpPEMEHHOMY
COonpoTuBIIEHNIO Ty, no HauMoHalnbHbIM CTaHOapTamMm U TEXHUYECKMM YyCITOBUAM Ha 6OJ'ITbI;

Ry, - PacyeTHoe ConpoTuBreHVe pacTskeHno U-o6pasHbix 6onTos;
Fy,, - HOPMATMBHOE COMPOTMBIIEHME CTanu BonTos, NpuHMMaemoe paBHbIM Mpeseny TeKyYecTu s, Mo

HauMoHarnbHbIM CTaH4apTaM U TEXHUYECKUM YCITOBUAM Ha 0onThl;

R.; - PacyeTHoe COMPOTWBMEHWE AMaMeTpanbHOMY CXaTulo KaTkoB (Mpu CBOGOAHOM KacaHun B
KOHCTPYKLMSIX C OrpaHUYEHHON NOABUKHOCTBIO);
Ry - PacyeTHoe COMPOTUBIEHNE PACTSHKEHMNIO BLICOKOMPOYHOI NPOBOMOKM,

Ry, - PpacueTHoe COMpOTUBMEHME MECTHOMY CMSTUIO B LIMIMHAPUYECKUX LiapHMpax (uandax) npu
NAOTHOM KacaHwy;
» - PaCcyeTHoe COMpPOTMBIEHE CTanM CMATUIO TOPLIEBO NOBEPXHOCTM (MPY HANMHMM MPUTOHKNA);
E. - pacyeTHOe CONpPOTUBNEHNE CTanu CABUIY;

- pacyeTHoe COMPOTMBMEHME CTanM pacTsKEHUo, cxXaTuio, U3rMby Mno  BpemMeHHOMy
COMPOTUBNEHWIO;

Run - BpemMeHHOe conpoTtuBlieHne ctanu, npuHhnMaemoe paBHbIM MUHUMaNbHOMY 3Ha4YeHUIo O, no
HauMOHanbHbIM CTaHOapTamMm U TEXHUYECKUM YCITOBUAM Ha CTallb;

£, - paC4eTHOE ConpoTMBNEHNE CTalnun yCcTanocTu,
wa - pacyeTHoe conpoTueIieHne yIIoBbIX LLUBOB Cpe3y (ycnoaHomy) no mMetanny wBa;
R,, - PacHeTHoe ConpoTMBIIEHNE CTbIKOBbIX CBAPHbIX COEQVHEHUN PaCTSKEHUIO, CXKaTuto, I/I3FVI6y no
BpeMeHHOMY COMpOTUBIIEHUIO;
Rypm ~ HOPMaTMBHOE CONPOTUBNEHNE METarna LBea rno BpeMeHHOMY COMpPOTUBIEHWIO;
R, - PaC4YeTHOe COonpoTMBIIEHNE CTbIKOBbIX CBApHbIX coeanHEHUN casury;
e - pacyeTHoe conpoTuMBIieHNE CTbIKOBbIX CBapHbIX coenHeHui pacTaXeHuo, CXaTtuio, I/I3FVI6y no

npeaeny Teky4YecTu;
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- pacuyeTHoe COMpOTUBIIEHME YITOBbLIX LWBOB cpe3y (YCNOBHOMY) MO MeTanny rpaHuubl
fw: cnnasnexus:;

RJJ - pacyeTHoe conpoTuBrieHne CTarm pacTaXxXeHuro, CxxaTtuto, VI3FVI6y no npeneny Teky4ecTu;

Ry - TOXKe, Ans nornku (nosica);

Ry, - TOXe, ANs CTEHKM;

Ryn - npepen TekyyYecTthn cCcTanwm, I'IpVIHVIMaeMbIIZ paBHbIM 3HaA4YeHUIO npepgena TeKy4dYecTu Ty no

HaLWOHarbHbIM CTaH4apTaM U TEXHUYECKUM YCITOBUSAAM Ha CTarb;
- CTaTMYECKMIN MOMEHT CABUraeMON YacTu Ce4EeHNs BPYTTO OTHOCUTENBHO HENTPANbLHON OCY;

&
W, WTJJ - MOMEHTbI CONPOTUBIIEHNA CEYEHNA 6pyTTO OTHOCUTENBHO OCENn X-X U Y-y COOTBETCTBEHHO;
W, W, - MOMEHTbI CONPOTMBIEHNST CEYEeHNA NnA cxatom n paCTHHyTOVI MOJIKN COOTBETCTBEHHO;
W s W:}m - MOMEHTbI COMPOTMBIIEHNS] CEYEHNA HETTO OTHOCUTESTBHO OCEN X-X U Y-y COOTBETCTBEHHO,
Wy - CGKTOpMGJ'IbeIﬁ MOMEHT COIMNnpoTUBIIEHNA Ce4YeHUA 6pyTTO;
W= CeKTOpVIa.I'IbeIlZ MOMEHT COMpOTUBITIEHNA CE4YEeHUA HETTO,

o
W) Wi - CeKTopuarnbHbI MOMEHT COMPOTUBNEHNS CeYeHusa Ons Hambonee cxaTon K pacTSAHYTOM TOMKM
ceYyeHna cooTBEeTCTBEHHO,

& - LUIMPpUHE;
by - PacueTHas WnpUHa;
by - LUMPWHA NOMKM (nosica);

& - WWPUHa BbICTyI'IaPOLLI,eIh 4YacTtu pe6pa, cBeca,

Cpr £y KOS(*)d)MLI,VIeHTbI ona pacdera C y4YeroMm pa3BuUTUA NNacTUYECKNX ,u,e(bopmau,vuh npu n3rnde
OTHOCUTEIBLHO OCeNn X-X, Y-y COOTBETCTBEHHO;

4 - Qnametp otBepcTusa bonTa;
d; - HapyXHbIN AmameTp cTepxHs 6onta;

g - OKCLUEHTPUCUTET CUIbl;
- BbICOTaQ,

hep - PACUETHas BBICOTA CTEHK;
i, - BbICOTa CTEHKY;
i - paguyc MHepLUM CeYeHs;
- HaUMEeHbLLWI pagnyc MHEePLIUN CEeYeHUs;
- pagnycbl UHEPLIUN CEYEHNSI OTHOCUTENBHO OCEW X-X, y-Y COOTBETCTBEHHO;
k; - kaTeT YITOoBOrO LUBA;
; - ANVHa, NPOneT;
- ONMHA CTOWKW, KONOHHbI, paCcrnopKu;
i; - OnvHa packoca;
I,y - PacyeTHas AnvHa;
- ONVMHa NaHenu nosica epMbl UMK KOMOHHBI;
- ONVMHA NNaHKy;
- ONMHa CBApHOrO LUBA;
- pacyeTHbIe OJIMHbI 3NIEMEHTAa B MITOCKOCTSAX, NEPNEHANKYNSPHLIX OCAM X-X, Y-) COOTBETCTBEHHO;
m - OTHOCUTENbHbIA 3KCLEHTPUCUTET, m=adilF, ;
» - paguyc;
¢ - TONLLMHE;
ty - TOINLIMHA MOSKN (nosica);
- TOMLWMHA CTEHKY;

Gy - OTHOWEHVe nnowagen cevyeHnn nonku (Nosica) U CTEHKK, by =Ap 4,
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CipaHuua 115

E’f; By - KOSCb(bVIU,I/IGHTbI ana pacyera yrnoBoro wBa COOTBETCTBEHHO NO MeTanny wBa U no Meranny

rpaHvLbl CNaBreHns:;
- KO3(pdULMEHT ycrnoBui paboTbl BONTOBOrO COeaMHEHNS;

Th
¥, - KO3PULIMEHT yCrioBuin paboTsl,
Ty KO3 (PPULIMEHT HaQEXKHOCTU MO Harpy3ke;
Yy - KO3MPULMEHT HAOAEXHOCTH MO MaTepuany;
¥, - KO3QMLIMEHT HALEXHOCTU MO OTBETCTBEHHOCTH,
v, - KO3MLMEHT HALEXKHOCTM B pacyeTax Mo BPEMEHHOMY COMPOTUBIIEHUIO;
¥, - KO3(PULIMEHT HAOEXHOCTU MO YCTONYMBOCTM CUCTEMBI,
- KO3 (PPULMEHT BNUAHNSA POPMbI CEYEHUS;
3. - TMBKOCTB, A=y fi)
% - YCIOBHas TMbKocTb, T = ?LJR},—I;
Ly - MPUBEAEHHASA MMBKOCTL CTEPXKHSI CKBO3HOTO CEeYeHUs;
?_'-g - YCIOBHas npuBeaeHHasi TMBKOCTb CTEPXKHS CKBO3HOMO CEYeHus, Tror =Rogr JRy 1B
If - ycrnoBHas rmbkocTb cBeca nosica, Ay =By fzf)m;
sy - YCnoBHaA FMBKOCTL MOACHOTO NNCTA, sy = (byr 4 fgfjm;
%, - YCNOBHas rMBKOCTb CTEHKM, T, = (s ;;w)m;
jﬂf - NpegernbHasa ycrnoBHasi TMBKOCTb cBeca nosica (MosiCHOro nucTa);
Ly, - NPEOENbHAsA YCOBHAsA MMOKOCTb CTEHKY;
Ay h, - PacuyeTHble rMOKOCTW 3neMeHTa B NMOCKOCTAX, MEepPneHAMKYNApHbIX OCAM X-X W Y-y
COOTBETCTBEHHO;
o] - abcontoTHasi BENMYMHA HOPMarbHOr0 HaNPSPKEHUS;
Gy, - MECTHOE HanpskeHve;
Gy G, - HOpPMambHbIe HANPSHKEHNS, NapannenbHbie OCAM X-X U Y-y COOTBETCTBEHHO;
T, T, - KacaTerlbHOe HanpsikeHue;
T,s T, - KacaTelbHble HaNPsXKeHNs, NapannenbHble OCAM X-X 1 y-y COOTBETCTBEHHO;
i - KO3(hPULMEHT YCTONUMBOCTM NPU LIEHTParNIbHOM CXaTuu;
Osipy KO9(PPULIMEHT YCTONYNBOCTM NPU CXKATUN;
i, - KO3MMULIMEHT YCTONYMBOCTY NpY M3rnbe;
p, - KOIMLMEHT YCTONYMBOCTM MPU CXKaTUM C U3r1BoMm;
Doy - KO3(hULIMEHT YCTOMUYMBOCTU NPU CXATUN C M3rMOOM B [iBYX MIIOCKOCTSIX;
o ceKkTopuarnbHasa koopavHaTa.

Mpunoxexue b

dusnyeckue XapaKTepucTtukn matepuanoB Ansa CtaribHbIX KOHCprKLIVIﬁ

Tabnuua B.1 - drsnyeckrie xapakTepucTUKM MaTepyanoB Ans CTanbHbIX KOHCTPYKLUUIA

XapaKkTepucTuKu 3HayeHne

MnoTHOCTb &, Kr/M3:

npokarta u CTarnbHbIX OTIIMBOK 7850

OTNIMBOK U3 YyryHa 7200
KoahdmumeHT nMHenHoro pacumnpeHmns o, °C-1 0,12:104
Moaynb ynpyrocti E, H'mmz

NPOKaTHOM CcTanu, cTanbHbIX OTIIMBOK 2,06-105

OTJIMBOK U3 YyryHa Mapok:
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C4Y15 0,83-105
C420, C4Y25, CY30 0,98-105
Ny4YKOB M NPsiAen napannenbHbIX NPOBOIOK 1,96-105
KaHaToB CTasbHbIX:
cnuparbHbIX U 3aKPbIThbIX HECY LLNX 1,67-10s
JBOVHON CBUBKMU 1,47-105
OBOVHOW CBMBKM C HEMETaNNMYECKUM CepaevHNKOM 1,27-105
Moaynb caBura NpoKaTHOM CTanu U cTanbHbIX OTNNBOK G, H/Mmz 0,79-105
KoadhdmumeHT nonepeyHon gedopmauum (IMyaccona) v 0,3

MpumedaHue - 3Ha4YeHUst Moadyns YNpyrocTy NMpuBedeHbl ANsl KaHaToB, NpPeABapUTENbHO BbITSHYTHIX YCUMMEM,
paBHbIM He MeHee 60% pa3pbIBHOrO YCUNUA AN KaHaTa B Liernom.

Tabnuua b.2 - dusnyeckne xapakrepucTUKM NPOBOAOB Y MPOBOSIOKN

HavnmeHoBaHne maTepunanos Mapka u Mogynb ynpyrocTtu KoadhdmumeHT
HOMUWHarbHoe E, Hmmz NUHEVHOIO pacLUNpeHns
ceyeHve, MM2 o, C-1
AntommHmesble nposoga no FOCT 839 A, AHIT; 16 800 0,630-10s 0,23-10 4
MeaHble nposoaa no MOCT 839 M; 4 800 1,300-10s 0,17-10
CraneantomuHeBble nposoga no NOCT 839 npu AC, ACK,;
OTHOLUEHMM nNMioWagen antoMUHUA K cTanw, ACKIT1, ACKC
paBHOM:
6-6,25 10 1 Gonee 0,825-10s 0,192-10+4
0,65 95 1,460-105 0,139-10+4
4,29-4,39 120 n Gonee 0,890-10s 0,183-10+4
7,71-8,04 150 1 Gonee 0,770-105 0,198-10+4
1,46 185 1 Gonee 1,140-10s 0,155-10+4
12,22 330 0,665-105 0,212-10+4
18,2-18,5 400 n 500 0,665-105 0,212-10+4
Bumetannuyeckas ctanemegHasi MpoBoOsioka Mo BCM 1
FOCT 3822 gruameTpom, MM:
1,6-4 2,0:12,5 1,870-105 0,127-10+4
6 28,2 1,900-105 0,124-10+4
MprMeyaHmre - 3HadeHUs1 Maccbl MPOBOLOB M NPOBOSOKM criegyeT npuHumatb no FOCT 839 n FOCT 3822.

MpunoxeHne B
MaTepuanbl Ana ctanbHbIX KOHCTPYKLUMA U UX pacyeTHble CONPOTUBIIEHUA

Fpynnbi CTanbHbIX KOHCTPYKLUUA

Fpynna 1. CBapHble KOHCTPYKLMUM® MK UX 3NIEMEHTLI, paboTarome B 0cobo Tspkenbix ycnosusax (cornacHo NOCT
25546), B TOM 4uUCre MaKCMMaribHO CTECHSIOLUX pas3BuUTME NnacTMieckux gedopmMauuii, vnM MNofBeprarvLmecs
HenocpeaCcTBEHHOMY BO3AENCTBUIO OMHAMMYECKUX ™, BUOPALMOHHBIX MW NOABWXHBIX HArpy3oK [0anku KpaHOBbIX MyTew;
Banku paboumnx nnowagok; 6anku nyTen NogBECHOro TPaHCMOPTa; 3fieMEHTbl KOHCTPYKUMI BYHKEPHbIX U pasrpy304HbIX
9CTakad, HenocpeacTBEHHO BOCMPUHMMAIOLLMX HArpy3ku OT MOABWXKHBIX COCTaBOB; IMaBHble Ganky v purenn pam npuv
OVWHaMWYECKOM Harpyske; MporieTHble CTPOEHUS TPaHCMOPTEPHbIX ranepen; acoHKM epM; CTEHKW, OKpanku OHWLL,
KOnbLia >XECTKOCTW, MraBatoLiMe KpbilW, MOKPbITUS pe3epByapoB W ras3ronbaepoB; OyHKkepHble ©Oanku; 000mno4vku
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napabonuyeckux OyHKepoB; cTarnbHble 060MovkM CBOBOAHO CTOALWMX AbIMOBLIX TPy6; CBapHble cneumanbHble onopbl
OonbLUMX NepexodoB NuHUA anektponepedadun (BJ1) BbicoTon Gonee 60 M; 3fieMEHTbI OTTSXKEK MaduT U OTTSDKEYHbIX
y3nos].

* KOHCpr}(LI,VIFI nUnn ee arnemMeHT cymtaeTcd MMerLwnMm CBapHble coedNnHEeHUdA, eClinh OHWU pacnosioXKeHbl B MeCTax
OENCTBUSA 3HAYUTENBHbBIX pacYHeETHbIX pacTAarmBaroLLnX Haﬂpﬂ)KeHI/IIZ ( = U,BR}I N O,Bwa nnn == U,BRWZ) nnbo B mecTax,

rie BO3MOXHO paspyLUeHVWe CBapHOro COEAMHEHWs, HanpuMep, U3-3a 3HAYUTENbHBIX OCTAaTOMHbIX HaMpPsKEeHUN, 4YTO
MOXET NPUBECTU K HEMPUrOQHOCTU K SKCNyaTauum KOHCTPYKLMU B LIENOM.

**  KOHCTPYKUUM OTHOCATCHA K MNOABEPralolLMMCS BO3OENCTBUIO OUHAMMYECKUX Harpy3oK, €Crnu OTHOLUeHue
abCcomTHOrO 3Ha4YeHWs HOPMAarNbHOMO  HamnpsikeHWs, BbI3BAHHOTO AWHAMUYECKOW Harpyskom, K CyMMapHOMYy
pacTArMBaloLLEMY HaMPSPKEHUIO OT BCEX HArpy30K B TOM e cedeHnn «>0,2 - cm. doopmyny (170).

Fpynna 2. CBapHble KOHCTPYKUMM NMBO UX 3NemeHThl, paboTarolme npu CTaTUYECKOW Harpyske Mpu Hanmumumu
pacTArMBalOLLNX HaMPsKeHU [dhepMbl; purenn pam; Gankv nepexkpbiTUA M MOKPbITUA; KOCOYpbl NECTHML,; 0BO0N0oYKM
cunocoB; onopbl BJl, 3a wuckntodeHnem cBapHbix oOnop OONbLUMX MEPEXOAOB; OMOPbl  OLUMHOBKMA  OTKPbITHIX
pacnpegenuTenbHblX YCTpoMCcTB noacTaHumi (OPY); onopbl TpaHCNOPTEPHbIX rarnepen; MNPOXEKTOPHbIE MauyThbl;
3NEeMeHTbl KOMOWHUPOBAHHbLIX OMOp aHTeHHbIX coopyxeHun (AC) n gpyrve pacTsHyTble, pacTaHyTO-u3rnbaemble u
n3rnbaemMble 3NEMEHTbI], @ TaKke KOHCTPYKLMU N UX SIEMEHTbI rpynnbl 1 Npu OTCYTCTBMM CBapHbIX COeauHEHU 1 Banku
noaBecHbIX nyTen ns asytaspos no MOCT 19425 npy Hann4umM CBapHbIX MOHTaXXHbIX COEAUHEHWN.

Fpynna 3. CBapHble KOHCTPYKUMM NGO VX 3NIEMEHTLI, paGoTaroLmue Npyu CTaTUYECKon Harpy3ske, NPenMyLLECTBEHHO
Ha cXaTue [KOMNOHHbI, CTOWMKW; OMOpHbIE NIWTLI; 3MEeMEHTbl HacTuna NEepekpbITUIA; KOHCTPYKUWMK, noddepKvBaroLime
TexHornornyeckoe o6opyaoBaHMe; BepTVKanbHbIE CBSI3U MO KONMIOHHAM C HampsKEHWSIMU B PAcYETHLIX CEYEHUSX CBSA3EN
cebitle 0,4 &, ; aHKepHbIe, HECYlLMe U (DMKCHPYIOLLIME KOHCTPYKLMM (ONOPbI, PUrENi XKECTKMX MONEepeHmH, dukcatopsi)

KOHTaKTHOW CEeTU TpaHCnopTa; Oonopbl NoA oGopy,u,osaHme OPY, KpoOMe 0onop noA BbIKINKYaTernu; 3J1IeMeHTbl CTBOJIOB U
faweH AC; KomnoHHbI BETOHOBO3HLIX 3CTakas;, MPOroHbI I'IOKprTVIﬁ n apyrme cxartble n cxxaTo-usrnbaemble SJ'IeMeHTbI], a
TaKkKe KOHCTPYKUUN N NX 3NEMEHTbI rpynnbl 2 npn OTCYTCTBUMN CBAPHbIX coeauHEHUI.

pynna 4. BcnomoraTenbHble KOHCTPYKLUM 30aHUIA U COOPY’KEHUIA (CBSA3U, KPOME YKa3aHHbIX B rpynne 3; aMeMeHTbI
chaxBepka; NeCTHWLbI; Tpanbl; NMOLLAOKWU; OrpaxaeHus; METaNMOKOHCTPYKLUUM KabenbHbIX KaHanoB; BCMoOMoraTenbHble
3MEeMEHTbI COOPYXKEHUI 1 T.M.), @ TAKKe KOHCTPYKLUMN U UX 3NEMEHTbI rpynnbl 3 NPy OTCYTCTBUM CBaPHbLIX COEAUHEHWIA.

MpumeyaHns

1 MNpn Ha3Ha4yeHWn cTanu Ons KOHCTPYKUMA 34aHMn u coopyxeHun knacca KC-3 (FTOCT 27751) Homep rpynnbl
KOHCTPYKUMIA criegyeT yMeHblaTb Ha eguHndy (ons rpynn 2-4).

2 MMpwn TonwmHe npokata t>40 MM HOMEp rpynnbl KOHCTPYKUMIA CReayeT yMeHblaTb Ha eauHuidy (ans rpynn 2-4);
npu TOMLMHE NpoKaTa ¢ =6 MM - yBenuinBaTb Ha eauHvuy (ans rpynn 1-3).

Tabnuua B.1 - HopMupyemble nokaszaTeny yaapHoW BA3KOCTM npokaTta n Tpyo

PacuyeTHas pynna HopmaTtuneHoe conpoTuBnenune ctanu, H/'mm2
Temnepatypa, °C | KOHCTpyKUWiA

R,, <290 290< R, <390 390< R, <490 R,, >490

MokasaTtenu ygapHon Bsskoctn KCV, Ox/cm2

npu TemnepaType UCNbITaHWUIA Ha yaapHbIA n3rnd, °C

+20 ] 0 [ -20 -20 -40 -40 -60 -60
;>-45 1,2,3 34 | 34 | - 34 - 34 - 40
-45. ;555 1 - R V! - 34 34 - 40
2,3 - e | - 34 - 34 - 40

/ <-55 1,2,3 - A ! - 34 - 34 40
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MpumeyaHns

1 KCV - yaapHas BA3KOCTb 06pasuoB - ¢ V-00pa3HbiM Haapesom.

2 B ToncTONMCTOBOM MpoKaTe UCMbITLIBAOTCA NonepeyHble 06pasLbl, B paCOHHOM 1 COPTOBOM MpokaTe - NPOAOSbHbIE.
3 B anekTpocBapHbIx Tpy6ax HOpMbI pacnpoCTPaHATCA Ha yAapHY0 BA3KOCTb OCHOBHOIO MeTanna, Metanna
CBApPHOrO LLIBA W rpaHuULbl CrNaBneHns. YaapHas BA3KOCTb NpUHUMaeTCs A5s obpasLoB ¢ OCTPbIM HA4pe3oM.

Tabnuua B.1 (M3meHeHHasa pegakums, Mam. N 1).

Tabnuua B.2 - TpeboBaHusi MO XMMNYECKOMY COCTaBy

HopmatumBHble CopepxaHune anemeHToB*, % (He Bonee) C,, % (He Gonee)

CONPOTMBNEHNSA CTanw,
H/mm 2
C P S
Ry <290 0,22 0,040 0,025 -

290 = Ry <390 0,14 0,025 0,025 0,45

390 = Ry, =490 0,12 0,017** 0,010** 0,46

490 < Ry <590 0,13 0,015 0,010 0,47
Ry =590 0,15 0,015 0,004 0,53

MpenenbHble OTKMOHEHUS MO XMMUYECKOMY COCTaBy B TOTOBOM MNpoKaTe MPUHUMAKOTCSt MO AENCTBYOLLEMY
cTaHgapTy.

** S+P <0,020%.
MprmeyaHus
1 YrnepoaHbin akBUBaneHT ., %, cnefyeT onpeaensate no gopmyre

Mn S5 C M Cu ¥V+MNbh WMo P
t—+—+—+ +—
6 24 5 40 13 14 4 1

roe C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBble aonu anemeHToB, %.
2 [Ina ctanen ¢ HopMaTuBHbIM conpoTusneHvem 290< Ry =390 H/MmM2 noBbILWEHNE codepxaHusl yrrepoga Ao

0,17%.

3 [Ona gByTaBpoB C napanfienbHbiMU rPaHsMM MOSOK NPUHUMAOT codepxaHue yrnepoga ansa ctanen C345-1 u
C355-1 - 0o 0,18%; ctanu C390 - no 0,16%; ctanu C440 - no 0,17%.

Tabnvua B.2 (M3meHeHHasa pegakums, Mam. N 1).

Tabrnimua B.3 - HopwmaTtvBHble W pacyeTHble COMPOTUMBIIEHUA MPU PacTSHKEHUW, CXaTum WU M3rmbe nMCTOBOrO,
LLIMPOKOMOSTOCHOIO YHMBEPCArbHOro, COPTOBOro npokaTa u Tpyo1)

13 TpyObl cTanbHble HecLloBHbIE N BECLLOBHLIE ropsaYyeneoOpMUPOBaHHLIE, a TaKKe 3IIEKTPOCBAPHbBIE MPSIMOLLIOBHLIE

anametpom 114-530 mm ¢ TonwmHon cteHkn oT 4,0 go 12,7 mm; anametpom 508-1422 MM C TOMLLMHON CTEHKM OT 8 A0
50 mm n gnametrpom 530-1420 MM yNy4LLIEHHON CBApMBAEMOCTU U XNagOCTOMKOCTU AN CTPOUTENbHbBIX METANNYECKNX
KOHCTPYKUMIA criegyeT NpUHMMAaTh Mo COOTBETCTBYIOLLMM AENCTBYOLLMM TEXHUYECKAM YCIOBUSIM.
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Cranb TonuwmHa npokaTta, MM HopmatumsHoe PacueTHoe conpoTtuBneHune*™
COMNpOTUBIEHNE® NpOKaTa U npokara v Tpy6, H/mmz
Tpy6, H/mm2
o B K 8,
C235 Or 20 po 4,0 BKITHOM. 235 360 230/225 350/345
C245 Oor 20 po 20 BKITHOM. 245 370 240/235 360/350
C255 Or 20 po 3,9 BKITHOM. 255 380 250/245 370/360
" 4,0 " 10 " 245 380 240/235 370/360
Cs. 10 po 20 " 245 370 240/235 360/350
" 20 " 40 " 235 370 230/225 360/350
C345 Or 20 po 10 BKITHOY. 345 490 340/330 480/470
" 10 " 20 " 325 470 320/310 460/450
" 20 " 40 " 305 460 300/290 450/440
" 40 " 60 " 285 450 280/270 440/430
" 60 " 80 " 275 440 270/260 430/420
" 80 " 160 " 265 430 260/250 420/410
C345K Or 40 po 10 BKITHOY. 345 470 340/ 330 460/450
C355 Or 80 po 16 BKITHOY. 355 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450
" 40 " 60 " 335 470 330/320 460/450
" 60 " 80 " 325 470 320/310 460/450
" 80 " 100 " 315 470 310/300 460/450
" 100 " 160 " 295 470 285/280 460/450
C355-1; C355-K | Or 80 po 16 BKITHOM. 345 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450
" 40 " 50 " 335 470 330/320 460/450
C355M Or 80 po 16 BKITHOM. 355 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450
C390; C390-1 Or 80 po 50 BKITHOY. 390 520 380/370 505/495
C440 Or 80 po 50 BKITHOY. 440 540 430/420 525/515
C550 Or 80 po 50 BKITHOY. 540 640 525/515 625/610
C590 Or 80 po 50 BKITHOY. 590 685 575/560 670/650
C690 Or 80 po 50 BKITHOY. 690 785 -/650 -/745

* 3a HopMmaTVBHOE COMPOTMBMEHME MPUHATHI rapaHTMPOBaHHbIE 3HAYEHWA npedena TeKyvyecTU U BPEMEHHOro
COMPOTUBIIEHMS, NPUBOAMMbIE B HaLMOHAmbHbIX CTaHOApTax Win TEXHUYECKUX YCroBUusix. B Tex cnydyasix, korga atu
3HaYyeHUs! B HaLMOHarnbHbIX CTaHOApPTaxX UMM TEXHUYECKUX YCIOBUAX NMpUBEAeHbl TONMbKO B O[HOM cCUCTemMe eduHWL, -
Krc/MMz,, HOpMaTVBHbIE COMPOTUBIEHWS, H/MM2, cnegyer BblUMCNSATb YMHOXEHWEM COOTBETCTBYIOLLMUX 3HAYEHUIA Ha

9,81 ¢ okpyrnenvem oo 5 Hmmz .

** 3Ha4yeHns1 pacyeTHbIX COMPOTUBEHWUIA MONYyY€eHbl AENeHNEM HOPMaTMBHBLIX COMPOTUBIIEHNIA Ha KO3ULINMEHTHI
HaeXHOCTWU NO MaTepuany, onpegeneHHble B COOTBETCTBUM C Tabnuuen 3, ¢ okpyrneHvem go 5 H/mmz. B yucnutene

npuBeaeHbl 3HAa4YEHNS PacyETHbIX COMPOTUBIIEHMIA NPOKaTa Mo HOPMaTUBHOWM AOKYMEHTaL MW, B KOTOPOW MCMONb3YyeTcs
cTatucTMyeckas mpouedypa KOHTPOmns CBOWCTB npokata (v, =1,025); B 3HameHaTene - pacyeTHoe COMpoTvBIIEHME

ocTanbHoro npokara npu v, =1,030.

Tabnvua B.4 - HopmaTvBHbIE M pacyeTHble COMPOTUBIIEHUS MPU PacTsXKeHUN, CxaTtun N n3rmbe acoHHOro npokarta B
BMAe ABYTaBPOB C NapannenbHbIMA rpaHaMU Mook

Cranb TonwmHa nonku npogunen, Mv HopmaTumBHoe conpoTtuBneHve | PacyeTHoe conpoTuBrieHne
npokata, H/mmz npokata, H/mmz
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i Fun & &y
C255b6; C2556-1| =10 255 380 250 370
Cs. 10 pmo 20 BKIHOY 245 370 240 360
" 20 " 40 " 235 370 230 360
" 40 " 60 " 235 370 230 360
" 60 " 80 " 225 370 220 360
" 80 " 100 " 215 370 210 360
>100 200 360 195 350
C345b =10 345 480 335 470
Cs. 10 po 20 BKITHOM 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
C345b6-1 =10 345 490 335 480
Cs. 10 po 20 BKJTHOY 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
C355b =20 355 470 345 460
Cs. 20 po 40 BKIHOY 345 470 335 460
" 40 " 60 " 335 470 325 460
" 60 " 80 " 325 460 315 450
" 80 " 100 " 315 460 305 450
>100 295 460 290 450
C355b-1 =20 355 470 345 460
Cs. 20 po 40 BKITHOM 345 470 335 460
" 40 " 60 " 335 470 325 460
C390b6 <30 390 520 380 505
Cs. 30 o 60  BkmoM 370 490 360 480
" 60 " 80 " 360 480 350 470
" 80 " 100 " 350 480 340 470
>100 330 470 320 460
C440b =20 440 600 430 585
Cs. 20 po 30 BKITHOM 430 560 420 545
" 30 " 80 " 420 520 410 505
" 80 " 100 " 400 520 390 505
>100 380 500 370 490

MpumeyvaHmne - Lindpa 1 B nepeom cTonbLe o3Ha4aeT BapuaHT XMMUYECKOro cocTaBa

Tabnuua B.4 (U3amveHeHHas pegakuusi, Mam. N 1).

Tabnuua B.5 - HopmaTuBHbIE U pacyeTHbIE CONPOTMBIIEHUS NPY PACTSHKEHUN, CXaTuM U U3rnbe hacoHHOTo npokaTa

Cranb

TonuwuHa npokaTta*, Mm

HopmaTumsHoe
COMpPOTUBNEHME™™ NpokaTa,

H/Mmz

PacueTHoe conpoTuBneHne

*k%k

npokara, H/mmz

s

Fom

y
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C245 Oor 40 po 20  BKOM. 245 370 240/235 360/350
" 20 " 40 " 235 370 230/225 360/350

C255 Oor 40 po 10  Bkmtou. 255 380 250/245 370/360
" 10 " 20 " 245 370 240/235 360/350

" 20 " 40 " 235 370 230/225 360/350

C345 Oor 40 po 10  Bkmtou. 345 480 340/330 470/460
" 10 " 20 " 325 470 320/310 460/450

" 20 " 40 " 305 460 300/290 450/440

C345K Oor 40 po 10  Bkmtov. 345 470 340/330 460/450
C355 Oor 80 po 16 Bkmtov. 355 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450

C355-1 Oor 80 po 16 Bkmtou. 355 470 350/340 460/450
" 16 " 40 " 345 470 340/330 460/450

C390 Oor 80 po 10  Bkou. 390 520 380/370 505/495
" 10 " 20 " 380 500 370/360 480/475

" 20 " 40 " 370 490 360/350 480/470

* 3a TonwmHy dhacoHHOro npokata cneayeT NPUHUMATb TOSLLUMHY MOSKW.

** 3a HOpPMATUBHOE COMPOTUBIEHUE MPUHSTbI FAPAHTUPOBAHHbLIE 3HAYEHWS Mpedena TeKyydecTu U BPEMEHHOro
COMPOTMBIEHNSA, NPUBOAMMBIE B HALMOHamNbHbIX CTaHAAPTax MIn TEXHUYECKMX ycroBusix. B Tex cniyvasx, korga atu
3HAYEHNs B HaUMOHAambHbIX CTaHAapTax UM TEXHUYECKUX YCIMOBUSAX MPUBEOEHbI TOMBbKO B O4HOW CUCTEME eduHWL, -
Krc/MM2, HOpMaTMBHblE COMPOTMBNEHUS, H/MMZ, BblMMCNEHbI YMHOXEHMEM COOTBETCTBYIOLIMX 3HadYeHun Ha 9,81 ¢

oKkpyrnexHuem go 5 Hmmz .

*** 3Ha4YeHns1 pacyETHbIX CONPOTUBIIEHU NOMyYeHbl AefleHNeM HOPMAaTUBHbBIX COMNPOTUBIIEHUIA Ha KO3MMULIMEHTI
HaEXHOCTW NO martepuarny, ornpeaeneHHbie B COOTBETCTBUM ¢ Tabnuuen 3, ¢ okpyrneHnem Ao 5 H/mmz. B uncnurene

npuBeaeHbl 3HAYEHUS PacyETHbIX CONPOTUBMEHUIA NpoKaTa No HOPMAaTUBHOW OOKYMEHTaLMW, B KOTOPOW UCMNONb3yeTcs
npoueaypa KOHTPONs CBOWCTB npokara (v, =1,025), B 3HameHaTene - pacyeTHoe COMPOTMBIEHE OCTalbHOrO npokarta

npu v, =1,050.

Tabnuua B.6 - PacyetHble coOnNpoOTMBNEHUS MpokaTa CMATUIO TOPLEBOW MOBEPXHOCTWM, MECTHOMY CMATUIO B
LMITMHAPUYECKMX LUAPHUPaX, AnaMeTpanibHOMYy CXaTUKO KaTKoB

BpemeHHoe PacuyeTHoe conpoTtuenerve, H'mmz
conpoTuBnexHue, H/mmvz
CMSTUIO OnameTparnbHOMY CXaTuko KaTKoB
(Mpu cBobogHOM kacaHuu B
KOHCTPYKLMSAX C OrpaHN4eHHOM
MOABWXHOCTBIO) R, ;
TOpPL,EBON NOBEPXHOCTM MECTHOMY B
(Npy Hann4un LUUNUHOPUYECKUX LLUAPHUpaX
MPUrOHKM), R, (uandpax) npy NNOTHOM
KacaHun R,
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
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470

480
490
510
540
570
590

459/448

468/457
478/467
498/486
527/514
556/543
576/562

229/224

234/228
239/233
249/243
263/257
278/271
288/281

11/11

12/12
12/12
12/12
13/13
14/14
14/14

MpumedaHve - B Tabnuue npvBegeHbl 3HAYEHUSI PaCHETHbLIX COMPOTMBIEHWI, BbIYUCIIEHHbIE MO HOpMySam
pasaena 6 npu v, =1,025 (B uicnurene) u v, =1,050 (B 3HameHaTene).

Tabnuua B.7 - Pac4eTHble CONpOTMBNEHUS OTIIMBOK U3 YINEPOAMCTON CTanm

HanpspkeHHoe cocTosiHMe YcrnoBHoe Pac4yeTHble conpotmBnexus, H/mmz, oTnvBok ns
obosHaueHue YrNepoancTon cTanu Mapok
1501 25/ 350 45]1
PacTtspkenne, cxatve n n3rmb 2, 150 180 210 250
Casur R, 90 110 130 150
CwmATre TopLeBO NOBEPXHOCTU (Npu 230 270 320 370
HanM4YMmn NPUroHKM) Ep
CmMATE MECTHOE B LIUMMHAPUYECKMX 110 130 160 180
LWapHupax (uandax) npy NIoCKOM KacaHuu K
[wnameTparnbHoe cxaTtue KaTkoB rnpu 6 7 8 10
CBOOOAHOM KacaHun (B KOHCTPYKLMSIX C Red
OrpaHNYeHHON NOABWKHOCTbBIO)

Tabnuua B.8 - PacyeTHble COnpoTMBNEHNS OTNMBOK U3 CEPOro YyryHa

HanpsixkeHHOe cocTosiHMe YcnosHoe Pac4yeTHble conpoTtmBnexuns, H/mmz2, OTAMBOK U3 Ceporo YyryHa
0603Ha- MapokK
YeHue
C4y15 C4y20 C4y 25 C430

PacTspkeHne ueHTpanbHoe 1 nsrmb R, 55 65 85 100
Cxature ueHTparnbHoe 1 n3rmb R, 160 200 230 250
Caosur R, 40 50 65 75
CwmsiTe TopLeBOn NOBEPXHOCTM (Mpu 240 300 340 370
HanM4YnM NPUroHKM) £y

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”

UC «TexskcnepT: 6 nokoneHve» VHpaHeT




CIM16.13330.2017 "CrarnbHble KOHCTpYKUMK. AkTyarmanpoeaHHas pegakumst CHul [1-23-81*" (c Monpaskon, ¢ MamereHvem N 1) CipaHuua 123
CrI1(Ce00 npasur) om 27.02.2017 N 16.13330.2017 lNMpumeHsiemcs ¢ 28.08.2017. SameHsiem CI116.13330.2011

7y

- E

5:1 \\E
g,

a_;gf B _C D P

UNI'

0T g, G ; R €

PucyHok B.1 - O6o6LeHHas pacyeTHasa anarpaMmma paboTbl CTPOMTENbHBIX CTanemn

Tabnuua B.9 - XapaktepucTtukn ctanen ans obobLleHHON pacyeTHON anarpaMmmbl paboTsl (CM. pucyHok B.1)

MapameTp avarpammbl Cranu
C245,C255 | (€345, C345K, C355, C390, C390-1 C440 C550, C590
C355-1, C355[T
e 0,8 0,8 0,9 0,9 0,9
om 0,8 0,8 0,9 0,9 0,9
o 1,7 1,7 1,7 1,7 1,7
5, 1 1 1 1 1
o 14,0 16,0 17,0 17,0 18,0
c 141,6 88,3 67,1 49,6 26,2
5, 1,653 1,415 1,345 1,33 1,16
5 251 153 115 87,2 51,1
5 1,35 1,26 1,23 1,20 1,10

Mpunoxexuve I
MaTtepuanbl AnA coegNHEeHUN CTallbHbIX KOHCTPYKLUMA

Tabnuua .1 - Matepuanbl onsi cBapku, COOTBETCTBYOLLMUE CTanm

XapakrepucTtuka ctanu Mapka maTepuana ans ceapku Tun anekTpoga
CBapo4HOW NpoBOIOKM A5 dntoca MopoLukosomn
aBTOMaTUYECKON N MEXaHUYeCKom NPOBOOKOM
CBapKu

B yrnekucnom raze | [log conitocom
WIN B €ro CMECK C
aproHom
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R,y <290 Himm> Cs-08r2C Ca-08A AH-348-A MM-AH-3 942, 342A
AH-60* MM-AH-8
Ca-08rA MOK-56C+4 346, D46A

UF-02; UF-03+s
290 H/mm:z 2R, =590 H/mm Cs-10rA** AH-17-M 350, O50A
2

AH-43

AH-47
Cs-10r2** AH-348-A%**

Cs-10HMA MPK-56C+4

UF-02; UF-03+*3

Ry =590 H/mmz Cs-08I2C Cs-10HMA AH-17-M Mr-AH-3 960
Cs-08XI'CMA MNOK-56C*4 Mr-AH-8
Cs-10XM"2CMA CB-08XH2IMKO | UF-02; UF-03+3 370

* ®dntoc AH-60 1 anekTpoapl Tvna 942, 346, 350 cnegyeTr NPUMEHSTb ANSA KOHCTPYKUMIA rpynn 2, 3 Npy pacyeTHbIX
Temnepartypax ;= -45°C.

** He npumeHATb B codeTaHum ¢ dontocom AH-43.

*** Ona dnoca AH-348-A Tpebyercsi [OMOMHUTENbBHBIA KOHTPOMb MEXaHUMYEeCKMX CBOWCTB MeTanna LwBsa npu
CBapke COeAWHEHWI 3NTIEMEHTOB BCEX TOSILLMH MPU PacYETHbIX TeMnepaTtypax t «-45°C v TonwuH cBbiwe 32 MM - nNpu
pacyeTHbIX TeMmnepaTtypax ;= -45°C.

+4Kepamunueckuii contoc NPK-56C no TexHn4eckumM ycnoBumsam st aBTOMaTUYECKOM CBapPKN CThIKOBbIX COeOUHEHNN
KOHCTPYKUUIA NPONETHLIX CTPOEHWUIA CTanbHbIX MOCTOB.

+5s Kepamuueckuii ¢pnioc CBapodHbIn arnomepupoBaHHbii Mapkn UF-02 u mapkn UF-03 no cooTBeTCTBYHOLIUM
TEXHNYECKNM YCITOBUSIM.

MpumedaHne - [pu COOTBETCTBYHOLIEM TEXHWKO-3KOHOMUYECKOM OOGOCHOBAHMM [N CBapKM  KOHCTPYKLWIA
UCMOmNb3yHTCA CBapodHble Matepuarnb! (MPOBOMOKK, orniochl, 3allUTHbIE rasbl), He YkasaHHble B HacTosiel Tabnumue.
Mpn 3TOM MeEXaHWYecKk1e CBOMCTBa MeTarma LWBa, BbIMOMHAEMOro C UX NMPUMEHEHWNEM, AOMKHbI ObITb HE HIPKE CBOWCTB,
obecneymBaembIx NPYMEHEHNEM MaTepuarnos, NpuBedeHHbIX B HAacTosALLEel Tabnuue.

Tabnwuua IM.2 - HopmaTtuyBHbIE 1 pacyeTHbIE COMPOTMBIEHNSA METansa WBOB CBaPHbIX COEAUHEHWIN C YITOBLIMA LLIBaMK

CBapo4Hble MaTepuansl Ry » HiMMZ Rys H/mmz
TUM anekTpoaa MapKa NpoBOMOKM
242, D42A Cs-08, CB-08A 410 180
346, O46A Cs-08I'A, 450 200
350, 350A CB-08I'2C, CB-10T'A, IMM-AH-8, MM-AH-3 490 215
360 CB-08I2C*, Cs-10HMA, CgB-10I"2 590 240
370 CB-10X"2CMA, Cs-08XH2I'MIO 685 280
385 - 835 340
* TonbKo ANS WBOB C KATETOM kg =8 MM B KOHCTPYKUMSIX U3 cTanu ¢ npegenom Tekydectu 440 H/mmz n Bonee.
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Tabnuua .3 - TpeboBaHus k GonTam NpU Pas3nnyHbIX YCIOBUSIX UX MPUMEHEHUS]

PacueTtHas Temneparypa f, Knacc npo4HocTn 6onToB 1 TpeboBaHWUs K HUM NO AENCTBYIOLLMM CTaH4apTam B
°C KOHCTPYKUUSIX,
He pacCUYNTbIBAEMbIX HA YCTarnocTb paccuuTbIBaEMbIX Ha YCTanocTb
npu paboTte 6onToB Ha
pacTshKeHVe unm cpes cpes pacTsikeHue unu cpes cpes
=-45 5.6 5.6 5.6 5.6
- 5.8 - -

8.8 8.8 8.8 8.8

10.9 10.9 10.9 10.9

- 12.9 - 12.9

-45-,  =»-55 5.6 5.6 5.6 5.6

8.8 8.8 8.8* 8.8

10.9 10.9 10.9* 10.9

- 12.9 - 12.9

<-55 5.6 5.6 - 5.6

8.8* 8.8 8.8* 8.8

10.9* 10.9 10.9* 10.9

- 12.9 - 12.9

* C TpeboBaHveM MCnbITaHWS Ha paspbiB Ha KOCOW Luanbe.

Tabnuua .4 - Mapku ctanu pyHAaMeHTHbIX OONTOB M YCIOBUS MX NMPUMEHEHMS

KoHcTpyKumnm Mapku cTtanm npu pacyeTHon Temnepartype, t°C
=-45 -45. t »-55 <-55
KoHCTpyKUUW, KpOMe Onop BO3AYLLUHbLIX IMHWIA 3reKkTpornepeaadn, Ct3nc2, Ct3nc4, -
pacnpegenuternbHbIX YyCTPONCTB U KOHTaKTHOW CeTH
Ct3cn2 Ct3cn4 -
20 - -
- 09rac-4 09r2c-4
Ins U-oBpasHbix 6onToB, a Takke yHOaMEHTHLIX O0NTOB ornop Ct3nc4, - -
BO34YLUHBIX MIMHUIA 3NieKTponepenayun, pacnpegenmrenbHbIX
YCTPOWUCTB U KOHTaKTHOW CETU
Ct3cn4 - -
- 09rac-4 09r2Cc-6

Ta6n|/|u,a rs- HOpMaTI/IBHbIe conpoTuBIieHNa ctanu oonToB ” pac4eTHble ConpoTuBIieHUA 0,D,H06OJ'ITOBI:IX coeaVHEHWUN

cpesy U pacTsbkeHuo, H/mm2

Knacc npoyHocTn 6onTos Ry Ry 2, 2,
5.6 500 300 210 225
5.8 500 400 210 -
8.8 830 664 332 451
10.9 1040 936 416 561
12.9 1220 1098 427 -

Tabnuua I.6 - PacyeTHble ConpoTuMBIIEHNA CMATUIO 3N1IeMeHTOB, COeQUHAEMbIX BGontamu
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BpemeHHOe CONpoTMBIeHMe CTanm COeMHAEMbIX | PacueTHble CONpOTUBeHNs Ry, , H/MM2, CMATUO anemeHToE,
3eMEHTOB R, , H/Mmz coeavHsaeMblx 6onTamm Knacca TO4HOCTU

A B
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775

MpyMeyaHue - 3HaYeHns pacyeTHbIX COMPOTUBEHWI, YKasaHHble B TabnuLe, BLIMUCIEHbI Mo dopMynamM pasaena 4
C okpyrrenvem oo 5 H'mmz .

Tabnuua .7 - Pac4eTHble CONPOTUBIEHUST PaCTSPKEHNIO (DYHAAMEHTHbIX 6ONTOB

HomuHanbHbIM guameTp 60nTOoB, MM PacueTHble conpotusnenns g, , H/mmz, 6ontos us ctanm
Ct3nc4, Ct3nc2, Ct3cn4, Ct3cn2 09r2Cc-4, 09r2c-6

12, 16, 20 200 265

24, 30 190 245

36 190 230

42, 48, 56 180 230

64, 72, 80 180 220

90, 100 180 210

110, 125, 140 165 210

MprmeyaHns

1 Cranb gomkHa noctaenaTbcs no 1-n rpynne.

2 3HayeHuss pacyEeTHbIX COMPOTMBMNEHUW, YKasaHHble B Tabnuue, BblMMCNEeHbl No ¢opMynam nyHkTa 6.6 ¢
oKpyrneHuem go 5 Hmmz .

3 PacuyeTHble conpoTtmBneHns 6onToB U3 cTanemn gpyrMx Mapok cregyet BelYMCnATb Mo hopMmynam pasgena 6.

Tabnuua I'.8 - HopmaTturBHbIE 1 pacyeTHbIE COMPOTMBIEHUS PACTSPKEHMIO BbICOKOMPOYHBLIX 6onToB 13 cTanm 40X

HomuHanbHbIN anameTp pe3b6bl d, MM Rbun , H/mmz RE;.F: , H/mmaz
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
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ﬂpmmeanme - Pa3Mepr, 3aKI0YEHHbIE B CKODKM, NPUMEHATb He Ccneayert.

Tabnwuua .9 - MNMnowaan cevyeHns bonToB

d, MM 16 (18) 20 (22) 24 (27) 30 36 42 48
Ay, CM2 2,01 2,54 3,14 3,80 4,52 5,72 7,06 10,17 13,85 18,09
Ay » CM2 1,57 1,92 2,45 3,03 3,53 4,59 5,61 8,16 11,20 14,72

MpumeyaHus

1 MNnowaan ceveHnss GONTos AYaMeTpoM CBbille 48 MM criedyeT NPMHUMATL MO AEVWCTBYIOLLMM CTaHOapTaM.

2 Pa3mepbl, 3aKkmntoveHHble B CKOOKK, crieayeT NPMMEHSATb TOMNMbKO B KOHCTPYKLMsix onop BJTn OPY.

Mpunoxexve [
KoaddmumeHTbl ANA pacyeta Ha YCTOMYMBOCTb LIEeHTParibHO U BHELIEHTPEHHO CXaTbIX 3/1IeMEHTOB

Tabnuua .1 - KoadhdurumneHTbl yCTONYMBOCTU MPY LIEHTPanbHOM CXaTum

YcrnoBHas rmokocTs KoadhdmumeHTbl o Anga Tmna ceveHns
a b c

0,4 1000 1000 984
0,6 994 986 956
0,8 981 967 929
1,0 968 948 901
1,2 953 927 872
1,4 938 905 842
1,6 920 881 811
1,8 900 855 778
2,0 877 826 744
2,2 851 794 709
2,4 821 760 672
2,6 786 723 635
2,8 747 683 598
3,0 704 643 562
3,2 660 602 527
3,4 616 562 493
3,6 572 524 460
3,8 526 487 430
4,0 475 453 402
4,2 431 422 375
4,4 393 392 351
4,6 359 329
4,8 330 308
5,0 304 289
5,2 281 271
5,4 261 255
5,6 242 241
5,8 226

6,0 211
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6,2 198
6,4 186
6,6 174
6,8 164
7,0 155
7,2 147
7,4 139
7,6 132
7,8 125
8,0 119
8,5 105
9,0 094
9,5 084
10,0 076
MprmeyaHmne - 3HadeHust koadpdMUMEHTOB ¢ B Tabnuue yBenuyeHsl B 1000 pas.

Tabnuua [.2 - KoadhdmumeHTbl BANSHUS opMbl CEYEHUS 1|

Tun Cxema ceveHust N SKCLLEHTPUCUTET 3HaveHusa 1 npu
ceve- Ap
HWS A,
0= = EN
01=wm=5 5:m=20 0,1< =5 5
<=
20
1 - 1,0 1,0 1,0
* -—J =,
 w Yy \I/ &
n%grj ]
[ N\
2 y - 0,85 0,85 0,85
r _
i 0,25
3 - 0,75+0,02 73 0,75+0,02 3 0,85
o
m.
4 o o - | (1,35-0,05m)-0,01(5-m) 1,1 1,1
: t n
o T _“.l =025
= i h
& Sy
5 0,25| (1,45-0,05m)-0,01(5-m) 1,2 1,2
Ar % 43 A9 Ar® A
| I | v LT
e Al'-u-"".- S LY _l
A.—] 1l IL054. L1 1Mosa,
&—[ al !
I <015
0,5 |(1,75-0,1m)-0,02(5-m) 3. 1,25 1,25
= | (1,90-0,1m)-0,012(6-m) | 1,4-0,027 1,3
1,0 *
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° ) (1 0,3(5— ) “1]
—0,3(5— ) -
A\f & < s i Ms Ms
| ) a -
BD_ _I [ ='<0.15
A4 = I
7 - cll
? ? | 23] 23] 1]5(1_0:8_]
| 1-028— 1-0,2— i
By = wi-0s%)  {nsi-03%)
l--'_ —_— \
} l 1
iy
S 0,15
8 0,25](0,75+0,05m)+0,01(5-m) 1,0 1,0
n
|A Tl | N L
0547 | N —||
0,5 |(0,5+0,1m)+0,02(5-m) 3. 1,0 1,0
=1 1(0,25+0,15m)+0,03(5-m) 1,0 1,0
L
9 0,5 | (1,25-0,05m)-0,01(5-m) 1,0 1,0
L
osay | L/
L—‘EI‘;!; 1
=1 (1,5-0,1m)-0,02(5-m) 3, 1,0 1,0
10 0,5 1.4 14 1,4 1,4
A Ap T . [
~A_ 0547 | +
0547 0,254 ; I
1,0 1,6-0,01(5-m) % 1,6 1,35+0,05m| 1,6
2,0 1,8-0,02(5-m) 3. 1,8 1,3+0,1m 1,8
11 0,5 1,45+0,04m 1,65 1,45+0,04m| 1,65
A 7 “JQIT 7 | ﬁ
/ F _,j.t—_. _V_ _tl?
054, | 0,547 | |
1,0 1,8+0,12m 2,4 1,8+0,12m | 24
1,5 2,0+0,25 m+0,1 73, - - -
2,0 3,0+0,25 m+0,1 3, - - -
Mpymeyanus
1 Ons TvnoB cedeHuit 5-7 npy nogcyeTe 3HaYeHun ﬂf { A4, nnowanb BepTuKarkHbIX 3NIEMEHTOB MOIIOK He CreayeT y4nTbiBaThb.
2 [1na TMnoB cevennn 6-7 3Ha4eHns 1]5 CNeayeT NpUHUMaTh PaBHBIMY 3HAYEHVSIM 1) AN TUNA S NPU TeX e 3HaYeHUsIX Af fA,.

Tabnuua .2 (Monpaska. NYC N 10-2018).

Tabnvua [.3 - KoapumumueHTbl yCTONYMBOCTU ¢y, MPU BHELEHTPEHHOM CXKaTuu CrSIOWHOCTEHYaTbIX CTEepXHen B

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”

UC «TexskcnepT: 6 nokoneHve» VHpaHeT




CIM16.13330.2017 "CrarnbHble KOHCTpYKUMK. AkTyarmanpoeaHHas pegakumst CHul [1-23-81*" (c Monpaskon, ¢ MamereHvem N 1) CipaHuua 130
CrI1(Ce00 npasur) om 27.02.2017 N 16.13330.2017 lNMpumeHsiemcs ¢ 28.08.2017. SameHsiem CI116.13330.2011

NNocKOCTU AeNUCTBMA MOMEHTA, COBMaAaloLLEei C NMOCKOCTbI CUMMETPUN

YcnoeHast 3HaueHne @, NPU OTHOCUTESTILHOM SKCLIEHTPUCUTETE 1 o
rMBKOCTb %
0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
5,5 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093

MpopomxeHne Tabnuupbl 1.3

YcnoeHast 3HayeHne @, NpU OTHOCUTESILHOM SKCLEHTPUCUTETE 1 o
TMBKOCTb %
2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
5,5 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
7,0 127 121 115 108 102 098 094 091 087
8,0 106 100 095 091 087 083 081 078 076

OkoH4aHue Tabnuubl 1.3

YcnoBHas rmbkocTb 7 3HayeHre ¢, NP1 OTHOCUTENbHOM 3KCLIEHTPUCUTETE 12 »
7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
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5,0 111 103 095 088 079 072 062 053
55 104 095 089 084 075 069 060 051
MpumeyaHus

1 3HaveHVs KoadhUUMEHTOB ¢, B Tabnuue yBenuyeHsl B 1000 pas.

2 3HayeHus ¢, cnedyeT NpuHUMaTh He bonee 3HayYeHun .

Tabnvua [O.4 - KoadpuumeHTbl YCTOMYMBOCTU ¢y, MPU BHELIEHTPEHHOM CXXaTuM CKBO3HbLIX CTEPXKHEW B MIIOCKOCTM
OencTBMS MOMEHTa, coBnaaroLLen C MIOCKOCTbI0 CUMMETPUK

YcnoBHas
npuBeneHHas
rMMoOKOCTb Res

3HaveHne ip, NP OTHOCUTENBHOM 3KCLIEHTPUCUTETE :x

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
MpopormkeHne Tabnuupbl 1.4
YcnoBHas 3HayeHne , NP1 OTHOCUTENBbHOM 3KCLEHTpUCHTETE
npuBeneHHas
rmbKocTb Reg
2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 096
5,0 161 149 138 127 117 108 104 100 095
OkoH4yaHue Tabnuubl 1.4
YcnoBHas 3HayeHve ¢, NP1 OTHOCUTESIbHOM SKCLIEHTPUCUTETE 5
npuBeneHHas
rMoKoCTb Reg
7,0 8,0 9,0 10 12 14 17 20
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0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 o077 066 055 046
1,5 119 108 096 088 o077 065 053 045
2,0 117 106 095 086 076 064 052 045
2,5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
MpmeyaHus

1 3HaveHns KoadhULMEHTOB , B Tabnuue yBenuyeHsl B 1000 pas.

2 3HayeHus ¢, cnedyeT npuHUMaTh He 6onee 3HayYeHun .

Tabnvua 0.5 - MNpuBegeHHble OTHOCUTESbHbIE AKCLEHTPUCUTETDI 3 o £151 BHELIEHTPEHHO CxXaTbix CTEPXHEN C LUapHUPHO
onepTbIMK KOHL,amu

3nopbl MOMEHTOB . 3HaueHe e NPy ; PABHOM
0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 | 10,0 | 20,0
5=-1,0 1 0,10 [ 0,30 | 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2 0,10 | 0,177 | 0,39 | 0,68 | 1,03 | 1,80 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
M'I%
M,
3 0,10 | 0,10 | 0,22 | 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 4,60 | 7,40 | 17,20
4 0,10 | 0,170 | 0,10 | 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 | 15,40
5 0,170 | 0,170 | 0,10 | 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
6 0,170 | 0,170 | 0,10 | 0,10 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
7 0,170 | 0,170 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,50 | 1,70 | 9,50
5=-0,5 1 0,10 | 0,31 | 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2 0,10 | 0,22 | 0,46 | 0,73 | 1,05 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
M, P .
3 M,
3 0,170 | 0,177 | 0,38 | 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 460 | 7,40 | 17,20
4 0,10 | 0,14 | 0,32 | 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
5 0,10 | 0,170 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
6 0,10 | 0,16 | 0,28 | 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
7 0,10 | 0,22 | 0,32 | 0,42 | 0,55 | 0,95 | 1,10 | 1,35 | 2,20 | 3,50 | 10,80
5=0 1 0,10 [ 0,32 | 0,70 | 1,12 [ 1,60 | 2,62 | 2,55 | 4,55 | 6,50 | 9,40 | 19,40
2 0,10 | 0,28 | 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
M, EL; M,
3 0,10 | 0,27 | 0,55 | 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20
4 0,10 | 0,26 | 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
5 0,10 | 0,25 | 0,52 | 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
6 0,10 | 0,28 | 0,52 | 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
7 0,10 [ 0,32 | 0,52 | 0,78 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 5,50 | 13,00
5=0,5 1 0,10 | 0,40 | 0,80 | 1,23 | 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,10 | 19,40
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2 0,10 | 0,40 | 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50

M[e——m,

0,10 | 0,40 | 0,77 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00
0,10 | 0,40 | 0,75 | 1,13 | 1,65 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
0,10 | 0,40 | 0,75 | 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 17,00
0,10 | 0,40 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
7 |010 | 040 | 0,75 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00
OGo3Ha4yeHus, NpuHATLIE B Tabnuue [.5:

o b w

My AL M
S AN
C

KoadhpuumeHT - . AN pacyeTa Ha yCTOMYUBOCTbL CXKATbIX CTEPXKHEN OTKPLITOro ceveHus
1 KoadpdmUmMeHT ¢, ANs cedeHni Tvnos 1, 2, 3, NpuBeAeHHbIX Ha pucyHkax B Tabnuue [1.6, cneayer BblMMCNATL
no cpopmyne

2
Cm =
2, g.1
1+53+J(1—53)2+E{ —Q—XJ
LL h

=dpip,

B =1+ 2(p/pie, I A),
A 1= Ba+0,1561 X, f(4k%), (0.2)

o= t, f - OTHOWEHNE PACCTOAHNA ox, MEXAY LIEHTPOM TSHKECTU N LLEHTPOM n3rmba ceveHus K BbicoTe ceveHus h;

g, = M, /N~ SKCLEHTPUCUTET MPUIOXKEHUS CXVMAOLLEA CUMbl OTHOCUTENBbHO OCM X-X, MPUHWMaeMbli CO CBOUM
3Hakom (B Tabnuue [1.6 npuBegeH co 3Hakom "nntoc");

A - nnowagb cevyeHus.
p= (I +1,) Ak )+ ot
o=1, ;(;};32) - 30€Cb J,, - CEKTOpuarbHbIN MOMEHT UHEPLIUM CEYEHUS;

L=(ki3T bt - MOMEHT MHEPLIN CEYEHNs NPy CBOBOLHOM KpYUeHIM,
B W g - WUMPMHA W TOMLMHA NNCTOB COOTBETCTBEHHO, ODPa3yloLMX CedeHune, BKMoYas CTeHky; k=1,29 - ang

[BYTaBPOBOrO CEYEHUs C ABYMS OCSIMM CUMMETpUK; k=1,25 - ona OBYTaBPOBOro CEYEHUSI C OfHOM OCbl0 CUMMETPUM;
k=1,20 - onst TaBpoBOro ceyeHus, k=1,12 - ona weennepHoro (M-obpa3Horo) ceveHws.

2 Koahp1UMEHT ¢, . MPU pacyeTe Ha yCTOMYMBOCTL CTEPXKHS [1-06pasHOro ceveHnst Ha LeHTpanbHoe cxarve (Tvn

4 npu obosHaveHusix, NpUHATLIX B Tabnuue .6, un I »1,) cnepyet BbluuUCNATL no copmyne (4.1) npu 2 =0 un =0
(Torma B=1), yuutbiBas npu 3TOM, YTO

A=hig(2+71];

Ly = £ W B (34 20126 +1)] = AKX (3+20) 1206 +)(2+1)];
Iy = heeb* (641112 = AR (6+m)[12(2+7)])

Iy = el (232 4m)] = A% (14 2m) [ 3(2+m)2 -

3 KoadhduumeHT npu pacyeTe Ha YCTOMYMBOCTb CTEPXKHS LUBENEPHOro cedeHns (Tvn 5 npu obo3HayveHusix,

max
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NPUHATbLIX B Tabnuue 0.6, v 7, = I ), cnegyeT BblMUCHATL No dopmyne (0.3)

2

2, 3

1+5+J(1_5)2+E[a_i] :9)
L b

Cmax =

rae G=4pfu;
L=80-+0,1567h 2 A%+ ;

at=a, /b~ OTHOLIEHME PACCTOSHUA ¢, MEX/Y LIEHTPOM TSXKECTU 1 LIGHTPOM n3rmba ceveHus K LIVpUHe cedeHns b -
cm. Tabnuuy [.6;

ay = 40200 +1En +1ien, +1],

p=(1y +1,)i(Ab*) + ot

ff=0,3?23;.!.3!.3 ) f;.!. n & - COOTBETCTBEHHO LWWpUHa 1 TomnLwnHa JINCTOB, 06pa3ylou.|,v|x ceyeHue,
®= 1, i({,5%) - CM. Tabnuuy [1.6.

Mpn aTom:

A= Rt (20 +1);

Ly =gty Gy +2) [12(6my + D]

I, = omyt, kb2 (nf +2,5m; +D/(2n; + 1%

I, =t 0006 +1/12-

dopmynbl ANA ONpefeneHns ¢, o« U 3 UK UX 3HadeHns npyeeaeHsl B Tabnuue [1.6.

Tabnuua [1.6 - KoadpdpuumneHTtsl o, o U

CeyeHune

™n cxema
1 0,256 0 0
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2 flfz 11}11 —fzhz Mo dJOpMyJ'Ie ()K 12)
) Yo N IS 1,k npunoxenus XK
L
¥ &
i
x= - X
0 -
| -
y
3 0 Iy To xe
|
Vg =
X X
¢ =
| <
|
_],:IT
4 3421 43+1) 0
JT— (6+m)° (Z+n)(6+m)
* <l
oN o =
‘ =
»l
b
6 y T]l (3ﬂ1 +2) 4T]l (3ﬂ1 +1:l 0
a, | (61, +1)° (2ny +1)(ény +1)
| [
|
.;_l_ |
Al
| =
[y
O603Ha4eHus1, NnpuHATbIE B Tabnuvue [.6:
IV I, - MOMEHTbI MHepuuW GOmNbLUEro U MEHbLUEro MOsICOB COOTBETCTBEHHO OTHOCUTENLHO OCK CUMMETPUM
ceyeHust y-y.
N=bt, fhtg, My =btyiht,, (A€ t, - TONUIMHA CTEHKY; ¢, - TOMLLMHA NOMOK.

4 Pacuyet Ha yCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX 3/1IEMEHTOB ABYTaBPOBOrO CE4EHMS C ABYMsI OCAMM CUMMETPUMN,
HenpepbIBHO NOAKPENIEHHbIX BAOMNb OOHOW M3 Monok (pucyHok [.1), cnegyer BoINomnHATL No dopmyne (111), B KoTopon
KOIMPULNEHT ¢ = ¢, . CNIEAYET BbIYUCIATL MO dhopmysie

141, /1, +cf9,87
VAR e, ]

(0.4)

<
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CipaHuua 136

PucyHok 1.1 - Cxema ceveHusl anemeHTa, nogKpensieHHoro Boorb Nosiku
KoadhdmumeHT « cnegyet onpenendatb no opmyne (K.4) npunoxerums XK.

|_|pl/l onpeneneHnn o, 3Ha4deHue j%f. crneayer npuHMMatb paBHbIM PACCTOAHMIO MeXOy CeYeHUAMU IJeMeHTa,

3aKpenneHHbIMM OT MOBOPOTa OTHOCWUTENBHO MNPOAOIBHOM OCKU (PacCTOsiHME MeXZy Yy3namu KpenmneHus CBsA3ew,
pacnopoK u T.1.).

OKCLUEHTPUCUTET ¢, = Mf /i B copmyne ([.4) cuuTaerca NOMOXMTENbHBIM, €CIIM TOYKA MPUNOXKEHWS CuMbl
cmeLeHa B CTOPOHY CBOBOAHOM NOMKW; ANA LEHTPArbHO CXaTbiX 3MIEeMEHTOB ¢, =0.

Mpv onpefeneHnn ¢, 3a pacHeTHbI MOMEHT 3f, CIEAYEeT NpUHUMaTh HanbosbLIMA MOMEHT B Npeaenax pac4eTHom
ANVHbI ;.. 3MEMeHTa.

MpunoxeHne E
KoadcpmumeHTbl Ansa pacyeta 35IeMEHTOB KOHCTPYKLUIA C YYETOM pa3BUTUSA NNacTUYECKNX

aedcdopmaunn
Tabnuua E.1 - KoadhdmumeHThl Cyr Eys n
Tun Cxema ceveHus HanbonbLlne 3HaueHnst koahdnLMeHTOB
Ay
ceyve- il
HUA A,
nnpn 3 =0*
Oy C}, J
1 y 0,25 1,19 1,47 1,5
a4
I
xX— o —XxXx— [ — X
P ]£
4
y y
0,5 1,12
1,0 1,07
2,0 1,04
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2 y 05 1.40 1.47 2.0
| A_r
— -} —x
A7
| ¥ O*SAI
1,0 1,28
2.0 1,18
3 025 1.19 1,07 15
¥y
A,
N L
0,54 7 | |
|y A,
0,5 1,12 1,12
1,0 1,07 1,19
2,0 1,04 1,26
4 05 1.40 1.12 2.0
Y4
x X

02547 |y 054,

1,0 1,28 1,20
2,0 1,18 1,31
5 - 1,47 1,47 a) 2,0
a) |y 6) ¥
r— z —X —X 6) 3,0
Ty ¥
6 0,25 1,47 1,04 3,0
A, |y
X —X
| ™~
0,54, ‘ 0,54,
r
0,5 1,07
1,0 1,12
2,0 1,19
7 y - 1,26 1,26 1,5
x—{ :}— x
¥y
8 - 1,60 1,47 a) 3,0
8 4 9 ¥
S ‘ _ 6) 1,0
7 \A r— - X
.y W yi
”__'H:x ”
x— —x
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9 0,5 1,60 1,07 a) 3,0
) |y, A, ® |y
ly 054, lp
1,0 1,12
2,0 1,19

* Tpn M, #0 cnefyer NpuHMMaThL n=1,5, 3a uckn4veHnem cedeHna Tuna 5 a), gons kotoporo =2, u Tuna 5, 6),
Onst KOToporo N=3.

MpumeyaHus

1 KoadpduumneHTsl Ana npoMexxy TOYHbIX 3Ha4YEeHUI Ag 1 4, CeAyeT onpeaenats NUHENHOW MHTepnonsumen.

2 3HaveHne KOIMPUUNEHTOB ¢, ¢, CIeAyeT NpuHMMaTh He Gonee 1,15~,rf, he vy - KO3hULUMEHT HAOEXKHOCTU

F
no Harpys3ke, onpegensieMblil Kak OTHOLUIEHME PaCYETHOro 3HaYeHWs1 SKBMBAIIEHTHOW (I'IO 3HaAYEHMIO U3rndaroLero

MOMEHTa) Harpy3ku K HopMaTVBHOMY .

Tabnuua E.2 - KoadhdmumeHTsl @y, oy, g AN pacyeta Ha n3rnb NpsMOYrofbHbIX NAUT, ONEPTbIX MO YETLIPEM U TPEM
CTOpOHaM

MnnTel Mov 2/
1,0 11 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2

Oneptbleno| « | 0,048 | 0,055 | 0,063 | 0,069 | 0,075 | 0,081 | 0,086 | 0,091 | 0,094 | 0,098 | 0,100 | 0,125
YeTblpem

CTOpPOHaM
«, | 0,048 0,049 | 0,050 | 0,050 | 0,050 | 0,050 | 0,049 | 0,048 | 0,048 | 0,047 | 0,046 | 0,037
Oneptble Mo | Mpv &, 14,
Tpem
CTOpPOHaM

0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2

0,060 | 0,074 | 0,088 | 0,097 | 0,107 | 0,112 | 0,120 | 0,126 | 0,132 | 0,133

O603Ha4veHus1, NpuHATLIE B Tabnuue E.2:

b - [ONWHHas CTOpPOHA; ; - KOPOTKasi CTOPOHa; 4, - AnuHa CBOBOAHOWM CTOPOHbI; 4 - AJIMHA CTOPOHbI,
nepneHauKynspHom K cBo6oaHOMN.

MpunoxeHne XK
KoadhduumeHT ycTonumsocTu npu nsrmnbe o,

K1 KoadhdmumeHT g, ANSA pacyera Ha YCTOMYMBOCTb M3rMbaembix 351EMEHTOB [ABYTaBPOBOro, TaBPOBOIO M

LLIBENTEPHOrO CEMEHNsA criealyeT onpeaensaTb B 3aBUCMMOCTU OT PacCTaHOBKM CBA3EN, pacKpennsoLMX cxaTblid Nnosc,
BMAa Harpy3ku U MecTa ee npunoxeHus. Mpy aTom Npeanonaraetcs, YTo Harpy3ka AeiCcTBYET B MIOCKOCTM HanGornbLUIen
KECTKOCTN (J, = I8 ), @ OnopHbIe CeYeHUs 3aKpenneHbl 0T GOKOBbIX CMeLLEHUIA 1 NMOBOPOTA.

.2 [Ins 6ankM M KOHCONMW [ABYTaBPOBOTO CEYEHWA C [BYMS OCAMU CUMMETPUM KOI(PDMLIMEHT ¢, crnepyer
NPUHMMATL PaBHbLIM:

npu ¢ =0,85

R (K1)
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npu iy ;\.0,85
gy = 0,68+0.21q =1, (K.2)
roe 3HadeHue g criedyeT BbiMMCAATH Mo popmyne
IR
oy = wi[_PJ £, (K.3)
L) &

roe 1w - kKoahdmUMEHT, BbIMMCTISIEMBIA cornacHoO TpeboBaHuam XK.3;
h - nonHas BbicOTa CEYEHUs] MPOKATHOrO AByTaBpa WNM PacCTOSIHUE MEXAY OCSIMM MOSICOB (MaKeToB MOSICHBIX
NUCTOB) COCTABHOIO ABYTaBpPa;

Ly - pacyeTHasa AnvHa Barnkv unmn KoHconwu, onpegensiemMasi cornacHo 8.4.2.

K.3 3Hauvenve koadppmumeHta y B dopmyne (XK.3) cnegyer BbluucnATe no ¢opmynam Tabnuy XK.1 n XK.2 B
3aBMCMMOCTM OT 4McNa 3akpenneHund cxaTtoro nosca, BuOa HarpyskM U MecTa ee MNpUroXeHWs, a Tawkke OoT
KoahduLMEHTa ., PaBHOrO:

a) ONA NpoKaTHbIX ABYTaBpoB

2
= 1,54£[£J , (OK.4)

raoe /; - MOMEHT UHepLun npu cBobGoaHOM Kpy4eHuun, onpep,enﬂeMbM COornacHo npunoXxexHuto 0;
h - nonHas BbICOTa CeYeHus;

6) OnA COCTaBHbIX ABYTaBpOB 13 JNTUCTOB CO CBaApHbIMAU U (prIKU,VIOHHbIMVI NOACHbIMU COeaANHEHNAMU

bt Y 3
a:B[ﬂJ 1+, OK.5)

roe anda cBapHbIX ABYTaBpPOB U3 TPEX JTUCTOB!
f’f n E:nf - TONnwunHa 1 WunpunHa nosaca Banku;

h - paccTosiHue Mexay oCcsIMU NOSICOB;

a =055k,

£- TOMLIMHA CTEHKM (£ =¢,,);

ONS COCTaBHbIX ABYTABPOB C (PPUKLIMOHHBIMU NOSICHBIMU COEAMHEHNSIMU:

t¢ - CYMMapHasi TOMLLMHA NCTOB MOsiCa U MOITKM MOACHOTO Yromka;

by~ LUMPVHA NNCTOB MOACA;

h - paccTosiHue Mexay OCSMU MNaKETOB MOSICHbIX JINCTOB;

¢ - LWWMPVHA BEPTMKaIIbHOWM MOJSIKN MOACHOIO Yrosika 3a BblMETOM TOSLLMHBI €ro MOJIKY;

- CyMMapHasa ToJNwnHa CTEeHKN U BEPTUKAlbHbIX NOJ10K MOACHbIX YTOJ1KOB.
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Ecnu Ha yuacTke Garnku ly 9MOPa Jf, MO CBOEMy O4EPTaHMIO OTNIMYAETCA OT MpUBEAEHHbIX B Tabnmue XK.1, 10
3HaYeHWe y onpegensioT no copmynam Ans Havbonee GnNU3koW Mo OYEPTaHMIO JMOPbl Af,, B KOTOPYHO MOXET ObiTb
BNMcaHa dakTuyeckas antopa.

B cny4asix, korga y KOHCOnu Ganku cxaTblid NMosic 3akpensieH ot GOKOBOro NepemelLeHnst B KOHLE UK Mo ee OfnHe,
3HayeHue 1 NMPUHUMAETCS PaBHbIM:

NPy COCPEAOTOYEHHON Harpy3Ke, MPUIOXEHHON K PAcTSHYTOMY MOSICY Ha KOHLIe KOHCOMM, =175y , A€ 3Ha4eHve
yy CreayeT NpuHUMaTh COrnacHo npuMedaHmio k Tabnuue X.1;

B OCTaslbHbIX CIyYasix - kak Ans KOHCoNn 6e3 3akpenneHuii.
(M3meHeHHasa pegakums, Mam. N 1).

K.4 [ina paspesHor Gankn ABYTABPOBOTO CE4EHUSI C OAHOW OCbH0 CUMMETPUM (PUCYHOK 2K.1) KO3(ULMEHT
crnegyert onpenenate no Tabnuvue XK.3, rae 3HayveHus @y @y Y N CNEAYeT BbIYUCTISATD MO dopmynam:

I, 2k E
cpl=wai-—f1-—, (K.6)
I %R
ki, B
%= Vay Z % (OK.7)
__4 (OK.8)
hti

B dopmynax (K.6)-(2K.8) obo3HaueHo:

1y, - KOIPPUUMEHT, BbIMMCTISEMBIV NO chopmyIie
W, =(3 +m"32+C)D; (K.9)

h - paccToAaHne Mexay oCcAMU NOoACOB;

}3114 By - paccToaHne OT LueHTpa TAXeCTu cedeHna OO0 OCu bonee pa3BUTOro U MeHee pas3BUTOINo MNOACOB
COOTBETCTBEHHO;

Ir - PacyeTHas AnvHa Bankn, onpegensiemasi cornacHo 8.4.2;

j n i - MOMEHTbI nHepuun cev4eHnda bonee pPa3BUTOroc U MeHee pa3BUTOrNo NOACOB OTHOCUTENNbHO OCU CUMMETPUnN
ceyveHus H6anku cooTBETCTBEHHO.

Tabnuua XK. 1 - KoadbdbmumeHT 1w ang 6anok 4ByTaBpOBOro ce4eHus ¢ ABYMsI OCSIMU CUMMETPUN

Uncrno Bug ontopa i, Ha yyacTke " Mosic, Kk KoadpdmumeHT y npu 3HaYEHNsIX o
3akpert- Harpysku B KOTopoMy
neHun nponete npuno-
cxXaroro XeHa
nosica B Harpyska
nponete
0,1= =40 40 . =400
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Bes 3akpen- |Cocpeno- Cxatblii 1,75+ 0,09 234 0,0530— 4,510 o2
TNeHnin TOYEHHas
= Pactsa-
=1 y 5,05+0,05c 6.6+0.0530—4,5.107 o2
HYThIN
PasHo- Cxarbii 1,60+0,08c; 3,15+0,04a— 2,7 107 o
MepHO |
pacnpe- L=1 PacTs- 3,80+0,08¢ -5 o2
_ ef N . . —27.
[nenexHas HY Thil 5,354+004—27 107 o
NBa n 6Gonee,|llobas oo 2,254+0,07a 26+00da—3.5 1077 o
aenawme |
nponert ; Ha l
paBHble YacTu I
OngHo B| Cocpepo- JTrobon 1,75 W
cepeguHe TOYEHHas1 B ““t‘}lLLL
cepeavHe I
Cocpego- Cxartbiii 1,14y,
TOYEHHas B L — Pacta-
YeTBePTH ly i HYThIN 1,601,
PaBHo- CxaTbli 1,14 W
MepHO -
pacnpe- Iy I Pacta- 1,30,
JeneHHas HYTbIN !
MpumeyaHve - 3HayeHne y; CNepyeT npyHUMaTk PaBHbIM Y MPW ABYX U Oonee 3aKpenneHnsix cxxaToro nosica B
nponere.
Tabnuua XK.2 - KoadhdmumeHT 1w ans )ecTKo 3a4enaHHbIX KOHCOMEN OBYTaBpPOBOro CEHEHMS C ABYMSI OCAMU CUMMETPUN
Bua Harpy3sku lMosic, kK kKoTopoMy KoadhdmumMeHT 1y Mpu OTCYTCTBUM 3aKPENIIEHNI CXXaToro
npunoXxeHa Harpy3ska nosica u Npu 3Ha4YEHUNAX ¢
41:05528 28{@5100
CocpenoTodeHHas Ha KoHLe PacTsHyTbI 1,0+0,16 = 4,0+0,05
KOHCOMnMn
Cxartbin 6,2+0,08 =« 7,0+0,05
PaBHoMepHO PacTsHyTbI 1,42 Ja
pacnpeaeneHHas

= e

n

It s

PucyHok XK.1 - Cxema OBy TaBpOBOrO CEYEHMS C OLHOW OCbO CUMMETPUK
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Tabnuua XK.3 - KoadbpnumeHT g,

CxaTbln nosic KoadbchnLIMeHT ¢, Npu 3HaYeHUM (p,
po 0,85 cBbiwwe 0,85
Bonee pa3utbin <1 _
i cpl[o,21+o,68[i+l ”Hgl
P
MeHee pa3BuTbIN
P 2 0,68+0,21py =1

XK.5 3HauenusiB, C n D B copmyne (’K.9) cnepyer onpegenstb no tabnvuam X.4 n XK.5 B 3aBucumMoctn ot
KO03hPULIMEHTOB:

B=n+0734B; (K.10)
W= n+11450; OK.11)
2
B= (2;3—1){0,4?—0,035[i]l1+i—0,0?2[3] LL (K.12)
P P P

5 (Y

n=(-2) [9,8?n+0,385—’[iJ ] : (K.13)
I\ k

rae 3Hadenws N, &, h, 7., 1. CNeayeT NPYHUMATb COFMACHO HACTOSILLEMY MPUMOXEHWMIO, @ 7, - COFMAcHO NPUMOXEHUIO
& 20 by :

.
KoadhdpmumeHT o B Tabnuue XK.5 cnegyet onpeaenate no dopmyne (XK.4).

Tabnuua X.4 - KosgduumeHt B

Cxema ceyeHns n MecTo KoadbdpuumeHT B npu Harpyske
NPUIOXEHUS Harpy 3ku
cocpenoTOYEHHON B paBHOMEPHO BbI3blBalOLLEN YNCTLIN
cepeguHe nporieTa pacnpegeneHHon n3rmb
-|- | B H B
‘ 51 h-1 P
.|. 1-8 1-p -
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Tabnuua XK.5 - Koadhdmumentsl Cu D

Bua Harpy3sku KoadbpuumeHnt C npu ceveHum KoacbdmumeHT D
OBYTaBpPOBOM (; =0,9) TaBpoBOM (»=1,0)
CocpepnoToyeHHast B cepeguHe 0,3307 0,0826 3,265
nponeta
PaBHOMepHO pacnpegeneHHas 0,4811 0,1202 2,247
Bbi3biBaloLast YNCTbIN U3rMd 0,101 7 0,0253 4,315

XK.6 na asyTtaBposoro cederns npu 0,9<n<1,0 koapdmUMEHT s, Creayer onpeaensTe NMHENHON nHTepnonsaumnen

MeXay 3HadyeHusiIMK, nonyyeHHbIMM no dopmyne (232) ans oByTaBpoBOro cedeHus npyu n =0,9 n ans TaBpoBOro npu n
=1.

[Ona TaBpOBOro Ce4YeHVMs Mpu COCPEOOTOMEHHOW WM PaBHOMEPHO pacnpefeneHHoOn Harpy3ke u <40
KO3hPULIMEHTbI 1y, crnedyeT ymHoxaTtb Ha (0,8+0,004 ¢ ).

B Gankax ¢ MeHee pa3BWTbIM CXaTbiM Nosicom npu n>0,7 n 51:3%{;5;.2 =25 3Ha4eHVe koadpduLMeHTa g, HeobxoaQMMo
yMeHbLUaTb YMHOXEHWEM Ha (1,025 — 0,015, { By ) W CTIEQyeT NpuHUMaThL npu 3Tom He Gonee 0,95. 3HaveHus L 1B ~25B
Takmx Garkax He JOomnycKakTCs.

.7 [ina 6anky LWBENNEepHOro cevenmns KOathUUMEHT ¢, CrieayeT NPUHUMAaTh PaBHBLIM o, = 0,7, A€ ¢ Cnepyer

onpenensiTb Kak ans 6anok OBOSKOCUMMETPUYHOIO ABYTAaBPOBOro ceyveHusi, ucnonb3ysa dopmynbl (XK.3) n (0K.4), rge
3HaueHua 1., [,, I, CNeayeT npuHuMaTh Ans weennepa.

Mpunoxexve A
KoadchmumeHTbl pacyeTHOM ANUHBLI | Y4aCTKOB CTyNeHYaTbIX KONMIOHH
.1 KoahdmumeHT pacyeTHON AOfvHbI Ly ANS 3alieMNeHHOro B OCHOBaHUM HWXHEro y4acTka O HOCTYyrMeH4yaTon
KOJTOHHbI CrieayeT NpMHUMATh:

npy BEPXHEM KOHLIE KOTNOHH, CBOGOAHOM OT 3aKpernneHuid, - no Tabnuue W.1;
Mpy 3aKpenreHnn BEPXHEro KOHLIa OT NMoBOPOTa, HO BO3MOXHOCTU €ro CBOBOAHOro cMellieHust - no Tabnuue U.2;

npun 3akpenrieHnn BepxHero KoHua ot cMelleHnsa no qaoplvlyne

AT
o= fI-L12+|-Lé1(l3 1 (n.1)

roe Wy, - KOIP@PULMEHTbI pPacYEeTHOW [AfMHBI HWKHEro y4yacTka KOMOHHbI Npu Harpyskax =0 u # =0
COOTBETCTBEHHO, OMnpeaernsieMble Npy LWapHUPHOM ONMpaHUM BEpPXHEro koHua no Tabnuue W.3, a npu 3akpenneHun ot

noeopoTa - no Tabnuue M.4.
h|i 13
051 = i _1 Nnau= F;
i Bl 12

B tabnuuyax N.1-1.4 obosHa4yeHo:
rae i, I, i iy - MOMEHTbI MHEPLUM CEHEHWUA U ANMUHBI HXKHETO N BEPXHETO YYaCTKOB KOMOHHbI COOTBETCTBEHHO;
B= (A + )/ Fy-
.2 KoappnumeHT pacqeTHOM AnuHbl |, ANS BEPXHEro y4yacTka OfHOCTYMEHYaToW KOMOHHbI BO BCEX Cry4vasx
cnegyet onpenenatb no gopmyne
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LL2=LL1fali:3- (MZ)

.3 KoahdmumeHT pacyeTHOn AOfvHbI Ly ANS 3alleMNEeHHOro B OCHOBAHWM HWKHEro y4acTka OBYXCTyneH4aTomn

KOIOHHbI (pucyHok W.1, a) npu ycroBumsix 3aKpenneHns BEpXHEro KOHLa, ykadaHHbIX B Tabnuue W.5, cnegyet onpeaensitb
no copmyne

2 2 2 2
ly = Prhet + (Babima + Wipz) +(1+82)° ) H s (M3)
! 1+f + B,
rvqe |31=Ei.'fF3; ﬁg =F2fF3; 522.3sz1;
Foml 0 Hamas oz = KOSd)d)MLI,I/IeHTbI, onpeaendembie no Ta6n|/|u,e .5 kak and OAHOCTYNeH4YaTbIX KOMTOHH MO PUCYHKY
n.1, 6, B, r);

L = (] + b3 I +iq) - NPUBEAEHHOE 3Ha4Y€eHME MOMEHTa MHEPLINK CEeYEeHNs yHacTKa AnnHOM ('El +;2 )

3pecb 7, £, F - NPOLOINbHbIE CUMbI, MPUMOKEHHbLIE K BEPXY HWKHETO, CPELHEr0 M BEPXHEro y4acTKOB KOMOHH C

MOMEHTaMW UHEPUMM f;, [, 73 U ATIMHAMM j, [, }; COOTBETCTBEHHO.

MpuBefeHHOE 3Ha4YeHMe MOMEHTa WHEpLIMM CeveHust y4yacTka AnuHOW (I,+4) Ha pucyHke W.1, 6 cneayer
onpenensTb no opmyne

Iy = Uoly + i) Uy +15) -

a) 6) B) r)

2y
B

I

L

vE||[ £

=1,

|y

L

Iz"'!}

~ L, F+E+F, |

K
~ ‘ Il
7 TITT? —777 777

PucyHok U.1 - Cxema ABYXCTYNEHYATON KOMOHHBI () U YCIOBHbIE CXeMbl 3arpy>KEHWUA NPy NPUNOXKEHUN CUN 7, 7 W Ay,

COOTBETCTBEHHO K HIDKHEMY (6), kK cpegHemy (B), K BEpXHEMY (I) y4acTkam
.4 KoadbdmumneHTbl pacyeTHOM ASMHBI: 1., ANS CpenHero yyacTka OBYXCTYMNEHYaTON KONMOHHbI OfIMHOMN Iy s Ans

BEPXHEro y4acTka KOMOHHbI [ANIMHO J; CrieayeT onpeaenstb no (hopmynam:

1+,
™~
1+,

I.

My =Hyfag, (n.4)

|_L3=|.L1.IfCE,353a (MS)

roe O£2=;i N (Fy+ F) ;
GVAA + A+ 5)

V] i1

T LAY R+ R)

Tabnuua W.1 - KoadhduruneHTbl pacyeTHom ANnHbI 1, ANt OAHOCTYNEHYATbIX KOMOHH C BEPXHUM KOHLIOM, cBOOOAHBLIM OT
3aKpensieHnn
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PacueTtHas KoadbdmuneHTt Ly TIP1 3HaYeHn n
cxema e

0|01(02|03|(04|05|06|07|08|09(10]|12|14|16[18]|20]|25]|5,0/10,0(20,0

0(20[20]20|20|20(20(20|20|20(20]|20(|20|20(20]|20(20|20(|20|20]20

0,212,01]2,01]2,02(2,03]|2,04(2,05[2,06|2,06|2,07]|2,08[2,09(2,10|2,12(2,14|2,15]|2,17|2,21|2,40|2,76]|3,38
0,412,0(2,04(2,08(2,11]2,23]2,18(2,21(2,25|2,28(2,32(2,35(2,42]|2,48(2,54(2,60(|2,66(2,80| - - -
0,6(20(211(2,20]2,2812,36(2,4412,52(2,59(2,66|2,73(2,80]|2,93(3,05(3,17]13,28|3,39| - - - -
0,812,01(2,25|2,42(2,56]2,70|2,83(2,96(3,07|3,17(3,27(3,36(3,55| 3,74 | - - - - - - -
1,012,012,50(2,73(2,943,13|3,29(3,44|3,59|3,74(3,87| 4,0 - - - - - - - - -
1,5(13,013,43|3,77|4,07|4,35|14,61|4,86| 5,05| - - - - - - - - - - - -
2,014,014,441490|5,29|5,67|6,03| - - - - - - - - - - - - - -
2,515,0]555|6,08/6,56|7,00| - - - - - - - - - - - - - - -
30/6,0(665(7,25(7,82| - - - - - - - - - - - - - - - -
Tabnvua W.2 - KoathdmumeHTbl pacyeTHON AnWHbI |y, AN OQHOCTYNEHYATbIX KOMOHH C BEPXHUM KOHLIOM, 3aKPEMMeHHbIM

TOJMbKO OT NMOBOpPOTa

PacueTtHas KoadbdmuneHTt Ly MP1 3HaYeH n
cxema e

|
e

ofot1{02)03(04|05(06|07(08|09|10(12]|14|16]|18(20]25]|5,0/]10,0(20,0

0(20(192|186|180(1,76|1,70|1,67|1,64(1,60(1,57|1,55(1,50|1,46(1,43|1,40(1,37|1,32(1,18|1,10( 1,05

[X]

02(20(193(1,87182(1,76|1,71|1,68|1,64(1,62(1,59|1,56(1,52|1,48(1,45]|1,41|1,39|1,33(1,20(1,11| -
04(20(194)188|183|1,77|11,75(1,72(1,69(1,66|1,62|1,61|1,57|1,53|1,50| 1,48 (1,45(1,40| - - -
06(20(195(191|186(1,83|1,79|1,77|1,76(1,72 (1,71 1,69(1,66|1,63(1,61|159| - - - - -
08(20(1,97]19411,92|190|1,88(1,87(1,86(1,85|1,83|1,82|1,80|1,79| - - - - - - -
1,012,0]2,00|2,00(2,00|2,00(2,00|200(2,00|200|200(200| - - - - - - - - -
1,512,012,12(2,25(2,33(2,38(2,43|2,48|2,52| - - - - - - - - - - - -
2,0120(245|2,66|2,81|2,91|3,00( - - - - - - - - - - - - - -
25(25(2941317|3,34|3,50| - - - - - - - - - - - - - - -
3,0(3,0(343|3,70|3,93|412| - - - - - - - - - - - - - - -

Tabrmua U.3 - KoadbdmumneHTbl pacyeTHON ANUHBI g W iy, A8 OAHOCTYNEHYaTbIX KOMOHH C HEMOABWKHBLIM LLAPHUPHO-
onepTbiM BEPXHUM KOHLIOM

PacueTHasa cxema KoadpdmumeHThl Hya Y g P2y 0 0
1

i
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01,02|(03| 04 05|06 |07(08]| 09 [10]|12] 14 |16 ]| 18| 20

Koadbdmuvent
0,04 1,02 (1,84 |225| 259 [2,85| 3,08 | 3,24 |3,42| 3,70 | 4,00 | 4,55 | 525 | 580 (6,55 | 7,20

0,06 091 | 1,47 1193 226 | 2,57 | 2,74 | 3,05|3,05| 3,24 | 3,45 | 3,88 | 4,43 | 490|543 | 594
0,08 0,86 | 1,31 1,73 | 2,05 | 2,31 | 249 | 268 |285| 3,00 | 3,14 | 3,53 | 3,93 | 4,37 | 4,85 | 528
0,1 0,83 (1,21 (1,57 1,9 (2,14 | 2,33 [ 246|260 | 2,76 | 2,91 | 3,28 | 3,61 | 4,03 | 4,43 | 4,85
0,2 0,79 10,98 | 1,23 1,46 | 1,67 | 1,85 |202|215| 2,28 | 2,40 | 2,67 | 2,88 | 3,11 | 3,42 | 3,71
0,3 0,78 10,90 1,09 1,27 | 1,44 | 160 [1,74|186| 1,98 | 2,11 |235| 251 | 2,76 | 2,99 | 3,25
04 0,78 10,88 1,02 1,17 | 1,32 1,45 (158|169 | 1,81 | 1,92 214 | 2,31 | 2,51 | 2,68 | 2,88
0,5 0,78 10,86 099 1,10 | 1,22 | 1,35 (147|157 | 167 | 1,76 [ 1,96 | 2,15 | 2,34 | 2,50 | 2,76
1,0 0,78 [ 0,85(092( 0,99 (1,06 | 1,13 [1,20 (1,27 | 1,34 | 141|154 | 1,68 | 1,82|197| 2,10
KoadpdmumeHt Wy
0,04 (067 |067 |0,83 |1,25 |1,43 |1,55 |1,65 | 1,70 | 1,75 (1,78 (1,84 (1,87 (1,88 (1,90 (1,92

0,06 (0,67 |0,67 (0,81 |1,07 (1,27 |141 (1,51 |160| 1,64 |1,70 |1,78 (1,82 |1,84 (1,87 |1,88
0,08 |0,67 (0,67 (0,75 |0,98 (1,19 |1,32 (143 (1,51 | 1,58 |1,63 |1,72 |1,77 |1,81 |1,82 |1,84
0,1 0,67 (0,67 |0,73 0,93 1,11 (1,25 |1,36 |145| 1,52 |1,57 (1,66 |1,72 (1,77 |1,80 [1,82
0,2 |067 |067 |0,69 |0,75 |0,89 [1,02 [1,12 |1,21]| 1,29 (1,36 1,46 |1,54 |[1,60 (1,65 [1,69
0,3 |067 |067 |0,67 |0,71 |0,80 |0,90 |0,99 | 1,08 ]| 1,15 (1,22 (1,33 |1,41 [1,48 (1,54 [1,59
04 |067 |067 |067 |0,69 |0,75 |0,84 |0,92 |1,00]| 1,07 (1,13 (1,24 |1,33 [1,40 (1,47 [1,51
05 |067 |067 |067 |0,69 |0,73 |0,81 |0,87 | 0,94 | 1,01 (1,07 (1,17 |1,26 [1,33 (1,39 (1,44
1,0 (067 (0,67 (0,67 |0,68 |[0,71 |0,74 |0,78 | 0,82 | 0,87 |0,91 |0,99 |1,07 |1,13 |1,19 |1,24
Tabnuua .4 - KoadpuumneHTsl pacyeTHom ONWHbI Ly Y gy ANA OOHOCTYNEHYATbIX KOMOHH C HEMOABWKHBIM BEPXHVM

KOHLOM, 3aKpernsieHHbIM OT NnoBOpoTa

PacueTHas cxema KoadhdmumeHThl Hya Y g P2y 00
1

i

0,1 02 {03 (04| 05 (06| 07 [08]|09 | 10 | 12| 14| 16 | 18| 20

KoadbdmuivenT
0,04 |0,78| 1,02 [1,53]1,73| 2,01 | 221 | 2,38 [ 254|265 | 2,85 | 3,24 | 3,70 | 4,20 | 4,76 | 5,23

2

Ry

)

l
T~

o

IE

006 |070| 0,86 |1,23|1,47| 1,73 | 193 | 2,08 (223|238 | 249 | 281 | 3,17 | 3,50 | 3,92 | 4,30
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0,08 |068| 0,79 [1,05]|131| 154 |1,74| 1,91 | 205|220 | 2,31 | 255|280 | 3,11 | 3,45 | 3,73
0,1 0,67 | 0,76 [ 1,00 1,20 | 1,42 | 1,61 | 1,78 | 1,92 | 2,04 | 2,20 | 240 | 2,60 | 2,86 | 3,18 | 3,41
0,2 064 | 0,70 | 0,79 10,93 | 1,07 {123 | 1,41 | 150|160 | 1,72 | 1,92 | 211 | 2,28 | 245 | 2,64
0,3 0,62| 0,68 [ 0,74|0,85| 0,95 | 1,06 1,18 | 1,28 2,39 | 1,48 [ 1,67 | 1,82 | 1,9 | 2,12 | 2,20
0,4 0,60 | 0,66 {0,71|0,78| 0,87 | 099 | 1,07 | 1,16 | 1,26 | 1,34 [ 1,50 | 1,65 | 1,79 | 1,94 | 2,08
0,5 0,59 | 0,65 (0,70 0,77 | 0,82 | 0,93 | 0,99 | 1,08| 1,17 | 1,23 [ 1,39 | 1,63 | 1,66 | 1,79 | 1,92
1,0 0,55| 0,60 {065|0,70| 0,75 | 0,80| 0,85 | 0,90|095| 1,00 [ 1,10 | 1,20 | 1,30 | 1,40 | 1,50
KoadbdmumeHT 1,
0,04 (066 |0,68 (0,75 |0,94 |1,08 |1,24 |1,37 |147|155| 164 [1,72|1,78| 1,81 | 1,85 1,89

0,06 |065 |0,67 (0,68 (0,76 (0,94 |1,10 |1,25 |135| 144 | 1,50 | 161|169 | 1,74 | 1,79 | 1,82
0,08 (0,64 |0,66 (0,67 |0,68 |0,84 |1,00 |1,12 |125|134| 1,41 [153|162| 1,68 1,75 | 1,79
0,1 0,64 |065 |[065 |0,65 |0,78 (0,92 (1,06 |1,15]|125| 1,33 [145|1565| 1,62 | 1,68 | 1,71
02 062|064 |065 |065 |066 (0,73 (0,83 |092|101]| 1,09 (123|133 | 1,41 (148|154
03 060 |063 |064 |065 |066 (067 (0,73 |0,81|089| 0,94 (1,09]|120]| 1,28 | 1,35 1,41
04 058 |063 |0,63 |0,64 |04 (066 (068 |075|082| 0,88 (1,01|1,10| 1,19 [ 1,26 | 1,32
05 057 |061 |063 |0,64 |064 (065 (068 |072|0,77| 083 (094|104 ]| 1,12 [ 1,19 | 1,25
1,0 (055 |0,58 |0,60 (0,61 (0,62 |063 |065 |0,67|0,70 [ 0,73 |0,80(0,88| 0,93 | 1,01 1,05
Tabnuua .5 - KoathUUMEHTbI |11, [Lyss s

YcrnoBve 3aKkpenneHyst BEpXHEro 3HayeHns KO3PPULMEHTOB
KOHLLA KOIOHHBI

Hoz
Homl Hom2 ™

Mpv YCMOBHOW CXEME 3arpy’>eHusi Mo pUCYHKY

n.1,6) n.1,8) n.1,r)
CBobofeH oT 3aKpenneHui 2,0 2,0 m
(p; no Tabnuue M.1 npu
VL
3akpenneH oT NoBopoTa, JonycKaeT . . m
cmellenne ! ! (, no Tabnuue 1.2 npu
! f
4+ L
(, - no Tabnuue N.2 npn ¢, =0)

3akpenneH LwapHUpHO, He JonycKaeT m m
cMeLLeHus H12

(4, - Mo Tabnuue N.3) (py - Mo Tabnuue W.3)
3akpenneH oT noBopoTa U m m
cMeLLeHus H12

(py, - Mo Tabnuue W.4) (py - Mo Tabnuue WN.4)

Mpunoxenue K
K pacyeTy 3N1IeMEeHTOB Ha yCTaloCTb
Tabnuua K.1 - [pynnbl 9N1eMeHTOB U COeaUHEHWI NpU pacyeTe Ha yCcTanocTb
Cxema anemeHTa 1 pacnonoXeHne pacyeTHoro XapakTepucTuka anemeHTa Mpynna
ceyeHns 3NeMeHTOoB
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OcHoBHOWV MeTann ¢ NpokaTHbIMW UMnn 1
06paboTaHHBIMM MEXAHUYECKUM MYy TEM KPOMKaMU

To xe, ¢ kpoMkamm, obpe3aHHbIMN MaLLMHHOM 2
rasoBOMn pe3Kon

OcHoBHoW MeTann ¢ o6paboTaHHbIMM
MeXaHU4YEeCK/M MyTEeM KPOMKaMK, Npu pasHon
LUMpVHE 1 paguyce nepexoa r, MMm:

200 1
10 4
OcHoBHoW MeTann Bo OPUKLMOHHBIX COeOUHEHNSIX 1

OcHoBHOM Metann B ©OontoBom (6onThl knacca
TOYHOCTM A) COeQMHEHWM B  CeYeHusiXx To
OTBEPCTHIO:

a) Npu NapHbIX Hakrnagkax 4
©) Npu OAHOCTOPOHHUX HaKMNagkax
Mepexoq v 3akpyrneHne (Knacc YMCTOTbl ra3oBOW 2
peskn 1 unu dpeseposka) NPU = 72°, » = 0,5

(&)

dacoHKn nPsSIMOYronbLHON (PopMbl, MPUBapPEHHbIE 7
BCTbIK UMW B TaBp K 3fieMeHTaM KOHCTPyKuun 6e3
MexaHu4yeckon obpaboTku nepexoda OT hacoHKM K
3NEeMeHTyY

dacoHku, npmBapeHHble BCTbIK WM B TaBp K 4
CTEeHKaM M nosicam Ganok, a Takke K 3fnemMeHTam

thepm Npu ¢ =45°
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®dacoHkM MPSIMOYrOfibHOW MNKU  TpaneumneBngHoOn 7
dopMbl, MpUBapeHHbIE K nosicam Banok BHaxNecTKy
C obBapkom NO KOHTypy HaxnecTkm 6e3
MexXaHn4eckon obpaboTku LWBOB

CTblkoBOM  HeoOpaboTaHHbIM  LOB;  Harpyska 4
neprneHauKynsipHa CBapHOMY LUBY; CTbIKyeMble
9 3M1EMEHTbI OANHAKOBOW LUMPWHBI U TOSLLUHBI

-

b

CTblkoBOM HeoOpaboTaHHbLIA  LWOB;  CThIKyeMble 5
3r1IEMEHTbI Pa3HOM LUMPUHBLI UM Pa3HOW TOMLLMHBI

10

OcHOBHOW MeTarnn B MecTe nepexoa K CTbIKOBOMY
WBY CO CHATbIM  MeXaHW4eckum  crnocobom
YCUINEHWEM LLIBA:

11

a) npuM CTbIKOBAHUM SNEMEHTOB  OAMHAKOBOW 2
TOMLWMWHbBI U LUMPWHBI
©) TO e, pa3HOW TOMLLMHBLI U LINPUHDI 3
CBapHble CTbIKOBble COEAMNHEHMS:

NUCTOBOTO 3fieMEeHTa Ha MOoAKIagHOM  nucTe 4
(Harpy3ka nepneHguKynsipHa K CBapHOMy LUBY)
Tpy©O Ha nogknagHoOM KornbLie 4
npoKaTHbIX NPodMnen B CTbIK
CBapHble CceveHns [ABYTaBPOBOrO, TaBpPOBOMO MU 2
esren] Apyrux  TWMNOB,  CBapeHHble  HenpepbiBHbIMU
NPOAOSbHLIMM  LLUBAMU NpU  AENCTBUAM  YCUNUS
H BAOMb OCU LUBA

AL R R LR R I 1

la

N
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OcHoBHoM MeTann CcO BCrnomMoraTteribHbIM
3J1IEMEHTOM, NpUKpenieHHbIM npoaoSibHbIMU
wBamMu, Npu o :

no 45° 4
90°
OO6pblIB  nosicHoro nucta 6e3  MexaHU4Yeckomn 7
. 0bpaboTkM nonepeyvHoro (11060BOro) LWea

~

OcHoBHOWM MeTann ¢ nonepeyHbIM LLIBOM; CBapHOW 4
a LWOB [BYCTOPOHHWIA C MraBHbIM NEPexoaoMm K
OCHOBHOMY MeTanny

OcHoBHON MeTann pacTAHYTbIX MOACOB Ganok u 5

anemMeHToB dhepm BOMM3M pguacparm un  pebep,
17 ;% L NpMBapeHHbIX YTIOBbIMU LLIBAMU

OcHoBHOM MeTannm B MeCcTe nepexoga K 6

nonepe4yHoMy (1oGoBOMy) YrnoBOMY LUBY
_._—LL 5

OcHoBHOWM MeTann B COeaUHEHUsX C doriaHroBbIMK
WwBamMu (B MecTax nepexofa OT 3fIEMEHTA K KOHL,am
donaHroBbIX LLIBOB):

19

a) ¢ 4BOMHbIMM (hnaHroBbIMM LLUBaMU
©) ¢ conaHroBbIMK 1 JTOGOBBLIMM LLIBaMU
B) Npu nNepegaye ycunus Yepes OCHOBHOWM MeTars

r) LlekM aHKepoB [ANsi KPEMMeHWUsi CTanbHbIX
KaHaToB

o N N o
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OcHoBHoOM MeTann TpyObl pacTAHYTOrO packoca
NpY OTHOLLEHUW TOMLUMHBI K HapyXXHOMY AvaMeTpy
TpyObl Nnosica

20
tnldy, =1i14 7
120 <, /d,, <1/14 8
OcHoBHoOM MeTann Tpybbl pacTsHYTOro packoca
MPpM OTHOLUEHUW [OMaMETPOB packoca U rnosica
dild,=04+07 W OTHOWIEHMN  TOMWWHbI K

21 Hapy>XHOMy AvameTpy TpyGbl nosica:

by (21014 6

1420 =t fd,, <1/14 7

1135 <ty fd,, <1720 8
Bubnuorpadus

[1] PenepanbHbin 3akoH oT 22 wmons 2008 r. N 123-©3 "TexHWYeCKMIn pernamMeHT O TpeboBaHUSIX MOXKapHOW
©e3onacHocTu"

YOK 69+624.014.2.04 (083.74) OKC 01.080.10

KntoueBble crioBa: cTanbHble CTPOUTESNbHbIE KOHCTPYKUMN 34aHWIA U COOPY>KEHWI, OCOObIE YCIOBUA KCMyaTaumum
CTanbHbIX KOHCTPYKLMWIA, pacyeTHble XapaKTepUCTUKM MaTepuanoB W COedVHeHWIA, drnaHueBble CcoeauHeHUs,
hpe3epoBaHHble TOPLbl, HaMPsPKEHHO AedOPMMPOBAHHOE COCTOSIHWE 3M1EMEHTOB, ynpyras, ynpyro-nriactuyeckas u
nnactudeckas paboTa, MeToauKa, YCTOWYMBOCTb, MPOYHOCTb, KO3MMUUWEHTbI, Y3Nbl, CTEPKHW, LEHTpanbHO U
BHELIEHTPEHHO CXaTble, U3rMbaemble 31EMEHTbI, MPOEKTUPOBaHME CTallbHbIX KOHCTPYKUWA, NPeaoTBpaLleHne XpynKkoro
paspyLleHns, rpynnbl CTanbHbIX KOHCTPYKLWUIA, 3MEeMeHTbl KOHCTPYKLIMIA, KOMOHHbI, CTOWKM, (bepMbl, CBS3M, MPOrOHbI,
Ganku, 6anky KpaHOBbIX MyTei, IMCTOBbIE KOHCTPYKLUMW, BUCSYME KOHCTPYKLIMW, KOHCTPYKLMIA OMOP BO3AYLLHbLIX JIMHWIA
anekTponepeaaYu, OTKPbITbIX pacnpeaenuTenbHbIX YCTPONCTB U KOHTaKTHBIX CETEN TPaHCMNopTa, aHTEHHbIE COOPYKEHUS

Penakums gokymeHTa ¢ y4eToM
M3MEHEHWUI N OOMONHEHNA NOAroToBEHA
AO "Kopekc"
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