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[lpeoncnosue

CBepeHus 0 cBOAE NpaBuJl

1 MCNONMHUNTENN - AO «HWU «Ctpoutensctso»- LUHUNCK wum. B.A. Ky4depeHkKo,
MICY, CMN6rAcy

2 BHECEH TexHu4eckum KommnTeToM no ctaHpaptmlauum TK 465 «CTponTenbCcTBO»

3 TMNOArOTOBJIEH «k yTBepxaeHuto [enapTaMeHTOM rpagoCTpPOUTESIbHON
DEeATeNbHOCTN W  apXUTeKTypbl MuUHUCTEPCTBaA CTPOUTENBCTBA W XXWUJNULLLHO-
KOMMYHasibHOro xo3sancrtea Poccmnckon degepaumm (MnHcTpom Poccun)

4 YTBEPXIOEH npukazom MuHucCTepctBa CTpoOUTENIbCTBA U XUJNLLHO-
KOMMYHasibHOro xo3snctea Poccumnckon ®epepaumm ot 27 despana 2017 r. Ne
126/np v BBeneH B gencrteue c 28 asrycta 2017 r.

5 3APETMCTPUPOBAH ®epepasibHbIM areHTCTBOM MO TEXHNYECKOMY perysimpoBaHuio
n metponorunm (PocctaHpapT). lNepecmoTtp CIM 16.13330.2011 «CHwull 11-23-81*
CTasibHble KOHCTPYKUNN»

B cny4ae  nepecmoTpa (3aMeHbl) WM OTMEHbI HacCTOSALEero CcBoAa r1paBuii
COOTBETCTBYyOLEE yBeAOMIEHNE ByAET 0ryb/IMKOBaHO B yCTaHOBJIEHHOM OPSAKE.
CooTBETCTBYOLaA MHGDOPMALUNA, YBEAOMIEHNE N TEKCTbI Pa3MELUAIOTCA TaKXe B
UH®OPMaLNOHHOV cucTemMe o0bLyero roJib30BaHus - Ha o@uUNalibHOM CauTe
pa3paborynka (MuHcTpovi Poccun) B cetunt IHTEPHET

BBeneHue

HacTosawwuin csog npasun paspabotaH B cooTBeTCTBUU C DepepasibHbIM 3aKOHOM OT
30 nekabpsa 2009 r. Ne 384-d3 «TexHU4ecKUn pernamMmeHT o 6e3onacHOCTN 30aHNN 1~
COOPYXXEHNIN»,

MepecmoTp CIT 16.13330.2011 BbINOJIHEH aBTOPCKMM Konnektmsom AO «HWLL
«CtpouTtenbcteo» - ULHUUCK nm. B.A. KyvyepeHKo (a-p TexH. Hayk A.U. Begskos, O-p



TexH. Hayk 1.[4. Ogecckuv, KaHO.TexH. HaykKM./. [ykoBa, KaHA.TexH. Hayk 4.B.
KOHWH, KaHA,. TexH. HayKM.P. Ypuuykuv, KaHh. TexH. HayK M.A. ®apgesib, KaHL.
TexH. HayK b.C. LetsmH,; uHx. C.B. [ypos);, HNY MI'CY (a-p TexH. HayK A.P. TyCHuH);
3A0 «DpKoH» (O-p TexH. Hayk [.U. besnbii); APCC (uHx. 4.C. EpemeeB, VHX. A.A.
CockoB).

1. ObnacTb NpUMEHeHNS

1.1 HacToawmn ceog npaBwus yCTaHaBAMBaET TpeboBaHUS M pacnpocTpaHseTcs Ha
NMPOEKTUPOBAHME W pacyeT CTajlbHbIX CTPOUTENbHbIX KOHCTPYKUWA 30aHUA W
COOPY>XXEHUI Pa3NMYHOro HasHayeHus, paboTalWUx Npu TemnepaType He Bbille

100 °C 1 He HMXKe MuHyc 60 °C.

HacTosiwmin ceog mMpaBusl He PACMPOCTPAHANTCA Ha MPOEKTUPOBAHUE CTaJIbHbIX
KOHCTPYKLIWIA MOCTOB, TPAHCMOPTHbIX TOHHE el n Tpyb noa HackiNaMu.

1.2 Tlpu nNpoeKTUpPOBaHUN KOHCTPYKLUWUN, HaXoO4AWMUXca B 0CObbIX YyCIOBUAX
3KCMJlyaTauum (HanpuMmep, KOHCTPYKUWUA LOOMEHHbIX ne4vyen; MarucTpasibHbiX W
TexHoNormyeckux TpybonpoBOAOB; pe3epByapoB CreumasbHOro Ha3Ha4YeHus;
KOHCTPYKUWNA 34aHUN, rnoaseprarwmnxcs CENCMNYECKUM BO30ENCTBUSAM,
WHTEHCUBHbIM BO34ENCTBUSAM OrHs, TeMnepaTypbl, pagnaunun, arpeccuBHbIX cpeq;
KOHCTPYKUUN TUAPOTEXHUYECKUX N MENMNOPATUBHbLIX COOPYXKEHUN), KOHCTPYKLUN
YHUKaNbHbIX 30aHUA N COOPYXXEHUW, 30aHUA aTOMHbIX 3/IEKTPOCTaHUWN, a Takxe
KOHCTPYKLUUA cCreynanbHblX BUAOB (Hanpumep, npenBapuUTeslbHO Harps>XeHHbIX,
MPOCTPAHCTBEHHbIX, BUCAYUX, TOHKOCTEHHbIX), cnenyeT cobnwopgaTte TpebosaHus,
npenyCcMoTpeHHble COOTBETCTBYHOWMMN HOPMATUBHBIMU OOKYMEHTaMu, B KOTOPbIX
OoTpakeHbl 0CO6EeHHOCTU PaboTbl 3TUX KOHCTPYKLUUA.

2 HopMaTuBHbIE CCbIIKU

B HacTosdweMmM cBoge npaBwuJl UCMOJIb30BaHbl CCbIJIKW Ha criefayouwne HopMaTUBHbIE
OOKYMEHTbI:

FOCT 839-80 MpoBoaa Hen3oJIMPOBaHHbIe ons BO34YLUHbIX JINHNNA
a5ieKTponepenayvyn. TexHmnyeckme ycnoBus

NOCT 2601-84 CBapka MeTasIs10B. TepMUHbI N onpeaesieHNss OCHOBHbIX MOHATUN
FOCT 3822-79 lNpoBosioka buMmeTanninyeckasa crtaseMmenHas. TexHU4Yeckme ycnoBus

FOCT 19425-74 bankm p[OByTaBpOBble W LWBeJUIepbl CTajibHble crneunanbHblie.
CopTtameHT

FOCT 25546-82 KpaHbl rpy3onoabemMHblie. PexxuMbl paboThl

FOCT 27751-2014 HapeXHoOCTb CTPOUTENbHbIX KOHCTPYKUMA W OCHOBaHWUMN.
OCHOBHbIe MOoJI0XKEHUA.

FOCT 28548-90 Tpybbl cTasnbHble. TepMUHLI N onpeneneHus

OCT P NCO 857-1-2009 Ceapka v poacTBeHHble npouecchl. CnoBapb. YacTtb 1.
lMpouecchl cBapKu MeTasIsI0B. TepMUHbI U ornpeaeneHns

rOCT P WCO 17659-2009 Ceapka. TepMWHbl MHOrossbl4Hble O/ CBapPHbIX



coegnHeHnn
CMn 20.13330.2016 «CHwIM 2.01.07-85* Harpy3kn n Bo30enNCTBUSA»
Cn 22.13330.2016 «CHwul1 2.02.01-83* OCHOBaHUA 30aHNN N COOPYXXKEHNIN»

Cn 28.13330.2012 «CHwull 2.03.11-853awmta CTPOUTENIbHbLIX KOHCTPYKUMW OT
Koppo3nm» (C nameHeHnAMM Ne 1, Ne 2)

CMN 35.13330.2011 «CHwIM 2.05.03-84* MocTbl n Tpybbl» (C nameHeHnem Ne 1)

CMn 43.13330.2012 «CHwuIT 2.09.03-85 CoopyXeHUs NpPOMbIWIEHHbIX NpeanpusaTuin:
(c nsmeHeHuem Ne 1)

CIn 70.13330.2012 «CHwuIM 3.03.01-87 Hecywme n orpakgawowme KOHCTPYKUnm» (c
n3meHeHnem Ne 1)

Cn 131.13330.2012 «CHwull 23-01-99* CtpouTenbHas kKaumaTonormsa» (c
n3MeHeHnem 2)

Mpu™MedyaHwe - lpu NoNb30BaHUN HAaCTOALLMM CBOLOM NpaBua LenecoobpasHo
NPOBEPUTL AENCTBME CCbINIOYHbIX LOKYMEHTOB B MH(POPMALIMOHHON cucTeme obuiero
Mnosib30BaHNA - Ha oduuMnasbHOM cCanTe pefepaslbHOro opraHa WUCNOJIHUTESIbHOWN
B/laCTU B cCpepe cTaHfapTusauum B ceTn WHTepHET wunnam no exerogHomy
WHOPMaLMOHHOMY yKa3saTesio «HaunoHanbHbIe CTaHJapTbI», KOTOPbIN
onybnnkoBaH MO COCTOAHUIO Ha 1 fAHBapa TeKywero roga, W Mo BbiNyCcKam
eXeMeCA4YHOro MHAPOPMaUMOHHOro YykasaTensa «HauuoHa/ibHble CTaHZapTbl» 3a
TekKywmnn ropn. EcCamM  3aMeHeH CCbUIOYHbIM  AOKYMEHT, Ha KOTOopblM AdaHa
HeJaTUPOBaHHAs CCblJIKA, TO PEKOMeHOYyeTCHA UCMO0JIb30BaTb AENCTBYIOLLYIO BEPCUIO
3TOro AOKYMeHTa C Y4eTOM BCeX BHECEHHbIX B OaHHYI0 Bepcuto nimeHeHuin. Ecan
3aMeHeH CCblIJIOYHbIN OOKYMEHT, Ha KOTOpblIA AaHa AaTupoBaHHasa CCblJIKa, TO
peKkoMeHAyeTCA NCMNOJsIb30BaTb BEPCUIO 3TOM0 LOKYMEHTa C YKa3aHHbIM Bbille rogoMm
yTBepxaeHusa (NpuHaTmna). Ecnm nocne yTeep)XAeHUsA HaCTOosALWEero csofa npasus B
CCbIJIOYMHbLIA OOKYMEHT, Ha KOTOopbln [AaHa pJaTUpOBaHHAA CCblJIka, BHECEHO
W3MeHeHue, 3aTparvealoliee MnOoJIOXKEeHVe, Ha KOTopoe pfaHa CCblJika, TO 3TO
NONOXKEHME pekoMeHayeTcs npuMeHaTb 6e3 yyeTa [aHHOro usMeHeHusa. Ecnnm
CCbIJIOYHbIN LOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOoJIoXKeHWe, B KOTOPOM JAaHa
CCbl/IKa Ha Hero, pekoMeHAyeTCs NPUMEHATb B 4YacTW, He 3aTparveBatowen 3Ty
ccbiky. CBepeHuss O [OeNCTBUM CBOAOB MpaBui Uenecoobpa3Ho npoBepuTb B
depnepabHOM NHHPOPMALMOHHOM (poHAE CTaHOAPTOB.

3 TepMUHbI N onpepesieHns

B HacTosAwem ceBoae npaBua npuMmeHeHsl TepMmuHbl no NOCT 2601, TOCT P NCO 857-
1, TOCT P NCO 17659 n rOCT 28548.

4 Obwme nono>KeHus

4.1 OcHoBHble TpeboBaHMA K KOHCTPYKLMAM

4.1.1 Mpun NPOEKTUPOBAHUMN CTaslbHbIX CTPOUTENbHbLIX KOHCTPYKLUMIA CneayeT:

NPUHUMATb KOHCTPYKTUBHbIE CXeMbI, obecneymBatoLne NPOYHOCTb, YCTONYMBOCTbL U
MPOCTPAHCTBEHHYID HEWU3MEHAEMOCTb 3[aHUA W COOPYXEHWA B UESIoM U Uux



OoTAeJIbHbIX 3/1EMEHTOB MNP TPAHCMNOPTUPOBaAaHNN, MOHTa>XXe N 3KCrJityaTaunn,

cobnopate TpeboBaHmA CIM 28.13330 B 4acTW 3aLUTbl CTPOUTESIbHBIX KOHCTPYKLUIA
OT KOppO3unu;

cobniopatb TpeboBaHua[1];

YYUTbIBaTb UX OFHECTOMKOCTb U obecnedymBaTb UX OrHe3aWMUTy B COOTBETCTBUMN C
CUCTEMOWN NMPOTUBOMNOXKAPHOW 3alWnTbl 06BHEKTOB;

NPUMEHATb aTMOCHepPoCToNKne (KOPPO3MOHHO-CTOMKNE) U OrHeCToMmKme CcTanu,
npenycMaTpuBaTb yBeJIMYEHME TOJIWLMHBI NpokKaTa U CTeHOK Tpyb Ansa 3awuTbl OT
KOPPO3MMU W TMOBbIWEHNA npefesia OrHeCTOMKOCTU KOHCTPYKUUW TOJIbKO Mpun
TEXHUKO-3KOHOMMNYECKOM 0060CHOBaHMWU;

cobnopate  TpeboBaHUsA HOPMATMBHbLIX  [OKYMEHTOB  Ha KOHCTPYKLUYK
COOTBETCTBYIOLIEro BUAA;

BbIMOJIHATL pPacyeT TOYHOCTU PA3MEPOB KOHCTPYKUWUA M WX 3SNEMEHTOB nMpw
TexHN4yeckoM 060CHOBAHUN COrTACHO HOPMATUBHLIM JOKYMEHTAM.

He ponyckaeTca npepgycMmaTpumBaTb WCMOJb30BaHME BOCCTAHOBJIEHHbIX CTaJIbHbIX
Tpyd wn gpyrux, ObiBwWKMX B ynoTpebneHunm BMAOOB METANNIOKOHCTPYKUUA, B
NMPoOeKTHOM N paboyen [OKYMEHTaAUWMWM Ha CTPOUTENbCTBO, PEKOHCTPYKUUIO U
KannTaJibHbll PEMOHT 30aHUMW N COOPYXXEHUN T[OBbILLEHHON0O W HOPMAaJbHOrro
YPOBHEN OTBETCTBEHHOCTU, a TakKXXe Npu CTPoOUTEeNbCTBE U 3KCMJyaTauum ocobo
OMNACHbIX, TEXHNYECKMN CJIOXKHbBIX N YHUKaJIbHbIX 0ObEKTOB.

4.1.2 KOHCTPYKLWUN, KpOMEe 3aMypoBaHHbIX B 6eTOHe, KUPNMUYHOWN Kagke Waun
ApyrumMmn criocobamu, AO0/KHbI ObiTb AOCTYMHbIMU AN HabNloOeHWs, OLEHKW
TEXHWUYECKOro COCTOSIHUS, BbIMNOJIHEHUS NPOMUIAKTUYECKUX U PEMOHTHbLIX paboT, He
NOJKHbI 3a[lep>XMBaTb BAary v 3aTpyAHATb NMPoBeTpMBaHME. 3aMKHYTble Npodunan
NOJIKHbI ObITb FEPMEeTU3NPOBAHBI.

4.1.3 Pabouyme 4epTexunm KOHCTPYKUUA [OJSIXKHbI COOTBETCTBOBAaTb TpeboBaHUAM
HOPMATUBHbLIX OOKYMEHTOB MO M3rOTOBJIEHNIO, KayecTBy U MoHTaxy (CIT 70.13330)
CTallbHbIX CTPOUTENIbHbIX KOHCTPYKL U,

B pabouynx 4deptexxax KOHCTpykumnm (KM mn KMI) n B OOKYMeHTauum Ha 3aKa3
MaTepunanos cnenyeT yKa3blBaTb:

MapkKmn CcTaJim 1 [onoJIHNTeNbHble Tpe6OBaHI/|$I K HUM, npegycMoTpeHHblIe
HauMMOHaJIbHbIMW CTaHAapTaMhn WJIN TeXHUN4YeCKNMnm ycnoemaMmm ©nM HaACTOALLUM
CcBOOOM MnpaBni;

cnoco6 BbIMNOJIHEHNS CBapPHbIX coeguHeHun, Tun (crnocob) cCBapKu;, TuMnbl, Mapkwu,
ANamMeTpbl 3/1eKTPOAOB, MOJIOXKEHME LWBa MPWM CBapkKe, TUM MoAKNaAKW AONK
CTbIKOBbIX LLBOB;

KnacCbl MPOYHOCTM WM TOYHOCTMU 6onToB; npm WNCMNoJib30BaHUN bontoB C
KOHTPOJINPpYEMbIM HaTAXEHNEM - YCUIne npeaBapnTeslbHOro HaTdaXXeHmsa m crnocob
KOHTPOJ14 HaTAXeHNA bonTa;

cnocob MoaroTOBKM KOHTAKTHbIX MOBEPXHOCTEN AN (PPUKLMOHHLIX COEAUHEHUIA;
pacnosioXKeHne u pasMepbl CBapHbIX, BONTOBLIX U (PPUKLMOHHBLIX COEONHEHUA C
YKa3aHeM BbINOJIHEHUS UX B 3aBOACKMX UM MOHTAXKHbIX YC/IOBUAX U, B OTAEJbHbIX



CcnydadX, nocnenoBaTtesibHOCTb HaJ10>XKeHU4A LWBOB N YCTaHOBKN bonToB;

cnocobbl 1 06BEM KOHTPOJIS KAaYecTBa Npu N3roTOBAEHUM U MOHTaXe; TpeboBaHus K
3alUNTE KOHCTPYKLNIA OT KOPPO3MN.

4.2 OCHOBHbIe pacyeTHble TpeboBaHUA

4.2.1 CTanbHble KOHCTPYKLUUN N NX PacyeT OO0JIXKHbl YAOBNETBOPATbL TpeboBaHUAM
no HagexHoctn FOCT 27751.

PacyéT cTanbHbIX KOHCTPYKUWA cnenyeT BbIMNOMHATL C Y4YETOM Ha3HavyeHus
KOHCTPYKLWIA, YCNOBUA WX W3rOTOBJIEHUS, TPAHCMOPTUPOBAHUS, MOHTaka MU
3KCMayaTauum, a Takxe CBONCTB MaTepuasios.

B pacyeTHbIX cxemax OO0JIKHbl ObiTb Yy4YTeHbl AedOopMaLMOHHbLIE XapPaKTePUCTUKN
OMOPHbIX 3aKpenJJieHNn, OCHOBAHNIA N PYHOAMEHTOB.

4.2.2 Tpu pacyeTe KOHCTPYKLUUN 3HAYEHNS HAarpy3oK M BO3OENCTBUW, a TakxXe
npegefibHble 3HadYeHUs nNpormboB W nepeMeleHUn 31EMEHTOB KOHCTPYKLUUN
cnepnyetT npuHMMaTb cornacHo CIM 20.13330, CIM 43.13330 n pa3sgenos 16 n 17.

4.2.3 3a pacyE€THYyl TeMmnepaTypy B panioHe CTpouTesibCTBa cnenyet NpUuHUMaTb
TeMnepaTypy Hapy»XHOro Bo3ayxa Hambonee XonoAHbIX CyTOK obecne4yeHHOCTbIO
0,98, onpepnenéHHyto cornacHo CI1 131.13330.

PacyéTHaa TexHoJlormyeckas TemnepaTypa YCTaHaBAMBAETCA B 3aJaHUM Ha
pa3paboTKy CTPOMUTEsIbHOM YaCTu NPOEKTa.

4.2.4 Pac4éTHble CXeMbl N OCHOBHble MPEeAMNOCbINIKN pacyéTa AOJDKHbl OTpa)kaTb
[eNCcTBUTESNIbHble YCN0BUSA PaboTbl CTasIbHbIX KOHCTPYKLWUA.

PaccmaTpuBaloTCca crefylowme pacH€THbIe MoL e IN HECYLLNX KOHCTPYKLUWA:

oTAeJIbHblE KOHCTPYKTUBHbIE CTEpP>XHEBbLIE U DanoYHbIe 3/1EMEHTbI (paCTﬂHyTbIe,
CXaTble, BHELEHTPEHHO CXKaThblE, CXKaTo-n3rnbaembie n nrnbaemsoie) C NMOCTOAHHbLIM
no gJinHe ce4eHnem,

MJOCKME WAn MPOCTPAHCTBEHHbIE CUCTEMbI, pacKkpenseHHble (HecBobOoAHble -
PUCYHOK 1,3);

PAcCYéT TaKUX KOHCTPYKLMIN BbIMNOJHAETCA NyTEM pacyéTa OTAEeSIbHbIX 3/IEMEHTOB C
y4eTOM X B3aumMoaencTBusa mexay cobom n c ocHoaHuem no CI 22.13330;

MJOCKME WAn TMPOCTPAHCTBEHHbIE CUCTEMbI, HepackpenjeHHble (cBoboAHble -
pUCYHOK 1,0); npn pacyéTe TakKMxX KOHCTPYKLUWUA, Hapsady C NMPOBEPKON OTAENbHbIX
3/IEMEHTOB, CJieayeT Y4YUTbiBaTb BO3MOXHOCTb OOCTUMXKEHUS nNpenesibHoro
COCTOSHMSA CUCTEMbI B LLEJSIOM;

JINCTOBbIE KOHCTPYKUUN (060104KN BpaLLEeHNS).
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PucyHok 1- CxeMbl CUCTEM, pacKpemnsieHHbIX (8) M He packKpensieHHbIX OT
nepeMmeLwieHun (6)

Mpy MoAeNNPOBaHUN HENIMHENHOM pPaboTbl CTaNN O pacyeToB Mo NEepBOW rpynne
npenesbHbIX COCTOSIHWA CllefyeT MCMoJib30BaTb pPacYeTHyk Anarpammy paboThbl
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cTaneii B 0606LLEHHbIX MNapaMeTpax Fym fm  ®m fpepcTaBfIeHHYIO Ha
pucyHke B.1 (npunoxeHue B). 3HavyeHuMe COOTBETCTBYIOLWUX KOOpAMHAT
XapaKTepHbIX TOYeK Auarpammbl cnepyeT NpuHMMaTb Mo Tabauue B.9. PacyeThl
BbIMNOJIHAIOT MO OOHOMY W3 Tpex BapuaHToB Kpusow: OBD, OACD, OACDEF B

3aBMCUMOCTM OT KJlacCa 3/1eMeHTOB KOHCTpYKUun (4.2.7).

o=

4.2.5 TlpoCTpaHCTBEHHblEe CTaJlbHble KOHCTPYKUMUMN cChnefyeTpacCyinTbiBaTb Kak
edVNHble CUCTeMbl C Y4YETOM (aKTOpPOB, OMNpefensarwmx Hanps>KeHHoe U
neopMmpoBaHHOe  COCTOsiHME, OCOBEeHHOCTM  B3aMMOOEWNCTBMA  DJIEMEHTOB
KOHCTPYKUUA Mexay cobom M C OCHOBaAaHMEM, reoMeTpuveckom n PU3NYeCKOW
HEeJIMHENHOCTN, CBOUCTB MaTepuanoB N rPyHTOB.

BbINONHATLNPOBEPKY  YCTONYMBOCTUCTEPXKHEBBLIXKOHCTPYKUMA (B TOM  4ucre
NPOCTPAHCTBEHHbIX) cnenyet C NCMoJsIb30BaHNEM cepTUDULMPOBAHHbIX
BbIYUC/INTEIbHBIX KOMMJIEKCOB KAaK UAEaNN3NPOBAHHbLIX CUCTEM B MPennosiodKeHnn

ynpyrux gedopmaunn ctanu.

4.2.6 OueHumBaTb O0OLYOYCTOMYMBOCTb Kapkaca MNo HenedhopMMpPOBaHHOM
cxemecnenyeTtr  ONA: paMHOM  (C XKeCTKUMWU  y3/1laMW  COeVHeHuspurenen
CKOJIOHHaMM),paMHO-CBA3eBON(paMHbINKapKaccBepTUKaibHbIMUaAnadparMamm

XKECTKOCTU WM XKEeCTKUMUBCTaBKaMn) WINCBA3EBON(C LWIAPHUPHBIMKA  y3/1aMin
coeguHEeHNa purenenc KoJIOHHaMW) CUCTEM,YKOTOPbIXeCTbB CBOEM COCTaBe
NPOAOJIbHbIE UMOrNepeYHble pamMbl U CBA3N, YCTaHOBJIEHHbIE B COOTBETCTBUM C 15.4.

B pamMHO-CBSI3eBOM MM B CBHA3EBOW CUCTEME, Korga Yy3/bl CBA3eBOro 6si0ka He
coBMajaloT C y3JlaMM KapKaca, pacyeT csenyeT BbIMNONHATb MO AedOopMUPOBAHHOM
cxeme (C y4eToM reoMeTpmnyecKom HEJIMHENHOCTU CUCTEMBI).

4.2.793neMeHTbl KOHCTPYKLU M, pacCMaTpuBaeMble B HacTosLWeMcBOAe NpaBui, B
3aBMCUMOCTU OT Hanps>XeHHo-gedopMupoBaHHoro coctosaHus (HOC) pacyéTHoro
cevyeHnAnoapasnensaTCca Ha TPU Kacca:



1-n knacc - HAOC, npm KOTOPOM HaMNps>XXeHus Nno BCeM naowann cevyeHus He
NpeBbIlWAalT pPaCYETHOro conpoTmBieHUa cTanu |o| < Ry(ynpyroe cocTosiHue
ceyeHus);

2-n kKnacc - HAC, npn KOTOPOM B OZIHOW 4acTu cevyeHus |O|<Ry, a B gpyrou |o|= Ry
(ynpyro-nnactuyeckoe CoOCTOSAHNE CcevYeHuns);

3-n knacc - HAC, npn KOTOPOM Mo BCeW rnaowann ceyeHmsa |o|= Ry (nnactu4eckoe
COCTOSIHUE CeYeHUs, YCNOBHbIA MIAaCTUYECKUW LLAPHUP).

4.2.8. bykBeHHble 00603Ha4YeHnNs BeINYMH, WCMOJIb30BaHHble B HaACTOSALLEMCBOAE
rnpasuJ, NpuBeaeHbl B NpUioXKeHuu A.

4.3 Y4eT Ha3HadeHns n ycnosuimn paboTbl KOHCTPYKLMNN

4.3.1 B 3aBUCUMOCTU OT Ha3HayeHus, ycnosun paboTbl M HaANUYUA CBaAPHbIX
COeONHEHNVNKOHCTPYKUUN cnefyeT noAapa3fesiaTb Ha 4YeTblpe rpynmnbl COrjlacHo
npunno>xeHuio B.

4.3.2 lNpwn pacy4eTe KOHCTPYKLNA U COEOUHEHNIN CneayeT YYNTbIBATb:

KO3 MPULNEHTLI HaLEXHOCTWU MO OTBETCTBEHHOCTU Y, TMPUHUMAEMbIe COrjacHo
TpeboBaHuam NOCT 27751;

KO3(p(pnumeHT HagexHoctm Yy, = 1,3 [ona 371eMeHTOB  KOHCTPYKUUQ,
PaCCYNTbLIBAEMbIX Ha MPOYHOCTb C UCMOJIb30BAaHNEM PACYETHbLIX CONPOTUBNEHUN R,

KO3 PUUNEHTbI YCN0BUA paboTbl 3/1IEMEHTOB KOHCTPYKUUA U COEAUHEHUN V¢, Y1 W
YpNpuHuUMaeMole no Tabnuue 1; nyHkTy 7.1.2; Tabnunue 45 v pasgenaml4,16,17 m
18.

OTHOLWEHNE KPUTUYECKON HArpysKM K pacHeTHOM ONS CTEPXXHEBbIX KOHCTPYKLUUW,
pacCYNTbIBAEMbIX KakK MnOeann3npoBaHHble MPOCTPAHCTBEHHbIE CUCTEMbI C
NCNOJNIb30BaHMEM CEPTUPULMNPOBAHHbBIX BbIMUCANTENbHbIX KOMMAEKCOB (COraacHo
4.2.5, 4.2.6), pomkKHO O6bITb He MeHblle Kod3hPUUMeHTa HAOEXHOCTU Mo
YCTOMNYMBOCTUN CUCTEMbI B LIeJSIOM Yg= 1,3.

4.3.3 Mpn NPoOeKTUPOBAHUM KOHCTPYKLMIA, MoABepraolmxcs HenocpeacTBeHHOMY
BO3AENCTBUIO MOABMXXHbIX, BMWOPAUMOHHBLIX W APYrnX MNEepeMeHHbIX Harpysok,
BbI3blBAOLLNX YCTANIOCTb MeTanna, clefyeTrnpuMeHsTb TaKue KOHCTPYKTUBHbIE
peleHnsl, KOTOpble He BbI3bIBAOT 3HAYUTESIbHON KOHLIEHTPALWUM Hanps»KeHUn, a B
CJlyYasix, yKa3aHHbIX B HAaCTOsILLEM CBOAE MpPaBW, BbIMOJHATL PACYET HA YyCTaNOCTb.

Tabnunuyal



DN1eMeHTbl KOHCTPYKL NN

KoahpunumeHThbl
yCnoBun
paboTbl Y,

1 bankm cnaowHOro cevyeHMa W CXKaTble 3N1eMeHTbl depM
nepekpbITUA Nog 3asamu

TeaTpoB, knyboB, KWHOTeaTpoB, noa  TpubyHamu, nong
rnoMeLleHnaMn MarasnHoBs,

KHUFOXPaHWINLL U apXMBOB M T.M. NMPU BPEMEHHOW Harpys3ke, He
npesblLLatoLLEen

BEC NnepeKkpbITUn

0,90

2 KOJTOHHBI

O6LLEeCTBEHHbLIX W >XXW/bIX 34aHUA MNPXM MOCTOSHHOW Harpyske,
paBHoM He MeHee 0,8 pacyeTHOW;

0,95

MHOM03Ta)KHbIX 34aHUN BbICOTOM A0 150 M BKAKOYNTENBLHO;

0,95

OBYTaBPOBOro CeYeHMs MHOr03TaXkHbIX 34aHWUN BbICOTON OGonee
150 m;

0,90

Kopob4yaToro ceyeHms MHOro3Ta)kHbIX 34aHUIA BbicoToM Honee 150
M,

0,87

onopbl BOAOHAMNOPHbLIX balleH

0,95

3 KOJIOHHBI OO0HO3Ta>XHbIX npon3BoaACTBEHHbIX 30aHUN C
MOCTOBbIM KpaHaMU

1,05

4 CxaTble OCHOBHble 23JIeMEeHTbl (KpoMe OrMopHbLIX) peLleTKn
COCTaBHOro TaBPOBOro cCe4YeHUsA Wn3 [BYX YroJIKOB B CBapHbIX
depMax MOKPbITUA U NEPEKPLITUN MPU pac4éTe Ha YCTOMYUBOCTb
YKa3aHHbIX 3/IEMEHTOB C r’MbKocTbio A> 60

0,80

5 PacTAHYTbIE€ 3/IEMEHTbI (3aTSXKKUN, TATN, OTTSXKKN, NOABECKN) Npun
pacyéTe Ha NPOYHOCTb NO HeocnabneHHOMY CevyeHuto

0,90

6 DfieMeHTbl KOHCTPYKLWUIA U3 CTanun C npeaesiom TekyyecTtun go 440

H/MM2, Hecywune CcTaTUYeCKYl HarpyskKy, npu pacyeTe Ha
MPOYHOCTb MO CeyvyeHuto, ocabneHHomMy oTBepcTUAMU ans 6onToB
(KpoMe PPUKLMOHHBLIX COeANHEHNI)

1,10

7 CXaTble 3/71EMEHTbl peLleTKU MNPOCTPAHCTBEHHbIX pelleTvaTbIX
KOHCTPYKUWUA W3 OAMHOYHbLIX YrOJIKOB, MPUKPEnasieMble O0OHON
NoaKon (18 HEPaBHOMOJIOYHbIX YrOJIKOB - 64/bLLEN MONKON):

a) HenocpeacTBEHHO K MosicaM CBapHbIMM LWBaMn nNmMbo OByMSA
6onTtamum n 6onee, yCTaHOB/IEHHbIMU BAOJIb YIrOJIKa:

PacKoChbl MO PUCYHKY 15, a n pacnopkn no pucyHky 15, 6, B, e

0,90

packocCbl Mo PUCYHKY 15, B, 1, 4 ,€

0,80




6) HenocpeACTBEHHO K MosicaM OAHMM 60NTOM  UAN  Yepes acoHKy|y 45
HEe3aBMCKMMO OT BUAA COEANHEHUSA '

8 CaTble 3/1eMeHTbl U3 OONHOYHbIX YrOJIKOB, MPpUKpenasaemMbiX OL4HOW MOJIKOMN
(ons HepaBHOMOJIOYHbLIX YrOJIKOB - MEHbLUEN T[ONKOWN), 3a WCKJYEHUEM
3/1IeMEHTOB MJIOCKNX PepM U3 OAMHOYHBLIX YrOJIKOB U 3JIEMEHTOB, YKa3aHHbIX Blg 75
nosvumm 7 Hactosiwen Tabauubl, packocoB MO PUCYHKY 15,6, npukpennsembix| ’
HernocpenCTBEHHO K NosicaM CBapHbIMK WBaMu nnbo asymsa 6ontamm n 6onee,
YCTaHOBJIEHHbLIMWN BAOJIb YIOJIKa, N NJIOCKUX (pepM 13 OANHOYHbLIX YFOJIKOB

9 OnopHble NANTLI U3 CTanu C NpeaesoM Teky4yecTn Ao 390 H/MM2, Hecylime
CTAaTUYECKYIO Harpysky, TOJILLNHOWN, MM:

a) no 40 1,20
6) cB. 40 no 60 1,15
B) » 60 » 80 1,10

MpnmMmeyvyaHunsd
1 KoadhpunumeHTsbl Yo 1 NMpu pacy4éTe COBMECTHO Y4NTbIBATb He ClieayerT.

2 lMpwn pacyéTe Ha NMPOYHOCTb MO CeYyeHuto, ocnabneHHoOMy OoTBepCTUAMU ONA
6onToB, KO3 PULMEHTLI yCN0BUIA paboTbl, NpUBedeHHbIe B NO3MUMAX 6 N 1; 6 1
2; 6 n 3 cnegyeT y4nTbiBaTb COBMECTHO.

3 MNpwn pacyéTe ONOpPHbLIX NAUT KOI(PPULNEHTBI, NpUBeLeHHble B NO3MUnax 9 v
2,91 3, cnegyeT y4nTbiBaTb COBMECTHO.

4 KoahpumumeHTbl 0719 3/1IeMEHTOB, NpUBEeAEHHbIX B no3vumax 1 n 2, cnepyetr
YYUTbIBaTb TakKXXe Npu pacyéTe ux coeguHeHunn.

5 B cnyvasix, He OoroBopeHHbIX B HacTosawen Tabnanuye, B hopmynax cnegyet
NMPUHUMATb Yo = 1.

4.3.4 Tlpn NPOEKTUPOBAHUMN KOHCTPYKLIUIA, BO3BOAUMbBIX WM IKCMJyaTUPYEMbIX B

YyCNIOBUSAX HU3KKX TeMnepaTyp (t< - 45°C), npn KOTOPbIX MNOBLILLAETCS BOSMOXXHOCTb
XPYMKOro paspylleHus, creayeT yyuTbiBaTb TpeboBaHMs K  MaTepuany,
KOHCTPYMPOBAHMIO U TEXHOOIM M N3rOTOBJIEHMS.

4.3.5 lpn NpoeKTUPOBaAHUN CBaAPHbIX KOHCTPYKLUWUN cCrefyeT CHUXaTb BpegHoe
B/INAHME OCTATO4YHbIX AeOopMauniA U HANPSXXEHUN, B TOM 4YUCNE CBAPOYHbIX, a
TakK)XXe  KOHUEHTpauuum  Hanps>XXeHun, npegycMmaTpmBas  COOTBETCTBYHOLWLME
KOHCTPYKTUBHbIE peweHns (c Hambonee paBHOMEPHbLIM pacnpenesieHnem
Hanps>XeHUn B 3/ieMeHTax N petansax, 6e3 BxoOawmx yrios, pe3kux nepenagos
ceyeHUss U OPYrMX  KOHUEHTPATOPOB  HAMNpsXKeHUn) ©n  TexHoslormyeckue
MeponpuaTna  (Nopaaok  cbopkn M CBapku, npenBapuTesibHbIN  BbIrnb,
MexaHn4eckyt obpaboTKy COOTBETCTBYIOLWMX 30H NyTEM CTPOXXKK, hpe3epoBaHUS,
3a4MUCTKN abpa3nBHbLIM KPYroMm 1 gp.).

5 MaTepuarsnbl 419 KOHCTPYKLUUWN N COeaUHEHWUN

5.1 ®usnyveckmnme xapakTepucTukKn MaTepunasos, NPUMEHAEMbIX 019 CTallbHbIX
KOHCTPYKUWUI, cnegyeT NnpuHMMaTb cornacHo Tabanuam b.1 n B.2 (npunoxxeHne b).

5.2 T[pM Ha3HaYeHUN CTanu AN  KOHCTPYKUWUIA cneayeT YYUTbIBaTb rpynny
KOHCTPYKLWIA, pacyeTHyl TemnepaTypy, TpeboBaHMsS NO yOapHOW BA3KOCTU WU
XMMNYECKOMY COCTaBY COMlaCHO NpuoxxeHuto B.

5.3 [Ong KOHCTpyKUuW crenyeT ucnonb3oBaTb (ACOHHbLIN (YrosikKn, AOBYTaBpPbI,
lwBensepbl), JINCTOBOW, LUMPOKOMOJIOCHBIA YHUBEpPCasbHbIA MNPOKaT W T[HyTble
npodunan; TOHKOJIMCTOBOW NPOKaT U3 yrnepoancTon ctanam u U3 cTasv NoBbILLEHHOW



NPOYHOCTU;XONIOAHOIHYThle NPodUAN; NPODUAN THYTble 3aMKHYTble KBaApaTHbIE U
NPSIMOYroJfibHble; COPTOBOW MpoKaT (Kpyr, KBaAapaT, MoJioca) B COOTBETCTBUM C
NEeNCTBYOLWNMU HOPMaTUBHbIMU nokyMmeHTamu(H); 3N1eKTPOCBapPHbIE n
ropsyenedopmMmmpoBaHHblie 6becloBHble TPpybbl - B cooTBETCTBUM C Tabnvuamu B.1 u
B.2 (npunoxxeHune B).

Opyrne w™aTepuanbl, C CepTUPUKATOM COOTBETCTBUA YCTAHOBJIEHHON (OPMbI,
cnefyeT UCMNONb30BaTb MPU YCJOBUW BbINONHEHUS TpeboBaHUN NpuioxxeHus B K
MexaHWU4YeCKNM CBOMCTBaAM N XMMNUYECKOMY COCTaBy.

B 3aBUCUMOCTN OT 0COBEHHOCTEN KOHCTPYKLIWIA 1 Y310B MPW 3akase cTanu crnegyeT
YYUTbIBATb KNACCUUKALIMIO NIUCTOBOrO MNpokKaTa B 3aBUCMMOCTU OT 3HA4YeHus
OTHOCUTENbHOro cyXeHua Yz (cMm. 13.4) B COOTBETCTBUM C [HOENCTBYHOLLUM
CTaHaapToM.

O naobecnevyeHnsa npepena orHECTONKOCTU (45 MUH) onda BCexX rpynn, CorsacHo
NPUNOXXEHNIO B, OTKPbITbIX KOHCTpyKUuun (cm. 4.1.2), HE3aBUCUMO OT pacyeTHOWn
TemnepaTypsbl, cjenyeT Ha3sHavyaTb npokaT m3 ctannC 355Munam npokaTt U3 gpyrux
cTanen, obecnevymBatoLmx npeaen orHecTonkocTn 45 MuH.

5.4 OIna oTnmBoK (OMNOPHbIX YacTen U T.M.) cneayeTt NPUMEHATb CTaslb Mapok 1571,
2571, 3571 n 451, yoposneTBopstoLwyo TpeboBaHUAM OENCTBYOLWMX CTaHOAAPTOB A4
rpynnoill (OTIMBKM OTBETCTBEHHOIO Ha3Ha4YeHWA O0aa getanen, pacC4nTbiBaeMblX Ha
NPOYHOCTb, paboTalwmx MNpu CTAaTUYECKUX W NepeMeHHbIX Harpyskax) wuaum |l
(oTnnBkK 0cob0 OTBETCTBEHHOrO0 Ha3Ha4YeHUs ONa AeTasier, pacCYUTbIBAeMbIX Ha
MPOYHOCTb, paboTatoLwmx npuv ANHAMNYECKUX Harpy3kax). PacyeTHble
COMPOTUBNEHNA OTJINBOK M3 CEPOro 4YyryHa cnegyet npuHnMaTb no Tabnnue B.8.

5.5 [Onsa cBapku CTasbHbIX KOHCTPYKUMIA cneoyeT MNPUMEHSATb: 3/1eKTPOoAbl O
PYYHOMN AYroBOW CBApKW; CBApPO4YHY MPOBOJIOKY; (Pb/IHOChI; MOPOLLUKOBY MPOBOJIOKY
ONs aBTOMaTU4YEeCKOM N MEXaHN3NPOBAHHOMN CBAapPKWM B COOTBETCTBUK C Tabnnuen .1
(npunoxeHne TI), a TakXe YrAekKUcnblih ras3 u aproH B COOTBETCTBUU C
NEeNCTBYOWMMN CTaHOapTaMu.

an/IMeHFIeMbIe CBapoO4Hble MaTepUaJibl N TEXHONOINA CBapPKWM OOJIXXHbI obecneymBaTb
3Ha4YeHne BpeMeHHOro corpoTmeJieHNd MeTaJlJla WBa He HWXe HOPMaTWMBHOIO
3Ha4YeHnsa BpeMeHHOro conpoTmasieHna Run OCHOBHOINO MeTaslsla, a TakXXe 3HavyeHus
TBép,D,OCTI/I, yﬂapHOIZBHBKOCTM n OTHOCUTEJIbHOIoO YAJINHEHUA MeTallJla CBapPHbIX
coeguHeHun, YyCTaHOBJIEHHble COOTBETCTBYROLWLMNMN HOPMAaTUBHbIMAN OOKYMEHTaMN.

5.6 Onsa 60nTOBbIX CcoeAVHEHUW crnepyeT NPUMEHATb CTajibHble OONTbI, Frankm u
lwanbbl, yoosneTsopstoLme TeXHNYEeCKUM TpeboBaHMAM NencTBYyOWNX
HOPMATMBHbLIX [OOKYMEHTOB W CTaHOApPTOB, a TaKXe BbICOKOMNPOYHble ©00NThI,
yKa3aHHble B 5.7.

BonTbl cneayeT npumMeHATb cornacHo Tabnuue IM.3.

Mpun paboTe 60/NTOB Ha Cpe3 M pacTsXKEeHWe KacCbl MPOYHOCTWU raek crenyeT
MPMHUMaTb B COOTBETCTBUM C KNlaCcCOM npo4vyHocTn 6ontos: 5 - npun 5.6; 8 - npn 8.8;
10 - npn 10.9; 12 - npun 12.9.

Mpun paboTe BONTOB TOJIBKO Ha Cpe3 NMPUMEHSAIT KJacC NPOYHOCTM raek npu Kiacce
npo4yHocTm 6onTos: 4 - npn 5.6 N 5.8; 5 - npn 8.8; 8 - npn 10.9; 10 - npwn 12.9.

LLanbbi cneayet npumMeHATb:. Kpyrible, KOCblE U TMPYXWUHHbIe HOPMaJlbHblE B



COOTBETCTBUN C AENCTBYOLWNMN CTaHOAPTaMM.

5.7 0Ona (QPUKUMOHHBIX ©N (raHUeBbIX COoeguHeHUn chepyet MNpPUMEeHSTb
BbICOKOMPOYHbie 0O0onTbl, ramkm un wWanbbl, KOHCTPYKUMEN W pa3mepamu,
yOO0B/IETBOPAWNMNAENCTBYIOWNM CTaHOapTaM.

Ona dnaHueBblX coeguHEHUN cnegyeT MPUMEHATb BbICOKOMNPOYHble 60NThl
KJINMaTU4eckKoro ncnosiHeHus XJi.

5.8 Mapku ctanm gnsa yHOaMeHTHbIX 60N1TOB, UX KOHCTPYKLMIO N pa3Mepbl cnenyeTt
BblOMpaTb B COOTBETCTBMM C OENCTBYOWMMWU CTaHaapTamMu u TpeboBaHUAMMU,
npueegeHHbIMN B Tabnuue IN.4 (npunoxenune IN).

BonTbl (U-obpa3Hble) ONsA KpensieHus OTTSAXXEK aHTEHHbIX COOPY>XeHWUW CBA3W, a
Takxe U-obpa3Hble w©n dyHOaMeHTHble 60ATbl  0OMNOp BO34YLWIHbLIX  JINHUN
a/ieKTponepenayn n pacnpenenntesibHblX YCTPOWUCTB cneayeT NMPUMEHATb U3 CTaau
MapoK YKa3aHHbIX B Tabnuue .4 (npunoxenne IN).

AHKepHble BonTbl cnegyeT NPUMeHATb cornacHo TpebosaHusam CI 43.13330.

5.9 N'ankun gns pyHaamMeHTHbIX 1 U-06pa3Hbix 601TOB AnaMeTpoM A0 1 CBbille 48 MM
cnenyet  MNPUMEHATb N0 COOTBETCTBYWLWMM  TeXHUYEeCKUM  TpeboBaHUAM
ODENCTBYIOWMNX CTaHOAPTOB.

Ona dyHpameHTHbIX 6ontoB U3 ctanm Ct3nc2, Ct3cn2, Ct3nc4, Ct3cn4 anameTpoMm
0o 48 MM criegyeT NPUMEHATb FaWKM Kjlacca NPoYHOCTU 4, AnaMeTpoM CBbile 48
MM - N3 MaTepuasna He HMKe rpynnbl 02 No COOTBETCTBYOLWEMY CTaHAAPTY.

Ona pyHpaMmeHTHbIX 60nTOB gnameTpom A0 48 MM 13 ctanm mapkm 09r2C u gpyrux
CTasien crefnyeT NMPUMEHATb rakm Ksacca MNPOYHOCTU He HUXKe 5-ro, AMmameTpoMm
cBbille 48 MM - M3 MaTepuana He HuKe rpynnbl 05 Mo cooTsBeTCTBylOLEMY
CTaHpapTy. Nanku cnepyeTt NPUMEHATb U3 CTasIM MapoK, NPpUHMUMaeMblX Ans 60NTOB.

5.10 Ons wapHMpoB, KaTKkoB n 6ontoB, paboTarownx B KayecTBe LLIAPHUPOB, a
TakXe noAakJagHbiX JINCTOB MNo4 KaTKW, cnenyeT npuMeHATb nokoBku no Cll
35.13330.

5.11 na Hecywmx 3/1EMEHTOB BUCAYUX MOKPbITUA, OTTSXKEK OMop BO3AYLUHbIX
JIMHNI 3NneKTponepenaydn, pacnpenesiuTeslbHbiX YCTPOWCTB, KOHTaAKTHbIX ceTen
TpaHcnopTa, MadT 1 BbaweH, a TakXXe HanpsaraeMbliX 3/IEMEHTOB B NpegBapuTesibHO
Hamnps>XeHHbIX KOHCTPYKUMUAX B COOTBETCTBUM C AENCTBYHOWWUMU CTaHOapTamu
cnenyeTt NPUMEHSATD:

KaHaTbl CNnpabHblEe;
KaHaTbl 4BOVNHOWN CBUBKMW;
KaHaTbl 3aKpbITble HecyLlune;

NYYKN 1 NPSOM NapasnesbHbiX NPOBOIOK, (hOPMUPYEMBIX N3 KAHATHOW MPOBOJIOKM.

6 PacyeTHble XapaKTePUCTUKN MaTePraioB U
coeaMHeHun

6.1 Pac4yéTHble CONPOTMBJIEHMS NPoKaTa, FHYTbIX Npodunen n Tpyd ana pasnNdHbIX



BUOB HaMpsiXXeHHbIX COCTOAHWUI cleayeT onpenensTb No opMysaMm, NpuBeaeHHbIM
B Tabnuue 2, raoe HopMaTWUBHbie conpoTuBaeHus Ryn v Run cnepyeT MNPUHMMATb

cornacHo HA.

Tabnmnuya?

Hanps>xéHHoe cocTosHue

Pac4yéTHble
COMPOTUBNEHMSA
npokaTa n Tpyb6

PacTsa)xeHune, cxaTtue, n3rnbd:

Mo npeneny TeKy4ecTun Ry= Ryn [ym

Mo BPEMEHHOMY COMPOTUBJIEHUNIO Ru= Run/vym
casur Rs= 0,58Ryn /| ym
CmaTue

TOPLEBOW NOBEPXHOCTU (MPU HAMNYUWN NPUTOHKN)

Rp = Run/ ym

MeCTHOE B UMINHAPUNYECKNX WapHMpax (Landax)

Rlp = 0,5Run/ ym

npn NJIOTHOM KaCaHNA

OnameTpanbHoe cXaTme KaTkoB (npu ceob6oaHOM
KacaHuun B KOHCTPYKLMNAX C orpaHU4YeHHOWN
NOABUXXHOCTbIO)

Rcd= 0,025Run/ym

3Ha4YeHNAKoIPPULIMEHTOB HAAEXKHOCTY N0 MaTepuany y/m npokaTa, FHYThIX

npocdunen n Tpyb cneayeTt NnpuHUMaTb Mo Tabnuue 3.

Tabnnmuya3l

YCcnoBua KOHTPOJIS CBOMCTB NpoKaTa

KoahprnumeHT
HaOeXHOCTH
rno MmaTtepwuany
ym

Ina npokaTa npucTaTUcTMYecKkonnpoueaype KOHTposs ero ceoicTs (1,025

Ans ropsyenedopMmUpoBaHHbIX Tpy6b

I n anpokaTa,He ncnonb3ywuweroctatTuCcTnu4YecKyto npouenypy
KOHTPO1A ero CBOWUCTB,C npenesioMm Teky4yecTn cebie 380 H/Mmm2 1[1,100

HacTodwerocsoia rnpaBuii

Ins ocTanbHOro npokaTta u Tpyb, COOTBETCTBYIOLWMUX TPeboBaHMAM 1.050

JOKYMEHTaLUun

Ina npokaTa n Tpyb, NocTaBnsieMblix No 3apybe)xHow HOpMaTUBHOM 050

3Ha4YeHNss HOPMATUBHbIX U PaCYeTHbIX COMPOTUBJIEHNI NPUN PaCTIXKEHUU, COKATUN U
n3rnbe nMCTOBOro, LUMPOKOMOJZIOCHOIO YHMBEPCASIbHOro NpokaTa n Tpyb npuBeneHsl
B Tabnuue B.3, pacoHHOro npokaTa - B Tabnuuax B.4 n B.5 (npunoxxeHune B).

3Ha4YeHNs pacHeTHbIX COMPOTUBJIEHUI MNPOKaTa CMATUD TOPLIEBON MOBEPXHOCTW,
MECTHOMY CMSTUIO B UWINHAOPUYECKUX LWAPHMPAX W AMaMEeTpanbHOMY CXKaTuio

KaTKOB npueedeHbl B Tabnuue B.6 (npunoxxeHune B).

6.2 PacyeTHble COMPOTUBJIEHUA THYTbIX NMpodunen cnegyeT NPUHMMATb PaBHbIMU
pacyeTHbIM COMPOTUBAEHNAM JIMCTOBOIr0 NPOKaTa, U3 KOTOPOro OHW U3rOTOBJIEHDI.

6.3 3Ha4YeHUSA PACYETHbIX COMPOTUBNIEHNIN OTJ/INBOK U3 YIr1epoanCTon CTanm cnepgyeTt

npuHUMaTb No Tabnnuye B.7(npunoxxeHune B).



6.4 PacY€THble COMPOTUBNIEHUS CBAPHbIX COeAUHEHUA 0SS CcoeANHEHUNPA3INYHbIX
BUOOB W HaNPsSXXEHHbIX COCTOSHUA criegyeT onpenenste no  ¢QopMmynam,
npueBeneHHbIM B Tabnuue 4.

Tabnnuyaéd

CBapHble XapafTepMCTMKa Pac4éTHble
CoeﬂMHeHMﬂHaﬂpﬂMEHHoeCOCTOHHme pac4yeTHOro COMPOTUBNEHMNSA )
COMPOTUBNIEHNS |CBAPHbIX COeaUHEHUI
CxaTune, pactsaxxeHue n nsrmnb |lNo npeneny Rwy= Ry
Npn aBTOMaTUYEeCKON, TeKy4yecTu
MeXaHN3NPOBaHHOMN UK
PY4YHOW CBapKe C (hnusmyeckum Mo BpemeHHomy Rwu= Ru
KOHTpOJIeM Ka4yecTBa LUBa CONPOTUBIEHMIO
CTblKOBbIE
PacTs>xeHne n nsrnbd npwu
aBTomMaTuyeckom, Mo npepeny Rwy = 0,85Ry
MeXaHWU3MPOBAHHOW UK TeKy4yecTu
Ppy4YHOWN CBapkKe
Caosur Rws= Rs
Eu;/arﬂOMBbIMM Cpes (ycnoBHbin) Lﬂu(;:eTanny Rwr= 0,55 Ryyn/Ywm
Mo meTanny
rpaHnLbl Rwz =0,45Run
CcnaaBsieHuns
MpuM™MedyaHMUNe - 3Ha4YeHNA KO3IPPUUNEHTOB HAJEXKHOCTU N0 MeTany WBa Yym
cnefyeT NPVHUMaTb PaBHbIMU:1,25 - npu Rwun <490 H/MMZ; 1,35 - npw Ryun =590
H/MMZ2,

Pac4yéTHoe conpoTmuBJieHne CBapHOIro CTbiIKkOBOro coeanHeHmAa ajieMeHToB U3 CTaneun
C pa3HbiIMU HOPMaTUBHbLIMW cCoMpoTMBIEHNAMW cClledyeT MNMpuUHUMaTb KaK O
CTblKOBOIro coegmnHeHnda w3 Ctam C M™MeHbWMM 3HadYeHunem HOpPpMaTUBHOIO
conpoTumBJieHNA.

3Ha4yeHna HopMaTUBHbIX R, N PacY4€THbIX R, CONMPOTUBJIEHNUN MeTasila YrjoBbIX
LUBOB NpuBeneHbl B Tabnnue .2 (npunoxeHwne IN).

6.5 PacyéTHble conpoTmBneHna ogHODONTOBOro0 CoeaAMHEHNA cnepyeT onpenenaTb
no oopmynam, NnpmBeaéHHbIM B Tabnumue 5.

Tabnnuyab



PacyeTHble conpoTmBAeHNs 0AHOB0NTOBbLIX COeaUHEHWNIA
YcnoBHoe
Hanps>xeHHoe 0603Ha- |CPE3Y 1 pacTsxeHuio 6ONTOB KJIACCOB|CMATUIO
COCTOSAIHME JeHne NPOYHOCTM coegunHaeMbIX
5.6 5.8 8.8 [10.9 [12.9 3/1eMEeHTOB
Cpes Rbs 0,42Rbun|0,41Rbun|0,40Rbun |0,35Rbun|-
PacTsxeHune Rbt 0,45Rbun|- 0,54 Rbun|0,7Rbun -
CmaTue:
a) 6bonTbl KNacca *
TOYHOCTU A Rbp i 1,60Ru
6) 6onThl Knacca ) 1.35Ru
TOYHOCTM B

*RbpcneuyeT onpenenAaTb ONA CcOefUHAEMbIX 3/IeMeHTOB U3 CTajin C npenenom
Teky4ecTtu o 440 H/MM?2.

3HaYeHnsa HOPMATUBHbLIX U PacYeTHbIX CONPOTUBJIEHUN CPe3y U PaCTAXKEHMNIO CTaan
bontoB B 0OHOOONTOBBLIX COEAMHEHUAX MNpuBedeHbl B Tabnuue .5, a cmMATUIO
3/IEMEHTOB, coeanHAeMblx bonTtamun, B Tabnnue .6 (NnpunoxexHwne IN).

6.6 PacyéTHOe comnpoTuBIEHME PACTSIXKEHUIO PYHAAMEHTHbIX U aHKepHbIX 6onToB
Rba cnepyeTt onpenenaTb No popmyne

Rba = 0,8Ryn. (1)

3HaYeHNSA pacCyYeTHbIX COMNPOTUBAEHUN pPaACTSXKEHUIO QyHOAMeHTHbIX 60nToB
npueeneHbl B Tabnnue .7 (NnpunoxexHwne IN).

PacyéTHoe conpoTuBiieHne pacTsxeHuto U-06pa3Hbix 6onToB Rby, yKa3aHHbIX B 5.8,
cnepyet onpenendaTtb no opmyne

Rbu = 0,85Ryn. (2)

6.7 Pac4éTHOE CconpoTUBNEHNE pacTsKeHUto Rbh BbICOKOMNPOYHbLIX 60NTOB, KJacCcoB
nPo4YHoCcTn He MeHee 10.9, cnenyeT onpenenaTb o dopmye

Rbh = 0,7Rbun, (3)
Foe Rbun - HOpMaTMBHOE conpoTuBneHne bonTa, npuHMUMaemoe no Tabnuue I.8.

6.8 Pac4éTHOe conpoTmMBIEHNE PACTAXKEHUIO BbICOKOMPOYHOMN CTasIbHOMN MPOBOJIOKU
Rdh, npuMmeHsieMon B BuAe Ny4koB Uian nNpsaen, cnegyeT onpenenatb no dopmyne

Rdh = 0,63Run. (4)

6.9 3HayeHMe pacyY4€THOro ConpoTUBAEHUA (YCUINA) pPacTSKEHUO CTaJlbHOro
KaHaTacnenyeT NpuUHMMaTb pPaBHbIM 3HA4YeHUI0 pa3pbiBHOrO YCUIUA KaHaTa B
LesioM, yCcTaHoBJieHHOMY HJl HacTajibHble KaHaTbl,A4eNEHHOMY Ha KO3(PUUUEHT
Hafe)XXHOCTW nomaTtepuany ym = 1,6.

7. PacyeT 3N1eMeHTOB CTaJlbHbIX KOHCTPYKLUNIA NpKn
LLeHTPaJIbHOM PacCTAXEHUN N CKaTUun

7.1 PacyeT 3/71eMeHTOB CNJIOWHOIro ce4yeHunms



7.1.1 Pac4éT Ha NPOYHOCTb 3JIEMEHTOB U3 CTa/In C HOPMATUBHLIM COMPOTUBIEHNEM

Ryn= 440 H/MMm?2 NPV UEeHTPasbHOM pacTsXXeHUn uam cxaTtum cunonm Ncnepyert
BbINOJIHATL MO popmysie

N/ApR, Ve <1. (5)

PacyYéT Ha NPOYHOCTb PACTSAHYTbIX 3/IEMEHTOB, 3KCMJlyaTaluMs KOTOPbIX BO3MOXXHA U
nocne OOCTVXKEHUS MeTasiIoM rnpefesia TeKyyecTu, a TakKXKe PaACTAHYTbIX WK
CKaTbIX 3NEMEHTOB M3 CTaJu C HOPMATMBHbLIM conpoTuBieHnem Ryn >440

H/MM2cnenyeT BbINOAHATL MO popmMyne (5) ¢ 3aMeHoit 3HaveHus Ry Ha Ru/ yu.

7.1.2 Pac4YéT Ha MPOYHOCTb CEeYEeHWUI B MecTax KpernaeHus PacTAHYTbIX 3/1eMeHTOB
M3 OAWHOYHLIX YroJIKOB, TMPUKPEnAseMblX OAHOM rnoskon 6ontamu, cnepyeT
BbINOJIHATL Mo popmysie (5), a ce4eHnn pacTAHYTOro O4UHOYHOI 0O YroJsika U3 cTanu C

npenenom TekydecTn Ao 380 H/MMZ, npukpennseMoro OA4HON MOAKoW 6onTamu,
MOCTaBJZIEHHbLIMN B OOWNH pPSAg MO OCU, PACroJZIOKEHHOW Ha pacCToAHUN He MeHee 0,56
(b- wupuHa nNonku yroska)otobyuwka yroska M He MeHee 1,2d (d - gwameTp
oTBepcTna ansa 6onta Cc y4€TOM MOJIOXKUTENBHOrO AOMyCcKa) OT nepa yrojka, no

dhopmyne
N/A, R, * Vi/Va<1, (6)
rneyqa = (alAnl / An +a2) B

30ecb An- nnowanb CeY4EHUS Yrosika HeTTo;

Anl- nnowanb 4YacTW CeYeHUs MPUKPENSISEMON MOJKU Yrofka Mexay Kpaem
OTBEpPCTUA N MNepoM;

al, a2, B - KoadhpuuMeHTbI, NPUHNMaeMble No Tabnuue 6.

Tabnmnuab

3HavyeHunsa KoapdpurumneHTos al, a2 n

KOSPPU- |51 o nrom 6onTe n paccTosHnm a, pasHom | P4 9= 1,5dv 5= 2d npu

LUNEeHT yucne 6onToB B paay
1,35d" 1,5d 2d 2 3 4

al 1,70 1,70 1,70 1,77 1,45 1,17

o2 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

* TonbKO ANS 3NEeMeHTOB pelleToK (packocoB W pPacropok), KpPoMe MOCTOSHHO
paboTaloWmMX Ha pacTsXKeHne, Npu TOJILLUHE MOJIKN A0 6 MM.

0O603Ha4YeHUS, NMPUHATbIE B TabnLe 6.

«@» - pacCcTosiHMe BAOJIb YCWUIMS OT Kpas 3NeMeHTa A0 UeHTpa bnuxanwero
OTBEpCTUS;

«S» - PacCTosIHNE BAOJIb YCUNUS MEeXAY LEeHTPaMn OTBEPCTUN.

MpupacyéTte TAr M NOSCOB TpaBepc, 3seMeHToB onop BJI, OPY wn KC,
HenocpenCcTBEHHO MNPUMbIKAKWKUX K Yy3JlaM KpenJeHusa npoBOAOB, a TakKXe
3/1eMEeHTOB, COeAVHAILWMNX B CTONKAX Y3/ibl KPernjaeHUa TAr N pacTAHYTbIX MOSACOB
TpaBepc, KOIPMDULNEHT Y1 cnefyeT ymeHbLwaTtb Ha 10 %.



7.1.3 PacyéT Ha yCTOMYMBOCTb 3JIEMEHTOB CMJIOWHOro Ce4YeHns rnpu LeHTpasibHOM
cKaTum  cunon N yposneTBopswwmx TpebosaHuam 7.3.2 - 7.3.9, chepyet
BbIMOJIHATL Mo popMmyse

N/ @ARyYc < 1, (7)

roe ¢- KO3IPUUMEHT YCTOMYMBOCTM TMPU LEHTPaJIbHOM CXaTuu, 3HavyeHue

A= 0.6

KOTOPOro npu cnenyeT onpenensTb no dopmyne

p=05 (5 6" —39,48%" )/ 12,
(8)

3Ha4vyeHune KoapduumneHTa B popmyne (8) cnengyeT BbIHUCAATL No hopmyne

5=9.87(1-a+ i)+ 1% (g)

A=i/R.JE
oe WEE yCNOBHasa rmbKOCTb CTEPXKHS;

au B - koappunumeHTbl, onpenensieMble No Tabnnue 78 3aBUCMMOCTU OT TUMNOB
ceyeHun.

3HavyeHnsa KoahpurumeHTa @, Bbl4UCIeHHbIE Mo opMyne (8), cneayeT NPUHUMaATbL He

6onee 7.6/ 4° Mpn 3Ha4YeHUAX ycnoBHom rubkocTu cebiwe 3,8; 4,4 n 5,8 gnga Tmnos __
ceyeHuUn a, b ¢,CooTBETCTBEHHO.

Mpn 3Ha4YeHunsx A< 06 1ng Tunos cedeHuit a wm b cnegyet npuHUMaTb ¢= 1.

BblyncneHHsle no popmyne (8) 3HavyeHnsa KoahpunumeHTa npmeeaeHsl B Tabanue 1.1
(npunoxxeHune ).

Tabnunuya7



Tun cesenns InaueHne
woafuprimenTa
ODOIHAYEH IS dropua 7 g
0,03 0,06
a
0.04 0,09
0.04 0,14
C
Mpusmevanus
I Jlna npokarsnix apyraspos Bacoroi cesie 500 s npu pactere Ha YCTOMMHBOCTE B ILIGCKOCTH CTEHOK COSIYET
MPHHEMATE THIT CEYEHHA 8.
2 Jlna nposaTHEX ABVTAEPOE [P PACYETE HA YOTOMMHBOCTE B IIOCKOCTH MEHBINEH MECTROCTH CISIyeT
HNPHHHMATE THI CEHEHHA €.

7.1.4 PacyéT Ha YCTOMYMBOCTb CTEpPXHEN W3 OAMHOYHLIX YroJIKOB cCriegyeT
BbIMOJIHATL C Yy4éToM TpeboBaHunm 7.1.3. Tlpm onpegeneHnn rmnbkKoCTU 3TUX
CTEPXXHEN paguyc WHepuun CceYeHUsa YroJsika W pacyETHY OJNHY cheayet
npuHUMaTb cornacHo 10.1.4 n 10.2.1.

Mpn pac4éTe NOSACOB U SIEMEHTOB PELWIETKU MPOCTPAHCTBEHHbIX KOHCTPYKUUA U3
OAWNHOYHbLIX YIrOJIKOB CiefyeT BbiNONHATL TpeboBaHMsA 16.12.

7.1.5 CxaTble 3/71eMeHTbl CO CrMJIOWHbIMKM CTeHKaMu OTKpbIToro [1-obpasHoro
ceyeHus (PUCYHOK 2) cnepyeT YKpennsaTb MJaHKaMu Wan PeLeéTKoW, npu 3TOM
OO/KHbI 6bITb BbINOJIHEHbI TpeboBaHusa 7.2.2; 7.2.3; 7.2.7 n 7.2.8.

a) o) B)
J"l J’l }’l
"“mx “‘HJL” X_J_:l[x
; <

a) - OTKpbITOE; 6), B) - yKPENJIE€HHbIE NMJaHKaMN NN pelleTKamMmn
PucyHok 2- MN-obpa3Hble ce4eHUn 3J1IeMeHTOB

Mpy OTCYTCTBUM MJAHOK WM PELIeTOK TaKue 3/1eMeHTbl, NOMMMO pacyeTa ro
tbopmyne (7) B rnaBHbIX MJIOCKOCTAX X -X Wy -J cChegyeT NpoBepsiTb Ha
YCTOMYMBOCTb NPU U3rMOHO-KPYTUSIbHOW (hopMe NoTepu YCTONYMBOCTU Mo hopMyJie

N
—_—=1
I?'-7'4:""R]r']"rd:

(10)



30eCb ¢, - KO3PPULNEHT, NPUHNUMAEMbIA PaBHbIM
¢®c= @1 Npn @1 =10,85;
¢-= (0,68 + 0,21 1)< 1 npmn 97 >10,85,

roe 3HavyeHue @1 cnefyeT BblYUCAATL No hopMyie

m = _l'r-_ i) f'r.'h'.l.'l.l'II j%- s (1 1)

B popmysie (11) KOIPDPULMEHT Cpyax CIEAYET OMNPEAENIATL MO NMPUNOXKeHNIO 1.

7.1.6 CoegnHeHMe nosica Co CTEHKOW B LEHTPaJ/IbHO CXKaTOM 3J1IeMEHTE COCTaBHOIo
CMJIOLHOIr0 CeYeHNs cnepgyeT paccynTbiBaTb Mo opmynam Tabnnubl 43 Ha CcABUT OT
yCJ/IOBHOM nonepevyHoun cunbl Qg onpepensemon no dopmyne (18), npn 3Tom

KO3(h(PULUNEHT @ cnegyeT NPUHUMATb B MJIOCKOCTU CTEHKW.

7.2 PacyeT 2/1eMeHTOB CKBO3HOIo ce4yeHus

7.2.1 PacyéT Ha MPOYHOCTb 3JIEMEHTOB CKBO3HOr0 CeYeHus MNpu LEeHTPasibHOM
PacTsOXKEeHUN N CXaTuu cnepyeT BbINONHATL no dopmyne (5), roe An - naowanb
CeYeHNs HeTTO BCero CTep)xHs.

7.2.2 Pac4éT Ha YCTOWYMBOCTb CXKATbIX CTEP)XXHEW CKBO3HOr0 Ce4YeHus, BeTBWU
KOTOPbIX COefUNHEeHbI NJaHKaMn NN pewéTkamu, csiefyeT BbINoJHATL No opmyne
(7); npn 3TOM KO3(h(PULNEHT @ OTHOCUTENIbHO CBOOOAHON OCK (NeprneHAVKYIAPHON
KMNJIOCKOCTW MJIAHOK UM PELLETOK) crieayeT onpenendaTts no gopmysaam (8) n (9) aons
ceuyeHnit Tuna b c 3ameHoit B HUX * Ha 4 3naueHue cnepyet onpenendaTtb B
3aBMCMMOCTW OT 3HAYeHUN Agf NpUBELEeHHbIX B Tabnuue 8 ons cTep>XHen € YNCJI0M

naHesnem He MeHee LeCcTW.

PacyéTt Ha yCTOIZ‘-II/IBOCTb CKBO3HbIX CTep)KHeIZ C 4YNC/QIOM MaHesNen MeHee LWecCTwn
cnenyeT BbIMONHATD:

npn NMJ1aHKax - Kak pacqéT PaMHbIX CUCTEM;

npu pelwéTKax - cornacHo tpeboBaHmam 7.2.5.

7.2.3B CKBO3HbIX CTEPXXHAX C NJaHKaMn yCNoBHas rMbkKoCTb oTAeNbHOW BeTBU AbL,

AB2 vnan Ab3 (cm. Tabnnyy 8) Ha y4acTKe MexXxAy CBapHbIMU LWIBAMU WIN KPaWHMMMK
bonTamun, NpMKpenNaoLWMMN NAaHKK, OoKHa bbiTb He Bonee 1,4.

Mpn Hann4Yum B OOHOW W3 MJIOCKOCTEW CMJIOWHOro JIMCTa BMECTO MMJlaHOK (cMm.
PUCYHOK 2, 6) n B) TMBKOCTb BETBU cCJsieayeT BbIYUCAATbL MO pagnycy WHepuumn
rnoslyce4yeHnst OTHOCUTEJNIbHO €ro LLeHTPaIbHOMOCK, NEePNeHANKYNAPHON K NJIOCKOCTU
MJIAHOK.

7.2.4 B CKBO3HbIX CTEPXHAX C pewéTkamum NoOMUMO pacyéTa Ha YCTOMYMBOCTb
CTEPXHS B LEJSIOM csiegyeT MNpoBeEpPsiTb YCTOMYMBOCTb OTAOEJSIbHbIX BETBEN Ha
ydacTkax Mexay y3namu. [Mpu HeobxoAMmMoCTM cneayeT YuuTbiBaTb BAUSHUE
MOMEHTOB B y3J/1ax, HaNpuMep, 0T PACLUEHTPOBKMN 3JIEMEHTOB PELLUETKM.



® CKBO3HbIX CTEPXHAX C peléTKamMn YCJIoBHAsi TMOKOCTb OTAesibHbIX BETBEWN
Mexnay Yy3samu [O0JKHA ObiTb He 6onee 2,7 M He [0/HKHA MpeBbilaTh
YCNOBHYO NPMUBEAEHHYI0 TMOKOCTb CTEPXKHS B LLENIOM.

MpuHMMaTE Boslee BbICOKME 3HaYeHUS YCII0BHOW rMOKOCTU BeTBeN, HO He Bbonee 4,1,
cnegyet nNpu  yCJIOBUM, 4YTO pPacY4éT TakuxX CTepXXHen BbINOJIHEH COrjacHo
TpeboBaHuam 7.2.5.

7.2.5 Pac4yéT CKBO3HbIX CTep)XHen C peweTkaMu C Yy4ETOM YyKa3aHHOro B 7.2.2 wu
7.2.4 cnepyeT BbINOJIHATL MO opmMysie (7) C 3aMEHOWN B Hel 3HayeHus R, Ha R, 4=

Q1R

Mpn 3TOM KO3(P(PUUMEHT YCTOMYMBOCTM @1 OJ19 OTAEJIbHON BeTBU MNpuAb <2,7

cnepyeT npuHuUMaTb paBHbiM 1,0, a npu Ab 3,2 - onpenendatb no dopmyne (8) npu
pacyéTHon anuHe /= 0,7/, roe /- onnHa BeTBu (Ha pUCyHKe 3,a OJIMHa BeTBU - 2

Ip).

B vHTepBase ycnoBHbIX rubkocTen 2,7< Ab<3,2 3HadyeHne @1 cnepyeT onpenenstb
NnHenHon nHtepnonsauven mexay 1,0 n 3HavyeHnem @, npu Ab= 3,2.

a) o) B) r)

2,

s

a) - TpeyronbHas; 6) - TpeyrosbHas C pacnopkamMu; B) - KpecToBas; ) - KpectoBas C
pacrnopkamu

PucyHok3 - CxeMbl peLlueToK CKBO3HbIX CTEpP>XHeW

Tabnmnuyas



Tun E_.'J(L"L[ﬂ CeucHHS ].IPILBL'J.L‘H.HH.H J'Ill‘!l{(lc'['b /‘.l.rL"iI'L'PHCHH CEBO3ZHOI'D CCYCHHA
CEMEHHA - ) C INTAHKaAMH C p'.fJ.LI':JKLi!\[l]
,'T;}: /,1; +0.82(1+ m) Ay, . (15)
(
rae n= Inb
] !.\Ih
R Y - 22 22 . A A
A JAMH +U.3,_|_{1 +my )4, +(1 +n:].t,,:J. (13) 4, = J‘i;u (@, +a, —t)—— (16)
Ibl'b'_ " fh]'bl Ali': An’l
riae n, = iy, =— 3 3
d; i,
2 i:lfﬁ I;JI}; T:lEc:I,:IU 1I :a::]u 1.
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OkoHYaHune Tabanybl 8

OfozHayentia, npuKAnbe & maituye &

Ay = THOKOCTE CKBOZHOTO CTEPMHA B LET0M B MIOCKOCTH, NePHeInKyIAPHON K 0cH ¥ - W
Awmar — HANGOABINAA H3 THOKOCTEN CKBOIHOIO CTEPHKHA B LEN0M B NIOCKOCTAX, NEPNEHTHKYIAPHEIX K OCAM X -X HIH ¥ - )
An, Anz, Apa = THOKOCTH OTIENLHEIX BETBEIl MPH HIrHGE B IIOCKOCTAX, NEPNEHAHKYIAPHEIX K OCAM COOTBETCTBeHHO 1-1, 2-2 1 3-3, Ha y4acTKax
MEHIY CEAPHLIMH IIBAMH HIH Kpaiinusy GonTaMu, NPHKPeIAI0MHMH [UIAHKH;
b, (b, by} - paccToAHNE MEAITY OCAMH BETBEIL;
d, [y = paimepel, onpejenseMeie o pucyHkam 3 u 4;
A = nnomansced e BCEND CTEPHHEA]
Ad, Agp = nNomWATH cedentil PACKOCOB PEINETOK (MPH KPECTOROH PEIETHE — JABYX PACKOCOB), PACHONOHKEHHEIX COOTBETCTREHHO B
MIOCKOCTAY, NEPTEHTHEYTAPHEIX K ocam 1-1 1 2.2;
ILI0ILA/L CeYeHHS PACKOCA PeLISTKH ([IPH KPecTOROI peleT e — ABYX PACKOCOB), NeXameil B INIOCKOCTH 0AH0H rpany (s
TPEXIPAHHOTD PABHOCTOPOHHErD CTEPHHA);
Ty, fsx — MOMEHTE! HHEPLHH CEYEHHA BETREH OTHOCHTENENO ocell cooTReTcTBenno 1-1 1 3=3 (ana cevennii Thnos 11 3 );
Iy, Dyp = TO ®e, IBYX YTOIKOB OTHOCHTEIBHO Ocell cooTBeTcThenno =1 1 2=2 (una cesenns Tina 2);
I = MOMEHT HHEPUHH Ce4eHHA OJHO MIAHKH OTHOCHTENLHO cOOCTBEHHO OCH X =X (pHCYHOK 4 108 cedenHil THos 1 u 3);
Is, f2- MOMEHT HHEPLIHH CedEeHHS 0HOI HI MIAHOK, PACTIONOAKEHNHEIX BILIOCKOCTAX, NEPNEHIHKYISPHELX OCAM COOTBETCTBEHHO
1=l 1 2=2 (nng cevenns THna 2).

Mpumevanne — KTHny | Takme cielyeT OTHOCHTE CEMEHHA, ¥ KOTOPLIX BMECTO IIBEIIEPOB NPHMEHEHE! ABYTABPLL TPYGUATLE H APYTHEe NPOQIIH N8 oHod
HH ofenx BeTBeil; npH JToM ocH p — p B 1—] J0MEKHE! NPOXOIHTE Yepe3 LEHTPEl THKECTH COOTBETCTEEHED CEYEHHS B UENOM H OTASNLHON BETBH, 3 IHAYEHHS N H Ay B
thopuyne (12) nomsnel ofecneunTs nanGonbiIee IHa4eHRe Lo




PncyHoK 4 - CKBO3HOW CTEP>XEHb C MNJIaHKaMW

7.2.6 PacyéT CcTep)XHeW COCTaBHbIX CeYeHWN W3 YroJikos, LUBENJIepoB U Aap.,
COeANHEHHbIX CTEHKaMN BMJIOTHYIO WIN Yepe3 NPOoKIaaKu, cienyeT BbINOJHATbL Kak
CMJIOWHOCTEHYaThIX NPU YCJI0OBUUK, YTO YH4aCTKU MeXAy COeOUHALWUMN CBAPHbIMUN
LWBaAMN UNN LEHTPaMU KpanHUX 6ONTOB He NpeBbIWaloT A8 COKaTbiX 3/ieMeHToB 40/
n onga pactaHyTbeix 80/ 34ecb paguyc MHEPUUU CeYeHUs / yrosika unu weennepa
cnepyeT NMpUHUMaTb OJ19 TaBPOBbIX UM OBYTaBPOBbIX CE4E€HUN OTHOCUTESIbHO OCH,
napasnasiesnibHoM NJOCKOCTU PaCnoNIOXKEeHUSA NPOKNAAOoK, a O KPeCTOBbIX CeYeHUn -
MWUHNMaJbHbIN.

Mpn 3ToM B npepenax AOJMHbI CXKATOro 3/ieMeHTa cieayeT npeaycMmaTpuBaTb He
MeHee OBYX MPOMEXYTOYHbIX CBSA3eN (NpoKNaLokK).

7.2.7 PacyéT coeaMHUTEeNbHbIX MIAHOK U 3N1EMEHTOB PELUETOK CKATbIX CTEepXXHEN
CKBO3HOIO CeYeHUst cnenyeT BbINOJIHATL Ha YCJ/IOBHYHO MonepedHyto cuny Qfic,
NPUHMMaEMY0 NOCTOSIHHON MO BCEWN AJIMHE CTEPXKHSA 1 onpenensiemMyio no gopmyne

Qfic=7,15-10° (2330 - £/ Ry ) N/, (18)
roe N - npoaosibHOEe yCuine B CKBO3HOM CTEPXKHE;

@ - KO3(PPULMEHT YCTONYMBOCTUN MNPU LEHTPASIbHOM CXaTuu (AN cevyeHusa Tuna B),
NPUHMMaEMbIA NPU pacvYETe CKBO3HOI0 CTEP)KHS B MOCKOCTU MJAHOK NN PELUETOK.

YCnoBHYO nonepeydHyto cuny Qfic cnenyeT pacnpenensThb:

NPU HaINYUN TOJIbKO COEAUHUTENIbHbIX MAAHOK (PeléToK) - MOPOBHY MexXay
NNaHkamMu (pewéTkamu), nexalumm B MAOCKOCTAX, NepneHAnKYNspHbIX K OCwu,
OTHOCUTENBLHO KOTOPOW MPOU3BOANTCS NMPOBEPKA YCTONYNBOCTU;

MpPWY HaN4YUKM CNJOLIHOMO INCTa U COedNHUTENbHbLIX MNAaHOK (PeLléToK) - nonosaam
Mexay JIMCTOM W [JlaHKaMu  (pewwéTkamun), Jnexawumm B MJIOCKOCTSX,
napannenbHbIX JINCTY;

MPW PacYETEpPaBHOCTOPOHHUX TPEXrPaHHbLIXCKBO3HbLIX CTep)xHen - paBHowu 0,8 Qfic
ONS KaXXOOM CUCTEMbl COeAMHUTESNbHbLIX MNNAHOK (pPeLléTokK), pacnosiIoXXKEeHHON B
OLHOW rpaHu.

7.2.8 Pac4éT coeAUHNTENbHbIX MJAaHOK U NX MPUKPENJeHUN (CM. pPUCYHOK 4) OOJI)KEH



BbIMOJIHATLCS, KakK pacyéT 3n1eMeHToB 6e3pacKoCHbiX ¢(epM, Ha COBMECTHOe
NencTBue cunbl FS, cpesbiBatollen naaHky, 1 MoMeHTa Ms, n3rmbatolero rnjaaHkKy B
€€ MNJIOCKOCTU, 3HAYEHUS KOTOPbIX cneayeT onpenenaTb rno dopmynam:

Fs = Qs Ib/ b; (19)
Ms = Qs Ib/2 , (20)
roe Qs - yc/oBHasA nornepevyHas cuia, Npuxonaasnca Ha NaaHKy OOHOW FpaHu.

7.2.9 PacyéT 3/1eMeHTOB COeANHUTENbHbIX PeLleTOK COCTAaBHbIX CTEPXXHeEN cnenyeT
BbIMOJ/IHATb KakK PACY€T 3JIEMEeHTOB PeLléToK Naockux gepm. Mpn pacyeTe packocoB
PEeLWETOK NO PUCYHKY 3 yCcuime B packoce cnenyeT onpenenaTb rno dopmyre

Nd =alQsd/b, (21)

roe al - KoagpduuneHT, NpuHUMaeMbiin paBHbiM: 1,0 ONa peweéTKM No PUCyHKam
3,a,6 n 0,5 - N0 pUCYHKY 3,5

Qs ycnoBHasl nmonepeyvyHas cmia, NPUXoanLlasca Ha oAaHY NMJOCKOCTb PELLUETKN.

Mpn pac4éTe pacKOCOB KPeCTOBOW PELIETKM C pacnopkamm (pUCYyHOK3,r) crnepyert
YYUTbIBaTb AO0MNONHUTENbHOE ycunue Nad, BO3HMKalOLlee B KaXk[AOM packoce OT
ob>xaTunsa BeTBen n onpepensemoe no gopmysne

Nad=a2 NbAd| Ab, (22)

roe @ =dl, /(2b* + &) =b, Ir, d - pa3mepsbl, yKa3aHHbIE Ha PUCYHKE 3;
Nb - ycunune B 04HON BETBU CTEPXKHS;
Ad, Ab - nnowanb ce4eHnsa ogHOro packoca u o4HOW BETBN COOTBETCTBEHHO.

7.2.10 PacyéT cTep>xHen, npenHasHa4yeHHbIX ONS YMEeHbLUeHUS pacyeTHOW AJINHBbI
CXKaTbIX 3/IEMEHTOB, [OO/PKEH BbINOJHATLCA Ha YyCWaMe, paBHOE YCJ/IOBHOW
rnornepe4yHoun cusie B OCHOBHOM C)XaTOM 3/1IeMeHTe, onpegensemoin rno gopmyne (18).

PacyéT pacnopok, npegHasHa4YeHHbIX OS89 YMEeHbLUEeHUA PacYE€THOW AJIMHbI BETBEW
KOJIOHH B TMJIOCKOCTW, MepPneHOUKYNIAPHOM K MJIOCKOCTU MNonepeyHbIX pam, rnpu
HaJIMYNN HArpy3oK OT MOCTOBbLIX MM MOABECHbLIX KPaHOB, cjefyeT BbIMNOJIHATL Ha
YCJIOBHYIO MOnNepeyHyto cuay, onpegensemyto no dgopmyne (18), roe 3HadeHne N
cnepyeTt MNpUHMMATb pPaBHbIM CyMMe MPOAOJIbHbLIX CWJT B OBYX BETBSAX KOJIOHH,
COegNHEHHbIX PacropKow.

7.3 MNpoBepKa YCTOMYMBOCTU CTEHOK U NMOSACHBbIX JINCTOB LLEeHTPaJIbHO CXKaTbIX
3J1IEMEHTOB CMNJIOLWHOIo Ce4YeHus

7.3.1 Tlpwu npoBepke YCTONYMBOCTU CTEHOK pacHé€THylo BbicoTyhef cnepyeT
MPUHUMATb MO PUCYHKY5:
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PucyHok 5 - PacyeTHble pa3Mepbl CTEHOK, CBECOB MOJIOK, MOSACHbLIX JINCTOB B
MPOKATHbIX, COCTABHbIX U FHYTbIX NPOGUIAX

T

MOJIHYIO BbICOTY CTEHKN - B CBAPHbIX 3J1IEMEHTAaX,

paccToaHne mexay 6nmKanwmmMm K ocu 31eMeHTa KpasiMu MOSICHbIX YroJIKOB - B
3/1IeMeHTax C PPUKLUMNOHHBIMU MNOSICHBIMU COeANHEHNAMN;

PaCCTosAHNE MeXAy HavaslaMu BHYTPEHHUX 3aKPYyrJieHUn - B MPOKaTHbIX Npodunnax;
PaCCTOAHNE MEXOY KPasiM/ BbIKPY)XEK - B FTHYTbIX NpOoduUasx.

7.3.2 YCTOMYMBOCTb CTEHOK UEHTPAJIbHO CXKaTblX 3JIEMEHTOB CIJIOLLUHOINoO cevYeHud

. Ay = (hed 1) JRJE
cnenyeT cyYMTaTb obecnevyeHHON, ecnm yCnoBHas rMOKOCTb CTEeHKM " (hed 1)\ Ry

He MpeBbllaeT 3HAYeHUW nNpenesibHoOM YC/I0BHOW rMbKoCcTm A onpenensaeMbix Mo
dbopmynam u wTtabnuubl 9.bonee runbkue CTeHKM cCneayeTnpMMEHsaTb Npu
NOATBEPXKOEHUN NXYCTONYNBOCTU (TEOpeTUYeCKUM UM ONbITHLIM NYTEM).

Tabnuua 9



Yenosuas [Ipenennnas yenosnas riikocTh
Ceuznne THEKOCTE cTenkH Auw
anementa A

=F <2 1,30 +0,15 2 (23)

‘ il =2 1,20+ 0354<23 (24)
B <1 12 (25)
‘ | > 1 1,0+024< 1,6 (26)
<08 1.0 (27)

‘ > 0,8 0,85+0,191< 1,6 (28)

[ ]
| 0,8<1<4 (0,40+0,07A)(1+0.25 (2 — b, /h, ) (29)

Ofgskayeniis, RPUHAmBLe & mabiuye 9

A— yenosuas rufKOCTL IMEMENTA, NPUHIMAEMAS B PACYETE HA YCTOHYHBOCTE MPH HEHTPATEHOM
CHATHH,

b~ MIMpHHA TOTKK TaBPa.

Mpumevanus

IB kopofuarom cevenms 3mauenue AduCIeAVeT ONpeNensTh A0S NIACTHHOK, PACIONOMKEHHBIX
NAPANIeNsHO IIOCKOCTH, B KOTOPOH NPOBEpIeTcd yCTOYHBOCTE WIEMEHTA B LET0M.

2 B taBpoBOoM ceueHHH J0mKHO cobmoaarteca yenorue | <b fh, <2; npn A< 0.8 nan

A= 4 8 hopuyne (29) cnenver npuunmate A= 08 wm A = 4 coorsercraenuo.
3 Fnak «<» B GOpMYNEN 0INAYAET, WTO IHAYEHHE Ay B CTYUAE Er0 NPeBLILICHHS TPH PAcYETE Mo GopMyne
CNeIyeT NPHHHMATE PABHEIM YEATAHHOMY B NPAB0il 4acTH.

7.3.3 CTEeHKWN UeHTpaJIbHO CXKaTbIX 3/IEMEHTOB CMJIOWHOINro ce4eHns (KOMIOHH, CTOEK,

onop u T.N.) nNpuAw =2,3, 3a WCK/IIOYEHMEM pPaACCHUTaAHHBIX C Y4eTOM
reoMeTpu4eckon HeSIMHEMHOCTU KOHCTPYKLWIA, cnefyeT yKpenasaTb MonepeyHbiMu
pébpamMn XXECTKOCTU C Warom oT 2,5, 00 3hr

B cniowHOCTEHYaTbIX BETBAX KOJIOHH CKBO3HOIMO cCevyeHuns pébpa >KecTKoCcTu
cnefyeT yCTaHaB/IMBaTb TOJIbKO B Yy3/laX KpenjaeHus CoeAMHUTENbHbIX PEeLIETOoK
(nnaHoKkK).

B cTeHKe, yKpensieHHON TOJ/IbKO NnornepeyHbiMu pé€bpamm, LUMPUHA UX BbICTyMatowen
YacTwn br nosmxHa bbITb He MeHee (hgr/ 30 + 40) MM -O219 NAPHOro CMMMETPUYHOrr 0

pebpa, He MmeHee (hod 20 + 50) MM -ansa ogHoCcTopoHHero pebpa; TonwuHa pebpa ¢,

[0/XKHa 6bITb He MeHee 2P/ Ry/E.

Mpn YKPEnIeHUN CTEHKW OAHOCTOPOHHMMM MonepeyHbIMU pPebpamMm XKECTKOCTU
OVHOYHbIE YrOJIKN CnefyeT NpuBapmMBaTbh K CTEHKE NepoM.

7.3.4 B ueHTpasnbHO CXaTbIX 3JIeEMEHTax [OBYTaBPOBOro Ce4YeHUss C pacyETHOM
BbICOTOW CTEHKU hgr B CllyHae YKPEernieHUsACTEHKN NMpoaosibHbIM pebpoM ECTKOCTH,

pacnosioxXeHHbIM rnocepeanHe 1 ¢ MOMEHTOM NHEPLUNN CeHeHNA /,-,

npwu



Ly =6

L]
gt , 3Ha4eHune A , YyCTaHoBsieHHOe B 7.3.2, crepyeT YMHOXWUTb Ha
KOappunumneHT
I I
ﬁz'*“"*; "IJ[J—D,]ILJJ.
i‘tj' L IL;."'ru' (3 O)

Mpwn pacnonoxxeHun pebpa C 04HON CTOPOHbI CTEHKUN, €ro MOMEHT NHepuUMn cnepyeTt
BbIYNCNATb OTHOCUTE/NIbHO OCK, COBMagatrolen ¢ bamxanwen rpaHbio CTEHKN N OH
Ao/MKeH bbITb HE MeHee, 4YeM AN NapHOro CMMMeTpU4Horo pebpa.

B cnyvae BbiNosiHEHNA NPoAosibHOro pebpa B Buae ropa CTEHKU MPU BblHUCIIEHNN
hefCnepyeT yYnTbiBaTb Pa3BEPHYTYIO ANMHY rodpa.

I'Ipop,oanble pe6pa XKECTKOCTU cneayet BKJIKOYHaTb B paC‘-IéTHbIe ceyvyeHund
2/1EMEHTOB.

MunHMMasnibHble pa3Mepbl BbICTYMaKLWeEN YacTu MPOLOJIbHbIX pébep >»KECTKOCTU
cnepyeT NpUHMUMaTb Kak aN4 nonepeyHbix pébep cornacHo TpebosaHusam 7.3.3.

7.3.5 Mpwn pacyéTe UeHTpasiIbHO- N BHELEHTPEHHO CXXaTblIX CTEepP>XHeW CrJowWwHOro
ceyeHus BCJyYasaX, Korga gakTu4eckoe 3HayeHue YCJI0BHOW TMOKOCTU CTEHKU

A= (her | o)y Ry [E npesbIaeT (NpU LEHTPASIbHOM CXXaTumn He bosiee 4eM B 2 pa3sa)

3Ha4yeHne npenesnbHON YCAOBHOW TIMOBKOCTM CTEHKU 4ww MOSy4YEHHOe COraacHo
TpeboBaHuaM 7.3.2, a Takxe 9.4.2 n 9.4.3, B dopmynax (7), a Takxe (109), (111),
(115), (116), (120) »n (121) ponyckaeTca MNPUHUMATb PACYETHYH YMEHbLUEHHYIO
nnowanb cevyeHmnsa Ad B3ameH A.

7.3.6 3HayveHue Ad cnepnyeT BbIMUCAATb NO GopMynaM: AOaa OBYTaBPOBOro U
LUBEJIJIEPHOr0 CeYeHUn

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

Aans kopobyaToro ceyeHus:

NpW LEHTPasbHOM CXXaTuu

Ad = A-2(hef- had) tw- 2(bef,1 - bad) tf; (32)
NPV BHELLEHTPEHHOM CXXaTuu

Ad = A-2(hef- hd) tw, (33)

Fone hogg M hy - pacyéTHas M yMeHbLUEeHHAs BbICOTa CTEHKW, PacCrosioXXeHHOM
napasnesibHO MNJ0CKOCTU, B KOTOPOW NPOBEPSETCA YyCTONYMUBOCTb;

bef,l " bd— paC‘-IéTHaﬂ n ymMeHblleHHada wWunpnHa ro4dca KOpO6‘-IaTOI'O cevyeHund,

PacCrosiOXKEeHHOro nepneHanKynsapHoO K TMJIOCKOCTW, B KOTOPOW MpoBepseTcs
YyCTONYNBOCTb.

3Ha4yeHune hd B LLEHTPAaJIbHO CXKaTbIX 3JIeMeHTaX cJieayeT BblHNC/IATb MO (popmynaM:



Ona ABYyTaBpOBOIro ce4eHumA

hi= tw[ Ay = (A f Ay - (A, —1,2=015D)] JE/R, .
(34)

72>135 i =35
raoe npu = canenyetT npnHnMaTb

ans kopobyaToro ceyeHuns

ha= t [ Ay = (Al Ay = D Ay =29 -027 +0,74)]JE/R,

, (35) roe npn A>23

i=23

cnenyet NpuUHUMaTbL * ;

OnA wBesinepHoro ce4yeHus

-JIT:.I': I'n";l-rul. ES R_,- (36)

3navenns ~H A wg dopmynax (34) - (36) 4Na UEeHTPaSIbHO CXKaTbIX 3/IEMEHTOB

cnefyeT NMPUHUMaTbL corsiacHo TpebosaHuAM 7.3.2. Tpu BbIYNCNEHUN 3HaYeHNA by

ans kopobyaTtoro ceyeHmnsa no popmyne (35) sBmecTto Ad, tw, Auwe 11 Ao cnepyet
NPUHNMATb COOTBETCTBEHHO

by, s A wi 1 H E_Im = (ber)/ !;'}.,HRT:"E

Aup
, PV 3ToM 3HaueHune ' cnepyeT onpenensTb cornacHo TpeboBaHusM 7.3.9.

3Ha4vyeHue hd onsa BHELEHTPEHHO CXKaTbIX 3/IEMEHTOB ABYTaBPOBOro n KopobyaTtoro
cevyeHuin cnefyeT BblYNCIATL Mo PopMysiaMm cooTBETCTBEHHO (34) n (35); npn 3Tom B
3TUX hopMyax 3HaveHus 4=4« 1 dw cnenyet npmHUMaTL CornacHo 9.4.2.

7.3.7 Mpwn npoBepke yCTOMYMBOCTU MOSACHbLIX JINCTOB 3a PacHETHYI LUMPUHY CBeca
borCiefyeT NpUHNUMaTb PAcCTOSIHME:

OT rpaHn CTeHKN 0O Kpasd NoACHOro JinCta (nonkun) - B CBapPHbIX 31€MEHTaX,

OT OCH KpaIZHGFO bonta B nosice Oo Kpada MnoAaAcHoro JanmcCta - B 3JieMeéHTaX C
PPUKLNOHHBIMU MOACHBLIMU COeaUHEeHNAMU;

OT Hayajla BHYTPEHHEro 3akKpyrJieHuns A0 Kpas NMOJIKKU - B MPOKATHbIX Mpodunsx; oT
Kpas BbIKPY>XXKWN 00 Kpas MOJIKK - B THYTbIX NPoduasax (CM. pucyHok 5).

7.3.8 YCTONYMBOCTb NOACHbIX JINCTOB U MNOJIOK LLeHTPaJIbHO CKaTbIX 3/IEMEHTOB
CMJIOWHOro cevyeHns cnenyeTt cHMTaTbh obecnevyeHHoON, ecnm yCnoBHasa rmbKoCcTb
cBeca nosca (nonku)

r= (bt 1) JRy/E (e npeBbilwuaeT 3HAaYEHUI NPeaesbHON YCA0BHON MMOKOCTY CBeca

nosica (mosnku) 4 onpegensieMbix no gopMynam Tabauubl 10, B KOTOPbIX NPy

sHaueHmsx A< 08w 4> 4 CnefyeT NpUHUMaTL COOTBETCTBEHHO A - 08 mm A=4.



Tabnwnuyalo

I.-.I'|1{.'_.'J,L'JIE|HH.'H WCIOBHILR FHOKOCTE CBECA {D'.I'J'EIGH:I [TOIKH Agﬂl]‘l“

Ceuenne rufiwocTn anemerra (L8 <4< 4

I 0,36 + 0,104 (37)

E 0,43 + 0,084 (38)
| 0,40 + 0,074 (39)
b,

0,85 + 0,194 (40)

Ofozuauenue, npuramos & matimge
A= yenoemas refkocTs mesmenta, PHHHMASMAN B PACHETE HA YCTOHYHBOCTE I UEHTPATLEOM CHETHI.
Mpumewanne— Juaceecos (orrndor) nonok (M. pucyHor 5) npeaeibHee SHAMEHHA YCI0BHOA M0ROCTH

A Burcaenssie no dopsynam (37) u (38), creayer ymuomars sa kospduunent 1,5, a no gopyyne (39) —ua 1,6,

7.3.9 B UeHTpasibHO CXaTbIX 3JIeMeHTax KopobyaToro ceyvyeHuma npenesibHyo
YCJI0BHYI0 TMOKOCTb MOSACHOrO JINCTa A f1 CneayeT NpuHMMaTh no Ttabauue 10, Kak

LIS CTEHOK KopoB4aToro cevenus; 2t = (el Ry/E

7.3.10 BbicoTa oTrmnba nonku (CTeHKN) aqr (CM. PUCYHOK 5) foJXKHa BbITb HEe MeHee
0,3 borB 3N1€MEHTaXx, He yCuNeHHbIX nnaHkamu, n 0,2 bor- B 3N1€MeHTax, YCUIEeHHbIX
nnaHkamm (cm. Tabnuuy 10); npu 3TOM ToNWwMHa pebpa AomkHa bbITb HE MeHee

2ae /Ry /E

7.3.11 lMpn Ha3HaAYEeHUN CEYEHUWN LEHTPasIbHOCXKATbIX 3JIEMEHTOB MO MpeaesibHOW
rmbkocTn (B cooTBeTcTBUM C 10.4) 3Ha4YeHMA npenesibHbIX YCJ0BHbIX FMbKocCTen

CTeHKUn Ay, wnnosacosA, (A1), onpegensembix no Tabavuam 9 un 10

QAR [N
COOTBETCTBEHHO, CJsleayeT yBe/Md4nBaTb yMHOXeHMNEM Ha KO3(D(DI/ILI,I/I€HT ,

HO He boJsiee yeM Ha 1,25.

8 PacyeT 3/71eMeHTOB CTaJIbHbIX KOHCTPYKUUI Npun
nsrmnbe

8.1 Obwime NoNnoXXKeHnsa pacyeTa

B 3aBUCMMOCTM OT Ha3HaA4YeHMa U YCJI0OBUM 3SKCryaTauum KOHCTPYKUUMPACHET
n3rnbaembix snemeHToB (6asok) cnepyeT BbINOMHATL 6e3 y4éTa WUAN CY4HYETOM
niacTuyecknx gedopmaunin B COOTBETCTBUM C NoApasaesieHNEM 3/IeMEHTOB Ha TpU
KJlacca cornacHo 4.2.7.

Bankn 1-ro knacca crnepgyeTt NPUMEHSATb O/ HAarpy30K BCEX BUAOB M PacCYNTbIBATb
B Npeaenax ynpyrux aedopmaunii; 6ankm 2-ro n 3-ro Knaccos cinenyeTt NpUMeHsTb
ONA CTaTUYECKMXHArpy3okK W pacCYUTbiBaTb C YYETOM pa3BUTUSA MAACTUHECKUX

nedopmauunni.



Banku KpaHOBbIX NyTeWn Noa KpaHbl rpynn pexxnumoB paboTbl 1K - 8K no FOCT 25546
rMpW pacyéTe Ha NPOYHOCTb CslefyeT OTHOCUTL K 1-My Knaccy.

BucTtanbHble 6ankn cnegyeT OTHOCUTb KO 2-My KJ1laCCy U PacCYUTbIBAaTb C YYETOM
OrpaHNYEeHHbIX NJAacTUYeCcKMX AedopMaLnin B CTEHKE, 3HAYEHUA KOTOPLIX creayeT
onpeneniATb  NPUAOCTVXKEHUM  PacYETHOrO  COMPOTUBNIEHUS Ry; B Mosicax,

BbIMOJIHEHHbIX N3 Bonee I'IpO‘-IHOI7I CcTann.

8.2 PacyeT Ha NPOYHOCTb U3rnbaembix 3/1€MEHTOB CMJIOLLHOI0 Ce4eHUs

8.2.1 Pac4éT Ha npo4yHoCcTb 6aNoK 1-ro kKnacca crenyeT BbIMNOJHATL Mo hopMysiam:

npu 0EencTBUN MOMEHTa B O4HOW U3 r1laBHbIX MJIOCKOCTEN

M
— =
WaminRy¥e ) (41)

npu 4ENCTBUN B CEYEHNN NonepevyHon Cusbl

e = 1;
ItwRsye (42)

npu nencTBMm MOMEHTOB B OBYX NaBHbIX MAOCKOCTAX (n HanVM4Ynnm buMmomeHTa)

M. M B-
Lyt —2xt—=<1
‘ran}r]"c IynR}r]"c Jr.:;lnrle.f}"r:

(43)

rae X W y- paccToaHUSA OT FNaBHbIX OCEN A0 PpacCMaTPUBAEMONM TOYKUN CeYeHUs, a
W-CeKTopmanbHas KoopanHaTa 3TON TOUKW;

npm ogHOBpEMEHHOM NEeNCTBUN B CTEHKEe Baslku MOMEHTa U I'IOI'Iepe‘-IHOVI Cnabl

0,87 2 2 o P

Ry7e \{f"l -o,0,+06_ +31_ < |, /Ry 1,

(44)

roe o, = xy/lxn - HOPpMaJibHOE HalpAaxeHne B CpG,D,I/IHHOI?I NMIOCKOCTN CTEHKWN,

napannenbHoenpoaosibHOM ocn 6anku;

0y, - TO >Xe, MepneHAVKynspHOe K MNPOAOJbHOW ocu banku, B TOM 4UC/IE Ojy,
onpenensiemoe no opmyne (47);

Ty, = Q5/(/t,) - KacaTenbHoe Hanpsi>KeHne B CTEHKe.

Hanpsi>xeHus oy 1 gy, NnprHMMaemble B hopmye (44) co CBOMMMK 3HaKaMu, a Takxe
Ty CNleflyeT onpenensTb B OAHOWN 1 TOW XKe To4Ke CTeHKM Banku.

Mpn npoBepKe NPOYHOCTU Ha OEeNCTBME NonepevyHon CUibl Ha onope A/ pa3pes3HbIX
banok popmyny (42) cnegyeT ncnosb3oBaTb 6e3 y4yeTa paboThl MOSCOB.

B 6ankax, paccymTbiBaeMbix Mo dopmyne (43), 3HAaYEHUSA HANPSXKEHUN B CTEHKe
bankn pJosmkHbl BbITb NpoBepeHbl Mo opMmysie (44) B ABYX FJIaBHbIX MIOCKOCTAX
n3rmnba.



Mpn ocnabneHnn CTeHKM oTBepcTuaMU Ansa 6oNToB sieByt0 YacTb opmynbl (42), a
TaKXXe 3Ha4yeHne Ty, B dopmyne (44), cnepyeTtyMHoxXaTbHa KOI(PPUUMEHT Q,

onpenensemMbin nocopmyne

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

roe s- war oTBepCTUn B OOHOM BEPTUKAJIbHOM pPAay;
ad- pnameTp oTBEpPCTUS.

8.2.2 PacyéT Ha nMpoYHOCTb CTeHKM 6anku, He ykpenneHHon pebpamm XXECTKOCTW,
npn OeWCTBUN MECTHOrOo HanpsXXeHUs O, B MeCTaxX MPUIOXKEHUS Harpys3km K

BEpXHEMY [MOACY, a TakXe B OMOpPHbIX ce4vyeHunax Bankm, crnepyeT BbIMOJHATL MO
dopmyne

I!‘J-J:ch: < 1

Ry, .(46)

30ecb F- pacy€THOe 3HavyeHue Harpysku (Cubl);

lof~ YCNIOBHAA AJIMHA pacnpefefieHns Harpysku, onpeaensieMas no opmynam:

A5 C/ly4aeB Mo PUCYHKY 6,3) n 6)

lop= b + 2h; (48)

ANA cny4vas No pUCyHKy 6,8

lo= vTo Tt (49)

a) - cBapHas banka; 6) - NnpokaTHasa BGaska; B) - CBapHasa Ui npokaTHasa 6ankn npu
Harpy3KeoT KoJieca KpaHa

PucyHok 6 - CxeMbl pacnpepenieHUus cocpenoTo4YeHHOM HAarpy3kum Ha CTeHKY
0anku

roe h - pa3mep, paBHbI CyMMe TOJIWUHbLI BEpXHEro nosica 6ankm n kateTa NosiCHOro
WBa, ecnm HuxHas 6anka cBapHasa (CM. puUCYHOK 6,a), nmbo paccTosiHuio OT
Hapy>XHOW rpaHM MOJIKW A0 Hayana BHYTPEHHEero 3aKpyrieHuss CTEeHKWU, ecan
HUWXKHAS6anka NnpokaTHasa (CM. pUCyHokK 6,6);

V- Ko3(hpULUMEHT, NPUHMMaEMbIn paBHbIM: 3,25 - 0Na CBapHbIX U NPOKaTHbIX Banok;



4,5 - pna 6anok ¢ GpPMKLMOHHBIMU MOACHBIMN COEANHEHUSMN;

/Jf- CyMMa cobCTBEHHbIX MOMEHTOB NMHeEpUnn rnodca bankn m KPaHOBOIo peJibCa nin

MOMEHT WHEPLUN CeYEeHWUs, COCTOSILLEro M3 rnosca U pesbca B Clyvyae NpUBapKu
penbca WwBaMu, obecnevymBaloLLIMMM COBMECTHYIO paboTy nosica U penbca;

b- LWLINMPUHa ONMnpaHnMAa BEPXHEro a1ieMeHTa.

8.2.3 Pac4éT Ha NPOYHOCTb pa3pe3Hbix 6anok 2-ro n 3-ro KJaccos ABYTaBPOBOro u
Kopob4yaToro ceyeHUnm (PUCYHOK 7) M3 CTann C HOPMATUBHBLIM COMPOTUBIEHNEM

Ryn=440 H/MM2 npu cobniopeHun TpebosaHuit 8.4.6, 8.5.8, 8.5.9 n 8.5.18 n npu
KacaTeslbHbIX Hanps»keHuax tx = Ox [Aw = 0,9 Rs (KpoMe OMOpHbIX CeyvyeHuin)
cnenyeT BbIMOJIHATL Mo hopMyaMm:

Pucynok 7 - Cxembl pByTaBpoBoro (a) m kopobuyartoro (6) ceueHum 6anok c
OEeUCTBYIOLLUMM HA HUX YCUIJTUAMMU

npu n3rnbe B NJIOCKOCTU HanbonbLlen XECTKOCTH (/x>1y)

M

cxﬂ Wxn,minﬂy]"'f = (5 0)

npu n3rnbe B ABYX raBHbIX NJOCKOCTAX U Hanps»xeHuax Ty = Qy/(2Af <0,5Rs

Mx M}r

<1
Cx.ﬁwxn,minﬂ}r]"f CyWynminRy¥e

(51)

3necb Mx, My - abcontoTHble 3HaYeHUA N3rnbarWmx MOMEHTOB;
Ccx, cy - KOdppUUMeHTbI, NpUHNMaemMble no Tabnuue E.1;

B - KO3(hPULMNEHT, NPUHMUMAEMBIA PABHbIM:

npn tx<0,5 Rs B =1,

npun 0,5 Rs< t™x <0,9Rs

020 ¢
f=1—- ——— (=),
vl'.'IJ,- +D,15 R! (52)

roe of = AflAw - oTHOLWIEeHVe NJoLWaan cevyeHUsa nosaca K Naolanm cevYeHUsa CTeHKMU
(N HECMMMETPUYHOro cevyeHus Af - naowaib MeHbLIEro Nosca;



NN KopobyaToro ceyeHmss Aw - cymMMapHas nJjouwasb Ce4eHUn ABYX CTEHOK).

npun n3rnbe B NJIOCKOCTU HambosbLen XeCcTKOCTU (/x >/y)  CTECHEHHOM Kpy4YeHUu
CMMMEeTpPUYHbIX ABYTaBpPOB
M. B
X E 1
Crﬁ Wxn,mInR}r'}"c Cap Wyn,m in R_y ¥e

(53)

roe cw - onpenenseTcs IMHeNnHon nHTepnonsunen no tabnauue 10a:

TabnwumuyalOa

M,
Cx”im.mm

Ca 1.470 | 1636 | 1.845 | 2054 | 2263 | 2472 | 2681 | 2.890 | 3.099 | 3308 | 3.496

R 0 0,1 0,2 0.3 0.4 0.5 0.6 0,7 0.8 0,9 0,99
¥

Mpn pacyéTe ceyeHmMa B 30He 4YucToro usrmba B ¢opmynax (50) n (51) cnepyet
npuHMMaTb B= 1 n BMeCcTo KOIPPNLMNEHTOB CX U Cy COOTBETCTBEHHO cxm = 0,5 (1 +
cx); cym = 0,5 (1 + cy).

PacyéT Ha NpPOYHOCTb B OMOPHOM ce4vyeHunm 6anok (npum Mx = 0 n My= 0) cnenyeT
BbIMNOJIHATL MO hopMyam:

Gl" {: l
AyRsye — 7 (54)

Qy

— <
ZAJI"RSVC (55)

Mpwu ocnabneHnn cTeHKn oTBepcTnaAMM ona 6onTosB feByto YacTb popmyn (54) n (55)
cnenyeTt YMHOXaTb Ha KO3 UUMEHT a, onpegensemMsin no gopmyse (45).

Ona yCTaHOBJNEHUS pPA3MEPOB MUHMMaAJIbHbIX CEYEHUN COCTaBHbIX 6asok
KO3 (PULMNEHTLI CX W Cy cnenyeT NPUHMUMaTb MeHblue 3Ha4YeHWU, NMPUBEeLEHHbIX B
Tabnmue E.1, HO He MeHee 1,0. MeToaumka noabopa MUHUMANbHbIX CEYEHUN
n3rnbaemblx 3/71EMEHTOB MNpuBedeHa B MNpaBujax MO MPOEKTUPOBAHMUIO CTasibHbIX
KOHCTPYKLUWA.

8.2.4 Pac4éT Ha NPOYHOCTb pa3pe3HbiX 6anoK NnepeMeHHOro cevyeHnsa cornacHo 8.2.3
C y4eTOM nnacTuHeckKmnx pedopmMaunini BbIMOJIHAETCA TOJSIbKO B OOHOM CeYeHUUn C
Hanbonee HebnaronpuATHbLIM COYETAHUEM YCUINUN MNQ;, B OCTaJlbHbIX CEYEHUsX
bankn pacyéT cnenyeT BbINOJHATL NpPU 3Ha4YeHUAX KOIDPPUUNEHTOB CX WU Cy
MeHbLKMX, 4eM B Tabnuue E.1 (npunoxxeHwune E), nan cornacHo 8.2.1.

8.2.5 Pac4éT Ha NpPOYHOCTb Hepaspe3HbIX W 3auieMsieHHbIX 0asiok MOCTOSAHHOro
ABYTaBPOBOro n KkopobyaToro cevyeHnn ¢ ABYMS OCAMU CUMMETPUU, n3rnbaembix B
NJOCKOCTN Hanbosibllen XeCTKOCTH, CO CMEeXHbIMU nposieTaMn, OTJINYAWNMUCH He
bonee yem Ha 20 %, npu cobnoageHun TpebosaHunm 8.4.6, 8.5.8, 8.5.9 n 8.5.18
cnepyeT BbIMOJHATE Mo dgopmyne (50) Kak cedyeHUn 2-ro kKnacca C Y4ETOM
4YaCTUYHOr O nepepacrnpeneneHns onopHbIX N NPOSETHbIX MOMEHTOB.

B 3TOM cny4yae pacyéTHoe 3HaYeHNe MOMEHTa criegyeT onpeaenaTb No popmysie

M= 0,5 (Mmax + Mef), (56)



roe Mmax - Hambonbwunn wnsrnbatowMin MOMEHT B TMPOSIETE WM Ha Oonope,
onpenensemMbin N3 pacyeTa HepaspesHon 6ankm B NnpennosoxXeHum ynpyrom paboTsbl
cTanwu;

Mef - ycnoBHbIN N3rnbamLwmm MOMEHT, PaBHbIN:
a) B Hepa3pe3Hbix bankax C LWWapHUPHO onepTbiMMN KOHLLAMK 60bLIEMY N3 3HAYEHWUIA:

M, }
1+a/fl)’ (57)

M = mwr{

Mef= 0,5M2 , (58)

rge CMMBoOJI max O3Ha4aeT, YTO cieayetT HaNTN MaKCMMYM BCero cjieaywouiero 3a
HM BblIpaXXeHWn4,

M1- wn3rnbaloWMNMOMEHTB KpalHEM nMposieTe, BbIYUCAEHHbLIN KaK B LUAPHUPHO
onepTon ogHonponeTHon banke;

0- pacCcTosHME OT CeYeHns, B KOTOPOM OeNCTByeT MOMeHT M1, 0o KpanHewn onopsbl;
/- BNvHa KpanHero NponeTa;

M2 - MaKCMMalbHbIA  n3rmbatowmin  MOMEHT B TMPOMEXYTOYHOM MpoJieTe,
BblYMCNEHHbIN KaK B LUAPHMPHO ornepTol ogHonposieTHol basnke;

0) B o4HONPONETHbIX U Hepa3pe3Hbix 6ankax C 3alleMsieHHbIMU KOoHUamu Mef =
0,5M3, rpme M3 - HambonbWMA U3 MOMEHTOB, BbIMUCJIEHHbIX KaK B 6ankax cC
LUapHMpaMmM Ha onopax;

B) B 6anke C 04HUM 3aWleMJIEHHbIM 1 APYyruM cBOo6OAHO ONEPTbIM KOHLOM 3Ha4yeHue
MefcnepnyetT onpenenatb no popmyne (57).

3Ha4yeHune tx B chopmyne (52) cnegyeT BbIMUCNATL B Ce4eHUU, raoe aencrtesyet Mmax;
ecnm Mmax - MOMEHT B MpoJsieTe, cefyeT NpoBepUTb ONOpHOoe cevyeHne basnku.

8.2.6 PacyéT Ha MPOYHOCTb Hepa3pe3HbIX W  3alleMNeHHbIX  6asnok,
yoosneTsopsatowmx 8.2.5, B cnyvyae msrnba B OByX raBHbIX MJIOCKOCTAX creayeT
BbINOJIHATL no opmyne (51) c y4éToM nepepacnpeneneHns ornopHbIX U NPOJeTHbIX
MOMEHTOB B OBYX M1aBHbIX MJIOCKOCTAX COraacHo 8.2.5.

8.2.7 PacyéT Ha TMPOYHOCTb  Hepa3pe3HbIX W  3alleMNeHHbIX  6asnok,
yoosneTpopsawowmx TpeboBaHmam 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18,cnepyet
BbIMONHATL nNo ¢dopmyne (50) Kak cevyeHMm 3-ro Kjacca C  Y4YETOM
nepepacnpegenenna  umirnbarowmx ™MomMeHTOB U obpa3oBaHMA  YCNOBHbIX
NNacTUYECKNX WAPHUPOB, a TaKXe BJIMAHUA KacaTesibHbIX HaNpPs>XXeHUN TX B
COOTBETCTBUK C 8.2.3 B CEYEHUAX C MaKCUManbHbIM N3rnbatowiuM MOMEHTOM.

8.2.8 PacyéT Ha npo4YHOCTb OMUCTaNbHbIX pa3pe3Hbix Oanok [OBYTaBPOBOro U
Kopob4yaToro ce4yeHmn C ABYMSA OCAMU CUMMeTpun npu cobnogeHnn TpebosaHUmn
8.4.4, 8.5.9 n 8.5.17n npn KacaTesibHbIX HanpsxeHunax t™x < 0,9 ARsun ty =0,5Rs
(KpoMe OMOpHbIX CeYEHUIN) crieayeT BbINOJIHATL KakK pacyéT cevYyeHunmnm 2-ro Kaacca no
dopmMynam:

npu n3rnbe B 04HON rJ1IaBHOWM MJIOCKOCTH



Mr 11
CerBrWenRyw¥e (59)

npu n3rmnbe B OBYX NaBHbIX MMOCKOCTAX

My + M ¥
CxrBrWen Ryw¥e CyrWyn Ry Ye

(60)

l.

B bopmynax (59) n (60):

cxr= (afr+ 0,25 - 0,0833/2) / ( af + 0,167), (61)
roe of = AflAw; r= RyfiRyw,;
Br- KoappuuneHT, NPUHNMAEMBbIN PaBHbIM:

npn tx< 0,5Rs Br=1;
1 02 T_-")"L
npw 0,5 RsxRs Br= @rT+025 "Re” * (62)

cyr- KoappnumeHT, NpUHUMaAEMbIN paBHbIM 1,15 - Ona OBYTaBPOBOro CEeYEHUs w
1,05/r - pna kopobyaToro cevyeHus.

Pacyét OuctanbHbiXx 6anoK MpPU HaAINYUN 30HbI HYUCTOro m3rnba v B OMOPHOM
CeYeHnn, a Takxe C Yy4€ToM ocnabneHums cevyeHus cnegyeT BbINOJHATbL COraacHoO
8.2.3 n npasuna NPOEKTUPOBAHUA CTasIbHbIX KOHCTPYKLUIA.

8.3PacyéT Ha Npo4YHOCTb 6aNOK KpaHOBbLIX MYyTEN CMJOLIHON0 ce4eHns

8.3.1 Pac4éT Ha MpoYHOCTb DasioK KpPaHOBLIXNYTEN cneayeT BbIMOJHATbL COracHoO
8.2.1 Ha pencTeme BepTUKaJIbHbIX N FOPU3OHTAJIbHbIX HArpy3okK, onpegensemMbix No
Cn 20.13330.

8.3.2 Pac4éT Ha NPOYHOCTb CTeHOK 6asnloK KpaHOBbLIX NyTen (3a NckayYeHmnem 6anok,
pacCYUTbIBAEMbIX Ha YCTasIoOCTb, ASI9 KPAHOB rpynn pexummoB paboTbl 7K B uexax
MeTannypruyeckmx npomssoncTts u 8K) crenyeTt BbIMNOAHATL MO dopmyne (44), B
KOTOPOM MNpU pac4éTe CeYeHUM Ha onopax HepaspesHbix ©Oasok BMeCTOo
KoapduumeHTa 0,87 cnegyet npuHUMaTb KoadpuunmeHT 0,77.

8.3.3 Mpwu pac4yéTe Ha NPOYHOCTb CTEHOK 0asiok KpaHOBbIX NyTenm M3 CTanm C

npenesnom Teky4dyectn He 6onee 440 H/MM2 gns KpaHOB rpynn pexxmMoB paboTbl 7K
(B uexax MeTaslyprmiyeckmx npomssoncts) U 8K [O/KHbI ObiTb BbINOJIHEHDI
yCNoBUSA:

E 2 2 = 2
R—v\f{ar } ﬂ'm,r] -(o_+0,,. ]‘Tm._r + O oy + JI:T_U +T =1;

(63)

foc xy ]

(ox + Olcx) I RZ 13 (g4)

(Gcy + ) IRE 15 (g5



(T + Tocwy T ) IRe= 1, (66)

roe B- koaddnyneHT, NpMHUMaemMbln paBHbiM 0,87 ons pacdeTa pa3pesHbix banok u
0,77 onda pacyeTa Ce4EHUN Ha ornopax HepaspesHbix 6anok;

= M/ H'rxm: Mocx = U,Eﬁmm::rf_ Tlacy=Yr W1 FN -"f{_fl!ln"]‘ﬂ'-f_l: 24'1'{rf I'II !.f':
Ty = O /(th); ocxy = 0,300y 5o =0,25 op.
(67)

B dbopmynax (67):

M un Q -usrnbarowmm MOMEHT 1 nonepevyHasa cusa B ce4eHun 6asnkm COoTBETCTBEHHO
OT pacHyeTHON Harpys3kun, onpegensemon cornacHo CI1 20.13330;

yf - KO3(b(PUUMEHT HaLeXXHOCTU N0 Harpyske A/ KPaHOBbIX Harpysok,
npuHUMaembin cornacHo CIT 20.13330;

Yl - KO3I(pPNUNEHT yBENIUYEHUSA COCPEenOTOYEHHOW BEPTUKAJIbHOW HArpyskm oT
04HOr0 KoJieca KpaHa, npumHuMaembln cornacHo CIT 20.13330;

Fn - nonHoe HOpMaTMBHOE 3HAYeHMEe COCPENOTOYEHHON BEPTUKANbHON Harpy3kn oT
O[IHOIr 0 KoJleca KpaHa;

lef - ycnoBHas onnHa, onpegensiemas corsacHo 8.2.2;

Mt - MECTHBIN KPYTALWUMA MOMEHT, onpeaensieMoln No oopmyne
Mt =yf yfl Fne + 0,75 Qt hr, (68)

roe e =0,2 b, (30ecb b - lWWMpUHa NOAOLLBbLI pesibca);

Q t- pacyéTHasa ropusoHTasibHas Harpyska, Hanpas/jleHHas nonepek KpaHOBOro
MyTW, Bbl3blIBaeMas NepeKkocamMym MOCTOBbIX KPaHOB U Hernmapasle/IbHOCTbIO KPAaHOBbIX
nyTen n npnHnMmaemas cornacHo CI1 20.13330;

hr - BbICOTa KPaHOBOI0O pesibCa;

If= It + bf tf/ 3 - cyMMa COBCTBEHHbIX MOMEHTOB UHEPLMM NPU KPyHEeHUN pesibca U
nosca,

rae bfn tf- CooTBETCTBEHHO LWWMPUHA U TOJILWMHA BEPXHEro nosica 6anku.
Bce Hanps>xeHusa B hopMmynax (63) - (67) cnenyeT NpMHMUMaTb CO 3HAKOM «TJIHOC».

8.3.4 PacyeT Ha NpPOYHOCTb NOABECHbIX 0asiok KpaHOBbIX MyTen (MOHOPENLCOB)
cnieayeT BbIMNONHATb C Y4E€TOM MECTHbIX HOPMaJibHbIX Hanps>KeHun oT AaBJieHus
KoJleCa KpaHa, HanpaBJIeHHbIX BAOJIb U nonepek ocn bankn.

8.3.5 PacyéT Ha npo4YHOCTb 6bucTanbHbiX 6aNOK KpPaHOBbLIX MyTeN OBYTaBPOBOro
ceyeHus C ABYMS OCAMU CUMMETPUN ONs KpaHOB rpynn pexumoB paboTbl 1K - 5K
npwn r = Ryf/ Ryw =<1,5 cnepyeTt BbINONHATbL COrnacHo TpeboBaHusaM 8.3.2 mam no
dopmyne (60), B KOTOpOU:

M y- wn3rnbarowmin MOMEHT B TFOPU3OHTANIbLHOW MJOCKOCTU, MOJIHOCTbIO



nepenaroWwmnncs Ha BepXHUnm nosc banku;

Wxn = Wxnf~- MOMeHT cornpoTuBsiEHNA Cce4eHnNAa BEPXHEro rnodca OTHOCUTENIbHO OCH
y-

Cy - KO3(hDULNEHT, NPUHMMAEMbIN paBHbIM 1,15.

8.4 PacyeT Ha 06Llyto YCTONYMBOCTb U3rnbaembix 31eMEHTOB
CMJIOLLHOro ceyeHus

8.4.1 PacyéT Ha YyCTOM4MBOCTb [ABYTaBpoBbiX 6anok 1-ro kKnacca, a TakKxe
buctanbHbiXx 6anok 2-ro kKnacca, ygosnetsopswowmnx tpebosaHuam 8.2.1 n 8.2.8,
criefyeT BbIMNOJIHATL MO hopMyam:

npu n3rnbe B NJOCKOCTU CTEHKK, COBMaAatoLLEen C NAOCKOCTbIO cnMMeTpnn ceveHud

Me 1.
eeWecRyye = (69)

npu n3rnbe B ABYX r1aBHbIX MJOCKOCTAX (U HAIMYNKM BUMOMEHTOB)

A
M, M, . B _,

wf"}i:.ARI?L' - I.I.:.'IJrE‘I.:I:-‘lﬂ - I.i::.'I"'.IJrE:I'-I.;?ll.' - -
(70)

B bopmynax (69) n (70):

@b- Koa(hpuumeHT ycTon4ymBocTn npu ns3rnbe, onpenensemMbii No NMPUNOKeEHNIO X
ans 6anok C OMNopHbIMU CeYEHUAMU, 3aKpernsieHHbIMU OT OGOKOBbLIX CMELLEHUN U
NOBOpPOTA;

Wcx - MOMeHT conpoTmBineHna ce4eHna OTHOCUTENIbHO OCN X - X, BbIYNCNIEHHbIN ONS
CXKaToro rnosdca,

Wcy~- MOMEHT COMPOTUBJIEHUA CEYEHUS OTHOCUTENIbHO OCU y-y, COBMajatollen c
MJIOCKOCTbIO N3rnba, BbIYUCIIEHHbIN AN Hanbonee CXXaTol TOYKM CKATOro nosca;

Wcw- cekTopuasbHbii MOMEHT COMPOTUBNIEHUS CEYEeHWUS, BbIYUC/EHHbIN AN
Hanbonee Cc)XaTom TOYKM CHXKATOro nosdca.

3HaK «+» y BTOPOro m TpeTbero 4neHos B dopmyne (70) npuHMMaeTcs, ecqin B
paccMaTpMBaeMoOn TOYKE COOTBETCTBYIOLLEE YCUIINE BbI3bIBAET CXXaTMe.

Ona éuctanbHbiXx 6anok B popmynax (69) n (70), a Takxe npu onpegeneHnn ¢b ,Ry
cnepyetT 3aMeHATb Ha Ryf.

8.4.2 lpwn onpepeneHnn 3HadYeHUsa @b 3a pacdeTHyw OanHYy 6banku /ef cnepyet
NPUHNUMATb PacCTOSAHUE MeXAY TOYKaMM 3aKperyieHUnm CoxaToro nosdAca oT
rnonepeYyHbIX CMeLWeHnn (ys3snamm npoAoSibHbIX UM MonepeyvHbIX CBSA3EeN, TOYKaAMU
KpenjeHna >XecTKOro HacTtwuna); npu oTcyTcTBuucesasen lef =/ (rpe / - nponet
6ankn); 3a pacy4ETHYIO ONIMHY KOHCONW cnefyeT nNpuHuUMaThb: /ef = / npu oTCyTCTBUN
3aKpensieHns  ckaToro  rnosca Ha KOHLUEKOHCO/IM B FOPWU30OHTaJIbHOMN
naockocTu(spgecb / - [OJMHaA KOHCOMN) WM PacCTOsSHME MexXAOy TOo4KamMu
3aKpensieHnss CXKaToro rnosica B FOPU3OHTAJ/IbHOWM MJIOCKOCTU - MPWU 3aKpenseHunm



nosdca Ha KoHUe 1 Nno gJinHe KOHCOoJ1n.

8.4.3 Pac4éT Ha YyCTOM4YMBOCTb 0Oasiok KpPaHOBbIX MyTeW OBYTAaBPOBOro ceYyeHus
cnenyeT BbINONHATL no ¢dopmyne (70), B KoTopon: My - nsrnbatowimm MOMEHT B
FOPU30HTA/IbHOW MJIOCKOCTU, NOJIHOCTbLIO Mepefalwnnca Ha BepXHUn nosc banku;
Wy = Wyf- MOMEHT COMPOTUBJIEHNSA CE4EHNS BEPXHEr0 NosicCa OTHOCUTENIbHO OCU y -

Y.

8.4.4 YcTtonmuymBoCcTb Banok 1-ro knacca, a Takxe bucTtanbHbiX Banok 2-ro Kjacca
cnenyeT cy4uTaTb obecnevyeHHON:

a) npun nepenadvye Harpy3kum Ha Oanky 4epe3 CrJIOWHON >XEeCTKUM HacTun
(>kene3obeToOHHbIE MAUTbLI U3 TAXKENOro, JIErkoro u s4enctoro 6eToHoOB, MIOCKUN
NNPOPUINPOBAHHBIM MEeTaJIJIMYECKUA HAaCTWU, BOJIHUCTAsA CTajlb U T.M.), HENPEPbLIBHO
ONMpaloLWMNCA Ha CxKaTbll NoAc 6ankm UCBA3aHHbLIA C HMM C MOMOLLbLIO CBapKW,
60nTOB, CamMOHape3awLWwmnx BUHTOB M Ap; NPU ITOM CWJbl TPEHUS Y4YUTbIBaTb He
cnepyer;

y 1= (lr / )R, ¢ /0,
6) npn 3HaYeHUAX YCNOBHOW FMOKOCTM CXKaToro nosca Banku 5= er / D1 Ry /o, He

vj.f.
npeBbillalLWLnNX €ee TrpegesibHblIX 3Ha4YeHUn o , onpependaemMmbixX 110 cpopMynaM

Tabnunubl 11 ans 6asnoK CUMMETPUYHOro AOBYyTaBpOBOroce4yeHus nnun
aCMMMeTPUYHOro - C 0onee pasBUTbIM CXaTbIM MOACOM, PaCCYNTbIBAEMbIX MO
dopmyne (69) m mMewWKMUX OTHOLIEHME WUPUHBLI PACTAHYTOro nosica K LWupuHe
cXKaToro nosica He meHee 0,75

Tabnnyall

YcnoBHass npenenbHas rmbkocTb
MecTo NPUA0XKEHUSA Harpy3Ku CKaToro nosica MNPOKaTHOW WU
cBapHon banknm Aub

0,35+0,0032 b/t +(0,76-0,02 b/t)

K BepxHeMy noscy b/h(71)
0,57+0,0032 b/t +(0,92-0,02
K HU>XXHeMy nosacy bltb/h(72) / (

He3aBMCMO OT YPOBHA MPUNOXKEHUA HArPy3K1|y 41 . o 0032b/t+(0,73-
npu pac4yéte y4acTka banku mexay CBﬂ3ﬂMM0’016b/'t)b/h(73) '
WA NPU YNCTOM n3rmnbe '

Ob603Ha4YeHus, npuHATbIE B Tabimyell.

bwn t- COOTBETCTBEHHO WWMPUHA N TOJILLMHA CKATOro rnosca,;
h - paccTosiHMe (BbICOTa) MEXAY 0CSAMU MOACHbLIX JINCTOB.
MpnmMmeyvyaHnd

1 3HadeHna Ay, onpepeneHol npu 1< A/b= 6 wn 15=< b/t= 35; pna 6anok c
OTHOLWeHneM b/tb/t = 15.

2 Onsa 6anok ¢ PPUKLNOHHLIMU MOACHLIMU COeAUHEHUAMWU 3HaAYeHUs Ay, cnepyet
YMHO>XaTb Ha 1,2.

3 3HavyeHusa A CnenyeT NnoBbiWaTh YMHOXEHNEM Ha KOIMDMUUMNEHT Ry /a. rac o= (W),

8.4.5 TllpukpenneHns K CXaTOMy MNOACY >XECTKOro HacTwuja, MpoLOoJIbHbIX WIN
rnonepeYHbIX CBSA3EW, KOTOpble A0/HKHblI obecnevymBaTb YCTOMYUBOCTb M3rnbaemoro
3/IeMeHTa, cheflyeT pacCyMTbiBaTb Ha (PaKTUYECKYD WM YCJIOBHYIO MOMNEPEeYHYto
cuny. MNpun 3TOM YCJ/IOBHYIO NOMEPEYHYI0 CUNy cnenyeT onpenensThb:



npun 3akpenaeHnm bankm B OTAENbHbIX TOYKax - Mo copmyne (18), B KoToponm @
cnenyeTt onpenensaATb ANA cedeHus Tvina b (cMm. Tabnuuy 7) npu rnbkoctn A= /efli
(roe /- pagnyc NMHEpPUUN CeYEHNS CXKaToro nosca B ropu3oHTasibHOW MJIOCKOCTU), a
N - BblMNCNATL NO hopmyne

N = (Afr+ 0,25Aw)Ryw, (74)
roe Afun Aw - nnowanm ce4eHms CXKaToro nosicCa U CTEHKUCOOTBETCTBEHHO;
r= RyffRyw = 1,0;

Ryfun Ry w- pacHyéTHble COMPOTUBJIEHMS CTaJIM CXATOro rosica U CTEHKMU
COOTBETCTBEHHO;

npun HernpepbiBHOM 3aKpernjaeHnn - rno qaopMyne
Grc = 30541, (75)
rge qf/'C_ YCJ1I0OBHas nonepeyvyHad ChJia Ha eanHnuy OJimHbl nosca 6aJ'IKI/I;

Qfc - YC/IOBHaA roriepeyvyHas cusia, onpepensemas no gopmyne (18), B kotopon ¢=
1, a NcnepyeT BblYMCNATE MO hopmyie (74).

8.4.6 YcTtom4mBoCTb 6anokK ce4vyeHmamm 2-ro M 3-r0 KJacCoB crieayeT CYUTaTb
obecneyeHHO Npu BbINoSAHEHUN TpeboBaHu nepeyncneHnsa a) nam 6) 8.4.4 npwu

YCJIOBUMN YMHOXXEHUSA 3HAYEHUN A p, Onpenensembix rno opmysam tabnuubl 11, Ha
KO3 puumneHT

6=1-0,6 (c1,-1)/(cx-1),(76)

raoe €y - KoadduruneHT, onpeensemMbin no 66nbleMy 3Ha4YEHUIO U3 POpMYy:

C1x = Myl (WxnRy o) vnn ¢y = B ¢ (77)

N N3MEHAILWMNNCA B Npefenax 1< ¢, < cx.

30ecb M, - nsrnbarowmin MOMEHT B CevYeHuu;

B- KO3(hUUMeHT, NpnHUMaemMbin No popmyne (52);

Cy - KO3(PULMEHT, NpUHUMAEMbIN cornacHo Tabnuvue E. 1.

Mpn 3TOM 3Ha4YeHUs yC/I0BHOM NpeaenbHon rmbkocTn nosaca 6ankm, NpuHNMaeMmsble:

b _ Ha yyacTKe ANMHblI 6anku, rae y4nThiBalOTCSA NaacTuyeckne gedopmaumu;

Aub - Ha yYacTKax OJvHbI BaskKu C HAaNPSXKEHUSAMU B CeYyeHusax o= M / Whn,min = Ry
Ye
Y4éT nnactuHecknx gedopmMmaynin oCyLLLeCcTBASETCA Npu pacyéte 6anokK Co CKaTbiM

MOsICOM, MeHee pa3BUTbIM, YEM PACTAHYTbIN, - TOJILKO NPU BbINOJIHEHUN TpeboBaHUI
nepe4vuncseHns a) 8.4.4.



8.5 MpoBepka YCTONYMBOCTU CTEHOK U MOSACHbLIX JIMCTOB N3rnbaembix
3JIEMEHTOB CMJIOLLIHOIr0 Ce4YeHuns

8.5.1 YcTon4mBoCTb CTeHOK 6asiok 1-ro kKnacca crenyeTt cymTaTb obecnevyeHHOW,
ecnn BbinosiHeHbl TpebosaHms 8.2.1, 8.3.1 - 8.3.3, 8.4.1 - 8.4.5 n ycnosBHas
rMOKOCTb CTEHKN

Aw= (hed tw)\|Ry[E (PMCYHOK 5) He NMpeBbILWAeT 3HAYEHUN A,

3,5 - Npu OTCYTCTBMM MECTHOIro HanpsXeHus (0,,,=0) B 6ankax C ABYCTOPOHHUMM
NOSICHBIMW LLIBAMU;

3,2 - TO Xe, B bankax ¢ 0OAHOCTOPOHHNUMW NOSACHBIMU LLUBaMW;

2,5 - npn HaM4mmn M™MeCTHOro Hanpsa>xeHunsa O, B bankax c OBYCTOPOHHUMW
NMOACHbIMWU LLIBaMW.

Mpn 3TOM crieayeT yCTaHaB/AMBaTb MNOMepeyHbie (M onopHbie) pébpa »KeCcTKoCTu
cornacHo8.5.9 nnmn 8.5.11 n 8.5.12.

8.5.2 lpoBepKy yCTOMYMBOCTM CTEHOK 6anok 1-ro knacca cnepyeT BbINOJHATb C
YH4ETOM Hambonbluero CXMMatoLWero Hanps)XXeHna o y pac4eTHOW rpaHuLbl CTEHKMU,
MPMHMMAEMOro CO 3HAKOM «MJIIOC», CpefHero KacaTes/IbHOro Hanps)XeHua T U
MECTHOIr0 Hanps>XeHUs 0, B CTEHKE Mo COCPefoTO4YEeHHOMN Harpy3Kon.

Harlmeeva OnTdcneayert BblHUCATD MO cpopMynaM:

o= Myl (78)
= Q/(tyhy), (79)

roeM wnQ - cpegHune 3HadeHus wusrnbaiowero MOMeEHTa U MOMNEPEeYHOWN CUunbl
COOTBETCTBEHHO B npepesiax O0TCeKa; eCcnn AJINHA OoTceKa @ (paccTosHue mexnay
ocaAMunonepeyHbix pebep >XecTkocTu) Oosblue ero pacyeTHOW BbICOTHI Agfr TO

3HaYeHUa M n Q chepyeT BLIYUCASATb Kak cpegHuenns 6oneeHanpsa)XEHHOro
y4acTka C OJIMHOWN, PaBHOWN hof; €Cnn B npefenax oTCceka MOMEHT UK nornepeyHas

CWJ1la MeHAKT 3HaK, TO X cpedHne 3Ha4yeHna cnenyeTBblHNCIIATb Ha YH4aCTKe OTCEKa
C OAHM 3HaAKOM,

hef- pac4éTHas BbICOTa CTEHKW, NpMHUMaeMas no7.3.1;
h,, - NoNHasa BbICOTA CTEHKW.

MecTHoe HanpskeHue Olpc (Ojpc)) B CTEHKE MOA COCPefOTOYEHHOW Harpyskou
cnepyet onpenendaTtb No8.2.2 n 8.3.3.

B oTcekax 6anku, roe cocpegoTOYeHHAs Harpyska MNpUJIOXKEHA K PacTAHYTOMY
NOsICY, OAHOBPEMEHHO AOJKHbI ObITb YYTEHbI TONIbKO O U T WK O/ U T.

8.5.3 YcTtomumBoCTb CTeHOK 6anok 1-ro kKjnacca CUMMETPUYHOrO CevyeHus,
YKPENJEHHbIX TOJIbKO NonepeYyHbiMn pebpamm )XECTKOCTM (PUCYHOK 8), Npn HaNNYnn

ju‘_:f'.l 1|'R},fﬂ"

MeCTHOro Hanps»eHus (0, #0) U nNpu ycnoBHOM TIMOKOCTU CTEHKU



cnenyetTt CH4NTaTb obecnevyeHHON, €cnun BbIMOJIHEHO ycinoBune

Y +(rir,) Ix=l,

loeor

‘J{rrfr.ra +o, la
(80)

0, 0o, T- HANPSOKEHUS, onpegensieMble cornacHo tpebosaHusam 8.5.2;
Oq~ KPUTUYECKOE Harnps)XeHne, BblYncssiemoe rno popmye

o = calI A, (1)

roe Co~ KoapduuneHT, onpenensemsii cornacHo 8.5.4 - 8.5.6;

Olocr cr- KPUTUYECKOE HanpsiXXeHne, Bblincasemoe no popmyne

Dloc.cr = c-|.:1R_,.|" .Iﬁ“ (82)

rae ¢y N G- KoapunumneHTbl, onpegensemble corsiacHo 8.5.5;

T~ KpUTUYECKOe HanpshKeHune, BblHucisiemoe no popmyne

=103 (1 +0,76/¢7 ) R/ 13, (83)
30eCb - OTHOWweHne 6onbLIen CTOPOHbI OTCEKA CTEHKN K MEHbLUEN;

A= (dita)\JRy[ES o menbluasi M3 CTOPOH 0TCEKa CTEHKU (Agrint &).

&)

LT U

INRRRRRNERRERRAN P

a) - Npu NMPUJIOXKEHNN COCPENOTOYEHHON HArpysKM K CXaToMmy rnoscy; 6) - To xe, K
PacTAHYTOMY MOACY

PucyHok 8 -CxeMma y4acTtka 6anku, yKpenJsieHHOW nonepe4yHbiMu pebpamu
XKEeCTKOCTHU

8.5.4 Ona 6anok no 8.5.3 npu 0, = O0KO3IpDUUNEHT C B hopmyne (81) cnepyet

onpenensat no Tabnvue 12 B 3aBUCUMOCTW OT BMAA MNOSACHbLIX COEAVHEHUA W
3HaYeHUsa Ko duuneHTa 8, BbIHMCASEMOro Mo opmyJie

6= B (bfihef) (ttw)3, (84)
roe B - koadhdbnymneHT, NpMHUMaemMbin No Tabnnue 13;

bf, tF-luMpnHa n ToLWMHA CXKaToro nosica 6ankm,CooTBETCTBEHHO.



Tabnuuyal2

3HaveHue € Npn 6, paBHOM
<0,8{1,0 |2,0 (4,0 |6,0 |10,0(=30,0
CBapHble 30,0(31,5|33,3|34,6(34,8|35,1(35,5
OPUKLMNOHHbIE 35,2

MosAcHble coeamnHeHns 6anok

Tabnmnuyal3

bankn YcnoBus paboTbl CKaToOro nosica B
. KpaHoBble penbChl He NpuBapeHh-bl 2,0
KpaHoBbIX NMyTen

KpaHoBble pesibCbl NpUBapPEHbI 0

Mpn HenpepbIBHOM ONMUPaHUN MANT 0
Mpoune & Pep &

B npo4unx cnyvyaax 0,8
Mpu™MedyaHWWe-Ona oTcekoB 6asioK KpaHOBbLIX MyTen, rae cocpenoToveHHas
Harpys3ka rnpuioXXeHa K pacTaHYTOMY MOACY, MNPU BbIYUCIEHUN KOdIPpPUUMeHTa
cneanyetT npuHumaTtb B = 0,8.

8.5.5 lpn BbINUCNEHUN 3HAYEHWUW O/ NO DopMyne (82) npu o,-= 0 cnenyet
NpUHUMaTb: ¢1- NO Tabauue 14 B 3aBUCUMOCTU OT OTHOLWEHUSA & /hafrN 3HaYeHna p=
1,04 /o | her (30eCb 3HadeHue /of CefyeT onpenenaTb corjacHo TpeboBaHUAM
8.2.2);

Co- no Tabnuue 15 B 3aBUCMMOCTUM OT OTHOWeEHUA a/hgs N 3HaveHua O,

BbldyMcnaemoro no c¢opmyne (84); ona 6anok cC QPUKLNOHHBIMUA MOSACHBLIMU
coegnHeHunamn crnegyet npuHuMaTb 6 = 10.

Mpn o, # 0 nposepky CcTeHKM no dopmysne (80) cnenyeT BbINOJIHATL B
3aBUCUMOCTW OT 3HaYeHua a/ hyy.

a) Npwn oTHoweHun a / hor <0,8 3Ha4YeHne O, criefyeT onpenenaTb no gpopmyne (81)
Cc y4éTtom 8.5.4.

Ecnun cocpenoTtoyvyeHHas Harpy3ska NpuioXXeHa K pacTaHyToMy noscy (pucyHok 8,6),
TO Npu TpoBepKe CTEHKU C YYETOM TOJIbKO Oy M T NpU  onpeneneHnu

Koa(hpuumeHta &6 no dopmyne (84) 3a bf wn tf cnegyeT NpUHUMATb LUNPUHY WU
TOJILWNHY PaCTAHYTOro N0ACacooTBETCTBEHHO.

Tabnnuyalsd

g Inavenus o) npu a ffie (a) /by ), paBnosm

0,50 0,60 0,67 0,80 1,0 1,2 1.4 1.6 1.8 =20
0.10 56,7 46,6 41,8 349 28.5 24,5 21,7 19,5 177 16.2
0,15 389 3.3 279 230 18,6 16,2 146 13,6 12,7 12,0
0.20 EERY) 26,7 23,5 192 154 133 12,1 11,3 10,7 10,2
0,25 0.6 249 20,3 16,2 129 11,1 10,0 9.4 9.0 87
0,30 180 216 18,5 145 11,3 a6 8.7 %1 7.8 1.6
0,35 280 206 174 134 10,2 8.6 1.7 7.2 6.9 6.7
0,40 274 20,0 16,8 12,7 9.5 7.9 7.0 6,6 6,3 6,1

Tabnunuyalb



. Inavenna koadupuumenta cx np a f fo(an /g ), paBHoM

0,50 0,60 0,67 080 1,00 1,20 1.40 = .60

<1 1,56 1,56 1,56 1.56 1.56 1.56 1.56 1,56
2 1,64 1,64 1,64 1,67 1.76 1,82 1,84 1.85

4 1,66 1.67 1.69 1,73 1,88 2,01 2,09 2,12
i) 1.67 1,68 1.70 1,77 1,92 208 219 2,26
10 1,68 1,69 1.71 1,78 1.96 2,14 228 238
=30 1,68 1,70 1,72 1,80 1,90 2,20 2,38 2,52

6) npun oTHoweHun a / he> 0,8 nposepky no dopmyne (80) cnenyeT BbINOJHATL
ABaXKObl:MPU 3HAYEHUU O,, BblYMC/IEHHOM o dopmyne (81) c yyétom 8.5.4, n npu
TAaKOM 3HAYE€HUWN Ty o NO popMyne (82), Koraa npu onpeneneHnn KoshpuumneHTos
C1V C; BMeCTO pa3Mepa a NnpuHAT a; = 0,5a npun 0,8< a / hor <1,33 nnu a7 = 0,67 hf
npuna /he>1,33; Npu 3HAYEHUAX O N Ojpccp BBIMUCIEHHBLIX MPU (PaKTUYECKOM
3HavYeHnn a/hqr(ecnu a/hof/>2, B pacHéTe cnenyet NpuHuUMaTh @ / o= 2); Npn 3TOM
KO3 ULNEHT C-B popmysie (81) cnenyeT onpenensaTb no Tabavue 16.

Tabnnuyal6

3Ha4veHune conpu a/ hggnvinu a/ (2h,), paBHOM

=<0,8 09 (10 11,2 |14 [1,6 (1,8 |=2,0
Mo Tabnunuel2(37,0|39,2(45,2|52,8|62,0(72,6|84,7

3Ha4YeHne TCr BO BCEX Cayyvasax cnepyeT BbIMUCNATb MO (haKTUYEeCKMM pa3Mepam
oTCeKa. 8.5.6 YcTON4YMBOCTb CTEHOKOANMOK1-roKnaaccaaCcMMMETPUYHOro
ABYTABPOBOro cevyeHusa c 6osiee pasBUTbIM CKATbIM MOSACOM, YKPENJEHHbIX TOJIbKO
rnonepeyvyHbiMn p€bpamm XECTKOCTK, ceayeT cYnTaTb obecnevyeHHOW, ecnn ycoBume
(80) BbINOJSIHEHO C YHETOM C/ieayoLWmMx N3MEeHEeHUN:

MPW BbIYUCSIEHNN 3HavYeHUn ocr no cdopmynam (81l) nm (84) BmecTo 3HaveHusa hef
NPUHATA YOBOEHHAs BbICOTA CXKATOW 30HbI CTEHKN 2 A¢;

npwu a /hef> 0,8 n oloc #0 BbINOSIHEHbI OBe MNPOBepku, npuBeneHHole B 8.5.5, B
KOTOPbIX MpW onpeneneHnun c. no tabnmue 16 n o, no dopmyne (81l) BmecTo

3Ha4YeHns hef npnHATa yABOEHHAsA BbICOTA CXAaTOW 30Hbl CTEHKM 2AhC .

3HaYeHNA T U Ojc o CeayeT onpefensatb No PakTUYeCKUM pasMepam oTCeka
CTEHKMW.

8.5.7 YcTonm4mBoCTb CTEHOK Banok 1-ro kaacca aCMMMETPUYHOro ABYTaBpPOBOro
ceyeHus ¢ 6onee pa3BUTbIM PACTAHYTbIM NOACOM, YKPENJIEHHbIX TOJIbKO
rnonepevyHbIMn pébpamMm XXECTKOCTU, NPV OAHOBPEMEHHOM OENCTBUN HAaNPS)XXEeHWUN o
N T N OTCYTCTBUM HaNPSXKEHUN O, ClefyeT cHnTaTb obecnevyeHHon, ecnn

BbINMOJIHEHO yC/10BUNeE

050, {2_H+ r—a:_m:Jg 1,

2 (85)

roe o= (07 -03)/07; B=(o,/0l) (T /T Or- MO hopmysie (81).

34ecCb 01 1 0y OKUMalOLLLEE U pacTArMBatoLLee HanpsXKeHUs Y PaCcHE€THbIX FpaHuL

CTEeHKWN, NPUHMMaeMble COOTBETCTBEHHO CO 3HAaKOM «IJIKOC» U «MUHYC» U
onpegensemMsie no oopmyne (78);



T N T, - KacaTeslbHble Hanps>XeHuns, ornpepensemsie no opmysam (79) n (83)
COOTBETCTBEHHO;

Ccr -KO3(hpUumeHT, onpeaensemsint no Tabnvuye 17 B 3aBUCMMOCTHN OT Q.

Tabnunuyal?

a (1,0 1,2 (1,4 (1,6 |1,8 |2,0
€cn10,2(12,7|15,5|20,0|25,0(30,0

8.5.8 YcTtonmuymesocTb CTEHOK Banok 2-ro n 3-ro KjaccoB M3 OAHOPOAHON CTannm u
BucTanbHbIX MPU OTCYTCTBUN MECTHOrO Hanps»XeHusa(o,,.=0) n c cobnogeHvem

TpebosaHunm 7.3.1, 8.2.3 n 8.2.8 cnepyeT cyntaTbh obecne4yeHHON NPU BbINOJIHEHUN
YyCJ1I0BUI:

a) ansa 6anokK ABOAKOCMMMETPUYHOIr o ABYTaBPOBOIro n Kopob4aToro ce4yeHunmn
M| [Ryf ychePtw(r af + a)] <1, (86)
roe o- KoadpuumneHT, onpenensaemMolin no Tabanue 18 (npu t= Q/Aw n Ay, no 8.5.1);

Tabnnmuyals8

3Ha4yeHunsa o Npu A, paBHOM

2,2 |25 (3,0 3,5 |40 |45 |50 |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 10,167/0,166|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
09 |0,119/0,118{0,114(0,105|0,092|0,074/0,052(0,032

T /Rsy

r - crnepnyet onpenensatb no 8.4.5;

6) nna 6anNoOK aCMMMETPUYHOro ABYTaBPOBOro ceyeHnsa ¢ bonee pa3BUTbIM CKaTbIM
NOACOM, YKPEnJEHHbIX TOJIbKO nonepe4yHbiMn p€bpamu,

M/{[G1Aphi +02Ap(h — h)+4 hituaRy+ hutu(he—2h) JRoy — 372 21 <1, (87)
(87)

roe ogl, 02 - Hanps>XeHus B CXKAaTOM U pacTAHYTOM MNOSiICaxX COOTBETCTBEHHO, ecnu
ol= Ryf nnn o2= Ryf, To cnenyeT NpUHMUMaATb COOTBETCTBEHHO 01 = Ryf nnn 02 =
Ryf.

B BbipakeHUn (87) BbICOTY CXATOM 30HbI CTEHKW hl cnepyeT onpenenaTbs Mo
dopmyne

hl =Aw /(2 tw) +(AR2 2 - Af1 1) /(2 tw 2 — 3 2).(88) 3HauyeHus M n Q cnenyet
BblHNCNATbL B OOHOM Ce4HeHNn 6anku.

8.5.9 CteHkmn 6anok cnenyeT yKpenaaTb nonepedHbiMmn pEbpaMm XECTKOCTN:



B Bbankax 1-ro kKnacca, ecnm 3HayeHue yCJ'IOBHOI7I rMOKOCTUN CTEHKMN Aw npeBbillaeT

3,2 - Npn OTCYTCTBMU MOABMXXHOWN HArpy3km Ha nosice 6ankm nam 2,2 npu Hanm4um
TaKON Harpysku;

B 6anKax 2-ro n 3-ro Ksaccos npu aobbix 3HAYEHUAX YCIIOBHON TMOKOCTN CTEHKN Ha
ydyacTKax AOAuHbl BGanku, raoe yyYmTbiBalOTCA NJaacTu4eckme pedopmaunn, a Ha
OCTasIbHbIX y4acTKaX Kak B 6basnkax 1-ro knacca.

PaccTtosHue Mexnay nonepevyHbiMn pébpamMum He AO/HKHO MpeBbiwaTb 2Aef npu A,
=3,2 n 2,5hefnpu A\, < 3,2.

Ona 6anok 1-ro kKnacca yBenmymBaTb 3TU PacCTOAHMA OO0 3HaveHua 3hef cnepyet
npun YCA0BUN, YTO YCTOWYMBOCTb Oankm un cTeHKn obecnevyeHa BbINOJIHEHNEM

TpeboBaHUN nepevucneHna a) wmam 6)8.4.4, ecnn Ay, He rMpeBbilLaET 3Ha4YeHUN,
onpegensemMsix no popmyne (71).

MNMonepeyHble pébpa »XXECTKOCTM crenyeT YCTaHaBAMBaTb B MeCTax MPUIOXKeEHUSN
HEeMNOABUXXHbIX COCPEAOTOYEHHbIX HAarpy30K 1 Ha ornopax 6asnok.

OTcyTCcTBME NMonepeYHbiX pébep XECTKOCTU A0/IKHO ObiITb 060CHOBAHO pac4eToM Mo
8.2.2.

B cTeHKke, yKpensieHHON TOJIbKO nonepeyHbiMn pébpamu, WNPUHA UX BbICTyMatowen
YacTun br ooskHa 6biTb He MeHee (hw/ 30 + 25) MM -gna napHoro pebpa, He MeHee
(hw/ 24 + 40) MM -aNna oQHOCTOPOHHEro pebpa; TonwmnHa pebpa &r oosKHa bbiTb He

MmeHee 2 P ERy/E.

Mpn yKpenneHnn CTEHKN OAHOCTOPOHHUMUK MonepeyHbIMKU pebpaMun XeCTKOCTU un3
OOWNHOYHbIX YrOJIKOB, NMPUBApPUBAEMbIX K CTEHKEe MepoM, MOMEHT WHEepPLMU TaKoro
pebpa, BbIYNCAAEMbIAN OTHOCUTENILHO OCK, COBMajakowen c bamxanwen K pebpy
rpaHbiO CTEHKW, OO/KEH ObiTb HE MeHbLUE, YeM As napHoro pebpa.

8.5.10 NMonepe4yHoe pebpo XECTKOCTU, PaCrnosIOXKEHHOE B MeCTe NPUIo>KEHNSA

COCPenoTOYEHHOM HArpyskn K BEpPXHEMY Moscy, cfiegyeT NpoBepsiTb PacyéTOM Ha
YCTOMYMBOCTb: [OBYCTOPOHHee pebpo KakK UeHTpasibHO CXaTyl CTOWKY, a
OLHOCTOPOHHEE KaK CTOWNKY, CKaTYl C 3KCLUEHTPUCUTETOM, PaBHbIM PACCTOAHMUIO OT
CPEeOVHHOWM MJOCKOCTM CTEHKU A0 LeHTpa TAXKECTU PacyETHOro CeYeHUst CTOMKW.
Mpn 3TOM B pPacy€THOE ceyvyeHue CTOMKM HeobxoAuMMmo BKJOYaATb cevyeHue pebpa

. o tw | EfR o
XKECTKOCTWU U MOoJIOCbl CTEeHKU wupuHon 0,65 /Ry C Ka)XaoWn CTopoHbl pebpa, a
PacCYETHYI OJINHY CTOWMKK cnepyeT NPUHMMaTb PaBHOW pacHYeTHOW BbICOTE CTEHKWU
hef .

8.5.11 CteHkm 6anok 1-ro knacca, y KOTOpPbIX MNpu OENCTBUM HOPMaJbHbIX
Hanps>XeHun o oT nsrnba ycTtom4mBoCcTb He obecrneyeHa, a TakXXe Npu 3HaYeHusax

YCJIOBHOW TMBKOCTU CTEHKMU Ay > 55/R, [ai (roe o- HanpsiXeHMe B CXXATOM Mosice
6ankun), cnenyeTt yKpennasTb NMPoAosibHbIM pebpoM »XECTKOCTU, yCTaHaBIMBAEMbIM
LOMOJIHNTENIbHO K rnonepeyHbiM pébpam.

8.5.12 B cTeHKe 06ankm CUMMETPUYHOro [ABYTAaBPOBOro ce4vyeHuss 1-ro Kracca,
YKpPEenJEHHON, KpoMe rnonepeyHbix pebep, oaHOWM Mapon npoAosibHbIX pebep
XXECTKOCTWU, PacrosiOXXEHHON Ha pPacCTosasHUM Al OT rpaHuubl CXKATOro OTCeKa



(pycyHoK 9), obe MNacTUHKK, Ha KOTOpble 3TO pebpo pa3gensieT oTCek, cinenyeT
PACCYNTLIBATbL MOPO3Hb:

R
a) e 3 Gy, T

[T

da

a) - 6anka co cxaTblM BEPXHUM NOsICOM; 6) - 6anka C pacTAHYTbIM BEPXHUM NOSCOM

Pucynok 9 - Cxema 6anku, ykpensieHHou nonepeyHbiMu (3) n NnpoaosibHbLIMMU
(4) pebpamm xecTKoCcTH

a) NNAaCTUHKY 1, pacrnosIoXKEHHY0 MeXAy CXaTbIM MOSACOM M MPOAOJIbHbIM pebpom,
no oopmysie

| 2
- Ld O, + cﬂ'ru'"|l ql.l!r.',r.i‘,' + {ﬂl E‘f.|}_J 5 ]-1
¥
(89)
3[€Cb 3HAYeHUA O, Oy T ClIelyeT onpefenaTbh cornacHo TpebosaHuam 8.5.2, a

npn Gjpc = 0

4,76 R,
Ter ) = T o ==

U= /h, B (g
roe

Ay = (/1) JRJE;

Mpwn 0o Z0 M ul = a/ hl=< 2 (npn ul >2 cnenyeT NpuHMMaTh Nl = 2)

L19 Ry
|—h /h, %4°

Ter,l =

(91)

RJ"
Dloc,er = w124 + (]A?ﬁ;n}i—z

ik

(92)

roe



p=(u+ 1/ Pl o= (a/ W Ry /E;
(93)

T - KPUTUYECKOE HampsiXKeHWe, KoTopoe cieayeT onpenensTb no ¢opmyse (83)
C NOACTAaHOBKOW B HEé pa3MepoB NpoBepsaeMoin MAacTUHKW;

0) NnacTUHKY 2, pacrnosIoXEeHHY Mexay MNpoaoJibHbIM pebpoM M pacTAHYTbIM
rnoscom, - no popmyne

-

| (e(1=-20/h,) &, |
_J[ 1 _r+ Jnu,_:|+{'r_}£11
.-V,_- 'T;r,l dh:lr.nr..l rnr.l

(94)

Oe o n T- Hanps>XeHus, onpepensaemMoie no 8.5.2;

543
(05=h, /h,)

Ter2 =

M

(95)

Mpn *»= R/ VRY/E: (gg) Ojoc2 - HaMps>KeHue, B 3aBUCMMOCTU OT TOrO, K KakoMmy
nosicy

NPUIOXKEHa Harpyska: K coxkaToMy (CM. pUCyHOK 9,a) npuHuMaeTcs paBHbIM 0,4 0,
(3mecb 0/,

cnenyeT onpenensTb COrnacHo8.5.2); K pacTaHyToMy (CM.pucyHok 9,6) - aloc,2 =
oloc; aloc,cr,2 -Hanps>eHune, onpepensemoe no gopmyne (82), roe cl v c2 cnenyet
onpenenaTb COOTBETCTBEHHO No Tabaunue 14 npu p= 0,4 n no Tabnuue 15 npn 6= 1,
3aMeHsq 3HaYeHue hef 3HadeHuem (hef - hl);

TChL2 - HanpshkeHue, onpepensiemoe no ¢gopmyse (83) ¢ NnoacTaHOBKOM B Heé
pa3MepoB NPoBEPAEMON NNACTUHKMN.

8.5.13 MNpomMexyToyHble pebpa, pacrnonoXeHHble Ha NNAacTUHKe 1 Mexay CXaTbiM
nosicoM M nNpoaosibHbIM pebpom, cnegyet [OBOAUTb A0 MpoAosibHoro pebpa
(pucyHok 10).

B 3ToM cny4dae pacyeT naacTuHKK 1 cnepnyeT BbINOAHATL no oopmynam (89) - (93), B
KOTOPbIX BeJINYNHY & crefyeT 3aMeHATb BenuduHow al, rpe al - paccTosHue
MeXAy OCAMU COCeAHUX TMPOMEXYTO4YHbIXpébep (cMm. pucyHok 10). Pacyér
NAACTUHKW 2 CrieayeT BbINOHATL nonepeyuncneHno6)8.5.12.

F | L L T
1 L e
. - - 3, e
i ; e ﬂ : " | E— = 4
4 7§} 1 it l i 'i ..:I: :
, 5 3 ] =
3 Z 3
ﬁ_. L
=
[
= G0 = 04G,_,T

Pucynok 10 - Cxema 6anku, ykpensieHHOM nonepe4yHbiMm (3), NpoAoNbHbIMMU



(4) n npoMmeXxXyTo4yHbIMU (5) pebpamMm XXxecTKoCTH

8.5.14 lNpoBepKy YyCTOMYUBOCTU CTEHOK 6anok acMMMeTpUYHOro cevyeHus (c bonee
Pa3BUTbIM CXAaTbIM MOACOM), YKPernaé€HHbIX rornepeYyHbiMn pébpamm v napHbIM
NPoAoJiIbHbIM pebpoM, pacnosiIoXKEeHHbIM B CKaTOM 30He, csiefyeT BbINOJHATb MO
dopmynam (89) n (90); npn aTtom B hopmynax (90), (91) n (94) cnepyeT 3aMeHUTH

oTHoweHns hl [ hef Ha o by , aB dopmyne (95) (0,5- hl/ hef) cnepyeT

3aMeHnTb Ha [0l/(cl - 0©2) - hl / hefl, roe 02 - KpaeBoe pacTaArmeawLllee
Hanps>XeHue (Co 3HakKoM "MUHYC") y paCH4ETHOW rpaHuLbl OTCEKaA.

8.5.15 lMpun ykpenneHunm CTEHKW nonepeyvHbiMn pébpamm M NapHbIM MPOLOJIbHbLIM
pebpoM XXECTKOCTN MeCTa PacrosIOXKEHNA U MOMEHTbI MHEPLUN CEYEHUIN STUX pébep
DOJIKHbI yaoBneTBopATb TpeboBaHmam 8.5.9 n popmynam Tabnnuybl 19.

Tabnwnmuyal9

MomenT uuepumnpedpa
L PO AIEHOID ()
"’rf NONEPEEHAND i npeaeL e
i) Tpeycane MHHHMATEHE MAKCHMATBHOE
_ 3
0,20 (2,5-0,5 al hop) @t | hy 1,5het, Thert?
2 - 3 3 - k.
0,25 23 het, |(L5—04a/hy)at, | hey 1,5hgt 8.5hs t,
3 _ —_
0,30 1Shot’
Mpumewanne — [lpn sempcnennn fmpomexyTounse dnasenns hi /gy COayeTr OnpeienaTs THHERRON
HETEPIOIRLHEE.

Mpu pacnosoXXeHunm npoAO0SIbHOIO W nonepeyHbiXx pébep »XeCcTKOCTU C OAHON
CTOPOHbI CTEHKW MOMEHTbI MHEPLUN CEYEHUN KaKOoro n3 HUX cnepyeT BblYUCNATb
OTHOCUTENIbHO 0CK, coBNaatouwen c bnmxanwen K pebpy rpaHblo CTEHKMU.

8.5.16 Mpwn 3HaYeHunax yCJIOBHOM rMOKOCTUCTEHKM A6\ Ry [ Bbanku
CUMMETPUYHOIr0 ABYTABPOBOIr0 CeYeHUs MPOeKTUPYIT Kak bankum 2-ro knacca ¢
rMbKMMn  (HeyCToMYMBbIMM) CTEHKaMM COrjacHoO npasBuaaM MPOEKTUPOBaHMUSA
CTaJIbHbIX KOHCTPYKLUW.

8.5.17 Y4yacTok cTeHkMn 6ankmHagonopomcneayeTpacCHmMTbiBaTb Ha YCTOMYUBOCTb
NPULEHTPAJIbHOM CXaTUW U3 NJOCKOCTU BanNKnM KaKCTOMKY, HAarpy>XeHHY OMNOpHOWN
peakuuen.

Mpn ykpenneHun cTeHKn 6anku onopHbiMM pebpamMm »XKeCTKOCTU C LLUPUHON
BbiCTynatowen 4actn br (br He meHee 0,561/ , 3pecb bfi - WUMPUHA HUXKHEro nosca
bankn) B pac4éTHOE ceyeHue 3TON CTOMKWU criefyeT BKJYaTb CeYeHMe OMnOopHbIX

pebep 1 NoNOChl CTEHKN LULNPUHON He Bonee 0.650,E/R, C Ka>X[0N CTOPOHbI pebpa.

/R, JE,

N b
TonuwmHa onopHoro pebpa XECTKOCTU tr Ao/IKHa BbITb HE MeHee 3 rone br -

LWLNPNHa BbICTyI'IaIOLLI,eVI HacCTn.

Pac4éTHyl0 O/IMHY CTOWMKW criegyeT NpUHMUMaTb PaBHOM PacHYeTHON BbICOTE CTEHKWU
bankn hef.

HuxHne Topubl OMOPHbLIX pébep (pUcyHOK1l) Ao/KHbI ObITb OCTpOraHbl nMbo



NJOTHO MPUrHaHblI U MPUBaApPEHbl K HUWXHeMY noscy banku. Hanps>keHus B 3TUX
ceYyeHnax npu OenCTBMU OMNOPHOW peakuunm He LOJIXKHbl MNpeBbilaTb pPacyeTHOro
COMPOTMBNEHUSA CTann: B NepBOM ciy4dae (CM. pUCYHOK 11,a) - cmaTuo Rp npu a
<1,5 twn cxaTuio Ry npu a>1,5t Bo BTOPOM cisiydae (CM. pucyHok 11,6) cmaTtuio Rp.

a) 0)

—
=
—

a) - B TOpue C NpUMeHEeHNEM CTPOXXKK; 6) - yaaneHHoro ot Topua
® MJIOTHOW MPUTrOHKOW UJIN MPUBAPKON K HUXXHEMY MNOSACY
PucyHok 11 - CxeMa ONnOpPHOro pedpa XXecTkocTu

CBapHble WBbI, NpUKpenasioLwme onopHoe pebpo K HWXHeMy nosacy banku, cnepyet
pacCcyMTbiBaTb Ha BO34ENCTBME OMOPHOWN peakLuunn.

Mpn OTCYTCTBUWU OMOPHLIX pebep >ecTKoCcTu (B MpokKaTHbIX Gankax) pacyeTHoe
ceyeHne CTOWKW - MoJIoCa CTEHKM LWUPUHON, paBHas OJIMHE y4YacTKa OnMupaHus
6ankwu.

8.5.18 YcTON4mMBOCTb C)KaTbIX MOSACOB CeayeT cynTaTb obecnedyeHHONW, ecnn

r _ y - I
ycnoBHasa rmbkocTb CBeCa Mosca Ap = er IR IE ynn nosicHoro ancta ™t =

(br/te N BY/E Ganok 1-ro knacca, a Takxe BUCTabHBIX 2-T0 KJlacca NpW BbIMOJIHEHUN

TpebosaHnnm 7.3.7,8.2.1 n 8.2.8 H e npeBbIlWlaeT npenesbHbIX 3HaYeHUN Auf (Aug.1):

onpepensaeMbix no popmysiam:

Ans ceeca nosku (bes okanmneHmns n otrnba) ABYyTaBpPOBOro ce4yeHus
Lup = 05JRyfToc 5 (g7)
AN MosICHOro JINCTa Kopob4yaToro cevyeHus

Aups = 15\Ryfoc . (9g)

34€eCb OC - HaMps>KeHne B CKaTOM rosce, onpeaenseMoe rno opmyJsiam:
4N OAHOPOAHOI0 CevyeHuns

oc = M| (Wxnc yc ) wnn oc = Mx /| (Wxnc yc) + My | (Wyn yc);

ONs BUCTaNIbHOMO CeYeHuUs

lTr_-le?_l.'u.f -\||3[1_4ﬂ] Un

= Ry ! 31 =4a") + M, [ (Wape),



roe o' - 3HadeHuns o n3 Tabnamubl 18 npu t= 0; ecnn >Ryt 19 cnepyeT NMpUHUMaTb
oc= Ryf.

8.5.19 YcToM4mMBOCTbL CXaTbIX MOSACOB crefyeT cyYMTaTb obecnevyeHHOW, ecnu
yCnioBHas rmMbKoCTb CBeCa CXKAToro rnosca Wam NosACHoOro nucta 6anok 2-ro u 3-ro
KJTaCCOB M3 OQHOPOOHOW CTasn Npu BbiNoJIHEHUN TpebosaHun 7.3.7, 8.2.3 n 8.5.8 He

npeBblwaeT npeaenbHbix 3HaveHnn wrllurt) | onpepensembix npu 22 <uw<55 o
dopmMmynam:

Ans ceeca nosku (bes okanmneHmns n otrndba) ABYTaBpPOBOro ce4yeHus

Aup =0,17 40,064, (99)

Ona nodacHoOro JancCTa KOpO6‘-IaTOFO cevyeHund

Aypy =0.675+0,154,,,,. (100)

ﬂpVI A< 2. 2unmd,,, =55 cnenyeTt NPUHUMATb Ayw™ 2,2unud,,,= 5,5,

8.5.20 B cnyvyae okammnenumsa uam otruba nonkm (CTeHKU) cevyeHus (pUCyHok 5),

pa3mepom aef= 0,3 bef v TonwmHon t> 24~ Byr/Es 3pagenns Ay, onpenensiembie no
dopmynam (97) n (99), ponyckaeTcsa ysenmymeaTb B 1,5 pa3sa.

8.6 PacyeT onopHbIX NANT

8.6.1 Mnowanb CTaNbHOW OMOPHOW MAWUTbI AOJIKHA YOOB/ETBOPATb TpeboBaHMAM
pacyéTa Ha NPOYHOCTb PyHOAAMEHTa.

MNepenada pacyeTHOro YCUANA Ha OMOPHYI0 MJINTY MOXET OCYLLUeCTBASTbCS yepes
(bpe3epoBaHHbIA TOpeL, WK Yyepe3 CBapHble LWBbl KOHCTPYKLMW, ONMpatoLLenca Ha
NANTY.

8.6.2 ToAWwMHY OMNOPHOW NAUTbLI CcrnepyeT onpeaensaTb pacyeToM Ha u3rmb
naacTUHKKY No popmyne

!:\n' 6Mmuxr‘{R}r]’rc- (101)

roe Mmax- Hanbonbwunn mn3 mirmbarowmx MOMeHTOB M, [EeNCTBYIOLWMUX Ha MoJsioce
eOVNHNYHOW WUNPUHBbI  Pa3HbIX Y4YaCTKOB OMOPHOM TMJINTbl W  onpenenseMbix
rnogopmysam:

O0nAa KOHCOJIbHOIo y4acCTKa MNnJinTbl
M1 = 0,5q9c%; (102)

Ona y4aCTKa MNJinTbl, onNepToro Ha 4eTblipe CTOPOHbI B HalpaBJIieHUN KOpOTKOI7I n
OJNIMHHOW CTOpPOH COOTBETCTBEHHO

Ma = 19a%; Ms = 2qa*; (103)

151 y4acTKa NAUTbl, ONEepTOoro No Tpem CTopoHam



M3 = 3q(d1)?2, (104)

ANA yyYacTKa NJUTbl, OMepToro Ha ABe CTOPOHbI, cxogdwmeca nopn yrjiaom, no
dopmyne (104), npuHMasa npuv 3ToM dI1 - gnaroHasb NPAMOYroJsibHUKa, a pasmep al
B Tabnunue E.2- paccTosiHMeOT BepLUMHbI Yrfia 40 AnaroHanu.

340eCb C - BblJIET KOHCOJIbHOI O Y4aCTKa MNJinThbl,;

al , a2 , a3 - KO3 (pUUMEHTbI, 3aBUCALLME OT YCJIOBUA OMNUPAHUA U OTHOLUEHUSA
pa3MepoB CTOPOH Yy4acTKa MNAWUTbl W MPUHUMaEeMble cornacHo Tabnuue E.2
(NnpunoxxeHwne E);

g - PeaKTUBHbIN OTnop ¢yHAaMeHTa MoA pacCcMaTPUBAEMbIM YYaCTKOM MJINTbI Ha
eVHMLY NJoWaaun NanThl.

9. PacyeT 3/1eMeHTOB CTaJIbHbIX KOHCTPYKLWW Npwn
O0ENCTBUMN NMPOAO0JIbHOW CUNbl C U3rnbom

9.1 PacyéT Ha NPOYHOCTb 3JIEMEHTOB CMJIOWHOINO Ce4YeHus

9.1.1 PacyéT Ha nMpPOYHOCTb BHELUEHTPEHHO CXaTbiX (CKaTo-nsrnbaembix) u
BHELUEHTPEeHHO pacTAHYTbIX (pacTsaHyTo-n3rnbaembix) >3/1IeMEHTOB W3 CTaaun C

HOPMaTUBHbIM conpotmsneHnem Ryn =440 H/MM2,  He noaBepratoLlmxcsa

HernocpenCcTBEHHOMY BO34EeNCTBUIO AVMHAaMNYECKUX HArpys3okK, NMpu HanpsxeHnsax t<
0,5Rsn 0=N/An>0,1Ry cnenyeT BbINOJIHATbL NO hopMyse

mn
N M M B
( ) - . + = + <1,
ARH}'}’C CxWanmin Ry'.l"'L‘ Cy Wyn.m:' nR}' ¥e Wmn.m:’nR}' ¥e
(105)

Foe N, Mxwn My, B-abConoTHbIE 3HAYEeHUSA COOTBETCTBEHHO NPOAOJ/IbHOW CUJIbI,
n3rnbatowmx MoMeHToB 1 bBuMoMeHTa npu Hanbonee HebnaronpuUATHOM KX
coyeTaHuu,

n, cx,cy- KoapdnumeHTbl, NpuHMMaeMsble cornacHo Tabnuue E.1 (npunoxxeHune E).
Ecnn o= N/An <0,1Ry, dopmyny (105) cnenyeT NnpuMeHATb NPU BbINOJIHEHUN
TpeboBaHun 8.5.8 ntabnuubl E.1 (Nnpuno>xeHue E).

Pacy4éT Ha NPOYHOCTb 3/IEMEHTOB B C/ly4YasXx, HE MPeayCMOTPEHHbIX PAac4éTOM Mo
dopmyne (105),cnenyeT BbINOMHATL MO hopMmyie

(N/An £ Mx yl Ixnx= My x| lyn = Bw/Ilwn) | ( Ry yc) =1, (106)
roex, y - paCcCTOSIHUSA OT r1aBHbIX OCEN A0 PAaCCMAaTPUBAEMON TOYKM CEYEHMSA.

9.1.2 Pac4€T Ha NPOYHOCTb BHELEHTPEHHOCKaTbIX (CXKaTo-n3rnbaemMbix) 371€eMEeHTOB
no popmyne (105) BbINONAHATL He TpebyeTcs Npu 3Ha4YEeHUN NPUBEOEHHOIO
OTHOCUTENBHOro 3KcueHTpucuTeTa mef <20 (9.2.2), otcyTcTBUK ocnabneHuns
ceyeHus N 0ANHAKOBbLIX 3HAaYeHUAX U3rnbatowmx MOMEHTOB, MPUHUMAEMbIX B
pacyéTax Ha NPOYHOCTb N YCTONYMNBOCTb.

9.1.3 BHeueHTpeHHoCXKaTble (CXKaTo-usrmbaemble) 3/eMeHTbl M3  CTainm C



HOPMaTUBHbLIM COMpPOTUBAEHUEM Ryn> 440 H/MMZ, C HECUMMETPUYHBIMWU CEYEHNSMM
OTHOCUTEJIbHO OCU, NEepneHANKYNSPHON K MJOCKOCTU n3rmba (Hanpumep, cevyeHuns
Tnnos 10, 11 no Tabnuue [.2), cnenyetT NpoBepATb Ha MPOYHOCTb PACTSAHYTOro
BOJIOKHA Ce4YeHns B NJIOCKOCTU OeNCTBUA MOMeHTa no opmyie

N M

An EWL""

Yu
Buye

<1,

(107)

roe Wtn - MOMEHT COMPOTUBAEHUS CEYEeHUsl, BbIYUCJIEHHbIA [N PaCTAHYTOro
BOJIOKHa;

6- Koa(hhuumeHT, onpenensembln No hopmyne

o=1-0,1 Ni~/{AR). (108)

9.2 Pac4€T Ha yCTOMYMBOCTb 3JIEMEHTOB CMJIOLLUHOIr0 CeY4eHuns

9.2.1 PacyéT Ha YCTOMYMBOCTb BHELEHTPEHHOCXKATbIX (C>XaTo-n3rnbaembix)
3/IEMEHTOB NpU AENCTBUN MOMEHTaA B OAHOW W3 rflaBHbIX MJIOCKOCTEN cneayeT
BbIMOJIHATb KaK B 3TOW MNJIOCKOCTU (Nsiockasa hopMa notepm yCTONYMBOCTK), Tak U U3
3TON NJOCKOCTU (M3rnbHO-KpYyTUabHaa hopMa NoTepmn YCTONYNBOCTH).

9.2.2 PacyéT Ha YCTOMYMBOCTb BHELEHTPEHHOCXKATbIX (CXXaTo-n3rnbaembix)
3/IEMEHTOB MOCTOAHHOro Ce4yeHusa (KOJIOHH MHOro3TaXkHbIX 340aHUA - B rnpegenax
3Ta)ka) B MJIOCKOCTN OENCTBMUA MOMEHTa, coBnagalouwen C rniaoCKOCTbio CUMMETPUN,
cnieayeT BbINOJHATL Mo hopmysie

NI(C AR, Vo) < 1. (109)

B cdopmyne (109) KoahPULMEHT YCTONYMBOCTU NPU CKATUN C U3rnbom @, cnenyet

onpegendTtb no Tabnnue [MO.3 B 3aBUCUMOCTM OT yCJ'IOBHOI7I rMOKOCT A 1
npmeseaneHHoOro OTHOCUTEJIbHOI O SKCUEHTpUCNTETa My ONpeaendeMoro no

dopmyne
Mmegr=nm, (110)

roe n- kKoapdunumeHT BANAHMUA (POpPMblI CeYeHus, onpenensemMmbin no Tabnvue 1.2
(NpunoxxeHue N);

m = eA/Wc - OTHOCUTENbHbIN 3KCUEHTPUCUTET (30ecb e = M/N - 3KCUeHTpUCnTeT,
npuv  BblIMUCTIEHUU KOTOpOro 3HavyeHna M wN cnepyetT nNpuHUMaTb
cornacHoTpebosaHusaM 9.2.3;

W c- MOMEHT COMNpPOTUBIEHUS CEYEHUSA, BbIYUCNEHHbLIN ONs Haunbonee cCxxaToro
BOJIOKHA).

Mpn 3HavYeHuax mef> 20 pacdeT chepyeT BbINOMHATL KakK Ansa wusrunbaembix
3nemMeHTOoB (pa3nend).

9.2.3 Pac4éTHble 3Ha4veHusa npoponbHon cunbl N n unirmbawowero MomeHTa M B
3/IeMeHTe cneayeT NpUHUMaTb A1 OAHOr0 U TOro XKe COYeTaHWUA Harpysok us
pac4éTa cucTeMbl NO HeoedPOpPMUPOBAHHOWM CXeMe B NPennosioXeHUU Yrnpyrmx
nedopmMayunin ctann.



[Mpn 3TOM 3HavYeHUa M cnepyeT NPUHNUMATL PaBHbLIMUA:

o4 KOJIOHHblI NMOCTOAHHOIO ce4vYeHuns paMHOIZ CncTtemMbl - HaI/I6OJ'IbLLIeMy MOMEHTY B
npeanesiax aAJinHbl KOJIOHHbI,

ONA  CTYNeH4YaTOM KOMOHHblI - HaubosbleMy MOMEHTY Ha [AJIMHe Yy4acTKa
NOCTOSAHHOI O CEeYEHUS;

IS KOJIOHHbI C OHUM 3alUeMNEHHbIM, a APYrMM cBOBOAHBIM KOHLLIOM - MOMEHTY B
3ajesiKke, HO He MeHee MOMEHTa B CeYeHUN, OTCTOSLLEM Ha TPETb OJINHbI KOJIOHHbI
OT 3aesIKu;

ONa OKaTbIX MNOSACOB hepM U CTPYKTYPHbIX MAUT, BOCMPUHMMAIOLLMX BHEY3/I0BYHO
norepeyvyHylo Harpysky, - HaubosnbllemMy MOMEHTY B npefenax cpegHen TpeTwu
ONMHBbI  MaHenn nosca, onpegenseMoMy M3 pacyéTa nosica Kak ynpyrou
Hepa3pe3Hon bankuy;

ONs CKaAToro CTep)XHSA C LUAPHUPHOOMNEPTbIMM KOHLUAMW N CeYeHUeM, MMEIoLLNM
OOHY OCbCUMMMETpWUW, COBMagawLlWy C TMJOCKOCTbD wn3rnmba, - MOMEHTY,
onpenenseMomy no dgopmynam Tabnuubl 20 B 3aBUCUMOCTU OT OTHOCUTENbLHOIO
3KCueHTpucnteta mmax = MmaxA/ (NWc) n npuHnMmaeMomy paBHbIM He MeHee 0,5
Mmax.

Tabnwnuya?20

OrHocHTeN:EHEI Monsent M npH yenoBHON THOKOCTH CTEPHHA
IKCUEHTPHCHTET
T<4 >4
FHl ey
M= 3 M= My~ U,ISI{ My = M) M=M,
3 <= 20 M= M Hmmar— IN Miay — Ma) £ 17 M= Mt (#imar = 3 W My M) £ 17
CMiomaueniis, npuRRmsie & matae 20
Muas —  HAHGOMELOET W2rHDaEEHE MOMEHT B NPEIENEY UIHHE CTE[GEHE;
My — mapforsmni prnbasHi MOMEHT B IPEASILX CPEIHEH TPETH AMHHE CTERWCHA, MPHHAMACMEI PARHEIM HE
seree (1,5 M ;
M2 —  marpfammmil MoMeHT, npHEEMBeMEl paEEsEs M opn miweeS 3 0 A< 4. po ve smence 0.5 Mue.

Ona cKaTblX CTEpXHEN ABOAKOCUMMETPUYHOrO CrMJIOWHON0 CeYeHnsa C LapHUPHO-
ONépPTbIMU KOHLLAMUN, HA KOTOPbIX OENCTBYIOT U3rmnbatoLwme MOMEHTbI, 3Ha4YeHne mef,
HeobxooumMoe ONg onpeneneHnsa @e, cnegyeTt NMpuHMMaTb cornacHo Tabnunuye O.5
(Nnpunoxxenwne N).

9.2.4 PacyéT Ha YCTOMYMBOCTb BHELEHTPEHHOCXKATbIX (C>XaTo-n3rnbaembix)
CTEP>XHEN CMJIOLHOro MOCTOSSHHOIrO CeYeHusa, Kpome Kopob4yaToro, M3 MNJOCKOCTU
NencTBMa MOMeHTa npu usrnbe mx B MJAOCKOCTU Hambonblien XECTKOCTU (/x>1y),
CoBMaAatoLen C NIOCKOCTbIO CUMMETPUN, a TaKXKe LLIBENNIEPOB CNeayeT BbIMNONHATb
no popmyne

Nl (cp ARy V=1, (111)
roe ¢ - koaddbunyneHT, onpenensdemsin cornacHo TtpebosaHuam 9.2.5;

@y - KOIPMWLMEHT YCTOMYMBOCTU MNPWU LEHTPASIbHOM CKaTuu, onpenesnsembii
cornacHo TpeboBaHumam 7.1.3.

9.2.5 KoappuumeHT ¢ B hopmyne (111) cnenyet onpefenatb:Npu 3HA4YEHNAX mx <5
no oopmysie



c=B/(1 +am,) <1, (112)

roe o, B- kKoappuumneHTbl, onpeagensieMsie no Tabnnue 21;
npu 3HavyeHuax mx =10 no popmyne

c=1/(1+ mxg,op), (113)

roe ¢@p - KO3I(UUMEHT YCTOMYMBOCTW npu n3rube, onpenensieMbli COrjaacHo

TpeboBaHuam 8.4.1 un npunoxeHuto XX Kak gna b6ankm ¢ agBymsa u 6onee
3aKpenaeHnsaMm CXKaToro rnosca;

npun 3HavyeHnax 5 <mx< 10 no popmyne
c=c5(2-0,2mx) + cl0 (0,2 mx-1), (114)

roe cnepyet onpefenatb: ¢5 - no gopmyne (112) npn mx = 5; c10 - no popmyne
(113) npu mx = 10. 3pecb mx = (Mx/ N) (A/ Wc) - OTHOCUTENbHbIN 3KCLLEHTPUCUTET,
roe Mx cnepyeTnpuHuMaTb no 9.2.6.

Mpn rmbkocTm Ay> 3.14 KOI(YPMLUMEHT C HE A0JKEH NPEBbIWATbL 3HAYEHNN CMaX,
onpegnensemMbix rno npuioxxeHuw [l; B cnyyae, ecnm c>cmax, B popmynax (111) n
(117) BMecTO Cc cnepyeT NpuUHNUMaTb CMax.

Mpwn 3HAYEeHNSAX OTHOWEHNS LWNPUHbI CeYeHUs K ero BbicoTe MeHee 0,3
KO3(h(puumeHT cnenyeT NnpMHMMaThb, paBHbIM 0,3.

Tabnunuya?l

Tun Fumaenns koaduppmenTon
ceHe- Crema cedcHHR & mpH B npn
HHR H IKCHCHTPHCHTET mes | l <m< 5 jygj, 4 I}_} 314
Yo
T w
1 X— —-x
¥
¥
%
x
2
¥ 0.7 0,65 + 0,05 1
iy 'E}:‘jw‘
¥
U
x— J— X
3 _'_
¥
¥ Ly
i | ‘ . l o | 103 | 1= @35-005mn ] - (1- @, /@, N2h/h-1);
7 T F=1 npul/h<0.5
CAoaHawenia, npuwamsie & matiane 20
Dy w J2 — moMERTR HEEpUHH GOIRIICH 1 MeHBIICH HOI0K OTHOCHTEIRHD (CH CHMMETPHE
CEMCHHA ¥ - ¥ COOTRCTCTECHHD,
e — IHAMCHHE @y TTPH .-1_,,.= 314

9.2.6 lNpw onpeneneHnn OTHOCUTENIbHOIO 3KCUeHTpucnTeTa mx B popmynax (112) -



(114) 3a pac4€THbIN MOMEHT Mx cnegyeT NMPUHNUMATb:

ONs CTepXHeNn C KOHUAaMMW, 3aKperJieHHbIMM OT CMeleHUs nepneHankKynsapHo
MJOCKOCTN OENCTBUA MOMEHTA, - MaKCUMMasbHbI MOMEHT B Mnpepenax cpeaHewn
TPpeTU OJINHbI, HO HE MeHee MNOJIOBMHbI Hanboiblero MoOMeHTa Mo OJINHE CTEPXKHS;

ans CTep)KHeI7I Cc O gHUM 3alleMneHHbIM, a OPpyrmm cBOO6OAHLIM KOHLIOM - MOMEHT B
3ajeJike, HO He MeHee MOMeHTa B ce4dYeHWn, oTCcToAlleEM Ha TpeTb AJZINMHbI CTEPXHA
OT 3a4eJIKN.

9.2.7 PacyéT Ha YCTOMYMBOCTb BHELEHTPEHHOCXKATbIX (CXXaTo-n3rnbaembix)
3/IEMEHTOB ABYTABPOBOro Ce4eHus, HeNMpepbiBHO NOAKPENIEeHHbIX BAOJIb O4HOMN U3
NOMIOK, cnefyeT BbINOJHATb N0 NMPUIOXKEHNIO XK.

9.2.8 BHeueHTpeHHOCXKaTble (CKaTo-usrnbaemble) 3NEMEHTbI  MOCTOSIHHOrO
ceyeHus, msrnbaemble B MNJOCKOCTM HaMMEHbLUEN »XeCcTKoCcTu (/y</x wn ey=0),
cnepyeT paccymTbiBaTb No gopmyse (109), a npu rmbkoCtm Ax> Ay - TakKxe
NnpoBepATb PACYETOM HAYCTOMYMBOCTb M3 MJIOCKOCTU OENCTBUSA MOMEHTa Kak
LLleHTpaJZIbHOCKATble 3/1IeMeHTbI Mo hopmyne

M ( 9,AR, Vo) = 1, (115)

roe @, - KoauumeHT YyCTONYMBOCTU MNPU LEHTPasbHOM CXaTun, onpenensemMbin
cornacHoTpeboBaHusaMm 7.1.3.

Mpu Ay<= A, NpOBEPKM YCTOWYMBOCTM W3 TJIOCKOCTU [EACTBUS MOMEHTa He
TpebyeTcs.

9.2.9 PacCy4éT Ha YCTOMNYMBOCTb CTEPXKHEN CMJIOHOro NOCTOSAHHOIO cevYyeHusa (Kpome
Kopob4aToro), NOABEPXKEHHbIX CXXaTuUo N N3rnby B ABYX r1aBHbIX MJOCKOCTAX, NPW
COBMAaAEHUNNNOCKOCTU Hanbonbluen ECTKOCTU (/x>/y) C NNOCKOCTbIO CUMMETPUMN,
a TakXe npu cedyeHnm Tuna 3 (cM. Tabnanyy 21) cnenyeT BbINOAHATL Mo hopmysie

N/ ( ¢exyA Ry VC) =<1, (116)

re 9o = al 0,64c +0,44¢). (117)

340ecb cnepyeT onpenenaTb:

Pey - COrNacHo TpeboBaHuaAM 9.2.2, npuHUMas B ¢QopMynax BMeCcTo mwu
COOTBETCTBEHHO My U Ay;

C- cornacHo tpeboBaHusam 9.2.5:

Mpn BLIYUCNEHUN 3HAYEHUS Mer), = Ny, AN CTEPXKHEN ABYTABPOBOrO CEYEHUs C

HEeOAWHAKOBbLIMM MOJIKaMN KO3 DULUNEHT N crenyeT onpenensaTb Kak Asaa cevyeHus
Tnna 8 no Tabnnue 0.2 (npunoxexHne 1).

Ecnn mgr,<m,, TO KpoMe pacyéta no copmyne (116), cnenyet npousBecTu
AOMOJIHUTENbHYI0 MPOBEPKY Mo opmynam (109) n (111), npuHnmas e, = 0.

Echm Ax> Ay , TO Kpome pacyéTa no ¢opmyne (116), cnemyet npomseBecTun
AONOJSIHNTENbHYIO NpoBepKy no dopmyne (109), npuHumasa ey = 0.



3HAYEHUSA OTHOCUTENBHbBIX SKCLUEHTPUCUTETOB cedyeT BblIYUCSATb Mo hopMyiam:
mx=ex A/l Wcx, (118)
my= eyA| Wcy, (119)

roe Wcx v Wcy- MOMEHTblI COMPOTUBJIEHUS CeYEeHU ONs Haubonee cCxKaToro
BOJIOKHA OTHOCUTENIbHO OCEN X- XU ) - )y COOTBETCTBEHHO.

Ecnn nnockocTb HanbonblUuen XECTKOCTU CeYeHUs CTep>XHSA (/x>/y) He coBnagaeT C
NJIOCKOCTbIO CUMMETPUUN, TO pac4€THOe 3HaYeHne m, cnenyeT yBenmdmsaTb Ha 25%

(Kpome ceyeHusa Tuna 3 no Tabauue 21).

9.2.10 Pacy4éT Ha YyCTOMYMBOCTb CTEP>XHEW CrMJIOWHOro NoCTOAHHOro KopobyaTtoro
ceyeHusa Npu oxatmm ¢ nasrmbom B 04HON AW B ABYX MaBHbIX MJIOCKOCTAX crenyeTt
BbIMOJIHATL MO YOpPMYysIaM:

N1 (@ey ARy V) + Myl (Cx Ox Wy min Ry Ve = 1; (120)

e Qex Qe - KOIDPPULNEHTDI YyCTOMYMBOCTN TMpU  COKaTUM C  un3rnbom,
onpenensemble no Tabnuue 4.3 (NnpunoxxeHue L);

CX, CY - KO3(pPULIMEHTbI, NPpUHMUMaemMble no Tabauue E.1 (npunoxeHune E);

6x, 6y - KoOa(ppuumneHThl, onpepenseMmsie No popMyam:

&=1-0INi} /(AR) ud=1-0,IN i} /(A Ry)
(122)

luZ,<1

n nNpMHNMaemMblie paBHbIMU 1,0 npu A= CcoOTBEeTCTBEHHO.

Mpn ogHOOCHOM M3rnbe B NJIOCKOCTU Hanbonbluen xecTtkocTu (/x>/y, My= 0) BMecTo
Py CNEQYET NPUHUMATL @),

9.3 Pac4€T Ha yCTOMYMBOCTb 3JIEMEHTOB CKBO3HOIMO Ce4YeHUs

9.3.1 MNpwn NnpoBepke Ha YCTOMYUBOCTb BHELEHTPEHHOCKaTbIX (CXKaTo-n3rnbaemsbix)
CTep>XHeN CKBO3HOM0 CeYeHUs C COeAMHUTENIbHbIMW MJaHKaMu WUAn peléTkamun
cneflyeT BbIMOJIHATb KakK PACYET CTEP)KHSA B LLeSIOM, TaK U OTAe/IbHbIX BETBEN.

9.3.2 lMpwn pacyéTe CTepXHA B LENOM OTHOCUTEesNbHO cBoboagHom ocu (¥ - ) no
dopmyne (109), korga nNJaHKN W pPeleTKU PacrnosioXXeHbl B MJOCKOCTAX,
napannefnbHbiX TMJIOCKOCTU [OeWCTBUS MOMEHTa, Ko3dpduunmeHT @, caenyet

onpenenatb no Tabnanuye O.4 B 3aBUCMMOCTM OT YCJIOBHOW MPUBEAEHHON FMBKOCTU
Applder
eflher _ no Tabnauue 8) N OTHOCUTENBHOIO 3KCLEHTPUCUTETA M, onpenensaemMoro rno

dopmyne

m=eAa/l (123)

roee= M/ N - 3KCUEHTPUCUTET, MNPU BbIYNCNEHUN KOTOPOro 3HadeHuas M wn N
cnepyetT NpUHMMaTb M09.2.3;



O - pacCTostHME OT TrJIaBHOW OCU Ce4YeHus, NepneHAUKYNSPHON K MJI0CKOCTU
NencTBUS MOMeHTa, [0 oCh Hanbonee c)XaTol BETBU, HO HE MeHee PacCTOSHUS [0
OCW CTEHKWN BETBU;

/ - MOMEHT UHEepLMN CeY4eHNS CKBO3HOM0 CTEP)XXKHS OTHOCUTENbHO CBOBOAHOMOCK.

Mpwn 3HaYeHUssX m> 20 pacyéT Ha YCTONYMBOCTb CTEPXKHSA B LIeSIOM He TpebyeTcs; B
3TOM CJlyyae pacyeT csiegyeT BbINOJIHATbL Kak A5 n3rnbaemMbix 3/1e€MeHTOB.

9.3.3 lpwn pac4éTe oOTAENbHbIX BETBEW CKBO3HbIX CTEPXHEW C pewéTKkamum no
dopmyne (7) NpoaosibHYIO CUJlY B Ka>XAOW BETBU clenyeT onpenenstb C Y4ETOM
aononHuTtenbHoro ycumnua N,y OT MOMEHTa. 3HadyeHue 3TOoro ycuwauma chepyert

BbIYMCNATL NO (hopMySaMm:

Nad = My /| b- npn nsrnbe cTepXxHsa B NJOCKOCTMU, NEPNEHANKYNAPHON K OCUN Y- ,
ans cedeHunm Tunos 1 n 3 (cm. Tabnuuy 8);

Nad= 0,5My [ bl - To Xe, ana cedeHninm Tuna 2 (cm. Tabnuuy 8);

Nad = 1,16 Mx /| b- npn n3rnbe cTtep>xHA B MJIOCKOCTU, NEPNEHANKYIAPHON K OCU X -
X, ANns cedyeHmn tuna 3 (Ttabnnua 8);

Nad = 0,5Mx/ b2 - To e, ona cedeHun Tuna 2 (cm. Tabnnuy 8).
Foe b, bl, b2 - paccToaHUA Mexay ocaMu BeTeen (cM. Tabnuuy 8).

Mpn wn3rnbe CTepXHS CKBO3HOro ce4vyeHmsa Tuna 2 (cMm. Tabnmyy 8) B ABYX
NJaoCKoCTAX ycunmne Nad cnepyet onpenensaTtb no opmyne

Nad = 0,5 (My bl + Mx/ b2). (124)

9.3.4 MNpwn pacyéTe oTaAEeNIbHbIX BETBEN CKBO3HbIX CTEPXXHEWN C NMJ1laHKaMun B hopmy e
(109) cnepyeT y4ynTbiBaTb AonoaHUTeNbHoe ycunme Nad oT MOMeHTa M U MeCTHbIN
n3rmb BeTBenm OT (PAKTMYECKOM WAMN YCNIOBHOW MNOMepeyHOW cuibl (Kak B nosicax
be3packocHom hepmbl).

9.3.5 PacyéT Ha YCTOMYUBOCTb BHELEHTPEHHOCXKATbIX (CXKaTo-n3rnbaemsix)
TPEeXrpaHHbIX CKBO3HbIX CTEPXXHEN C pewéTkaMn W MNOCTOSSHHbIM Mo  AJInHe
PAaBHOCTOPOHHUM CeYeHMeM crieflyeT BbINOJIHATbL corsaacHo TpeboBaHusAM pa3gena
16.

9.3.6 PacyeT Ha YyCTOMYMBOCTb CKBO3HbIX CTEPXXHEN U3 ABYX CMJIOWHOCTEHYaTbIX
BETBEWN, CUMMETPUYHbIX OTHOCUTENIbHO OCU X-X (PUCYHOK 12), C pewieTkamMun B OBYX
napannesibHbIX MAOCKOCTAX, NOABEPXEHHbIX CXaTuUi uU n3rnby B obemx rnaBHbIX
NJOCKOCTSAX, C/ieayeT BbINOJHATD:

ONs CTEep>XHS B LeEeJsIoM - B TJIOCKOCTW, NapanfieslbHOM TMJIOCKOCTAM pPeLueToKk,
cornacHo TpeboBaHmam 9.3.2, npuHnmasa ex = 0;

ONSA OTAeNbHbIX BETBEN - KAK BHELEHTPEHHOC)KATbIX 3/1IeMeHTOoB no opmynam (109)
n (111); nNnpu 3TOM NPOAOJIbLHYK CUNY B Ka)XAOW BeTBWU clenyeT onpenenatb C
YY4ETOM [OOMNOJIHUTENIbHOro ycunama oT MoMeHTa My (9.3.3), a MoMeHT Mx
pacnpenensTb Mexnay



T

¥l

PucyHok 12 - CxeMa CKBO3HOro Cce4YeHUA CTep>XHA U3 ABYyX
CNJIOWHOCTEH4YaTbIX BeTBEeMn

BeTBAMU Kak Mxb = Nbex (CM. puUCyHOK 12); ecnnm MOMeHT Mx pencrteyeT B
NJOCKOCTN O4HOM N3 BeTBeW, TO cfiefyeT CYMTaTb ero NOJIHOCTbLIO nepefarLwmmcs
Ha 3Ty BeTBb. [1pn pacyéte no popmyne (109) rMbKoCTb OTAENBHOW BETBU CcneayeT
onpenensaTb € y4étom TpeboBaHminl0.3.10, a npu pacyéte no dopmyne (111) - no
MaKCUMalbHOMY PaCCTOSHUIO MeXXAy Y31aMn peLléTKN.

9.3.7 Pacyér coeiHUTENIbHbIX NMJaHoK nnn peLleéToK CKBO3HbIX
BHELUEHTPEeHHOCKAThIX  (CKaTo-nirmbaemblx) CTep>XHen crnenyeT  BbINOJHATb
cornacHo 7.2.8 n 7.2.9Ha nonepeyHyto cuny, paBHyto 66nbLIeMY U3 OBYX 3HAYEHUN:
hakTnyeckon norepeyHonm cune Q, onpenesiéHHOW Npu pacyeTe CTEePXXHS Kak
anieMeHTa 0Oe3packocHom depMbl, WA  YCNOBHOW nonepevyHonm cune Ofic,
BblYMCNAeMON corsacHo TpeboBaHuam 7.2.7.

B cny4dae, Korpa (t)aKTI/I‘-IeCKaFl nornepeydyHad cCuJia bonbue yCﬂOBHOIZ, cnepnyetr
CoOeaANHATb Be€TBUN CKBO3HbIX BHELUEHTPEHHOCXKaThbIX 3JIEMEHTOB peleTKaMun.

9.4 lNpoBepKa YCTONHNBOCTU CTEHOK U NOSACOB

9.4.1 Pac4yéTHble pa3Mepbl MPOBEPSAEMbIX Ha YCTOMYMBOCTb CTEHOK W MOSACHbIX
nncToB (MosokK) cnegyeT NpuHMMaTb cornacHo 7.3.1n 7.3.7.

9.4.2 YCTONYMBOCTb CTEHOK BHELLEHTPEHHOCXKATbIX (CXXaTo-n3rnbaembix) 3/1EMEHTOB
cnenyet CYNTaTb obecneyeHHoOW, ecnm yCJlIOBHas rmbkocTb CTEeHKWN

A = (er [ RYIE e NpeBbIlWaeT 3Ha4YeHUN npefenbHON YCN0BHON TMOKOCTU Ay
onpenensemMblix No popmynam Tabnuubl 22.

Tabnunuya?22

Tun Cxema cewenns Venoeus [penensnas yenossas
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CMiozHayenus, npunamse & mafinge 22

Ay~ yenosnas rodEOCTL CTEPEHA B IUIOCKOCTH JCACTRER MOMSHTIL
Cer — ROAPIUMEnT, onpeenaess o Tabmnue 17 B 3aBRCHMOCTH OT o
g=(m—m)/ m (1Hece M — HARGOIRIIEE CHMMAKNIEE HATPAKCHHE ¥ PACHETHON TPAHIE CTEHEN, NPHHIMAEMOE CO
sHaROM “nmoc” B BsMBcncHEOe O3 yaETE KOAHGHIHEHTOE @ , O 0 (i 0@ — COOTBCTCTEYHMIEE HANPEHRCHHE ¥
NPOTHEONONOMHON pacuéraoil rpamme credsn), § = 015 a.vm (anece r = OV (Lbhe) — cpennes sacarentHoe
HANPAKCHIE B PACCMATPHEACMOM CCHCHHE AN BOpo0Hatoro cedeans 0= OF (2twhw); by — wapnna nonsn raspa.
Mpumeuanus

1 Jina cevennil Tena 1 npo zsaseanax 0 <mes 1 om 10 <me< 20 1[-|H=H.‘HII.ILI““. CIEAYET ONPEICIETE THHCHHOH
HHTCPIONAUNCH MEHIY JHASCHIAME .I.,m.. BeEHCNcHHEEME cormacee T.3.2  (my=0) nom8.5.1 (my = 20) u no dgoparyne
(125) mrm (126), COOTBCTCTECHED.

2 Jam cewenns tima 2 np e 0.5 swasenne A, cocayer onpeaemite geamm: cormaceo 7.3.2 o c
nenone3osannes gopsyn (125), (126); npe 005 <@< | — $HsCiHOR HHTEPNOIAUNER MEHIY IHEHCHHAMH .Iuw.
BEHHCACHHBIMG OpH & =05 wa= 1.

3 Inm cesenns Tana 4 npa .Lf. 0,8 sam .L} 4 & (popayne (129) cneayer NPHHEMATE II= 0,8 pam .L= 4,
COOTBETCTEEHHA.

4 lna cevenmit THma 5 npn asasennax 0 <my< | apaucHrs Ay cHEIYET ONPCACIATE  JTHHCHHOH

HHTCpnOAAUNC Memay Iuagennamn A sermcnennnmn cornacao 7.3.2 (my =00, 1 no dopayne (130).

9.4.3 NMpwn BbinonHeHUn ycnoeusa 0,8 = NV/(peARy yc)<1 npefenbHyo YCI0BHYIO
rMOKOCTb Ay, BblYMCNEHHYIO Mo hopmynam (125) n (126),yBennymsatoT NyTéM
onpepeneHnsa ee no popmyne

= = = = N
‘;Luw = Jq-1.1;».-‘1"" 5 {‘luwz — "11:.!“-"1} (I — ——,

"pe‘qu}'rc
(131)

rae Ayw 1 U Ayw2 - 3HadeHuns A, BbldmncneHHble no popmynam (125), (126) n (127).
Mpw BoinonHeHnn ycnosua N/ (peARy y ¢) < 0,8 3HavyeHue A, cnepyeT NpMHNMaTh

PaBHbLIM Ayy2-

9.4.4 YKpennaTb nonepeyvyHbiMn pEbpamm XXECTKOCTU CTEHKN BHELLEHTPEHHO CXKaTbIX

(ckaTo-n3rnbaemMbix) 3/71IEMEHTOB CMNJIOWIHOIO cevyeHns (KOJIOHH, CTOeK, Onop 1 T.M.)
npun A, =2,3 cnefyeT B COOTBETCTBUU € TpeboBaHmamu 7.3.3.

9.4.5 Tlpn yKpenaeHUn CTEHKM BHEUEHTPEHHOCKATOro (cxato-nrnbaemoro)

3/IeMeHTa NPOAO0JIbHbIM pPebpoM XECTKOCTU (C MOMEHTOM uHepuwuu /rl =6 heftwd),
PacrosioXXeHHbIM rocepeinHe CTeHKW, Haubosiee HarpyXeHHyr 4YacTb CTEeHKWU
MeXAy MnoAcoM K ocblo pebpa cnepgyeT paccMaTpmMBaTb KaK CaMOCTOATESIbHYIO
NAACTUHKY W npoBepsaATb Mo ¢dopmynam Tabnuuybl 22. Tpu 3TOM pacyéT u
npoekTupoBaHne pebpa n 3n1eMeHTa B UENOM chefyeT BbIMNOJIHATL C YY4ETOM
TpeboBaHunm 7.3.4.



9.4.6 B cny4daax, korga akTU4YeCcKoe 3HayeHue YCNOBHOM MMBKOCTU CTEHKU Ay

npesbillaeT npeaesibHoe 3Ha4deHue )\UW' BblHNCNEeHHOEe AO/19 cedyeHuW Tuna 1 no

dopmynam Tabnuubl 22, a oNsg ce4YeHMn TUNOB 2 U 3 C Y4ETOM MNpumeyvaHus 2
Tabnnubl 22 (npua=< 0,5), NpoBepKY YCTOMYMBOCTU CTep>XHA no ¢opmynam (109),
(115) n (116), a Takxe npu a<0,5 no opmyne (111), cneayeT BbINOAHATL C Y4ETOM
pPac4€THOW YMeHbLUeHHOW nnowann Ad B cooTBeTCcTBUN C 7.3.6.

9.4.7 YCTONYMBOCTb MOSACOB (MOJSIOK) BHELLEHTPEHHO CXXaTbIX (CXKaTo-n3rnbaemsbix)
CTep>xHen ¢ rnbkocTbio 0,8 < Ay (Ay) = 4 cnefyeT cymTaTh 0becneyYeHHon, ecnm

yCNOBHasi rMbKocTb ceeca nosica (nonku) 4= e/ INRy/E 1y nosichoro nncta
T..= (b (0 JR,JE . y .
A= (bern MNRy[E npeBbIaeT 3Ha4YeHni NpenesbHON YCA0BHON rMbKoCTH

Aur(Aura) onpenensembix no hopMmynam Tabaumue 23.

Tabnunmuya?23

Tun

nr.ll.',:lj.‘.']h]iaﬂ YCOOBHAR rHdKOCTRCBECA NORCE

ceHe- Cxema coneHis o Yenosue -
- 1'H _' I MPRMEHEHI J].ulriL'IJ! MOACHDD THCTE "lli.lr.l MTPHTHOECTH
CHEHTP y dhopsya crepans 0.8 <, [I},] <4
qu= .Iuﬁ.— 00115+ 0.7 ) o 1 me132)
1
O=m=5

Aup ™y pe=001(5.3+ 131 ) mu(133)

[

Zyp=036 +0,101,(134)

-'[u;'= 0,36 + U.]U.-[_‘. (133)

Cifaznavente, RpuRAmoe & manmyel3:
"[ufc‘ MPeIcikHOC SHAYCHHE VCIOEHOH THOKOCTH CECCE MOACE WAH NORCHOID JTHCTE HCHTPATEHD CHATOND WICMCHTE,
OOPEICIREMOC COrmacHo Tpedosannay 738 n 739,

Mpusmedanuns

I [pu 5 <meS 2 spavenns .qu[ju_lr.]] COeIyeT ONpeIciATk IHHEHHOH HHTEPNOIRTHEH MERAY THAYCHHAME
"qu {'Iuj'..l ), BRMHCOCHHEIME N0 qropsynas sacTosued tabmmger,  ® cornacee 8508 u 8519 (npr m = 20)
COOTBCTCTRCHHD.

2 [pu rubroc cTepEms ’I:.- [Iy] < (0.8 wim II [,IJ,] >4 coegyer npusssats 08 1 4 cOOTBETCTEEHHD.

9.4.8 na nosok (CTeHOK) C¢ oTrmbamum (CM. PUCYHOK 5), 3Ha4vYeHUs npenesibHou
yCnoBHOW rubkocTu Ays (Ays 1),0npeaensemsie no gopmynam Tabnvuel 23, cnegyet

YMHOXaTb Ha KoappuymneHT 1,5.
Pasmepbl oTruba cnenyet onpenenatb cornacHo 7.3.10.

9.4.9 Tlpn Ha3HAYEHUUN CEYEHUN BHEUEHTPEHHO CXaTblIX W CXaTo-nsrnbaembix
3/IeMEHTOB No npegenbHon runbkoctn (pasgen 10.4)3HayvyeHUs npenesibHbIX

YC/NIOBHbIX TUBOKOCTEN CTEHKW Ay, , onpepensemMmblx no dgopmynam Tabaunubl 22, a
TakXe noscoB Ays ( Ays 1), onpeaensieMbix no opmysiam Tabauubl 23 1 cornacHo

9.4.8, cnefyeT yBeMYMBATL YMHOXEHNEM Ha KO3 dULmneHT v PmARyIN (30ecb om -



MEeHbLUEe N3 3HAaYEHUN Qg CP), Pexy, MCMOJIb3OBAHHOE MPY NMPOBEPKE YCTONYMBOCTM
3/1eMeHTa), Ho He Bbonee 4yem B 1,25 pasa.

10 PacyeTHble O/IMHLI U NpeaesibHble T’MbKoCcTun
3J/IEMEHTOB CTaJIbHbIX KOHCTPYKLUW

10.1 PacyeTHbIe O/IMHbI 271EMEHTOB MJIOCKNX hepM U CBA3EN
10.1.1 PacyeTHble AJIMHbI CXKaTbIX 3JIEMEHTOB MJIOCKUX (epM U CBA3EeNn B UX

naockocTu /ef u n3 nnockoctu /ef,1 (pucyHok 13,a), 6), B), r), 3a UCKOYEHNEM
3/1eMeHTOB, YKa3aHHbIX B 10.1.2 1 10.1.3, cnenyeT npuHuMaTh No Tabauvue 24.

B =K

)
&) i Ak I

—

&) [

a) - TpeyrojibHas co cTonkamu; 6) - packoCHas; B) - TPeyroJibHasa Co LWNPEeHrensmu;
) - MolypacKOCHasa TpeyrosbHas; 4) - nepekpecTHas

PucyHok 13 - CxeMbl g nA onpepeneHnus pacyeTHbIX OJIMH CKaTbiX 3JIEMEHTOB
(o603HaYeHun npuBepeHsbl B Tabnuue 24) peweTtok hpepm

10.1.2 PacyéTHble pnuHbl /lef wnlef,1 BepxHero nosica gepmbl (Hepa3pe3Horo
CTEPXHSA)  MOCTOAHHONO  CeYeHUs C  Pas/IMYHbIMN  COKUMAKLWMMU  WIN
pacTArnBalOWMMN YCUINAMN Ha y4acTKaX (YXMCN0 y4acTKOB paBHOW AJINHbI K = 2) B
NPennoNOXEeHNN LWAPHUPHOIrO CONPSXXeHNs (PUCYHOK 14,a) 3/1eMEeHTOB peLleTKn U
CBsA3en, crenyeT onpenensaTb No hopMyam:

B NMJIOCKOCTMU IMo4AcCa (peprI

lef=(0,17a3 + 0,83) /= 0,8/, (136)

roe a - OTHOLWEeHWe YCUInUsl, COCeAHero C MakKCUMMallbHbIM, K MaKCUMaJlbHOMY
yCcunumto B NaHenax gpepmel; npu 3Tom 1 = a= - 0,55;

N3 MNJIOCKOCTN nosica hepmbl

lef.1 = {0,75 + 0,25 [B/( k-1)]?4-3} /1= 0,5/1, (137)

roe f - oTHOWeHne CyMMbl YCUIUA Ha BCeX y4YacTkax (paccmMaTpuBaemMon OJIVNHbI
MeXZy TO4YKaMu 3aKpernJjeHWsa rnosica M3 MJ0CKOCTWU), KpOMe MaKCUMaJibHOro, K
MaKCUMaslbHOMY YCUJIMIO; NMpu 3ToM (k - 1) = = - 0,5. MNpwn Bbl4NCTIEeHUN NapaMeTpa
B B hopmyne (137) pacTarmearmowme ycnnamsa B CTeP>XHAX HeobxoaAnMMo NpMHUMaTbL CO



3HAaKOM «MUHYC>»,

Tabnwnuya2d

PacyeTHble  onuHbl lef n
lef1l

HanpasneHne npononbHOro nirmba OTOPHbIX

31eMeHTa pepMbl PacKOCOBIMPOtinX
NosICOB(M 3/1eMeHTOB

OMOPHbIX [peLeTKN
CTOoeK

1 B nnockocTun cepmbl lef:

a) onsa pepm, KpoMe yKasaHHbIX B rno3numm 1,6 / / 0,8/

6) ona pepm M3 OAMHOYHBIX YIOJIKOB U (hbepm C

NMPUKpenJeHneM >S1IEMEHTOB peweTkn K noscam|/ / 0,9/

BMPUTbIK

2 B HanpaBneHun, neprneHanKysaspHOM K MJIOCKOCTU

dhepMbl

(3 nnockocTun hepmsl) lef1:

a) ansa depm, KpoMe yKasaHHbIX B no3uuun 2,6 n n n

6) ona pepm C NnpuKpenaeHneMm 3/1eMEHTOB PELLUETKMN Kl n 09N

rnosicam BNpUTbIK '

3 B nwobom HanpasneHun lef = lef, 1 pna pepm n3

OAMHOYHBIX yTONKOB M P 1 OANHAKOBbIX PACCTOAHNAX ) go )y |, 0.85/

MeXXy TOYKaMU 3aKpensieHUs 3J1IEMEeHTOB B MJIOCKOCTU

N 13 NJI0OCKOCTU hepMbl

Obo3HayvyeHus, rpuHaTbie B Tabsamle 24 (cM. pucyHok 13):

/ - reomeTpnyeckasa AJIMHaA 3/ieMeHTa (pPacCTossHME MexXxAy ueHTpaMu bnavxanwmnx
Y3/710B) B NJIOCKOCTU (PEPMBbI;

/1 - paccTosHMe Mexnay Yy3/aMu, 3aKPEersiéHHbIMUA OT CMEeLWEeHUa U3 MNJOCKOCTU
depMbl (Nosicamu pepMm, creumanbHbIMU CBA3AMU, XECTKUMU MANTAMU MOKPbLITUN,
MPUKPENNEHHbIMU K MOACY CBApPHbIMU WBaMn nnm 6ontamu, u T.m.).

PacyéTHble pgnuHbl lef wn lef,1 BeTBU CKBO3HOW KOJIOHHbl MOCTOSSHHOIO CeYeHus
(Hepa3pe3HoOro CTEPXHS) C pPa3/IMYHbIMK CKUMAKWUMU YCUIMAMM Ha Yy4acTKax
(4MCNO yYacTKOB pPaBHOM OJINHbLI K = 2) C FPaHUYHbIMU YCJIOBUAMW, KOrga OAWH
KOHEeL, CTepXHS (HUXXHWUN) >XKEeCTKO 3aKpenJlieH, a APpyrom - wWapHUPHO onepT B
MJOCKOCTUN peLeTKN MPU WaAPHUPHOM KPENnJeHUU K HEeMYy 3JIEMEHTOB peLleTKU
(pucyHok 14,6), cnepgyeT onpenenatb no hopmynam:

B MJIOCKOCTW BEeTBU

I, =i036+059a" =06,
! (138)

roea - OTHOWeHWe ycwius, cocefHero C MaKCUMalJibHbIM, K MaKCUMaJIbHOMY
YCUNIO B MecCTe 3a4esiku; npun 3ToM 1 = a= 0; n3 nN0CKOCTU BETBU

1, =(06Jk +0548) 2051, .
k (139)

roe S - oTHOWeEHMe CyMMbl YCWJIMA Ha BCeX y4acCTKax, KpoMe MaKCMMasbHOro, K
MaKCUMalbHOMY YCUJINIO B MeCTe 3a4esiku; npu 3Tom (k -1) = = 0.



B obounx cny4asax /- gpnmHa y4acTtka (CM. pucyHkm 13 n 14); /1 - paccTosiHne mexnay
TOYKaMM CBSI3€M M3 TMJIOCKOCTU CTepXHSA (CM. pucyHok 14), un pacyét Ha
YCTONYMBOCTb CaefyeT BbiNOJHATb Ha MakKCMMasibHOE ycunaue.
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i heparst I
:

a) - nosica hepmbl; 6) - BETBUN KOJIOHHbI
PucyHok 14 - CxeMbl gna onpepesieHUa pacieTHOW OJIUHbI 3J1IEMEHTOB

10.1.3 Pac4éTHble AOnuHbl /ef,1(korga OHW He 3aBUCAT OT COOTHOLUEHUSA YCWUINIA)
3/IEMEHTOB MEPEKPECTHOMN peLIEeTKN, CKPEerseHHbIX Mexay cobon (CM. pPUCYHOK
13,0), cnepyet npuHuMaTb no Tabnuue 25. OnpepenaTb pacyeTHble OJIMHBbI
nepecekawwmxca ceasenm (cm. suag 1-1 pucyHka 14,a) cnenyet B COOTBETCTBUN C
npaBuaMmun No NPOEKTUPOBAHMIO CTasIbHbIX KOHCTPYKLUNA.

Tabnwunuya?22b

PacyeTHasa onuHa /lef,1 n3 NnnockoCcTn hepmsbl
KOHCTpyKLs y3J/ia Nepecedens (cBA3KM) Npun Noagep>XMBatoLLEM d/IEMEHTE
3/1EMEHTOB PELIETKN

pacTsHyTOM |HepaboTawLwem C>KaToMm
Ob6a anemeHTa He NpepbIBaOTCA / 0,71 n
Mopnep>xmBatoLmmn 3N1eMEeHT
npepbiBaeTcs WU nepekpbiBaeTCs
dacoHKon:
paccMaTpuBaeMbIi 3/1eMEHT Helo 711 n 140
npepbiBaeTcs
paccMaTpuBaeMbIin 3N1eMeHT
npepbiBaeTCs 0,71 - -
N nepekpbiBaeTCs haCcoHKOMN

Obo3HayYyeHus, rpuHaTbie B Tabsmle 25 (CM. pucyHok 13,4):
/- pacCcTosiHME OT UeHTpa y3/a hepMbl (CBA3UM) A0 TOYKM NepeceyeHns 3J1eMEHTOB;
/1 - noNHaa reomeTpmnyeckasa gJMHa 3/1EMEHTa.

10.1.4 Pagunycbl WHepUWUWN / CEYEHUN 3S/IEMEHTOB W3 OAWMHOYHLIX YrOJIKOB MNpw
onpeneneHnnrnbkocTn cneayeTt NPpUHUMATD:

npn pacyeéTHoOW AanHe 35eMeHTa He MeHee 0,85/ (roe - paccTtosiHne mMmexay
LeHTpamMm 6AmXKanwmx y3noB) - MUHUMaNbHbIMU ( /= imin);

B OCTaJlbHbIXCJ/y4adX - OTHOCUTEJIbHO OCU YroJika, I'IepI'IeH)J,VIKyJ'IﬂpHOVI nJin



napasiesbHOn nJocKocTn depmbl (/i =ix wami =jy), B 3aBUCMMOCTU OT
Hanpas/eHUs NPOA0JLHOIro U3rnba.

10.2 Pac4€THbIe O/INHbI 2JIEMEHTOB MPOCTPAHCTBEHHbIX PEeLUETHATbIX
KOHCTPYKUMNI, B TOM YUCse, CTPYKTYPHbIX

10.2.1 Pac4éTHble ONuHbI lef 31eMeHTOB CTPYKTYPHbIX KOHCTPYKUWUA crenyeT
npuHMUMaTb No Tabnuue 26 (/ - reomeTpmyeckasa AOJZIMHA 3/1EMEHTaA - pacCTosiHMe
MeXOy LeHTpaMn y3/10B CTPYKTYPHbIX KOHCTPYKLNIA).

Tabnwuuyar26

- PacuyéTHas
DNeMeHTbl CTPYKTYPHbIX KOHCTPYKL NN nnuva lef
1 Kpome yKa3aHHbIX B No3Mumax 2 u 3 /

2 Hepas3pe3Hble (He npepbiBalOWMecs B Yy3JlaXx) MNosca, a TakxXe
3J/IEMEHTbI TMOSICOB W PELWETOoK, MpukpenasemblXx B Yy3nax cBapkown|0,85/
BMPUTbIK K LLAPOBbIM WU LWINHOPUNYECKUM Y3J10BbIM 3/1eMEHTaM

3 V13 0ANHOYHbIX YrONIKOB, MPUKPENISeMblX B Y371aX O4HON NOJIKON:

a) CBapHbIMM WBaMu nnm 6ontamn (He MeHee OBYX), PACNONOXKEHHbIMU
BAOJIb 3/1eMeHTa, npu [imin:

no 90 /

cB. 90 no 120 0,90/
cB. 120 no 150 (TonbKOo oNns 3/1eMeHTOB PEeLUETKM) 0,75/
cB. 150 oo 200 (ToNbKO oNsd 3/IeMeHTOB PEeLUETKM) 0,70/
6) oaHum 6onTom npw fimin:

no 90 /

cB. 90 no 120 0,95/
cB. 120 no 150 (TonbKo oNns 3/1IeMeHTOB PEeLUETKM) 0,85/
cB. 150 no 200 (ToNbKO oNsd 3/1IeMeHTOB PEeLUETKM) 0,80/

10.2.2 Pagnycbl MHEPLN CEYEHUI /31EMEHTOB CTPYKTYPHbIX KOHCTPYKLWIA Npun
onpeneneHnn rmbkocTn cnepyeTt NPUHUMaTb:

ANsa oKaTo-n3rnbaembiX 3/1IEMEHTOB - OTHOCUTESIbHO OCU, NEPNEeHANKYNAPHON K NN
napaasienbHoOn MNNOCKOCTM un3rnba (/i =ix wnni =jy); B OCTajibHbIX Chy4Yasax -
MUHWUMaANbHbIMU (/ = imin).

10.2.3 Pac4éTHble ONnHbI /ef n pagnycbl MHEPLUUN CEYEHUIN [ CKATbIX, PACTAHYTbIX U
HEeHarpy>XeHHbIX 3JIEMEHTOB MNPOCTPAHCTBEHHbLIX KOHCTPYKUMN (PUCYHOK 15) w3
OAWNHOYHbLIX YrOJIKOBMPW onpeaeneHnn rmbkocTtn cnegyet NpuHUMaTh No Tabnuuam
27,28 n 29.

10.2.4 [Ona onpepeneHuUa pacyeTHbIX OJIMH PacKoCOB MO pPUCYHKY 15,8, npwu
npukpenneHnmn nx 6es pacoHoK K pacrnopke n NosAcy CBapHbIMK WBaMu nam 6ontamu
(He MeHee [OBYX), PaAcCroOJIOKEHHbIMU BAOJIb pacCKoca, 3HayeHme KoadppuuuneHTa
pacyeTHOW OJIMHbI dcnenyeT npuHUMaTh no Tabnanue 29 npu 3HavYeHun n«[o 2». B
clydae npukKpenseHns Ux KOHLOB OgHMM OONTOM 3HayeHue d cnepyeTt NMpUHUMaTb
no Tabnuue 29 pana npukpenseHusa «OgHuMm 6ontom 6e3 dacoHkKn», a npwu
BblYNCNEHMN 3HaYeHNa /ef no Tabnnue 27 BMecTo d cnegyeT npmHuMaTbh 0,5(1 + 4).

10.2.5 Pac4éTHble onuvHbl /ef n pagnycel MHEPUWUN / 31€MEHTOB 13 Tpyb nnm napHbIx



YroskoB cnegyetT npuHuMmaTb cornacHo 10.1.1 - 10.1.3.
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6),

a), B) -

C coBMeWweHHbIMMN B CMEXHbIX TpaHAX Y3J1laMy;

r),

o) - C He

copMeweHHbIMN B CMEXHbIX TpaHAX Yy3J1aMu, €) - C YaCTUYHO COBMELLEHHbIMN B

CMEXHbIX F'paHAX y3/1aMin

PucyHok 15 -CxeMbl NPOCTPAHCTBEHHbIX pelleT4YaTbiX KOHCTPYKLU UMK

Tabnunuya?2a7

DN1eMeHThI MPOCTPaHCTBEHHbLIX

CxaTble n HeHalrpy>XeHHble
3/1eMEHThI

PacTs HYTbl€ 3JIEMEHTDbI

KOHCTPYKUWNA of F oF ;
lMosca:

Mo pucyHky 15,a),6),B) m imin Im imin
Mo pUcyHky 15,r),n) 0,73/m imin 0,73/m imin
Mo PUCYHKY 15,e) 0,64/m imin 0,64/m imin
Packochbl:

Mo pucyHky 15,a),n) ud ldc imin /d ( 1d1) imin(ix)
Mo pucyHky 15,6),8),r),e) ud ld imin ld imin
Pacnopku:

Mo pucyHky 15,6),e) 0,80/c imin - -

Mo pUCyHKy 15,B) 0,73Ic imin

MpnmMmeyvyaHnsd
Mexay cobon.
YrOJIKOB.

KOHCTPYKLMN.

Obo3HayvyeHus, rpuHATbLIE B Tabsmue 27 (pnucyHokK 15):
/dc - ycnoBHasa gnnHa, npuHuMmaemas no tabnnue 28;
ud - KOIPUUNEHT pac4€THOW AJIMHBLI packoca, NMpuHMMaembln no Tabnanue 29.

1 Packocbl No pucyHky 15,a),4) B ToYKax nepeceyvyeHnUss O0/KHbl OblTb CKpenseHsbl
2 3HadeHune /ef ona pacnopok Mo puUcyHky 15,B) npuBeneHoO ON18 PaBHOMOJIOYHbIX

3 B ckobkax npuBeneHbl 3HadYeHus /ef n i ana pPackoCoB W3 MJIOCKOCTU rpaHu

Tabnwnuya?228



YcnosHasa asiMHa packoca /dc npu
NOOAEPKNBAIOLLLEM DJIEMEHTE

pacTAHyTOM|HepaboTatloLeM|C)KaTOM
Oba cTep)XHsA He NpepbIBalOTCA Id 1,3/d 0,8/d1

Noooep>XMBaLWMA dNEMEHT MNpepbiBaeTCa w
rnepekpbiBaeTCcA PpaCOHKON; pacCMaTpUBaEMbIN
3/1IEMEHT He npepbiBaeTCs:

B KOHCTPYKLUMAX MO PUCYHKY 15, a) 1,3/d 1,6/d /d1

(1,75 17 o
015mig |L9-01mid il

KOHCTPYKLUMS y31a NnepeceyeHuns
3J/IEMEHTOB pPeLUEeTKN

B KOHCTPYKLMAX NO PUCYHKY 15, A)

Y3en nepecevyeHusa 3/1eMeHTOB 3akKpenneH oT
CMeLleHnNs 13 NJOCKOCTU rpaHun (gnadpparmon|/d /d Id
nT.n.)
Obo3HayeHue, ripuHsaToe B Tabsmye 28 (pucyHok 15):

N = Immin ld Ugmin /m)

roe /mmin W /gmin - HaUMEHbLUME MOMEHTbI MHEPLUM CEYEeHUS MOosiCa M packoca
COOTBETCTBEHHO.

MpunmedaHwne-ITpunnn> 3B popMmynax Tabnmubl cnegyet NpUHUMaTL N =1 n
n = 3CO0TBETCTBEHHO.

Tabnwnuya?29

3Ha4YeHue d npu
NMpukpenneHue packoca 3HayeHue |//imin, paBHOM
K noscam n no |cB. 60 pojlcs.
60 (160 160
Io 2 1,14224+36 |5 765
CBapHbIMM wBamu, bontamm (He MeHee ABYX), min//
pacrosio)KeHHbIMU BA0JIb PpackKoca 0,54+28,8
Cebile 6 (1,04 imin/ | 0,740
Mpn
OgHnm 6ontom 6e3 haCoHKM NnobbIx 1,12 %?§/+/28'8 0,820
3HaYeHUNAX

Ob603Ha4YeHus, NPUHATbLIE B Tabavle 29:

n - no Tabnnuye 28;

/- ANvHa, NpMHMMaeMas paBHOW: /d- NS PpacKoCoB No pUCYHKy 15,6),B),r),e); /dcno
Tabnmue 28 - onsa packocos Mo pUCyHKy 15, a), a).

MpuMmeyvyaHUsd

1 3HavyeHne pd npu 2< n <6 cnepyet onpenensiTb JIMHENHON NHTEPMNONSALNEN.

2 Mpn NpukpensieHnn ogHOro KOHLa packoca K nosicy 6e3 paCoOHOK CBapKom mau
6onTamMmn, a BTOPOro KOHLA - 4Yepe3 (PacoHKY KO3I(PPMUMEHT pacyeTHOM OJIVHbI
packoca cnegyeT npuHUMaTb paBHbiM 0,5(1 + pd); npu npukpenneHmn oboumx
KOHLIOB PacKocoB 4yepe3 pacoHku - ud = 1,0.

10.3 Pac4yéTHble OJINHbI KOJIOHH (CTOoekK)

10.3.1 Pac4yéTHble OnunHbI /ef KONOHH (CTOEeK) NOCTOAHHOIoO Ce4YeHUs Uan oTaAe IbHbIX
Y4YaCTKOB CTyNneH4aTbIX KOJIOHH C/ieayeT ornpenenatb no opmyne

lef = ul, (140)



roe ~ pnvHa KOJNOHHbI, OTAE/IbHOr0 y4acTKa ee UM BbICOTa 3Taxa;
M - KO3(pPpUUMEHT PpacHETHOW OJINHbI.

10.3.2 Mpwn onpegeneHun KodIhPEOUUMEHTOB pPaACYHETHOW [OJIMHBbI KOJZIOHH (CTOEK)
3Ha4YeHNs NPOOOJIbHbIX CU1 B dJ1IeMEHTaxX CUCTeMbl cnefyeT NpuHMMaTb OS89 TOro
CoYeTaHUSAHArpys3oK, ONs KOTOPOro BbIMOJIHAETCHA NpoBepKa YCTOMYMBOCTU KOJIOHH
(cToek) cornacHo pasgenam 7 n 9.

3Ha4YeHnsa Ko3pPULUMEHTOB PacyYeTHON ANMHbI U ANS KONOHH MNOCTOSIHHOIMO cevyeHus
N OTOENbHbIX YYAaCTKOB CTyMNeH4YaTbiX KOMOHH Mpu NoObIX COYETAHUAX Harpysok
NPUHUMAIOTCSH KakK AN KOJIOHH TMOCTOSAHHOrO CeYEeHUss U OTAOEeSIbHbIX Y4YacTKOB
CTyneH4YaTblX KOJIOHH B PACCYUTbIBAEMON KOHCTPYKLUUK MPU COYETAHWUM Harpysok,
fawouieM HanbonblUne 3Ha4YeHUS NMPOAOJbHbBIX CU.

Mpn 3ToM Heobxoammo pas3nnydyaTb HecBoboAHble (paCcKpenfaeHHble) paMbl, Y
KOTOPbIX Y3J1bl KPEMJIEHNS PUreNen K KOJIOHHaM He nmeloT cBoboabl mepeMelleHns B
HanpaBJEHNN, MEPNEHOANKYIAPHOM K OCU KOJIOHHbI B MJIOCKOCTU paMbl, U CBOBOAHbIE
(HepackpenaeHHble) paMbl, Y KOTOPbIX TakKue rMnepemMeLleHns BO3MOXHbI (CM.
PUCYHOK 1).

10.3.3 KoahhnumeHTbl pac4eTHOW OJIMHbI I KOJIOHH (CTOEK) MOCTOSAHHOIro cevyeHus
cnenyeTt onpenensaTb B 3aBUCUMOCTU OT YC/IOBUIN 3aKpenjeHUs UxX KOHLUOB MU BUAA
Harpyskn. [na onpenenéHHbIX CXeM 3aKperjieHUs KOHLUOB W BUAA HArpysku W
3Ha4YeHuns npmeeneHsl B Tabnnye 30.

Tabnwnmuya30

Cxema
HIKPENIeHHs
KOI0HHEL
(cToilkH) B
BH]
HAMPYIKH

u 1.0 0.7 0.5 20 1.0 20 0.725 1,12

Koa(pCbl/lLl,l/leHTbl pacquH0|7| DJINHBI KOJIOHH (CTOEK) NMOCTOAHHOI0 cevYeHuns C ynpyrmm
3aKpenJJieHneM KOHL0B c/iefyeT onpenendaTtb No opMmynam, npuBegeHHbIM B CBoAE
npaBuJ rno rnpoeTnpoBaHUIO CTaJibHbIX KOHCprKLI,I/II7I.

10.3.4 KoapdpnuynmeHTbl pacH4eTHOM [OJINHbI KOJIOHH TMOCTOAHHOIMO Ce4YeHnsa B
NJOCKOCTN CBOBOAHBIX NN HeCBOOOOHLIX paM Npu OANHAaKOBOM Harpy»XeHun y3os,
pacrnoslIoXXeHHbIX B OLHOM YpPOBHe, clefyeT onpenensaTtb no gopmynam Tabnuubl
31.B cBOOOAHbIX paMax rMpu XXeCcTKOM KpenJsieHn ocHoBaHU KoJ1oHH (0,03< p <50)
N WapHUPHOM KpenJeHun puresien K BEpXHUM KOHLAM KOJIOHH B hopmynax (142) n
(143) cnepgyeT npuHnMaTb n = 0.

Tabnunmuya3l
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CroDogMele paME
= 038
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Cr 0,2 = p

Heceoboanee pamMu

[ JR—




DUPAHMH 51dd

| T
NN IV N IV as(paps) | omams
| | Ll |
i

_ 1+ 046 p+n)=018pn

| 1l Cpepmumll yrmx = Jl+ﬂ,@3[,l;-—.lr]+{l.'.’l,wr
L J 050 +pa) | 050 +ny)

(145)

I s : ) Hmsnnil yraos
{ | | b & () +pa) U.il{.lr|+u!]

Hacmuse caat

[
.

=0

r 1] _ [i=036n

A= \Tr093n

. 1+039n
p=

I 24154n

—
—

p=®

Cfioaname s, spumimne s maioge 31:
Taty Jea 6 Mg, T — SOOMEHTRL MBEPLAN CENEHRA PIMCISH, TPHMBKARIIN COOTRETCTBEHHO K
BEPXHEMY H HIEGRHEMY EOHITY IPOBEpReo i kono b
el — COOTRETCTHEHRD MOMENT HHEPLIMA CENCHEA W TS HPOBEPReMO KOSOHIL}

1, I, 2 — nponetia pasn;
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NMpuumevannme — Jlm kpaiineii poooHnn ceofogmod sneronpoaeTaod paus posgdungiesT g

CIEAVET dHIPE RN TE T SHANEHHAR 7 M 8 K3K LIN KCLWOHE O H T Ml [FEsLLl.

10.3.5 MNpwn oTHOWeHuUn H/ B= 6 (roe H - nonHasa BbiICOTa CBOOOAHOW MHOMO3Ta>KHOW
paMbl, B - WUMPUHa paMbl) AO/KHA ObiTb NpoBepeHa obwas yCTON4YMBOCTbL pambl B
LLesIOM KaK COCTaBHOIM0 CTep)XHS, 3alleMJIEHHOro B OCHOBaHUWM U cBOBOAHOrO
BBEpPXY.

10.3.6 Mpn HEPaABHOMEPHOM HArPy>XXEHUN BEPXHUX Y3/0B KOJIOHH B CBOOGOAHOMN
O HO3Ta)XHOW paMe N HaNNYNM XKECTKOro AMCKA NOKPbITUA NN MPOA0JIbHbIX CBS3EN
No BEpPXy BCEX KOJIOHH KO3(MPULMEHT pacyeTHOM OAuHbl pef Haubonee
Harpy>XeHHOI KOJIOHHbI B MJIOCKOCTW paMbl C/ieAyeT onpeaensTb No opMyne

_ . [1EN
Her= UL ﬁl—}'cl:l'j_u‘?- (146)

Foe u - KoadpPnumnmeHT pacHeTHON OJINHBLI MPOBEPSEMON KOJNIOHHbI, BbIYUC/IEHHbIV MO
dopmynam (141) n (142);

Ic,NC - MOMEHT MHEpPLUMN CEYEHUA N YCUne B Hanbosiee Harpy>XeHHOM KOJIOHHE
paccMaTpMBaAEMON paMbl, COOTBETCTBEHHO;

2Ni, 2/i- cymMa pacHeTHbIX YCUINA U MOMEHTOB MHEPUUN CeYeHUN BCeX KOJIOHH
paccMaTpMBaeMoOn paMbl N YeTbipex cocegHmx paM (Mo ABe C Ka)KAOW CTOPOHbI)
COOTBETCTBEHHO; BCe YCWIUA chnepyeT onpenensaTb MpM TOM )Xe Cco4YeTaHum
Harpys3oK, KOTopoe Bbi3blBaeT ycuane Nc B NpoBEPAEMON KOJSIOHHE.

10.3.7 KoapdpumuymeHTbl pacyeTHOM QOJINHbI [ OTAESIbHbIX YYaCTKOB CTyneH4YaTbIX



KOJIOHH B MJIOCKOCTW paMbl cnenyeT onpenenaTb COrjiacHO NpuaoeHuto N unm Ha
OCHOBE pacYeTHOW CXeMbl, Y4YUTbIBalOWEN (paKTU4eckne yCcnoBUSA 3aKpenseHus
KOHL,0B KOJIOHH C y4eToMm 10.3.1 n 10.3.2.

Mpn onpeneneHnn Ko3MPULNEHTOB PAaCYETHON AJIMHBI |4 A8 CTyrneHYaTbiX KOJMIOHH
paM 0OHO3Ta)XHbIX NPON3BOACTBEHHbIX 3[4aHNA HE YYMUTbLIBAETCSA BINAHUE CTEMNEHMU
3arpy>keHuns N XXeCcTKOCTU COCelHUX KOJIOHH; AJIS MHOrOMpPOAETHbIX paM (C YUCSIOM
nponeToB ABa 1 6osiee) Npn HaNNYUM XKECTKOro ANCKA MOKPbLITUS U MPOA0SbHbIX
CBsi3ell, CBA3blBAOLWMX  MOBEPXY BCE  KOJIOHHbI U obecnedymBatoLlmx
MPOCTPAHCTBEHHYIO pPaboTy COOPY)XEHUsl, pacyeTHble [OJIMHbI KOJIOHH cheayeT
onpenensiTb Kak Ass CTOEK, HEMOABUXXHO 3aKPErIEHHbIX Ha YPOBHE purenen.

10.3.8 KoathpunumeHTbl pac4€THOW OJIMHBI |4, onpefenéHHble A58 KOJTOHH CBOOOOHbIX
OOHO3TaXKHbIX (MPWN OTCYTCTBUU XXECTKOr0 ANCKA MOKPbLITUA) N MHOMO3TaXXHbIX paM,
cnefyeT yMeHblWaTb YMHOXXEHNEM Ha KOI(PUUMEHT Y, onpenenseMsi no opmyne

w=1 _'a[l—{mﬁ}f]:*”. (147)
Foe a= 0,65 - 0,98 + 0,25B% ;

w= i/ Sl w5,

3n0ecb 0603Ha4YeHo:

B=1- ML/ M=0,2; m= MA/ (NWC);

A- yCNnoBHas rMOKOCTb KOJIOHHbI, Bbl4NC/IEHHas C y4éToM TpeboBaHun7.3.2 n 7.3.3.

PacyéTHble 3Ha4veHumsa npoponbHom cuabl N wm  wm3rnbawwero MOMeHTa B
paccynTbiBaeMon ceoboaHoOM pamMme cneagyeT onpenenaTb corjiacHo 9.2.3.

3Ha4vyeHne nirnbatouero MomeHTa M1 cnefyeT onpenensTb A1 TOr0 XKe COYeTaHUs
HAarpy3ok B TOM XK€ CeYeHWM KOJIOHHbI, rae AencTByeT MOMeHT M, paccMaTpuBas
paMy B JaHHOM pacY4ETHOM cJlyvyae Kak HecBoboHYy1o.

10.3.9 PacyéTHble OJIMHblI KOJIOHH B HanpasieHUM BAOJb 34aHUSA (M3 MJIOCKOCTWU
pambl) cienyeT MPUHUMaTb PaBHbIMU PACCTOAHUAM MeXAY 3aKpensieHHbIMU OT
CMeLLEeHNSa U3 NJOCKOCTM paMbl TOYKaMuM (OropaMun KOJIOHH, NOAKPAHOBbLIX 6anok
NNoaCcTPONUbHBLIX (epM, Yy3JlaMN KPernJsieHna CBA3en u purenem v T.M.) WK
onpenenaTb Ha OCHOBE pPaCYeTHOM CXeMbl, y4YuUTbIBalOWeEN aKTUyeckmne ycnoBus
3aKpensieHNst KOHLLOB KOJIOHH.

10.3.10 Pac4éTHyl OAMHY BEeTBEW T[JIOCKUX OMop TPaHCNOPTEPHbLIX ranepen
cnenyeTt NpMHUMaTb PaBHOMN:

B MNPOAOJIbHOM HarpasJieHUN ranepen - BbiCOTe onopbl (0T HM3a Gasbl 40 OCw
HUXHEero rnosca gepmbl wanm 6anknm), YMHOXEHHOW Ha Ko3(duumneHt W,
onpenenseMbln Kak 019 CTOEK MOCTOAHHOIro Ce4YeHUs B 3aBUCUMOCTU OT YCJI0BUN
3aKpernaeHnsa nx KOHLO0B;

B NornepeyHoM HamnpaBnaeHun (B MAOCKOCTU OMOPbI) - PACCTOSHMIO MeXay LeHTpaMu
y3J10B; Npy 3TOM O0JIKHa ObiTb NMpoBepeHa o6Lian YyCTONYMBOCTb OMOPblI B LIESIOM
KaK COCTABHOIO CTEPXXHS, 3alLeM/IeHHOro B OCHOBaHUN 1 CBOOOAHOI0 BBEPXY.



10.3.110npeneneHne pacHETHbLIX OAJIMH KOJIOHH (CTOEK), B T.4.C)KATbIX d/IEMEHTOB
MPOCTPAHCTBEHHbIX peweTyaTbIX KOHCTPYKLUWNA, C NCNOJIb30BaHMEM
CEPTUPULIMPOBAHHBLIX MPOrPaMMHbIX BbIYUCANTENbHbLIX KOMMIEKCOB BbIMOJIHAETCS B
npeanosioXXeHnm ynpyrom paboTbl CTanm no HeaedopMNpPoBaHHON CXeMe.

10.4 NMpepenbHble TMOKOCTN 3 N1EMEHTOB

10.4.1 TubkoCTK 3neMeHTOB A= /effi He [Oo/MKHbI NpeBbIlWaTb NpeaesibHbIX 3Ha4YeHUN
A, NpuBefeHHbIX B Tabnuue 32 gnd cxaTblX 3/leMeHToB U B Tabnuue 33 - ans

PaCTAHYTbIX.

10.4.2 na sneMeHTOB KOHCTPYKLUMNI, KOTOPbIE COrfIaCcHO NpuioeHuto B oTHocaTcA
K rpynne 4 B 340aHUAX U COOpPYXeHusax Bcex knaccos no NOCT 27751, 3HavyeHue
npegenbHon rmbkocTn nosbiwaeTcs Ha 10 %.

Tabnwunuya32

MpenenbHas
rmbkocTb
DN1eMeHTbl KOHCTPYKL NI CXKaTbIX
3/1eMeHTOB
}\u

1 Tllosica, oONOpHble packoCbl W CTOWKW, TrMepefarowine onopHble
peakuuu:

a) NNOCKUX hepM, CTPYKTYPHbIX KOHCTPYKLUUA N MPOCTPAHCTBEHHbIX 180-60a
KOHCTPYKUWUI N3 TPpy6 nnm napHbIX yroakoB BbICOTON Ao 50 M

6) NPOCTPAHCTBEHHbLIX KOHCTPYKUMA W3 OAMHOYHbIX YrOJIKOB, a
TaK>XenpoCTPAaHCTBEHHbIX KOHCTPYKUMM 13 Tpyb M napHbiX yrosnkos(120
BbICOTOM CB. 50 M

2 D/1eMeHTbl, KpoMe YKa3aHHbIX B No3uumnax 1 n 7:

a) nNJOCKMUX epM, CBapHbIX MNPOCTPAHCTBEHHbIX W CTPYKTYPHbIX
KOHCTPYKUUA M3  OAMHOYHbIX  YroOJIKOB, MNPOCTPAHCTBEHHbIX K[210-60a
CTPYKTYPHbIX KOHCTPYKLUUI N3 TPy6O 1 NapHbIX YroJKOB

6) NPOCTPAHCTBEHHbLIX U CTPYKTYPHbIX KOHCTPYKUUA M3 OLUHOYHbIX
Yrosikos ¢ 601TOBbIMU COEAUHEHNAMU

3 BepxHume nosica dpepM, He 3aKperJieHHble B Mpouecce MOHTaXa 220-40q
(NnpepenbHyto rMbKOCTb nocne




3aBepLUEeHNs MOHTaXka csieayeT NpUHUMaTbL Mo No3numm 1) 220
]_ -
4 OCHOBHbIE& KOJZIOHHbI 80
60a

5 BTopocTeneHHble KOJNIOHHbI (CTOMKKN haxBepka, hoHapen n T.Mn.), 3/IEMEHTHI
peweTKN KOJIOHH,

3/1eMEeHTbl BEPTUKAbHbIX CBA3EN MeXAY KOJIOHHaMn (Huxe B6asiok KpaHOBbIX
nyTten)

210-
60a

6 DneMeHTbl CBSI3eN, KPOMe YKa3aHHbIX B MO3ULMW 5, a TakXe CTepXXHW,
cny>xxalime

nns YMEHbLUEHNS PACYETHON OJIMHBI  CKATbIX CTEPXHEN, W  Opyrue
HEHArpy>XeHHble

3JIEMEHTbI, KpOMEe yKa3aHHbIX B No3uuum 7

200

7 CXaTble N HeHarpy>XeHHble 3JIeMEeHTbl MPOCTPAHCTBEHHbIX KOHCTPYKLMIA
TAaBPOBOrO U KPECTOBOro CEYEHUWN, NOABEP)XEHHble BO34ENCTBUIO BETPOBbLIX
Harpy3ok, npu

npoBepke rmMbkKoCTU B BEPTUKANIbHOWN MIOCKOCTU

150

Obo3Ha4YeHmne, npuHAaToe B Tabsmye 32:

c/lyqasix BMECTO gcneayeT NpuHUMaTh @é).

a=N/QARy Y~ KOIDMDULMEHT, MpUHNMaeMbin He MeHee 0,5 (B COOTBETCTBYIOLLUX

Tabnwnuya33

AuMpY BO3OENCTBUN HA KOHCTPYKLNIO Harpys3ok

I'Ipeueanaﬂ rMOKOCTb PaCTAHYTbLIX 3JIEMEHTOB

3MIEMEHTBI KOHCTPYKLIA ONHAMNYECKUX, OT KpaHOB
MPUI0XKEHHbIX (c™M. npum. 4) n
HenocpencTeeHHo|CTATUNECKNX |\ e ne3Hof0pOXHbIX
K KOHCTPYKL NN COCTaBOB

1 lModAca wn onopHble packochl

MJI0CKNX depm (BkItOHaAA 250 400 250

TOPMO3Hble dhepmbl) n

CTPYKTYPHbIX KOHCTPYKLWN

2 DN1IeMeHThI dhepm n

CTPYKTYPHbIX

KOHCTPYKUWUHA, kKpome|350 400 300

YKa3aHHbIX

B mo3nuum 1

3 HuxxHue nosca 6anok n depm | i 150

KPaHOBbIX NyTen

4 2JneMeHTbl BepTUKallbHbIX

cBA3en

Mexxay KOJTOHHaMM (H1>xel300 300 200

banok

KPaHOBbIX MyTewn)

5 MNMpo4ne aneMeHThbl CBA3EN 400 400 300




6 [llosica M OMopHble pPacKoChl
CTOEK U TpaBepc, TArm Tpasepc
onop JINHUI 351eKTpornepenayu,
OTKPbITbIX pacnpeaennTenbHbix|250 - -
YCTPONCTB U KOHTAKTHbIX CceTen
TpaHcropTa

7 2NnemMeHTbl onop  JIMHWUIA
afieKTponepenadn, OTKPbITbIX
pacnpeAenmTeNbHbIX 350
YCTPOMNCTB U KOHTAKTHbIX CceTen
TpaHCnopTa, KPOMe yKa3aHHbIX
B NO3UUMAX 6 n 8

8 S/IeMeHTHhI
MPOCTPAHCTBEHHbIX

KOHCTPYKUMUW  TaBpPOBOro n
KPecToBOro ceyeHun (a B Tarax

Tpasepc orop JIHUIA
3/1eKTponepenayn n n3(150 - -
OOWNHOYHbIX YrOJIKOB),
MoABEP>XXEHHbIX  BO34ENCTBUIO
BETPOBbIX Harpysok, npw
rnpoeepke rmbkKocTu B

BEPTUKAJIbHON MJIOCKOCTU

MpuuMmeyvyaHUsd

1 B KOHCTPYKLMSAX, HE NOABEPralOWNXCA AUHAMUYECKUM BO3OENCTBUAM, TMOKOCTb
PacCTAHYTbIX 2JIEMEHTOB CJ/ieQyeT NPOBEPATb TOJIbKO B BEPTUKAJIbHbIX MJIOCKOCTSAX.
2 [Onsa snemMeHTOB cBA3en (no3uumsa 5), y KoTopbix npornbd non OencTBUEM
cobcTBeHHOro Beca He npesbiwaeT /150, Npyu BO3AENCTBUU Ha KOHCTPYKLMIO
CTaTUYeCKMX Harpysok npuHumatoT A, = 500.

3 [I'mMbkoCTb pacCTAHYTbIX 3/IEMEHTOB, MOABEPrHyTbIX NpeaBapuUTeslbHOMY
Hanps>XKeHUto (TAXKM C Tanpenamun), He orpaHNYnBaeTCs.

4 3Ha4dyeHusa npegenbHbIX rMBKoCcTen cregyeT MNPUHUMATb MNPWU KpaHax rpynn
pexumoB paboTel 7 K ( B uexax MeTannypruyeckmx npomsBoacts ) m 8 K B
cooTBeTcTBUKM ¢ CIT 2 0.13330.

5 Ansa HMXHUX nosicoB 6anok 1 epM KpaHOBbLIX MyTEN NPU KPaHaxX rpynn pexxmmos
paboTbl 1 K - 6 K npuHumatoT A, = 200.

6 K OMHaMn4yeCcKMM Harpyskam, NPuUIOXXEeHHbIM HernocpencTBEeHHO K KOHCTPYKL UK,
OTHOCATCSA Harpysku, nNpuHMMaeMble B pacydeTax Ha YCTaNoCTb WM C YYETOM
KoahpuumeHTos gnHammdHocTm no CI1 20.13330.

11. PacyeT NNCTOBbIX KOHCTPYKL NN

11.1 Pac4yeT Ha NPOYHOCTb

11. 1.1 PacyéT Ha MNPOYHOCTb JINCTOBbLIX KOHCTPYKUUN ( obonoyvyek BpalleHus ),
HaxoaALWmMxXcs B 6€3MOMEHTHOM HaMpPsSA>XeHHOM COCTOSIHUMN, CrefyeT BbIMOJIHATbL MO

hopmyne

1
R v

Vi

2 2 2
Jnx -g.0, +0, +3r =1,



(148)

Foeoxwun Oy - HOPMaJlbHbIE HalNpAaXeHnAa No AByM B3aMMHO nepredHankKyaapHbIM
HarnpasJIeEHNAM,

Y KO3I(pDUUMEHT ycnoBun paboTbl KOHCTPYKUNIA, Ha3HavYaeMbll B COOTBETCTBUUN C
TpeboBaHuamm CI 43.13330.

Mpwn 3ToM abCconoTHbIe 3HAaYeHUA TIaBHbIX HaNpPs>XeHUn LO/HKHbl 6biITb He 6onee
3HAYE€HUN PACYETHbLIX COMPOTUBIIEHUN , YMHOXEHHbIX Ha Y.

11.1.2 HanpsxeHns B ©0e3MOMEHTHbIX TOHKOCTEHHbIX 000/104Kax BpawleHus
(pCYHOK16), HaxoOAwMxca non pLasBJsieHUeM >XUAKOCTWU, ras3a Wan cCbiny4dero
MaTepuana , cnepyet onpenendaTb No popMynam:

F

2rrt cos H: (149)

T =(plt- o/ r)r, (150)

Oe 0l n 02 - COOTBETCTBEHHO MepuanoHasIbHOE M KOJibLileBOE Hanpsa>XeHns;

F - NpoeKumsa Ha 0Cb Z - Z060JI04YKM NOMHOr0 PAaCYETHOIr0 AaBNeHUs, AENCTBYHOLLEr0
Ha YacTb 0060/104KN abc (CM. pUCYHOK 16);

rv B- pagunyc v yrosa, nokasaHHble Ha pPUCYHKe 16;
t- TonwmHa 060104KWK;
p - pac4éTHOe AaBlIeHNe Ha NOBEPXHOCTb 000/104KUK;

rl,r2 - pagunycbl KPMBWU3HbI B TJIAaBHbIX HaMpaBJE€HUAX CPEeOUHHOW MOBEPXHOCTU
060104KN.

Pucyrnok 16 - Cxema 000/104KM BpalleHus

11.1.3 Hanps>xeHna B 3aMKHYTbIX 6€3MOMEHTHbIX TOHKOCTEHHbIX 000/104Kax
BpalLleHnsa, HaxoO4sawWnuxca non BHYTPEHHUMM paBHOMEpPHbLIM fOaBJieHUeM, cnepyer
onpenenaTb No opMysam :

Ona ymnnHgpunydecknx obonoyek
ol =prf (28); 02= pr/t (151)

ansa cchepunyveckmnx obonoyek



0l = 02 = pr/ (20); (152)
ONA KOHU4Yecknx obonoyek

pr pr

7= 2t cos B 102 = tcos 7 (153)

roe p - pac4éTHoe BHYTpeHHee AaBsieHMe Ha eanHULY NoBEPXHOCTU 060104KM;
r- pagnyc cpeanHHOM NoBEepPXHOCTN 060104KKN (pUCYyHOK 17);

B- yron mexnay obpa3syrouen KoHyca u ero ocbto z - z(CM. pUCyHOK 17).

£

Pucyrnok 17- CxeMa KOHU4eCKOMU 000/104KHN BpaLleHus

11.1.4 Mpwn npoBepke MNpPOYHOCTN 060N04EK B MeCTaxX U3MEHEHUA ux HopMbl KUan
TOJIWMHBLI, a TakKXe W3MeHeHUs Harpysku cnegyet Y4YuTbiBaTb MeCTHble
Hanps>XeHnsa (Kpaesoun 3 eKT).

11.1.5 HanpshxeHusa un ycunua B ob6onodykax nwbonm KoHpurypaumm cnepyetr
BbIMOJIHATL B CoOTBeTCTBUMM C TpeboBaHmamm 11.1.2-11.1.4, a TakxXe C
NCNONIb30BaHMEM CepTUPUUUPOBAHHBLIX MPOrpaMMHbLIX KOMIMJIEKCOB MNpPU pacyeTax
MO NMPOCTPAHCTBEHHOM pac4YeTHON CXeMme.

11.2 PacyéT Ha yCTONYMBOCTb

11.2.1 Pac4éT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYrOBbIX LMWINHAPUYECKUX 000s104eK
BpaLLEeHNs, paBHOMEPHO CXaTbiX NapannesnbHo obpasylowmMm, cnepyeT BbIMONAHATb
no popmyne

7,

<1,

o - =
:r.l:}rg (154)
roe ol - pacyéTHoe Hanps>xeHne B 060J104Ke;

ocr,1 - KpUTNYECKOoe Hanpsi>XeHne, paBHoe MeHbLUEMY U3 3HaYeHU YRy nnu cEt/r
(3oecb r- pagnyc cpeanHHOW NoBepxHOCTU 060104KN; - ToNwKnHa 0bosioukn) npu r
/ t=300; npn r/ t>300 ocr,1 = cEt'r.

3HaveHunsa KoappuumeHTos Y nNpu 0 <r/t < 300 cnepyeT onpenenaTb No opmyne

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



3HavyeHnsa koacduuneHTa € crenyeT onpenensaTtb No Tabnvue 34.

Tabnwnuya34

/4100 |200 |300 {400 {600 (800 |1000|1500|2500
c 10,22/0,18/0,16(0,14(0,11|0,09|0,08 |0,07 |0,06

B cny4ae BHeLEeHTPEeHHOro cxxaTua napannienbHo obpasyowmm nam YncToro narmnba
B OMaMeTpasibHOW TMJIOCKOCTU TMPU  KacaTesibHbIX HAMPS)XEeHUsiXx B MecTe

Hanbosbllero MoMeHTa, He mnpeBbllalwmx3HadeHns 0,07EF (432, HanpsxeHne

ocr,1 ponxHo 6bITb yBenmnyeHo B (1,1 - 0,1 ol / ol) pa3a, rge 01l - HauMeHbLUee
Hanps>XeHue (pacTarnearoLMe HanpPsXXeHNs CYUTaTb OTpULaTENIbHbIMN).

11.2.2B Tpybax, pacCYNTbIBAEMbIX KaK CXaTble WJN BHELEHTPEHHO CXXaTble

y A=2/R,[E= 0,65
CTEPXHU TMpPUN  YC/NOBHON TUOKOCTU , OOJKHO OblTb BbIMOJIHEHO

ycnoBune
ritsn,(E/R,. (156)

Takme Tpybbl cregyeT pacCyYMTbiBaTb Ha YCTOMYUMBOCTb B COOTBETCTBUU C
TpeboBaHMAMKM pa3nesnoB7 U 9 He3aBMCMMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK.
Pacy4éT Ha YyCTOMYMBOCTb CTEHOK OeCLIOBHbIX WAN 3NeKTPOCBapHbIX Tpyb He
TpebyeTcs, ecnm 3Ha4YeHUs 1/t He NMPEBbLIWAT MNOJIOBUHbI 3HAYEHWU, onpeaensaemMbix
rno opmyne (156).

11.2.3 UnnuHapuyeckas naHesnb, oneptas nNo AByM obpas3ylowum u OByM Oyram

HanpaBAsoLLEN, paBHOMEPHO CxXaTas BAOJb obpa3sytowmx, npu b2/ (rt) <20 (roe b -
LUMPUHa MaHenu, N3MepeHHas No Ayre Hanpaensfwlwen) AoKHa ObiTb paccyMTaHa
Ha YCTOMYMBOCTb Kak NaacTUHKa No opMyiam:

npu pac4éTHOM Hanps>xeHun 0<0,8 Ry

i< 19.)E fa;
hi 1< 1, ja; (157)

NPY PACYETHOM HANPSXKEHUN G = Ry

bhir< 37/7./1+500R.,./E.
o v/E- (158)

Mpwn 0,8 Ry< o< Ry Hambonbllee OTHOWeEHMe b/ tcnepyeT onpenensaTb JIMHENHON
WHTeprnonsaumnen.

Ecnn b2/(rt) > 20, TO naHenb cnepyeT pacCyYNTbiBaTb Ha YCTOMYMBOCTb Kak
o6ono4ky cornacHo tpeboBaHuam 11.2.1.

11.2.4 PacyéT Ha YCTOM4YMBOCTb 3aMKHYTOW KPYroBOW LUAMHAPUYECKON 060/104KN
BpalwleHuns, npm OAeNCTBUN BHELIHEro paBHOMEPHOro AaBNI€HUS P, HOPMAJIbHOIMO K
OOKOBOW MOBEPXHOCTU, CNefyeT BbINOJIHATL N0 hopMyie

02/ (O¢r2 YI=1, (159)

roe 02 = pr/ t- pac4éTHOE KoNbLIeBOE Hamnpsi>xkeHne B obosioyke;



OCr,2 - KpUTUYEeCKoe Hanpsi>XxeHne, onpeaenseMmoe no opmMmynam:

npu 0,5 </ r =10

ocr,2 = 0,55E(r 1) (t N32; (160)

npn / r= 20

ocr2 = 0,17 E(t N?; (161)

npwuwld </fr< 20 Hanpsi>xxeHne ochL2 cnepyeT onpepensts JIMHENHON
MHTepnonaumnen.

34ecb /- gNvHa unanHapunyeckom 060104KN.

Ta ke o060n04Ka, HO YyKpernJeHHas KoJibueBbiIMU pébpamMu, pacrnosioXEeHHbIMU C
warom s =0,5r mexay ocsamMm, OoJKHa ObITb paccyMTaHa Ha YCTOMYMBOCTb MO
dopmynam (159)- (161) c NnoACTaHOBKOMN B HUX 3HAYEHUS S BMeCTO /.

B 3TOoM cnyyae [o/KHO ObITb YA0BAETBOPEHO YC/I0BME yCTONYMBOCTN pebpa B cBOEN
NMJOCKOCTN KaK CXATOro CTep>XHs corsacHo TpebosaHuam 7.1.3 npu N = prs un
pac4éTHOM pOnnHe CTepxH4a lef = 1,8, npu 3ToM B ceydyeHue pebpa cnepyet

. 65t /E/R o
BKJIIOYATb Y4acCTKM 0B60N0YKN LUMPUHOWN /Ry C KaXXo0Wn CTOPOHbI OT ocu pebpa,

a ycioBHas rmbkocTb cTepxxHsa 4= WEy/E'__ He pomkHa npesbiwaTs 6,5.

Mpn ooHOCTOPOHHEM pebpe XKeCTKOCTU ero MOMEHT MHepuun cnepyeT BblYUCAATH
OTHOCUTEJIbHO OCK, COBMagatoLlen ¢ bamxxanwen NoBepxHOCTbIO 060104KN.

11.2.5 PacyéT Ha YyCTOM4YMBOCTb 3aMKHYTOW KPYroBOW LUAMHAPUYECKOW 060/104KN
BpalleHns, NOLABEP>XEHHON OOHOBPEeMEHHOMY OeWCTBUI0 Harpy3oK, YKa3aHHbIX B
11.2.1 n 11.2.4, cnepnyeT BbINOJIHATbL MO popmMyne

(ol/ocrnl +02/0ocr2)/yc=1,(162)

roe ocr,1 no/HKHO 6bITb BblYUCAEHO corslacHo TpeboBaHuam 11.2.1 n ocr,2 -
cornacHo TpeboBaHmam 11.2.4.

11.2.6 PacyéT Ha yCTOMYMBOCTb KOHUYECKON 060/104KN BpaLLEHUS C YrJiOM

KOHYCHOCTW B<60°, cxkaToit cunoit N BLOMb ocK (pUCYHOK 18), cneflyeT BbINMOAHATb
rno popmyne

N (N ye) < 1, (163)
roe Ncr- KpuTuydeckas cuna, onpefensieMas rno gopmyne

Ncr= 6,28t ocr,1rm cos? B, (164)
30ecb - TonwmnHa o060N04KN;

ocr,1 - 3Ha4YeHne Hanps>XeHns, Bbl4NCIeHHOe cornacHo TpeboBaHmam 11.2.1 ¢
3aMeHOoW paaunyca rpaguycom rm, paBHbIM

rm= (0,92 + 0,1r1) / cos B. (165)



11.2.7 PacyéT Ha yCTOMYMBOCTb KOHUYECKON 060/104KN BpaLLEeHUsA Npu encTBUN

BHELLIHEro paBHOMEPHOIro AaBJ/IEHUS P, HOPMaJIbHOro K 60KOBOI MOBEPXHOCTH,
cnenyeT BbIMOJHATbL N0 hopMyne

02/ (02 V=1, (166)

Pucynok 18- CxeMa KOHM4YecCKOM 000/I0MKM BpalieHUs nop AeucTBUEM
NPOAOJIbLHOIO YCUJIUA COKaTus

30ecb 02 = prm/ t- pac4éTHOe KoJsbLieBoe Hanps»xeHne B 060/104Ke;

0Cl,2 - KpUTUYECKOE Hanps)xeHue, onpeaensemoe no dopmyse

ocr,2 = 0,55E (rm/ h) (¢ rm)3/2, (167)
roe rm- paguyc, onpegensieMsin no gopmyne (165);
h - BbICOTa KOHMYeCcKon 060/104KK (MeXay OCHOBAHUSAMMN).

11.2.8 Pac4éT Ha yCTOMYMBOCTb KOHMYECKON 060/104KN BpaLLeHUs, NOABEPKEHHON
OOHOBpPEMEHHOMY [OeWCTBUI0 Harpysok, ykasaHHbix B 11.2.6 n 11.2.7, cnepyet
BbINOJIHATL MO (hopMyne

(M Ncr+ o2 /ocr,2)/ yc=<1, (168)
roe 3HadyeHusa Ncrwn ocr,2 cnegyeT BblMUCNATbL No popmynam (164) n (167).

11.2.9 Pac4éT Ha yCTOMYMBOCTb MOJIHOW chepudeckon 060no4ku (Mnm ee cermeHTa)
npu r/t =750 1 0E€NCTBUN BHELWIHEr0 PaBHOMEPHOro AaBJIEHNSA P, HOPMaJIbHOIO K ee
MOBEPXHOCTU, cnefyeT BbIMOJSIHATbL MO hopMye

o/ (ocryc) =1, (169)

roe o= pr/ (2t)- pacH4€THOE Hanps >XeHune;

ocr= 0,1 El/ r - KpuTn4eckoe Hanps>xeHne, npuHMMaemoe pasHbIM He 6onee Ry,
30€eCb r- pagnyc cpeanHHON NOBEPXHOCTU Cchepbl.

12. PacyeT 3/1eéMeHTOB CTaJIbHbIX KOHCTPYKLIMN Ha
YCTaJIOCThb

12.1 O6bwime nonoxxeHnsa pacyeTa

12.1.1 Mpu NPOEKTUPOBAHUN CTasbHbIX KOHCTPYKUMA W UX 35eMeHToB (6anku



KPaHOBbIX NyTen, 6anku paboumnx nNaowanok, 3IEMEHTbl KOHCTPYKLUNIA BYHKEPHbIX U
PA3rpy304HbIX 3CTaKajh, KOHCTPYKUMW mnog ABUraTenu v Ap.), HemnocpeacTBeHHO
BOCMPUHMMAKOLWIMX MHOFOKPATHO OENCTBYHOLIME MNOABUXXHbIE, BUOPALMOHHbLIE WK

LPYroro BWAa Harpy3kuM C KOMMYECTBOM LMKIOB HarpyxeHuit 10° un 6onee,
npuBOASALLME K SIBNEHUIO YCTaNIoCTU, cneayeT NPUMEHATb TakMe KOHCTPYKTUBHbIE
peLleHnsi, KOTOopble HEe BbI3bIBAOT 3HAYUTEJIbHOW KOHLEHTPALUW HaNpsXXeHun, n
NpoBepPATb PAaCYETOM Ha YyCTaNOCTh.

KonmyecTtBo UMKIIOB HarpymeHw?l cneayet npuHMMaTb MO TeXHONOMM4YeCKuMm
Tpe6OBaHI/IFIM SKCnayaTaunmn.

Pacy4éT KOHCTPYKUMW Ha YCTaNoCTb cneayeT NMpPOu3BOAUTbL Ha OENCTBME Harpysok,
yCTaHaBnmeaeMbix cornacHo CI120.13330.

PacyéT Ha yCTasoCTb TakXe csefyeT BbINONHATb OS5 KOHCTPYKUMW BbICOKUX
coopyXeHun (Tuna MayT, baweH m T.n.), KOTOpble MOABEPralTCABO3AENCTBUAM
pe30HaHCHOro Buxpesoro Bo3by>xaeHusa cornacHo CI 20.13330.

12.1.2 Pac4éT Ha yCcTanocCTb cnenyeT NponssBoanTb No popmyne

Trax <1
ﬂRv}"p

' (170)

roe om a x- Haubonbwee Mo abCoNOTHOMY 3HAYeHUIO Hanps>XeHne B
pacCYNTbIBAEMOM CEYEHUN 3JIEMEHTA, BbIYUCJIEHHOE MO CeYyeHuto HeTTo be3 y4yéTa
Ko3(hpuumeHTa ANHAMUYHOCTU N KO3 PUUMNEHTOB @, b, ¢ ¢&;

R v - pac4éTHOe COonpoTMBJIEHNE YCTasoCTu, NpuHUMaemoe no Tabnuue 35 B
3aBMCMMOCTM OT BPEMEHHOr0 COMNPOTUBAEHUSA CTananm Run v Fpynn 3J1eMEHTOB WU
COeNHEHNIN KOHCTPYKLUMI, NpnBeaeHHbIX B Tabnnuye K.1 (npunoxxeHune K);

0- KO3 PULMEHT, YHUTbIBAOWMNNA YACIIO LLIMKIIOB HAarpy>XeHun n,
npu n=3,9 - 10° npuHMMaeMslit paBHbIM a= ,77;

npu n< 3,9 - 10° BbiuMcnsembIii o hopMynam:

AN rpynn an1emMeHToB 1 n 2

a= 0,064 (n/10%)2 - 0,5 (7/10°8) + 1,75; (171)

Ana rpynn s3femMeHTos 3 - 8

o= 0,07 (n/10°)2 - 0,64 (n/10°) + 2,2; (172)

yv - KOI(pPMUMEHT, onpepensembin no Tabnanue 36 B 3aBUCUMOCTU OT
Harnps>XeHHOro COCTOSAHUA N Ko3(h(pUUMeHTa aCUMMETPUN HaNpsXXeHun p= omin/
omax (3aecb 0min - HauMeHbllee Nno abCoNTHOMY 3HAYEHUIO HaMNps>XeHune B
pacCYNTbiIBAEMOM CEeYEeHUWN 3NeMeHTa, BbIYUC/IAeMOe TaK e U Mnpu TOM Xe
3arpyXeHmn, Kak um omax). [pn pasHO3HaAYHbIX HaMps>XeHuax omax wu omin
3Ha4YyeHue KoappunumneHTa cnegyeT NMPUHNMaTb CO 3HAKOM «MUHYC».

Mpwn pacyéTte no popmyne (170) foMKHO BbITb BbIMOAHEHO YC0BME ARV YV < Rulyu.

Tabnwnuya3s



3Ha4vyeHne Rvnpu HOPMAaTUBHOM 3HaYEHUN BPEMEHHOI0 CONPOTUBIEHNSA
pynna cTanu Run, H/MM?2
3JIEMEHTOB 10 420 cB.420 cB.440 cB.520 cB.580
0o 440 no 520 no 580 no 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Ona Bcex mapok ctanm 90
4 To xe’75
5 «60
6 «45
7 «36
8 «27
12.1.3 CTasibHble KOHCTPYKL UK n nX 3/1eMeHTHhl, HernocpencTBeHHO

BOCMIPMHUMAIOLLME Harpy3ku C KOJMYECTBOM LMKJIOB HarpyXeHuin MeHeelO>,
cnegyeT nMpPoOeKTUpPOBaTb C MPUMEHEHMEM TaKUX KOHCTPYKTMBHbLIX peLleHunn,
KOTOPble He BbI3bIBAOT 3HAYUTENIbHOW KOHLEHTpauun Hanps»xeHuin. B gpyrux
C/lydasix CTaJibHble KOHCTPYKUMN N UX 3NEMEHTbI C/iefyeT NpoBepsaTb pacyeToM Ha
MaJIOLMKJIOBYIO YCTaNI0CTb MO NpaBuaM MPoOeKTUPOBaHUS.

Tabnwuuya36

Hanpameénnoe KoaupHumenT acHMMeTpHE PopMyIEL 108 BEHHCTEHHA
COCTOAHHE (N8 Fax) HANpAReHi o koI HEHTA J
=l=p=0 25
L5—p
PacTamenne 0 <08 20
L2—p
0.8 <p 1 L0
I-p
20
Caarne =] 2o ]
I-p

12.2 Pac4éT 6anN0K KpaHOBLIX NyTeN

PacyéT Ha ycTanocTb 6anokK KpaHOBbIX NyTen crenyeT BbIMNOAHATbL COrjaacHo
TpeboBaHuam 12.1.1 n 12.1.2 Ha OENCTBME KPAHOBbIX HArpy3oK, onpenensemMbixX
cornacHo CI1 20.13330 lMpwn aToM cnenyet npuHMaTb a= 0,77 npu KpaHax rpynn
pexxnmoB paboThbl 7K (B Lexax MeTanayprmnyeckmx npomssoacts) m 8K ma= 1,1 - B
OCTaJIbHbIX C/yYasax. Pac4éT Ha yCTasioCTb BEPXHEN 30Hbl CTEHOK COCTaBHbIX 6anok
KPaHOBbIX NMyTeN B 3TUX C/y4Yaax cneayeT BbIMOJHATL Mo popmyne

(05 \Jor + 0367, +0.4 Gyt 0,503 )/ R< 1,
(173)

roe Rv- pacyéTHoe COMNpOTUBJIEHME YCTAJIOCTW, MPUHUMaeMoe ANS BCEX MapoK
cTanen, paBHbIM AOna 6anok Cco CBapHbIMM M (PPUKLMOHHBIMA  MOACHBLIMU
COegNHEHNAMN COOTBETCTBEHHO:

ONs CKAaTOW BEPXHEN 30Hbl CTEHKU (CeyeHnsa B nposiéTe 6anku)



Rv = 75 H/MM2 11 96 H/MMZ;

ONs paCTAHYTON BEPXHEWN 30Hbl CTEHKKN (OMOpPHbIE CeYeHUs Hepa3pesHbix Banok) Rv
= 65 H/MM2 1 89 H/MM?2.

3Ha4veHns Hanpsa>xeHunn B oopmyne(l73) cnenyeT onpenenatb no popmynam 8.3.3.

13. [NpoeKkTnpoBaHMe CTallbHbIX KOHCTPYKLUN C y4eTOM
npenoTBpalleHnda XpYNnKoro pa3pyLlleHuns

13.1 TMpun NPOEKTUPOBAHUM CTasibHbIX KOHCTPYKLUMA chnenyeT UCKAOYaTb
BO3MO>XHOCTb XPYNKOro pa3pyLleHuns, BO3HMKaOLLYIO BCNencTBue
He61aronpUsSTHOr O BJINSIHMS COYeTaHUs cnenyrwmx GakTopos:

NMOHW>XEHHOW TemMnepaTypbl, NP KOTOPOW CTaljlb B 3aBUCMMOCTU OT €e XMMUYECKOro
COCTaBa, CTPYKTYPbI U TOJILLWHBI MPOKaTa NepexoanT B XPYrNKoe COCTOSIHUE;

NEeNCTBNA NOABUMXHbBIX, AMHAMUYECKNX U BI/I6paLl,I/IOHHbIX Halrpy3ok,

BbICOKMX MECTHbIX HaMpPs>XeHWUN, BbI3BaHHbLIX BO34ENCTBMEM COCPEAOTOYEHHbIX
Harpysok wunun gedgopMaunn netanen CcoeguHeHUs, a TaKXe OCTaTO4YHbIX
HaNpPs>XeHUn;

PE3KNUX KOHLEHTPATOPOB HAaMps>XeHUin, OpUeHTUPOBAHHbLIX MOMNepeKk HarnpasJsieHus
DENCTBNA pacTArmBaloWmMX HaNPs>XXeHUN.

13.2 [na npenoTBpalleHnUss Xpynkoro paspyleHns KOHCTPYKUU chenyeT:
BblOMpaTb CTanb cornacHo TpeboBaHumsam 5.2 n Tabnuue B.1 (npunoxxeHue B).
n3beratb pPacnosioXXEHUs CBaApPHbIX LWBOB B 30HAaX MOENCTBUS PaCTArMBaKOLNX
Hanps>xkeHuin, npesbiwatowmx 0,4 Ry;

NPUHMMaTb Mepbl MO CHWXKEHUIO HebnaronpuAaTHOro BJUSAHUA KOHLEeHTpauuu
Hamnps>KeHUn W1  Haksena, BbI3BAaHHbIX KOHCTPYKTUBHbLIM  pelleHueM  UIu
BO3HUKAKOLWMX MNpU  pasfIM4HbIX TexXHOoJIorMdyeckux onepaunsax (npaeska, rubka,
rMIbOTUHHAA pe3kKa, NpogaB/iMBaHNe OTBEPCTUNA U T.M.);

n3beraTb NnepecevyeHNn CBapHbIX LLBOB;

NMPUMEHATb BbIBOOHbIE MJIAHKU U (bVI3VI‘-IeCKI/Ie MeTOoObl KOHTPOJIA Ka4YeCTBa LWBOB -
014 CBAapPHbIX CTbIKOBbIX coegnHeHun;

YYNTbIBAaTb, YTO KOHCTPYKUMM CO CMJIOWHOW CTEHKOW UMEeT MeHblue
KOHLEHTPATOPOB HaMps>XeHUmn, 4em peliétyaTble;

He OOBOAOUNTb q‘)naHrosue WBbl 0O OCU CTblKa HEe MeHee 4eM Ha 25 MM c Kaxgon
CTOPOHbI -B CTblIKaX 3J1IeMEHTOB, NnepeKpbiBaeMbliX HaKJ1laKaMu,

MPUMEHATb BO3MOXHO MeEHblIMe TOJNWWUHbI 3N1eMEHTOB ce4vyeHuns (ocobeHHO npwu
rMMAbOTUHHOW pe3Ke KPOMOK M NpoaaB/IBaHUMN OTBEPCTUN);

KPEennTb (DaCOHKI/I CBsi3en, BCoMoraTesibHbIX U OPYIrnx BTOpPOCTENEHHbIX 371EMEHTOB
K PaCTAHYTbIM 3J1IEMEHTAM KOHCprKLI,I/II7I Mo BO3MOXXHOCTM Ha bonTax.

13.3 lMpwn NnpuMeHeHnn B CBaApPHbLIX COEAUHEHUNSX MPOKaTa TOJAWWMHON § = 25MM un3
HWU3KOJIErMpoBaHHbIX CTanen BkpecToobpa3HbiX, TaBPOBbIX N YIrNOBbIX COEANHEHUSX,



a TakXe Yy CBapHbIX LBOB C MOJIHbIM MpoOnJaB/jieHneM, OAUH W3 3/IEMEHTOB B
KOTOPbIX WCMbITbIBAET pPacTArMBalolWME HAMPs>XKeHUs No TOoJWUHE JNncTa, W
OCTaJIbHOrO MnpokaTa TonuwuHo 6onee 40 MM BO3HMKAeT PUCK MOSBJIEHUS
C/IONCTOro paspylleHus (oedekTa B NpokaTe, obpasywouierocs nog AeWCTBMEM
CBApPKW, B BUAE CJIOUCTbIX TPELLWUH, NapasiiesbHbIX MI0CKOCTU NpoKaTa).

Takoln nedekT obHapy)XMBaeTCs MNpu Y/bTPa3BYKOBOM KOHTPOJie KavyecTBa LLBOB.
BO3HMKHOBEHME CJIOUCTOr0 paspylleHns CYWeCcTBEHHO 3aBUCUT OT OpMbI
COeANHEHU W PacCrosioXXEHUs CBapPHbIX LWBOB, OT pa3Mepa LWBa, TOJILLWHBI
CBapVBaEMbIX 3/1IEMEHTOB, CTEMEHU XKXECTKOCTU COeANHEHNS U TEXHOJIOMUN CBAPKMU.

13.4 CK/JIOHHOCTb MpokKaTa K CJIOUCTbIM pa3pylleHUsaM criegyeTt onpenenatb npu
NCMbITAaHUAX Ha pacTsXKeHMe NOo 3HAYEeHUID OTHOCUTESIbHOr0 CYXXeHUs Yz Ha
obpa3uax, 0Cb KOTOPbLIX HOPMaJibHa NMOBEPXHOCTU NMpoKaTa.

13.5 BO3MOXHOCTb CJIONCTOr0 paspyLleHnNa UCK0YaeTcsa cobnogeHrnem ycnosus
Yp = Yz,
roe @, - CyMMapHbIA PakTop pucka, %;

Y, - HopMupyemoe, %, 3Ha4YeHue (pakTopa pucKa OJ1a rnpokaTta BCOOTBETCTBUU C
OEeNCTBYIOWWM CTaHOapPTOM;

Y, =15, @, =25, w,, =35 COOTBETCTBEHHO AJIA rPynn KayecTBa npokaTa Z15,

Z25, Z35. Mpwu 3ToM npokaT no 13.3 fo/mkeH yaoBAETBOPATb: OJ19 KOHCTPYKLMN
rpynnel  l(npunoxxeHune B) -TpeboBaHMAM rpynnbl KadecTtBa Z35; ana apyrux
KOHCTPYKUWU rpynnbl 1(npunoxeHue B), a Takxe nsa diaHUeBbIX COeAUHEHUN U B
chiyyae, Korga ycuave HoOpMajsibHO MOBEPXHOCTU sncTa, - TpeboBaHMAM rpynnbl
KavecTBa Z25; B oCTasibHbIX cnyYaax - Z15.

PacyeTHOe 3Ha4YeHUe @, CedyeT onpeaensTs no popmye

Yoo = Wop + Wor + Yoy + Yo + Yo, (174)

rie @,y - HopMa CoeUHEHUS N PACTIONOXKEHVE CBAPHbIX LUBOB;

W, - TONLMHA CBAPMBAEMOro NpoKaTa;

W~ KaTeT LWBa;

Y« = CTEMNEHDb XEeCTKOCTU COEOQUNHEHNA,;

W~ BINSHNE TEXHOOrUN CBAPKMN (CyMMapHbIii hakTop OT 4Mc/ia NPOX0/0B,

nocsieaoBaTeJiIbHOCT HaJ10>KEHNA LLBOB U non,orpeBa).

3Ha4veHuns Yo Wrrr Yoy Wox » Wz NPEACTaBNEHDI B Tabnumue 37.

Pac4yeTHoe 3Ha4eHue g, MOXeT OblTb yMeHblWweHo Ha 50% B cny4ae paboThl

MaTepuana Ha CTaTu4yeckoe CKaTue rno TonwmHe n ysenmyeHo Ha 10% - B ciiyyae
OEeNCTBUA NO TONLWMHE ANHAMUYECKUX NN BUOPaALMOHHbBIX Harpy3oK.

Tabnwunuya37
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14 lNMpoekKTupoBaHMe coeguHEHNIN CTallbHbIX
KOHCTPYKLUW

14.1 CBapHble coegnHeHUs

14.1.1 NMpwn NpPOEKTUPOBAHNN CTasIbHbIX KOHCTPYKLM CO CBApPHbIMU
crnepyer:

coegnHeHnsaMn



Ha3Ha4YaTb MWHWUMaAJIbHblE pa3Mepbl CBAPHbIX LWBOB C y4éToMm TpeboBaHunm 14.1.2,
14.1.4 14.1.6, a TakXXe NPUMEHATb MUHUMaJIbHO HeobXoAMMOe 4YMUCSI0 pacYeTHbIX U
KOHCTPYKTWUBHbIX CBapHbIX LLUBOB;

obecne4ymBaTb cBOGOAHBIM AOCTYMNM K MeCTaM BbINOJIHEHUSA CBaAPHbIX COeAUHEHUN C
Yy4€TOM BbI6paHHOro BUAa U TEXHOJIOM MU CBAPKMW.

14.1.2 OcCHOBHble TWUMbl, KOHCTPYKTUBHbLIE 3/1IeMeHTbl W pa3Mepbl CBaAPHbIX
coeguHeHun cnepyeT NMpPpUHMMaTb No gencrteyowmm HI.

14.1.3 TMpwn BbIGOpPE 3/1E€KTPOAOB, CBAPOYHOW MNPOBOJIOKN U NOCOB cnenyeTt
YYUTbIBaTb TrPynnbl KOHCTPYKUMMA W pacCYE€THble TemnepaTypbl, YKa3aHHble B
npunoxeHmax Bu .

14.1.4 TMpn nNpPoOeKTUPOBaHUM CBapPHbIX COEAVHEHWUN crefyeT  UCK/4YaTb
BO3MOXXHOCTb XPYMNKOro pa3spyLleHns KOHCTPYKUWA cornacHo TpeboBaHMAM pa3gena
13.

14.1.5 Mpn NpOEeKTUPOBaHNN TaBPOBbIX N YI10BbIX CBAPHbIX COEANHEHNI 3/IEeMEHTOB
CTalJIbHbIX KOHCTPYKUMW C pacTArMBalOWMMMN HAMNPSXEeHUAaMU B HanpassieHun
TOJILWLMUHbI MpoKaTa A/ NCKII0YEHUSA BO3MOXXHOCTU CJZIOUCTOr0 pa3pyLleHnsa MmeTasna
rnoja CBapHbIM LLUBOMC/IEeQYeT:

NPUMEHSATb CTaluM AN KOHCTPYKUMA rpynnbl 1 corjacHo npuioXxeHuto B, ¢

npenenom Teky4ectn po 375 H/MMZ, a TakXe cTanu c rapaHTUpPOBaHHbLIMU
MexaHW4YeCKMMMN CBONCTBaAMN B HaMNpaBJIEHUN TOJILLMHbLI NMPOKaTa B COOTBETCTBUMN C
13.5;

NnMPUMEHATb CBapO4YHblE MaTepunalibl C MOHU>XXEHHON MPOYHOCTbLIO U MOBbILLEHHON
NMNNacTN4YHOCTbIO, TeXHoJIorn4eckme npmemMmbl CBapKun, HarnpaBJieHHbleé Ha CHW>XeHue
OCTaTO4YHbIX CBApPO4HbIX Haﬂpﬂ)KeHMVI; He MPMMEeHATb NMOPOLLIKOBYHO MNMPOBOJIOKY,

OTKa3aTbCA OT TMPUMEHEHUS OOHOCTOPOHHEero YrJioBOro LWBa W Mepentn K
NBYCTOPOHHEMY;

3aMeHATb Yyrnoeble coegunHeHUd TaBpPOBbIMA WU obecne4ymBaTb B HWUX OTHOLUEHUE
LVWPWUHBLI CBEeCa K TOJILLNHE 3/IeMEHTOB He MeHee 1;

NMPUMEHATDb pPa3nenkn KPOMOK, obecnevymBatouine CHUn>XeHune obbvema
HarJiaBJIeHHOIro MmeTasia.

14.1.6 CBaprIe CTblKOBbIE coegnHeHnms JINCTOBbLIX netanen cnepnyert
npoekTnpoBaTb nMnpdamMmbiMn C nMOJIHbIM TMMpoOoBapoM WU C MnpmnMeHeHnMemM BbIBOAHbIX
NMniaaHoOK.

© MOHTa>XHbIX YCJIOBMAX NPUMEHSETCA OAHOCTOPOHHASA CBapKa C NOoABapKomn
KOPHSA N CBapKa Ha OCTalWeNnca CTalbHOW Noaknagke.

14.1.7 Pa3Mepbl CBapHbIX YrJIOBbIX LIBOB W KOHCTPYKUMA COeOUHEHUSA OOJIKHbI
yOOBNEeTBOPATbL CnefyLmnm TpeboBaHnAaM:

a) KaTeT yrnoBOro wea kf He OoJhyKeH npesbiwaTb 1,2f raoe t - HaMMeHbWwasa w3
TOJILNH CBApMBAEMBbIX 3/IEMEHTOB;

KaTeT WBa, HAaJI0OXKEHHOIr0 Ha 3aKpPYyrJieHHY0 KPOMKY (DaCOHHOIro npokaTa TOJILWMNHOMN
t, He posxeH npesblwaTb 0,94



0) KaTeT yrnoBoro wBa k7 0OJ>KeH ya0BNeTBOPATb TpeboBaHMAM pacdeTa u ObiTb He
MeHblUe yKa3aHHoro B Tabnnye 38; npu obecneyeHnmn bonblien rnybunHsbl Nnposapa B
TaBpPOBOM [BYCTOPOHHEM, a TakKXe B HaXx/IECTOYHOM W YrJ0BOM COeAUNHEHUSX, Mpun
obecneyeHnn MeponpuATUA, FaPaHTUPYIOLWKNUX OTCYTCTBME AeEKTOB, B TOM 4ucne
TEXHOJIOMMYEeCKNX TpewmuH, KateT wea (0T 5 MM 1 6onee) NnpuHMMaeTCa MeHbLUe
yKa3aHHoro B Tabnuue 38, Ho He MmeHee 4 MM;

Tabnwnmuya38

Mpenen :/IoMnHuszngbm kaTeT wBa kf, MM, npu
Bun Bun TeKyaecTy 6onee  TOACTOrO M3  CBapuBaeMbiX
COoeMHEHMNA|CBaPKN cTann, S1eMEHTOR £ MM

2 ’

H/MM 45 [6-10 |11-16 [17-22 [23-32 [33-40
TaBpoBoe C p o 285 4 |4 4 6 10 12
nsycTopoH- | Y1H3aA — eg 285 no 3902 |5 6 8 10 14
HUMM ayrosas

Cs. 390 no 5905 |6 7 8 10 14
HaxJslecTou- |Yeckas n |CB. 285 1039013 |4 5 8 10 14
HOe U VFAo- [MeéxaHnsn-
o Y oBannan [CB- 390 8059014 5 16 8 10 14
TaBpoBoOE C PyHas 5 |6 7 8 10 14

ayrosas
OpHocTo- A
POHHUMM BTOMat-ns 375
Yyr/10BbIMU Heckasi n 4 |5 6 10 10 18
LIBAMM MeXxaHUn3n-
poBaHHas

MpnmMmeyvyaHund
1 B KOHCTPYKLMSX W3 CTaNM C MpenenoM TeKyyecTu cBbiwe 590 H/Mm2
MWUHMUMaJsIbHbIN KaTeT WBOB C/ieayeT MPMHUMATb MO TEXHUYECKUM YCIOBUSM.
2. lna Bcex cTanenm npu TonwunHe snemeHToB 6osnee 40 MM KaTeT CBApHOro LUBA
cnenyeT NpUHMMaTb MO pacyeTy.

B) pacyeTHas AJIMHa yrioBOro wBa AosiXKHa bbiTb He MeHee 4kfn He MmeHee 40 MM;

r) pacyeTHas O/AMHaA naHroBoro weBa AoJ/KHa 6biITb He ©bonee 85 [Brfkf, 3a
NCKJIIOYEHMEM LWBOB, B KOTOPbLIX yCuane OEeNCTBYeT Ha BCEM MNPOTS)XEHUWU LUBa
(30ecb Bf- KoOathdULUMeHT, NpUHNMaeEMbIN Mo Tabnuue 39);

n) pa3Mep HaxXxNneCcTkKn OOoJIXKeH ObITb HE MeHee NATU TOoJWMNH Hanbosniee TOHKOro m3
CcBapmnBaeMbIX 3/1eMEHTOB,

€) COOTHOLUEeHME pa3MepoB KATeTOB YIrJOBbIX LUBOB cneayeT npuHumaTb 1:1; npwu
pa3HbiX TOJIWMHAX CBapuUBaEeMbIX 3JIEMEHTOB MPUHMMAIOT LWBbI C HepaBHbIMU
KaTeTaMu; Npu 3TOM KaTeTbl, NpuMbIKatowmne K 6onee ToHkoMy nnm 6onee ToncTomy
3/IEMEHTY, OO0/IKHblI YyAOBNETBOPATbL TpeboBaHMAM nepedyncneHue a) nnm 6) 14.1.7
COOTBETCTBEHHO;

>K) YrnoBble LWBbl C/iefyeT BbINMOJIHATL C MJIaBHbIM NEPexosoM K OCHOBHOMY MeTasy
B KOHCTPYKUMSIX, BO3BOAUMbBIX B PaMOHaX C PACYETHbIMKM TeMnepaTypaMn HUXKE
MUHYC 45 °C, a Takxe B CJlydyasix, Korja nJjaBHbIA nepexon obecnevymBaeT
NOBbILLEHNE PACYETHOrO CONPOTUBAEHUS YCTANIOCTU CBAPHbIX COeANHEHUA.



Tabnwnmuya39

Buo cBapku nipwu 3Ha4vyeHne Ko3pPrLnEeHTOB
OnameTpe Bf n Bz Npn HOPMaNbHLIX pPeXXMMax
CBapO4HOM Ko30h- CBapKW M KaTeTax LWBOB, MM
MPOBOJIOKU [Mono)xeHwve LWwBa DULINEHT
CMNJIOLLIHOrr 0
ceyeHns 3-8 9-12 14-16 cB. 16
d, MM
B nonouky B 11 0.7
ABTOMaTmn4eckas Bz 1,15 1,0
npud=3-5 HukHee Bf 1,1 0,9 0,7
Bz 1,15 1,05 1,0
. Bf 0,9 0,8 0,7
ABTOMaTU4ecKas v Bz 1,05 1,0
MexXaHN3MPOoBaHHAaAHuXHee, Bf 0,9 0,8 0,7
npu d=1,4-2 FOPV30HTasNbHOE,
BeETMKaanoe Bz 1,05 1,0
Py4yHas u B nopouky Bf 0,7
MeXaHN3npoBaHHasA|Hu>xHee,
npun d ) rOpU3OHTaNbHOE, g 10
fopolIkosou BEepTUKaJibHOE, '
NMPOBOJIOKON rMoTOJI0HHOE

14.1.8 [Ons yrnoBbiX LWBOB, pa3Mepbl KOTOPbIX YCTAHOBJIEHblI B COOTBETCTBUM C

pacyeToM, O/19 3JIEMEeHTOB U3 CTaJin C npenesioM Teky4vyectm 0o 285 H/MM?2 cnepyet
NMPUMEHATb 3/IeKTPOAHbIE MaTepuasbl, yO0BJeTBOpAoL e YCIIOBUAM:

Rwf>Rwz - Npn MEXaHN3UPOBAHHOW CBapKe;

1,1 Rwz <Rwf<Rwz Bz/ Bf- npu py4HOW CBapKe;

AN 21IeEMEHTOB U3 CTa/In C NpeaesioM TeKy4YecTu cbille 285 H/MM?2 cnepyet
NPUMEHSATb 3/IeKTPOAHbIE MaTepuasibl, yOOBAETBOPSAOLWME YCNOoBMNIO Rwz<Rwi<Rwz
Bz/ Bf (3pecb Bfu Bz - KO3(hPULMEHTDI, 3aBUCALLIME OT TEXHONIOMMN CBApPKKN U KaTeTa
lWwBa u onpegensemole no Tabnuvue 39).

14.1.9040HOCTOpPOHHME YrJ/iOBble LWBbl B TaBPOBbIX COeOUWHEHUAX 3J/IeMeHTOB W3

CTanu c npefenoMm TekyvyecTu Ao 375 H/MMZcnenyeT NMPUMEHSATb B KOHCTPYKLMSX,
3KCMJIyaTUpyeMbIX B HearpeccuBHOM nnn cnaboarpeccnBHoOMn cpene
(knaccndpukaumsa no Cr 28.13330) B oTansiMBaeMbIX NMoOMeLLEHUAX:

ONst NPUKPENJIEHNST TMPOMEXYTOYHbIX pébep XECTKOCTM W  gunacgparMm - B
KOHCTPYKLMAX BCEX TPynmn, KPOMe KOHCTPYKUWUIA rpynnbl 1, paccynTbiBaemMbiX Ha
yCTanocCThb;

ONA MNOSICHBbIX LIBOB CBapHbIX ABYTABPOB - B KOHCTPYKUMSX rpynn 2 U 3 (Kpome

y iw>6/R ./
6anok C ycnoBHOM rMBKOCTbIO CTEHKMW o TR npu TOJIWMHE CTEHKWU tw B

KOJIOHHaxX M cTonkax o 12 mm u B 6ankax o 10 MM, nNpu BbINOJIHEHUX LIBOB
MexXaHWU3MPOBaHHOW CBapKoW C KaTeToM wWBa kf =0,8tw/ Bf ; npn 3TOM cnepyet
yunTbiBaTb TpeboBaHmsa 15.3.3 n 15.5.5;



L7151 BCEX KOHCTPYKTUBHbBIX 3/IEMEHTOB - B KOHCTPYKLMSAX rpynnbl 4.

KaTeTbl OOAHOCTOPOHHUX LUIBOB cCleAyeT MPUHUMaTb MO pacyéTy, HO He MeHee
yKa3aHHbIX B Tabnunue 38.

OLOHOCTOPOHHME YrnoBble WBbl HE cnefyeT NMPUMEHATb B KOHCTPYKUUAX 34AHUNA U
coopyxeHunm knacca KC-3 (FOCT 27751), Bo3BOAUMBIX B palOHaX C CENCMUYHOCTbIO

8 6annoB n Bbille, B palloHax C Pac4YETHOM TemnepaTypon HuMxKe MUHyc 45°C, B
KOHCTpYKUMAX rpynn 1, 2, 3 B 3JaHNAX C KpaHaMmu pexumoB paboTel 7K (B uexax
MeTanyprnyecknx npomssoacTtB) m 8K, a Takxe B 6ankax M purensax pamHbiX
KOHCTPYKLUWUN, pacCYNTbIBaeMbIX cornacHo TpebosaHusam 8.2.3, 8.2.6 n 8.2.7.

14.1.10 lpepbIBUCTbIE YrnoBble CBapHble LWBbI MPU CTaTUYECKOMW Harpyske npwu
n3bbITOYHOM  Hecywen CnocobHOCTM  HenpepbiBHOrO  LWBAa  MWHUMAaJIbHOIO
pasMepacsiegayeT MPUMEHATb: AN COeOUHEHUNW B KOHCTPYKUMAX rpynnbl 4; B
PEKOHCTPYNPYEMbIX KOHCTPYKLUMAX Fpynnbl 3 BO BCeX panoHax (Kpome MMeroLunx
pacyéTHytoTEMNepaTypy Huxe MuUHyc 45°C); akcnayaTUpyeMbIX B HearpecCuUBHbIX
nnn cnaboarpeccuBHbIX cpepax.

Pa3sMepbl CBAapHOro WBa 40J/IXKHblI COOTBETCTBOBAaTbL TpebosaHuaM 14.1.7.

PaccTosaHne s Mexay ydacTKaMuM CBapHbIX LWBOB (pUCYHOK 19 ) He [0JKHO
npesBbiWaTb OAHOro u3 3HaveHun: 200 MM, 12tmin B CXaToOM 3neMeHTe (tmin -
TOJILMHA CAaMOro TOHKOro nU3 COeAMHSEMbIX 3J1IEMEHTOB), 16fmin B pacTAHYTOM
371IeMeHTe. B KOHCTpYKUMAX rpynnbl 4 paccTosaHue s yeBennymsatoT Ha 50 %.

a) T 1-1
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H
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a- B HaxJIeCTOYHOM coefinHeHnn; 6 - B TaBPOBOM COEAVHEHUN
Pucynok 19- CxeMma npepbiBUCTbIX YINOBbIX CBAPHbIX LLUBOB

Mpn HanoOXeHUU NPepbIBUCTOrO WBa chepyeTt npenycMaTpuMBaTh LLUOB MO KOHUAM
coegnHAeMbIX YacTel 3/1IeMeHTOB; OJIMHa /wl 3Toro wBa B 3/1eMeHTax COCTaBHOro
ceyeHunsa 13 nNaacTuH gosmkHa bbiTb He MeHee 0,75b, roe b - wupuHa 6onee y3kom mn3
coeguHAeMbIX MNIaCcTUH.

14.1.11 Yrnosble CBapHble LIBbI, PACMOJIOXKEHHbIe MO NepuMeTpy OTBEepCTUn WUn
npopesen, cnegyer TMPUMEHATb B HAXJIECTOYHbIX COEOUHEHUAX B CJy4asx,
npeoycmMoTpeHHbix 14.1.10, pna nepepayv ycuamm B MJIOCKOCTU  HAXNECTKM,
npenoTBpaLleHuns notepu YCTONYNBOCTU 3/1IeMeHTOB HaXJIECTKWU nnm
KOHCTPYKTUBHbIX COEANHEHUA 3J/1IEMEHTOB.

14.1.12 MNpo6oyHble WBbI, 3aNoJHALWME HanJaBJeHHbIM MEeTasIJIOM BCIO NJOLWaab



KPYrbiX UK WEeNEBbIX OTBEPCTUN, CeayeT NPUMEHATb B HaXIECTOYHbIX
COeAMHEHMNAX B C/yYasnx, NpeaycMoTpeHHbixX 14.1.10, ToNbKO ons npeaoTBpalleHuns
noTepn yCTOMYMBOCTU IEMEHTOB HAXIECTKN NN AJ19 KOHCTPYKTUBHbIX
coegVNHEeHNN 3N1EMEHTOB.

TonwmHa npoboyHOro wBa [oO/HKHaA ObiTb: HE MeHee TOoJWUHbLI & MPOCBEPNEHHOIO
NN NPope3aHHOro 3s1eMeHTa, HO He bonee 16 mMM; He MeHee 0,1 ONMHbI Npopesn
nnn 3HavyeHnn0,45dwvnmn 0,45b6 (roe d v b - ouameTp OTBEPCTUSA N LWIMPUHA Npopesn,
paBHble d = t+8 MM Un b = t+ 8 MM).

PaccTossHMe ™Mexny UueHTpaMu OTBEPCTUN WM NPOOOJIbHBIMU OCAMU Mpope3en
NOJIXXHO 6bITb HE MeHee 4d nnun 45b.

14.1.13 KoMbuHMpPOBaHHbLIE COEAMHEHMSA, B KOTOPbIX YaCTb COABUratowWero ycuams
BOCMPUHMMaeTCcsd QPUKLUMOHHbIM COedguMHEeHMEM, a 4YacCTb - CBapHbIMM LUBaMMW,
NPUMEHSAKT NpPU YCNOBMW, H4TO CBapKa BbINOJIHEHA MOC/e 3aTSXKM 6GONTOB Ha
pacyeTHOe ycuame n C nocsaenyrowen nx AoTAXXKKon Npn HeobxoanmocTu.

PacnpeneneHne ycunmsa Mexay QPUKUUOHHBIMU K CBapHbIMU COEAVHEHUSAMN
cnegyeT NpUHMMaTb MPOMNOPLMOHANILHO X Hecywmm cnocobHocTaM. lNMpuMmeHeHne B
KOMOUMHNPOBAHHbLIX CcoeanHeHnax 6onTtoB 6e3 KOHTPOJIMPYEMOro HaTsXXeHus, a
TaK>Xe MUCMNoJib30BaHME CPe3HbIX COEANHEHNN, HE OOMYyCKaeTCs.

14.1.14 PacyéT CBapHbIX CTbIKOBbIX COEOUHEHU Npu OEeNCTBUM oceBon cunbl N,
npoxogsuen Yyepes LEeHTP TSXKEeCTN CoOeguHeHNs, cnenyeT BbINOJIHATL No hopMyne

Nl (tlyRyy ve) <1, (175)

Oe t- HanMeHbLWasa U3 ToJIWNH coeaNHSAEeMbIX 2/1eMEHTOB,;

l, - pac4€THasa OJIMHa CBApPHOro LWBa, paBHAas NOJIHOW ero AJINHe, yMeHbLIeHHOW Ha
2t, VLN MOJIHOM ero gJinHe, eCQiM KOHLUbI WBa BbiBeAEHbI 3a npefesbl CThiKa.

Mpn pacyéTe CBApPHbIX CTbIKOBbIX COEANHEHUA 3/IEMEHTOB U3 CTaJiIn C OTHOLIEHUEM
RJ/Y >Ry, aKcnnyaTaumsa KOTOPbIX BO3MOXXHa W MOC/Ae [OCTVMIXKEHUS MeTaslJioM

npepena TeKy4YecTu, a TakXe M3 CTajan C npenenom Ttekydectun Ry ,> 440 H/MM2 B
topmyne (175) BMecTo Ry, cnepyeT npuHuMaTh Ryl Y.

Pac4éT cBapHbIX CTbIKOBbIX COEANHEHNI BbINOJIHATL He TpebyeTca Npu NpUMEHEHNN
CBapPO4YHbIX MaTepuanoB cornacHo tabnunuye .1 (npunoxxeHue ), NoAHOM npoBape
coegnHAeMbIX 3/1IeMeHTOoB 1 criowHOM (100%-HOM) KOHTpOJ1e KaYyecTBa CoOeaANHEHNI
Hepa3pyLwawWwnmMmm MeTogamn.

14.1.15 CBapHble CTblKOBble COeOWHEHWUS, BbINOJIHEHHbIE B OTCYyTBME CrJIOLWHOro
KOHTPOJIA KayecTBa HepaspyllalwmumMmm Metogamu, Nnpu ogHOBPEMEHHOM OeNCTBUMU
B OOHOM N TOM )K€ Ce4YeHMU LIBa HOPMaJbHbIX OWX U OWYy WU KacaTeslbHbIX TWXy
Hanps>KeHun cnenyeT NpoBepATb NO opmyne (44), NpUHUMaAs B HEN

OxX= OwXx, 0y = owy, Txy = Twxy, Ry = Rwy.

14.1.16 PacyéT cBapHOro coeagunHeHns C yraoBbiMU LWUBaMN, Npu OENCTBUN CUibl N,
npoxonsuen 4Yepes UEHTP TSXKeCTU CoeduHeHus, cnenyeT BbINOJHATb Ha cpes
(YyCnoBHbIN) MO 0AHOMY M3 OBYX ce4eHunin (pucyHok 20) no cbopmynam:



R N )
BrRwr | _

ke lyR T
npu BzRwz o meTanny wea TR (176)

ﬁfﬁwf N

= 1 VL
npu PzRwz  no meTtanny rpanuusl cnnasnenus Peirlwlwzre — (177)

roe /w - pac4éTHasa OJinHa LWBOB B CBAPHOM COeMHEHNN, paBHAasA CyMMapHOW OanHe
BCEX €ero y4aCTKOB 3a Bbl4eTOM Mo 1 CM Ha Ka)XAO0M HenpepbIBHOM y4acTKe LUBa;

Bf, Bz - KO3AhPULMEHTHI, MPUHMUMaeMble nMo Tabnuue 39.

2

V24

1-no MeTaJly LWBa, 2 -1no MEeTaJlly rpaHmubl CrijlaBiaeHNA

PucyHok 20- CxeMa pacyeTHbIX Ce4EeHMN CBApPHOro CcoefMHeHUA C YrJsioBbiM
LWLIBOM

14.1.17 PacyeT cBapHbIX COEOUHEHUN C YrNOBbIMU LLUBAaMW NP OENCTBUN MOMeHTa M
B TJIOCKOCTN, NEepneHOAUKYNSPHON K MJOCKOCTM pPacrosIoKEHNA LWBOB, crenyeT
BbINOJIHATb Ha cpe3 (YCNOBHbLIN) MO O4HOMY M3 ABYX cevyeHun (cMm. pucyHok 20) no
dopmMynam:

no MeTaJuly LiBa

M (WRve )= 1; (178)

no MeTaJily rpaHunubl CrilaBJieHUA

M (W,R,, ve)= 1, (179)

roe Wfn Wz - MOMeHTbl CONPOTUBJIEHUS PACYETHLIX CEYEHUIN CBapHOro coegnHeHus
no MeTasnsy WBa 1 No MeTasiJly rpaHuLbl CrjiaBieHns COOTBETCTBEHHO.

14.1.18 Pac4éT cBapHOro coeHeHMsa C yrjioBbiMN WBaMU Npu OENCTBUM MOMEHTA
M B NNOCKOCTWN pacrnosioXXeHUsa 3TUX LUBOB C/leyeT BbINOJIHATbL Ha cpe3 (YC/I0BHbIN)
Mo O4HOMY U3 ABYX cevyeHun (cM. pucyHok 20) no copmynam:

no MeTaJuly LiBa

MAx* + 37

{‘r.rx + !.I"u wf ¥

=1,
‘ (180)

no MeTaJuly rpaHunubl CriJlaBJieHU4A

Mafx*+y°

L.+1)R, 7.

(181)



roe x Wy - KoopAuHaTbl TOYKM CBAapHOro coegunHeHusi, Hanbonee ypaneHHoOW oT
LeHTpa TsxecTn O pacYETHOro CE4YEHUst 3TOro coeanHeHNs (PUCYHOK 21);

Ifx ,Ify - MOMEHTbI MHEPLUUN PACYETHOI0 Ce4EHNS CBAPHOro CoeaAnHEHNA Mo MeTanny
LBa OTHOCUTEJIbHO €ro rflaBHbIX OCEN X - XU ) -),COO0TBETCTBEHHO;

/ZX,/Zy— TO XKe, No MeTaJuUly rpaHnubl CriJilaBJieHUA.

PucyHok 21- PacyeTHasa cxeMa CBapHOro coeauHeHus

14.1.19 lMNpwn pacyéTe CcBapHOro coeamHeHns C yraoBbiMU LLBaMN Ha OOHOBPEMEHHOe
AencTeme npoaosabHON n nonepevyHon V cun n MmomeHTa M (CM. pUCYHOK 21) OOSIKHBbI
ObITb BbINOJIHEHbI YC/1I0BUS

T/ (Rwfyc)=l v tz/ (Rwzyc) < 1, (182)

roe Tfn 1z - Hanps>XeHnsa B TOYKEe PacYETHOro Ce4YyeHUst CBApHOro coeamHeHns no
MeTaJls1ly WBa U Mo MeTaJiay rpaHunubl CcriilaBjieHNA COOTBEeTCTBEHHO, ornpeanendaemblie
no popmyne

r= Jtr.._. +1,,. ) +(1, + rm_}l_
(183)

14.1.20 Mpwn oCcywecTB/EHNN HAXJIECTOYHbIX COeANHEHUW 21IEMEHTOB TOJILLUHON A0
4 MM TOYeYHbIM WBOM [OYyrOBOM CBapKW CKBO3HOIO MPOMJaB/eHNs, HECYLLYHO
CNocobHOCTb OOHOW TOYKWM cCneayeT MNPUHUMATb PaBHOW MEHbLUEMY W3 OBYX
npenefbHbiX 3Ha4YeHUI:

npu cpese

Ns = 0,28 d?Rwun; (184)
rnpw BbipbiBE

Nt = BdtRun, (185)

roed - OunaMeTp TOYEYHOro wWwBa B MJIOCKOCTU COedUNHSEMbIX 3/IEMEHTOB,
npMHUMaemMbIn No gencreyowmm HL;

B= 1,1 npn CcBapkKe 321eMEHTOB PaBHOW TOJLLMHBbI,



B= 1,9 nNpu cBapKe 3/1€MEHTOB C Pa3HbIMU TOJLIMHAMW, OTAMNYAWUMAUCS B 2 U
6osiee pas3a;npu MEHbLUEM OTAMYUM B TOJILLMHAX 3HAYeHMe B cneayeT MPUHUMaTb
No NHTepPNoNAUNN;

t- MeHbLUasa U3 TOJIWKMH CBapUBaeMbIX 3/1IEMEHTOB.

14.2 bonToBble coegnHeHUs

14.2.1 Ona 60nTOBbIX COEAVMHEHUN 3NEMEHTOB CTasibHbIX KOHCTPYKUWUWA creayeT
npuMeHaTb 60NTbl cornacHo Tabnmuam .3 - .8 (NnpunoxxeHwune ).

14.2.2 BonTbl cnepyeT pa3sMelwlaTb cornacHo tpebosaHusam Tabnnubl 40, Npyn 3TOM B
CTblIKaX W B Yy3/laX - Ha MWHMMaJIbHbIX PaCCTOAHUAX, a CcoefuHUTEesIbHbIe
KOHCTPYKTUBHbIE 60NTbl - HA MaKCUMaJibHbIX PaCCTOAHUSAX.

Mpu NpUKpenaeHnn yrosaka ogHon noskon bontamu, pasMeLllaemMbiMN B LLUAXMATHOM
nopsiake, oTsepctue, Hanbonee ynaneHHoe OT ero KoHuUa, cjledyeT pa3MelaTb Ha
pucke, bavmxanwen K obyLUKy.

14.2.3 bonTbl KNnacca TOYHOCTM A cnenyeT NMPUMEHATb 019 COeAUHEHUW, B KOTOPbIX
OTBEPCTUA NPOCBEPJSIEHbI HA NMPOEKTHLIN AMaMeTp B COBDpaHHbIX 3/IeMeHTax, uanm no
KOHOYKTOpPaM B OTAEeJIbHbIX 3JIEMEHTax W getanax, Win MnpocBepsieHbl Wn
NnpoAaBfeHbl Ha MeEeHbWWUA AnaMeTp B OTAEsIbHbIX AeTanax C nocnepytouen
pPacCcBepP/IOBKOW A0 NPOEKTHOro AnameTpa B COOpaHHbIX 3/71IeMEHTaX.

BonTbl knacca TOYHOCTU B B MHOro60onTOBbIX COeQNHEHUAX cnenyeT NPUMeHATb AN
KOHCTPYKUWUA N3 CTann C npenesioM Tekyvyectu go 375 H/MM2,

o coeanHeHunsax, roe 6onThbl pa60Tar0T npenmMmyLlecTBeHHO Ha pacCTdaXeHune,
cnenyet NnpUMeHATb 6onTbl K1lacca TOYHOCTU B nnm BbICOKOMpPO4YHbIE.

14.2.4 bonTbl, MMewOWMe NO AJIMHE HEHAPE3AHHOM YacCTU YYacCTKU C Pa3/INYHbIMU
Ana-MmeTpaMu, He cnenyeT MPUMEHATb B COEOUHEHUsX, B KOTOPbIX 3TuU 60ONTbI
paboTaloT Ha cpe3. 14.2.5 Pe3bba 601Ta, BOCNpMHMMAlOLWLEro caBuratpoLuiee ycuname, B
3/1EMEHTaX CTPYKTYPHbIX KOHCTPYKLMA, ONOP IMHNIA 3/1eKTponepenaydn u OTKPbITbIX
pacnpenennTesibHbIX YCTPONCTB, @ TakXe B COeANHEHUSAX NPU TOJILLNHE HAPY>KHOro
3NemMeHTa A0 8 MM, A0JIKHA HAaxOAUTbCHA BHE MakeTa COoeOUHSAEeMbIX 3JIEMEHTOB; B
OCTaflbHbIX Cnyvaax pesbba 6onTa He O0/KHA BxoAUTb Braybb oTBepcTus bonee
YeM Ha MNOJIOBUHY TOJIWLWHbLI KPAaWHEro 3sieMeHTa CO CTOPOHbl Fraku nnu cebille 5
MM.

14.2.6 YcTaHoBAMBaTL Wanbsl Ha 6onTbl cneagyet no Cr70.13330.

B pac4éTHbIX coeanHeHusax ¢ BonTamMm KaaccoB TOYHOCTU A n B (3a nCKNoYeHnem
KpenneHna BCNOMOraTesibHblIX KOHCTPYKUMKW) crenyeT npenycMaTpuBaTb Mepbl
MPOTUB CaMOOTBUHYMBAHUA raek (MNOCTaHOBKa MNPYXWHHbIX Wanb, BTOPbIX raek,
4aCcTUYHOE npenBapuTesnibHOE HaTSAXXEeHNe N ap.).

14.2.7 Ha CKOLWEHHbLIX TOBEPXHOCTAX COEAUHSAEMbIX AeTalen N 3SJ1EMEHTOB
(BHYTpPEHHME rpaHM MOJSIOK ABYTABPOB W LIBEAJIEPOB) MOA rosIoBKM 6ONTOB maun
ranku cnenyeT yCTaHaB/MBaTb KOCble LWanObl.

14.2.8 [OwnameTtp oTBepcTma nnsa 60onNTOB B 3NeMeHTaxX W3 npokaTa [OO0JIXKeH
COOTBETCTBOBaTb NpmMedaHuio 1 Tabnuubl 40.



Tabnwnuyaidol

PaccTtosHue
XapaKTepucTmka pacCToaHUA N npenena TekyyecTu npu
CoeiNHSAEMbIX 3/IEMEHTOB pa3MeLlleHnmn
6onTtos
1 PaccTtosiHne mexnay ueHTpamum oTeBepcTun gns 6ontoe B nobom
HanpaBJIEHUN:
a) MMHNMaJIbHOE:
npu Ryn <375 H/MM?2 2,5d
npu Ryn >375 H/MMm?2 3d
6) MakCuMasibHOEe B KpalHUX psAgax npu OTCYyTCTBUMN OKaI7IMJ'IFIIOLLI,VIX8dMﬂM 12¢
YFOJIKOB MPU PaCTSXKEHUN N CKATUN
B) MaKCUMMasibHOE B CpedHMX psafax, a TakKXe B KpanmHuX psagax npu
HaIM4YNN OKANMJIAIOLWMNX YT OJIKOB:
Nnpu pacTa>XXeHunun 16dwvnn 24t
npu cXaTtum 12dwvnn 18¢
2 PaccTosiHme oT ueHTpa oTBepcTua ana bonta 0o Kpas 3NeMeHTa
a) MUMHNUMasibHOE BAOJIb YCUITNSA:
npu Ryn <375 H/Mm?2 2d
npu Ryn> 375 H/Mm?2 2,5d
6) To Xe, nonepek ycunms:
npu obpesHbIX KpOMKax 1,5d
MpPW NPOKaTHbIX KPOMKaX 1,2d
B) MaKCMMaJibHOE 4d wvnm 8t
) MUHMMaNIbHOE BO (PPUKLMOHHOM coeguHeHun npu abon KpoMke v 134
noboM HanpaBneHun ycnnms '
3 PaccTosiHMe MMHMMaNnbHOE MeXAy LUeHTpaMu OTBepCTuwn BOONL| , \ 1 54
ycmnua gns 601ToB, pa3MellaeMbiX B LLAXMATHOM nopsgke '

Ob03Ha4YeHus, NpuHATbLIE B Tabnue 40:

d - onameTp oTBepcTnda ona bonTta;

t- TonwmHa Hanbosnee TOHKOro Hapy>XHOr0 3/1IEMEHTA;

U - pacCTosiHME NMonepeKk ycnnmsa mexxay psagamm oTBepCcTuUi.

MpunmMeyvyaH®H

1 lmameTp oTBEPCTUIN cneayeT NpuHMMaTh: Ana 6oNTOB Kiacca TOYHOCTHU

A-d = db; pna 6onTOB KNacCa TOYHOCTU B B KOHCTpyKumax onop BJ1, OPY n KC - a
=db + 1 MM, B OCTaJlbHbIX ciydasax - d = db + (1; 2 wan 3 mm), roe db - onameTp
bonTa.

2 B oaHO6ONTOBbLIX COEOUHEHUSAX 3/IEMEHTOB pelleTKU (pacKoCoB M pPacnopok),
KPOMEMOCTOSAHHO paboTalwmx Ha pacTsaXXeHne, Npu TONLWMHE 1IEMEHTOB A0 6 MM

U3 CTasnm C npepenomtekyydyectm o 375 H/MM?2 pacCToAHME OT Kpad 3JieMeHTa 4o
LeHTpa OTBepcTusa BAONbL ycunamsa npuHmMmatoT 1,354 (6e3 ponycka npwu
N3roTOBJIEHNN 3/IEMEHTOB B CTOPOHY YMEHbLUEHUS, 0 YeM O0J/IXKHO BbiTb YKa3aHo B
npoekTe).

3 Mpu pa3meweHun 60NTOB B LWIAXMaAaTHOM Mopsiake Ha PacCTOSAHUWN, HE MeHee
YKa3aHHOroB no3muyum 3, ceyeHue 3/51ieMeHTa An cnepnyeTt onpenesiaTb C y4eToMm
ocnabneHns ero OTBEpPCTUAMU, PACMOJSIOKEHHbIMM B OAHOM CeYeHUWU nonepek
ycunumsa (He no 3ursary).

14.2.9 Pac4yéTHoe ycunne, KOTopoe MOXXeT ObiTb BOCMPUHATO oAHMM 6BONTOM, B



3aBMCMMOCTU OT BMUAA HaMpPsXXeHHOro CcoCcToAHUA cnepyeT onpenenatb Mo
hopmynam:

npu cpese

Nbs = Rbs Abns yb yc; (186)

npu CMATUN

Nbp = Rbpdb’2 t yb yc; (187)

NPy pacTsXXKEHUU

Nbt = RbtAbn yc, (188)

Fne Rbs, Rbp, Rbt - pac4€THblE CONPOTMBAEHNSA 0OHODONTOBbLIX COEANHEHNN;

Ab n Abn- nnowagn ced4eHUn cTep>XHs bonta 6pyTTOo N pe3bboBOM HaCTM HETTO
COOTBETCTBEHHO, MPUHNUMaeMbie cornacHo Tabnaunue I.9;

Nns - YNCo0 pac4éTHbIX Cpe30B oAHOro bonTa;
db- Hapy>XHbIN AnamMeTp cTepXHsa 6onTa;

2t - HanMeHbLlas CyMMapHada TOJilWMHa coegunHAaeMbixX 3/1eMeHTOB, CMMNHaeMbIX B
OOHOM HalfpaB/lEHNN,

YC - KOappurumneHT ycnosmn paboTbl, onpeaensemsin no Tabnvue 1;

vb - KoadhdunumeHT ycnoBun pabotbl 6O0NTOBOro coeamHeHns, onpeaensieMsin Mo
Tabnuue 41 n npnHMMaembin He bonee 1,0.

Tabnwnuyadl



XapaKTepucTuka Mpenen

Teky4yecTtun Ryn

CTanu 3Ha4veHuns 3HadeHne
bonTtoBoro HANPSXKEHHOTO |coenuHsaembix |2/ d, s d Ko3(ppuumeHTa
coefuHeHus COCTOAHNA 5/1EeMEHTOB, ’ yb

H/MM2

Cpe3 - - 1,0

OnHobonTosoe, . 1,5< a/d=<2 |0,4ald +0,2
bontknaccos Ao 135=a/d |a/d-0,7
VAN BLICOKO- Cmatune Cs. 285 1,5 <a/d=<2 |0,5a/d
MNPOYHbIN no 375 1,35 = a/d 0,67a/d- 0,25

Cs. 375 ald=2,5 1,0

Cpe3 - - 1,0
15=a/d=2 |0,4a/d+ 0,2
MHoro6osnToBoe o 285 > =5d=25 0.4sd
y Cs. 285 15=<al/ld=2 |0,5a/d
6oNThbl KNacca d d
TouHOCTH A CmATe no 375 2< 5d= 2,5 |0,55/d- 0,25
ald =2,5
Cs. 375 5 >3 1,0

Ob603Ha4YeHUs, NMPUHATBLIE B Tabsimye 41:

a- pacCTosiHMe BAOJIb YCUAMA OT Kpas 3eMeHTa [0 ueHTpa O6amxanwero
OTBEPCTUS;

5 - pacCTosiHUE BAO/Ib YCUNSA MeXAY LeHTpaMu OTBEPCTUN;

d - opnameTp oTBepcTuaA anga bonta.

MpnmMmeyvyaHund

1 Ona pacyéta MHOrobonToBOro cCoeaguvHEHUss Ha cpe3 un cmaTme npu bonTtax
KJlaCCOB TOYHOCTWU B, a TakXXe npu BbICOKOMPOYHbLIX 6onTax 6e3 perynnpyemoro
HaTS>XXEHUS MPU BCEX 3HAYeHMAX npenena TekydyecTu Ryn CTann COeAUNHSEMbIX
3/IEMEHTOB 3Ha4YeHUsA KoappuuneHTa yb cnegyeT ymMHoxKaTb Ha 0,9.

2 Onsa pacyeTa MHOrobonTOBOro COEOAMHEHUS Ha CMATUE credyeT MNPUHUMaTb
3Ha4yeHune yb, MeHbLlee U3 BblHUCTIEHHbIX MPU MPUHATBIX 3HAYEeHUNAX d,a,s.

14.2.10 MNpwn pencteum Ha bonToBoe coeanHeHne cunbl N, NpoxXoasLlen Yepes UeHTp
TSOKECTU COoeAuHEeHns, pacnpenesnieHne 3Ton cunbl Mexay 6ontamu cnepyeTt
NMPUHUMATb pPaBHOMEPHbLIM. B 3ToM cnyyae 4ucno 60nTOB B CcoeAUMHEHUN cnenyeT
onpenensaTb rno popmyse

n=N/ Nbmin, (189)

roe Nb,min - HanMmeHbLUee U3 3HadeHnn Nbs, Nbp n Nbt, BblIMUCIEHHOE COrJlacHO
TpeboBaHmam 14.2.9.

B cny4dasx, korga B CTbiKe pacCToaAHue / mexay KpanHumu 6ontamu BAOb
caBuratoulero ycunamsa npesbiwaetT 16 d, 3HaveHune n B dopmyne (189) cnepnyet
yBenn4mBaTb nyTemM paeneHns Ha kKoadduuymeHt B= 1 - 0,005(/ /d - 16),
NnpMHUMaeMbln paBHbIM He MeHee 0,75. 2To TpeboBaHMe He y4YUTbIBAETCA NpuU
OENCTBUN YCUNA MO BCEWN OANIMHE coednHEeHUsa (Hanpumep, B MOSACHOM COeUNHEHUN
6ankn).

14.2.11 MNMpwn pencteum Ha 6onToBOE CoOegMHEHNE MOMEHTA, Bbi3blBatoLWEro CABUr
coenHAEeMbIX 3/1IEMEHTOB, pacrnpeaeneHne ycmnum Ha 6onTbl cneayeTt NpUHUMaTb
npPonopuMoHasbHO  PacCTOAHMAM  OT  LUEeHTpa TAXeCcTun coefuHeHna  Oo



paccMmaTpuBaemoro bonTta.

Ycnnue B Hanbonee Harpy>xeHHoM 6onte Nb,max He [O0NXKHO NpeBbIWaTb MEHbLLENO
13 3HavYeHun Nbs nnniNbp, BbIMMCNEHHbIX COrfiacHo TpeboBaHmam 14.2.9.

14.2.12 MNpwn ogHOBpeMEHHOM AeNcTBUN Ha BONToOBOE CcoegnHEeHne CUbl U MOMEHTA,
OEeNCTBYIOLWMX B OOHOW MNJIOCKOCTU M Bbi3bIBAOWUX CABUI COeANHAEMbIX 3/1IeMEHTOB,
bonTbl CcrnepyeT nNpoBepATb Ha paBHoAencTBywuwee ycunme. B Haubonee
Harpy>eHHoMm 605Te, OHO He [0J/IKHO MNpeBbIlaTb MeHbLUEro n3 3HadyeHnm Nbs nnm
Nbp, BbIYUCNEHHbIX COraacHo TpeboBaHuam 14.2.9.

14.2.13 Tlpn o[OHOBPEMEHHOM [OENCTBUM Ha OoONTOBOE CoeduHEHne YyCunun,
BbI3bIBAOLNXCPE3 N pacTsaXeHne 6onToB, Hanbonee Hanps>XeHHbIN BONT, Hapaay C
nposepkown no copmyne (188), cnenyeT NpoBepsATb N0 popMmye

N /N V+(N/N V<L,
J{“u_vmh} +(N, /N, ) <1, (190)

roe Ns n Nt - ycunna, pencteytowme Ha 60NT, cpesbiBalOlee U pacTarneatwoLlee
COOTBETCTBEHHO;

Nbs, Nbt - pac4yeTHble ycnnus, onpenensiemblie cornacHo tpebosaHmnsam 14.2.9.

14.2.14 B kpenneHnax OOHOro 351IeMeHTa K APYroMy 4epes MNpokjafkm WUin UHble
NPOMEXYTOYHbIE 3JIEMEHTbl, @ Tak>Xe B 3JleMeHTax C OLHOCTOPOHHEW HaKanKou
4yucao 60aTOB NO CpaBHEHUIO C pacyeToM cnenyeT ysennymeaTtb Ha 10 %.

Mpn KpenneHMsax BbICTYNaOLWMX MNOJIOK YroJIKOB WM LUBeJIJIepOB C MOMOLLbIO
KOPOThbILEN YNC10 6ONTOB, MPUKPEMIAIOLWMNX KOPOThILL K 3TOW NOJIKE, N0 CPaBHEHUIO
C pe3y/sibTaToOM pacye€Ta cnenyetT yBenndmeaTb Ha 50 %.

14.2.15 ®yHaoameHTHble (aHKepHble) 60nTbl cnepyeT MNPoOBEPATb COrJjlacHoO
TpeboBaHumam CI143.13330.

14.3 ®OpuUKUMOHHbIE coeanHeHUs (Ha 6onTax C KOHTPOJSIMPYEMbIM
HaTS>XeHUeEM)

14.3.1 ®OpnKUNOHHbIE COegUHEHUNS, B KOTOPbIX YCUINA MepenarTca 4Yepes TpeHue,
BO3HMKAlOLWEee Mo COoMpukKacarwwmMMca MOBEPXHOCTAM COeAUHAEMbIX 3J1eMeHTOB
BCN1IeACTBME HAaTAXKEHNSA BbICOKOMPO4YHbIX 6ONTOB, cneayeT NpUMeHNATb:

B KOHCTPYKUMSX M3 CTaAu C npenesoM TekyyecTu cBbllwe 375 H/ MM2 u
HenocpenCcTBEHHO BOCMPUHUMAIOLWNX MNOABUMXXHbIE, BUOpaUWMOHHbIE W Apyrue
ANHaAMNYeCcKne Harpysku;

B MHOrobonTOBbIX COEOUHEHUSX, K KOTOPbIM MNpeabABIAKOTCA TMNOBbILUEHHbIE
Tpe6OBaHI/I$| B OTHOLUEHWNWN OrpaHN4YEHNA )J,eCpOpMaTI/IBHOCTI/I.

14.3.2 Bo hpUKLUNOHHbBIX COEANHEHNAX CneayeT NMPUMeHATb BONThIl, Fakn 1 Wanbsbl
corniacHo TpeboBaHumaM 5.6.

BonTbl cneayeT pa3MelwaTb cornacHo TpebosaHnam Tabnuubl 40.

14.3.3 Pac4yéTHoe ycunme, KOTopoe MOXXeT ObiTb BOCAPUHATO Ka)KAoW MJOCKOCTbIO
TPEHUS 3/IEMEHTOB, CTHAHYTbIX OAHWUM BbICOKOMNPOYHbIM 6GonTOM, cChneayet



onpepnenAaTb No opmyne
Qbh = RbhAbn i/ yh, (191)

roeRbh - paCcyéTHOEe COMpPOTUBNEHME PACTAXKEHUIO BbICOKOMPOYHOro 6onTa,
onpegensemMoe coraacHo tpebosaHusam 6.7;

Abn- nnowagb cevyeHma 6onta no pesbbe, NnpuHMMaemasa corsacHo Tabnuue .9
(npunoxxenne I);

M- KO3(h(pnumMeHT TpeHuns, npmHuMmaemoln rno tabnunue 42;
yh - KoathpununeHT, NnpnHMMaembin nNo Tabnanuye 42.

Tabnwunuyaid2

KoasdpdpunumeHTyh M P WKOHTpoONeE
HaTsAXXeHns bonToB no MOMEHTY
3aKpy4YmMBaHUSA Npu pa3HOCTU HOMUHANbHbIX
Cnocob obpaboTku namMeTpoB oTBepCcTUN 1N bontoB &, MM, Npun
P Koaclaq)l/lLu/leHTJl P P P
(o4ncTKM)coeaNHAEMbIX TPEeHNS Harpyske
noBepxHoOCTEN . Y, =
P ONHaMmmyeckonm 6 = 3 —'g'.MHaMquCKOM 0
6; ’ -
' o TaTnyeckomn 6 =1 -
cTaTunyeckomn 6 =5-6 Z aTudeckon
1 OpobeMETHbIN
mnmupoGeCprMHb[m 0.58 135 112
OBYXMOBEPXHOCTEMN
be3koHCcepBauUnn
2 asonnamMeHHbIN OBYX
nosepxHocten 6e3 0,42 1,35 1,12
KOHCepBauunun
3 CTaNbHbIMU WLETKaMK
OBYX NMOBEPXHOCTEN 0,35 1,35 1,17
6e3koHcepBaLmK
4 be3 obpaboTkn 0,25 1,70 1,30
MpummedaHMe - Tpn KOHTpONIE HaTAXeHUsa BONTOB MO yrjay NOBOPOTa ramkun
3HavyeHuns yh cnegyeTt yMHOXaTb Ha 0,9.

14.3.4 Mpwn pencTBun Ha (PpUKULUMOHHOE coeamnHeHune cuibl N, Bbi3blBatowen CABUr
CoOegNHAEMbIX 3JIEMEHTOB W MNPOXOASALWEN Yepe3 LEHTP TAXeCTU CoefuHEeHus,
pacnpeneneHmne 3Ton cunbl Mexagy bontamm cnegyeTt NpUHUMaTb PaBHOMEPHbIM. B
3TOM cily4dae 4ymcso 60NTOB B CoOeaUHEHUN CneayeT onpeaensTb No opmyne

n= N/ (Qbhk yb yc), (192)

roe Qbh - pac4éTHoe ycunue, onpepgensemoe rno ggopmyse (191);
k- 4ncno nnockocTen TpeHns coeguHAEeMbIX 3/1eMEeHTOB;

Y€ - KO3(ppUUMEHT ycnoBun paboTkl, NpnHMMaemMbin no Tabnauue 1;

vb - KodappuumneHT ycnomin paboTbl PPUKLUMOHHOFO COEANHEHUS, 3aBUCSILLUA OT
yncnan 6ontoB, HeobxoouMbIX ONIS BOCMNPUSATUS PACYETHOrO YyCUAUS, W
NPUHUMAEMbI PaBHbIM:



0,8 npn n< 5;
0,9 npn 5 =n< 10;
1,0 npn n=10.

14.3.5 MNpwn pencTenn Ha PPUKLMNOHHOE COeJUHEHNE MOMEHTa WU CUJbl U MOMEHTa,
BbI3blBAOLWMX CAOBUIM COEAMHSAEMbIX 3JIEMEHTOB, pacrnpeneneHve ycuamn mexay
bonTamn cnegyeT NpuHMMaTb cornacHo 14.2.11 n 14.2.12.

14.3.6 MNpwn pencTemm Ha (PPUKLMNOHHOE COeiUHEHNEe NMOMUMO CUbl N, Bbi3blBatoLLEN
COABUI COEAMHSEMbIX 3J/IEMEHTOB, CUbl F, BbI3blBAlOLWEN pacTsxeHne B BonTax,
3HavYeHne KoappuumeHTa Yyb, onpepenseMoe corsacHo TpeboBaHnam 14.3.4,
cnepyeT YMHOXaTb Ha KoapduumeHT (1 - N Pb), roe Nt - pacTarmeatoLwiee ycunnume,
npuxogsaweeca Ha oauH 6onT, Pb - ycunme HaTsxeHusa 6onta, npuHMMaemoe
paBHbIM Pb = RbhAbn .

14.3.7 OnameTp 60nTa BO (PPUKULUMOHHOM COEAVMHEHUN cnepyeT MPUHUMATb Npwu
ycnosun >t= 4db, rpe >t cCcymMMapHasa TOJIWLMHA COEeOUHSIEMbIX 3JIEMEHTOB,
CABUraeMblX B 0AHOM HanpasseHuun, db - ounameTp 6onTa.

BO (PpUKLMOHHBLIX COeANHEHNAX C 0onbWmMM 4nucsaom 60aTOB UX ONnaMeTp cnepnyetT
Ha3Ha4YaTb BO3MOXXHO 6OnbLLINM.

14.3.8 B npoekTe A0JKHbl BbITb YKa3aHbl MapKu CTalM N MeXaHU4Yeckme CBONCTBA
bonTtos, raek n wanb n obosHavyeHmna HI, N0 KOTOPbIM OHU O0J/IXKHbI MOCTaBAATLCH,
crnocob6obpaboTkn coennHSIEMbIX MOBEPXHOCTEN, 0CEBOE ycunue Pb, npuHUMaeMoe
cornacHo 14.3.6.

14.3.9 Mpn npoekTupoBaHMn GPPUKLUNOHHBIX coeanHeHun cnepyeT obecne4vymBaTb
BO3MOXXHOCTb CBOOOAHOIrO gocTtyna Aia yCTaHOBKM 60ONTOB, MAOTHOIMO CTArMBaHUA
naketa 6ontamMum n 3akKpy4YMBaHUSA raek C MPUMEHEHMEM AUHaAMOMETPUYEeCKux
KJIl04eWn, rankoBepTOoB 1 Ap.

14.3.10 Onsa BbICOKOMPOYHbIX bonToB C yBeJIN4EeHHbIMWN Ppa3MepaMn NoJIOBOK N raek n
npn pa3HOCTN HOMWMHaJIbHbIX OMNaMeEeTPOB OTBEPCTUA U bonta He 6onee 3 MM, a B

KOHCTPYKLUAX U3 CTaJin C BPEMEHHbIM COMPOTUBIIEHNEM He HUuxXe 440 H/MMZ - He
bonee 4 MM, ycTaHaB/MBaeTCsa ofgHa wanba noa ramky.

14.3.11 Pac4éT Ha nNpPOYHOCTb COEOUHSIEMbIX 3/1EMEHTOB, 0OcnabneHHbIx
OTBEpPCTUAMN BO (PPUKLMOHHOM COeAUNHEeHUNWN, cnefyeT BbIMOJIHATL C y4eTOM TOro,
YyTO MNOJIOBMHA YCUANSA, NPUXOOALLErocsa Ha KaxAablh O60NT, nepepaHa cuiamu
TpeHunsa. [lpn >3ToM nNpoBepkKy ocnabneHHbIX cevyeHuncnenyeT BbIMOJHATh:
MPUNOABUXHbIX, BUOPALMOHHBIX N APYrMX ONHAMUYECKMX Harpy3kax - no njaowaaun
ceyeHUs HeTTo An, Npu CTaTUYeCKUX Harpyskax - no rnsjowaan cedyeHusa opyTtTo A
(npn An = 0,85A) nnbo no ycnosHon niaowann Aef= 1,18 An (npn An < 0,85A).

14.4 MNosAcCHble coegMHEeHNSA B COCTaBHbIX Dankax

14.4.1 CBapHble U PPUKLMOHHbIE MNOSACHbLIE COeAMHEHUA COCTaBHOW OBYTaBPOBOW
banku cnepyeTt paccH4uTbiBaTb No popMmynam Tabnnuybl 43.

Mpn OTCYTCTBUM MoOMNepeyHbIX pebep >KecTKocTn Ans nepenavn HenoaBUXKHbIX
COCPEenoTOYEHHbIX HArpy3ok, MPUIOXKEHHbIX K BEpXHEMY MOACY, a TakxXe npu
NPUIIOXKEHNN  HEMOABUXXHOMCOCPEAOTOYEHHON HArpy3kMm K HUKHEMY MNOSCY



HE3aBUCUMO OT Hannyms pebep >KECTKOCTU B MecCTax MPUIOXKEHUS Harpysku
NOSICHbIE COEANHEHUS C/leflyeT PacCYUTbIBaTbh Kak 418 NOABUXXHOW HArpy3Ku.

CBapHble LWBbl, BbIMOJIHEHHbIE C MPOBAPOM Ha BCH TOJIWMHY CTEHKW, cleayeT
CYNTATb PABHOMPOYHbLIMU CO CTEHKOW.

Tabnwnuyadids

XapagTep Mopaynsl 118 pacsETa NORCHER
[Momckee cocgumenns -
HAIPYIKH COCTHHEHIH B COCTABHED Dankax

Ceapukle T fin Bt = 1 (193)
Tiin ik, ) < 1 (194)
Henonem#nas DpHEIHOHHELE Tk =1 (195}

CrapHiie (IBYCTOPOHHHE IIBL) Jp2 | 12
.
2Bk Ry

loasrxnas —_—] (197}
Eﬁ:k .I'Ru':.:'ff

':DpHICI.L}tDJlIJhlL g IIT: + ﬂ.lr_.-l 1

Ok,

[ 196)

(198)

Ofioaaueis, RPURAMLe & mattuye 43
T'= (8 - capnramuice noac YOHIHe HE SOMHALY ATHHEL BEE3LBACMOC DONCPEaHOR crtoi
{ameck S— craTrsccknil MoMeHT GPYTTO noAca GANKH OTHOCHTEIBRD UCHTPATLHOH 0CH);

N — HHCIO YVTTIOERX WROE: NPH ARYVCTONOHEHY WEBAX 7 =2 npH OJHOCTOROHHEY 7 = 1;

(e, K — NapaMeTpsl, onpeacmienee no 14.3.3, 14.3.4;

F= wmFal lor— maanenne oT COCPEA0TOMEHHOMD TPYE Fy HE COHHHIY JUTHHLL, ONPCACIECHMOE © YHETOM TP oBaHIEH

8.22 n 833 (ana menoaemEHEX MPY308 71 = 1);

# oM 31— KosddHINenTE HATERKHOCTH [0 HATPYEIRE, Tpuemsacasie mo CT1 20013330;

5 — 1Ar NOACHEX DOITOR;

o — B HIHeHT, TPHEIMAcME pasHEM: o= 0,4 npi Harpy3ke 00 BEpRHEMY I0RCY DANE, K KOTOPOAY
NpHCTROTaHS cTerke, B &= 1,0 npi oTCyTCTENN NpHCTPOGEKE CTEHKH HITH [MPH HATPYIEE 10 HHEHEMY
TIOACY.

14.4.2 B 6ankax ¢ PpPUKLUNOHHBIMN MOACHBLIMN COEOUHEHUAMU C MHOMOJINCTOBLIMU
MOSAICHBIMM TMakKeTaMn TMpUKpenJeHne KaXX4oro un3 JINCTOB 3a MeCTOM CBOero
TeopeTnyeckoro obpbiBa crefgyeT pacCyYMTbIBaTb Ha MOJIOBUHY YCUIUA, KOTOpoe
MOXXeT ObiTb BOCMPUHATO ceyeHueM nucTta. lNpukpenneHme Kakaoro JmMcTa Ha
y4yacTKe Mexnay MOenucTBuTenbHbIM MecToM ero obpbiBa u MectoM o06pbiBa
npenbigyuwiero UCTa cjenyeTt pacCyYMTbiBaTb Ha MOJZIHOE yCUne, KOTOpoe MOXXeT
OblTb BOCMPUHATO CE4EeHNEM JINCTA.

15 TpeboBaHNA MO NPOEKTUPOBAHUIO 30aHUN,
COOPYXXEHUN N KOHCTPYKLNN

15.1 PaccToaHna mexxay TeMmnepaTypHbIMU LWLBaMU

PaccTosiHusA IMexay TemnepaTypPHbIMU LLIBAaMU CTaJIbHbIX KAPKACOB OA4HO3Ta)KHbIX

30aHUN U  COOPYXEHUN He [O0J/DKHbl NpeBbiaTb Haunbonbwmnx 3HaveHun lu,
npuBeaeHHbIX B Tabnnue 44.

Mpu npesbiweHUn 6onee 4em Ha 5% npuBeneHHbIX B Tabnuue 44 paccTosaHun, a
TaK>Xe Mpun yBeJsIM4YeHUN )XeCTKOCTU KapKaca CTeHaMN UIn APYrMMU KOHCTPYKUNAMUN
B pacyeTe crefyeT Y4YUTbiBaTb KAUMaATUYeCKUe TemMrnepaTypHble BO34eNCTBUA,
Heynpyrune gedopMaunm KOHCTPYKUUA U NO4aTIMBOCTb Y3J/10B.

Tabnwunuyaids



Haunbonbliee pacctosaHue lu, m, npu
XapakTepucTtumnka pac4YeTHOW TemnepaType BO34yXa,
0C, (4.2.3)
3AaHVA 1 HanpasJlieHUA t=-45 t
COOpPYXEHUS
BOOJIb
6noka (no
Mexay . 230 160
TeMnepaTypHbIMUA 3naHUs)
LBaMu
OTannusaemoe no LWnpuHe|; g 110
34aHune 6noka
OT TeMnepaTypHOro wBea uau
Topua 30aHusa oo ) oo 60
ocn bnvxanwen
BEPTUKAJIbHOW CBA3U
BOOJb
6noka (mo
I1\',I:|\>/|Kr|ﬂeypaTypHb|M|/| AnnnHe 200 +40
HeoTannusaemoe| | -\ 34aHNA)
34 aHMewu Mo WwupuHe|; 5 90
ropaynmn 6,710Ka
uex OT TeMNepaTypHOro LwBa uUau
Topua 30aHusA oo ) 175 50
ocn bnvxanwen
BEPTUKAJIbHON CBA3U
Mexay TeMnepaTypHbIMU
wBaMm 130 100
OTKpLITaS BOONIb 6/10Ka
3CTaKkaza OT TeMNepaTypHOro LBa MUan
Topua 30aHusa 0o ~ Iso 40
ocn onvxanwen
BEPTUKaJIbHOW CBA3U

MpunmMedyaHwe - lpn HANNMYUN MexXOYy TeMNepaTypPHbIMU LUBAMW 30aHUSA NN
COOPY>XXEHUNS OBYX BEPTUKAJIbHbIX CBA3EN PaAcCCTOSsHUE MeXxAy nocsegHUMU B OCAX
He OO0JIKHO npeBbiwaTb: An4a 3gaHunn - 40 - 50 M n ona oTKpbITbIX 3CTakan 25 -30 M,
npun 3TOM A5 30aHUNA N COOPY>XXEHWUN, BO3BOAMMBIX MPU pPacHeTHbIX TeMrnepaTypax
t0OC , BOMKHbBI NPUHNMATBLCA MEHbLUME U3 YKa3aHHbIX PaCcCTOAHUMN.

15.2 ®epMbl U CTPYKTYPHbIE NANTbI NMOKPLITUIA

15.2.1 Ocn cTepxHen ¢epmM U CTPYKTYP OOJ/IKHbI OblTb LEHTPUPOBAHblI BO BCEX
y3nax. LleHTpupoBaTb CTepXHU cneayeT B CBapPHbIX depMax Mo LEHTPaM TAXKeCTu
ceyeHuUnm (c okpyrneHmem o 5 MM), a B 6ONTOBLIX - MO PUCKaM YroJKOB,
bav>xanwnm K obyLuKy.

Ecnn cmeweHne ocen noscos epm npm M3MeHeHUM ceyYyeHun He rnpesbiwaeTt 1,5
BbICOTbl MOSACA MEHbLUEro ce4eHuns, OHO He y4YnTbiBaeTCH.

Mpn HaNM4YNM SKCLEHTPUCUTETOB B Y3J1aX 3JIEMEHTbl DEpPM U CTPYKTyp cleayet
PACCYMTBLIBATL C Y4€TOM COOTBETCTBYIOLLMX U3rnbatoLmx MOMEHTOB.

Mpn NPUNOXXEHUN HArpy3oK BHE Y3J10B hepM nosica A0J/KHbl ObiTb paccyMTaHbl Ha



COBMECTHOE AelCTBME NPOA0JIbHbIX YCUANA N N3rnbarLLmx MOMEHTOB.

15.2.2 Mpu pac4é€Te nMNOCKUX pepm coeanHeHUs 3/1eMeHTOB B Yy3nax qepm
AOMycKaeTca NPpUMHUMaTb WapHUPHLIMU:

npm ce4eHndax aneMeHTOB N3 YIroJIKOB NJ1IN TaBPOB,;

npu AByTaBpoBbiX, H-06pa3Hbix u Tpyb4yaTbiX CeYeHUsX 3NEeMeHTOB, Korga
OTHOLLUEHME BbICOTbl CeYeHUsa A K ONINHe 3N1eMeHTa / Mexay y3/laMu He MnMpeBbllwaeT:
1/15 - pna  KOHCTPYKUMW, 3KCJlyaTUpyeMblX B palioHax C pPacYETHbIMU
TeMnepaTtypaMu Hmxe MUHyC 45°C; 1/10 - gnsa KOHCTPYKLUUN, SKCJlyaTUpyeMbixX B
OCTaJIbHbIX panoHax.

Mpn NpeBbIWEHNN YKa3aHHbIX OTHOLWEHWA h// cnepyeT y4nTbiBaTb AOMNOSHUTESNbHbIE
n3rnbatoume MOMeHThI B 31IEMeHTax OT XKECTKOCTU Yy3/0B.

15.2.3 PaccTosiHMe Mexay KpasMu 3/1eMEHTOB PELETKM N Nosica B y3/J1laX CBaApPHbIX
depmM ¢ chacoHkamum cnenyeT NpUHMUMaATbL He MeHee a = (6 20) MM, HO He Bbonee 80
MM (34ecCb - ToAWwMHa PaCcoHKMN, MM).

Mexay TopuaMW CTbIKyeMbIX 3JIEMEHTOB TMOSICOB epM, MepeKpbiBaeMbIX
HakslagkaMu, cnenyeT OCTaBAATb 3a30p He MeHee 50 MM.

CDJ'IaHI'OBbIGCBaprIe WwBbl, MpunKpennarnLwmne 3J1IeMeHTbI pelleTKN cpepM K (t)aCOHKaM,
cnenyeT BbiIBOAWUTL Ha TOpel 3J1eMeHTa Ha OJIMHY He MeHee20 MMm.

15.2.4 B y3nax ¢depMm C nosicamum M3 TaBpPOB, ABYTABPOB N OAWHOYHLIX YrOJIKOB
KpenneHnagacoHOK K NoJIkaM NOSICOB BCThIK CllieAyeT OCyLWeCcTB/IATbL C MPOBapoOM Ha
BCIO TOJILLMHY (PAaCOHKW. B KOHCTpYKUMAX Fpynnbl 1, a Takxe 3KCcrnayaTupyembixX B
panvoHax Npu pacHE€THbIX TeMnepaTypax Huxe MUHyc 45°C npumMbiKaHue Yy3J10BbIX
haCcoOHOK K Mnosicam cnepnyeT BbINOJHATbL corsaacHo npuioxeHuto K (Tabnuua K.1,
no3mumnga 7).

15.2.5 Mpwn pacyéte y3n0B dhepM CO CTepXHaAMU Tpyb4yaTOoro m ABYTaABPOBOro
CeYeHUN N NpUuKpensieHNEM 3JIEMEHTOB PeLUeTKU HernocpeacTBeHHO K noscy (6es
hacoHOK) B COOTBETCTBUM C TMpaBuaMn TMPOEKTUPOBaAHUACeAYET MPOBEPATb
HecyLLy cnocobHOCTb:

CTEHKM nosica Mpu MecTHOM u3rnbe (NpodaBAMBaHWUM) B MecCTax MNPUMbIKAHUS
3/IEMEHTOB pPeLLUEeTKN - ANA KPYTJbIX N MPSMOYroJibHbIX TPy6;

OOKOBOW CTEHKM MOsICa B MeCTe MPUMbIKAHUS CXXATOro 3JIeMeHTa pelleTKu - AONs
NPSIMOYrofibHbIX TPY6;

MoOJIOK Mnosica Ha oTrmb - ans OBYTaBpOBOIro ce4vyeHud, CTEHKW TModACa - A4Jid
OBYTaBpPOBOIro ce4d4eHmA, 3ay1ieMeHTOB pelleTkKn B ced4eHn, npmmMmbikatloieMm K rnoscy,
CBapHbIX WBOB, NMPUKPENIAKLWNX 3JTEMEHTbI peLIJéTKI/I K Mo4dcy.

Kpome Toro, cnepyet cobnwopatb TpeboBaHMA NO npenoTBpaLLEHUIO CJIOUCTOrO
pa3pyLleHuns nosicos pepm (13.5).

15.2.6 MNpwn nponétax ¢epmM MNOKPbITUM CBbie 36 M cnepyet npefpycMmaTpuBaTb
CTPOUTENbHbLIMN MNOABLEM, PpaBHbIM nNporuby OT TMOCTOAHHOM W  OJINTESNIbHOWN
HOPMATUBHbLIX Harpy3ok. lMpu MNJ0CKUX KPOBAAX CTPOUTENbHLIA NOOBEM crnenyeT
npeoycMaTpuMBaTb He3aBUCMMO OT pa3Mepa MNposiéta, MPUHUMas €ero paBHbIM
npornby oT cyMMapHOM HOpPMaTUBHOM Harpysku nstc 1/200 nponeTa.



15.3 KOJZIOHHDbI

15.3.1 OTnpaBOYHbIE 3/IEMEHTbI CKBO3HbIX KOJIOHH C pelléTKaMu B ABYX MJOCKOCTAX
cnenyeT yKpennsTb AuadgparmMaMu, pacnoslara€éMbiMU Y KOHLIOB OTMPaBOYHOrO
3/1eMeHTa.

B CKBO3HbIX KOJIOHHax C COeOWHUTENIbHOW pPEeWETKON B OOHOM TJIOCKOCTM
Anadparmbl cnenyeT pacnosiaratbh He pexe, 4eM vyepes 4 M.

15.3.2 B KOJIOHHaX 1 CTOMKaX C OA4HOCTOPOHHUMMW MOACHbLIMU LWBaMu corsacHo 14.1.9
B Y3J1ax KpernsieHnsa ceasen, 6anok, pacnopok N Opyrux 3/ieMeHTOB B 30He rnepenayu
ycnnua crenyeTt NpuMeHATb ABYCTOPOHHME MOSACHbIE LWBbI, BbIXOAAWME 32 KOHTYPbI
NPUKpPEenAsemMoro anemMeHTa (y3na) Ha anmHy 30 k7t Ka)Kaon CTOPOHHbI.

15.3.3 Yrnosble wWBbI, Npukpenaswwmne (acoHKN COeAUHUTENIbHON pPeLéTKN K
KOJIOHHaM BHax/leCTKy, chleAyeT Ha3HayaTb MO pacyeTy W pacrnosaratb C OBYX
CTOPOH (aCoOHKU BAOJIb KOJIOHHbI B BuAe OTAEJIbHbIX YYAaCTKOB B LWWaxXMaTHOM
rnopanke; npu >3TOM paccTodAHME MeXxOy KOHUaMu TaKUX LWBOB He [O0JIKHO
npesBbilWaTbl5 ToNWwmMH PaCcoHKN.

B KOHCTpPYKUMAX, BO3BOOUMbLIX B pamoHax C pPacY€THbIMM TeMnepaTypaMu HUXKe
MUHYC 45 °C, a Tak>XXe npu NpuMeHeHNN py4HOU OYyroBOW CBApPKW, YrlOBble CBAapHbIe
LWBbI JO0J/IKHbI 6bITb HENPEPbLIBHBIMKY MO BCEN O/INHE (PACOHKMU.

15.3.4 MoOHTa)>KHble CTblIKW KOJIOHH cneanyeT BbIMNOJIHATL C dpe3epoBaHHbIMU
TopuaMun, CBAapeHHbIMN BCTbIK, HA HakK/lagKax CO CBapHbIMU WBaMn nanm 601ToBbIMA
coeguHeHnsaMN, B TOM 4uncne QpUKUMOHHbIMU. [lpn NpuBapke HakNagoOK CBapHble
LWBbl He cfieayeT OOBOAUTb A0 CTbiKa Ha 25 MM C KaXK[on CTOpPOHbI. JlonyckaeTcs
npuMmeHeHne daHUeBbIX COEOUHEHUN C MnepepadvYen CKMMawWnUx yCuamm 4epes
NJOTHOE KacaHue, a pacTarmeatowmnx - 6ontamu.

15.3.5 B CKBO3HbIX KOJIOHHax, BETBU KOTOpPbIX COeAUNHEHbLI TMJlaHKaMW, cienyerT
NMPUHNMATb:

WUPUHY bS NpoOMeXyTo4HbIX nnaHok -oT 0,56 po 0,756 (3mecb b - rabapuTHas
LUMPUHA KOJMIOHHbI B MJIOCKOCTMW MJIaHOK);

LUNPUHY KOHUEBbLIX NNaHoOK -0T 1,3bs oo 1,7bs.

15.4 CBa3n

15.4.1 B kaxpom TemnepaTypHoM 650kKe 34aHMa cnepyeT npepycMaTpuBaTb
CaMOCTOATEsIbHYIO CUCTEMY CBA3EN.

15.4.2 HwxHue nosica 6anok m depm KpaHOBbIX MyTEN MNPOJSIETOM CBbille 12 M
cnepnyeT yKpennsaTb rOPU30OHTasIbHbIMU CBA3AMU.

15.4.3 BepTukasibHbl€ CBA3M MEXAY OCHOBHbLIMU KOJIOHHaMyY HUXXe YypoBHS 6anok
KpaHOBbIX MyTen crenyeT pacrnosaraTb B cCepeavHe WM OKOJI0 cepenuHbl
TemnepaTypHoro 6510ka; BepxHuMe BepTUKasbHble CBA3M  uUenecoobpasHo
pacnonaraTb MO TopuaM 340aHUA W B WArax KOJIOHH, TMPUMbIKAKLWNX K
TeMnepaTypHbIM LLIBaM, a TakXXe B TeX LWarax, rge pacrosloXeHbl CBA3U HUXXHEro
apyca.

I'Ip|/| HenOCTaTOYHOM >»XEeCTKOCTU BEeTBEM KOJIOHH B npoaoJsibHOM HamnpaBaeHNN



3[0aHuA, crefgyeT yCTaHaB/MBaTb [LOOMOJIHUTESIbHbIE PaCNOPKKU, 3aKpenséHHble B
y3/1ax CBsA3en.

Mpwn oByXBeTBEBbLIX KOJIOHHAX, €CJ/IN pacCToAHNEe Mexay BeTBAMN He MeHee 500 MM,
BEPTMKaJIbHble CBA3M CriegyeT pacnofjiaraTb BMJIOCKOCTU KaXXOAOW W3 BeTBeENn
KOJIOHHbl. BeTBM [OBYXBETBEBLIX CBA3eMCsenyeT COoedunHATb Mexay cobon
pelieTKamMu.

15.4.4 CucremacBszev roKpbITUS 3aBUCUT OT TUMa Kapkaca (CTanbHOM wWan
CMELLaHHbIN), TUNa NoKpbITUA (MPOroHHoe nnm 6ecnporoHHoe), rpy30noa4bLEMHOCTU
KPaHOB M pexuma ux paboTbl, HanMyma NOABECHOro MNoAbeMHO-TPaHCMOPTHOro
obopyfoBaHMA N NOACTPONUIbHbLIX hepM.

15.4.5 B ypoBHE HUXXHUX MOSACOB CTPOMUIIbHbLIX (PEepMC BOCXOOALWMMN pacKoCaMmu,
onMpalLWMMNUCA Ha KOJIOHHbI HUMXHUMU MoscaMu, cienyeTt npepycmatTpuBaTbh
rnonepevyHble ropn3oHTasIbHble CBA3M B KaXXKA0M MNposieTe 30aHNa y TOPLOB, a TakxXe
y TeMnepaTypHbIXLWIBOB 34aHuA. Npn gamHe TemnepaTypHoro 6s1oka 6onee 144 m n
MPUKpaHax rpys3sonogbeMHoCTbio =50 TCnepyet npepycMaTpuBaTb TakXe U
NPOMEXYTOYHbIE MonepeyHble rOpM30oHTasIbHble CBA3U C Warom He 6onee 60 M.

B 3pmaHMsAX CO CTanbHbIM KapkacoM, o060pyaoBaHHbIX MOCTOBbIMM KpaHamu
rpy3onogbeMHocTblo 10T 1 6onee, n B 34aHUSAX C MNOACTPOMUAbHBIMU epMaMn
cnenyet npenycMaTpuMBaTbNpPOAO/bHbIE CBA3W, pacrnoslaraeMble Mo  KpanHUM
NaHeNsIM HUXXHUX MOSICOB CTPOMNWIbHbLIX ¢epM ©n obpa3ylwme COBMECTHO C
nonepeYHbIMN CBSA3SAMU XXECTKUIA KOHTYP B MJIOCKOCTU HMXKHUX MOSICOB hepM.

B ooHOMpoONeTHbIX 30aHUAX TAaKOro Tuna MPOAOJibHbIe CBA3UM MO HUXKHUM MosAcam
cneayeTt Ha3Ha4d4aTb BAOJIb obounx pA0OB KOJIOHH.

Mpyn HaNNYUN HEVU3MEHSEMOrO »XKECTKOro ANCKA Mexnay CTPOMNUSbHbIMU hepMaMn C
HUCXOOALWMM OMOPHBLIM PACKOCOM B KPAMHUX Yy3/laX HUWXHUX MOSICOB clenyeT
yCTaHaB/INBaTb TOJIbKO PACMOPKW.

B MHOronposieTHbIX 30aHUAX NMPU KpaHax rpys3onoabeMHOCTb0O < 50 T, € peXXnmom
paboTbl 1K-6K (B cooTBeTcTBMM co CIl 20.13330) npoaonbHble CBA3U cnenyet
pacnoslaraTb BAOJIb KPAMHUX KOJIOHHMYepe3 OoAWH pAn BAOJIb CpefHUX KOJIOHH. B
MHOIOMPOJIETHbLIX 34AaHUAX C KpaHaMu rpys3onoAbeMHOCTbio > 50 T, C pexumom
paboTbl 7K - 8K, a Tak)Xe B 34aHUAX C nepernagamMum BbICOTbl ClefyeT Ha3HayaTb
bonee 4acToe pacnosioxeHue MpPOoAOJSIbHbIX CBA3EM MO HUXHUM nosicam qepM.
MpofosibHble CBA3W MO CpefHUM psfaM KOJIOHH NPpU OONHAKOBOW BbICOTE CMEXHbIX
NpoJsIeToB cjiefyeT MNPOeKTUPOBaTb TaKUMU >XKe, KakK U BAOJIb KpanmHUX PsSnoB
KOJIOHH.

B cnyvae, ecnm rmbkoCTb B FOPU30OHTAJIbHOMN MJIOCKOCTU MaHesien HUXXHUX MOSICOB
depM, HaxoOAwMXcsa Mexny [OBYyMSA MnonepevyHbIMU CBA3EBbIMU (depMaMun, He
yoosnetsopseT 10.4, TO OHa AoJKHa b6biITb obecrneyeHa MOCTAaHOBKOW pacTsXKek,
3aKpenieHHbIX B y3/1aX CBA3EBbIX (hepm.

15.4.6 [lo BepxHumM roscamM CTPOMNUIbHLIX )epM nonepeyvHble roOpPU30HTaJsIbHble
CBA3M MNpPU MOKPbLITUM C MNPOroHamMu crefyeT Ha3HayvaTb B Jil06OM OOHO3TAXKHOM
MPOMbILLNEHHOM 34aHUN. [lonepeyHble CBA3eBble PepMbl MO BEPXHUM U HUXKHUM
rnosicaMm paumoHasZibHO COBMeLLaTb B MNJjaHe.

BerHI/Ie Nnodca CTpOMNnJibHbIX (pepM, He TnnpuMbliKaloLLne HernocpeaCcrseHHoO K
nonepeyvyHbiM CBA3AM, cenyeTt packKperJidTb B TMJIOCKOCTW pPacnoyioxKeHnda 3TUxX



CBA3en pacrnopkamu.

15.4.7 Tlpn Hann4nnm >»XeCTKOro [LUCKa KPOBJIN B YPOBHE BEepXHUX TMOSACOB B
NOKPbITUAX 6€3 NPOroHoB (B KOTOPbIX KPYMHOPa3MepHble xene306eTOHHbIe NANTHI
rnpuMBapeHbl K BEPXHUM nosicaM nam NpoPuInpoBaHHbIA JINCT MOKPLITUSA NPUKPEnJieH
B KaXOoM rodgpe) nonepeyHble CBA3M MO BepxXHUM nosfcam depMm chenyetr
yCTpanBaTb TOJIbLKO B TOopuax 340aHUA N Yy TeMnepaTypHbIX WBOB. B oCTanbHbIX
larax HeobxoanMbl PAaCNoOpPKN Yy KOHbKa My ONop CTPOMUIbHBLIX hepM.

Mpn HanM4YUM >KECTKOro [ANCKa KPOBJM B YPOBHE BEPXHUX T[OSICOB chenyeTt
npegycMaTpuBaTb WHBEHTAPHbLIE CbEMHbIE CBA3U AOJI BbIBEPKU KOHCTPYKLUA W
obecrneyvyeHunss UX yCTOMYMBOCTM B NPOLLECCE MOHTaXa.

B nokpbiTnax 6e3 NporoHoB ropusoHTajibHble CBA3W MO HUXXHUM rosicam crnenyet
CTaBUTb He3aBUCMMO OT TuNa TMOKPbITUA TOJNILKO B 34aHMAX C KpaHaMu
rpysonoabeMHoCcTbio =50 T, ¢ pexumom paboTbl 7K B uexax MeTannypruvyeckux
npoun3ssoncTts un 8K (B cooreeTcTBUK co CI 20.13330).

Mpn HanM4YMM NOACTPONUIbHBIX (hepM B OAHOMPOJSIETHBLIX NOKPbLITUAX Be3 NPOroHoOB 1
MHOIOMNPOJIETHbIX MOKPbITUAX, PaCMOJZIOKEHHbIX B OOHOM YpPOBHE, Heobxoaummo
YCTPONCTBO MNPOAOJIbHbIX FOPU3OHTalIbHbIX CBA3E€N B MJOCKOCTU BEPXHUX MOSCOB
depM B 0O4HON U3 KpalHUX NaHenen gpepmM.

15.4.8 Tllpn pacnonoXeHun NOKPbITUA B pPa3HbIX YPOBHAX Heobxogmmo
npenycMoTpeTb Mo O4HOW NMPOLOJIbHON CUCTEME CBA3EN B KaXXA0M YPOBHE.

B npenenax coHapsl, raoe nporoHbl MO BEPXHEeMYy Mosicy (epM OTCYTCTBYIOT,
HeobxoaMMo NpenycMaTpuBaTb Pacnopkn. Hannyme Takmnx pacnopok Mo KOHbKOBbLIM
y3nam epm siBnsieTcs obsizaTeNbHbIM.

15.4.9 CBa3u no ¢oHapaAM cnefnyeT pacnosiaraTb B MJIOCKOCTU BEPXHUX MOSACOB
(purenein) y Topuos poHaps n ¢ obenx CTOpoH TeMnepaTypPHbIX LUBOB.

15.4.10 B mM™ecTax pacrnosiodXeHus rornepeyvyHbiX CBA3en TMOoKpbITUA cnepyeTt
npenycMaTpuBaTb YCTAHOBKY BEPTUKA/IbHbIX CBA3EN MEXAY hepMaMu.

B MOKpbLITUAX 30aHUA N COOPYXXEHUIN, IKCMyaTUPYEMbIX B paioHaxX C pPacYE€THbIMU
TeMmnepaTtypamMmm Hmxe MuUHyc 45°C cnepyet npenycMmaTpuBaTh (AOMONHUTENBHO K
06bIYHO NPMMEHSEMbIM) BEPTUKAJIbHbIE CBA3WN NoCepeamnHe Ka>kaoro rnposieta BAOJb
BCero 3aaHus.

BepTukanbHble CBA3WM cnepyeT pacnosiaraTb B MJIOCKOCTAX OMOPHbIX CTOEK
CTPONUJIbHbIX PEPM, B MJIOCKOCTAX KOHbKOBbIX CTOEK AN depm nponetom ao 30 Mm,
a TakKXe B MJIOCKOCTAX CTOEeK, HAaX0OAWMXCA NOL Y3/I0M KpernseHUa Hapy>XHbIX HOI
doHapsa ona dpepm nponetom 6onee 30 Mm.

Mexxay CTPONUNbHbIMU hepMaMn C HUCXOAALWMM OMOPHbLIM PACKOCOM B KpamHUX
y3/laX HWXHUX TOSICOB cCliedyeT YCTaHaBAMBATb MOAKOChbI K KpPaWHEMy y3ny
BEpPXHero nosca.

CevyeHns 3neMeHTOB BepTUKaJIbHbIX CBA3EN clefnyeT Ha3HavyaTb Mo npenesibHou
rmbkoctu (cm. 10.4).

15.4.11 lopu3oHTaJIbHbIe CBA3U MO BEPXHUM N HMXKHUM MNOACaM pa3pesHbiX hepm
MPONIeTHbLIX CTPOEHUN TPAHCMNOPTEPHbLIX ranepen crnepyeT npenycMaTpuBaTbh
pa3fesibHO A1 KaXX40ro nponeTa.



15.4.12 lMpwn NpUMEHEHUN KPECTOBOWN PELUETKN CBA3EN MOKPbLITUN, 32 UCKJTIOYEHUEM
YHUKaNbHbIX 30aHUNA N COOPY>XEHWUN, pacyYE€T Npom3BOOAUTCHA MO YCJIOBHOW CXeMe B
NpPennoNoXXeHNN, 4TO PAaCKOCbl BOCMPUHMMAKOT TOJIbKO pacTArmsatoLwimne ycuams.

Mpw onpeneneHnn ycuamim B anemMeHTax cessen obxatue NosAcoB pepM y4nTbiBaTb
He cnepyerT.

15.4.13 B BuUCA4YMX MNOKPbLITUAX C TJIOCKOCTHbIMWA HecywumMn cucrtemMamm
(ABYXMOACHBLIMN, U3rMOHO-)XECTKUMN BaHTaMu U T.M.) cnenyeT npeaycMmaTpuBaThb
BepPTUKaJIbHblE N TOPU3OHTAJIbHbIE CBA3N MeXY HeCcyLmnMmn cuctemamu.

15.4.14 KpenneHune CBs3en cnenyeT OCyWecTBNATb Ha BonTax Kiacca ToYHOCTH B.

B 3paHuax, obopynoBaHHbIX KpaHamMu OO0SbWION FPYy30N04BEMHOCTU U PEXMMOB
paboTbl 7K 1 8K, a Takxe B Clly4ae 3Ha4YUTEsIbHbIX YCWINUA B 31IeMEHTaX CBA3eun
(BeTpoBble hepMbl U T. M.) KpenJeHne 3JIeMEHTOB CBA3eN CrieayeT OCYLEeCTBAATb Ha
MOHTa>XHOW CBapKe, a B OTAENbHbIX C/lyqasax U Ha BonTax Knacca TOYHOCTM A.

15.5 bankwu

15.5.1 MNakeTbl NNCTOB AJ19 MNOSICOB CBApPHbIX ABYTaBPOBbIX OasioK NPUMEHATb He
cnepyer.

Ona nosicoB 6anoKCHPUKLMOHHBIMU COEONHEHUAMU CcnefyeT MNPUMEHSATb MaKeThl,
cocTosiwme He Bonee 4emM K3 TPEX NIMCTOB; NPU 3TOM MJoWadb CEYEHUA MOACHbIX
YroqKoB cnepyeT npuHUMaTb paBHom He MeHee 30 % Bcen njaowann cedvyeHus
rnosca.

15.5.2 TlosicHble wWBbI CBapHbiXx 6anoK, a TakKXXe LWBbl, MNpucoeanHsalWwne K
OCHOBHOMY ce4yeHuto 6ankm BcnomoraTesibHble 3neMeHTbl (Hanpumep, pebpa
XKECTKOCTW) cnefyeT BbINOJIHATb HenpepbiBHbIMU. [lonepeyHbie pébpa XKeCTKOoCTU
AOJKHbI 6bITb C Bbipe3amMun Ans MPOonyCcKa NMosICHbIX LLBOB.

B purensix paMHbIX KOHCTPYKLMWA Yy OMOPHbLIX Y3JI0B cClenyeT rMpUMeHsTb
OBYXCTOPOHHME MOSICHbIE LUBbI, MPOTSAXXEHHOCTb KOTOPbIX OO0J/IKHa OblTb He MeHee
BbICOTbl CEHYEHUS pUrens.

15.5.3 lMNMpwn npvmMeHeHUN OOHOCTOPOHHUX MOSACHbLIX LWBOB B CBAPHbIX OBYTaBPOBbIX
bankax 1-ro kKnacca, Hecywmx CTaTUYeCKYyl Harpysky, chenyeT BbIMOJHATb
cnepyouwme TpeboBaHUA:

PacyYéTHaa Harpyska [Ao/HKHa ObiTb NPUIOXKEHA CUMMETPUYHO OTHOCUTENBLHO
nornepeyHoro ceyeHus 6anku;

YyCTOMYMBOCTb CXXaToro nosica 6ankm gosmkHa 6biTb obecnedyeHa B COOTBETCTBUN C
nepeyncneHvnem a) 8.4.4;

pacyeT YCTOMYMBOCTU CTEeHOK 6aniok AosikeH 6biTb Mpon3BefeH B COOTBETCTBUN C
TpeboBaHuamu 8.5.1 n 8.5.2;

OO/KHbI BbITb YCTAaHOBJ/IEHbI NoMnepeyHbie pébpa XECTKOCTU B MecTax NpuioXKeHuns
K noscy 6ankm cocpefoTOYEeHHbIX Harpy3ok, BK/O4Yas Harpyskm oOT pebpucTbix
»ene3obeToHHbIX MANT; nonepeyvHble pé€bpa XECTKOCTU He cneayeT yCcTaHaBAMBaTb
npun NpoBegeHnn NPOBEPKU MECTHOW YCTONYMBOCTM Mo 8.2.2.

15.5.4 Pé6bpa »ECTKOCTN CBapHbIX BasioK A0SIKHbI ObITb YOoaneHbl OT CTbIKOB CTEHKMU



Ha paccTosHMe He MeHee 10 TONWWH CTEeHKW. B MecTax mepeceyeHUs CTbIKOBbIX
LWBOB CTeHKU 6ankm C nponosibHbiM pebpoM XKeCTKOCTWU LWBbI, Npukpenaswowmne
NpoAosibHOe pebpo EeCTKOCTU K CTeHKe, He cnefyeT AOBOAUTb A0 CTbIKOBOIO LUBA
CTEeHKM B MeCTaXx UX nepeceyvyeHns Ha (6¢- 20) mm.

15.5.5 B cBapHbix ABYTaBpoBbiXx 6ankax KOHCTpykKuun rpynn 2 - 4 crepyet
NPUMEHATb OOHOCTOPOHHME pébpa XECTKOCTU C pacrnosiokKeHnem unx C OAHOW
CTOPOHbI Baskn 1 NpMBapKon Nx K noscam 6anku.

B 6ankax C OOHOCTOPOHHMMM TMOSICHbIMM LWBaMu pebpa >KEeCTKOCTU Ha CTEHKe
cnenyet  pacrioniaraTb  CO  CTOPOHbI,  MNPOTUBOMOJIOXKHOW  PACMOJIOXKEHMIO
ONHOCTOPOHHUX MOSACHbIX LLBOB.

PacyeT yCTOMYMBOCTM OOHOCTOPOHHEro pebpa XeCcTKoCcTu cnenyeT NPoOM3BOAUTH
cornacHo TpeboBaHumam 8.5.9 n 8.5.10.

15.6 basnkn KpaHOBbLIX NyTeN

15.6.1 BepxHue nosicHble WBbl B 6ankax KPaHOBbIX MyTen AONs KPaHOB rpynn
pexnmoB paboTbl 7K (B uexax MeTannypruydeckux npomssoncts) m 8K (no CIl
20.13330) cnenyeT BbIMOJIHATL C MPOBAPOM Ha BCHO TOJILLMNHY CTEHKMN.

15.6.2 CBobogHble KPOMKMK pacTAHYTbIX NMosscoB 6asiok KpaHOBbIX nyTen un 6anok
paboynx niaowanok, HenocpeacTBEHHO BOCMPUHUMAIOLLMX HArpy3Ky OT NOOBUXHbIX
COCTaBOB, A0JIKHbl BbITb MPOKaTHLIMU, CTPOraHHbIMN UM 0Bpe3aHHbIMU MaLLUNHHOWN
KUCNOPOAHOWN UM NNA3MEHHO-AYIrOBOW pe3Kon.

15.6.3 Pa3mepbl pébep XECTKOCTM Basniok KpaHOBbLIX MYyTEN AO0JIKHbI YAOB/ETBOPATb
TpeboBaHmam 8.5.9, 8.5.10 n 8.5.17, npu >3TOM LWKMPMHA BbICTYNawoWen 4acTu
ABYCTOPOHHEro npoMexyTo4yHoro pebpa pos/mkHa 6bITb He MeHee 90 MMm.
[BYCTOpPOHHME nonepeyHble p€bpa XXECTKOCTU He crieayeT npmBapmBaTb K Nnosicam
6ankn; npu 3ToM Topubl pE€Bep MXECTKOCTU AO0JKHbI OblTb MAOTHO MPUrHaHbLI K
BepxHeMy noscy 6anku. B 6bankax nop kpaHbl rpynn pexxmmos pabotbl 7K n 8K (no
CM 20.13330) Heobxoaomnmo cTporaTb TOPLbl, MPUMbIKaOLWME K BEPXHEMY MOACY.

NMpuUMeHATb OOHOCTOPOHHME nonepeyHbie pebpa XEeCTKOCTU U3 MOJIOCOBON CTasu
WM OOUMHOYHLIX YrOJIKOB C MNPUBAPKOM KX K CTEHKE U K BEpXHeMy Mnosicy Wu
pacrnosioxxeHnem cornacHo 15.5.5 cnepgyet Tonbko B 6ankax noa KpaHbl rpynn
pexumoB paboTbl 1K-5K (no CIM 20.13330).

15.7 JIncTtoBble KOHCTPYKLUU

15.7.1 KOHTyp nonepeyHbIX 3NEeMEHTOB »ECTKOCTU obonoyek cnepyeTt
MPOEKTUPOBATb 3aMKHYTbIM.

15.7.2 Mepenady cocpenoTOYeHHbIX HArpy3oK Ha JINCTOBble KOHCTPYKUUK cleayeT
npenycMaTpuBaTb Yepes 3/1EMEHTbI XKECTKOCTH.

15.7.3 B mMecTax conpsi>keHun obosioveK pas3sinyHOM (hopMbl cnepyeT MPUMEHATb
naaBHble Nepexonbl A1 YMeHbLUEHNSA MeCTHbIX Hanps>XeHUn.

15.7.4 BbinosnHeHMe BCex CTbIKOBbIX LWBOB cCJlefnyetr npenycMaTpuBaTb
OBYCTOPOHHEN WAN OOHOCTOPOHHEW CBapKoOW C MNOABAPKOM KOPHA WAM  Ha
noaknagKax.



B npoekTe cnepyeT ykasbiBaTb Ha HeobxoAMMOCTb obecrneyvyeHuss MAOTHOCTU
COoeINHEHNN KOHCTPYKLIUI, B KOTOPbLIX 3Ta NJIOTHOCTb TpebyeTcs.

15.7.5 B nCTOBbIX KOHCTPYKUUAX ClieayeT NPUMEHATb CBapHble coeANHEHUS BCTbIK;
COeAHEHMNSA NINCTOB TOJILMHON 5 MM 1 MeHee- BHaXJIECTKY.

15.8 Bucsadmne nokpbiTnsa

15.8.1 [Ona KOHCTPYKUMMW W3 HUTEN creayeT MNPUMEHATb KaHaTbl, MNpagn u
BbICOKOMPOYHYIO NPOBOJIOKY (MM NPOKaT).

15.8.2 KpoBnsa BUcaYero nokpbITUA A0JKHA ObiTb pacrnosioXeHa HenocpenCcTBEHHO
Ha HeCyWWuX HUTAX KU NoBTOpATb obpa3syemyto umm cdopmy. Ecnm dopma KpoBan
oT/n4aeTcsas OT (OpPMbl MNPOBUCAHUA HUTEW, KPOBJIO MOAHUMAKT HaL HUTAMMW,
onepes Ha crneunasibHYylO HaACTPOEYHYIO KOHCTPYKLNIO, AU NOABELWNBAOT K HUTAM
CHU3Y.

15.8.3 OuepTaHUA OMOPHbLIX KOHTYPOB cCJieAyeT Ha3HayaTb C YYETOM KPUBLIX
NaBJ/IEHNS OT YCUINIA B NPUKPENJIEHHbIX K HAM HUTSAX NMPU PacY4€THbIX Harpy3kax.

15.8.4 [Ona coxpaHeHus cTabumnbHOCTU (OpPMbI, KOTOpas [OJ/MKHa obecrnedyuBaTb
repMeTUYHOCTBLIMPUHATON KOHCTPYKLUUN KPOBAWN, BUCAYME TMOKPLITUA crefyeT
pacCcyMTbiBaTb Ha OENCTBME BPEMEHHbIX HarpysoK, B TOM 4ucjie BeTPOBOro oTcoca.
Mpn >3ToM crnepyeT nMpoBepATb W3MEHeHWe KPUBU3HbI MNOKPbLITUA NO ABYM
HanpaB/eHNAM - BAOJIb W rMonepek HuTen. Heobxogumas CTabuibHOCTL
OOCTUraeTCsa C MOMOLLBbIO KOHCTPYKTUBHbLIX MEPOMNpPUATUA: YBEeIMYEHNEM HaTAXKEHNS
HWTWU 3a CYeT Beca MOKPbITUA WU MpefBapUTesIbHOro HanpsXXeHwus; Cco3JaHueM
crneuvasnbHON cTabunusuvpylowen KOHCTPYKUUU; MPUMEHEHUEM U3rMOHO-XKECTKMX
HUTEeWN; npeBpalleHneM CUCTeMbl HUTEN U KPOBEJSIbHbIX MAUT B eJUuHYIo
KOHCTPYKLMIO.

15.8.5 CeyeHne HUTU [O0/HKHO ObITb paccYMTaHO NO HambonbLieMy ycuauto,
BO3HMKAlOLWEMY MpU pacyYeTHOW Harpys3ke, C Y4YeTOM W3MEHeHUsA 3adaHHOWn
reoMeTpumn NMoKpbITUA. B ceT4yaTbIX CMCTEMaxX, KpOMe 3TOro, ce4eHne HUTU OOJIKHO
OblTb MPOBEPEHO Ha yCuUAne OT OEeNCTBUA BPEMEHHOW HarpysKu, Pacrnosio>KEeHHON
TOJIbKO BOOJIb LAHHON HUTW.

15.8.6 BepTuKanbHble U rOPU30OHTaAJIbHblE MNepeMeleHNnd HUTEN U YCUINSA B HUX
cnepyetonpenenatb C Y4€TOM HEJIMHENHOCTN PaboTbl KOHCTPYKLUUA NMOKPbLITUS.

15.8.7 lMpwn pacyéTe HUTEN U3 KAHATOB N NUX 3aKpernseHnn Ko3ppuumneHTbl YyCI0BUIN
paboTbl crnegyeT nNpuHMMaTb B COOTBETCTBUM C  pasgenom 17. [Onsa
CTabnNn3npyoLWmnX KaHATOB, €C/IN OHU He ABAAKTCA 3aTsAXXKaMu O ONOPHOro
KOHTYpa, Ko dnumeHT ycnosumm paboTbl yc = 1.

15.8.8 OnopHble Yy37bl HUTEN W3 MPOKATHbIX MNpodunen crnenyeT BbINOAHATb
LAaPHUPHbLIMWA.

15.9 ®naHueBble coegnHeHnd

15.9.1 lMpn npoekTnpoBaHUM ¢NaHLUEBbIX COEAUWHEHUW CTasibHbIX KOHCTPYKLUN,
MOABEPXXEHHbIX PACTSAXEHUIO, N3rnMby uam mx COBMECTHOMY AEeNCTBUID, cnepyet
npUMeHATb cTaNb gnadnaHues C355 1 C390 c OTHOCUTESbHBIM CYy)XeHneMm y,= 35%,

npenoBapmnTesZibHO Hamnpsa>XeHHbleé BbICOKOMPO4HbIE 6onTbl M3 CTajn KNaccos



NPOYHOCTN He HMXe 10.9, BLICOKOMPOYHbIE FAaKM 1 Wanbbl K HAM.

TpeboBaHMA MO HaTAXXEHUIK BbICOKOMPOYHbLIX 60NTOB BO (hJlaHLUEBOM COELUHEHUMN,
obecneymBatlowemM BO3MOXXHOCTb BOCMPMHMMATb MNonepeyvHble yCUanMsa 3a CYET CUJ
TpeHnsa mexay dpiaHuamMuy, ero KOHTPOJIIO N MNOTHOCTU KOHTaKTa MexXxay diaHuamMu
npuseneHsl B Cl 70.13330.

dnaHueBble COEAUMHEHUA CTasibHbIX KOHCTPYKUMWA, MOABEPXKEHHbIX CXKATUD WIN
COBMECTHOMY AEeNCTBUIO CXKATUSA C U3rnbom (Npyv oAHO3HAYHONM 3MOpe CHKMMAOLLMX
HaMNPSYKEHU B COeQUHSEMbIX 3N1IEMEHTaXx), C/ieayeT BbIMOMHATb Ha BbICOKOMPOYHbIX
bonTax 6e3 npenBapuTENbHOrO UX HATSXKEHUS, 3aTsXKKoW 60NTOB CTaHAAPTHbLIM
PYYHBIM KJIHOYOM.

15.9.2 lMpwn pacyéTte hpnaHUEBbIX COEONHEHUN B 3aBUCUMOCTU OT KOHCTPYKTMBHOMO
pelweHns, XxapakTepa nepenaBaeMbix yCuamm n TpeboBaHunm aKCnayaTauum cnegyeTt
npoBepATh:

HecyLy cnocobHoCTb BONTOBOro COeANHEHNS; MPOYHOCTb hJIaHLEBbLIX JIMCTOB NpPU
n3rmbe;

MPOYHOCTb CBapPHbLIX WBOB, COeANHALWNX C|1)J'IaHELI| C OCHOBHbIM 2/1eMEHTOM.

15.10 CoeanHeHna c ppesepoBaHHbLIMU TOpLAMN

B coegnHeHnaxX 3nemMeHTOB C ppe3epoBaHHbLIMU TopLLaMK (B CTbiKax 1 6a3ax KOJIOHH
N T.N.) CKUMaKWLLYO CWUy clenyeT CHYUTaTb MOSHOCTbIO MNepedarllencs yepes
TOopUbl.

Bo BHELEHTPEHHO CKaTbIX (CXKaTo-n3rnbaemMblix) 3neMeHTax CBapHbie WBbl U 60NTHI,
BKJIIOYAA BbICOKOMPOYHbIE, YKa3aHHbIX COeOWHEHUN crieayeT paccHYuUTbiBaTb Ha
MaKCUMaJsibHOEe pacTsarmealrLliee ycname oT 4enCcTBUS MOMEHTa 1 NPOAO0JIbHON CUbI
npu Hanbosee HebBNAronpmMATHOM MX COYETaHMWM, @ TakKXXe Ha CABMUrawLiee ycmame
OT OENCTBUA NONEepPeYHOW CUbI.

15.11 MoHTa>XHble KpenJieHns

15.11.1 MOHTa)Hble KpernjieHnsa KOHCTPYKUMI 30aHUN N COOPY>XeHun ¢ Bankamum
KPaHOBbIX MyTeW, pacCYUTbIBAEMbIMU Ha YCTasOCTb, @ TaKXe KOHCTPYKUWUA nopn
»Kene3HoO0pPOXXHble COCTaBbl A0/KHbI ObITb CBAPHbLIMU NN MDPUKLMOHHBLIMN.

B MOHTa>XHbIX COEANHEHUSAX 3TUX KOHCTPYKUUI cneayeT npuMmeHsaTb 60nThl Knacca
TOYHOCTW B:

ONa KpernjaeHusa rnporoHoB, 3J1eMeHTOB (DOHAPHOM KOHCTPYKUWK, CBA3EN MO0 BEPXHUM
rnoscam cepm (Npu HaaAU4YUU CBA3EN MO HMXKHUM MOSICAM WM XXECTKOW KPOoBM),
BEPTUKAJIbHbIX CBSA3en No oepMamM U POHaAPAM, @ TaKXXe d1IeMEHTOB (paxBepPKa;

ONA KpenseHusa CBA3eN Mo HMXXHUM rnosacam epM npu Hamymm XXECTKOW KPOBJIU
(NpBapeHHbIX K BEPXHUM MosCaM ene300eTOHHbIX UM apMUPOBAHHbLIX MANT U3
A4YencTbiXx 6E€TOHOB WM MNPUKPENJIEHHON0 B Ka)XAyl BOJIHY MPOPUINPOBAHHOIO
HacTuna v T.n.);

aona  KperuieHna CTpornuiibHbIX W MOOCTPOMUJIbHBIX q)epM K KOJIOHHaM "
CTPOMUJIbHbIX q)epM K noaocrtponuiabHbIM TMpKn YyCJIoBUWN Tepenadn BePTUKaJIbHOIoO
OMNOpHOIro gaBJieHNd 4epe3 CTOJIUK;,



ONs KpenJieHns pa3pe3HbiX 6anok KpaHOBbIX MyTen mexay coboi, a Takxe Ans
KPEenneHus nx HUXKHEro nosica K KOJIOHHaM, K KOTOPbIM He KPensTcs BepTUKaibHbIe
CBSA3Y;

ana kpenneHns 6anok paboymx niowafoK, He MNOoABEPraloLINXCs BO3OENCTBUIO
ANHAMUNYECKUX Harpy3oKk;

N5t KPEenneHns BTOPOCTENEHHbIX KOHCTPYKLNA.

15.11.2 [Ona nepepacnpegeneHnsa msrnbarowimx MOMEHTOB B 3J/IeMEeHTaX PaMHbIX
CUCTEM KapKacCHbIX 30aHUA B Yy3/1aX COeOUHEeHUs purenenm C KOJIOHHaMU
MPUMEHAIOTCA CTallbHble Hakfagku, paboTawwme B MJacTU4eckon cTagun.

Haknagku cnepnyetT BbINOJHATL U3 CTaslel C NpenesioM Tekyyectun go 345 H/MM2,

Ycunna B Haknagkax cnepnyert onpenenatb Npy MUHUMaIbHOM Mnpefene Teky4yecTu
oy,min = Ryn n MakCuMasibHOM npegene tekyyecTun oy,max = Ryn + 100 H/MMZ2,

MpoaonbHbie KPOMKW HaKNagok, paboTawWwmx B MAACTUYECKOW CTaaun, OO0JIKHbI
ObITb CTPOraHHLIMU NN hpe3epoBaHHbLIMN.

15.12 OnopHble YacTu

15.12.1 HenoaBW>XHble WAPHUPHbIE OMOPbl C LEHTPUPYOLWMMN MNpOoKIagKaMu,
TaHreHunanbHble, a Npu BecbMa 60sbLINX peakumsax - banaHCMpHbIE ONOpbI CrieayeT
MPUMEHATb Npu HeobXoAMMOCTU CTPOro PaBHOMEPHOro pacnpeneneHns naBJIeHUs
noz onopon.

MNnockne nnm KaTKOBbIE MOABMXXHbIE OMOPbI C/iegyeT NMPUMEHSATb B Cay4Yaax, Koraa
HXKeNexallas KOHCTPYKUMA [O/HKHA OblTb pasrpyXeHa OT TFOpU3OHTaslbHbIX
YCUAWI, BO3HUKAKOLWMX MPU HEMOABUXHOM onnpaHun 6anku nnamn depmel.

KoahpnumeHT TpeHusa B NMJIOCKUX NOABUMXXHLIX Ornopax caenyeT npuHMMaTb pPaBHbIM
0,3, B KaTkoBbIX - 0,03.

15.12.2 Pac4éT Ha cMATUE B UMAMHAPUYECKMX wWwapHupax (uandax) 6anaHCUPHbIX
onop cnenyeT BbINOAHATL (MPU LEHTPASIbHOM yrje KacaHUsa NoBepXHOCTEN, PaBHOM
nnn 66nbwem 902 no popmyne

Fl (1,25r/RIlp yc) = 1, (199)
roe F- gnasneHune (cnna) Ha onopy;
r, [-pagnyc n AnnHa wWapHuUpa, COOTBETCTBEHHO;

R/p- pacyéTHoe COonpoTUBSIEHNE MECTHOMY CMATUIO TMPU MJOTHOM KacaHuu,
npMHUMaemoe cornacHo TpebosaHuaM 6.1.

15.12.3 Pac4éT Ha gnamMeTpasibHOe CKaTne KaTKOB cneayeT BbIMOJHATbL Mo
dhopmyne

Fl (ndIRcd yc) = 1, (200)
rae n - 4YACNO KaTKOB;

d, /—)J,I/IaMeTp n AJIMHa KaTKa, COOTBETCTBEHHO,



Rcd - pac4éTHoe CconpoTMBAEHNE AMAMETPASIbHOMY CXKATUIO KaTKOB nNpu cBo60aHOM
KacaHun, NpMHMMaemMoe cornacHo TpebosaHuam 6.1.

16 TpeboBaHNA MO NPOEKTUPOBAHUIO KOHCTPYKLIUK onop
BO3A4YLUHbIX JINHUW 3JIeKTponepenadun, oTKPbITbIX
pacrnpegennTesibHbIX YCTPONUCTB N KOHTAKTHbIX CETEN
TpaHCnopTa

16.1 ONAKOHCTPYKUUM ONop BO3OYLWHbIX NUHUIA anekTponepenayvn (BJ1), oTKpbITbIX
pacnpenenuTesbHblX YCTponcTB (OPY) v KOHTaKTHbIX ceTen TpaHcnopTa (KC)
cnepnyetT npuMeHATb ctanm C235, C245, C255, C285, C345, C345K, C375, cornacHo
npunoxeHuo B n ctanb mapkm 20 n 091r2C no gencreyowmm HAI.

B 3aBUCUMMOCTM OT Ha3Ha4YeHUss U TUMa WUX COEAUHEHWUA KOHCTPYKLMUM onop
noApasaensTcs Ha rpynmnbl:

1- CBapHble crneunasibHble OMnopbl 6onbLINX nepexonos BbICOTOW CBbille 60 M;

2 - cBapHble onopsbl BJ1, KpoMe yKa3aHHbIX B rpynne 1; cBapHble OMopbl OLUMHOBKU U
non BbikaoYaTenn OPY He3aBUCMMO OT Hanps>XXeHus, CcBapHble onopbl nopg
obopynosaHne OPY Hanpsi>xeHmem cBbiwe 330 KB; KOHCTpykuun n anemeHTbl KC,
CBAA3aHHble C HaTs)KeHWeM NpoBOAOB (TArM, WTaHrKM, XOMYTbl), @ TaKXe Oropsbl,
yKa3aHHble B rpynne 1, npy oTCYyTCTBUU CBAPHbIX COeAVNHEHUN;

rpynna 3 - ceapHble 1 bonToBble onopbl Nog obopyanosaHne OPY Hanps>XeHMeM Ao
330 kB, kpome onop noa BbIKJKYATENN; KOHCTPYKUUN N SN1EMEHTbl HecyLluX,
nogaepXmBawwmnx unpunkcupyrowmnx yctponcts KC (onopbl, purenm XecTKux
rnonepeYvYnH, NPoOXXeKTOPHbIE MayTbl, PUKCaTOPbl), @ TakKXXe KOHCTPYKUUKU rpynnbl 2,
Kpome KC, npn OTCYTCTBUN CBAPHbIX COEANHEHUNA;

rpynna 4 - ceapHbie 1 60NTOBble KOHCTPYKUMN KabenbHbIX KaHaNoB, AeTann nyTen
rnepekaTKnm TpaHCcOpMaTOpPOB, Tpamnbl, JIeCTHUUbI, OrpakjeHuma wun jgpyrue
BCMoMoOraTesibHble KOHCTPYKUUK 1 anemeHTbl OPY, BJ1 n KC.

16.2 bonTbl KNaccoB To4HOCTM A n B ong onop BJ1 BbicoTon A0 60 M 1 KOHCTPYKLUWUIA
OPY n KC cnegyeT npuHMMaTb KaK ON9 KOHCTPYKUWW, HE pacCYUTbIBAeMbIX Ha
yCTanocTb, a oNs praHueBbiX coeamnHeHun un orop BJ1 BbicoTon 6osee 60 M - Kak
AN KOHCTPYKUWIN, pacCYMTbIBaeMbIX Ha yCTanocCTb, no Tabnuue .3 (NnpunoxxeHue
r).

16.3 JlnTble geTtanu crenyeT NPoOeKTUpoBaTb U3 YyraepoaucTon ctanm mMapok 3571 u
45J1 rpynn otameok Il v Il no HA.

16.4 Mpwu pacyetax onop BJl, koHcTpykumn OPY u KC crnegyeT NpuUHUMATb
KoIpPunuUmMeHTbl ycnosuin paboTbl, ycTaHoBNEeHHble B7.1.2, pa3genax4 un 1l4m no
Tabnuue 45. na onop BJl, OPY n KC 3Ha4vyeHue KoapdpuumeHTa HageXHOCTU Mo
OTBETCTBEHHOCTU yn cnenyeT NpuHMUMaTb paBHbIM 1,0.

PacyéT Ha MPOYHOCTb PaCTAHYTbIX 3JIEMEHTOB onop no dopmyse (5) ¢ 3ameHon B
Heln 3HadYeHnsa Ry Ha Ru/ yu He [onyckaeTcs.

Tabnwnuyads



KoadppuumeHT

DN1EMEHT KOHCTPYKL NI ycnosmnn
paboTbl
\'{e

1 CxaTble nosica U3 0AMHOYHbIX YIrOJIKOB CTOEK CBOOOAHO CTosLLEN

onopsl

B NepBbIX ABYX NaHensax oT 6aliMaka Npu y3/10BbiX COEANHEHNSX:

a) Ha cBapke 0,95

6) Ha 6onTax 0,90

2 CXKaTbl 3/1IEMEHT MJIOCKON pelleT4yaTon TpaBepcChbl U3 OANHOYHOIO
pPaBHO-MOJIOYHOI 0 YroJika, NpuKpenaseMoro og4HoOM rnosIkon (PUCyHOK
22):

a) NosC, MPUKPENISEMbIN K CTONKE ONMopbl HEMOCPEeACTBEHHO ABYMS 090
bontamn n 6onee, NoCTaBNEHHBLIMU BAOJIb NOSCa TPpaBepPChI '
6) nosic, Npukpennasembin K CToOMKe onopbl ogHUM 60ATOM KUnun Hepes|y ;g
hacCcoHKy '
B) PpacCKoC 1 pacnopka 0,75
3 OTTAXKa W3 CTaJlbHOr0 KaHaTa WM My4ykKa BbICOKOMPOYHOM
MPOBOJIOKU:

a) ANA NPOMEXXYTOYHOW ONopbl B HOPMasibHOM peXxunme paboThl 0,90
6) nna aHKEepPHOW, aHKEPHO-YrJI0BOW U YrJI0BOW OMNop:

B HOPMaJibHOM pexume paboThbl 0,80
B aBapUNHOM pexmme paboThl 0,90

MpunmmedaHMWe - YKasaHHble B Tabnnuye KoadhdunumeHTbl ycnoBun paboTbl He
pPacnpoCTpaHATCA Ha COegUHEHNS 2JIEMEHTOB B y31aX.

16.5 MMpwn onpepeneHun npueepeHHon rmbkocTn no Tabnanuye 8 Hambonbluyto
rmMbKOCTb BCEro CTEPXXHA Amax cnenyeT Bbl4UCAATL No opMynam:

N5l YEeTbIPEXTPAHHOI0 CTEPXXHS C NapansieslbHbiMXA NosiCaMu, LAPHUPHO OMepToro
MO KOHLILAM,

Amax = 2//b; (201)

ONS TPEexrpaHHOro pPaBHOCTOPOHHEro CTEeP)XXHS C napajesibHbiMKM MnosicaMu,
LUAPHUPHO ONEPTOro Mo KOHLLaM,

Amax = 2,5//b; (202)

Ans ceBobogHO CToAWEN CTOMKY NUpaMuaaibHON PopMbl (PUCYHOK 15)
Amax = 2 uh/ bi, (203)

roe /- reomeTpmnyeckas AsiMHa CKBO3HOIO CTEePXXHS;

b- paccTosHMe MexXay ocaMU TosicoB Haunbonee Yy3KOM TrpaHU CTEepXXHs C
napannenbHbIMU NosicaMu;

h - BblcOTa cBOOOAHO CTOSALLEN CTONKWU;

u= 1,25 (bs/ bi)? - 2,75(bs/ bi) + 3,5 - KOIDPULMEHT ONA ONpeseneHUs pacyeTHON
ONnHbl, raoe bs n bi - pacCTOAHUA MeXxay OCAMU MOACOB NMpamMuaasibHOM Onopbl B
BEPXHEM U HUXKHEM OCHOBaHUAX Hanbosiee y3KoM rpaHNCOOTBETCTBEHHO.
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PucyHok 22 - CxeMma TpaBepcChbl C TPEYrosibHOM peLlueTKoun

16.6 Pac4éT Ha YCTOMYMBOCTb NpPU CXKAaTUN C MN3rMBOM CKBO3HOIMO CTEPXKHS C
peweTKkaMy NOCTOAHHOIo Mo OJINHE CeYeHUda cnenyeT BbINONHATL No pa3aeny 9.

IOna paBHOCTOPOHHEro TPEXrpaHHOro CKBO3HOIMO CTEPXHS C peleTkamu
MOCTOAHHOrO MO [OJINHE CEeYEHUSs OTHOCUTEsIbHbIA 3KCLEeHTpUCUTEeT cleayeT
BbIYUCIATbL NO POPMYJIaM:

npu n3rnbe B NJIOCKOCTU, NEPNEHAUKYNAPHON K O4HON N3 rpaHen,
m = 3,46 BM [ (Nb); (204)

npu n3rnbe B NJIOCKOCTWU, NapaieNbHON OOHOW N3 rpaHen,

m = 3 M/ (Nb), (205)

roe b - paccTosHMe Mexxay OCSAMU MOSACOB B MJIOCKOCTU rpaHu;

B- kKoahpuumeHT, paBHbiM 1,2 npyn 6onToBbIX coeanHeHMax n 1,0 - Nnpu CBapHbIX
coeNHeHunsax.

16.7 Mpwn pac4yéTe Ha YCTOMYMBOCTb MPU CXXAaTUK C N3rMboM CKBO3HOI0 CTEPXXHSA C
peweTkamMn n09.3.1 wn 9.3.2 3Ha4vYeHUe 3KcUeHTpucuTeTa € npu 6oNTOBbIX
COeINHEHMNSAX 3JIEMEHTOB c/leqyeT YMHOXXaTb Ha Ko3dhpuunmeHT 1,2.

16.8 MNpwn npoBepke yCTONYMBOCTM OTAEJNIbHbLIX MOSCOB CTEPXKHSA CKBO3HOI0 CeYeHUs
ornop C OTTSXKKaMWU MPU CKaTun C M3rnbomM, NpPoAoSIbHYK CUJly B Ka)KAoM Mosce
cnenyeTt onpenensTb C y4eTOM A0NOSHUTEeNbHOro ycunua Nad o T narmnbatowero
MOMeHTa M, Bbl4ncnsieMoro rno aeopMmnpoBaHHON cxeMe.

ONs wapHMPHO oNepToM MO KOHLUAM PeLETHaTON CTONKK NOCTOSAHHOIO No AJINHE
NPSMOYrosibHOro cevyeHunsa (tun 2, Tabanua 8) onopbl C OTTAXKKAMM 3HAYEHUE
MOMeHTa M B cepeanHe OJINHbI CTONKN Npu n3rnbe eé B 04HON N3 NIOCKOCTEN X - X
nWnn y - ycnepyer onpenensatb no gopmyne

M= Mg+ ( BN/ 8) (fg + fn), (206)

roe Mg - wirnbarowmin MOMEHT B cepeauHe [OJIMHbl CTOWMKW OT MOoMnepeyHomn
Harpysku, onpegensemboin Kak B 6ankax;

B- KO3 PUUMEHT, NPUHNMAEMBIN COrNacHo 16.6;



N- npoaosibHasa cnna B CTONKE;

fg - npornb CTOMKM B cepenuHe OJZIMHbI OT MOMEepPevYHoOW Harpysku, onpeaensieMsiin
Kak B 06bl4HbIX 6ankax C WUCMO/Ab30BaHWEM MNPUBEOEHHOr0 MOMEHTa WHepuun
ce4yeHus lef,

fn = 0,0013/~ HavYanbHbIN NPOrnMd CTOMKKN B MNJIOCKOCTU U3rnba;
6= 1 - 0,1NF/ (Elen.

3pech: /- ANvHa cTonku; lef= AF | Nef, roe A - nnollanb CeHeHUss CTONKN:

Ae f-npmuBeneHHas rMbkKoCcTb CTOWKK, onpepensemas no Tabnnue 8 Ana ceyvyeHus
Tnna 2 c 3amMeHon B copmyne (16) max Ha X UAN ¥y COOTBETCTBEHHO MJIOCKOCTU
n3rmnba.

Mpn wn3rnbe cCTOMKM B AOBYX MNNOCKOCTAX ycuname Nad cnepyeT onpenensatb Mo
dopmyne (124); npn 3TOM HayvasbHbIM Npornb fn cnenyeT yuYnTbiBaTb TOJIbKO B TON
MJOCKOCTN, B KOTOPON cocTasnsawowasa ycunna Nad ot momeHTa Mx nnn My nveet
HanbonbLlee 3HaYEHMeE.

16.9 lNonepeyHyo cuiy @B WAPHUPHO ONEpTOM MO KOHLAM CTOMKe C pelleTKamu
MOCTOSAHHOIrO MO AJINHE MPSMOYroJibHOro ce4vyeHusa (Tun 2, Tabnmuya 8) onopbl C
OTTSXKKaAMUN Mpn CKaTum C n3rnbom B 04HOM U3 MJIOCKOCTEN X - X UK Yy - y cnenyeT
MPUHNUMATb MOCTOSAHHON MO AJINHE CTONKK N onpenendaTb rno popmyne

B 3,14 8N
Q - Qr:uun +T [fq + ;fﬂ:} (207)

roe@max - MakKCMMallbHasi nonepeyHas cuna OT [MOMNepeyHOW Harpyskum B
MAOCKOCTM n3rmnba, onpegensemMasn Kak B bankax.

OcTanbHble 0603HayvYeHUs B opmyne (207) cnegyeT NMPUHUMATb TakKUMU Xe, KaK B
dopmyne (206).

16.10 Ana wapHUPHO oNepTon Mo KOHLAaM pelleTyaTon CTOMKK MOCTOSAHHOro no
ONIMHE TPeyrosibHOro CKBO3HOro cevyeHusa (tun 3, Tabnanuya 8) onopbl C OTTAXKKaAMU
Npn CXXaTum € n3rnbom B 04HON N3 NJOCKOCTEN X - X WIWN ¥ - ¥ 3HAa4YeHne MoMeHTa M
B cepeaunHe ee OJIMHbI cnepyeT onpenenatb no gopmyne (206), a npuBedeHHYO
rmbkocTb - No Tabnunue 8 onga ceyeHusa Tmna 3.

Mpu n3rnbe CToMKM B ABYX MJOCKOCTAX 3HavyeHue ycunua Nad cnepyeT NpuHMMaTb
66/1bLIMM U3 ABYX 3HAYEHUN, onpenensieMblx No gopmyne

Nad = 1,16 Mx/ bwnn Nad = 0,58 Mx/ b+ My/ b. (208)

Mpn y4yeTe o0b60OMx MOMeHTOB Mx w©n My Bo BTOpon Gopmyne (208) HayanbHbIN
NPornbCcTonkn fn B Ka)Xgom n3 ABYX MJIOCKOCTEN crnepyeT MPUHMMaTb PaBHbIM
0,001/

16.11 MonepeyHyo cmny @ B MJOCKOCTU rpaHM B LWAPHUPHO OMEepTOM MO KOHLAM
peweTyaTon CTONKE TPeyrosibHOr0 CKBO3HOIO CeYeHUs Ornopbl C OTTSXXKAMU Mpwu
cKaTum ¢ n3rnbom cnepyet onpenenatb no gopmyne (207) ¢ y4eToM npuBegeHHOM
rmbkocTun Aef, onpenensemon no tabnuue 8 onsa cev4eHms Tuna 3.

16.12 Pac4éT Ha YCTOMYMBOCTb CXKATbIX 3JIEMEHTOB KOHCTPYKLWA U3 OAUHOYHbIX



YyroskoB (MosCOB, peLweTKn) cnenyeT BbINOJMIHATL C YYETOM 3KCLEHTPUYHOro
NPUNIOXKEHUS MPOAOJSIbHON CUJbI.

Kak ueHTpanbHO cXXaTble no dgopmyne (7) 3TN 3/1eMeHTbl cnegyeT pacCYUTbIBaTb
MPWM YCJIOBUXM YMHOXXEHUSA TMPOAOJIbHLIX CUA Ha KOIpPUUMEHTBI am un ad,
npuHMMaemble He MeHee 1,0.

B npocCcTpaHCTBEHHbIX 60NTOBbLIX KOHCTPYKLMUSAX MO PUCYHKY 15 (Kpome pucyHka
15,8) N KOHUEBLIX OMOp) MPW UEHTPUPOBAHUN B Yy3J1€ 3JIEMEHTOB W3 OOWHOYHbIX
PaBHOMOJIOYHbIX YrOJIKOB MO UXPUCKAM MNpU OOHOPSAHOM pacrnonioxeHum 6onToB B
3/1IeMeHTax peleTKN 1N NpUKpensieHnn PackoCoB B y3J1e C ABYX CTOPOH MOJIKWX Mosca
3HaYeHnsa Koa(hPpnumMeHToB am n ad cnenyeT onpenensaTb:

=35

s nosicos npu 4=35 (npn 4> 33 cnepyeT npvHuMaThL 4 ') no copmMynam:

npn 0,55 = ¢/ b=0,66un Nmd/ Nm < 0,7
tw=1+[cl b—055+ 1(0,2— 0,051 )] Nona / N
(209)
npn 0,4 < c/b<0,55un Nmd/ Nm < (2,33 ¢/ b-0,58)

Za=095+0,1c/ b+[034—-062¢c/b+ A(02—0,052)] Nua/ Nus:
(210)

LA PAaCKOCOB, MPUMbIKAIOLWMNX K pacCYNTbIBaEMON NaHenn nosica, No opmynam:
npn 0,55=c/ b 0,66 u Nmd |/ Nm< 0,7

ad=1,18-0,36¢c/ b+ (1,8c/ b-0,86) Nmd/ Nm; (211)

npn 0,4< c/ b<0,55un Nmd/ Nm < (2,33 ¢/ b- 0,58)
ad=1-0,04c/b+(0,36-0,41 c/ b) Nmd/| Nm. (212)

AN NPOCTPaHCTBEHHbLIX BONTOBLIX KOHCTPYKLUWM MO PUCYHKY15,r), A) B dopmynax
(210) n (212) cnepyeT npuHumaTb 0,45 < ¢/ b < 0,55.

B dopmynax (211) n (212) oTHoweHMe pacCcTOAHMA MO MOJIKe Yyrojika packoca oT
obywka [0 pPUCKK, Ha KOTOPOM YyCTaHoBJEHbI 60NTbl, K LWIMPUHE MNOJKWN Yroska
packoca npuHAaTo ot 0,54 po 0,6; Nnpu oTHOWweEHMU, pasHoMm 0,5, KoadhdunumneHT ad,
BblYNCNEHHbIN NO popMmynam (211) n (212), nonxkeH 6bITb yBeM4eH Ha 5 %.

B MNpoCTpaHCTBEHHbIX CBAPHbIX KOHCTPYKUUAX W3 OANHOYHbLIX PABHOMOJIOYHbIX
YFOJIKOB MO PUCYHKY 15,0), r) (KpoMe KOHLEBbIX OMOp) C MPUKpPernJeHnemM packocos B
y3/1e TOJIbKO C BHYTPEHHEen CTOPOHbl Nosiku nosca npu Nmd | Nm =< 0,7 3Ha4yeHuns
Koa(hpnumeHToB am n ad cnepyeT NMPUHUMaTb:

NPV LEHTPUPOBAHNMN B y3J1aX JIEMEHTOB MO LEHTPAM TAXKECTUN CEYEeHUN
am = ad=1,0;
NPV LEHTPUPOBAHNN B y3/laXOCEN PAaCcKOCOB Ha 0OYLLOK nosca

am=ad=1,0+ 0,12 Nmd /Nm.



Mpn pacyeTe KOHCTPYKLUMIN HA COBMECTHOe OeNCTBME BEPTUKAJIbHbLIX U NOMepeyHbIX
Harpysok W KPyTSAWEero MOMeHTa, Bbi3BaHHOro o6pbiIBOM MPOBOAOB WM TPOCOB,
aonyckaeTcsa npuHuMaTtb am =ad = 1,0.

Obo3Ha4veHUs, NpuHATbIEe B hopmynax (209) - (212):

C- PacCTOsiHME TOo TMOoJIke Yyrojika mnosca oT obylwKa OO0 PUCKW, Ha KOTOpOW
PACMoONOXKeH LEHTP Y3/a;

b - LWLNPUHa MOJIKN YTIOJiKa MNoscCa,
Nm - npoaoJibHada Cuia B NMaHen nosca,

Nmd - cyMmma npoekumnm Ha OCb Nosica YCUNK B packocax, MPUMbIKaLWMUX K O4HON
noske rosica, nepefaBaeMas Ha Hero B Yy3ne W onpegenseMas npum TOM Xe
coyYeTaHWUM Harpysok, Kak ngna Nm; npu pacyeTe nosca chepyet MpPUHUMATb
bonblwee n3 3HadYeHUn Nmd, Nosy4eHHbIX A8 Y3/10B MO KOHLUaM MaHenu, a npwu
pacyeTe pacKoCOB - A4 Y3J1a, K KOTOPOMY NPUMbIKaeT packoc.

16.13 Pac4éTHble AOJuHbI /ef n pagnycbl UHEPUUU CeYeHUN / Npu onpepesieHnn
rMOKOCTN 3/1IeMEHTOB MJIOCKUX TpaBepc C noscaMm U PeléTKOMn M3 OOAUHOYHbIX
YrOJIKOB (CM. PUCYHOK 22) cniefyeT NpUHUMaTb paBHbIMU:

Ina nosica lef=Im, i = iminlef = Im1, i = ix;
nnsa packoca lef=/Id, i = imin;
ansa pacnopku /ef = Ic, i = imin,

roe ix- pagnyc VHepuum ceYyeHuUs OTHOCUTESIbHO OCW, napasiieslbHOW MNJOCKOCTHU
PeLETKN TpaBepChl.

16.14 TmbkoCTb NEepBOro CHWU3Y packoca W3 OAMHOYHOIrO Yrojika pewéTtyaTon
cBoboaHoO cToswen onopsbl BJZ1 He ponxkHa npeBbiwaTh 160.

16.15 OTknOHeHNs Bepxa onop W npornbbl TpaBepC He [OOJIKHbI MNpeBbilWaTb
3Ha4YeHun, NpmBeaeHHbIX B Tabnnuye 46.

16.16 B CcTaNbHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKUMax onop BJT n OPY n3 o4MHOYHbLIX
YFOJIKOB c/ieayeT npefycMaTpmBaTh B MonepeYvHbiX cevyeHusax gnadparmbl, KOTopble
LOJIKHbI pacrnonaraTbCa B CTONKax CBOOOOHO CTOALLMX OMNOP He pexe, 4yeM yepes 25
M, 1 B CTOMKAX OMNOpP Ha OTTAXKKaAX He pexe, 4yeM 4vepes3 15 M. [lnacparmbl 4OJIKHbI
TakK)XXe yCTaHaB/MBaTbCA B MeCTaX MNPUIOXKEHUA COCPefOoTO4YeHHbIX Harpys3ok wu
rnepesioMOB MNOSACOB.

16.17 MNpwn pac4yéTe Ha CMATUE COEANHAEMbIX 3/IEMEHTOB peLweTKNn B 0A4HO60NTOBbIX
coegMHeHMAX C pacCTosHMEM OT Kpas 3J1eMeHTa A0 LUeHTpa OTBepCTus BAOJIb
ycnnusa meHee 1,5d cnenyeT yunTbiBaTb NpuMedaHue 2 K Tabnuue 40.

B 04QHOGONTOBbLIX COEAMHEHMUSIX 3JIEMEHTOB, TMOCTOAHHO paboTawWwmx Ha
pacTs»KeHune (TAr TpaBepc, 3JIEMEHTOB, MPUMbLIKAKLWIMX K Yy3/7aM KpenaeHus
NPOBOAOB N TPOCOB, U B MecTax KpenneHuss obopynoBaHUsa), pacCTosiHUE OT Kpas
3/1IeMeHTa A0 LeHTpa OTBepPCTUs BAOJIb YCUAUS criedyeT NpUHUMaTh He MeHee 24.

16.18 Packochbl, npukpenasembie K noscy 6ontamm B OOHOM Y3/, OO0J/IXKHbl ObiTb
pacnosloXXeHbl C ABYX CTOPOH MOJIKW MOSICHOI0 yroJka.



Tabnwuuyadb

OTHOCHTENEHE MPOTRG TPABEPCE 1
GamEn (K MpOneTy WM ITHEE KGHCOTH )
KoHCTPYKUHA It HANPABICHHE OrHoCHTEIRHDE BeprikansHerii lNopraosaTANRHLL
OTEIOHCHNA OTEANHEHIE BEPXI
ONopE ]
(K BRICOTE OMOP&L) B NpoacTe HA EDHCOMIH B NpoacTe Ha
EOHTOITH
1 Kounenas i yroosad onopa BJL He orpaun-
AHKEPHOrD THIA BRICOTOH 00 1 1 1 YHBAETCH
60 M BIONE IPOBOIOE 120 200 20
2 Onopa BJl ankepHoro THOA Bhi- 1 I
coToi 10 60 M BAOIE NPOBOIOE — — To we
100 200 T0
3 [IpomesyTounas onopa BJ1
(Kpone Nepexoanoil) BAONE
NPOBOIOE He orpans- 1 1
YHBEASTCA 150 30 "
4 [Tepexoauiie onopel BJ1 peex
THIOB BRICOTOH cBkiime &0 m 1 1 1
BAOTE MPOROTOR B —_— — "
P 140 200 T
5 Onopa OPY aponk npoBoios 1 L 1 1 | 1
100 200 70 200 70
1
f To se, nonepex NpoOBOIOE 20 He orpamn- | He orpaus- He orpaun-
HEAETCN UHBACTCH YHBALTCH
7 Croiika onopsl nog odopyio- L
BAHHE 100 - - . | -
B banka nog ofopyaoBasne - 1
300 250 - 1 -
Mpumesanns
| Orrenonesse onop OPY w tpasepc onop BJI B asaprithom i MOHTIEHOM PERHMEX HE HOPMHPYETCH.
2 Ormmenomesns | npnml‘iu I MO3HITHAM Tmn k] ADTEHE] BraTe YMEHBICHLL, CCOH TEXHHYSCKHME YCIMOBHAMH Ha
FRCTLTY ATALTFEDY rrﬁcum';[un-iu—nm VCTRHOENCHE 1‘.1'&).1{.“! HCCTEHC TFH.{'IUBHHEISI.

16.19 B 60/1TOBbIX CTbIKaX MOSACHbLIX PABHOMOJIOYHbIX YIrO/IKOB YNC/10 BONTOB B CThIKE
cnenyeT HasHayvaTb YETHbIM W pacnpenenaTb 60NTbl MOPOBHY MexnAy MoaKaMu
yroska.

Yncno 60nTOB NpM OQHOPAAHOM M LUAXMAaTHOM MX PACMOJIOXKEHUN, @ TakXXe YUCJIIo
nornepeYyHbiX psinoB 60TOB NpU ABYXPSAHOM UX PACroJIOXKEHMN CnelyeT Ha3HavaTb
He 6osiee NATK Ha OOHOWM MOJIKE YroJika C KaXKA0M CTOPOHbI OT CThIKa.

YKa3aHHoe 4yncno 60NTOB 1 nMonepeyvHbiX PsagoB cienyeT yBeNnymBaTb A0 CEMU MNPU
YCNIOBUN YMEHbLUEHUSA 3Ha4vYeHusa KoadduuyneHTa yb, onpenensemoro no tabnuue
41, ymHOXeHMeM Ha 0,85.

16.20 PacyéT Ha yCTOMYMBOCTb CTEHOK OMOP M3 MHOrOrpaHHbIX Tpyb npu 4ucne
rpaHenm ot 8 oo 12 cnepyetT BbINOAHATL NO hopMye

ol /( ocryo)=l, (213)

roe ol - Hambosbllee CXKUMaKLee Hanps>XeHne B Ce4eHN ONopbl NMpU ee pacyeTe
no aeopMmMpoBaHHOW CXeMe;



OCr - KPUTUYECKOE HaMpsi»KeHne, BblYMCAseMoe No hopMyne

O = (f—+|B* =38/ 4] ) yR=R,.

(214)

B=058+181/4°2;

]

Aw= (b1 Ry[E _ yCNoOBHasa rmbKOCTb CTEHKWN FPaHN WNPUHON b N TONLWWHON £

p=1+0,033 1, (1 -/ o),

roe A cnenyeT npuHUMaTbh He 6onee 2,4,

02 - HanMeHbllee HanpaxeHne B cevYeHuun, npuMHMNMaemoe MNpu pPacTa>XeHUunm co
3HAKOM «MUHYC»

MHororpaHHble Tpybbl O0/IXKHbI COOTBETCTBOBaTb TpeboBaHmam 11.2.1 n 11.2.2 ans
KpYrnbiX Tpyb C pagnycom onmcaHHOM OKPY>XXHOCTW.

17 TpeboBaHNA MO NPOEKTUPOBAHNIO KOHCTPYKLINI
AHTEHHbIX COOPY>XXEHUIN CBA3M BblICOTOM A0 500 M

17.1 OAna cTasnbHbIX KOHCTPYKLUMN aHTEHHbIX coopyxeHun (AC) cnepyeT NpUMeEHATb
CTanu corsiacHo npunoxeHuio B (kpome cTtanenm C390K, C590, C590K) n cTanb
Mapok 20 un 09r2C no pencrteywwmm HAO. lMpn >ToM cneayet MPUHUMATb
pacnpeneneHne KOHCTPYKLUMIA No rpynnam:

1 - OTTS)KKM M3 CTasibHbIX KaHATOB W Lenen pas/IMyHON KOH(Urypauum, HecyLime
BaHTbl aHTEHHbIX MOJIOTEH W aHTEeHHble MPoBOAA; 3JIEMEHTbl (MexaHuyeckue
feTanun) OTTSXKEK MayT W aHTEHHbIX MOJIOTEH, AeTajin KPenJieHUs OTTSXKEK K
tbyHOaMeHTaM M K CTBOJIaM CTaJjibHbiX onop; dsaHubl U daHUEBbIE COeONHEHUS
3/IeMEHTOB CTBOJIOB MayT 1 GalleH, BKJloYasi onopHble diaHLbl 1 BaluMaku;

2 - CNJOWHOCTEHYaTble W peweTyaTble CTBOJIbI MadyT W OalleH, peweTka,
AnadparMbl CTBOJIOB BalleHHbIX orop;

3 - NeCTHuUbl, nepexogHble nJowWanKK; MeTaNNIOKOHCTPYKUUN KpenaeHus
aHTeHHoro obopynosaHuA.

MaTepuanbl Ona coeovHeEHUW ciefgyeT nNpuHMMaTb  COrJlacHO  pasgenys,
HOPMAaTMBHbIE U pacYeTHble CONPOTUBIIEHNS MaTepMnasoB U COeaUHEHUN - COrJslacHO
pa3nenyé n npunoxeHnam B n .

17.2 Ona OTTAXEK N 3/1eMEeHTOB aHTEeHHbIX MOJIOTEeH cliefgyeT NMPUMeHATb CTallbHble
Kpyrsble KaHaTbl OuMHKOBaHHbIe no rpynrne CC, rpy3oBble HepacKpy4duBawLwinecs
OAVHAPHOW CBUBKW (CNupasbHble) NN HepacKpy4mBatlowmecs OABOMHON KPeCTOBOM
CBMBKWN C MeTaJUIM4EeCKNUM CepheyHMKOM (KpyrionpsagHbie), Npyu 3TOM cCrnupasbHble
KaHaTbl criegyeT MNpUMeHATb Npu pacHe€THbIX ycunmax no 325 kKH. B kaHaTax
cnegyeTt nMNPUMEHSATb CTaJlbHYIO KPYrylo KaHaTHYK MPOBOJMIOKY Haubonblwmnx
onameTpoB Mapku 1. Ong cpefHe- U CUIbHOArpecCMBHbIX cpen - TMPUMEHSTb
KaHaTbl, OUMHKOBaHHbIe No rpynne XXC, ¢ TpeboBaHmaMn ansa kKaHatoB rpynnbl CC.
Mpn yBenn4yeHnnm [ONMHbl 06BA30OK M3  MSACKOM OUMHKOBAHHOM  MPOBOJIOKN,
pPacrnosloXXeHHbIX MO KOHLWAM KaHaTtoB, Ha 25 % cnepyetr nMNpUMEHATb



pPacKpy4MBatoLLMecs KaHaThbl.

Ona oTTaXXek co BCTPOEHHbLIMU N30NATOPaAMIN OPELLKOBOIro TUMa cJieayeT NnpmMeHaTb
CTaJibHbleé KaHaTbl C HeMeTaJUuim4eCKnMmm cepaevYHmkKamun, ecsin 31O AOO0NyCKaeTCd
paanoTexXxHN4eCKnMMmmn Tpe6OBaHI/IFIMI/I.

ONnsa OTTSXKEK C YCUIMSMU, MNPEBbILAWMMN HECYLLYI0 CMoCOOHOCTb KaHaToB U3
KPYrJI0M NPOBOJIOKWU, CnefyeT MPUMEHSITb CTajibHble KaHaTbl 3aKPbITOro TuMna M3
3eT0O6pa3HbIX U KIMHOBUAHbBIX OLIMHKOBAHHbIX MPOBOJIOK.

17.3 KoOHUbl CTajibHbIX KaHaAaTOB B CTakaHax wWan MydTax cjenyeTt 3akKpennaTb
3aJINBKON LIMHKOBbLIM cnslasom LUAM9-1,5/1.

17.4 Ina sneMeHTOB aHTEHHbIX MOJIOTEeH cnefyeT NPUMEHATb MpoBoda CorjlacHo
Tabnmueb.2. lMpuMmeHeHMe MeaHbIX MPOBOJIOK [AOMNYCKAeTCA TOJIbKO B CJyvasax
TexXHOo1I0rm4eckom HeobxoonMmMocTH.

17.5 3HayeHMe pacHETHOro COMPOTMBAEHUA (YyCUNMs) pacTsKEHUIO MNPOBOOOB U
MPOBOJZIOK csieayeT MNpPUHMMATb pPaBHbIM  3HAYEHUIO  Pa3pbIBHOrO  yCcuaus,
YCTAHOB/IEHHOMY rOCYyapCTBEHHbIMW CTaHAapTaMu, AeNEHHOMY Ha Ko3(duumnmeHTt
HaOeXHOCTWU Mo MaTepuany ym:

018 aNlOMUHUEBLIX U MegHbIX NPOBOOOB YM = 2,5;

Ona CtaneaaloMNHUNEBDBIX MPOBOOOB MNP HOMMMHAJIbHbIX CE4YEeHUAX, MM2!

16 n25-ym=2,8;

35-95-ym=2,5;

120 n 6onee -ym = 2,2;

ans bumeTannnyeckmnx ctanemenHblx npososok ym = 2,0.

17.6 MNMpwn pacyéTtax KOHCTpykumun AC crnenyeT npuHUMaTb KO3 PULNEHTbI YCIOBUN
paboTbl, yCTaHOBNEHHbIE B 4.3; pa3gene 14 n tabnuue 47.

Tabnwunuyad7



KoappuumeHT

DNeMeHTbl KOHCTPYKL NI ycnosmu
paboTbl
yc

NpenBapnTeNbHO HaNPsXXeHHbIe 3/1IEMEeHTbI PEeLUETKU 0,90

dnaHubl:

KOJ1bUEBOro Tuna 1,10

OCTaJlbHbIX TUMOB 0,90

CTa/ibHble KaHaTbl OTTHAXEK MaydYT WIN 3JIeMeHTbl aHTEeHHbIX
nonoTteH
npn Nx KoJn4ecTBe:

3-5 OTTAXEK B Apyce UM 3JIEMEHTOB aHTEHHbIX MOJIOTEH 0,80
0-8 OTTAXEK B spyce 0,90
9 n bonee oTTHAXEK B Apyce 0,95
3agenka KOHUOB Ha Koywe 3aXXuMamMm  WUanm  To4dedHoe
oripeccoBaHue 0,75
BO BTYJIKe

OnnéTka KaHaTa Ha KoyLle NN N30aTope 0,55
DNEeMEHTbI KperjlieHUa OTTAXKEK, aHTEHHbIX NOJIOTEH, NMPOBOAOB, 0,90

NOOKOCOB K OMOPHbIM KOHCTPYKLMUSAM 1 aHKEPHbIM (hyHOaMeHTaMm

AHKepHble TsxKn 6e3 pe3bboBbix coeanHeHnn npn pabote nx Ha 0.65
pacTs>KeHune C n3rnbom ’

MpoyLwunHbl Npu paboTe Ha pacTsaXeHne 0,65
HeTann KkpenneHnm n coegUHEeHNN CTaslbHbIX KaHaTOB:

MeXaHu4ecKmne, KpoMe ocen LLapHMpPOB 0,80
OCM LUAPHUPOB NpU CMATUN 0,90

17.7 OTHOCUTENbHbLIE OTKJIOHEHUSA onop (K BbICOTE) He [OOJDKHbl MNpeBbilWaTb
3Ha4YeHUN (KpoMe OTKJIOHEHUI Onop, AN KOTOPbIX TEeXHWYeCKUM 3afaHVEM Ha
NMPOEKTUPOBAHNEYCTAHOBEHbI MHbIE 3HAYEHUSA):

1/100 - npn BeTPOBON WU FONONIE€OHON Harpy3ke;
1/300 - npn 04HOCTOPOHHEN NOABECKE aHTEHHbI K ornope rnpu oTCyTCTBUN BETPA.

17.8 MOHTa)KHble COegNHEHUS 3/IEMEHTOB KOHCTPYKLMIN, Nepefalowme pacy€THble
ycnnus, cnegyeTt NpoekTupoBaTb Ha 6oNTax Kiacca TOYHOCTU B 1 BbICOKOMPOYHbIX
bonTax. Npu 3HaKOMEpPeMEeHHbIX YCUInAX chneayeT MNPUHUMaTb COeAVHEHUst Ha
BbICOKOMPOYHbIX 60NTaX AN Ha MOHTa)XHON CBapkKe.

Bo naHUeBbIX COeAMHEHUSX cnenyeT TMPUMEHSATb BbICOKOMPOYHble OONTHI.
MpMeHeHne MOHTa)XHOW CBapku wuanm 6ONTOB Kjacca TOYHOCTU A OO0/KHO ObiTb
COrJslacoBaHO C MOHTUPYIOLLEN OpraHu3aumnen.

17.9 Packocbl rubkocTtbto 6onee 250 npu nNepekpecTHOM peléTke B MecTax
nepecevyeHuUn AoJKHbI ObITb CKpensieHbl Mexay cobon.

Mpormnbbl pacrnopok pguadparM U 3/1EMEHTOB TEXHOJOrMYeCKMX TMJOWafoK B
BEPTUKANbHON M TOPU3OHTAJIbHOW MJIOCKOCTAX He [O0J/DKHbI npeBbiwaTh 1/250
npoJseTa.

17.10 B KOHCTpPYKUUAX peLlieTyaTbiX onop AuvadparMbl O0/DKHbI YyCTaHaB/IMBaATbLCA



Ha PacCTOSHUM MexXAy HUMU He Bonee Tpex pa3MepoB CpPedHEero nornepeyHoro
CeYEeHUA CeKUMWU Oomnopbl, a TakXe B MecCTaxX MNPUIOXKEHUS COCPenoTOYEeHHbIX
Harpy3oK 1 nepesomMoB NosicoB.

17.11 bonTbl draHueBbiXx coeanHeHun Tpyb cnepyeT pasMmewaTb Ha OA4HOMN
OKPY>XHOCTU MUHMUMaNbHO BO3MOXHOIO AMaMeTpa Ha PaBHbIX PACCTOSHUAX Mexay
cobon.

17.12 >SnemeHTbl peweTkn QepMm, cxopawmecs B OAHOM Yy3ne, cnepyet
LLeHTPMpPOBaTb Ha OCb MOsICa B TOYKE MnepeceyeHns nx ocen. B mectax npmMbiKaHUSA
PacKoOCOB K (pflaHLaM MX pacUeHTpoBKa [OJ/MKHaA bbiTb He 6onee TpeTm pasmepa
nonepevyHoro cevyeHus nosca. MNpu pacueHTpoBKe Ha 60nblWIMA pa3Mep 3/1eMeHThl
OOJDKHbI ObITb pacCcyMTaHbl C y4eTOM Y3J10BbIX MOMEHTOB.

B npope3Hbix (acoHKax AONs KpernjeHus PackoCoB W3 KPYrJom CTaln KoHel,
npopesn cnenyeT 3acBepsiBaTb OTBepcTUeM pguameTpoM B 1,2 pasa 6onblie
InameTpa packoca.

17.13 OTTAXKM B MayTax C pewéT4aTbiM CTBOJIOM C/ieqyeT LUEeHTPMPOBaTb B TOYKE
nepece4yeHnUss ocen MOSICOB M pPaACMopoK. 3a YCJIOBHYK OCb OTTSAXEK crenyeT
MPUHNMaTb XOpAY.

JIncToBble MPOYLUMHbI AN KPEMNJIEHUS OTTSXXEK OO0JIKHbl NoAKpennsTbcs pebpamu
XKECTKOCTM, MpenoxpaHaiowmMmMm nx ot nsrmba.

KOHCTPYKUUN  Y3/10B KpenJieHUs OTTSAXEK, KOTOopble He BMUCbIBAOTCA B
TPaHCNOPTHbIE rabapuTbl CeKUMn CTBONI@ MauT, crefyeT TMPOEeKTMPOBaTb Ha
OTAesNbHbIX BCTABKAX B CTBOJIE B BUAE XXECTKUX rabapuTHbIX anadparm.

17.14 HaTsa)KHble ycTponcTBa (MydThbl), CayXalwime ONA peryjavpoBaHUs OAVHbI U
3aKpersieHnsa OTTAXKEK MayT, LO/DKHbI KPENUTbCHA K aHKEPHbIM YCTPONCTBaM rmbKon
KaHAaTHOM BCTaBKOW. [l/InHA KaHATHOM BCTAaBKW MeXAy TopuaMu BTYJIOK AOJIKHA
ObITb He MeHee 20 AMaMeTpPOB KaHaTa.

17.15 Ona snemeHToB AC cnenyeTtT MNPUMEHATb TUMOBble MexXaHW4YecKne pgeTanu,
npoweglwme NcnbiTaHna Ha NPOYHOCTb N YCTANOCTb.

Pe3bby Ha paCTAHYTbIX 3/1IEMEHTaxX cnefyeT NPpUHMMaTb COrlacHO AencTeyowmm HL
(ncnonHeHne BNaaunHbl pe3bbbl C 3aKpyrneHnem).

17.16 B oTTaXKax MayT, Ha MNpoBOoAaxX W KaHaTax FOPU30HTaJIbHbIX aHTEHHbIX
nonoTeH ANS raweHus smbpauun cnepyeTt npegycMaTpumBaTb NocCaenoBaTesIbHYIO
YCTAHOBKY MNapHbIX HU3KOYACTOTHbIX (1 - 2,5 Ny) n BblIcOKOYaCTOTHLIX (4 - 40 Iy)
Bubporacmtenem peccopHoro Tuna. HU3KOYaCTOTHbIE racuTenn cneanyeT BbibMpaTh
B 3aBMCMMOCTM OT 4YaCTOTbl OCHOBHOMO TOHa OTTSXXKW, MpPOBOAa WAIW KaHaTa.
PaccTtossHMe s OoT KOHLEBOM 3alesIKM KaHaTa A0 MeCcTa MNoABEeCKU racurtenen
cnepyeT onpenenaTb no popmyne

52041 - 107, /P /m. (215)
roe d - ouameTp KaHaTa, NpoBoAa, MM;
m - mMacca 1 M KaHaTa, npoeoda, Kr,

P- npegBapuTesibHOE HaTsAXXeHne B KaHaTe, nposoae, H.



BbICOKOYaACTOTHbIE racuTenn cnepyeT yCTaHaB/MBaTb Bbllle HU3KOYACTOTHbIX Ha
paccTtodHun s. [lpu nponetax NPOBOLOB W KaAHATOB aHTEHHbIX MOJIOTEH,
npesbiwatowmx 300 M, racutenn cnenyeT yCTaHaB/IMBaTb HE3aBUCMMO OT pacyeTa.

Ona raweHns konebaHmm Tuna «rasonupoBaHMe» crenyeT M3MeHATb CBOOOAHYIO
ONNHY KaHaTa (npoBoga) noBogKamMu.

17.17 AHTEHHbIE COOPYXXEHUA pPagnoceBasm HeobxooumMo OKpalmBaTb COrjacHoO
TpeboBaHMAM NO MAaPKNUPOBKE U CBETOOrParKAEHUNIO BbICOTHLIX MPEenAaTCTBUN.

17.18 MexaHun4yeckune pgertann OTTSKEK, apMaTypbl U30NATOPOB, @ TakKXe MeTu3bl
OO/KHbI 6bITb OLLMHKOBAHHbIMMU.

18. TpeboBaHUSA NO NPOEKTUPOBAHUIO KOHCTPYKL NI
30aHNN N COOPYXXEHUWN MPU PEKOHCTPYKLMN

18.1 Obwme nosioXxxeHnd

18.1.1 OcTaTo4HbIN pecypC KOHCTPYKUUA 30aHUA WU COOPYXXEHUWn crenyert
OoueHMBaTb Ha OCHOBaHWM aHaM3a UMeLWencs TexXHUYEeCKON [OKYyMeHTauuw,
BU3YyaJIbHOro, NHCTPYMEHTasIbHOro OCBMAEeTe/IbCTBOBaHUA, NMPOBEPOYHbIX pacyeToB
Hecywen cnocobHocTM U  [edopMaTUBHOCTM  KOHCTPYKTUBHbLIX 3J1IEMEHTOB,
nMerwmnx gedekTbl UK MOJYHYMBLUUX MOBPEXAeHWe B rnpouecce skcnayaTauumun. B
nTore OCBUOETEeNIbCTBOBAHUA TexHUYecKoe COCTOfHMEe 3JIeMEHTOB 34aHUn W«
COOPYXXEHUN [O/MKHO OblTb onpefesieHo B COOTBETCTBMM C  OENCTBYOLWMMN
HOPMATUBHbLIMU OOKYMEHTAMU KaK:

HOPMATUBHOE - MPU OTCYTCTBUMN AedEKTOB M NMOBPEXOEHUN NCOOTBETCTBUN BCEX
TpeboBaHU MPOEKTHON OOKYMEHTauuu, OENCTBYOLWMWM HOPMaM U HaLWOHAJIbHbIM
CTaHOapTawM;

paboTtocnocobHoe - nMpu HannMuMnm [eeKToB U MNOBPEXAEHUNA JIOKaNbHOIO
XapakKTepa, KoTopble Npu MocreayowWem pPasBUTUN HE MOFYT OKa3aTb BAMSHUS Ha
HEeCYLUYl CMoCOBHOCTb APYrux 3SNEMEHTOB W KOHCTPYKLUMWU B LIEJIOM, UHe
OrpPaHNYMBAOT B KOHKPETHbIX YCJ/IOBUSX HOPMasibHYl0 3KCMJyaTauuio 30aHUS Uan
COOpPY>XEeHUS;

OorpaHu4YeHHo paboTtocnocobHoe - nNpu Hanm4Yum aedeKkToB N NOBPEXAEHUNN, He
npencTaBAsAloLWMX ONAaCHOCTU BHE3arnHoro paspyweHns nam notepu yCToOn4YmeBoCTHU
KOHCTPYKUWA, HO MOrywmx B [AajibHEeNWeM Bbi3BaTb MNOBPEXAEHUA OPYrux
3/IEMEHTOB U Y3J10B KOHCTPYKUUN, nan (Npyn pasBUTUN MOBPEXOEHUA) NepenTtn B
KaTeroputo onacHbIX, Korga nna obecnedeHnsa skcnayaTauum 3gaHns (COopy>KeHuns)
HeobXxoaAMM KOHTPOJIb 3@ COCTOSSHUEM KOHCTPYKUWA, 3@ MPOLO/IKUTESIbHOCTbIO UX
aKCnJayaTauun, 3a napaMeTpaMn TEexXHONIOrM4yecKmMx rnpoueccos (Hanpumep,
OorpaHMyeHmne rpy3onoabLEMHOCTM MOCTOBbIX KpPaHOB) unum TpebyeTca ycuneHme
KOHCTPYKLNI;

aBapuMMHOe - MNpu HaanyMm OedeKTOB U MOBPEXAEHUN, CBUOETEeNbCTBYOWNX 06
ncyepnaHMM  Hecyuleln crnocobHocTu 0cobo OTBETCTBEHHbLIX 3J/IEMEHTOB WU
CoeAVHEeHUI, NPeacTaBNSWMX ONACHOCTb PAa3PYLUEHUS KOHCTPYKLMUA U MOTyLMX
Bbl3BaTb MOTEPK YCTONYMBOCTN 06BbEKTA B LIESIOM.

18.1.2Mpwn ycuneHnm nam n3MmeHeHum ycnosuin paboTbl COXpaHAEMbIX KOHCTPYKLNNA
cnenyeT obecneymBaTb Kak MUHUMYM UX paboTocnocobHoe coCcTosAHME.



Ha nepmnoan oT npoBeneHus obcnenoBaHUs OO0 YCUNEHUS  KOHCTPYKUUM,
Haxogswmecs B OrpaHW4eHHO pPaboToCNoCOBHOM COCTOSAHUWN, OOJIKHbI ObITb
obecneyvyeHbl HEOHXOANMBIM KOHTPOJIEM.

Mpn ycMneHnn KOHCTPYKUMiA crieayeT npeaycMaTpuBaTb KOHCTPYKTUBHbIE PeLLEHMS
N MeToabl Npom3BoACcTBa paboT, obecneymBatowe NiaBHOE BKJIOYEHNE 3/1IEMEHTOB
N KOHCTPYKLUMIA YCUIEHNS B COBMECTHY paboTy C COXpaHSeMbIMU KOHCTPYKLMSIMNU,
B TOM 4uC/€ NpPU WCMOJIb30BAHUN WCKYCCTBEHHOIr0 PEeryanpoBaHns YCUAUA W
BPEMEHHYI0 Pa3rpy3kKy KOHCTPYKLNIA.

18.1.3[015 KOHCTPYKLWIA, 3aNpPOEKTUPOBAHHbIX MO paHee AeNCTBOBABLUMM HOPMaM ”
TEXHUYECKUM YCJIOBUAM, MPOBEPOYHbIN pacyeT He cjleayeT NMPOBOAUTb B Cly4asX,
ecnn 3a nepuopn 3KCnJyaTauum He MeHee 15 neT B HUX He BO3HMKAN OedeKTbl U
NOBpPEXAEHUS, HE U3MEHWUINCb YCJ/IOBUS OaJibHEMLLEN 3KChsyaTauuun, Harpysku u
BO3AENCTBUSA, @ NPUN UX NU3MEHEHUN HE YBENINYUIINCL YCUJINSA B OCHOBHbIX 3JIEMEHTaX.

18.2 PacyeTHble XapaKTepUCTUKN CTasn N CoeaANHEHNI

18.2.1 OueHMBaTb KAYeCTBO MaTepuana KOHCTPYKUWUIA cregyeT Mo [AaHHbIM
3aBOACKUX CEPTUPUKATOB WUAK MO pe3dysbTaTaM UCMbITaHUIA 06pa3uoB. McnbiTaHUS
cnenyeTt  BbIMOAHATb MNPU  OTCYTCTBUUM  UCMOSIHUTENIBHOM  OOKYMEHTauuu Uamn
CepTUUKaTOB, HEAOCTATOYHOCTM MMEKLNXCA B HUX CBEOEHUN NN 0BHapy>XeHUK
NOBPEXAEHUN, KOTOPbIE MOrIN ObiTb Bbl3BaHbl HU3KUM Ka4yeCTBOM MeTasna.

18.2.2 Mpwn nccneposBaHMm N UCNbiTaHUM MeTaslsla cefyeT onpenendartb ciaenyioume
rnokasaTenu:

XUMNYECKUN COCTaB - MaCCOBYO O0OJ1HO 3JIEMEHTOB 10 Tabnunue B.2 (r|p|/|no>KeH|/|e B);

npenen Teky4ecTun, BPEMEHHOE COMPOTUBJIEHME N OTHOCUTENIbHOE YOJINHEHME MpPU
MCMNbLITAHUAX Ha pacTs)KeHue (cnegyeT MNPOBOAUTb MCMbITAHMS C MOCTPOEHUEM
AvarpaMmmbl paboTkl cTanu);

yOApPHYIO BA3KOCTb ANA TemnepaTyp, COOTBETCTBYIOLMX rpyrnne KOHCTPYKUUA W©
pac4éTHOM TemnepaType no Tabnanuye B.1(npunoxxeHue B);

yOapHY BA3KOCTb Nocse AeopMaLMOHHOro CTapeHna Ana rpynn KOHCTPYKUUA W
pac4€THbIX TeMnepaTyp no Tabnuue B.1(npunoxxeHune B);

B OTAEJIbHbIX CJ/lyd4asX MakKpo- N MUKPOCTPYKTYpPYy cTanum (B YacTHOCTW, ANA
KOHCTPYKUUA 1-1 n 2-1 rpynn NpuaoXXeHusa B, BbIMOJIHEHHbIX U3 KUMALWEN CTanu
TONLWMHON CBble 12 MM U 3SKCNAyaTUPYIOWUXCA Mpu  OTpULATesbHbIX
TeMnepaTypax).

MecTa oTbopa nNpob anda onpeneneHnsa NnepevyncsieHHbIX NokasaTenen, Yncao nNpob v
HeobxoOMMOCTb  YCUIEHUA  MeCT  Bblpe3kKW  yCTaHaB/MBaeT  OpraHusauus,
npon3ssoasLLas obcnegoBaHne KOHCTPYKLU NN,

18.2.3 WNccnepoBaHnsa M UCMbITaHUA MeTaslsla KOHCTPYKUUIA, N3rOTOBJIEHHbLIX A0
1932 r., cnepgyeT NpoBOAUTbL B Creumasn3npoBaHHbIX HAay4YHO-UCCNenoBaTeNbCKUX
WHCTUTYTax, rae, KpomMe CBONCTB MeTaJls1a, yCTaHaBAMBaeTCcs cnocob npon3BoacTBa
CTann: NyaoJnHroBas, KOHBEPTEPHas C NPoAdyBKOW BO3AyxXoMm (beccemepoBCKasa nnm
TOMaCOBCKadA), MAapTEHOBCKasa WM 3J1eKTPoCTallb.

18.2.4 PacyeTHble COMNPOTUBNEHUSA MpoOKaTa, TrHYTbiXx npodunen wun Tpyb



COXpPaHSieMbIX KOHCTPYKLMWA cnegyeT Ha3HavaTb corjlacHo TpeboBaHusM 6.1, npu
3TOM 3HayeHus Ryn,Runwv ym cnenyeTt NPUHUMATb:

ONA MeTasisla KOHCTPYKUWW, WU3roTOBJIEHHbLIX A0 1932 r., - No NOJIy4eHHbIM Npu
NCMbITAaHUAX MWHMMANIbHbIM  3HA4YeHUsAM npefena TekKy4YeCcTUu W  BPEeMeHHOoro
CONpPOTUBIIEHNS,

ym = 1,2;

Ry ona NyasMHIoBOW CTasn A0J/HKHO 6biTb He 6onee 170 H/MM2, ons KOHBEPTEPHON,
MapTEHOBCKON N 3N1eKTpocTanan - He bosnee 210 H/MMZ;

ONg MeTasila KOHCTPYKLUNIN, N3roTOBJIEHHbIX nocne 1932 r.:

a) Npun Hann4YUmM cepTuUdUkKaTa - N0 MUHUMaJIbHbIM 3HAYEHUAM Npefesia TeKy4ecTn v
BPEMEHHOro COMNpoTUB/IEHNA, YCTAaHOBNEHHbIM B H[l, MO KOTOPbLIM WM3roToBJIEHA
hDaHHaa wMeTasonpoaykumsa; ym = 1,025 pna npokaTa, W3roTOBJIEHHOrO Mo
HOPMaTMBHOWN OOKYMEHTauuW, WCMoJb3yloWen npouenypy KOHTPOASs CBOMNCTB
npokata; ym = 1,05 gna npokaTta, U3rotossieHHOro nocsie 1982 r. oo 1988r.; ym =
1,1 - pnAa BCcero octasibHOro NPoOKaTa;

0) npun oTcyTcTBUM cepTudumkata (No pe3synbTaTaM UCCNefoBaHUM MeTanna
cornacHo 18.2.2, a TakXe nNo cBefeHUAM O BuUAe TMpokKaTa U BpPeMeHun
CTpouTenbCTBa chefyeT onpenensaTb MapKy CTaJM U HOPMATUBHLIA OOKYMEHT, Mo
KOTOPOMY W3roToBJIeHa QJaHHag MeTaslonpoaykuus) - No  MUHMMaJIbHbIM
3HaYeHUsaM npegena TeKy4yecTu N BPEMEHHONO COMPOTUBSIEHUSA, YCTAHOBNEHHbLIM B
HOPMAaTMBHOM OOKYMEHTe A1 aHHOW npoaykuum, ym = 1,1;

B) B CJ/lydasX, Korga maeHTuduumpoBaTb CTajlb HE yAanocCb, - MO MUHUMAJIbHOMY
pe3ynbTaTy ucnblTaHmn, ym = 1,1; RynosxHo bbiTb He 6onee 210 H/MM?2.

NcnbiTaHua MeTanna He nMNpouM3BOOATCHA, €C/qiM B 3JIeMeHTaxX KOHCTPYKUUA
HOPMaJibHble Hanps>XeHns He Bbiwe 165 H/MM2.

18.2.5 PacyéTHble COMPOTUBJIEHUS  CBapPHbIX COEAMHEHWUN  COXPaHSEeMbIX
KOHCTPYKLUWUI, noanexawmx PeKoHCTPYKLUMN UAN yCUNeHUto, cieayeT HasHavyaTb C
YYETOM MapKu CTas1, CBAPOYHbIX MaTepunasioB, BUAOB CBAPKW, MOJIOXKEHUSA LLUBOB U
cnocob0B X KOHTPONSA, MPUMEHEHHbIX B KOHCTPYKLINAX.

anI OTCYTCTBUMN YCTaHOBJIEHHbLIX HOPMaMWM HeobXxoauMbIX JAaHHbIX cnepnyetr
NMPUHNMATb:

anga yrnosbix weoB Rwf= Rwz = 0,44Run; Bf = 0,7 n Bz= 1,0, cyntasnpum 3ToM yC =
0,8;

018 PaCTAHYTbIX CTbIKOBbIX WBOB Rwy = 0,55RyB KOHCTPYKLUAX, N3rOTOBJIEHHbLIX 00
1972 r., n Rwy = 0,85Ry- nocne 1972 r. YTOYHATb HECyLly0 CNOCODHOCTb CBapPHbIX
coeguHeHNn crenyeT Mo pe3yabTaTaM UCMbITaHMA o06pas3uoB, B3ATbIX U3
KOHCTPYKLUWN.

18.2.6 Pac4éTHble cCONpPOTUBIIEHNSA CPe3y U pacTsKeHuto 60NTOB, a TaKXXe CMATUIO
3/IEMEHTOB, COeAMHseMbIXx 6GonTamu, cnenyetonpenensTb cornacHo 6.5. Ecnwm
HEBO3MOXXHOYCTAHOBUTb KJ/lAaCC MPOYHOCTU O6ONTOB, TO 3HAYEHUS PACYETHLIX

CONpoTMBAEHNN 0OHOBONTOBLIXCOEAUHEHUA CneayeT NpuHUMaTb: Rbs = 150 H/MMm2



n Rbt = 160 H/MM2,

18.2.7 Pac4é€THble CONPOTUBNEHUSA 3aKNIENOYHbIX COegUHEHUN cnepyeT NMpuUHUMaTb
no Tabnuue 48.

Ecim B WNCNOMHUTENBLHOM OOKYMEHTauum OTCYTCTBYIOT YKasaHua O crnocobe
obpa3oBaHUA OTBEPCTUN U MaTepuaie 3aKenokK N YCTaHOBUTb MUX MO UMEKLWUMCS
OaHHbIM He npencTaBasAeTCcAa BO3MOXHbIM, pacHeTHble COMNpPOTUBNEHUA chenyeT
npuHUMaTb Mo Tabnuue 48 Kak o9 coeaAnHEeHUN Ha 3aksenkax rpynnbl C n3 ctanu
Mapku CT 2.

PacyéT 3aKNENOYHbIX COeANHEHNI cneayeT BbINOJIHATL corjacHo opmyniam 14.2.9,
npuHuMas Rbs = Rrs; Rbp = Rrp; Rbt = Rrt, Ab= Abn= Ar = 0,785 &°r; yb = 1; db =
ar.

Tabnwnuyaids

Pac4yéTHoe CONpPOTUBNEHUE
3aKJ1IeMOYHOro coefnHeHus, H/mm?2
Hanpsa>xeHHoe |YcioBHOE Mpynna
COCTOSIHME 0603HaveHmne|coeanHeHnsa|CPE3Y I PACTAXEHNIO CMATUIO
3aKJIEMOKN3 CTaIM MapoK [coeanHAeMbIX
Ct2, C13 09r2 3JIEMEHTOB
B 180 220 -
Cpes Rrs C 160 ~ ~
PacTsaxeHune
(oTpbIB Rrt B, C 120 150 -
roOJIOBKW)
B - - Rrp=2Ry
CmaTue Rrp C - - Rro=1.7Ry

MpnmMmeyvyaHnd

1 K rpynne B cnepyeT OTHOCUTb COeAUHEHWSA, B KOTOPbIX 3aKJIenKn rnocTasBsieHbl B
OTBEPCTUSA, CBEPJIEHHbIE B CODPaHHbIX 3/1IeMeHTax Uin B AeTansax No KOHAYKTOpaMm;
K rpynne

C - coegunHeHns, B KOTOPbIX 3aKNEMNKW MOCTaBJieHbl B OTBEPCTUA, NPOoJaBJ/ieHHble
NN ceepnéHHble 6e3 KOHOYKTOpa B OTAE/bHbIX AeTansx.

2 NMpnnpnMeHeHUN 3aKJEMOK C MOTAUHBLIMU N JT N NOJNYNOTaWHbIMW FOJIOBKaMWU
pac4éTHble COMPOTUBNEHUA 3aKNEMOYHLIX COeOUHEHWUN Cpe3y N CMATUI crenyert
MOHMXaTb YMHOXeHueM Ha KodpduumeHT 0,8. PaboTa yKa3aHHbIX 3aKNEMOK Ha
pacTa>XeHue He OonyckKaeTcs.

18.3 YcuneHne KOHCTPYKL UM

18.3.1 KOHCTpyKLWUN, 3SKCMJyaTupyemble MNpu MNOJIOKUTENbHON TeMnepaType Wu
N3roTOBJIEHHbIE N3 KUMALLEN MaNoyriepoancTon cTanun, a Takxe U3 gpyrux craseu,
Yy KOTOpbIX MO pe3ysabTaTaM WUCMNbITAHUW 3Ha4YeHUs YOApPHOW BA3KOCTU HUXKE
rapaHTUPOBAHHbLIX HaAUWOHaNbHbIMW CTaHfapTamMu Mo CcTanaMm  Ansa  rpynn
KOHCTPYKUUA B COOTBETCTBMM C TpeboBaHMAMM npunoxeHUsaB, Henoanexat
YCUIEHUIO NN 3aMeHe MpPU YCOBUK, HTO HaMPs>XeHNS B d/1IeMeHTax U3 3TUxX cTanemn
HebyaoyT npesBbllaTb 3Ha4YeHUW, WUMEBLUUXCHA [0 PEeKOHCTpyKuun. PeweHne 06
NCMONb30BaHUN, YCUNIEHUN WN 3aMeHe KOHCTPYKLUUW, eCcnu 3KCnjyaTaumsa ux He
OyneT COOTBETCTBOBATb YKa3aHHOMY YCJ/IOBUIO, CrieayeT NpUHMMaTb Ha OCHOBaHUK
3aKJIl04YEeHNS.



18.3.2 PacY€THYIO CXeMY KOHCTPYKUMN cneayeT NpuHMMaTb C y4eToM ocobeHHOoCTEeN
eé pencTtBuTenbHoM paboTbl, B TOM 4Yucne C y4eToM (haKTUYECKUX OTKJIOHEHUN
reomMeTpmnyeckon opmMbl, pa3MepoB CeYEHUN, YCIIOBUIN 3aKpenseHnsa N BbIMOJIHEHUS
Y3/10B COMPSAXXEHNSA 2/IEMEHTOB.

MpoBepoYHbIE pPaACYETbl 3JIEMEHTOB KOHCTPYKUMA MW WX CoeduUHEeHUW chnenyeT
BbIMOJIHATL C y4eTOM OOHapy)XeHHbIX OedeKTOB N NOBPEXAEHUNN, KOPPO3MOHHOIO
N3HOCA, (haKTUYECKNX YCIIOBUIN COMPSAXKEHUSA N onnpaHusa. NMpuHnMmasa ansa no3nyun 4
n 5 Tabnanubl 1 kKod3dppuumeHT ycnoun paboTtbl yc = 1,0, pac4éT 31€eMEHTOB
cnenyeT BbINONHATL MO A4eOpPMNUPOBAHHON CXEME.

18.3.3 KoHCTpyKuumn, He ygosneTsopsowme TpebosaHuam 15.7.1 - 15.7.5, 17.2 n
pasgenos 7-9, 11-14, a Takxe TpeboBaHmam CI1 20.13330 no orpaHMYeHUto
BepTUKasIbHbIX MPOrmnbos, A0KHbI ObITb YCUAEHbI UIN 3aMEHEHbLI, 3@ UCKIIOYEHUEM
CJ/ly4aeB, YKa3aHHbIX B HacTofAlweMnogpasaene.

OTKNIOHEHNs OT reoMeTpuyeckom YOpMbl, Ppa3MepoB 3JIEMEHTOB U COeUHEHUN OT
HOMWHAaNbHbIX, MNpeBblLAOWME O0MyCKaeMblefeNCTBYOLWMMN CTaHgapTaMn un
CMn70.13330, HO He NpenATCTBYOLWME HOPMaJIbHOW 3KCrlyaTaunun, He yCTPaHATCA
npun ycnoBun obecnevyeHns Hecywenm CrnoCobHOCTM KOHCTPYKUUA C  YYHETOM
TpeboBaHun 18.3.2.

18.3.4 He cnepyeT ycunmeaTb 3/1IEMEHTbI KOHCTPYKLU NI, eCNN:

NX BepTUKaJIbHble W TrOpPU3OHTasIbHble MNpormbbl N NepeMeleHns NpPeBbIWalT
npenesibHble 3Ha4vYeHWs, ycTaHoBJsieHHble CI1 20.13330, HO He npensaTCTBYIOT
HOPMaJibHOM 3KCMayaTaumn, NCXoas U3 TeXHONOrnyecknx TpebosaHmnn;

MX rMOKOCTb nNpeBblWaeT npenesbHble 3Ha4YeHus, ycTaHoBNeHHble B 10.4, HO
OTKJIOHEHUS MOJIOXKEHUSA KOHCTPYKLMA HEe MNpeBbIWalT 3HAYEeHUW, YCTAHOBJIEHHbIX
Chn 70.13330, n ycunnsa B aneMeHTax He ByayT Bo3pacTaTb B npouecce gasbHenwen
3KCrJlyaTauunun, a Takxe B Tex c/ly4asiX, Korga BO3MOXXHOCTb UCMOJIb30BaHNSA TaKUX
3/IEMEHTOB NPOBEPEHA PACYETOM NN UCMbITAHUSMN.

18.3.5 [Tlpn ycuneHnnm KOHCTPYKUUA crefyeT  Yy4YuTblBaTb  BO3MOXXHOCTb
npenBapuTebHOro HarnMps»XXeHUs N akTUBHOIO PerysinpoBaHnsa ycuaun (B ToM 4ymucre
3@ CYET CBaAPKW, WU3MEHEHUWN KOHCTPYKTMBHOW W PaACYETHOM CXeM), a TaKxe
ynpyronaactu4eckyto paboTy CcTanum, 3akpuTnyeckyto paboTy TOHKOCTEHHbIX
3/1eMEeHTOB N O0OLLINBOK KOHCTPYKLMIA B COOTBETCTBUU C AENCTBYIOWUMM HOPMaMW.

18.3.6 KOHCTpyKUuMnm ycuieHunsas N  MeToAbl ero BbIMNOJIHEHUA  OOJIKHbI
npegycMaTpmBaTb Mepbl MO CHUXXEHUID HeXXesaTesibHbIX  AOMOJIHUTEsIbHbIX
nedopmMaynin 3/1IEMEHTOB B NpoLecce yCcuaeHusa B COoTBeTCcTBuuM ¢ 4.3.5.

Hecyliasi cnocobHOCTb KOHCTPYKLUMIA B NpoLiecce BbINOJIHEHUS PaboT Mo YCUAEHUIo
NO/MKHa  obecnevymBaTbCA C  Yy4YeTOM  BJAUAHUA  ocNabneHuin  ceyeHun
LOMNONHUTENIbHBIMU OTBEPCTUSAMU Mo 6ONThl U BANAHUSA CBAPKN.

B3aBUCMMOCTW OT CTeneHM HArpyXeHHOCTU 3JIEMEHTOBYCUJIEHME KOHCTPYKLNU
OOJIXHO MPOU3BOAUTBLCA MNOA MOJIHOM HArpyskKow, C YaCTUYHOW pa3rpy3kon mam c
MOJIHOMN Pa3rpy3Komu.

18.3.7 MNpepbIBUCTbIE (hJ1aHIOBbIE WBbI CefyeT MPUMEeHATb B KOHCTPYKUMAX 3-n N 4-
W rpynn (cornacHo npuaoXXeHuntoB), akcrnsyaTnpyembiX NpuU pacy4eTHOM TeMnepaType

He Hmke MuHyc 450C B HearpeccuBHOW unu cnaboarpeccusHoil cpepe, ANA



obecnevyeHma coBMecTHOM paboTbl peTanen yCUNeHUs W CyLWecTByloLwen
KOHCTPYKLUN.

Bo Bcex cnyyasix MpMMeHEeHWUs YrnoBblX LWBOB ClefyeT Ha3HayYaTb MWHUMAJIbHO
HeobxoauMble KaTeTbl. KOHLEBble Yy4acTKM LWBOB cCsieayeT MpPOeKTUpoBaTb C
KaTeToM 60/blNM, 4eM KaTeT MNPOMEXYTOYHbIX YYaCTKOB, W YCTaHaB/MBaTb KX
pa3Mepbl B COOTBETCTBUM C PACHETOM.

18.3.8 lpu ycuneHUnm >3NEMEHTOB KOHCTPYKUMA MNPUMEHSAIDT KOMOWUHMPOBAHHbIE
COeANHEHMNSA: 3aKNEMNMOYHbie C PPUKLUNOHHBIMU UM 3aKNENoYHble ¢ BonTamMm Knacca
TOYHOCTU A.

18.3.9 B aniemeHTax rpynn KOHCTpyKuun 1, 2, 3 nam 4 (cornacHo npunoxeHuooB),
MOABEPXXEHHbIX MNPU  YCUNEHUN Harpesy BCAeOCTBME CBApKW, pacyE€THoe
Hanps>XkeHne od He OO0J/HKHO npesBbiwaTb 3HadveHunm 0,2Ry; 0,4Ry; 0,6Ry wnn 0,8Ry
COOTBETCTBEHHO.

Hanps>xeHne od cnepyeT onpenensaTb OT HaArpy3ok, OEWCTBYKOLWWUX BO Bpems
yCUNEeHNsa, AONs HEeYCUJNIEHHOro ce4dYeHnss C Y4€ToM (aKTUYeCKoro CoCTOSHUSA
KOHCTPYKLUUI (0CcnabneHnn ceveHns, NCKPUBJIEHNI d1EMEHTa N Ap.).

Mpn NpeBbIlEHUN YKa3aHHbIX HaNps)XeHUn HeobxoamMa pa3rpy3ka KOHCTPYKLUN
UNN NoaBefeHne BpeMEHHbIX 0nop.

18.3.10 OCHOBHbIMUK CcriocobamMm yCUTEHUSA KOHCTPYKLUA ABNAIOTCS:

yBeJIMYeHNEe NoLaan NnornepeyHoro ce4yeHna oTaesbHbIX 3JIEMEHTOB KOHCTPYKLMN;
N3MeHeHNe KOHCTPYKTUBHOW CXeMbl BCEro Kapkaca Uan oTAeSIbHbIX 3JIEMEHTOB €ro;
perynanpoBaHmne Hanps>XeHun.

Kaxxabln 13 3TUX cnocoboB NpUMeEHSeTCA CaMOCTOATEsNIbHO UM B KOMOWHauUuKM C
Apyrum.

18.3.11 lMpwu pacyéTe 3/1IEMEHTOB KOHCTPYKUWW, YCUNEHHbIX MyTeM YyBeJIN4YeHUs
ceyeHus crieayeT YYUTbIBaTb pPa3Hble pPacHE€THble COMNPOTUBIEHUS MaTepuanoB
KOHCTPYKUUN 1 ycuneHnsa. CnenyeT NpUHUMaTb OOHO pPacy4E€THOe CONpoTUBIEHUE,
paBHOE MEeHbLUEMY N3 HUX, €CJZIN OHN OT/InYatoTCa He Bbonee 4eM Ha 15 %.

18.3.12 PacyéT Ha MPOYHOCTb U YCTOMYMBOCTb IJIEMEHTOB, YCUJIEHHbIX CrOCOBoOM
yBEeJINYEHNS CEYEHUN crieayeT BbIMNONHATbL C Y4ETOM HaNPS>XXEHUN, CyLeCTBOBaBLUNX
B 3JIEMEHTE B MOMEHT yCUNeHUAa (C Y4ETOM pas3rpy3kn KOHCTpyKuun). MNpu 3TOM
cnefyeT YYUTbiBaTb HayasibHble WCKPUBJIEHUA 3/IEMEHTOB, CMELLeHMe LueHTpa
TAXKECTN YCUIEHHOI 0 CE4YEeHNS N UCKPUBJIEHUS, Bbl3BaHHbIE CBApPKON.

NckpmnBneHmns oT CcBapKM Npu npoBepkKe YCTONYNUBOCTU 3JIEMEHTOB NPU LeHTPasibHOM
CKaTum 1 oxatmm C n3rmbom cnepyeT yy4mTbiBaTb BBEAEHMEM AOMNOSIHUTEIbHOIO
KoappumumeHTa ycnosum pabotsl yc,ad = 0,8.

NMpoBepKy Ha MPOYHOCTb 3/1IeMEHTOB, AJ19 KOTOpbIX corsiacHo 18.3.11 npuHATO 04HO
pacyéTHOoe conpoTuBsieHNE, Kpome pacdeTa no ¢gopmynam (50), (51) mn (105),
cnegyeT BbIMOJIHATL Ha MOJIHOE pacyéTHoe ycuane 6e3 y4éTa Hanps)KeHun,
CyW,ecTBOBaBLIMX [0 YCUIEeHUA, a Npu npoBepke CTeHOK 6anoK Ha MeCTHYIo
YCTONYMBOCTb ClleflyeT MCMNONb30BaTb LOMOJNIHUTENbHbLIA KO3I(PPULNEHT YC/I0BUN
paboTbl Y¢,ad = 0,8.

18.3.13 PacyéT Ha MPOYHOCTb 3/IEMEHTOB KOHCTPYKUWUWA, YCUIMBAEMbIX METO[AOM



yBEJIMYEHNA CEYEHUI, CnenyeT BbIMONAHSATb MO (hOpPMYyaM:

a) ONS UeHTpasibHO PaCTAHYTbIX CUMMETPUYHO YyCUMBaeMbIX 3sieMeHToB - (5); 6)
AN LeHTPasIbHO CKaTbIX CUMMETPUYHO YCUJIMBAEMbIX 3/1EMEHTOB

N/ (ARy yN yc)=< 1, (216)
Foe yN= 0,95 - npu ycmneHunmn 6e3 ncnosb3oBaHNs CBapKW;
yN = 0,95 - 0,25 od/ Ry - npn yCUJIEHNN C UCMOJIb30BAHNEM CBaPKW;

B) AN HECUMMETPUYHO YCUIMBAEMbIX LEHTPasibHO PaCTSAHYTbIX, LUEHTpPasbHO
CXKATbIX U BHELLEHTPEHHO CXXATbIX 3JIEMEHTOB

1 (£+ﬂ}’+ﬂ1)ﬂl,
Ry¥m¥c \A Iy Iy
(217)

roe yM= 0,95 ona KOHCTpyKuUun rpynnsl 1;
YM = 1 0N KOHCTpyKUun rpynn 2, 3 n 4;

npn N/(ARy) = 0,6 cnegyeT npuHuMmaTb YM = yN, 30ecb YN cnegyeT onpenensatb
Kak B popmyne (216).

N3runbatowme momeHTbl Mx 1n My cnenyetT onpenendTb OTHOCUTEJIbHO MN1aBHbIX ocen
YCUJIEHHOIo cedyeHnA.

18.3.14PacyeT Ha YCTOMYMBOCTb CXATbIX 3JIEMEHTOB CMJIOLLIHOIO CEeYEeHUs B
NJIOCKOCTWN OENCTBMS MOMEHTOB BbIMOJIHAETCSA Mo hopmyse

N/ (pe ARy, ef yc) =1, ( 218)
roe A - naouwanb YCUNEHHOro Ce4eHUs;
Y€ - KOdhPMUMEHT ycnoBuin paboTbl, NpuHUMaembin He 6onee 0,9.

pe-Ko3(hunumeHT, onpenensemoln no Tabnuue O.3(npunoxxeHne ) B 3aBUCMMOCTHU

oT YC/IOBHONINOKOCTH YCUJIEHHOr o 3NeMeHTa 4 n npueBeLeHHOro
OTHOCUTENIbHOr03KCUeHTpucnuTeTa mef = nmf, N-KoO3pPuuUnNeHT BANAHNA (OPMbI
cevyeHunsa no Tabnnuel.2 (npunoxenne L);

mf =ef(A] Wc), (219)
30ecb Wc- MOMEHT conpoTmMBAEHNs Ana Hanbosiee C)KaToro BOJIOKHA;

ef 2SKBMBAJIEHTHbIM 3KCUEHTPUCUTET, Y4YUTbIBawOWMM 0cobeHHOCTU paboThl
YCUJIEHHOI 0 CTEPXXHSA U onpeaensemMbln no popmyse

ef= e+ s+ kwiw. (220)

roee - 3KCUEHTPUCUTET NPOAOJIbHOW CUbl OTHOCUTENbHO UEeHTpasbHOM 0CKU
YCUJIEHHOr0 Ce4YeHusa nocse YCWieHus; B TeX Chy4dasX, Korga >3KCUeHTpucuTeT
MPOAOJSILHOW CWU/AIbl  OCTaeTCAd HEeWU3MEHHbIM, €ero 3HaydyeHue onpepenseTcs
Bbipa)keHnem e = e0- €A,



roe eA - CcMeleHne LEeHTpa TSXKECTU CeYEeHUS Mpu yCUIEeHUU, NPUHMMaemMoe COo
CBOWM 3HAKOM (pUCyHOK 23, a) n 6);

e obwem cnydyae oxatusa C us3rmbom, a Takxe B CJ/y4ae MpUIOKeEHUN
OOMOJIHUTENIbHLIX MPOAOJIbHbIX WM  MNOMEepeYHbiX CUa  nocjie YyCuieHus,
BeJINYMHae onpenensaeTcs BblpaxxeHuneme = M/N, roe M - pacyeTHbIN MOMEHT
OTHOCUTEJIbHO LEeHTPaJibHON OCU YCUJIEHHOIr0 CeYeHUs; Npu HeCMMMETPUYHOM
YCUJIEHUN UEeHTpaJsibHO CXXaToro (rmepBoHa4dasibHO) 3/1ieMeHTa B KadecTtse €0
CNIYHaMHbIA 3KCLEHTPUCUTET YYUTbIBAETCA C TaKMM 3HaKOM, 4TObObl y4ecTb
Hanbonee HebnaronNpuUATHLIA Cly4Yan;

a)

7\ > d
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PucyHok 23 - K onpepeneHuvio 3KCUEHTpUMcUTeTa NpPoOAOoJIbHOW CUNbl NpU
NOJNIOXKUTENIbHOM (@) u oTpuuaTenbHOM (0) 3HauYeHUuax

=]

fy - onpepensieTca no opmyne

o M1, }
_f.=_,i"n[|—a'_.ﬁ.— s
L+Y 1, (221)

3necb f0 - HayajbHbIA MNporné ycUIMBaAeMoOro 3JIEMEHTA; B pacyeTax CXKaTbIX
CTEPXKHEN Ha YCTOMYMBOCTb 3HayeHue O onpenensaeTcs oT pacyeTHbIX HavasbHbIX
Harpy3ok; B pacyeTax Ha AedopMaTUMBHOCTb - OT HOPMATUBHbLIX HAYasibHbIX
Harpy3oK;

2/ r- CcymMMa MOMEHTOB WHEPUUN 3SNEMEHTOB YCWUJIeHUs, NpUCoegnNHSEMbIX
OOHOBPEMEHHO, OTHOCUTENIbHO Mx  CcoBCTBEHHbIX LEeHTpaJibHbIX  OCen,
nepneHanKynspHbIX K MJIOCKOCTU U3rnba;

aN = N3/ (N3 - MO) - KoahPULMEHT, YHMUTbIBAOLWUA BANSHNE NPOAOJSIbHON CUJbI:
npu pacyeTte nsrnbaembix anemeHToB alN = 1;

MPM ManblX 3HAYeHUAX COBCTBEHHbIX MOMEHTOB WMHEPUWUW 3N1EMEHTOB ycuneHus (
2/r/I<0,1) pecdopMaunn He y4nTbIBalOT U £y, = f0;

Npyv NPUCOEANHEHNN SJIEMEHTOB YCUJIEHUS K MJIOCKMM NOBEPXHOCTSM YCUJIMBAEMOI O
3/1IeMeHTa, HanpuMep, NapasnfefibHbiM NIOCKOCTU n3rmnba, npuHnmaeTcs f,, = f0;

fw - OONOJIHNTENIbHbIA OCTATOYHbIAN MPOrmd, BO3HUKAOLWMA BCNeaCTBMUE MPUBAPKU
3/IEMEHTOB YCUNIEHUS, onpeaenseTcsa no gopmyne

. Vi’
fo=aa—"% ny,,
T ) (222)

30eCb a - cpegHun Kod3hPUUMEHT MNPEPbLIBHOCTU LUMOHOYHOrO LWBa C Y4YeToM
NPOTSXKEHHOCTN KOHLLEBbIX €ro YHaCTKOB (MPU CrJIOLWHbIX WBax @ = 1); V = 0,04kF~-



rnapameTp NMPOAOJ/IbHOr0 YKOPOYEHUS 31eMeHTa OT HaJl0OXKEeHUSA OAMHOYHOr O LWBa; ki~
KaTeT CBA3yWOLWMX WBOB, CM; O=/ef~ pacyeTHas O/IMHA 3/1eMeHTa B MJIOCKOCTHU
n3rnba (ons ogHonposeTHbix Bbanok O - nponet 6anku); yi~paccTtosHne oT /~ro LIBa
00 LUEeHTpasibHOW OCU YCUJIEHHOIrO ce4YeHus, NMpUuHMMaeMoe CO CBOUM 3HAKOM; ni -
KOI(pPULUMNEHT, YYUTbIBAOLNIA Ha4aJibHoe Hanps>XeHHo-aedopMnpoBaHHOE
COCTOSIHME 3/1IeMeHTa U CXeMy ero ycuieHua u 3asucawun ot §; =00/ /| RO -

KOIhPMLUMEHTA, XapaKTepusylowero ypoBeHb HavasibHbIX HAMNPSXXEHU B 30HE Fro
luBa B Hanbosiee Harpy>XeHHOM cevyeHun aneMeHTa (PUCyHokK 24).

>l?1f
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-G =04 -0.2 ] R LTLE f —
[ACMAREHUE 0.2 0.4 0.4 t

I- B paCTSAHYTOW 30HE CeYeHUs; 2- B CKaTOW 30HEe, B pacyeTax Ha YCTOMYUBOCTb; 3-
B C>KATOW 30HEe B pacyeTax Ha AedOpPMaTUBHOCTb; 4- B PAaCTAHYTON U CXKATOW 30HaAX
CeYeHNd Npn cxemax yCuseHus, CBA3aHHbIX C Hal10XKeHMeM OBYCTOPOHHUX LWBOB

PucyHok 24 - 3aBucuMmoctun( ) npu wBax

Ecnn cBapo4dHbIn npormb fw saBnaeTcs pasrpyxarowmMm ¢(akTopoM (3HaK fw He
coBMagaeT CO 3HAKOM CyMMbl (C + f%)) n NpMBOAUT K yMeHblueHnto abcontoTHOM
BE/INYMHbI 3KBUBAJIEHTHOINO JKCLEHTPUCUTETa, TO 3HavYeHume kKw MnpuHUMaeTCH
paBHbIM 0,5; B MPOTUBHOM ciyyae kw= 1.

18.3.15Mpn pacyéTe Ha YCTOMYMBOCTb 3JIEMEHTOB MNPM LEHTPaJSIbHOM CKaTun U
oKaTum c m3rnbom cnepyeT npuHMMaTb AN YCUIEHHOrO CEYEHUS B LIEJIOM
npvBeaeHHOEe 3Ha4YeHNe PacYETHOro CONPOTMBIIEHMS, BblYMCsiEMOE Mo hopMyJie

Ryo= Ry Jk ,
o= Ry (223)

raoeRy - pac4éTHOe COMNpoOTUBIIEHME OCHOBHOIO MeTasisla, onpepensemoe
cornacHoTpeboBaHuam 18.2.4;

k - KO3(hpunumeHT, BblYUCAEMBIN MO hopMyne
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(224)
30ecb Rya- pacH4éTHOE ConpoTUBIIeHNE MeTassla YCUNEHNS;

A, /- COOTBETCTBEHHO nMJOWaAb W MOMEHT WHepUUm HeyCUJIEeHHOro
cevyeHunssieMeHTa OTHOCUTESIbHO OCU, NePrNeHAUKYNIAPHON K MJOCKOCTU MPOBEPKNU
YyCTONYMBOCTW;

Aa, la - To Xe, YCNJIEHHOIo ce4yeHnmAa as1ieMeHTa B LLeJ1OM.

18.3.16 He <cnepgyetr ycunmeaTb CyuwecTByWOLWMEe CTaJibHble KOHCTPYKLUUWU,
BbIMOJIHEHHbIE C OTCTYynAeHnem ot TpebosaHun 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, 15.5.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-
17.11, 17.16, npwn yc/ioBUW, H4TO:

OTCYTCTBYIOT BbI3BaHHblE 3TUMU OTCTYMJIEHUSAMUN TOBPEXLAEHUSA 3D/IEMEHTOB
KOHCTPYKLNIA;

NCK/IIOYEHbl W3MEeHeHUA B HebnaronpuaTHYK CTOPOHY YCAOBUW 3KCMyaTauuu
KOHCTPYKLUWA;

Hecylwas CrNoCOBHOCTb M XXEeCTKOCTb 060CHOBaHbI PacY4éToM C y4ETOM TpeboBaHUI
18.3.2, 18.3.4, 18.3.9;

BbIMNOJIHAIOTCSA MeponpuaTusa no npeaynpexngeHuto YCTasIoCTHOroO U XPYrKoro
pa3pyLleHNs KOHCTPYKUWA, Ha KOTOpble pacnpocTpaHsatloTca TpeboBaHma 12.1.1,
12.1.3 n paspena 13.

Mpn BbINOJHEHUN 3TUX YCNOBUN A1 NPOBEPOK YCTONYMBOCTU LLEHTPASIbHO CXKATbIX
3/1eMEeHTOB CcllielyeT NPUHMMATb TUM CeYeHUs «b» BMeCTOo Tuna «c» (cM. Tabnuubl 7
n A.1 (npunoxxeHue 1)).

MpunnoxeHne A OCHOBHble BykBeHHbIe 0003Ha4YeHus
BeJINHNH

A - nnowanb cevyeHUsa OpyTToO;

Abn - nnowanb cevyeHns 6onTa HETTO;

Ad - nnowanb ce4eHns packocCos;

Af - nnowanb cev4eHUs nosiku (nosaca);

An - nnowanb Ce4eHns HeTTo;

Aw - NNoLWanb CE4EHNA CTEHKU;

Awf - nnowanb ce4eHnsa no MeTassly yrsioBoro LiBa;

Awz - nnowanb ce4eHNs No MeTanay rpaHuLbl CnaaBieHUs;

B- 6UMOMEHT, N3rnbHoO-KpyTAWMNIA BUMOMEHT;



E - mooynb ynpyrocTu;

F - cuna;

G- MoLyNb COBUTa;

/ - MOMEHT nHepumn cevyeHmnsa 6pyTTo; /b - MOMEHT NHEPLUN CEYEHNS BETBU;
Im;ld - MOMEHTbI MHEPLMKN CEYEHMSA MOoSACa U PAaCKOCOB (hepMmbl;

Ir - MOMEHT nHepuun cevyeHns pebpa, NaaHKK;

Ir- MOMEHT MHepUnn cevyeHnsa NponosibHoro pebpa;

/t- MOMEHT nHepumm Nnpu cBO6O0AHOM KPyHEHUM;

Ix; ly- MOMEHTbl WHepuun ceyvyeHuss BpyTTO OTHOCUTESIBHO OCen X - XU y- y¥
COOTBETCTBEHHO;

Ixn, lyn - TO XXe, Ce4YeHNsa HeTTO;
/w - CeKTopUanbHbIN MOMEHT UHEPLIUN CeYEeHUS;

/0.)/7_ TO Xe, ce4eHnsda HeTTO,

M - MOMEHT, n3rnbatrowmnm MOMEHT;

Mx; My- MOME@HTblI OTHOCUTEJIbHO OCEN X - X Y - Y COOTBETCTBEHHO;
N - npogonbHasa cnna;

Nad - pononHnTenbHoe ycnnue;

Nbm - npoaonbHas cua OT MOMEHTa B BETBU KOJIOHHbI;

Q - nonepeYyHas cuia, cuia CABUra;

Qfic - ycnoBHa4q nornepeYvyHasa cnna gna coeguHUTENbHbIX 3/IEMEHTOB;

Q s- yc/noBHas nonepevyHas cuna, npuUXoasWascs Ha CUCTEMY MJIAHOK,
PACMNOJIOXKEHHbIX B OJHOW MJIOCKOCTY;

Rba - pac4éTHOe ConpOoTUBNEHME PaCTsXKEHUIO hyHOAMEHTHbIX 60ONTOB;
Rbh - pac4é€THOE CONMPOTUBJIEHMNE PACTAXKEHUIO BbICOKOMNPO4YHbIX 6ONTOB;
Rbp - paCc4€THOE CONPOTUBAEHNE CMATUIO 0AHODONTOBOIr0 COeANHEHNS;
Rbs - pac4éTHOe conpoTmBieHne cpe3dy 0a4HOB0TOBOro COeANHEHNS;

Rbt - acHETHOE CONpPOTUBIIEHNE PACTSXKEHND 04HO60NTOBOro CoegUHEHUS;

Rbun- HOpMaTMBHOE COMNPOTMBJIEHUE CTasan 60NTOB, NPUHMMaEMOe pPaBHbIM
BPEMEHHOMY COMPOTUBIEHNIO GB MO HaUWOHaJIbHbIM CTaHOapPTaM U TeXHUYECKUM
yCcnosumsaMm Ha 60NnThl;

Rbu - pac4éTHOe conpoTuBaeHmne pacTaxeHunto U-obpa3Hbix 601TOB;



Rbyn - HoOpMaTMBHOE cCoOMNpoTuBAeHMe cTanum 60NTOB, MPUHUMAEMOE pPaABHbIM
npeneny TeKy4ecTu oT NO HauMOHa/IbHbIM CTaHA4apTaM N TEXHUYECKUM YCJIOBUAM Ha
6onTbl;

R c d- pacyéTHoe cConpoTUBAEHME OMaMeTpasibHOMY CXaTUl KaTKoB (rnpwu
CcBOH6OOHOM KaCaHUM B KOHCTPYKLUMNSAX C OrpaHNYE€HHOW NOABUXXHOCTbIO);

Rdh - pac4HE€THOE COMPOTUBIIEHMNE PACTAXKEHNIO BLICOKOMPOYHON MPOBOJIOKHU;

pac4éTHOE CONpPoOTUBIIEHNE MECTHOMYCMATUIO B UUANHAOPUYECKUX LUAPHMpPaAX
(uandax) Nnpm NNOTHOM KaCcaHuu;

R/ p- pac4éTHOE COMpPOTUBJIEHME CTaJn CMATUIO TOPLEBOW MOBEPXHOCTU
(NpUHaANMYMM NPUrOHKN);

Rp - pac4éTHOe ConpoTMBIIEHNE CTa/IN CABUTY,;

PAacYETHOE COMPOTUBJIEHME CTaIM PaCTSXKEHUo, COKaTuo, uns3rmby noR s-
BPEMEeHHOMY COMPOTUBNEHUID;

Ru- BpeMeHHoe COMpOoTMBJIEHME CTanu, MPUHUMAEMOE pPaBHbIM MUHUMaNbHOMY
3HAY€HUIO OB MO HaUMOHaJIbHbIM CTaHAapTaM ”

Run - TEXHNYECKNM YCJIOBMAM Ha CTalb;

pPacY€THOE COMpPOoTUBAEHNE CTaIN YCTANIOCTW;

Rv - pac4éTHOoe ConpoTUBAEHNEYIIOBbIX LUBOB Cpe3y (YC/JIOBHOMY) MO g, - MeTanny
LBa;

Rwf - PACHETHOE COMPOTUBNEHNE CTbIKOBLIX CBApPHbIX COEAVHEHUN PaCTAXKEHUIO,
cKaTuio, n3rnby No BpeMeHHOMY COMPOTUBJIEHUIO;

Rwu-HOPMaTMBHOE COMPOTUB/IEHNE MeTaJslfla LWBa MO BPEMEHHOMY COMPOTUBJIIEHWIO;
Rwun - PACHETHOE COMPOTMBIIEHNE CTbIKOBbIX CBAPHbIX COEANHEHU CABUTY;

Rws - PACYETHOE COMPOTUBNEHME CTbIKOBbIX CBAapPHbIX COEAMHEHUI PaCTAXKEHUIO,
cxaTuio, 3rnby no npepeny TekyyecTu;

Rwy - PACYETHOE COMPOTMBJIEHME YIJ/IOBbIX LWBOB Cpe3y (yC/JIOBHOMY) Mo MeTany
FPaHULbI CMIaBNEHUS;

Rwz -PACHETHOE COMPOTMBJIEHME CTa/IN PACTSXKEHMIO, CKaTuUo, U3rnby no npepeny
TeKyyecTu;

Ry -TO Ke, ANs nonkm (nosca);
Ryf- TO Xe, ANS CTEHKMU;
R

yw " npenen TekKy4dectTm ctasiu, I'IpI/IHI/IMaeMbII7I paBHbIM 3Ha4YeHWIO Nnpegesia

Ryn - TeKy4eCTnm OoT Nno HauuMoOHaJIbHbIM CTaHOapTaM N TeXHN4YeCKnM yCcJsioBUAM Ha
CTallb,



s _ CTaTW4YeCKUM MOMEHT COBUraeMon 4YacTu ce4dyeHus OpyTTO OTHOCUTESIbHO
HenTpasabHON OCWU;

Wx; Wy _MOMEHTbI COMNpoTUBJIEHNA CEHEHNA 6pyTTO OTHOCUTEJIbHO OCeN X - X " y -y
COOTBETCTBEHHO,

Wc, WEt- MOMEHTbI COMPOTUBNEHUSA CEYEHUS OJIS CXKATOW W PACTAHYTOWN MOJKU
COOTBETCTBEHHO;

Wxn; Wyn - MOMEHTbI CONPOTUBNEHUS CEYEHUSI HETTO OTHOCUTEJIbHO OCEN X - XU ) -
)y COOTBETCTBEHHO;

W - cekTopuasibHbIA MOMEHT CONPOTUBNEHUS ceYeHus BpyTTo;

Wn - CeKTOpVIaJ'IbeII7I MOMEHT COMnpoTuBJIEHNA ce4eHnsa HeTTO,

W W¢- ceKTopmaibHbIi MOMEHT COMPOTUBJ/IEHUSA CeYeHUsA ON1a Hanbonee cxKaTon n
PacTAHYTOW TOYKN Ce4eHUs COOTBETCTBEHHO;

b - WnpunHa;
bor - PacCyY€THasA WNPUHA;

bf- WnpnHa Nosikn (nosca);

br -lumpunHa BbiCTynatouwien 4actum pebpa, ceeca;

CX;Cy -KO3(PULMEHTbI N1 pacyéTa Cc Y4ETOM pa3BUTUSA NNACTUYECKUX AedopMaLini
npu n3rnbe oTHOCUTESNIbHO OCEN X - X, ¥ - ¥ COOTBETCTBEHHO;

AnameTp oTBepcTma 6onTa;

d - HapY>XHbI AnamMeTp CTep>XHA bonTa;
adb - SKCLEHTPUCUTET CUJbI;

€- BbICOTa;

h - pac4€THaa BbICOTa CTEHKW;

hef - BbICOTa CTEHKW;

hw - pagnyc nHepummn cevyeHus,

/- HAUMEHbLWNIN paanyc NHEPLMN CeYEeHUS;
imin - pagnycbl NHEPLUN CEYEHNS OTHOCUTESIbHO OCEN X - XU Y - ) COOTBETCTBEHHO;
IX; [y - KaTeT yrjioBoro LiBa;

Kf- onvHa, NnponeT;

/- BNHaA CTOWKMN, KOJIOHHbI, PacropKu;

/c - oNnHa pacKoca;



/d - pacyéTHasa OonvHa;

lef - onnHa NaHenn nosica Pepmbl NN KOJIOHHbI;
Im - npnnHa NaHKwy;

/s- ANnHa CBapHOro LWBa;

Iw - paC‘-IéTHbIe OJINHbI 3J1IEMEHTAa B MNJIOCKOCTAX, NeEPNEHONKYNAPHbIX OCAM X - XU Y
- yCOOTBETCTBEHHO,

Ix; ly - OTHOCUTENbHbIN SKCLeHTpUCnTeT, m = eA/ Wc;

m - pagnyc;

r- TONWWNHA;

t - TonwmnHa nonku (nosca);

tf - TONWMHA CTEHKN;

tw - OTHOLUEeHMe naoLwagen ceyeHni noakn (Mosica) u CTeHkn, ar= Af /Aw,
af -

gf i Bz KOI(pULMEHTHI AN pacyéTa yraoBoro LBa COOTBETCTBEHHO MO MeTasly
LUBa W NO MeTaNny rpaHunLbl CNaaB/EHUS;

yb =~ KoadhpurumeHT ycnosun paboTbl 6OITOBOro COeaANHEHNS;
V¢~ KOathhULUMeEHT ycnoBuin paboThl;

yf‘ KO3(PNLMEHT HafeXXHOCTU MO Harpyske; m -~ KO3PPUUMNEHT HaLe)XHOCTU Mo
MaTepuany;

yn- K03(p(pI/ILl,I/IeHT Hae>XHOCTW No oTBeTCTBEHHOCTWU,

YU - KO3(p(pUUMEHT HaZeXHOCTN B pacyY€Tax No BpeMeHHOMY COMPOTUBIEHUIO;
¥S ~ KOOPPUUMEHT HAOEXKHOCTU MO YCTONYMBOCTU CUCTEMBI;

N~ KO3IPPUUNEHT BANAHUA POPMbI CEYEeHUS;

A~ rnbkocTb, A= /ef/ i

1.

Aef- ycnoBHas rmbkocCTb,

L)

7" . npuBenéHHan rmbKOCTb CTEPXKHSA CKBO3HOIO CeYeHMs;

A — kog=Aef\[RJE :

cevyeHus,

yC/10BHaA I'IpI/IBe,EI,éHHaﬂ rMOKOCTb CTep>XHA CKBO3HOIO



4 Z,=(be1) [RIE
f1 ycnoBHas rmbkocTb cBeca nosica, (Oeff 1)) yHe

A

W yCJIOBHas rMOBKOCTb MOACHOro JINCTA,

ip= (beri/ tr) R JE ;
_ *_u_= Bot !t R /E -
Ay yCJIOBHAsi TMBKOCTb CTEHKMY, 4 w= (e ) '\/Ji

Auw _ npeaenbHas ycnoBHas rmbKoCcTb cBeCa nosaca (NOSACHOro NncTa);

AX; Ay - npepenbHas ycnoBHas rTMOKOCTb CTEHKMU;

|o | - pac4éTHbIE TMBKOCTY 3/1IEMEHTA B MJIOCKOCTSAX, NEPReHANKYNSPHbIX OCSAM X - X
Ny -y COOTBETCTBEHHO;

oloc - abcontoTHasa BeNMYMHaA HOPMaJsIbHOr0 HaNpPs>XeHUs;
OX;, Oy - MECTHOE Harnps>XKeHue;

T; TXY - HOPMabHble HAaNPsS>XeHWs, NapaniesbHble OCIM X - XU y - )
COOTBETCTBEHHO;

TX; TY - KacaTe/NlbHOE Hanps>XXeHune;

¢ -KacaTesibHble Hanps»XeHns, napanfiefbHble OCAM X - XU ) - Y COOTBETCTBEHHO;
ox(y) - KOIPPUNUMNEHT YCTONYNUBOCTU NPU LLEHTPASIbBHOM CXXaTuu;

@b - KO3(hPUUMEHT YCTONYMUBOCTU NPU CXKaTUN;

@e - KOa(ppnuneHT ycTon4meoCcTu npm nsrnbe;

pexy -Ko3aPPULUNEHT YCTONYMBOCTU NMPU CKaTum C n3rnbow;

W - KO3(hPULUMEHT YCTONYMBOCTM MPU CXKATUN C U3rnbom B ABYX MIIOCKOCTSX;
cekTopuanbHas KoopauHaTa.

[Tpnno>xxeHne b dunsnyeckme xapakTepucTukun
MaTepunanoB ON4 CTasibHbIX KOHCTPYKLUWN

ea 6 n n uy abl -®dusnyeckne XapakKTepuUCTUKM MaTepuasioB AN
CTasibHbIX KOHCTPYKLUMN

XapaKTepucTukmn

e abnunuyab.2 - Dusnyeckme XxapakTepUCTUKH NMPOBOLAOB U NPOBOJIOKHU



Mapka un Moaynb KoacpgamumeHT
HanmeHoBaHue HOMUHANBHOE ynperCTMﬂVIHEVIHOFO
MaTepuanos > > [PaclumpeHmns
cevyeHne, MM E, H/Mmm o ocC -1
AntOMVHMEBbIe NpoBoda no MOCT 839 g‘boAHn; 16 = 0,630-10° |0,23-10%
MenHble npoBoda Mo A . 1 A5 1 A4
FOCT 839 M; 4 + 800 1,300'10° |0,17°10
CtaneaniomumHeBble nposoga rno [MOCT
839 AC, ACK;
npu oTHOLWeEHUU naowanen anoMmuHna K [ACKI, ACKC
CTann, paBHOM:
6 + 6,25 10 n 6onee 0,82510° [0,192:10*%
0,65 95 1,460-10° |0,139-10%
4,29 - 4,39 120 1 6onee 0,890-10° |0,183:10%
7,71 - 8,04 150 u 6osee 0,770:10° |0,198:10%
1,46 185 v 6onee 1,140-10° |0,155-10
12,22 330 0,665°10° [0,212:10°%
18,2 + 18,5 400 1 500 0,665-10° |0,212:10%
bumeTannmnyeckas
CTanemMenHas NpoBOJIOKa NOo BCM 1
FOCT 3822 pnameTtpom, MM:
1,6 + 4 2,0+12,5 1,87010° |0,127-10%
6 28,2 1,90010° |0,124-10%
MpunMmeyaHMe - 3HaAYEeHNS MacCbl MPOBOAOB 1N MPOBOJIOKM CnefyeT NpuHUMaTb
no N'OCT 839 n OCT 3822.

[TpnnoxxeHne B MaTepuasbl oA CTalbHbIX
KOHCTPYKLUW N X pacYeTHbIe COMPOTUBIIEHUS

Fpynnbl CTaJibHbIX KOHCTPYKL WA

paboTatowme B 0cobo
4Yynucse MakCuMasibHO

Fpynna 1.CBapHble KOHCTPYKUUU* WAN WNX 3SNIEMEHTHI,
Taxenblx ycnoeuax (cornacHo [OCT 25546), B TOoM
CTECHAKLWMNX pa3BUTME MaacTUYecknx gecdopmaunin, WM noaBepraromecs
HernocpeaCTBEHHOMY  BO3AEWCTBUKD  AMHAMUYeCKUX**,  BUMOPAUMOHHBLIX  WUn
NOABUXXHbIX Harpy3ok 6anku KpaHoBbix nyTen; bankm pabovymx naowanok; 6anku
nyTem nNOABECHOr0 TPaHCMOpPTa; 3/1IeMEeHTbl KOHCTPYKUUN  OYHKEPHbIX WU
pPa3rpy304HbIX 3CTakafh, HenocpeacTBEHHO BOCMPUHUMAIOWMX HArpyskm oOT
NOABUXXHbIX COCTABOB; rNMaBHble Baskn 1 purenn pam nNpu AMHaMUYeCKON Harpy3ke;
MPONEeTHbIE CTPOEHNS TPAHCMOPTEPHbLIX rasepen; pacoHKN hepM; CTEHKN, OKPaANKK
OHWLL, KOJibL@ »>KECTKOCTW, MNJaBalowme KpbillK, MNOKPbITUA pPe3epByapoB w
rasrosbaepos; byHkepHble bankun; 06ono4kn napabonnyecknx ByYHKEpPOB; CTasibHblE
obonoyknm csoboOoHO CTOAWMX AbIMOBbLIX Tpy6; CBapHble cneunasibHbie Onopbl
bonbWwNX Nepexonos NNHUK sanekTponepenayn (BJ1) sbicoton bonee 60 M; 31eMeHTbI
OTTSXKEK MayT N OTTAXKEYHbIX Y3J10B.

Fpynna 2. CBapHble KOHCTPYKUUM nnbo wux 3/emMeHTbl, paboTalowme npu



CTaTMYECKOW HarpyskKe rnpu HaJn4ymm pacTarmBaloWmnMx Hanps>XKeHnn pepmbl; purenm
paM; 6anku NnepekpbITUA N MOKPLITUA; KOCOYPbI NeCTHUL,; 060/104KM CUJI0COB; OMNOpPbI
BJl, 3a wuckaw4YeHMeM CBapHbIX onop Oo0AbLINX MepexonoB; OMnopbl OLMHOBKWU
OTKPbITbIX  pacrnpenennTesibHbiX  YCTPOWUCTB  MOACTAHLMUN (OPY); onopsl
TPaHCMNOPTEPHbIX ranepen; NMPOXKEKTOPHble MayTbl; 3/1eMeHTbl KOMOUHMPOBAHHbLIX
Onop aHTeHHbIX coopyxeHunn (AC) n gpyrme pacTaHyTble, PpacTSAHYTO-n3rnbaemoie n
n3rnbaemble 3neMeHTbl], @ TakXe KOHCTPYKUUM U UX dNeMeHTbl rpynnel 1 npwu
OTCYTCTBMM CBApPHbIX coefunHeHun n Basku nofBecHbIX NyTen U3 ABYTaBpPOB MO
FOCT 19425 npu HanM4ymm CBapHbIX MOHTa>XHbIX COeANHEHUN.

Fpynna 3.CBapHble KOHCTPyKUUn nmbo ux 3neMeHTbl, paboTawwme npu
CTaTUYECKOW Harpys3ke, NPenMyLLeCcTBEHHO Ha CXKaTue [KOJIOHHbI; CTONKW; ONOPHbIE
MANTbI;  3/1IEMEHTbl  HacTuNa TMepekpbiTUN; KOHCTPYKUMK, noAnepxusatoLlime
TexHonormyeckoe obopynoBaHne;, BepTUKaJibHble CBA3WM MO  KOJIOHHaAM C
HanNpPs>XeHUAMKN B pacyeTHbIX cevYeHunsx cesasen cebie 0,4Ry; aHKepHble, HecyLme u
pUKCHpyowme KOHCTPYKUMUM (OMopbl, pUrenm »XecTKux rnonepevynH, uKcaTopsbl)
KOHTAKTHOW CeTu TpaHCnopTa; onopbl non obopynosaHne OPY, Kpome onop nog
BblK/IlOYaTENW; 3n1eMeHTbl cTBosI0B U 6aweH AC; KOIOHHbI 6€TOHOBO3HbLIX 3CTaKag;
NPOroHbl MOKPbLITUA U APYrMe CXaTble N CKaTo-u3rnbaemble 3N1eMeHThbl], a Takxe
KOHCTPYKLUWN U UX DN1EMEHTbI FPYMMbl 2 NPy OTCYTCTBUN CBAPHbIX COeANHEHWUN.

Fpynna 4. BcnomoraTesibHble KOHCTPYKUUW 34aHUA N COOPYXXEHUIN (CBSA3M, KpoMme
YKa3aHHbIX B rpynne 3; 3neMeHTbl (axBepKa; NeCcTHUUbl; Tpanbl; MAoOWaaKu;
orpakAeHus; MeTa/INIOKOHCTPYKUMN KabenbHbIX KaHasioB; BCroMoOraTesibHble
3/1IEMEHTbI COOPYXXEHUI U T.M.), @ TAKXXE€ KOHCTPYKLWN N UX d/IEMEHTbI rpynnbl 3 npu
OTCYTCTBUM CBAPHbIX COEANHEHUA.

MpnmeyvyaHNMsa

1 Mpwn Ha3HayvYeHUM CTann JNs KOHCTPYKUM 30aHUMA N COOpyXeHun knacca KC-3
(FTOCT 27751) HOMep rpynnbl KOHCTPYKUMW cneayeT yMeHbllaTb Ha egnHuuy (ons
rpynn 2 - 4).

2 [lpun TOoNwMHe npokaTa t>40 MM HOMep Trpynnbl KOHCTPYKUMWA cnepyeT
yMeHblWaTb Ha eguHuuy (ona rpynn 2 - 4); npu TonawuHe npokaTta t <6 MM -
yBenn4mBaTb Ha eguHunuy (ona rpynn 1 - 3).

*KOHCTPYKUNSA UK €€ 3N1eMeHT CHUTAeTCAa MMEKWMUM CBapHble COeANHEHUS, ecnu
OHN PacroJIoXKeHbl B MeCTaxX AENCTBUSA 3HAYUTEJIbHbIX pacyYeTHbIX pacTArnBatoLLmnX
Hanps>xeHun (0>0,3Ry; o> 0,3Rwfvnnn o> 0,3Rwz) nnbo B MecTax, raoe BO3MOXXHO
pa3pyLleHne CBapHOro coeguHeHus, Hanpumep, u3-3a 3HauYUTEeNIbHbIX OCTATOYHbIX
Hamps>KeHUn, YTO MOXEeT TMPMBECTU K HEeNpUrogHoCcTM K 3KChjJyaTauuu
KOHCTPYKLUN B LLESIOM.

e KOHCTPYKLUMM OTHOCATCA K MoAaBeprarvowmmca BO3LENCTBUIO OUHAMUYECKUX
Harpysok, ecJu OTHoweHue abCoNoTHOr0  3HAYeHUs  HOPMaJIbHOro
Hanps>KeHns, BbI3BAHHOM0O AWHaMWUYeCKOW HArpyskom, K CyMMapHOMY
pacTArnBaloLemMy Hanps>XeHUto OT BCEX HArpy3ok B TOM e cedyeHuun a>0,2 -
cM. hopmyny (170).

e abnunuyaB.l-HopMupyembie nokasaTesim yaapHoOU BA3KOCTU NpokKaTa

PacyéTtHasa



TabnwuuyaB.2 - TpeboBaHMA NO XUMUYECKOMY COCTaBY

HopMaTuBHble CONPOTUBAEHUS CcTany,  |COAEPXKaHME 31eMEeHTOoB ", C3, %

H/Mm2 % (He 6onee) (He 6onee)
C P S

Ryn 0,22 10,040 0,025 -

290=< Ryn 0,14 10,025 0,025 0,45

390 <Ryn 0,12 |0,017" |0,010™ |0.46

490= Ryn 0,13 [0,015 0,010 _ |0,47

Ryn =590 0,15 |0,015 0,004 0,51

* [lpefenbHble OTKJIOHEHUS MO XUMWUYECKOMY COCTaBy B rOTOBOM MpokaTe
NPUHUMAIOTCS MO AENCTBYOLEMY CTaHOAPTY.

S+ P <0,020%.

MpnmMmeyvyaHnsd

1 YrnepogHbi akBMBaneHT C3, %, criegyeT onpenenatb rno popmyse
_~.Mn Si Cr Ni Cu V+Nb Mo P

L e e e e

6 24 5 40 13 14 4 2

roe C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - MmaccoBble 001 3/1EMEHTOB, %.

2 [Ona cTtanen C HOpMATUBHbLIM conpoTuBsieHneMm 290 = Ryn2 noBbllIEHUE
conep»xaHusa yrnepoga no 0,17%.

3 Ona OByTaBpOB C MapasuiesibHbIMUA FPaHSAMU MOJIOK MPUHUMAIOT coOep)XaHune
yrnepona gnsa ctanenm C345-1 n C355-1 - o 0,18%; ctanm C390 - go 0,16%; cTanu

C440 - po 0,17%.

T ab6b nwumwuyu a B.3
pacTa>KeHum, coKaTum 7] usrnde

YHMBepcaJsibHOro, copToBoronpokara u Tpy6?l)

-HopMaTuBHbIe U pacyeTHbie COMNPOTUBJIEHUA MNpMU
JINCTOBOTO,

LLIMPOKONOJIOCHOIo

HopmaTunBHOe p o
TonwmnHa COI‘IpOTI/IBﬂeHI/Ie* acyeTHoe COI'IpOTVIBJ'IgHVIe

Crasnb|npokaTa, o[MpokaTa u TpyO, H/MM

MM npokaTta n Tpy6, H/MM
Ryn Run Ry Ru

c235 0T 20 no  4.0/535 360 230/225  |350/345
BKJ11OY.

C245 |01 2,0 no 20 BKJItOM. |245 370 240/ 235 360/ 350
Or 20 no 39555 380 250/245  |370 /360
BKJ1IOY.

C255 |» 4,0 » 10 » 245 380 240/ 235 370/ 360
Cs. 10 go 20 » 245 370 240/ 235 360/ 350
»20 0o 40 » 235 370 230/ 225 360/ 350

C345 |01 2,0 no 10 BkJtoM. [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 1440 |270/ 260 430/ 420

» 80 » 160 » 265 1430 |260/ 250 420/ 410
C345K OT1 4,0 po 10 BKAtOM. 345 1470 |340/ 330 460 / 450

OT 8,0 0o 16 BKJItOY. 355 1470 |350/ 340 460 / 450

» 16 » 40 » 345 (470 (340 /330 460 / 450
355 » 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 1470 |285/ 280 460 / 450
C355-1; OT 8,0 oo 16 BKtOM. 345 1470 |350/ 340 460/ 450
C355-K » 16 » 40 » 345 (470 (340 /330 460 / 450

» 40 » 50 » 335 {470 |330/ 320 460/ 450
C355T1 Ot 8,0 oo 16 BKOM. 355 {470 |350/ 340 460/ 450

» 16 » 40 » 345 (470 (340 /330 460 / 450
C390; C390-1 Ot 8,0 no 50 BktOM. 390 |520 |380/ 370 505 /495
C440 Ot 8,0 no 50 BktOM. 440 (540 (430/420 525 /515
C550 OT 8,0 oo 50 BktovY. 540 (640 |525/515 625/ 610
C590 Ot 8,0 no 50 BktOM. 590 685 |575/560 670/ 650
C690 Ot 8,0 no 50 BktOM. 690 |785 |-/650 -/ 745
* 3a HOpMaTMBHOE COMPOTUBJIEHNE MPUHATLI FAPaHTUPOBAHHbIE 3HAYeHUA npenena
TeKy4eCT W BPEMEHHOro COMNpPoOTUBJIEHUSA, TMpPUBOAMMbIE B HaLMWOHANIbHbIX
CTaHAapTax UM TeXHU4YeCKux ycnoBusax. B Tex cnyyasax, Korga 3TW 3Ha4YeHUs B
HaUMOHaJ/IbHbIX CTaHZapTax WIN TexXHUYeCKUX YCJI0BUAX MNpuBeneHbl TOJIbKO B
OOQHON cucTemMe eguHuL, - Krc/mMm?2, HOpPMaTWBHbIE COMPOTUBJIEHUSA, H/MMZ,CJ'IeJJ,yeT
BbIYNCNIATb YMHOXXEHNEM COOTBETCTBYOLWMX 3HA4YeHUN Ha 9,81 Cc oKkpyrieHnem oo 5
H/MM2,
**  3HayYeHMs pPaCHETHbLIX COMPOTUBJIEHUA TMOJIyYEeHbl OeNeHUEM HOPMaATUBHbIX
CONPOTUBAEHNN Ha KO3 PULUNEHTbI HAOEXXHOCTU NO MaTepuany, onpeaenéHHble B
COOTBETCTBUM C Tabnuueir 3, ¢ okpyrieHnem Ao 5 H/MM2. B yucamtene npveegeHsl
3HAYeHMs PACYETHbLIX CONPOTUBJIEHUA NPoOKaTa MO HOPMATMBHOW OOKYMEHTauuu, B
KOTOPOM MNCMOJIb3YyeTCHA CTaTUCTUYECKasa npoueaypa KOHTPOJs CBOMCTB NpokaTa (
ym = 1,025); B 3HaMeHaTeNne - pacy€THOe COMpPOTMUBIIEHME OCTaJIbHOro NpokaTa
npn ym = 1,050.

1) Tpybbl cTasnbHble BecwoBHbIE N BeclwOoBHbIE ropaYenedopMmUpoBaHHbLIE, @ TakXXe
3/1IeKTPOCBapHbIEe NMPAMOLWOBHbIE gnamMmeTpom 114 - 530 MM C TOJILLMHOWN CTEHKN OT
4,0 po 12,7mm; gnameTtpom 508 - 1422 MM C TOJILWMHON CTEHKM OT 8 fo 50MM u
anametpom 530-1420MM ynyyleHHOW CBapuMBaeMOCTU W XNAaLOCTOWKOCTU ANs
CTPOUTENbHbIX MeTaNIn4ecKmnx KOHCTPYKLWUIA cnepyert NPUHUMaTb no
COOTBETCTBYOLWNM OEACTBYOLWNM TEXHUYECKUM YCIOBUSM.

T a 6 n v uyu a B4 -HopMmaTuBHbIE M pacyeTHble COMPOTUBJIEHUA NpU
pacTa>XeHuM, cXaTtum M m3rnbe ¢acoHHOro npokatra B Buae AOBYTaBpOB C
napannesibHbIMU rPaHAMMU NOJNIOK



HopmaTuBHOe PacyeTHoe
TonwmHa NOJSIKn conpoTmussieHne conporTusIsieHne
Crans npocdunein, MM npokaTa, H/MM?2 npokaTa, H/MM?2
Ryn Run Ry Ru
<10 255 380 250 370
c2s5; [0 1O A0 2Ogs 370 240 360
(1:2555' 520 »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
=< 10 345 480 335 470
C345E Cs. 10 go 20 BkJItOM. 325 470 315 460
»20 »40» 305 460 300 450
»40»60 » 285 450 280 440
=< 10 345 490 335 480
CgB. 10 po 20 BKtOM. 325 470 315 460
€3456-1 520 »40 » 305 [460 300 [450
»40 »60 » 285 450 280 440
=< 20 355 470 345 460
CB.20 0o 40 BKJItOM. 345 470 335 460
»40 » 60» 335 470 325 460
€3556 560 » 80 » 325 460 315|450
»80» 100 » 315 460 305 450
> 100 295 460 290 450
=< 20 355 470 345 460
C355b-1 CB.20 oo 40 BKOM. 345 470 335 460
»40»60» 335 470 325 460
Cs. 30 oo 60 BkJtOM. 370 490 360 480
»60 »80 » 360 480 350 470
3906 >80»100 » 350 [480 [340 470
> 100 330 470 320 460
=< 20 440 600 430 585
Cg. 20 po 30 BKJtOM. 430 560 420 545
C440b »30 »80» 420 520 410 505
»80 » 100 » 400 520 390 505
> 100 380 500 370 490
MpumeyaHne - Uudpa 1 B nepBom cTonbLE 03HA4YaeT BapuaHT XUMUYECKOro
COCTaBa

T a6 nwuuy a B5 -HopMaTUBHbIe U pacCY€THble COMPOTUBJIEHUA TNpwU
pPacTAXXEeHUU,CO)XaTum m nsrnbe pacoHHoro npokarta



HopmaTuBHOE P otk
CTaanonLu'MHa conpoTuBnenme™ acquHozcongomsneHme
npokaTta“, MM npokaTa, H/mm2 |POKaTa, /MM
Ryn Run Ry Ru
Or 40 po 20
C245 |BrtoN. 245 370 240/ 235 360/ 350
»20 » 40 » 235 370 230/ 225 360/ 350
S;ﬂmq4'0 no  10hss 380 [2507/245 370/ 360
€255 1570 » 20» 245 370 |240/235 360 / 350
»20 » 40» 235 370 230/ 225 360/ 350
c345 OT 40 no 10345 480  [340/330  |470/460
BKJ1tOM.
»10» 20» 325 470 (320 /310 460 / 450
» 20» 40» 305 (460 (300/290 450 / 440
C345K OT 4,0 po 10 BKJIHOM. 345 (470 |340/ 330 460/ 450
C355 OT1 8,0 no 16 BK. 355 1470 |(350/ 340 460 / 450
»16» 40» 345 1470 |340/ 330 460 / 450
C355-1 OT1 8,0 oo 16 BKJItOM. 355 1470 |(350/ 340 460 / 450
»16» 40» 345 1470 |340/ 330 460 / 450
OT 8,0 no 10 BKtOM. 390 |520 |380/370 505/ 495
C390 »10» 20» 380 |500 (370/ 360 480 /475
»20 po 40» 370 1490 (360 /350 470

* 3a ToNWMHY (paCOHHOro NpokKaTa cneayeT NPUHNUMAaTb TOJIWNHY MOJIKW.

**  3a HOpMaTMBHOE COMPOTUBJEHME MNPUHATbHI rapaHTUPOBaHHbLIE 3Ha4YeHUs
npenesia TeKy4ecTu N BPEMEHHOr o CONMpPOTUBIIEHUSA, NPUBOAVMbIE B HALMOHAJIbHbIX
CTaHAapTax WM TeXHUYeCKUX ycnoBusax. B Tex cnyyasax, Korga 3T 3HAYeHUs B
HaUMOHaNbHbIX CTaHZapTax WIN TeXHUYeCKUX YC0BUAX MNpuBeLeHbl TOJNIbKO B

OOHON CUCTeMe efuHWL, - Krc/Mm2, HOpPMaTWBHbIE COMNPOTUBJIEHUSA, H/MM?2,
Bbl4NC/IEHbI YMHOXXEHNEeM COOTBETCTBYIOLWMX 3Ha4YeHUn Ha 9,81 c okpyrieHnem o
5 H/Mm?2,

¥k 3HAYEeHUA pPacYETHbIX COMPOTUBJIEHUN MOJIYyYEHbl OeNeHNeM HOPMaTUBHbIX
COMNPOTUBNEHUN HA KO3I(PPULNEHTbI HAOEXHOCTN NO MaTepuany, onpenesiéHHblie B

cooTBeTCTBUN C Tabnuuen 3, c okpyrneHmem o 5 H/MM2. B yucnutene rnpueeneHsbl
3Ha4YeHNS PaCYETHbIX COMPOTUBAEHNI NpoKaTa NoO HOPMATUBHOW OOKYMeHTauuu, B
KOTOPOW MNCNOJIb3yeTcsa rnpouenypa KOHTpoas cBoucTB rnpokaTta ( ym = 1,025), B
3HaMeHaTesle - pac4ETHOe CONPOTUBIIEHME OCTasIbHOro npokaTa npm ym = 1,050.

Tabnwuy a B.6-PacyéTHblie CONPOTUBJZIEHUA MpPoOKaTa CMATUIO TOPL.EBOW
NOBEpPXHOCTMH, MEeCTHOMY CMATUMIO B UWJIMHAPUMYECKMUMX LWWapHUpax,
AnaMeTpaJsibHOMY CXaTUIO KaTKOB



PacyeTHOe conpoTusieHune, H/mMm?2
CMATUIO AnameTpaibHOMY

BpeMmeHHoe TopLieBoOU SACHIZLY

Cg,—,pow,B_ nogepx- L"EJC_I;:%'\%%CKMX BlkaTkoB (Mpv cBOBGOAHOM

nenme, H/mm2 HOCTWN (npwu LapHVpax(Lanhax) KaCaHMN B KOHCTPYKLMAX
HaINYnK Ny C §
MNPUrOHKM) MNOTHOM KacaHuu Rip OrpaHNYEeHHONMNOABUXHO-
Rp CTblo) Rcd

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

470 459 / 448 229 /224 11/ 11

480 468 / 457 234 /228 12/12

490 478 | 467 239 /233 12/12

510 498 / 486 249 /243 12/12

540 527 /514 263 / 257 13/13

570 556 / 543 278 /271 14/ 14

590 576 /562 288 /281 14/ 14

MpunmeyvyaHwMe-B Tabnmue npmBeneHbl 3HAYEHNS PACYETHLIX CONPOTUBNEHUN,

Bbl4MCNIEHHbIE MO hOpMYysiaM

Paszpena 6 npu ym = 1,025 (B yncnmutene) nym = 1,050 (B 3HameHaTene).

TabnwnuyaB.7 -PacyéTHble CONPOTUBJIEHUA OTJINBOK U3 YIrN1epoaucTomn ctanum

Pac4yéTHble
COMNPOTUBNEHNS,
Hanpsa>keHHoe yenosHoe H/MM2, oTnnBOK
COCTOSAAHME 0603Ha- U3 yrnepoancTon
YyeHune
CTasn Mapok
15N|25J1|135J1|14571
PacTsa)xeHune, cxatne n nsrnb Ru 150(180|210|250
Caosur Rs 90 [110|130]150
CMATMe TopL.EeBON NOBEPXHOCTU (Npw Rp 23012701320 1370
HaIN4YUU MPUTOHKN)
CMATHe MeCTHOe B LNINHAPU-
4YeCcKuX WwapHunpax (Landax) npu Rip 110{130{160|180
MJOCKOM KaCaHUK
OnameTpanbHoe CXaTue KaTKoB npu cBOBOAHOM
KacaHum (B KOHCTPYKLUAX C orpaHudeHHon|Rcd 6 (7 |8 |10
NOABUXXHOCTbIO)

e abnunuyaB.8 - Pac4éTHble CONPOTUBJIEHUA OTJIMBOK U3 CEPOro 4yryHa



Hanpsa>xeHHoe

Pucynok B.1 - O606wWeHHaa pacyeTHaa aumarpamma paboTbl CTpOUTEsNbHbIX

cTaneu

Tabnwuua B9 -Xapaktepuctuku ctasnem pnsa oboOLLeHHOM pacyeTHOM

AuvarpaMmmbl paboTtbl (CM. pucyHok B.1)

[apameTp ¢ ram
AHATPAMMEL C245, C255 _{_' 3+§'_E'343H 390, C390-1 440 550, C590
C355 (C335-1

Eny 0.8 0.8 0.9 0.9 0.9
Fon 0.8 0.8 0,9 0.9 0,9
Egr 1.7 1.7 1.7 1,7 1.7
i 1 1 1 1 1
[ 14.0 16,0 17.0 17.0 18, 0
E, 141.6 83 67,1 49 6 26,2
&, 1,653 1.415 1,345 1.33 116
E_p 251 153 115 87.2 51,1
tF_F. 1.35 1,26 1,23 1,20 1,10

MpunoxxeHne I MaTepunanbl 418 coeaunHEHNN CTaslbHbIX
KOHCTPYKLNI

Tabnunyarl.l-MaTepuansl oNa CBapku, COOTBETCTBYIOLLUE CTaJIU



Mapka MaTepuana ans CBapku
CBapoO4HOW NMPOBOJIOKM O
aBTOMaTUYeCKON n
XapaKkTepucTukalMexaHN4eckom CBapKu |_|OpOLIJKOBOI7ITV|n
CTa/n B yrnekmncnom dnoca NP OBOIOKOV 3/1eKTpoaa
rase uau B ero
Mono datocom
cMecu
aproHom
AH-348-A 342,
CB-08A TS Ao
MNoK-
Ryn H/Mm?2 4
CB-08TA 26€ 246,
UF-02; UF- J46A
03™ MM-AH-3
CB-08M2C Co-10rA™  |AH-17-M |M-AH-8
AH-43
290H/MM2 Y 350
MM~ < AH-348- ,
Ryn2 Cs-10r2" i 350A
CB-10HMA A
MNoOK-
56C™
CB-0812C UF-02; UF-
Co.08xrcMa  |CB-1O0HMA 03" 360
Ryn = 590 AH-L7-M o AR-3
MNoK-
H/MM2 w4 |NM-AH-8
CB-10XIM2CMA |CB-08XH2I'MIKO [56C 270
UF-02; UF-
03"

*®noc AH-60 1 anekTpoabl Tuna 242, 246, 2350 cnepyet nNpuUMeHATb 014
KOHCTPYKLWI rpynn 2, 3 npu pacyé€THbIX TeMnepaTypax t MmuHyc 45 °C.
“He npuMeHsATb B coveTaHUn ¢ dpatocom AH-43.

*Ona  ¢noca AH-348-A TpebyeTcs [OOMOJIHUTENbHbLINKOHTPOIbMEXaHNYeCKMNX
CBOMCTB MeTajfia LiBa MPWCBapKe COeOMHEHWN 3/IEMEHTOB BCeX TOMWMUH MNpw

pacYéTHbIX TeMnepaTypax t -45°C u TOoNWMH cBbille 32 MM - MPU PACYETHbLIX
TeMmnepaTypax t MmuHyc 45 °C.

*4KepaMVI‘-IeCKVIVI dtoc MPK-56C no TeXHUYECKNM YCNIOBUAM [J19 aBTOMATUYECKON
CBApPKN CTbIKOBbIX COEOWHEHUN KOHCTPYKLUUN MPOJIETHbIX CTPOEHWUN CTasibHbIX
MOCTOB.

*SKepaMunuecknit haoC CBapOYHbIii arloMepupoBaHHbI Mapkn UF-02 1 Mapku UF-
03 No COOTBETCTBYOLWNM TEXHNYECKUM YCJIOBUSAM.

M p n m e 4y a H U e - [lpn COOTBETCTBYHWLEM TEXHUKO-DKOHOMNYECKOM
oboCHOBaHUM A1 CBApPKW KOHCTPYKLUMUANCMONb3YIOTCA CBapoO4YHble MaTepuassbl
(NMpoBONIOKWK, (h/OCHI, 3aLLMTHbIE ra3bl), HE YKa3aHHble B HacTosAuwen Tabnanue. lMpn
3TOM MexXaHW4YecKme CBOMCTBa MeTaJsisla LWBa, BbIMNOJHAEMOro C UX NPUMEHEHNEM,
DO/KHbI ObITb HEe HWXXe CBOMCTB, obecnevymBaeMbiX MNPUMEHEHWEM MaTepunasnos,
npuBeAeHHbIX B HacTodawen Tabanue.

T a6 nwnuy al.2 -HopMaTuBHbIE U pacyeTHble CONMPOTUBJIEHUA MeTanna
LUBOBCBApPHbIX COEAUHEHUN C YIJIOBbIMU LUBAMM



CBapo4Hble MaTepuanbl Rwun, |Rwf,
TWN 3NeKTpoda  |[Mapka NpPOBOJIOKM H/MM2  |H/MM?2
242, 242A CB-08, CB-08A 410 180
246, 246A Cs-08rlA, 450 200
250, 350A CB-08I'2C, CB-10TI'A, MM-AH-8, MM-AH-3 490 215
260 CB-08I2C", Ce-10HMA, Cg-10I2 590  |240
270 CB-10XI2CMA, CB-08XH2IMIO 685 280
285 - 835 340

* Tonbko 0N LIBOB C KaTeTOM Kf 8 MM B KOHCTPYKLMSIX M3 CTaln C Npenesom
TekyyecTu 440 H/MM2 1 Bonee.

Tabnwumual.3- TpeboBaHua K 6onTaM Npu pas/IMYHbLIX YCJOBUAX MUX
npUMeHeHus

Knacc npo4HocTn 6onTtoB M TpeboBaHUA K HMM MO AENCTBYHOLLUM
CTaHgapTaMm
PacyéTHasa B KOHCTPYKLUUSAX,
TeMnepaTypaHe pacCHNTbiIBaeMbIX Ha YCTaJIOCTb |paCC‘-IVITbIBaeMbIX Ha yCTaJIOCTb
t, °C npu paboTe 60NTOB Ha
pacTs>XKeHune cpes pacTs>KeHune cpes
nnn cpes P nnn cpes P
5.6 5.6 5.6 5.6
- 5.8 - -
>-45 8.8 8.8 8.8 8.8
10.9 10.9 10.9 10.9
- 12.9 - 12.9
5.6 5.6 5.6 5.6
8.8 8.8 g8* 8.8
-45 >t = -55
109 109 [0 o9
- 129 |- 12.9
5.6 5.6 - 5.6
8.8 8.8 8.8* |[8.8
109° 109 29?2 o9
- 129 |- 12.9
* C TpeboBaHMEM UCMbITAHNA Ha Pa3pbIiB Ha KOCOW Laiibe.

Tabnwnmuyal.4- Mapku ctanm cdyHAaMeHTHbIX OONTOB M yC/OBUA MX
npuMeHeHus



Mapku cTanm npun pacy4€THON

pacnpeneintTesibHbIX YCTpOIZCTB n

KOHCTpYyKLUU TeMmnepaType, t°C

=-45 |-45 >t = -55
KOHCTPYKLIMW,KpOMe onop Bo3ayLiHbIx  |CT3Nc2,/ICT3nc4, -
JIVHUI 3NeKTponepenayn, Ct3cn2 |CTt3cn4 -
pacnpenennTesibHblX YCTPOWUCTB U 20 - -
KOHTaKTHOW CeTun - 09rac-4 09ra2cCc-4
Ona U-obpa3Hbix 6ONTOB, a Takxe Ct3nc4,|- -
pyHOaMEHTHbIX bonTos onop - -
BO34YLUHbIX Ct3cn4
JIMHWI 3NeKTponepenayn, - 09rr2Cc-4 09I2C-6

ea 6 nwuwuarlmlb
pac4yéTHble

pactsaxxeHuio, H/Mm2

Knacc npoyHocTn 6ontos|RbunRbyn Rbs|Rbt
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 122011098 (427|-

T a 6 n n u al.6-
coeauHsAeMbIX bonTamu

coefMHEeHUH

cpesy

- HopMmaTuBHbIE COMPOTUBJIEHUA CTaJim oontoB m
conportTuBineHuns 0AHOOONTOBbIX

PacuyéTHble conportTuBJsieHna CMATUIO DJIeMeHTOB,

BpemeHHoe PacyeTHble conpoTusaeHns Rbp,H/MMZ, CMATUIO 371€MeHTOB,
conpoTmBneHmne coegunHsaemMbix bonTamMm Kjlacca TOYHOCTHU

cTanm

coeaunHseMbIX

3/1EMEHTOB A B

Run,H/Mm?2

360 560 475

370 580 485

OKoHYaHueHune 17absa. .6



BpemeHHoe PacyeTHble conpoTueneHns Rbp,H/MM2, CMATUIO
conpoTmeneHmne Ctann 3/1eMEHTOB, COeANHSAEMbIX

COEAVHAEMbIX 3NIEMEHTOB|6oNTaMn KNlacCa TOYHOCTU

Run,H/MM2 A B

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

MpuMeydaHMNe - 3HAaYeHNS PAaCYETHbIX CONMPOTUBNIEHNI, YKa3aHHble B Tabnunue,
Bbl4YMC/IeHbl MO popMysaM pasgena 4 c okpyrneHmem oo 5 H/MMm2,

Tabnwuuyarl.7- PacyéTHble CONPOTUBJIEHUA PACTAXKEHUI0O PYHAAMEHTHbIX
bonTtoB

HoMunHanbHbIN Pac4yeTHble conpoTmueneHua Rba, H/MM2, 6ONTOB U3 CTaNu
AnameTp 601TOB, MM |CT3nc4, Ct3nc2, CT3cn4, Ct3cn2 09r2C-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

MpuMmeyvyaHUsd
1 Ctanb goJs>KHa NocTaBsATLCA No 1-n rpynne.
2 3Ha4vyeHUs pacy€THbIX COMPOTUBJIEHUN, YKa3aHHble B Tabnuue, Bbl4MCEHbl MO

hopMysiaM NyHKTa 6.6 C OKpyriaeHmem go 5 H/mMm2.
3 Pac4yéTHble conpoTuBsieHna 6BONTOB U3 CTaNen APYrMxX MapoK cneayeT BblYUCIATb
rno popmynam pasgena 6.

ea 6 n nu u a I8 -HopMaTuBHbIE U pPaACYE€THbIEe COMNPOTUBJIEHUA
PacTAXXeHUIO BbICOKOMNMPO4YHbIX 60nTOB M3 ctanm 40X



HoMUHaNbHbBIN AnaMeTp pe3bbbl d, MM Rbun, H/Mm2  |Rbh, H/MM?2
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420

MpwumMedyaHWe - Pa3mepbl, 3aK/lO4eHHblIe B CKOOKW, MPUMEHSTb He
cnenyer.

Tabnunuyual.9-Nnowanou ceuyeHns 6onToB

d, MM 16 (18) |20 (22) |24 (27) |30 36 42 48
Ab,cMm?2 2,01 (2,54 |3,14 (3,80 [4,52 |5,72 (7,06 |10,17 (13,85 18,09
Abn,cm? 1,57 |1,92 (2,45 |3,03 (3,53 [4,59 |5,61 (8,16 11,20 (14,72

MpumMmedyaHU4

1 MNnowaan cevyeHnss 6oNToB AMaMeTpPOM CBbille 48 MM creayeT NPUHUMaTb MO
OEenCTBYOWMM CTaHOapTaM.

2 Pa3mepbl, 3aK/Il0O4EHHbIE B CKOBKM, crieayeT NMPUMEHATb TOJIbKO B KOHCTPYKLMNAX
onop BJ1 n OPY.

[MpnnoxeHue [ KoappuumneHTbl oS pacdeTa Ha
YCTOMYNBOCTb LLeHTPaJZIbHO MBHELEHTPEHHO C)XKaTbIX
3/1eMEeHTOB

Tabnnuyall — KoachpduumeHTbl yCTOMHUHUBOCTU NPU LLEHTPAJSIbHOM CKaTuUM

Yenosmas Koadubsumsents o Yenosran Hosdpamscsre @
rHOKOCTE AANME THIACEYCHIR rHbK0CcTE ANE THIACEYCHN
i a b c X a | b c
04 L0 1000 984 4.6 359 329
0.6 Qg OE6 956 48 330 308
0.8 981 La7 929 50 304 289
1.0 Q68 Q48 Sl 5.2 281 271
1,2 953 027 B72 54 261 255
1.4 Y38 G5 542 5.6 242 241
1.6 920 BE1 Bl 5.8 226
1.5 S B55 178 6.0 211
2.0 877 B26 744 6.2 198
2.2 B51 794 709 6.4 186
24 K21l 760 672 6.6 174
2.6 786 723 635 6.8 164
18 747 HE3 598 7.0 155
3.0 704 frd 3 562 1.2 147
32 L] B2 527 74 139
34 Glb 362 493 1.0 132
3.6 572 324 460 7.8 125
38 526 487 430 B0 119
4.0 475 453 402 B.5 105
4.2 43] 422 375 9.0 094
44 3493 9z 351 9.5 84
10,0 076
Mpumesanwe — 3aauenns koadupruneHToR @ B Tabdnme yeemmess 8 100 paz.

e abnunuyal.2-KoadbhdpuumneHtbl BANAHUA (POPMbI CEYEHUA



Tun - - . Af 3uaueHHs pupH
CEUEH CxeMa ceueHH H IKCHEHTPHCHTET _— ra ry
- cede CUEHTPHC A, 0<A<5 A=s
0,1l =m=5 5 <m= 20 0.1 =m=5 | S<ms 20
1 __2'] _‘_-'I _\T/E] - 1.0 1,0 1.0
2 W, ® - 0,85 0,85 085
4
& =025
3 : - 0,75+0,022 0,75+ 0,024 0,85
4 i m;[ £ mpos ~ | (L35-0,05m)—0,01(5— m)A Ll Ll
3 A% qat M 4, 025 | (145—0,05m) —0,01(5—m)A 12 12
- L] |
P ;%:-_ _I* E“« Nosa, 05 | (1,75 —01m) —0,02(5— m)d 1,25 1,25
=
PRLEE 210 | (1L.90—01m)—0,02(6—m)A | 14—0023 13
& —
A;&- 1 4 a, /B 7
. % J1=03(5-m)—=
< | | |_h' _ i'csn_lﬁ r;_[ ﬁ]
A |
7 5 ? T _
}:l = - qs[l—U._Eﬂ] r;s[l—().gﬂ] m[l-u.sﬂ]
= I::I h h i
H o
E‘éﬂ.]ﬁ

OKOHYaHuneHune Tabsubl [1.2

Tun Cxema ceueHHa H WKCIEHTPHCHTET ‘4.1’ IHAYCHHA NOPH
s 1 0<A<5 1>s
" 0.1 <m=5 5 << 20 01zmes | S<m=20
8 ? ? 025 | (0,75+0,05m) + 0,01(5—n)A 1.0 Lo
A
dyode L
< —
0saT | ar | 0,3 (0,5+0,1mm) +0,02(5 —m)A 1.0 Lo
zl (0,25+0,15m) +0,03(5—m)A 1.0 Lo
9 05 | (1,25-0,05m)—0,01(5—m)A 1.0 Lo
21 (L5—0.1m) —0,02(5 —m)A L0 Lo
10 0,5 14 14 14 1.4
1,0 1_6_0_0]{5_}"}z 1.6 1.354+0,05m 16
2 2,0 ]_3_0_02{5_}"}1 1.8 1,3+H0,1m 18
11 0.5 1.45+0,04m 1.65 1.45+0 0d4m 1,65
4, 1 054, ? N
_IA:’,—r _T _W_ _T 1.0 1.8+0,12m 24 1.8+0,12m 24
vy =
034, | 0.547 | | 1.5 2,0+0,25m +0,14 - - -
20 3,0+0,25m+0,12 - - -
npi[hlt“!allllﬂ
|,|:L'Jﬂ THIIOE CEYCHHR 5 _? MpH NoacqeTe IHAMCHHE .-!,u’_-ln MIonAAsLE BEPTHEATEHEIX JICMCHTOE NONOK HE CHCAVET VIHTEIBATE.
2 Mna tanos cescHuil 6 —7 IHEHCHEA s CISAYET NPHHHMATE PABHEIME IHAMCHHAM 1] U4 THIE 5 OpH Tex we sHadeHnax Add,.

Tabnwumuya 3 -KodabduumeHTbl YCTONYHUBOCTU (@€ NPU BHELEHTPEHHOM
COXaTMUCIMJIOLLHOCTEHYAaTbIX CTep>XHehd B MJIOCKOCTU [AEeUCTBUA MOMEHTa,
coBrnapalowen € NIOCKOCTbIO CUMMETpPUM



YcnosHas |3HayYeHue ge npu NpuUBEOEeHHOM OTHOCUTENIbHOM 3KCLUEHTpUucmUTeTe
rmbkoctb |mer

i 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

lTlpogosixxeHne Tabmuybl .3

YcnoBHag|3Ha4YeHne @ e npu NnpuBegeHHOM OTHOCUTENIbHOM 3KCLUeHTpucuTeTe mef
[MbKoCTb(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

OkoHYaHune Tabaubl [1.3



YcnoBHag|3Ha4YeHne @ e npu npuBegeHHOM OTHOCUTENIbHOM 3KCUeHTpucuteTe mef
MMbKoCTb(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
5,0 111 103 095 088 079 072 062 053
5,5 104 095 089 084 075 069 060 051
MpnmMmeyvyaHunsd

13HavyeHunsa KoahpurumneHToB @ e B Tabnuue ysennyeHsl B 1000 pas.
23Ha4veHunsa Qe cnenyeT NpMHUMaTb He 6onee 3HavYeHun .

Tabnwnmuadd - KodxpohbuumeHTsl YCTOWYUBOCTU @€ NPU BHELEHTPEHHOM
C>)KaTUM CKBO3HbIXCTEP>XHEW B NJIOCKOCTU AEUCTBUA MOMEHTa, CoBnapaloLuen
C NNIOCKOCTbIOCUMMETPUM

VCI0BHAS npuBeaeHHas|S H @4 eH e ge npu OTHOCUTESILHOM
= dKCUeHTpucntTeTte m
rMBKOCTL #« 0.1 10,25 10,5 [0,75 11,0 [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
15 830 [727 |600 |517 |454 |407 |367 336 |311
2.0 774 [673 |556 |479 |423 |381 |346 [318 [293
25 708 608 |507 |439 [391 [354 |322 [297 [274
3.0 637 [545 |455 [399 |356 [324 |296 [275 [255
35 562 [480 |402 |355 |320 [294 |270 [251 [235
4,0 484 1422 [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

lTpogosxeHne Tabavubl .4



VC/1I0BHES npl/lBe,u,eHHaﬂ3 Ha4dyeHMWNegpe npw OTHOCUTESIbHOM
FUBKOCTD IKCUeHTpucntTeTe m

25 (3,0 |35 40 |45 |50 |55 |6,0 |65
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

OKoHYaHune Tabnybll. 4

VC/IOBHAS anBe,u,eHHaﬂ3 Ha4vYeHMNeope npwu OTHOCUTEJIbHOM
CBKOCTL dKCUEeHTpucnTeTe m

7,0 8,0 1[9,0 (10 12 14 17 20
0,5 125 |111 (100 |091 |077 |067 |058 (048
1,0 121 |109 1|098 |090 |077 |066 |055 |046
1,5 119 |108 |[096 |088 |077 |065 |053 (045
2,0 117 |106 |095 |086 |076 |064 |052 (045
2,5 113 |103 |093 |083 |074 |062 |051 (044
3,0 110 |100 |[091 |081 |071 |061 |051 (043
3,5 106 |096 1|088 |078 |[069 |059 |050 (042
4,0 100 |093 1|084 |076 |[067 |057 049 (041
4,5 096 (089 |079 [073 |[065 |[055 |048 |040
MpnmMmeyvyaHnsd
1 3Ha4veHunsa koapurnumneHToB ge B Tabnuue ysenmyeHol B 1000 pas.
2 3Ha4YeHnsa ge cneayeT NpuUHNMaTb He bonee 3HaYeHUn Q.

Tabnwunuya .5 -NMpuBepeHHbIe OTHOCUTEJIbHbIE 3KCUEeHTpucuteTbl mef pnsa
BHEL,EHTPEHHO C)XKaTbIX CTEP>XHEN C LUAPHUPHO ONEPTbLIMU KOHL,AMU




3HAYEHHE Mo IPH g1, PABHOM

Smop a
MOMEHTOR 0,1 0.5 1.0 1.5 2.0 3.0 4.0 3.0 7.0 10,0 20,0
1 0,10 030 | 068 1,12 1,60 2.62 3,33 435 6,50 9.40 19 40
&--10 000 | 0,17 | 0,39 | 068 1.03 1LED | 275 | 3,72 | 365 | Ba6d 18,50

000 | 010 | 022 [ 036 | 0,55 LIT | 195 | 277 | 460 [ 740 | 17,20
000 | 010 ( 010 [ 018 | 030 | 057 | 1,03 ILTE | 335 [ 550 | 1540
000 | 010 | 00 | 000 ) 005 ) 023 | 048 | 095 | 218 | 440 | 1340
000 | 010 | 000 | 010 ) 000 ) 015 | 008 | 040 [ 1,25 | 3,00 | 1140
000 | 010 | 000 {010 | 000 | 010 | O | 000 | 050 | 1,70 9,50
000 | 031 [ 06es [ 1,12 | Le0 | 262 | 355 | 435 | 650 | 940 | 1940
000 | 022 (046 [ 073 | 1,05 LEE | 275 | 3,72 | 565 [ 860 | 1850
000 | 017 [ 038 [ 058 | 080 | 1,33 | 20 | 2,77 | 460 | 740 | 1720
010 | 014 [ 032 [ 049 | 066 | 105 | 1,52 | 2,22 | 350 | 590 | 1540
000 | 010 [ 026 [ 041 | 057 | 095 | 1,38 | LB0 [ 2,95 | 4,70 | 1340
010 | 016 [ 028 [ 040 | 052 | 095 | 1,23 L0 | 250 [ 400 | 11,50
0010 | 022 (032 [ 042 | 055 | 095 | 1,10 | L35 | 2,20 | 3,50 | 10,80
000 | 032 (070 [ 1,12 | Led | 262 | 255 | 4535 | 650 | 940 | 1940

M I
M,

L O = LT T ™ T |

=
=
e (N = I T - PE I

2 000 | 028 ( 060 [ 0590 | 128 196 | 2,75 | 3,72 | 565 | 8B40 18,50

8=0 3 000 | 027 [ 055 | 084 | 115 1.75 | 243 | 317 | 480 | 7.40 17,20

M, ri"'—""'--.__. M, | 4 000 | 026 | 0532 | 078 110 Lod [ 220 | 283 | 400 | 630 15,40
5 0010 | 025 [ 052 [ 0,78 1,10 1,55 | 2,000 | 2,78 | 3,85 | 590 14,50

i 000 | 028 [ 032 [ 0,78 110 1,35 | 2,000 | 2,70 | 3,80 | 5,600 13,80

7 000 | 032 | 0,32 | 0,78 110 1.55 Lad | 260 | 3,75 | 5350 13,00

1 000 | 040 | 080 | 1,23 Lek [ 262 | 3,55 [ 455 | 630 [ 9.10 19,40

2 000 | 040 [ 078 [ 1,20 | Le0 | 230 | 3,15 | 4,10 | 585 | K60 18,50

g=05 3 000 | o040 | 077 | 117 L5 | 230 | 3,010 [ 380 | 355 [ K13 18,00

M, M;| 4 000 | 040 [ 075 [ 1,13 155 | 230 | 305 | 380 | 530 | 7,60 17,50
5 000 | 040 [ 075 [ 1,10 | 1,55 | 230 | 3,8 | 380 | 530 | 7.60 17,00

i 000 | 040 [ 075 | 1,10 | LS50 | 230 | 304 | 3,80 [ 530 | 7.60 16,50

7 000 | 040 [ 075 | 1,10 | 140 | 230 | 3 | 3,80 [ 530 | 7,60 16,00

Cioshayentd, npunamse g mai e .5
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KoadpdbuumneHT cmaxpna pacyeta Ha YCTOMYUMBOCTDb
C)XKaTbIX CTEP>XHEWU OTKPbITOro ce4yeHus

1. KoaghpnumeHT cmax onsa ce4eHuin tTmnosl, 2, 3, NnpuBeAeHHbIX Ha PUCYHKaxX B
Tabnuue O.6,cnepnyeT BblYUCAATL MO hopmMmyne

a4

=
]+rﬁB+J{1—&iF +%(rx —L‘J

d=4p!
B=1+28/ple, I h}
w=80+01561,4 /| 4h* |

(0.1) roe (0.2)



a= ax/h - OTHOLIEHNE PACCTOSHUS ax MexAy LEHTPOM TSXKeCTU U LEeHTPoOM n3rnba
ceyeHus K BblICOTe cevyeHuns A;

ex = Mx/N-3KCUEHTPUCUTET MPUNOXKEHNS CKMMAKOLWEN CUJIbl OTHOCUTEJIBHO OCU X -
X, MPUHMMAEMbI CO CBOMM 3HaKOM (B Tabnuue [1.6 npuBeneH CO 3HAKOM «MJIKOC»);

A -nnowanb ceyeHUs.
o= (Ix+1ly) | (AR9) + a 3

w= /w/(/yhz)— 30ecCb /- CeKTOpUabHbI MOMEHT NHEPLUN CEYEeHNS;

It = (kI3)ZbitP - MOMEHT UHepLUN ce4eHns npu CBOBOAHOM KpyHeHuN,

bivn ti-wWMprUHaAa W TONLWWMHA INCTOB COOTBETCTBEHHO, ObBpa3ylWmnx ceyeHme,
BKJIIOYAA CTEHKY; k= 1,29- ona ABYTaBPOBOro Ce4eHUSA C ABYMSA OCAMU CUMMETPUUN;
k= 1,25- pna pByTaBpPOBOro Ce4YeHUs C OOAHOW OCbl cUMMeTpun; k=1,20 - ans
TaBpPOBOro cevyeHus, k= 1,12- ona weennepHoro (M-obpasHoro) cevyeHuns.

2  KoahpduumeHT cmax npun pacyéTe Ha YCTOMYUBOCTb CTep>XHs [1-obpa3Horo
ceyeHUs Ha ueHTpasbHoe coxaTue (Tnn 4 npu obo3HavYeHUNAX, NMPUHATLIX B Tabauue
0.6,n /y>/x) cnepyeT Bbl4MCcAATb No popmyne (O.1) npnex=0un =0 (Torga B=1),
YYUTbIBASA NPU 3TOM, 4YTO

A= h tR2 + n);

lw=tFA?b? (3 +2n) /[12 (6 + N)] = A ?b? (3 +2 1) /[12 (6 + nN)(2 + N)];
ly=htfb2(6+n)/12=Ab°(6+n)/[12 (2 + n)l;

Ix=trh% (1 +2n)/[3 (2 +n)] =A~A? (1 +2n) / [3 (2 +n)].

3 KoapdpunumeHT cmax npu pacye€Te Ha YCTOMYUBOCTb CTEPXKHSA LWBENNIEPHOro

cevyeHuna (tun 5 npun obo3HavyeHnAX, NPUHATBIX B Tabnvue 0.6, n Ix>1y ), chepyet
BblH4NCNATL Mo opmyne (4.3)

-
[ -_—

1+d+ J[]—ﬁ]I +E[‘;—;]_
g (0.3)

roe 6 =4p/u;

p=8w + 0,156/t AX°AAL?) + a ?;

a= ay/b -OTHOWEHNE PaCCTOSHUA @y MeXAy LLEeHTPOM TSXKeCcTu U LEeHTPOM u3runba
CeYeHUn K WnpuHe cevyeHuns b - cM. Tabnuuy 1.6;

ay=4n1b(3nl+1)/[(2n1+ 1) (6bnl +1)];
p= (Ix+1ly) | (Ab) + aZ;

It = 0,37 ZbitP ; bin ti- COOTBETCTBEHHO LUMPMHA U TOLLMHA ANCTOB, 06Pa3YIOLLNX
ceyeHue;



w= Iw / (Ixb%) - cm. Tabnnuy [.6.

Mpwn 3TOM:

A = htw(2n1+ 1);

lw= nltwh’®b? (3n1+2)/[12 (6n1 +1)];

ly = 2n1tw hb?b? ( n12 + 2,501+ 1) / (2nI+ 1)%

Ix= twh? (6n1 +1)/12.

dopMy bl 4NA oNpeneneHns w, o 1 B nnnm nx 3HaveHns npmeeneHsl B Tabnuvue [.6.

Tabnwnuyalb6 - KoacpchuuueHTsl, w, a N B

Ceuenne

THI CXemMa i i i
1
0,25 0 0
2
Il Ih =1.h 1o qoparyne (H.12)
% St S npunosenig A
I, I.h




3 e
0 hl T'o we
h
¥
4 _l’*
= = 3+2y 43+m) 0
SN sl | (64w (2+m)N6+1)
| =
y
b
5 J
i,
. . n,(3n,+2) 4n,(3n, +1) 0
X =
: (6, +1)° (2m, + 16, +1)
b |
3
O¥ipamaueniun, npunHRmse 8 maime 1.6
Jin - MoMenTE HHEPUHH GOTELIETD B MEHEIIENO MORCOE COOTECTCTRCHHD OTHOCHTETEHD OCH CHMMETPHH
CEMCHHA V-Y.
g=hbtelbhty, m=bg/hte, 2 te— MOTULNG CTRENKIS I — MOTHUNG RORK.

4. PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTbIX 3JIEMEHTOB [BYTaBPOBOIro
ceyeHUs C oByMSA OCAMU CUMMETPUN, HEMPEPLIBHO NOAKPENJIEHHbIX BAOJIb OOHON N3
nonok (pucyHok [M.1), cnepgyeT BbINOAHATbL MO ¢dopmyne (111), B KoTOpomn
KOIpPUUMNEHT ¢ = cmax cnenyeT BblYUCAATb Mo popMyie

L+1, /1, +al987
1+4[fr'§ +e'_f}.n"!';: t+e, H':J-

Pucyrnok [].1 — CxeMa ce4yeHMs dJ5IeMeHTa, NOAKPENnJIEHHOro BAOoJib NOJIKU
KoathpurumeHT a cnenyet onpenensaTb no dopmyne (XK.4) npunoxxenHmns X,

Mpwn onpepeneHnn a 3HavyeHue /ef cnenyeT NPUHUMATb PaBHbIM PACCTOAHUIO MeXay
CeYeHUsAMN 3N1IeEMEHTa, 3aKpernJieHHbIMU OT MOBOPOTAa OTHOCUTESIbHO MNPOAOJSIbHOM
oCU (pacCcTosHNEe MexXxAay Y3/1aMn KpeneHns CBs3en, pacnopok 1 T.M.).

dKcueHTpucuTeT ex = Mx/ B opmyne ([.4) cyMTaeTCs MNONOXKUTESIbHbIM, €C/n
TOYKa TMPUIOXKEHUA CUIbl CMelleHa B CTOpoHYy cBobogHOW NOJKK; AN



LeHTpasibHOCKATbIX 3/1eMeHTOoB ex = 0.

Mpn onpepeneHUn ex 3a pacyeTHbI MOMEHT Mx cnegyeT NpUHUMaTb HambosbLwnin
MOMEHT B nNpegesiax pac4eTHOW OJINHbI /ef anemMeHTa.

[MpnnoxeHune E KoappunumeHTbl o4 pacyeTa
3/1IEMEeHTOB KOHCTPYKLMIN C YY4ETOM Pa3BUTUS
nJaacTuyeckmnx gedopmaymn

e abnunuyak.l-KoadpdpuumeHrtol cx,cy,n

Hanboneuixe
Tun Cxema cevenHa A IHAYEHHA KOMPPHIHEHTOR
CEYCHHA _f Cx Cy T J'Lpl:l
A, M,=0"
0.25 1,19
OV
-0 0,5 1,12
e | —x 1,47 1.5
X = XX | - 1,0 1,07
1 A7
| '\_,4 | 20 1.04
Jr _f- l}l
0,5 1,40
B4
—_— A
5 — 4+ —x 1.0 128 1,47 2,0
A7
| L'lhﬂj‘df 20 1,18
0,25 1,19 1,07
¥y 4
s B 0,5 1,12 112
3 | 1.5
ol |_ — X 1.0 1,07 1,19
0.54 = |
" | 2.0 1,04 1,26
¥ A,r
0.5 1.40 1,12
y
[ > Af
. v 1,0 1,28 1,20 20
1 | ’
2.0 1,18 1,31
02547 |y 0,54
a) ¥ a)y ¥
5 T_% —x e ' o - 1,47 1,47 ::} :u




| ‘ *‘r T‘F ‘ ‘ ‘ B ‘
OKOHYaHue Tabsnybl E. 1
0.25 1.04
0.5 1.07
6 1.47 3,0
1.0 1,12
URA
2.0 1,19
¥y
“@* 1.26 1.26 1.5
7
y 6}
8 ‘ A, 'J; 1,60 1,47 a) 3,0
_ﬁ;— 6) 1.0
= _II-_
05 1,07
9 I l I &) 1.0
2.0 1,19

ROMEHTH ) HAIPYIEH K HOPAMATHEHOMY.

" [Tpm M= 0 coeayer npramsars 8= 1,5, 33 BCEmONSEHIEM ceuenna THRa 5 a), Ans koToporo r= 2, u Tana 5,6),
MR KOTOpOrD R= 3,
Mpumceyanns
I}Cu';dlqjllullmr:u ANE MpOMERYTONHEX THAHEHHA 444 Cne 1y eTONpeEnaTh: THHETHOH HETEIOTRIHE.
2 Jnmacnne ko3 HIHEHTOR O, OCISTVET NPHHAMATE HE Donee 1, 15, roe i - koadmopent HanexrocTH NO
HAMPYIKE, ONPEIEIResEi KAK OTHOWSHRE PACHETHOND THANCHNE SKENBATCHTHON (N0 3HAMCHIE HarHbaomero

TabonwunuaE2 -Kodxpdpuumentol al, a2, a3 pna pacyetra Ha u3rub
MPAMOYroJibHbIX MJIUT, ONEepPTbIX NO YeTbIpeM U TPEeM CTOPOHaM

MnnTbl Mpw b/a
10 (1,1 |,2 |13 (14 15 |16 (1,7 (1,8 |1,9 [2,0 [>2
OnepTble |a1(0,048|0,055|0,063|0,069(0,075|0,081|0,086(0,091|0,094|0,098(0,100(0,125
no
4yeTblpeMm |a2(0,048|0,049|0,050(0,050|0,050|0,050(0,049|0,048|0,048|0,047(0,046|0,037
CTOpPOHaMm
Mpwn al/dl1
S:OeppoTH"éeM a30,5 0,6 0,7 0,8 |09 |10 [1.2 |14 |20 |>2
0,060|0,074/0,088(0,097/|0,107{0,112(0,120|0,126|0,132(0,133
Obo3HayYyeHus, rMpuHATbLIE B Tabvue E.2:
b - ANNHHasA CTOPOHA; a- KOPOoTKas CTOPOHa; d; - AJIMHa cBOOGOAHON CTOPOHLI; az -
ONIMHA CTOPOHbI, NepPNeHaNKYNSapHON K cBo6oaHON.

MpunoxeHne XX KosdppuuneHT yCTONHNBOCTU MNP

n3rnbe

b

K.1 KoahppuumeHT @b ana pacyéTa Ha YCTOMNYMBOCTbU3rMbaemMbiX 3/1EMEHTOB

NIBYTaBpOBOro,

TaBpoOBOro wn wBesuJiepHOro cevyeHund cienyeT orpenendaTtb B




3aBUCMMOCTM OT pPacCCTaHOBKW CBA3EN, pacKpenasowWwmnx oxaTblh Mosc, BuAa
Harpyskm m MecTa ee npuaoxxeHud. lMpun 3TOM npegnosiaraeTcs, 4TO Harpyska
NencTByeT B MJIOCKOCTU Haubonbluen XKecTkocTun (/x>Iy), a OnopHble cevyeHus
3aKpenseHbl 0T BOKOBbIX CMELLEHNI N MOBOPOTA.

K.2 Ona 6ankm M KOHCONM OBYTaBPOBOro CeYEeHUSs C OBYMS OCAMU CUMMETPUU
Ko3(hpnumeHT @b cnepgyeT NPUHUMATb PABHbIM:

npn ¢l < 0,85

pb = ¢l; OK.1)

npmn ¢l > 0,85

b= 0,68 + 0,21 ¢l=<1, (>K.2)

roe 3HadeHue @1 cnepyeT BbIYNCIATL MO hopMyie

o wi[i]zi,
I\l ) R, OK.3)

e Y- Ko3PPUUNEHT, BbIYUCAAEMbIN COornacHo TpebosaHnsam XK.3;

h - NnonHasa BbICOTa CevYeHus MPOKaTHOINro AByTaBpa WJIN pacCTodHUNE Mexny oCAMN
MosicoB (MaKeToB NOSACHbLIX JINCTOB) COCTAaBHOIO OBYTaBpa,

lef - pac4éTHasa onnHa 6anku nam KOHCOKU, onpenensemMas cornacHo 8.4.2.

K.3 3HadeHnme ko3pdhuumeHTa Y B dopmyne (XK.3) crnenyeT BbIMUCNATL MO
dopmynam Tabnuuy XK.1 1 X.2 B 3aBUCUMOCTM OT YUCAA 3aKpPEernsieHUn CxKaToro
rnosica, BMAa Harpyskum U MecTa eé€ MNpuioXKeHus, a Takxe oT KoadduumneHTa q,
paBHOro:

a) ANs NPoKaTHbIX ABYTaBpOB

EI - 2
a:1,54!—‘[ ‘-"J )
LT 0k.4)

roe Il MOMeHT wuHepumnm npu  cBoOOOHOM  KpyyYeHuwu, onpenensembin
cornacHonpunoxeHuw;

h - NnonHasa BbICOTa CeYeHuns;

6) OoNA COCTaBHbIX ABYTAaBPOB M3 JIMCTOB CO CBapPHbIMU WU QPUKLNUOHHbLIMU
NOSICHBIMU COEAMHEHUSIMU

AT .
=28 [;’;’ 1 [1+:r3}
s 1) K.5)

Foe ons cBapHbIX ABYTaBPOB U3 TpeX JINCTOB:

tfn bf - ToNwWMHa N WMpUHa nosica banku;

h - paccTosiHMe MeXxay OCsIMU NOSCOB;



a= 0,5h

t- TONWWHA CTeHKU (&t = tw);

ANs COCTaBHbIX ABYTaBpPOB C PPUKLNOHHBIMU NOACHBIMU COEANHEHUAMMN:
tf - cyMMapHas ToJIWMHA JINCTOB Nosca N NMOJIKKU NOACHOI 0 YroJika;

bf - WmpnHa NNCTOB NOXCA;

h- paccTossHnE Mexxay OCAMM NaKeTOB MOACHbLIX JINCTOB,;

o- LWpPpWMHa BepTVIKaJ'IbHOI7I MOJIKN NMOACHOro yroJika 3a BblHETOM TOJILLUUHBLI €ro
MOJIKN,

t- cyMMapHasda ToJILMHa CTEHKW N BEPTUKaANIbHbIX MOJIOK MOACHbLIX YIrOJIKOB.

EcnunHaydyacTke 6ankun /les nwpa Mx n o CBOEMY 04epTaHUIO OT/IMYaeTCs OT
npuBenéHHbix B Tabnnue >K.1, TO [OnNyckaeTCs 3HadeHuMe Y onpenendtb Mo
dopmynam ana Hambonee 6AM3KOM MO oYepTaHUIO 3MOpPbl Mx, B KOTOPYIO MOXET
ObITb BNMCaHa haKTnyeckas antopa.

Bcnyyasax, korgaykoHconu 6anku coOxaTblh MosfC 3akpennéH oT 60KoBOro
nepemMeLleHns B KOHLIE UK MO ee AJINHE, 3HaYeHMe Y NPUHNMAETCS PaBHbIM:

MnpWM COoCpenoTOYEHHOW Harpyske, NPUIOXKEHHOW K pPacTAHYTOMY MOACY Ha KOHUe
KoHconun, y= 1,75 yl, roe 3HayeHne Yl cnepyet NPpUHUMATb COrJlacHO NMpUMeYyaHuto
K Tabnuue X.1;

B OCTaJlbHbIX CJly4aaX - KaK A1 KOHCOJIN be3 BaerI'IJ'IeHVIVI.

XK.4 [Ona pa3pe3Hon Oankum AOBYTaBPOBOro CEeYEHUA C OAHOM OCbO CUMMETPUU
(pucyHok X.1) koadhduumeHT @b crnepyeT onpenensate no Tabnuuye XK.3, rae
3HavYeHuns @1, e2un ¢n cnepyeT BbIYUCAATb N0 PopMyaMm:

ﬁ_uf.. 2hh, E
1= Y= — e —
!: I!In, R_I. (>+<l6)
I, 2hh, E
@ =Yasm
<l B 0k7)
I,
n=
I, +1, (K.8)

B popmynax (XK.6) - (XK.8) obo3HauveHo:

Yo~ KOIDPDULNEHT, BbIYNCASEMBIA MO hopMy e

h - paccTosiHMe MeXxay OCsIMU NOSICOB;

hl n h2 - paccTosiHue OT LeHTpa TSKeCTU ceyeHus Ao ocu 6osiee pasBUTOro u
MeHee pa3BUTOro NOSICOBCOOTBETCTBEHHO;



lef- pacyéTHaa gnvHa 6anku, onpegensemMas cornacHo 8.4.2;

/1 n 2- MOMeHTbl UHepUun cevyeHns bonee pa3BUTOro U MeHee Pa3BMTOrO MOSICOB
OTHOCMTENIbHO OCY CUMMETPUN cevyeHns bankm COOTBETCTBEHHO.

Tabnwuuya Xl -KoacbdbuumeHt HYncno

Yueno Bun marpyakn B Dmopa M, lloac, Koadpuument wnpu anavennsx o
JaKpenIeHHii npojeTe HA YUACTKE oy K KOTOPOMY
CHATOD NOACA npunokena | 0,1 <g< 40 40 < 400
B IIPOIIETE HArPY3IKa,
Bes saxpennenmii CocpenoroueHdas
Camarsiil 1,75+ 0,09 33+0053a- 4.5 10
]ﬂ, =/ PacTaHyThIH 3,05+ 0,09 6.6+ 0,053 - 4,510
PapHoMepHO
pacnpeieneHHas Caarii 160+ 0,080 | 3,15+ 0,04 -2,7-10%°
L,=1 PacramyTeiit | 380+ 0,080 | 5,35 + 0,0dex - 2,7-100%°
Hea u Gonee, nendmwpe | Jhobas f
nponet { Ha panHbie Troboi 225+ 0,07 | 3.6+ 00Ma-3510"%
YACTH Lo
[
Oauo B cepegHHe CocpeqoroueHHan
B CEpeIHHE HE"“-LLL..-—""F Twbodi 1,75
i
/
CocpenorodeHnas
B YETEEPTH L | Camareiii 114y
"r-:! -’ PacTany T 1,60
PapHOMEpHO
pacnpefeneHHan ‘QJLLLLLL__‘_‘,/ Caarsiil L 14y
L,r .f PacTanyTuii 1300
[IpumMedande= FHaueHde i CIEIVET NPHHHMATE PABHEIM L IPH OBYVX | Golee SaKpelUleHHAX CRaTOTD N0ACA B NPOIETE.

Tabnwumuya XK2- KoabdpuumeHT §y ONA XKECTKO 3apesiaHHbIX KOHCOJen
ABYTaBpPOBOIro Ce€4eHUAC ABYMA OCAMU CUMMETPUHM

KoappuumeHT Y npw OTCYTCTBUU
B Mosic, K KOTOpo'\"y3aerr|neH|/||7| cXKaToro nosca W nNpu
N4 Harpy3sku :grno;((gHa 3HAYEHUSX
Py 4=a=<28 28
CocpenoToyeHHasa |PacTaHYTbIN 1,0+0,16a 4,0+0,05a
Ha KOHLUEe KoHconun |CxaTbIn 6,2+0,08a 7,0+0,05a
PagHoMepHo PacTAHYThIN 142 e
pacnpeneneHHas
b,
-
e I — -
X

It

Iz

PucyHok X.1- CxeMma OBYyTaBpPOBOIro Ce4eHUs C 0O4HOMN OCb0 CUMMETPUN



TabnunuyaX.3 - KoacdbdpuuueHT ¢ob

CrsaTuiit mosc Koaduprmest @ npn 3HaMeHmm gr
ao 0,85 cewime (&5
bonee painlTLIE m= 1 n l1—n
@ 021+ 068 —+——| (=1
o
Menee pasBHTEIN i 0,68 + 0,21 = |

.5 3HadveHunsa B, C n D B chopmyne (XK.9) cneayeT onpenenatb No Tabnanyam X.4 n
2K.5 B 3aBMCUMOCTM OT KO3I(P(PULNEHTOB:

6= n + 0,734 B; (K.10)
u= n+ 1,145 B; OK.11)

24 By by by :
= (2n — 047 -0,035 — | 1+—-0,072 — :
p=@n-1 [Irj:+fi [h]i|}

(2K.12)

LY
n=(1-n)| 987n+0385 2| <L | |
I h

(PK.13)

roe 3HadeHua n, bl , h 2 ,/lef cnegyeT npuHUMaTb COrJlacHO HacTosAWeMy
MPUNOXeHUto, a /t - cornacHo npunoxxeHuto L.

KoathpuumeHT a B Tabnuue X.5 cnenyet onpenenatb no popmyse (XK.4).

TabnunuyaX.4-KoabdpuuuenTt B

Koadupsunest 8 npn marpyaxe
Cxena CoMcHAR H MECTO

A —— COCPER0TOMEHEDN PRBHOMEPHO Brrzmmammeit
L p Py B CCPeIHHE NpOaeTa PacIpeIeIeHHOI YHCTELL 1W3rHD
| | a L 2]
__l__ T a1 11 i
| 1 1-8 1 -u -
b
]:l l| -0 - -




TabnunuyaX.5-Koabdpuuuentol Cun D

Koasdpdprnument C npw
BuA Harpy3Ku cevyeHuun KoappuumeHT
0BYyTaBpoBOM [TaBpoBoM (D
(n=0,9) (n=1,0)
CocpenoTo4yeHHas B cepeAMHeO’330n 0.0826q 3.265
nposeTa
PaBHOMepHO pacnpeneneHHas 0,481n 0,1202a 2,247
Bbi3biBatoLaa YNCTbI N3rmb 0,101n 0,0253a 4,315

X.6 Ona psyTtaBpoBoro cedvyeHumsa npu 0,9 <n< 1,0 KospdhuumeHT wa chenyet
onpenenaTb JIMHEMHON WHTEPNONAUMEN MeXAY 3HAYEeHUAMU, MOJIYHYEHHbIMU MO
dopmyne (232) ona oByTaBpoBoro cevyeHunda npm n = 0,9 n gng tagpoBoro npu n = 1.

[na TaBpoOBOro cevYyeHmMs Npu CoCcpenoTOYEHHOW NN pPaBHOMEPHO pacnpenesieHHoNn
Harpy3ke n a< 40 KkoappunumnmeHTbl Ya cnenyeTt ymMHoxaTb Ha (0,8 + 0,004q).

B 6ankax C MeHee pa3BUTbIM CXaTbiM nodcom npu n> 0,7 n 5 <lef | b2= 25
3HavyeHne KoapdunymneHTa @2 HeobXxoOMMO yMeHbllaTb YMHOXeHueM Ha (1,025 -
0,015 /ef/ b2) n cnepyeT NpMHUMaTb Npu 3ToM He bonee 0,95. 3HaveHuna lef | b2 25
B Takmx bankax He fonycKarlTcs.

K.7 [Ona OGanku WBENIEPHOro cevyeHusa KoappuuneHT bcnenyeT MNpUHUMATb
paBHbiM @b = 0,7 ¢l, rpe ¢lcnegyetr onpenenatb Kak gna 6anok
OBOAKOCMMMETPUYHOro ABYTABPOBOro ceyeHns, ncnonbsysa gopmynel (XK.3) n (XK.4),
roe 3HadeHuda /x, ly, It cnepyet npuHUMaThL 41 WBessiepa.

MpunoxeHne N KoadpPpnumneHTbl pacHeTHON OJINHDbI
ILlY4aCTKOB CTyNneH4YaTbIX KOJIOHH

N.1 KoappunumeHT pac4eTHOW ONUHBLI Wl AN 3aWeMNEHHOro B OCHOBAHUN HUXXHEr 0
y4yacTKa OAHOCTYMNEeH4YaTOW KOJIOHHbI cneayeT NpUHNUMaTh:

Npw BEPXHEM KOHLIE KOJIOHH, CBOOOJHOM OT 3aKpenseHun, - no Tabnuue U.1;

MNPV 3aKperJieHnn BEPXHEro KOHLLa OT MOBOPOTa, HO BO3MOXXHOCTW ero ceBoboaHoro
cMeweHusa - no Tabnunue N.2;

NpW 3aKPENNEHNUN BEPXHEr0 KOHLA OT CMELLEeHUst No hopMmye

. Jnizw%w—n_
Fo )

roe 12 n ull - koadpuumMeHTbl PAaCYETHON OJINHBLI HUXKHEr0 y4acTKa KOJIOHHbI Mpun
Harpy3kax F1 = 0 mF2 = 0 coOTBETCTBEHHO, onpepensaemMbie Npu LWAPHUPHOM
onMpaHnn BepxXHero KoHua no Tabnuue WN.3, a npu 3akpenjeHunm OT MOBOPOTa -
notabnuue N.4.

B Tabnmuax .1 - N.4 o6o3Ha4eHO:



-

2 1, 1,1,
a, == .
'!Il 1{”3 1,

roefl,R2,/1,2 - MOMEHTbl MHEPUUN CEYEHUN WU OJINHbI HUXKHEro0 U BEpXHEero
Y4aCTKOB KOJIOHHbI COOTBETCTBEHHO;

B=(Fl + R)/ R.

N.2 KoadhpuunmeHT pacy€THON ANNHLI 2 015 BEPXHEro ydacTka OLHOCTyneH4YaTomn
KOJIOHHbI BO BCEX C/y4asax cnenyeTt onpenenatb No popmyne

M2 =pl / al<3. (LN.2)

N.3 KoadhpurumeHT pacy€THOM ANVHbI K1 Ansa 3aweMnEéHHOro B OCHOBaHUN HUXKHEr0
y4acTKa OBYXCTYMNeH4YaTOW KOJIOHHbI (pucyHoK W.1,a) npun ycnoBusx 3akpenneHuns
BEPXHEro KOHLUa, YKa3aHHbIX B Tabnuuell.5, cnegyeTt onpenenatb no popmyne

u = ﬁr-"l.ﬂuil +[4{:"13.H||I|3 +#i3}“ +fh'-1}:f| A
: 1+ 8 +f, '

(N.3)
rneBl=FL/F3;B2=FR/F3;062=R2/A1;

uml, um?2, um3 - kKo3dduumneHTbl, onpegensdembie no Tabnnuye W.5 kKak ans
OOHOCTYNEeHYaTbIX KOJIOHH Mo pucyHky W.1,6,B,r);

Iml=(1A+7R2R2)/ (1 + 2)-npuseaéHHoe 3Ha4YeHNEe MOMEHTA NHEPLNN CEYEHUSA
yvacTka gavHon (/1 + ).

3necb F1, F2, F3 - npofosibHbIE CUNbI, MPUJIOXKEHHbIE K BEPXY HUXKHEro, cpenHero u
BEPXHEro y4aCcTKOB KOJIOHH C MOMeHTamwu umHepuuun/l, 2 ,/3 v pnnHamn /1, 2, 3
COOTBETCTBEHHO.

NMpnBenEHHOE 3HAYeHMe MOMEHTa MHepUMM ceyvyeHusa yyacTka anvHonm (2 + 3) Ha
pucyHke N.1,6 cnegyeT onpenenatb no dopmyse

Im2= (R 2+ 1B33)/L2+B).

a) 0) B) r)

E E

-~ I, ~ < I,

Eq T || E:El' t

- g

e

El IZ I+ 2--F; ™~ ™~

-_lll_: Inrl h_r_: Inrl
- II - "| — —
- S

Pucynok WN.1 -Cxema [BYXCTYNeH4YaTOM KOJIOHHbI (@) W YCJIOBHble CXeMbl
3arpy>XeHunm npm NpuaoXeHun cun F1, F2 n F3 COOTBETCTBEHHO K HUXHeMy (6), K
cpenHeMmy (B), K BepxHeMy () ydacTkaMm



N.4 KoadhdpunumeHTbl pac4ETHOM OJINHBLL: 2 ONA CpeaHero y4acTka ABYXCTyrneH4YaTown
KOJIOHHbI OJMHOM 2 N J3 4019 BEepXHEero yyacTka KOJIOHHblI AnnHow 3 cnepyeT
onpenenaTb Mo popmynam:

M2=pnl/a2 (1.4)
M3=nl/a3=3 (L.5)

a_s\l 1(F, +F,)

_._I !][F‘I+fq]+ﬁ13}:'

I I,F,
o, =— . . -
INI(F,+F,+F,)
roe

T a 6 n nmw u all. 1- KoacpchuumeHTbl pacyeTHOW pANUHbI Ul ans
OAHOCTYNEeH4YaTbIX KOJIOHH C BEpPXHUM KOHL,OM, CBOOOAHbIM OT 3aKpenJieHun

Pacuernan @ Koadrument an npu snasesi n
Cxcwma
i 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.2 14 1.6 1.8 20 25 5.0 100 20.0
L] 20 20 20 20 20 20 20 20 20 20 2.0 20 20 20 20 20 20 20 20 20
l E 0.2 20 2m 202 203 204 205 206 206 207 208 209 200 212 214 215 217 221 240 27 338
-~ F; 04 20 204 208 211 22% 0 208 221 225 23R 232 235 242 248 254 2e0 266 280 - -
0.6 20 2,11 12y 228 236 244 252 159 2ee  2T3 0 280 293 305 317 32 359
- 08 20 225 242 25 270 283 296 307 31T 327 336 355 3M4
—
1,0 20 250 2730 284 3030 329 34 359 374 5R7 4.0
1,5 30 343 37T 407 435 4.6l 480 505
' 20 4.0 444 490 5,29 5.67 6,03
235 5.0 555 608 6356 7,00
F+F,
- 3.0 6,0 6,65 725 782

T a 6 n v u al.2-KoahpduumeHTbl pacyeTHOW pANUHbBI Ul pansa
OAHOCTYMNEeH4YaTbiX KOJIOHH C BEPXHUM KOHLOM, 3aKpernJIeHHbIM TOJIbKO OT
noBopoTa

245 266 281 291 3,00
284 317 33 350
343 370 393 412

PHL"{L"I'HZI!I [vi] KH'BMJIILI.II{.‘HT A NMPH 3IHAMCHEH 7
cxeMa
0 0,1 02 0.3 04 05 0,6 0,7 0.8 0.9 1,0 1,2 1.4 1.6 1.8 2.0 25 5.0 10,0 20,0
0 20 192 1% 180 176 170 1,67 164 160 1,57 155 1,50 146 143 140 1,37 132 LI§ L0 1,05
‘F 0.2 0 193 17T 182 1L7e 1,71 168 1ed 162 1,59 156 1,52 148 145 141 1,3 133 120 L
04 0 194 L& 183 L7715 LT2 0 L6P 166 162 161 1,57 L3 LS00 148 145 140
< {F 0.6 0 195 19 18 18 1,7% 177 L% 172 LT 168 166 163 161 159
! 08 20 197 194 192 1% 18 1,87 1,86 18 18 18 180 1,79
1o Li] 2.0 200 200 200 200 200 200 2,00 2000 200
~= 1.5 0 212 225 233 238 243 248 252
L]
5
0

Tabnwnuy a3 -KodpdpuumeHTbl pacyeTHOM ANUHbI K12 m pll ansa
OAHOCTYNEeH4YaTbiX KOJIOHH C HenoABM)XHbIM LUAPHUPHO-ONEPTbIM BEPXHUM
KOHLLOM



Pacuernas I. KoadupsmmenTes 2 w gy mps A4 By
cxewma =
| 0.1 0,2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Lo 12 14 L& 18 2.0
Koodapuument gh:
0,04 1,02 184 225 259 2,85 3,08 324 342 3.70 4,00 4,55 525 580 6.55 7,20
0,06 0,91 147 1,93 126 257 M4 3,05 3,05 34 345 188 4,43 4,90 543 5,94
0,08 0,86 131 1,73 205 231 249 268 285 3,00 314 353 3,93 437 4.85 528
0.1 0,83 e | 1,57 1,95 214 233 246 2,60 27 29 328 36l 403 443 4,85
02 0,79 0,98 1,23 146 1.67 1.85 2,02 2,15 228 240 2,67 288 in 342 £ |
0.3 0,78 0,90 1,09 127 1,44 1,60 1,74 1,86 1,98 2,11 2,35 251 1,76 2,99 325
04 0,78 0,88 1,02 LIT 1.32 1,45 1,58 1.69 1.81 192 214 131 251 268 288
0.5 0,78 0,56 0,99 1,10 1,22 1,35 147 1,57 1,67 1,76 1,96 2,15 234 2,50 2%
10 0,78 0,85 0,92 0,99 1.06 113 1,20 1.27 1.34 141 1.54 1.68 1,82 1.97 2,10
Kosppuumen g
0,04 0,67 0,67 0,83 125 1.43 1,55 1,65 1,70 1.75 1,78 1.&4 1.87 188 1.50 1,92
0,06 0,67 0.67 0.81 107 1,27 141 1,51 1.60 1,64 1,70 1,78 1,82 1,84 1.87 1,88
0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 163 1,72 1,77 181 1,82 1,84
0.1 0.67 0,67 0,73 093 111 1,25 1,36 145 1,52 1.57 166 1,72 1,77 1,80 1,82
02 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1.21 1,26 136 146 1,54 160 1.65 1,68
03 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1.08 1,15 1,22 1.33 1.41 148 1.54 1,59
04 0,67 0,67 0,67 0,69 0.75 0,84 092 1,00 1,07 1,13 1,24 1,33 140 1,47 1,51
05 0,67 0.67 0,67 0,69 0,73 0,81 0,87 0,94 1.01 1,07 117 1,26 133 1.39 1,44
1o 0,67 0,67 0,67 0,68 0.7 0,74 0,78 0,82 0,87 0.9 0,99 1,07 1,13 1,19 1,24
Tabnwnmual.d- KoapchpuumeHtTol pacyeTHOW OJIMHbI K12 m pll pns
OAHOCTYNEeH4YaTblX  KOJIOHH C HenoaBUXXHbIM BEPXHUM KOHL,OM,
3aKpenJieHHbIM OT NoOBOpOTa
Pacuernan I, Koadwpsusenres gz w gy nps 24 B
cxeMa —
!l 01 0.2 03 04 0.5 0.6 07 08 0.9 10 1.2 14 16 1.8 20
B Kosdruumenvgn:
4& 0,04 0,78 102 1,53 1,73 2m 22 238 254 2,65 285 324 370 420 4.76 523
=l |1 0,06 0,70 0,56 1,23 147 1,73 1,93 2,08 .t 138 249 281 317 3,50 392 4,30
i 0,08 0,68 0,79 1,05 1.31 1.54 1,74 191 205 220 2,351 255 280 3in 345 373
-~ I, 0,1 0,67 0,76 1,00 1,20 142 1,61 1,78 1,92 204 220 240 2,60 286 3.18 34
02 0,64 0,70 0,79 093 1,07 1,23 L4 1,50 1,60 1,72 1,92 2,11 228 245 2,64
1 ’ 03 0,62 0,68 0,74 0.85 0,95 1,06 118 1.28 239 148 167 1,82 196 212 2,20
E 04 0,60 0,66 0,71 0,78 0.87 0,99 1,07 116 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 0,599 1.08 117 1,23 1,39 1,55 166 1.79 1,92
] 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 110 1.20 1.30 1,40 1,50
Koadupuumnentgn:
0,04 0,66 0,68 0,75 094 1.08 1,24 1,37 1.47 1,55 1,64 1,72 1,78 1.81 1.85 1,89
=L 0,06 0,65 0,67 0,68 0,76 0.94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,82
E 0,08 0,64 0,6 0,67 0.6% 0,84 1,00 1,12 1.25 1.34 141 1,53 1,62 168 1.75 1,79
= I 0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 115 1,25 1,33 1.45 1,55 1.62 1.68 L7
1
02 0,62 0,64 0,65 0,65 0,66 0,73 0,83 0,92 1.01 1,09 1,23 135 141 148 1,54
'E 03 0,60 0,63 0,64 0,65 0,66 067 0,73 0.81 0.89 0,94 .09 1.20 128 1,35 141
04 0,58 0,63 0,63 064 0.64 0,66 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,32
0.5 0,57 0,61 0,63 0,64 0,64 0,65 0,68 0,72 0,77 0,83 0,594 1,04 1,12 119 1,25
1,0 0,55 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,70 0,73 0,80 0,88 093 1,01 1,05

Tabnunyal5-Koadbdpuumentsl pml, um2, pm3



YenopHe sapenieHns 3uaueHnd KoodufHIHEHTOR
BEPXHEND KOHLIA Ll | L2 | Lim
KOIOHHE MpH YCIOBRHOH CXeME JarpyKeHHd N0 PHCYHKY
H.1.4) H.1.8) H.1r)
CroboneH o1 i
TAKPeIeHHil 20 20 { ¢4, = mo Tabmuue H. 1npu
@)= !J
I +1,
Jakpennén or £ | i
NOBOPOTA, JOMYCKAET (g = mo Tadnuue M. 2opu
CMEIZHHE (£t = mo Tabmaue H.2npw a = 1) I I
o= LI}
L+ I,
Jakpennés mapaapHo, | g | it Az
He NOmyCcKaeT ( gy = mo Tadname H.3) ( £z = no Tabnuue H.3)
CMENIEHHA
Jakpennén ot it | L Hiz
NOBOPOTA H CMEIEHHA | {4y = mo Tadmuue H.4) (2 = no Tabnue H.4)

[MTpnnoxxeHune K K pacyeTy 371IeMeHTOB Ha YCTaJloCThb

Tabnwu aK.1l1- Fpynnbl 371€eMeHTOB U COeAMHEHMA MPMU pacyeTe Ha
yCcTanocrtb

Cxema INEMEHTA I PACTION0REHIE Ipynna
XapaKTepHCTHER JEMeHTa
PACHETHOID CCHCHHA ANEMEHTOR

- OcHOBHO METANN ¢ NPOKATHREIMH HIH 00pafoTaHHLIMK

-
- MEXAHHHMECKHM TTYTEM KPOMEAMM 1
1 m To e, ¢ kpoMEAME, 00pPeIANHEIME MAIIHHHOH ratosoii

=
- peakoii 2

OcroeH0i MeTann ¢ oGpaboTanHLMH
MEXAHHYSCKHM MYTeM KPOMEAMM, NPH PatHOi IHpHHE

- H PATHYCE MEPEXOIA I, MM:

- 200 1
10 4
OcuoeH0I MeTann Bo GPHENHOHHEY COETHHEHHAX 1

3

OcHoprol MeTANN B GonToROM (BO0MTE KIacca TOMHOCTH

A) coeTHHEHHH B CEYeHHAX Mo

OTREPCTHED:

a) mpH NapHEIX HAKNagKax 4
4 0) NpH OIHOCTOPOHHHY HAKTATKAX 3




tah

[lepexon v 3akpyraeHie (KIAcC YHCTOTHL FA30BOH peikH
1 wan dpeseponka) mp
az 72", rz 0.5b

[

PacousH NpAMOYToNEHei GOPME], NPHBAPEHHEE BCTEIK
HIH B TaBp K WIEMEHTAM KOHCTPYELHA  Des
sMexannqeckoll obpadoTEH nepexoda oT (aAcOHEH K
WIEMEHTY

lMpoaosxxeHne Tabuybi K. 1

L

CxeMa aneMeHTa B PaCIOIECHHS
PACHCTHOTD CCHMCHEA

XH.FELTCFHE'THKE AICMCHTA

[pynma
INCMCHTOE

DacoHKH, NPHBAPEHHEIE BCTHIK HWIH B TAB K
CTeHKAM H NoAcam Damnok, a Takme K JieMeHTaM
depy mpa ges 439

DACOHKH NPAMOYTONRHONH HIH TpaneuHeBHAHOTN
opMEL NpHBEAPEHHLIE K NOACAM DANOK BHANIECTRY
¢ o0BApEOl N0 KOHTYPY HAXIecTkH Gea
MexaHHgeckoil o0paboTkH WBOR

.

Crrikoroii neofpaboTanuslil ok, HAMPYIKa
MEPNEHIHKYIAPHA CBAPHOMY LIRY; CTHKYEMBIE
WIEMEHTE OJIHHAKOBOH WHPHHE H TONUIHHE!

1

CrhikoBoii HeobpaloTaHHLl HIOR; CTRIKYEMELE
WIEMEHTE PATHOI IIHPHHED HIH PATHOH TOMIHHEL

L

11

OCHOBHO METAN B MECTE NEPEX0a K CTRIKOBOMY
MIEBY CO CHATEIM MEXAHHHECKHM CrocoDoM
VCHIEHHEM [IBa!
a) NpH CTRIKOBAHHH WIEMEHTOR
OTHHAKOBOH TONIIHHE H LTHHHE
G) To e, pazHoil TONIHHE B ITHPHHE

bt

CBapHEIe CTEIKOBLIE COSTHHEHHA!
JHCTOROTO MMEMEHTA Ha MONKIATHOM THCTE
(HArPYIEA NepOeHIHEYISPHA K CBAPHOMY
LBy
TpYD HA MOJKIATHOM KOLLE




12

NPOKATHRIX NPOQHIEN B CTRIK

lpogosixxeHne Tabavybl K. 1

Cxema anesmenTa 1 PACTIONOECHEE l"p}'n I
PACHETHOMND CCYHEHHA KHPUJLTL“]'.I]!C'.I'HKJL ATEMEHTA WICMCHTOE
F.I' C EIPHEE CCHCHHA JEYTAEPOBOND, TABPOBOID H
APYTHX THOOE, CHAPCHHEIC HCIIPCPEIBHLIMH
P00 EHEIME DITBAMH IR AeHCTRHH YCOHAHA BOOIE
13 OCH WEBA 2
bt
(OCcHOBROH METANT 00 BCIOMOTATEIBHEIM
WICMCHTOM, NPHEPCILISHHEIM
P00 EHEIMH IIBAMH, [P gF
14 Ao 450 4
90° 7
OOpRIE IORCHOND THOTA 063 MeXAHHHECHD
oipaboTin nonepessoro (nodoBoro ) me 7
15
OcHOBHON METAL C MONEPCYHEIM IIBOM EEI-HFIHIJZEI
Lo JB}'ITL'UFDHHIIH C MUIEAEHBIM NCPCXOR0M K
CCHOBHOMY METEILTY L
a
16
OcHopHOR METANT PACTAHYTEIX MOACOR DAN0K |
wesMeHToR fepy BOmH N guadpary # pebep,
NPHBAPEHHEX YTIOBEIMH WIBAMH 3
17
a »5 OcHoRHON METANT B MECTE Mepexoia K
(st r NONEPedHOMY (M0D0BOMY ) VTIOROMY [IBY
Pr—
la
1% la 6
"—%—_‘" 5

OkoHYaHue Tabmusbl K. 1




Creua 3IMeEMEHTL B PACTIIINGEEHHE W i Ipynna
'|'.IEIE"I|_'THIJTD CCHCHHA i FELTLTHHHH HIEMEHTE WICMCHTOE
OcHORHOIN METANT B COEIHHEHHAX ¢ (UIAHMORRIMH
q,l "'f fﬁ WIBAMH (B MECTAX MEPEXOIA OT WIEMEHTA K
. “qﬁw KOHIAM (IAHTOBLIY IBOE):
a) ¢ JBOHHEIME QUIAHTOBEIME [HEIMH
.‘ﬂ ]| g \a 0) ¢ rIaHTOBEIMH H TOGOREIMH WIBIMH 7
B) NPH Nepefade YCHITHE Y2ped oCHOBHOI
——— i - METAILT 7
) WEKH aHKEPOB 18 KPEIUIeHHA CTalkHBIX
19 al ﬂlg KAHATOR ]
8 |
-Fer- b
a
2 . LT )
. :
4
| &
Ocuopnoil MeTann Tpy0sl pACTAHYTOND PAcKOCa
TP OTHOMIEHAH TOMIHHE K HAPYEHOMY
OHaMeTPY TpyOR! Noaca
fo fdmz= 1714 7
20 1120 <t felm< 1/14 8
Ocuopnoil MeTann TpyOsl pACTAHYTONG Packoca
MPH OTHOMIEHHH JHAMETPOR PACKOCa H MOACA
dafde= 0. 4+0.7 1 OTHOIWEHHH TOMIHHEL K
31 HAPYEHOMY THAMETPY TPYOR! MoAca:
- I fdfm= 1714 i}
120 <ty o< 1114 7
1135 <t fele =< 1/20 &

bubnunorpadus

[1] ®epepanbHbl 3aKOH OT 22 niona 2008 r. Ne 123-P3 «TexHUYeCKUin periaMmeHT o
TpeboBaHMAX NoXKapHOW 6e3onacHOCTM»
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