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Brenenune

HacTosauwii cBoxm TpaBHi COCTaBlA€H ¢ NENBIO HOBBILICHUS
ypoBHS 0e30IaCHOCTH JIOAEHf B 3MaHUSX H COOPYXKEHHSX H
COXpPaHHOCTH MaTepHallbHBIX I[IEHHOCTE B  COOTBETCTBHH C
OdenepansupM  3akonoM ot 30 nexabps 2009 r. Ne 384-03
«TexHuyeckuid peryiaMeHT 0 0€30MacHOCTH 3AaHMH U COOPYXKECHHUH»,
MOBBIICHHST YPOBHSI TapMOHHM3allid HOPMATHBHBIX TpeOOBaHMI C
EBPONCHCKMMH H MEXAYHApOAHBIMH HOPMATHBHBIMH JOKYMEHTaMH,
OpMMEHCHHS €IWHBIX METOJOB ONpeJeNeHHs SKCIUTyaTallHOHHBIX
XapaKTEPHCTHK H METOJIOB OLEHKH.

Axryanusauus  CHull 11-23-81* BemonneHa cnemyrommMm
ABTOPCKMM KOJUIEKTHBOM: [[eHTpalbHbIH HaydHO-HCCiIeI0BATEIIBCKHH
HHCTHTYT CTPOHTEJIbHBIX KoHCTpyknmud wuM. B.A.  Kyuepenkxo
(IIHUUCK wuMm. B.A. Kyuepenko) - wuncturyr OAO «HUI]
«CTpOHTENBCTBO» B COCTaBE CHENHANHMCTOB: JA-pa TEXH. HayK
H.U. Beosxos, ILJ]. Ooecckun, ILI. Epemees, KanauzaThl TEXH.
Hayk ~ [.E. beavckuil, JLA. Tunvoencopn, M.H. [yxoea,
B.H. Pewemnuxos, F0.H. Cumaxos, M.P. Ypuyxuii, M.H. Papgens,
B.C. Lemaun, wnxenepni AL Jlaspos, JI.C. Cownuxosa;
DnexTpocTaibekuil nosurexuugeckuit HHCTATYT MUCuC (A-p TexH.
nayk, npod. B.H. Moucees); IIHUMIICK wum. MenbuukoBa: a-p
TexH. HayK, mpod. wi.-kopp. PAACH A.5. Ilagnos, n-p TeXH. BayK
B.M. I'opuyxuu, Kannupatsl TexH. HayK B.B.Eeooxumos, E.M.backo,
umkenepel  I.P Llensnuna, MM. Egpemos, B.H. Meumun,
B.M. Babywxun,; MI'CY (a-p TexH. Hayk A.P. Tycuun); CII6IACY
(n-p TexH. Hayk I.H. benwiit); OOV (xana. texH. Hayk b.4. [Iywkun),
Yenabuuckuit 3MK  (uax. A.B. Taudamaxo), «HMHCTUTYT
Tennoosnextponpoekr» ~ OAO «MHxerHepHbi uentp EDC »
(vmx. /. K. Buwunuyxuii).
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CBoa npaBuJ

CTAJIBHBIE KOHCTPYKIIMHA

Steel structures

JlaTa BBeaennsn 2011-05-20

1 Obaacrp npuMeHeHHS

1.1 Hacrosmme mpaBuiaa cneayeT cobmofaTe IpPH TMPOCKTHPOBAHMH  CTAIBHBIX
CTPOUTENBHBIX KOHCTPYKLMH 37aHHMH U COOPYKEHHH Pa3IM4YHOTO Ha3HAuCHMs, paboTaroumx
npu Temneparype He Beime 100 °C u ne Huxe mmuyc 60 °C.

HopMmsbl He pacripocTpaHSIOTCS Ha IMPOSKTHPOBAHUE CTATBHBIX KOHCTPYKIHH MOCTOB,
TPaHCHOPTHBIX TOHHEJIeH U TPYO MO HACHIIAMH.

1.2 Ilpu mOpOEKTHPOBAaHWM KOHCTPYKUMH, HAXOIAIIMXCS B OCOOBIX YCIIOBHSX
JKCIUTyaTalMH  (Halmpumep, KOHCTPYKUMH JOMEHHBIX IIedell; MarucTpajlbHBIX H
TEXHOJIOTHYECKUX TPYyOOIpPOBOJIOB; PE3€pBYyapoB CIICLHMAIBHOTO Ha3HAY€HUs; KOHCTPYKLUH
3MaHHH, IOJBEPrarolMXcs CEMCMHUYECKHM BO3JICHCTBUSIM, HHTEHCUBHBLIM BO3ACHCTBUSIM
TeMIIEpaTypel, paldaldd, arPecCHBHBIX Cpel; KOHCTPYKUHH THMADOTEXHHUYECKHMX H
MEJTHOPATUBHBIX COOPYXXEHHH), KOHCTPYKLMUH YHUKaJIBHBIX 3AaHUH U COOPYXXeHHi, 3/aHui
aTOMHBIX JJIEKTPOCTaHLHMH, a Takke CIIEHWaIbHBIX BHJOB KOHCTPYKLHMH (Hampumep,
NpeABapUTENbHO HANPSDKEHHBIX, TPOCTPAHCTBEHHBIX, BUCAUYUX),  cielyeT cobmoaaTth
JOIOJIHUTENbHbIE TpeOOBaHHs, IPEIYCMOTPEHHBIE  COOTBETCTBYIOUIMMH  HOPMAaTHBHBIMH
JOKYMEHTaMH, B KOTOPBIX OTPaXKEHBI 0OCOOEHHOCTH PaboTHI ITUX KOHCTPYKUHUIA.

2 HopMaTuBHbBI€ CCHLIKH

HepC‘ICHB HOpPMaTHBHBIX JIOKYMCHTOB H CTaHAAPTOB, HA KOTOPHIC HMEIOTCA CChUIKH B
HaCTOAIINX HOPpMaX, IIPUBEIACH B IIPUIIOKECHUH A.

[Tpumewuanue — [lpn nonb3oBanun Hacrosum CIT penecoobpasHo nposeputh AelicTBHE
CChUIOUHBbIX CTaHAAPTOB H KJIAacCHM(pUKATOPOB B HHGOPMAUMOHHON CHCTEME OOWIEro MONb30BAaHUA — Ha
oduUMaNbHOM caiiTe HalMOHaibHBIX opraHoB Poccuiickoii denepalmu no cranaapTH3auMu B cetH MHtepHer
WIH N0 €XEerofHo M31aBaeMOMy HH(QOPMaLMOHHOMY YykasaTeMmo «HalHoHaNbHbIE CTaHAAPTHI», KOTOPbIi
ony6.1MKOBaH 110 COCTOSHHIO Ha | SHBapsA TEKYUIErO rojia, U Mo COOTBETCTBYIOLIMM €XEMECAYHO U3AaBAEMbIM
UHGOPMALOHHBIM yKa3aTesnAM, OnyOAUKOBaHHBIM B TekylieM roay. EciM ccbliouHbIA NOKYMEHT 3aMeHeH
(13MeHeH), TO MpH Mnoab3oBaHWH HacToAwmM CIl cneayet pykOBOACTBOBAaTbCA 3aMEHEHHBIM (H3MEHEHHBIM)
DOKYMEHTOM. ECAM CCbUIOYHBLIH NOKYMEHT OTMEHEH 0€3 3aMeHbi, TO MOJI0XKEHKHE, B KOTOPOM IaHa CCbUIKa Ha
HEro, MPUMEHAETCA B YACTH, HE 3aTPar1Baloileit 3Ty CCbUIKy.

3 TepmMHHbBI H onpeeIeHUs

Tepmunsl, ucnonsszopannsle B Hactosumem CII, npumenensl B coorseTctBuu ¢ [OCT
4.253, TOCT 2601, TOCT 28548.

4 O0mHe NMOJOKEHHS

4.1 OcHoBHbBIE TPEGOBAHUA K KOHCTPYKIHAM

4.1.1 TIpn pOEKTUPOBAHHHU CTATBHBIX CTPOMTENBHBIX KOHCTPYKIMH CleayeT:

[IPHHHMAThb KOHCTPYKTHBHBIE CXEMBI, 00ecHeYHBalOIMe POYHOCTb, YCTOUYHBOCTL H
NPOCTPAHCTBEHHYIO HEH3MEHIEMOCTb 3JaHHil U COOPYXKEHMHl B IIEJIOM H HX OTAEbHBIX
3IEMEHTOB IIPH TPAHCIIOPTHPOBAHHH, MOHTaXE H HKCIUTyaTalldH;

H3nanne opnunanbHoe
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cobmopaars tpedoBanus CHull 2.03.11 B 4acTH 3aIlUTBI CTPOHTENbHBIX KOHCTPYKLHH
OT Koppo3uH U TpeboBanmsa @enepanpHoro 3axoHa oT 22 wmons 2008 r. Ne 123-03
«TexHuYeckuit pernameHT o TpeOOBaHHAX NOXKAPHOU Ge30MacCHOCTH». YBenTUYeHUE TOMILUHEI
npokaTa M CTCHOK TpyO ¢ IeNbio 3allMThl OT KOPPO3HMH M TIOBBILICHHS [Ipejesia
OTHECTOMKOCTH  KOHCTPYKIMH  HOIYCKaeTcsi TONBKO IPH  TEXHMKO-DKOHOMHYECKOM
0060CHOBAaHHH;

NpHMEHATh PAlHOHAIbHbIE NPOGHIH NPOKaTa, H((EeKTHBHBIE CTATH U IIPOrPECCUBHbIE
TUNBl COEAUHEHMH; 3NEeMEHThl KOHCTPYKIHH JOMKHBI HMETh MHHHMMAJIBHBIC CEUCHHS,
YIOBJICTBOPSIOIKE TPeOOBAHMAM HACTOAIIMX HOPM C YYETOM COPTaMEHTOB Ha IpPOKaT M
TpYyOBI;

MIPEeyCMATPHBATE TEXHOJOIHYHOCTh H HAUMEHBLIYIO TPYJOEMKOCTH H3TOTOBIICHHS,
TPaHCIOPTUPOBAHHS W MOHTa)Xa KOHCTPYKLIHIH;

VUATHIBATh [IPON3BOJCTBEHHBIE BO3MOXXHOCTHM K MOIIHOCTb TEXHOJOTHYECKOTO H
KpaHOBOTO 000pyAOBaHUA NPEANPUATHH — H3rOTOBUTENEH KOHCTPYKLHIH;

YUUTHIBATh HOMYCKacMble OTKIOHEHHA OT MPOEKTHHIX pa3sMEpPOB M TeOMETPHUYECKOH
(opMBI 37IEMEHTOB KOHCTPYKIIU#i IPH H3TOTOBJICHHH H MOHTAXE;

cobmonark TpeGOBaHUA FOCYAAPCTBEHHBIX CTAaHAAPTOB M APYrMX HOPMaTHBHBIX
JOKYMCHTOB Ha KOHCTPYKLMH COOTBETCTBYIOIIEIO BHJA, NMPH HEOOXOJUMOCTH BBINO/HATH
pacdeT TOYHOCTH PasMepoB KOHCTPYKIUH 1 Hx 3nemenToB corsacHo TOCT 21780.

4.1.2 OTKphITHIE KOHCTPYKLIHH, HE 3aMypOBaHHbIC B O€TOHE MM B KUPITUYHOH KIIafKe U
T.N., JIOJDKHBI OBITh NOCTYNHBl IS HAONIONCHHSA, OLUEHKH TEXHHYECKOro COCTOSHHS,
BBITIOJIHEHHsI NIPOQUIAKTHYECKHX W PEMOHTHBIX paboT, He JOJDKHBI 3aJCp)KUBATh BJary
3aTpYAHATH TPOBETPHBAHHE. 3aMKHYThIE TIPOGIIH NOJDKHBI OBITH TEPMETU3HPORAHEI.

4.1.3  Paboume  4YepTeXXH CTAIBHBIX KOHCTPYKIHMIH JOMKHBI COOTBETCTBOBATH
tpeGoBanuaM no uzrorosnennio (FOCT 23118) u moutaxy konctpykuuit (CHull 3.03.01).

B pabouux ueprexax koncTpykunii (mapok KM u KMJI) 4 B JOKYMEHTalHUHK Ha 3aKa3
MaTepHajIoB CJeAyeT YKa3bIBaTh:

MapKd CTald M JIONOJHMTENbHBlE TpeOOBaHHA K HHM, MNPEAYCMOTPEHHBIE
rOCYAapCTBEHHBIMH CTAHAAPTaMH WIH TEXHUYECKUMH YCJIOBUSMH H HACTOAIIMMH HOPMaMI;

CroCO0 BBITONHEHHA CBapHBIX COCAHHEHHH, BUA U DPEXHM CBapKu; THIIbl, MapKH,
JUaMeTphbl 3JCKTPOJIOB M MATepUAIOB Jj ABTOMATHUECKOH M MEXAaHM3MPOBAHHOH CBapKH,
TIOJIOXEHHUE HIBA NIPK CBAapKe, TUI IIOAKIAKY JUIs CTBHIKOBEIX IIIBOB;

KJIaCCHI IPOYHOCTH U TOYHOCTH OOJITOB;

¢roco0 MoAroTOBKH KOHTAKTHEIX TIOBEPXHOCTEH 1T GPUKIIMOHHAIX COCTUHECHHUH;

pacnonoXXeHne M pa3Mepbl CBAapHBIX, OONTOBBIX U (PUKLUMOHHBIX COEIUHEHHH C
yKa3aHUEM BBIIOJIHCHHUS HX B 3aBOJCKUX UM MOHT&XHBIX YCIOBHUSAX H, IpH HEOOXOIUMOCTH,
N0C/Ie0BATENHHOCTD HATIOXKEHHS [IIBOB ¥ YCTaHOBKU OONTOB;

cnoco0s! 1 06BeM KOHTPOJIS KauecTBa;

TpeGoBaHUs K 3alIUTE KOHCTPYKIMH OT KOPPO3UH.

4.2 OcHoBHbIe pacyeTHbIe TPeGoBaHus

4.2.1 CragpHple KOHCTPYKIHMH M HMX pacdeT JOMKHBI YAOBIETBOPATh TpeOOBaHUAM
I'OCT 27751.

Pacuer cragpHBIX KOHCTPYKUMH CIEQYyeT BBIIOMHATE C Y4eTOM HA3HA4YCHHS
KOHCTPYKIMH, YCIOBHH HX M3rOTOBJICHHUS, TPAHCIIOPTUPOBAHH, MOHTaXa M 3KCILTyaTallH, a
TaKXXe CBOHCTB MaTepUasios.

B pacuerpix cxeMmaXx ROJKHBI OBITH YHTEHBI AS(POpMAMOHHBIC XapaKTepHCTHKH
OTIOPHBIX 3aKPEIUICHUH, OCHOBAHUM U yHIaMEHTOB.
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422 Tlpu pacyere KOHCTPYKIMH 3HAuYeHHS HArpy30K M BO3LCUCTBHM, a TaKKe
npeAenbHble 3HAYEHHS MpPOrHO0B U IepeMENIeHHH  3IEMEHTOB KOHCTPYKLMH CcieayeT
npHHUMAaTh coryacHo TpebopanmsM CIT 20.13330, CHuII 2.09.03 u paspenos 14 u 15
HaCTOSIIIMX HOPM.

4.2.3 3a pacyeTHYIO TEMIIEpaTypy B pafOHE CTPOHTENLCTBA CIEIAYET INPUHHMATh
TeMIliepaTypy HapyXHOTo Bo3ayXa Hamboslee XOJIOAHBIX CYTOK obecreueHHocThiO 0,98,
omnpenenernyto cornacto CHull 23-01.

PacuetHas TexHONOrHYeckas TeMIlepaTypa YCTAHABIHBACTCA 3aJlaHHEM Ha pa3paboTKy
CTPOMTENIBHOH YacTH MPOEKTa.

4.2.4 PacueTHble CcXeMbl H OCHOBHBIE TNpEMNIOCBUIKH pacdera JOJDKHBI OTPakaTh
JNeHCTBHTENBHBIC YCIOBHA pabOThI CTATBHBIX KOHCTPYKIHH.

PaccmatpuBaloTcs crnenyioniie pacyeTHbIE MOJIETTH HECYIIMX KOHCTPYKIHH:

OTHACIBbHBIC KOHCTPYKTUBHBIC JJICMCHTHI (HaupnMep, PacTAHYTBIE H CXKATBIE CTEPIKHH,
OaJyIKH, CTOHKH H KOJIOHHBI CILUIOLIHOTO CEYEHHUS H Jp.);

IIOCKAE WM TPOCTPAHCTBEHHbIE CHCTEMBI, pAaCKpeIUiCHHbIE (necsobomubie —
PHCYHOK 1, a); cHCTEMY cleyeT CUYHTATh paCKpenieHHOH!, €ClIM KOHCTPYKLHS pacKpeIuieHHs
He MeHee 4eM B 5 pa3 yMeHbIUIaeT FOPH30HTAIbHbIE NepeMeIleHHS CUCTEMBL; PacyeT TAKHX
KOHCTPYKIIMH MOXET OBITh BBHINOJHEH MYTEM pacyeTa OTHAENBHBIX JIEMEHTOB € y4ETOM HX
B3aMMOAEHCTBHA MEXAY COO0H H C OCHOBaHHEM;

IUTOCKHE HJTH IPOCTPAHCTBEHHBIE CHCTEMBI, HepacKpeIUleHHbIE (CBoOOHbIE — PHCYHOK 1, 6);
IpH pacyeTe TaKHMX KOHCTPYKIHH, Hapsaay ¢ MPOBEPKOH OTHENBHBIX JJEMEHTOB, CIEAYET
YUYHUTBIBaTh BO3MOXXHOCTD AOCTHXKEHHS TIPEAEIBHOrO COCTOSIHUS CHCTEMBI B LIEJIOM;

JIACTOBbIE KOHCTPYKIMH (0007I09KH BpaleHHS).

a)

bozed ke 7J’7
Pucynok I — CxeMbl ccTeM PacKpenaeHHbIX (a) u He PACKPENJICHHBIX 0T Nepemeltenuii (6)
4.2.5 [IlpocTpaHCTBEHHBIE CTANbHBIE KOHCTPYKLHH CllEAyeT, Kak IPaBHIIO,

pacCUMTBIBATL KaK €IHWHbIE CUCTEMBI C Y4€TOM (haKkTOpOB, ONPEC/IAIOUIMX HANPKEHHOE |
AepOPMHPOBAHHOE COCTOSIHHE, OCOOCHHOCTH B3aMMOACHCTBHA 3JIEMEHTOB KOHCTPYKLIMI
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MeXIy co00i M C OCHOBAaHHEM, FeOMETpPHYECKOM H (PU3HYECKOH HENTHHEHHOCTH, CBOHCTB
MaTEPHAJIOB U IPYHTOB.

Jlonyckaercss BBITOMHATH MPOBEPKY YCTOHYHUBOCTH CTEPXKHEBBIX KOHCTPYKUHi (B TOM
9HCie TMPOCTPAHCTBEHHBIX) C HCMOJb30BaHHEM CEPTHOHIKPOBAHHBIX BBIYHCIHTENBLHBIX
KOMIUIEKCOB KaK HJCATH3HPOBAHHBIX CHCTEM B NPENNOJIOKEHUH YHNpyrux nedopmarimii
CTaJlH.

4.2.6 OueHky oOmei#f yCTOHMYMBOCTH KapKkaca IONYCKacTCA [IPOH3BOJUTH MO
HeaeOpPMHPOBAHHOH CcXeMe Ul KapkacOB paMHOH (C JKeCTKHMH y3JaMM pHrenelt c
KOJIOHHaMH), paMHO-CBs3¢BOH (paMHBIi kapKac ¢ BEPTHKAIbHBIMA AHadparMamMu KeCTKOCTH
HJIH 5KeCTKHMH BCTaBKaMH) MM CBA3eBO# (Oe3pHre/IbHbIN KapKac WM C HEXECTKUMH Y3J1aMH
pureneil ¢ KOJOHHaMH) CHCTeM, KOTOpble HMEIOT B CBOEM COCTaBe IIPOJOJBHBIC H
NIOTIEpeYHbIE paMbl U CBSI3H, YCTAHOBJIEHHBIE B COOTBETCTBHM ¢ 13.4 HacToAIKUX HOPM.

B paMHO-CBsi3eBOH WJIH B CBS3€BOH CHCTEMaX, KOrIa y3Jbl CBH3€BOTO OJioka He
COBMANalOT ¢ y3NIaMU Kapkaca, pacyeT CIeAYET BBIIONHATH Mo AeGOpPMUPOBAHHOH cxeme (¢
YYETOM reOMeTpHUECKON HETHHEHHOCTH CHCTEMBI).

427 DOneMeHTHl KOHCTPYKLHH, paccMaTpHBaeMble B HAcTOAMIMX  HOpMax,
noApa3ae;sMOTCA Ha TPU Kilacca B 3aBHCHMOCTH  OT HanpsHKEHHO-A€(OPMHPOBAHHOTO
coctosiHus (HJIC) pacueTHoro ceuenus:

1-it kmacc — HJIC, npu# KOTOpoM HampsDKeHHS N0 BCeil TUIOMANH CEYEHHS He

NPEeBBIIIAIOT PACYETHOTO COMPOTHUBIIEHHUS CTAJIH IJI < R, (yrpyroe cOCTOSIHU€E CEUYEHHUA);

2-# wacc — HJIC, npu KOTOpoM B OJIHOM YaCTH CeueHHs lal <R,, a B apyroii |o] =R,
(YHpyromiacTHYeCKOe COCTOSTHHE CEYCHHUA);

3-it knacc — HJIC, npu koTopoM no Beel IUIOINAJU Ce4EeHHS |0'I = R, (1ulacTHyeckoe

COCTOSIHHE CEUYEHHS, YCIOBHBIHN M1aCTHYECKUH IApHHUD).
4.2.8 bykBeHHBIE 0003HauYeHHs BENUYMH, HCIONB30BaHHBIE B HACTOALIMX HOPMAX,
NIPUBEICHE] B IPUIOXKEHNH b.

4.3 Yyer Ha3HAYEHHA H YCJIOBHI paboThl KOHCTPYKIMiA

43.1 B 3aBUCHMOCTH OT Ha3Ha4€HHs, YCIOBHH palOTBI H HalM4YHsA CBapHbIX
COeMHEHNH KOHCTPYKIMH ClefyeT MOApasieNsTh Ha  UYEThIpe TIPYNNBl COJIACHO
NPUIOKEHUIO B HacTOSAIIMX HOPM.

4.3.2 Ilpu pacyere KOHCTPYKIIHH U COCTHHEHHUH ClIeNyeT YIHTHIBATh:

KO3 UIIMEHTE HAJEeKHOCTH [0 OTBETCTBEHHOCTH Yp, IPHHHMAEMbIEe COIJIACHO
tpeGoBanusgM CHull 2.01.07;

K03 HUIIMEHT HANEKHOCTH 7Y, = 1,3 JUIS 3MEeMEHTOB KOHCTPYKIIUIi, pacCUMTHIBAEMBIX
Ha IIPOYHOCTD C HCTIOIB30BAHHEM PacueTHBIX COMPOTHBIEHHI R,;

K09 ULHEHTH YCIOBHH PaGOThI 31€MEHTOB KOHCTPYKUHH U COENMHEHHH Y., Yo H Vb,
npuHuMaeMele 10 Tabmuie 1; mynxTy 7.1.2; tabmuue 45 u  pasgenam 14, 16, 17 u 18
HACTOSLUX HOPM.

OTHOIIICHHE KPHTHYECKOH HAarpy3KH K pacyueTHOH JJIs CTEPXKHEBBIX KOHCTPYKUHH,
pacCUMTBIBaEMBIX KaK HJIealM3HPOBAHHBIE [IPOCTPAHCTBEHHbBIE CUCTEMBI ¢ HCITOJIb30BAHUEM
cepTHOHLUPOBAHHBIX BHYMCIMTENBHBIX KOMIUIEKCOB (cornacHo 4.2.5, 4.2.6), 10/KHO ObITh
He MeHblle KoddHIMeHTa HANEKHOCTH MO YCTOHYMBOCTH cHCTeMBI ¥, = 1,3.

4.3.3 Tlpm nNpOeKTHPOBaHMM KOHCTPYKUHUH, MOJBEPraroMIMXCsl HEMOCPEJCTBEHHOMY
BO3IEeHCTBUIO MOABKHEIX, BHOPAIMOHHBIX H PYrHX IEPEMEHHBIX HATPY30K, BBI3BIBAIOLIMX
yCTaNnocTh MeTa/uia, ClieAyeT MPUMEHSTh TaKHe KOHCTPYKTHBHBIE PEIUeHHS, KOTOpbhie He

4
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BBI3BIBAIOT 3HAYHTEIBHOH KOHOCHTpAUUH HAIPSDKEHUA, W CIACAYET BBINOJHATL PaCcydeT Ha
yCTanocTh.

4.3.4 Ilpu nOpoeKTUPOBAHWH KOHCTPYKIMH, BO3BOJMUMBIX MM 3KCIUIyaTHPYEMBIX B
YCIIOBHSIX HU3KHUX TeMIepaTyp, HpH KOTOPBIX IIOBBINIAETCA BO3MOXXHOCTb XDYIIKOTrO
paspylieHHs, CcleqyeT YuYHThIBaTh TpeOOBaHMA K Marepualy, KOHCTPYHPOBAHHIO H
TEXHOJIOTHH U3TrOTOBIICHHS.

Tabnunal

Kospdpuunentsi
IneMEHTH KOHCTPYKItHii ycnosuin
paboTsl ¥,
1 Bajiky CNIOHIHOTO CeYeHMs U C)KaThie JIEMEHTHI (hepM nepexphiTHit oA 3anaMu 0,90
TEaTpoB, KIlyOOB, KHHOTEATPOB, N0 TPHOYHaMH, IO MOMEILEHHAMH MAarasuHOB,
KHArOXPaHWIIKIL M apXUBOB H T.M. MPH BPEMEHHOM Harpy3ke, He OpPEBbIILAIOLIEH
BEC NEPEKPLITHH
2 KonoHHbl 0010ecTBEHHBIX 34aHMAH MPH NOCTOSAHHON Harpy3ke, paBHo# He meHee 0,8 0,95
pacyeTHO, 1 ONOp BOAOHAMNOPHBIX GalueH
3 Konotinbi OAHO3TaXHBIX NPOM3BOACTBEHHBIX 3AaHNH C MOCTOBBIMH KpaHamMy 1,05
4 CxaTbl€ OCHOBHBIE JIEMEHTEI (KPOME OMOPHBIX) PEILETKH COCTABHOTO TaBPOBOro 0,80
CEYEHHUs U3 ABYX YFOJIKOB B CBapHBIX (pepMaXx MOKPbITUH U NepeKpbITHH
NPH pacyueTe HAa YCTOHUMBOCTh YKa3aHHbIX 3/IEMEHTOB ¢ FTHOGKOCTBIO A > 60
S PacTaHyThie INeMeHTbI (3aTHKKH, TATH, OTTSDKKH, [IOJIBECKH) MPH pacueTe 0,90
Ha MPOYHOCTH N0 HeocNabJIEHHOMY CeYeHHIO
6 DieMeHTHI KOHCTPYKLMH H3 CTAH C npefieioM TeKyuecTH 1o 440 H/mm’, Hecyume 1,10
CTAaTHYECKYIO Harpy3Ky, Mpy pacyeTe Ha POYHOCTD 110 CEYEHHIO, OCnabIcHHOMY
OTBEPCTHAMA I 60ATOB (KpoMe GPUKLIMOHHBIX COEIUHEHU)
7 CxaTple 3NEeMEHTHI pellieTKH IPOCTPAHCTBEHHbIX PEMIETYATHIX KOHCTPYKIMH 13
OJIMHOYHbIX YTOJIKOB, [IPHKpEIUIAeMble OJHOMH NMOJIKOH (118 HEPAaBHOMOIOYHbIX
YronkoB — Gnbiniedd nonKoi):
a) HENOCpPeICTBEHHO K N0sicaM CBapHbIMK LuBaMH 1160 AByMs bonramu 1 Gonee,
YCTaHOBJIEHHBIMH BJOJb YrOJIKa:
PAcKOChl 110 PUCYHKY 15,4 M PAacropky 1o pUcyHKy 15, 6, B, € 0,90
PAcKoChl 110 pUCYHKY 15,8, T, 1, € 0,80
6) HENMOCPEACTBEHHO K MOACaM OAHUM GONToM WM Yepe3 GacoHKY HE3aBHCHMO 0,75
OT BUJA COeAUHEHUS
8 CkaThIC JNEMEHTHI M3 OXUHOUHBIX YrOJIKOB, MPUKPEIIAEMbIX OXHOM MOJNKON 0,75
(ans HEPABHOTIOIOYHBIX YIONKOB — MEHBLIEH TONKOH), 32 HCKIIOUCHHEM JJIEMEHTOB
MJIOCKHAX (epM M3 OAMHOUHBIX YTOJIKOB H 3JIEMEHTOB, YKa3aHHBIX B TIO3ULIMH 7
HACTOALEHN Tab/IMLBl, PACKOCOB 0 PUCYHKY 15, 6, NPUKPEIIAEMBIX HETTOCPEACTBEHHO K
nosicaM CBapHLIMH LIBaMy JubO 1ByMs OonTaMu U Gosee, ycTaHOBNEHHBIMU BAONb
Yrojika, B MIOCKUX (EPM H3 OMHOYHBIX YTOJIKOB
9 OnopHble MIKMTHI U3 CTAIIH C NpeAesoM TekyyecTd 10 390 H/mm?, Hecyne
CTAaTHYECKYIO HATPY3KY, TONLMHON, MM: 1,20
a) no 40 1,15
6) » 40 no 60 1,10
B) » 60 » 80

[TpunMevanns

| KoadpuurenTsi v, < 1 npu pacyere COBMECTHO YYHTHIBATS HE CAENYyeT.

2 Tlpu pacyere Ha MPOYHOCTD MO CEYEHHIO, OCNAGNEHHOMY OTBEPCTHAMHM It 60NTOB, KOIPPUUMEHTBI YCIOBHI
paboThl, NPUBEACHHBIC B NO3ULMAX 6 M 1; 6 1 2; 6 1 3, cleayeTr yUMTHIBATH COBMECTHO.

3 Tlpu pacuere ONOPHLIX TIHT KOIPDUUMEHTH!, TPUBEICHHEIE B MO3MUAAX 9 u 2, 9 1 3, ciedayeT VuMTLIBATH
COBMECTHO.

4 KoadduuneHTs! IS 31EMEHTOB, PHBEACHHBIX B HO3UUMSX | H 2, CICAYET YUHTHIBATh TAKXKE IPH Pacyetre HMX
COEHHEHUH.

5 B cayyasx, He OroBOpEHHBIX B HacToALleH Tabnuue, B popMynax cneayer npuuuMares Y, = l.
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43.5 Tlpu nNpOEKTHPOBaHHH CBAapHBIX KOHCTPYKUHMH CHEAYET CHUXKATH BPEIHOE
BIMAHHE OCTATOYHBIX nedopMaluii M HaNps)KEHWH, B TOM YHCIE CBApOYHBIX, a TaKXke
KOHILIEHTPALUH HaMpshKeHHH, npelycMaTpHBas COOTBETCTBYIOLIME KOHCTPYKTHBHBIE
pemienns (¢ Hanbosiee paBHOMEPHBIM pacTpeIeicHHEM HANPSHKEHUH B IEMEHTAX W JETaNAX,
6€3 BXOMMINHX YITIOB, pe3KHX IlepenanoB CEYECHUs M JPYTHX KOHIIEHTPATOPOB HANpPSXeHHH) U
TEXHONOTHYECKHE MEPONPHUATHA (NOpIaoX COOPKM M CBapKH, NpeIBAPUTEIbHBIA BBHITHO,
MEXaHHYECKYIO 00pabOTKy COOTBETCTBYIOILMX 30H IyTEM CTPOXKH, (hpe3epoBanusi, 3aUHCTKH
abpa3uBHEIM KpYT'OM H JIp.).

5 Marepuanbl 115l KOHCTPYKUHHA B cOeNMHEHn

5.1 Ilpn HasHayeHMH cTamM 1 KOHCTPYKUMM CliefyeT Y4YMThIBAaTh TpYIILy
KOHCTPYKHHMH, pacyeTHYIO TeMIiepaTypy, TpeOoBaHHS M0 yAAPHOU BAKOCTH U XUMHUYECKOMY
COCTaBy COTJIACHO NPHIIOKEHHIO B.

5.2 Jlng KOHCTpYKUMH CIEAyeT HCMNOJb30BaTh (acoHHBI (YroyiKkd, IBYTaBpEI,
ILUBEJUIEPB), JIACTOBOH, MIMPOKOMOJIOCHBIA YHUBEPCATHHBIA NpPOKAT M THYTHIE TPOQHIH C
TexHudeckumu tpebosanusamu no 'OCT 27772, TOCT 14637, TOCT 535, TOCT 19281,
TOHKOJHCTOBOH mpokaT u3 yraepoauctoit ctanu no F'OCT 16523 u w3 cTany NoBbILCHHON
npoynoctH — 1o 'OCT 17066, xononHorxytsie npodpunu no I'OCT 11474, npodunu rHyThie
3aMKHyThle KBagpaTHbie M mpsmoyronpsble mo I'OCT 30245, coprosoii mpokar (Kpyr,
kBajpat, nosnoca) mo I'OCT 535 u TOCT 19281, anekrpocsapusie Tpy6st no 'OCT 10705 u
['OCT 10706, ropsaenedopmupoBansbie Tpyost mo F'OCT 8731.

JomyckaeTcss MCHONBL30BAThH APYTHE MaTEpHAlbl, HMEIONIHe CePTU(GUKAT COOTBETCTBUSA
YCTaHOBNEHHOH HOPMBIL, IPH YCIIOBHH BEHIITONIHEHUs TpeOOBaHMt npumiioxeHusd B HacToALmX
HOPM K MEXAaHUYECKHM CBOMCTBAM M XHMUYECKOMY COCTABY.

B 3aBHCHMOCTH OT 0COOEHHOCTEH KOHCTPYKLMI M y3/10B PEKOMEHIYETCS MpPH 3aKase
CTalld Y4WTHIBaTh KiacCH(HKAIMIO JIHMCTOBOrO IpOKara B 3aBUCMMOCTH OT 3HAYEHHS
oTHOcuTenpHOro cyxeuns no F'OCT 28870. _

Jns obecnedenus npenesna OrHecTOMKOCTH (45 MMH) O Bcex IpyINn, COLJIACHO
NPUIOKEHHI0O B, OTKpBITBIX KOHCTPYKUMH (cM. 4.1.3) HesaBHCHMO OT pacyeTHOH
TEMIIepaTyphl Clie/lyeT Ha3HauyaTh npokat u3 ctand 06MB® no TY 14-1-5399, umeromeit
pacueTHsle xapaktepucTukh ctamu C345-4 no 'OCT 27772, wnm npoxart u3 Apyrux crajie,
obecreunBarouX NpeIes OTHECTORKOCTH 45 MUH.

5.3 [Inf OTIHBOK (OMOPHBIX YacTeH M T.IL.) CIACAYET IPUMEHSTh cTtaib Mapok 151, 25J1,
35]1 u 45]1, ynosaersopsomgyro tpeboBawuaM I'OCT 977 mia rpyma: II  (oTamBku
OTBETCTBEHHOr0 Ha3HAYCHHA JUIA JeTaneH, pacCYUTHIBAEMBIX Ha MPOUYHOCTH, PaGOTAIOWIMX
IIpU CTaTHYECKHWX W TiepeMEHHBIX Harpy3kax) wid Il (oTnuBKH 0C000 OTBETCTBEHHOTO
Ha3HAYECHHUS A1 AeTalleH, PACCUATHIBAEMBIX HA MPOYHOCTH, pabOTAIOMWINX NPH IMHAMHYECKHX
Harpy3kax). PacueTHbie cONpPOTHBICHHS OTIMBOK U3 CEPOro YyryHa CiiejlyeT NPHHEMATH HO
Tabmue B.9.

Jna ortnusok rpymn II m Il mMoryT mpHMeHSATBCA HHM3KOJErHPOBAHHBIE CTAIM [0
COTJIACOBAHHUIO ¢ OpraHm3anueil — cCOCTaBUTEIeM HOPM.

5.4 Ilna cBapKH CTAIbHBIX KOHCTPYKLUH CEXYET MPAMEHATD: JEKTPOAB! Ui PyYHOH
ayroeoii ceapku 1o 'OCT 9467; capounyio nporosioky mo I'OCT 2246, ¢pmocs o 'OCT
9087, nopomxopy:o nposonoky o 'OCT 26271 mnst aBTOMATHYECKOH 1 MEXaHU3UPOBAHHOI
CBAapKH B cOOTBETCTBHH ¢ Tabnmueit I'.1, a Taxke yrnekucnslit ras no [OCT 8050, apron no
T'OCT 10157.



CI116.13330.2011

[TpumeHseMBle cBapOYHBIE MaTepHasbl H TEXHOJOTHS CBAPKH JOJDKHBI 00€CMeYnBaThH
3HaYeHHe BPEMEHHOIO CONPOTHBIEHMS MeTalllla IMIBa HE HW)KE HOPMAaTHBHOIO 3HAYEHHS
BPEMEHHOTO CONPOTHBIIEHHS R, OCHOBHOrO METAILIA, & TAKKE 3HAYEHHUS TBEPAOCTH, yAAPHO#
BA3KOCTH ¥ OTHOCHTENIBHOTO Y/UIMHEHMs MeTalla CBAapHBIX COEAWHEHMH, yCTaHOBJIECHHBIE
COOTBETCTBYIOIIHMHY CTAHIAPTAMH H TEXHHYECKAMH YCIOBHIMH.

5.5 [Ans OONTOBHIX COENHHEHHH CNeAyeT [PUMEHATh CTAlbHBIE OOJNTBI M
raifkg, yJaoBneTBopsiomyde TexHuueckuM tpebosanmsm ['OCT 1759.0, TOCT P 52627,
I'OCT P 52628, u maii6el, ynosnerBopstontue tpebosanusm I'OCT 18123, a Takke
BBICOKOIPOYHBIE OONTEHI, yKka3aHHbIE B 5.6.

Bontel cnenyer mpumensts nmo TOCT 7798 u IT'OCT 7805 cornacHo TpeGoBaHMsM
Tabnuusl 60.

Taiixu cneayet npumensts o [FOCT 5915 u TOCT 5927. INpu pabote 601TOB Ha cpe3
H pacTsDKEHHE KJIAcCBl MPOYHOCTH FacK cjieyeT NPHHHAMATh B COOTBETCTBHH C KJIACCOM
npodnocTy 601ToB: S — 1pu 5.6; 8 — npu 8.8; 10 — mpu 10.9; 12 —npu 12.9.

Ilpu pabote 6OATOB TONBKO Ha Cpe3 JONYCKAETCS NPHMEHSTH KJacc NPOYHOCTH raex
HpH Knacce NpoYHOCcTH 601TOB: 4 — pu 5.6 u 5.8; 5 — ipu 8.8; 8 ~ npu 10.9; 10 — mpu 12.9.

11aii6s1 cnenyet npumeHsTs: kpyrisie no I'OCT 11371, koceie — no T'OCT 10906 u
npyXHHHbIe HopMmanbHEle — 10 [OCT 6402.

BricokonpoyHbIME O0NTaMH clieiyeT cHHTaTh OOJNITHI Kjlacca MpoYHOCTH He Huxe 10.9.

56 [nd ¢pukuMoHHBIX W (pIaHLUEBBIX COCNMHEHHWH  CleayeT OpUMEHSATh
BBICOKONPOYHBIE OONTHI, ralky M maibsl, yaoBieTBopsiomue TpeboBanusam ['OCT P 52643,
a UX KOHCTPYKIMIO H pa3Mepsl 6onror nipuHuMats no 'OCT P 52644, raiikm u maiibsl K
HuM — 110 'OCT P 52645 u TOCT P 52646.

Jins ¢iaaHneBbIX COEJMHEHHMM  CllefyeT TIPUMEHSATh BBICOKONPOYHBIE OONTHI
KJIMMaTHYecKoro ucronHenus XJI.

5.7 JlonyckaeTcst npUMEHEHHE BRICOKOIIPOYHBIX GONITOB O npyruM cranpapTam H TY ¢
TeXHU4YeCKHMH TpeGoBaHuaMH He Hike ykazaHHbIXx B I'OCT P 52643 mpu  Hamuuuu
cepTu(HKaTa yCTaHOBJICHHOH (POPMBL.

5.8 Bribop Mapok cramu st QyHIaMeHTHBIX 60nTOB cieAyeT npou3BoauTh mo [OCT
24379.0 u TpeboBaHUAM, NpHBEJCHHBIM B Tabmune .4, a UX KOHCTPYKLMIO M pa3Mepsl
npuaaMats no 'OCT 24379.1.

bonte! (U-06pa3Hbie) Ans KPEMIEeHHs OTTSKEK aHTCHHBIX COOPYKECHHI CBSA3H, a TaKKe
U-o6pasHple u dyHAaMeHTHBIE OOATBL OMOpP BO3AYILIHBIX ITHHHN 3NMEKTPONEpenaud u
pacIpeIeUTENbHEIX YCTPOHCTB ClleyeT NPHMEHATh H3 CTalH MapoK, Takke YKa3aHHBIX B
Tabnuue ['.4.

AHKepHbI€ OONTHI clelyeT IPUMEHATH coraacHo TpebosanusaM CHull 2.09.03.

5.9 TIaiixu s QynnamenTHeIX B U-00pa3HbiX GonToB AHaMeTpoM 10 48 MM clieqyeT
OpHMEHATH M0 TexHadeckuM TpeboBanusaM [OCT 5915 ¢ texunueckumn TpeGOBaHUIME O
T'OCT P 52628, cepimie 48 MM — o TOCT 10605.

Jna dyrnamentheix 60atoB u3 ctamu Cr3nc2, Cr3cn2, Cr3ncd, Cr3cnd auaMeTpoM
a0 48 MM cienyeT MpHMEHATH raiiku Kinacca npounoctd 4 no FOCT P52628, nuametrpom
cBbllIe 48 MM — M3 MaTepraia He Hibke rpynnsl 02 mo T'OCT 18126.

Hnst ¢yHnamenTHsix 6onToB auameTpoM 10 48 MM u3 cramm mapku 09T2C n apyrux
cranefi mo I'OCT 19281 ciemyeT npumeHsTh raiiku Kiacca IPOYHOCTH He HUXKE 5-TO IO
I'OCT P 52628, nuameTpom cBbille 48 MM — U3 MaTepuana He Hwke rpynnsl 05 no TOCT
18126. [lonyckaerca MPUMEHATh Taf KU U3 CTATH MapOK, IIPAHAUMAEMBIX JUIst 5OIITOB.
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5.10 J{ns mapHHpoB, KaTKOB ¥ OOJITOB, paboTalomuX B Ka4eCTBE IIAPHHPOB, a TAKKe
HOIKIAJAHBIX JTUCTOB 10J1 KATKH, CleAyeT NpuMeHaTh nokoBku mo CHull 2.05.03.

5.11 Jlna HeCyIMX 3JIEMEHTOB BHUCAYHX MOKPHITHH, OTTSDKEK ONOD BO3AYIIHBIX JIMHMH
3JIEKTpONEPENayH, PaclpeeIHTENBHBIX YCTPOHCTB, KOHTAKTHBIX CEeTe TpaHCmopTa, MauT U
OallieH, a TaKKe HaNpAracéMbIX JEMEHTOB B NpeJBapHTENbHO HANPSDKCHHBIX KOHCTPYKIMAX
ClleyeT NPUMEHSTH!

kasars! cnupaisHbie o F'OCT 3062; TOCT 3063; I'OCT 3064;

kaHatel aBoiiHOoN cBuBKH nmo I'OCT 3066; 'OCT 3067; I'OCT 3068; I'OCT 3081;
T'OCT 7669; TOCT 14954,

kaHaThl 3akpbIThie Hecymue o 'OCT 3090; 'OCT 18901; 'OCT 7675, T'OCT 7676;

MYYKH W NPSH NAapajiielbHBIX MPOBOJNOK, (OPMHUPYEMbIX M3 KaHATHOH NPOBOJIOKH,
ynosieTBopsitomieii Tpedoaausam I'OCT 7372.

5.12 dusuveckWe XapaKTEPUCTHKH MaTE€pHAJIOB, NPHUMEHSNEMBIX [UI1  CTANBHBIX
KOHCTpPYKI{Uii, ClieAyeT IPHHMMATH COrJIACHO MPUIIOKEHHIO I

6 PacueTHbie XapaKTePHCTHKH MAaTepHA/I0B H COeHHEHMI

6.1 PacueTHbie CONPOTHBIEHUS NMPOKATA, THYTHIX Npoduiueid ¥ Tpyd WA pasaHIHBIX
BHIOB HANPKEHHBIX COCTOSHHI CleyeT onpeneNsTh mo (opMyliaM, NpHBEAEHHBIM B
tabnuie 2, rae HOPMATHBHBIE COMPOTUBICHUA R,, W R,, CIefyeT NPHHUMATH COINACHO
CTaHIapPTaM U TEXHHYECKHM YCHOBHSM.

3naueHus  KO3()OUNHEHTOB HANEXKHOCTH mO MaTepuany (Ym) NpOKara, THYTHIX
npodune u Tpyb ciaexyeT NpHHAMATH 110 Tabiauue 3.

Tabauuma 2

PacueTHbie con POTUBJICHHA

Hanpmxel-moc COCTOqHHC
npokara 1 Tpyo

PactskesHe, CxxaTde, W3rub:

10 MpeAeny TeKy4ecTH R, =Ru! Yo
10 BPEMEHHOMY CONPOTHBIEHUIO R, = Rl %
Casur Ry = 058R! I
CmAarue:
TOPLEBOH NMOBEPXHOCTH (TIPH HAMUKK NPHIOHKH) Ry=Ru! Y
MECTHOE B LIATHHAPHIECKUX WapHUpax (uandax) Ry =05R, ! ¥
TPH [UTOTHOM KACaHUHU
JlnameTpanbHOe CxKaTHE KaTKOB (TIPH CBOOOIHOM Ry =0,025R,,/ ¥

KaCaHUH B KOHCTPYKLMAX C OTPAHUYEHHOMN MOABIKHOCTBIO)

3Ha4yenyd HOPMATUBHBIX M PpaCcYeTHHIX CONPOTHUBICHHH IIPH PaCTsDKEHHH, CXaTHH M
n3rube JNTHCTOBOTO, MIHPOKOIOJOCHOTO YHHBEPCATHLHOTO B (haCOHHOTO MPOKATA IPHBEICHMI
B Tabnuue B.5, Tpy6 — B Tabnuue B.6.

3Ha4yeHHs pPacuUCTHBIX CONPOTHUBICHUN NpOKaTa CMSATHIO TOPIEBOH NOBEPXHOCTH,
MECTHOMY CMATHIO B HMJIMHIAPHYECKHX MIADHMPaX M JHAMETPAIbHOMY CXKATHIO KaTKOB
npHuBeeHs! B Tabimue B.7.

6.2 PacueTHble CONpPOTHBIEHHS THYTHIX Npo¢uiell cienyeT IPHHHAMATh DAaBHBIMH
PacueTHBIM CONPOTHBIIEHHSM JIMCTOBOTO NPOKaTa, H3 KOTOPOro OHH H3TOTOBJIEHBL.
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Tad6baunma 3

Koadpdpuument
HAJICKHOCTH MO
Marepuany ¥,

[ocynapcTBEHHBIH CTAHAAPT HIIH TEXHHIECKHE YCIOBHS
Ha NpoKat H Tpy6si

FOCT 27772 (xpome craneii C590 u C590K) H apyras HOpMaTHBHAas MOKYMEHTaLMs,

MCHOJIB3YIOLIAs IPOLIEAYPY KOHTPOJIA CBOACTB npokaTta o 'OCT 27772 1,025
Jlna npokata ¢ mpenenoM Tekydectu cepime 380 H/mm™ no FOCT 19281, ana tpy6 no 1.100
'OCT 8731 ’

JU1s ocTanbHOro npokaTa M Tpy6, COOTBETCTBYIOLHMX TPEGOBaHUAM HACTOSAILHX HOPM 1,050
Jlna npokata U Tpy0, NocTaBiseMbIX N0 3apybexkHo it HOpMATHBHOM NOKyMEHTaLMH 1,100

6.3 3HaYeHHs pacuUeTHBIX CONPOTHUBICHHH OTJIHBOK M3 YIJIEPOOUCTOH CTai CiemyeT
npuHUMAaTh 1o Tabimue B.8.

6.4 PacuerTHble CONPOTHBIICHHS CBAapHBIX COCOWHEHWH MJi1 pa3IdYHBIX BHJOB
COCAMHEHHH H HANPSKEHHBIX COCTOAHHUH cleAyeT OMpeAenaTh no GopMyaaM, MpHBEACHHbIM
B Tabmnue 4.

Tabnuma 4

XapakTepucTHka PacuerHbie
CBaprlC Hanpxxceaﬂoc COCTOSHHE pacyeTHoro CONPOTHBCHUA
COCIMHEHHA COTPOTHBICHHS CBapHbBIX COCAUHECHHH
CxaTtue, pacTskeHHe B M3rub npu
aBTOMAaTHUECKOH, [To npeneny R, =R,
MEXaHU3UPOBAHHOH WIH PyYHOI TEKy4eCTH
cBapke ¢ PHU3HUECKUM KOHTPONEM
KayecTsa IBa
CTbIKOBBIE Ilo BpeMenHOMY Ru=R,
COMPOTHBJICHHIO
PacTtshxenye v U3ru6 npu
aBTOMATHUYECKOH, o npenexy R., =0.85R,
MeXaHU3UPOBaHHOH WM PYyYHOM TEKY4ECTH
CBapKe .
Cnapur R.. =R,
Tlo MeTalLTy — 0’55Rwun
11Ba Kl Yo
C yriosbiMu Cpe3 (ycnoBHBIiH) I
LIBAMU 0 MeTajury
TPaHHIIBI R,.=0,45R,,
CrIaBICHUsA

TMpumedaHHe— 3HaueHHS KOIPPUUHEHTOB HAREKHOCTH 110 METALITY LUBA ¥, CICAYET NPHHAMATH PABHBIMH:
1,25 = nip Ry <490 H/imm®; 1,35 — ipi Ryay 2 590 Himm™.

PacueTHOE CONPOTHBIICHAE CBAPHOIO CTHIKOBOTO COEXWHEHHS JJIEMEHTOB M3 CTajled ¢
pa3HBIMH HOPMAaTHBHBIMH CONPOTHBICHHAMH CJICAyeT IPHHHMATh KakK Ui CTBIKOBOIO
COEIMHEHHs U3 CTAJH C MEHBIIMM 3HAY€HHEM HOPMaTHBHOIO COIPOTHBIICHHUA.

3HaueHHs HOPMATUBHBIX (Ry,n) ¥ pacyeTHhIX (R,,) CONPOTHBJICHHH METajula yrioBbIX
HIBOB NpuBeneHb! B Tabmiue [7.2.

6.5 PacueTHble COIIPOTHBIICHUS OHOOONTOBOTO COCIUHEHHUS CIEAYET ONPEAEIATD TI0
¢dopMmynaM, IpUBEIEHHBIM B TabaMNE 5.
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3HayeHH HOPMATHBHBIX H PACYETHBIX CONPOTHBICHMN CPe3y M PacTsDKEHHIO CTallu

60NTOB B OAHOOONTOBLIX COCAMHEHHSX NMpPHBEACHB! B Tabmuue I'.5, @ CMATHIO 3IEMEHTOB,
coenuHsaeMbix 6osrtamu, B Tabaune I'.6.

Tabnuua 5

PacyeTHbie CONPOTHBICHHS 0NHOBOATOBBIX COEIMHEHHH
Hanpmxennoe Ycnosroe
0603ua- CMATHIO
COCTOAHHE uyeliue Cpe3y M pacTkeHHIOo GOATOB KIaccoB MPOYHOCTH COEAMHALMBIX
56 58 8,8 ] 10,9 12.9 J1EMENTOB
Cpes Ry 0,42R,,.. 0,41Ry,, 0,40R,,,, 0,35R -
PacTsxenne Ry, 0,45R,,,.. - 0,54Rp,, - -~
CwmsTtue: :
60AThI KJIacca - 1,60R,
TOUYHOCTH A R, *
GonTel Kacca _ 1.35R
ToyHocTH B e
*Rp, CHENYeT ONpEensTh ANA COERMHAEMBIX JIEMEHTOB U3 CTANH C MpEAENoM TekyuecTu 10 440 H/mm.

6.6 PacueTHOE COIPOTHBIICHUE PACTSXKECHHIO QYHIAMEHTHBIX H aHKEPHBIX GONTOB Ry,
CIIeyeT QUpENeNATh 10 hopMmye

Rsa = 0.8R,n. 1)

3Ha4yeHHs PACUYETHBIX CONPOTUBICHHH pacTSKeHHIO (QYHAAMEHTHBIX 0oATOB
npuBesieHs! B Tabmuue [.7.

PacueTHoe comporuBieHue pactspkeHuio U-o6pasHbix 60nToB Ry, yKa3aHHBIX B 5.8,
ClIelyeT ONMpeNesTh 0 hopMye

RbU = 0,85Ryn B (2)

6.7 PacyeTHOe CONMpPOTHBIECHHE PACTAKCHHUIO Ry BBICOKONPOYHBIX DOJTOB, yKa3aHHBIX
B 5.5, clemyeT onpenensaTs o popMyie

Ryn = 0,7TRpyn, 3)

rae Ry, — HOpMaTUBHOE COMPOTUBIEHHE OoNTa, MpUHUMaeMoe cornacHo Tabmune I.8.
6.8 PacueTHOE CONPOTHBIIEHHE DPACTSDKEHHIO BBICOKOIIPOYHOM CTalbHOH HPOBOJIOKH
Rn, IpUMEHSEMO# B BH/Ie TYYKOB HITH NpsAeii, ClenyeT olpeaesirs no Gopmyne

Ran = 0,63R,n. 4)

6.9 3HaueHHE pacUETHOTO COMPOTUBICHHS (YCHIHMA) PACTAKEHHIO CTANBHOTO
KaHaTa cielyeT [PHHHMATh paBHBIM 3HAYCHHMIO DPa3phIBHOIO YCHJIMs KaHaTa B
[EeJNOM, YCTAHOBJIEHHOMY TOCYAapCTBEHHBIMHM CTAHAAPTAMH HMIH TEXHHWYECKHMH
YCJIOBUSIMH Ha CTaldbHBIE KaHATHl, ACNEHHOMY Ha KodhduuueHT HaleKHOCTH MO
MaTepuany ¥, = 1,6.
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7 Pac4eT 371€MeHTOB CTaJbHbIX KOHCTPYKIMI PH HEHTPAILHOM
PACTAKEHHH H CKATHH

7.1 Pacuer 3J1€eMEHTOB CILIOUIHOIO CEYEHHNA

7.1.1 Pacyer Ha NpPOYHOCTH JIEMEHTOB U3 CTAIH C HOPMATHBHBIM CONMPOTHBIIEHHEM
Ry, <440 H/mm? NpH LEHTPAIBLHOM DPacTHKECHHH UM CXKATUH CUIoH N clelyeT BbINOIHATD
no gopmyie

N« s)
ARy,

Pacder Ha NPOYHOCTb PACTAHYTHIX DIEMEHTOB, JKCIUIYaTallUs KOTOPHIX BO3MOXHA H
nocie JOCTHKEHUS METAIOM [peleia TEKYYecTH, a TaKkke pacTAHYTBHIX MM COKaThIX
3JIEMEHTOB U3 CTaJIM C HOPMATHBHBIM CONPOTHUBJICHHEM Ry, > 440 H/mM® crientyer BBINOAHATE
no gopmyne (5) ¢ 3ameHol 3HaueHus Ry, Ha R,/Y,.

7.1.2 Pacuer Ha NMpOYHOCTH CEYEHUH B MeCTax KPCIUIEHHS PAcTAHYTHIX 3JIEMEHTOB W3
OJIMHOYHBIX YIOJIKOB, IPHKDEMJsSeMbIX ONHOH Monkoif Gontamu, cienyeT BBIIOIHAThH 110
dopmyne (5), a ceueHHI paCTAHYTOro OJJMHOYHOIO YrojIKa U3 CTajH C NPEAesIOM TEKY4YeCTH
no 380 H/mM®, nmpukpennseMoro oZHOM HOJKOM 00NTaM#, MOCTaBAEHHBIMH B OJHH PAI IO
OCH, PacrosoXXeHHOH Ha paccTosHUH He MeHee 0,5 (b — mHpHHA MONKH YroJjika) oT o0yilKa
yronxka U He MeHee 1,2d (d — nuameTp OTBepcTHS AnA OONTAa C y4ETOM MOJOXHTETHHOTO
JIoNycKa) OT nepa yrojka, 1o gopmyie

N noo (6)
AnRu }/Cl
rne Yer = (o Ant /An + 0;) ﬁ .

3nech A, — IUIOLIAb CEYCHHUS YroJKa HETTO;
A,y — IUIOIIAb YaCTH CeUEHHUS TIPUKPEILIIEMOH MOJIKH YroJika Meskay KpaeM OTBEPCTHA
U [IEPOM;
o4, Oz, B — xoadduiuenTsl, npuaMMaemMsle 1o Tabnure 6.

Ilpu pacuere Tar M MOSCOB TpaBepc, osiementoB omop BJI, OPY u KC,
PENoCPeACTBEHHO TPHUMBIKAIONIMX K y3j1aM KpeIUIeHHS IIPOBOJKOB, & TAKKE IJIEMEHTOB,
COSMHAIOLIMX B CTOMKAX Y3JIbl KPEIUICHHS TAT H PACTAHYTHIX MOSACOB TPaBepc, KodpdUiHeHT
Yel CERyeT yMEeHBUIMTH Ha 10 %.

7.1.3 Pacder Ha ycTOMYMBOCTH 3JEMEHTOB CIUIOHIHOTO CEYCHHA NPH LEHTPabHOM
cxatuy cuioft N u ynoeneTBopsominx tpebopanusm 7.3.2 — 7.3.9, cnenyeT BBINOIHATE MO

tdhopmyne

N
——X], @)
(/)AR}, 7.
rae @— Ko3pPUIHEHT YCTORYHBOCTH NPH LEHTPAIbHOM CXATHH, 3HAYEHHE KOTOPOro
opu A = 0,4 cienyeT onpenesATs no popmyie

0=05 (5~ +0>-39,4812)/ X2 ®)
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Tabnuupga 6

3uaueus kodguunenToB oy, 0 H B
Kosgipu- fpit GRHOM 6OITE H PACCTOAHHH apu a2 1,5d u s> 2d npu
LIHEHTDI a, paBHOM KOJIH4ECTBE 6ONTOB B pAly
1,35 1,5d 2d 2 3 4
N 1,70 1,70 1,70 1,77 1,45 1,17
(173 0,05 0,05 0,05 0,19 0,36 0,47
/] 0,65 0,85 1,0 1,0 1,0 1,0

‘
Tonsko 115 3neMEHTOB perieTok (PaCKOCOB U PAcnopok), KpOME NOCTOSHHO PaboTalOUWMX HA PACTSKEHHE, TIPH
TOALLKHE MTONKH JI0 & MM.

Obosnavenus, npunamoie ¢ mabauye 6:
a — paccTosHKE BAOJL YCHIIUA OT Kpas 3eMeHTa 10 HenTpa Onikaitiero oTBepeTHs;

§ — PACCTOSHHE BAOMb YCH/IHS MEXAY UEHTPaMy OTBEPCTHH. N
3uauenne kos3pduuuenta & B dopmyse (8) crienyeT BEIUUCIATH O GopMyJie
§=9,87(1- a+ BA)+ A% 9)

rae A=A
o u B — xo3dpuunenTs, onpenensieMble 0 TabauLe 7 B 3aBUCHMOCTH OT THIIOB CEYEHMHA.

R, /E — ycnoBHasi THOKOCTD CTEPIKHS;

Taobnuuga 7

Tun ceuennd 3HaveHus
ko3 dHuMEHTOB
Obo3HaueHHe Popma o B
|
0,03 0,06
‘ x
— — _‘_ 1 0,04 0,09
b $ .
— _,I_IT_ _ . _\. y
l! \
| | |
| | | |
{ i 0.04 0,14
: i
| i
| ! |
MpnmMeuyanne— [l NpoKaTHLIX ABYTAaBPOB BHICOTON cBbiwe 500 MM npu pacueTe Ha YCTOH4HBOCTD B
NMAOCKOCTU CTCHKH ClieAyeT NPHHUMATL TN CEUCHU a.
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3nadenns kodPUIMEHTa ¢, BEMUCIEHHBIE 10 GopMyrne (8), clieayeT NMPUHMMATh HE

A2 . v
Gonee 7,6/L° nipu 3HAYEHHAX YCIOBHOU rHOKOCTH cBblie 3,8; 4,4 ¥ 5,8 /Ui THIIOB ceueHHH
COOTBETCTBEHHO a, H U C.

Ilpn 3Hauenmsx A < 0,4 a7s BceX THIIOB CEYEHHH JOMYCKAETCS NPUHUMATD @ = 1.

3HauenUs KO3 HUHEHTA @ IPUBEREHBI B IPHIOKEHHH [].

7.1.4 PacdeT Ha yCTOHYHBOCTBL CTEp)KHEH M3 OAWHOYHEBIX YTOJKOB CIIENYET BBIIOIHATD
¢ yuetom TpeboBanuit 7.1.3. Ilpu onpeneneHHn ruOKOCTH 3THX CTEpXKHEH paguyc MHEPLIMH
CEYECHHUs YIoJIKa M pacyeTHYIO JJIMHY CliefyeT IPUHUMATh cornacHo TpebosanusM 10.1.4 u
10.2.1.

ITpu pacyere MOACOB H DIE€MEHTOB PEINETKM HPOCTPAHCTBEHHBIX KOHCTPYKLMH H3
OIMHOYHBIX YTOJIKOB ClIeJlyeT BBIIONHATh TpeGopauus 16.12.

7.1.5 CxaTble 37EMEHTHI CO CIUIOLIHBIMU CTEHKaMH OTKpRITOro I1-06pazHoro ceyeHus
(pUCYHOK 2) PEKOMEHIYEeTCs YKPEIUISTh IJTAaHKaMU WIIH PELIETKOM, IIPH 3TOM JAOKHBI OBITH
BBITIONHeHb] Tpebopanus 7.2.2;7.2.3;7.2.7u 7.2.8.

a) 6) 8)

a — OTKPBITOE, 0,8— VKPCIUJICHHBIC MIAHKAMHU HW pelUETKaMuy
Pucynok 2 — I1-o6pa3Hblie cedeHHsl 3JIEMEHTOB
Ilpu OTCYTCTBHM MIIAHOK MJIH PELIETOK TaKue 31eMEeHTHI, TOMHMO pacyeTa mo gpopmyie
(7) B INaBHBIX IIJIOCKOCTAX X — X M ) — y, CIEAYET IPOBEPATh HA YCTOHYMBOCTH MpH

W3rHOHO-KPYTUNIBHOH GOpMe moTepH ycTOH4YUBOCTH 10 Gopmyie

N

— <1, (10)
Q. ARyyc
311eCh @, — KoY PUUMEHT, IPUHAMASMBIN PaBHBIM

.= ¢, upn ¢; < 0,85
@¢.=068+021 ¢, <1 npu ¢, > 0,85,

rae 3Ha4YeHHE @ | CJEAYET BBIYMCIATH 0 popMyre
@1 =76 Cmax /A2 (11)

B dopmyne (11) KoIpOHIMEHT Cmax CIEAYET OMPEIEISTH COMIACHO ITpUIIOKEHHUIO [1.

13
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7.1.6 CoenuHEHHE MOsica CO CTEHKOM B HEHTPAILHO-CKATOM 3JIEMEHTE COCTABHOTO
CIUIOLIHOTO CEYCHHS CEAyeT pacCYHThiBaTh Mo ¢opmynaM Tabauiusl 43 pasgena 14.4 na
CIBHI OT YCJIOBHOH NonepedHodt cunsl Qp., onpenensemoii no dopmyne (18), npu stom
K03 PULHEHT ¢ clefyeT NPUHHUMATH B INIOCKOCTH CTEHKH.

7.2 Pacuer 3J1€MEHTOB CKBO3HOI'0 CE4EHHA

7.2.1 Pacuer Ha TpPOYHOCTH 3JEMEHTOB CKBO3HOTO CEYEHHS MPH  LEHTPAIHHOM
pacTHKEeHUH M CKATHH ClleyeT BHINONHATH Mo dopmyie (5), rae A, — miouap ce9eHus
HETTO BCET0 CTEPXKHS.

7.2.2 Pacuer Ha yCTOHYHBOCTH CKAThIX CTEPXHEH CKBO3HOI'O CEYEHHS, BETBH KOTOPBIX
CoeJIMHEeHb! MJIAHKaMH HJIM DEIIETKaMH, CIEAYeT BBHOIOMHATH no ¢opmyne (7); Mpd 3ToM
KO PUIIHEHT ¢ OTHOCHTENLHO CBOGOIHOM OCH (IEPIIEHJMKY/IAPHOH IIIOCKOCTH TUIAHOK
WJIM PEIIETOK) CAeAyeT onpeneyirh mo Gpopmynam (8) u (9) mnist cedenuit TMna b ¢ 3aMeHOH
B HUX A Ha A 3HaueHHE A, ClEAyeT ONpPeAeNsTh B 3aBHCHMOCTH OT 3HA4€HHH A
IpUBeAECHHBIX B Tabnume 8 Ui CTepXHEH ¢ 4MCIOM TaHened, Kak MpaBHIIO, HE MEHee
IIIECTH.

Pacuer Ha ycTOWYHMBOCTH CKBO3HBIX CTEDXHEH C 4YHCIIOM InaHejeil MeHee MIECTH
JOTYCKAETCS BHINOIHATD:

IPH IJIaHKaX — KaK pacyeT paMHBIX CHCTEM;

NP peleTKax ~ COracHo TpeGoaHmsM 7.2.5.

7.2.3 B CKBO3HBIX CTEpXHSX C IIAaHKaMH YCIIOBHas TMOKOCTH OTIEIBHOH BETBH A,

X p2 MM A p3 (M. Tabuuiy 8) Ha ydacTKe MEXIY CBapHBIMH IIBaMH HiiM KpaiiHUMu GolTaMH,
HPHKPEIUIIOLMMHI IUTaHKH, JOJDKHa ObITh He Gonee 1,4.

[Ipu Hanuuuu B OOHOH H3 IJIOCKOCTEH CIUIOIIHOrO JIHCTAa BMECTO TJIAHOK (CM.
pHUCYHOK 2, 6 ¥ B) TrubOKOCTP BETBH CIEAyeT BBIYHCIATH MO paAMycy HHEPLHUH
MOJIyCeYeHNsT OTHOCHTEJIBHO €ro LEHTpanbHOH OCH, NMEepHeHAHKYJIApHOH INIOCKOCTH
MJaHOK.

7.2.4 B CKBO3HBIX CTEpXHSAX C pellleTKaMH I[MOMUMO pacyeTa Ha YCTOHYHMBOCTH
CTEPXHs B LIEJIOM CJEAYeT IPOBEPATH YCTOHYHMBOCTD OTAENBHBIX BETBEH Ha YyUacTKaxX MEXIY
y3namu. [Ipu HeoGXOMMMOCTH ClielyeT YYHTHIBaTh BIMSHHE MOMEHTOB B y3JiaX, HalpHMep
OT PacLIEHTPOBKH 1€MEHTOB PEILIETKH.

B CKBO3HBIX CTEPXHAX C pelIETKaMH yCJIOBHaA I'MOKOCTH OTAENBHBIX BETBEH MEXIY
y31aMH [10/bkHa ObiTh He Oosiee 2,7 W He JO/DKHA IPEBBINATH YCIOBHYIO NPHBEACHHYIO
THOKOCTH A ,f CTEPXKHA B LIETIOM.

Honyckaercs mpHHUMATE 0ojiee BHICOKHE 3HAYEHHS YCIIOBHOM rMOKOCTH BETBEH, HO He
Gonee 4,1 npu yclHoBHH, YTO pacyeT TaKHX CTEPXKHEH BBINOJIHEH COINIACHO TpPEeOOBaHHAM
7.2.5.

7.2.5 PacueT CKBO3HBIX CTEPXKHEH C pelieTKaMH C y4eToM YKa3aHHBIX B 7.2.2 u 7.2.4
JomyilieHuH ciiedyeT BHINONHAT, no Gopmyne (7) ¢ 3aMeHod B HeH 3HaueHus R, Ha
Ryd =@ 1Ry. _

ITpu 3TOM KO3 DHUIMEHT YCTOMIUBOCTH @ VI OTAENILHOM BETBH IIPH A, < 2,7 clieayet
npyHEMars paBHeM 1,0, a mpu A, 2= 3,2 — ompenemats no popmyie (8) npu pacyeTHOH
anuHe L = 0,71, The I, — AnuHa BeTBY (Ha PUCYHKE 3,8 JUIHHA BETBH — 2 Ip).
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Oxonuanue mabauyol 8

ObosHauenus, npunsmole @ mabauye 8:

A, — I'MOKOCTBH CKBO3HOIO CTEPXKHS B LIEIOM B IUIOCKOCTH, NEPNEHAMKYAAPHOH OCH y — V),
Amax — HanbONbIUas U3 THOKOCTEH CKBO3HOTO CTEPXHSA B LENOM B MIOCKOCTAX, NePNEHANKYIAPHBIX OCH X —X WIH y — y,;
Ab1.Ap2y Ap3 — TUOKOCTH OTAENBHBIX BETBEH NPU H3rKOE B MIIOCKOCTAX, NEPMEHANKYAAPIILIX OCAM COOTBETCTBERHO | — 1,2 -2 ¥ 3 - 3, Ha yyacrxax

MEXY CBapHbIMH LUBAMH HIIH KpaHUMU 60TaMH, [IPUKPEIUIAIOLMMHE [UIGHKH;
b (b) by) — paccTOfHKME MEXKY OCAMU BETBEH;
d, !, — pa3Mepsl, onpenensieMble No pUCyHKaM 3 H 4;
A — nIOWAAb CEYEHHS BCETro CTEPIKHN;
Agis App ~ NNOUIAAH CEHEHHI PaCKOCOB peIeTOK (TPH KPECTOBOH pellIeTKE ~ ABYX PACKOCOB), PACTIOA0KENTIBIX COOTBETCTBEHHO B
MJIOCKOCTAX, NEPNEHIMKYAAPHbIX ocamM | — 1 1 2 - 2;
Az ~ NIOWANE CEYCHUS PACKOCA peLleTKH (MPpH KPECTOBOH peLleTKe ~ ABYX PAacKOCOB), exKanlel B MIOCKOCTH OJHOM IpaHH (11
TPEXTPAHHOIO PABHOCTOPOHHEIO CTEPKHs);
Iy1, 1,3 — MOMEIITHI HHEPLHH cederns BeTBeH oTHOoCcUTENbHO ocelt cooTBercTBelo | — 1 M 3 — 3 (ana ceyennii Tunos 1 u 3 ),
Iy, Iy — TO Xe, ABYX YTONKOB OTHOCHTENBHO Oceif cOOTBETCTBEHHC | — 1 W 2 — 2 (ansg cevyenns tuna 2);
I, — MOMEHT WHEPLUHH CEYCHHS OROH NNaHKH OTHOCHTENILHO CODCTBEHHOM OCH X — x (PUCYHOK 4; 114 ceueHuit Tunos | u 3);
1y, Iy — MOMEHT MHEPLHUKU CeueHHs OJHOM M3 IUIaHOK, PaclONOKEHHbIX B [JIOCKOCTAX, NEPIEHAMKYIAPHBIX OCAM COOTBETCTBEHHO
1 —1wn2-2(ans ceyenus THUNa 2).

Mpumevaunue-Ktuny | Takke cnefyeT OTHOCUTb CEYEHHUS, Y KOTOPbIX BMECTO LUBELIEPOB NPUMEHEHBI ABYTABDbI, TPYOUaThie H Apyrue NpopHIM 418 ONHOH Unu
oBeux BeTBEH; MpH 3TOM OcH y — y M 1=| 104KHBI NPOXOAKTD Yepe3 LIEHTPbI TAXKECTH COOTBETCTBEHHO CEYEHUs B LIEJIOM U OTHENbHON BETBH, a 3Ha4YeHHs n W Ay B dopmyne (12)
ROMKHbI 00€CTIeUHTb HAHGOBILEE 3HAUEHHE Ay ‘

TT0T°0LEET 91 LID
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B untepBane ycnoBHeIX rubkocted 2,7 < A, < 3,2 3HaueHHe ¢ NOMyCKaeTcs
ornpenesifaTh THHEHHONH HHTepnomsnuei Mexay 1,0 1 3HadyeHueM @ npu A, = 3,2.

a) 6) B) r)

21,

|-

a — TpEyrojbHas, 6 - TPEYroNbHaa ¢ paCriopKkaMH; 6 — KpEeCTOBast;, 2 — KpeCTOBas ¢ paCnopKkamu

Pucynok 3 - Cxembl pewleToK CKBO3IHBIX CTepXHei

11 !

Pucynok 4 — CKBO3HOMH CcTepXkeHb ¢ NJIAHKAMH

7.2.6 Pacuer crepxHeHl COCTAaBHBIX CEUYEHHH W3 YrOJIKOB, MIBEJUIEPOB M Jp.,
COeIWHEHHBIX  BIUIOTHYIO HWJIM  4Yepe3 [POKJIAAKH, CJIEAYeT  BEHIIOJHATH  Kak
CIUIOMHOCTEHYATHIX MPH YCIOBHH, YTO YYACTKH MEKAY COCAHHSIOMMAMHI CBAapHBIMH MIBaMH
HWIM ICHTpaMM KpaiHux OONTOB HE NpPEBHILAIOT A1 COKaThlx 3demeHToB 400 W s
pactsHyThIX 80i. 37ech paauyc MHEPUHM CEYEHHSA [-TO YIOJIKAa HJIM IIBEJUIEPA CIEAYET
IPUHUMATh JJI TaBPOBBIX HJIM JBYTABPOBBIX CEYCHHMH OTHOCHTENBHO OCH, NapajuleibHOMH
IIIOCKOCTH PacloIOXEeHHs IPOKIaA0K, a JAJI KPECTOBBIX CEYCHHH — MAHHMAJIBHBIM.

Ilpu 3TOM B mpenenax ANMHBI CXKATOro 3JEMEHTA CICAYET NpelycMaTpHBaTh HE MEHEe
OBYX IIPOMEXYTOYHBIX CBS3€H (IPOKIAJIOK).

7.277 PacueT coeAMHHUTENbHBIX IUTAHOK M 3JIEMEHTOB DELICTOK CXKAThIX CTEpXHEH
CKBO3HOIO CE€UEHMs JOJDKEH BBIIOJIHATECS Ha YCIOBHYIO IIONepeuHyro cuiny QOpe,
IPHHUMAEMYIO [TOCTOSAHHOM 110 BCEH JTIMHE CTEPXKHS M OIpeAenseMylo o ¢popMmye

17
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Qpe=7,15-10°(2330-E/R,)N/ ¢, (18)

rae N — IpoJoJIbHOE YCHITHE B CKBO3HOM CTEPIKHE;
¢ — K03hQHUIMEHT yCTOMYMBOCTH IPH LEHTPAIbHOM CKAaTUM (A CeYeHUs THIA 6),
NPUHUMAaEMbIH NIPH PacdeTe CKBO3HOIO CTEPXKHS B INTIOCKOCTH IIJIAHOK HJIH PEIIETOK.

YcnosHylo nonepeunyro cuity Qpe CleLyeT pacHpeneaTh:

[pY HaUYUH TOJBKO COEJHHHTENBHBIX IUIAHOK (PELIETOK) — IIOPOBHY MEXAY
IIaHKaMH (peleTKaMu), JEKaIIUMK B IJIOCKOCTSAX, NIEPIEHAMKYIAPHBIX OCH, OTHOCHTENIBHO
KOTOPO# IPOM3BOAUTCS MPOBEPKa YCTOUIUBOCTH;

IIPH HaJUYKH CIIONIHOTO JINCTA U COCTUHUTENBHBIX NIaHOK (PEIIeTOK) — [IOojIam
MEXAYy NUCTOM M IIaHKaMH (pemeTKaMu), JExallHMH B IIJIOCKOCTAX, MapaijlelbHBIX
JTUCTY;

IPH pacdyeTe pPaBHOCTOPOHHMX TPEXTPAHHBIX CKBO3HBIX CTepXHefl — paBHO#
0,8 Qfic 1 KaXIOH CHCTEMBI COEAWHHUTEIBHBIX TUIAHOK (PEMIETOK), PACIIONOKEHHOH B
O/HOY TpaHH.

7.2.8 PacueT COENUHHUTENbHBIX IJIAHOK M MX IPHKPEIUICHUH (CM. pUCYHOK 4) JOJDKEH
BBITIOJIHATHCS KaK pacyeT JIEeMeHTOB 6e3pacKocHLIX GepM Ha COBMECTHOE EUCTBUE CHIbI F,
Cpe3BIBAIOMICH TJIAaHKY, H MOMEHTa M;, M3rubaromero miuaHKy B €€ INIOCKOCTH, 3Ha4deHHs
KOTOPBIX CIeJyeT ONpenessTs o GopMymnam:

Fs= Qsly/b; (19)
M= QOly/2, (20

rae (s — yc/IoBHas NONepedHas Cuila, NpYXosaiasicsd Ha IJaHKy OJHOH I'paHH.

7.2.9 PacueT 3;7eMEHTOB COEHMHMTENBHBIX DEMIETOK COCTaBHBIX CTEpXKHEH clexyeT
BBIIOJIHATH KaK PacyeT 3JIeMEHTOB penreTok miockux ¢epm. IIpu pacyere packocoB pemerok
IO PHUCYHKY 3 ycHJIMe B pacKoce cilelyeT onpenesisaTh no popmye

Ny= oy Qs d/b, 21

rae oy — K03hpUIMEHT, npHHAMaeMbIi paBHsM: 1,0 A1 peleTku no pucysky 3, a, 6 u 0,5 -
IO PHCYHKY 3, B;
Q; — ycJoBHas IoNepeYHas CHIa, IPAXOJUIIIAACS Ha OJJHY INIOCKOCTD PEIUETKH.
Ilpu pacueTe packoCOB KPECTOBOH pemeTKH C pacnopKamu (PHCYHOK 3, I) ciexyeT
YYMTBIBAThb JOTIOJHHTENbHOE YCHIME Ny, BO3ZHMKaIOIlee B KaKIOM packoce OT 00xaTHi
BeTBe# U onpenenseMoe o popMmyne

Naa= 06 Ny Ayl Ay, i 22)

rae oy =dl ,2,/ (2b3 + d3) —3pnech b, l,, d — pasMepsl, Yka3aHHbBIE HA PUCYHKe 3;

Nj, — ycunue B ORHOH BETBH CTEPKHS;
Ay, Ap — IIOMIANb CEYECHUS OQHOTO packoca M OIHOH BETBHU COOTBETCTBEHHO.

7.2.10 Pacuer crepxHell, IpeJHa3Ha4YCHHBIX I YMEHBIIEHHWS pac4eTHOH ITHHBI
CKaTbIX 3JIEMEHTOB, JOJDKEH BBIIONHATLCH HA YCUIIHE, PAaBHOE YCIOBHOH MONEpeYHOi CUlle B
OCHOBHOM CXXaTOM 3JIEMEHTe, olipenesnieMoii o popmyne (18).

Pacder pacnopoxk, npeiHa3sHAaYEHHBIX 11 YMEHBINEHUS PacueTHOM IJTHHEI BETBEH
KOJIOHH B IIJIOCKOCTH, NEPIEHAMKYIIPHON IIOCKOCTH NONEPEYHBIX paM, NPH HaJH4YHH
HAarpy30K OT MOCTOBBIX WM IIOABECHBIX KDAHOB, CJIEAYET BBINONHATE HA YCIOBHYIO

18
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NONEpeYHyI0 CHly, ompeaeiseMmylo no ¢opmyne (18), rae 3Hauenne N crnenyer
NPUHAMATE PAaBHBIM CYMMe€ NpPOMOJBHBIX CHJI B JIBYX BETBAX KOJIOHH, CO€IHMHEHHBIX
pacnopKou.

7.3 IlpoBepka yCTOHYHBOCTH CTEHOK H MOSICHLIX JTHCTOB
UEHTPAIbLHO-CKATBIX 3JE€MEHTOB CIJIOMHOIO CeYeHHs

7.3.1 lpu npoBepke yCTOWYHBOCTH CTEHOK B KaUECTBE PACUETHOH BBICOTBI /1,r CIELYET
MPUHAMATE (PHCYHOK 5):

4
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1 =
S ‘ 5
> =
= 1
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= 3
b best by by b
— — — —1
| i i
S|
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Pucynok 5 - PacueTHbie pa3mepbl CTEHOK, CBECOB M0JI0K, NOAICHbIX JINCTOB
B NPOKATHbBIX, COCTABHBIX H THYTBIX Npoduasx

MOJTHYIO BBICOTY CTEHKH — B CBAPHBIX 31IEMEHTAX;

paccTosSHHE MEXAY OMKaHIIMMH K OCH DJIeMEHTa KpasMH INOACHBIX YTOJIKOB — B
JJIEMEHTaX ¢ QPUKIIHOHHBIMH [TOSCHBIMU COEIMHEHUSMH;

PacCTOSHUE MEXKy HaYajlaMH BHYTPECHHHX 3aKpyIIeHMH — B IPOKATHAIX NPOGHITIX;

PacCTOAHUE MEX/Y KPasiMi BBIKPYKEK — B THYTBIX MPOGHIIAX.

7.3.2 YCTOWYMBOCTL CTEHOK LEHTPAJIbHO-CKATHIX 3JEMEHTOB CIUIOIIHOrO CEYCHHS

CIIEYET CYUTATH 00ECIICUeHHOM, €CNT YCTIORHAsE THOKOCTh CTEHKH A = (Aqr/ 1,,) Ry/E He

NPeBBINIAET 3HAYECHMI NpEIETEHOH YCIOBHOW THOKOCTH A 4, OMpeJeIseMbIX 10 QopMyIam

Tabnuuel 9.
7.3.3 CTeHKH LEHTPaJIbHO-CKATHIX IEMEHTOB CIUIOHIHOTO CEYEHHS (KOJIOHH, CTOeK,

onop ¥ T.IL) Npd A, = 2,3, KaK NpaBHIO, CIAEAYET YKpPEIUIATh IOMNepedHbIMH pedpamu
HKECTKOCTH C IIaroM ot 2,5k, 10 3he; Ha KaXJAOM OTIIPABOYHOM DJIEMEHTE JOJDKHO OBITh
HE MeHee AByX pebep.
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Tadonuua 9

YcnosHas [TpenenbHas ycnoBHas ruOKOCThb
CeyeHue

THOKOCTb JeMeHTa A CTEHKH }\.uw

<2 130+0,05 A~ (23)

Je I“l >2 1204035 A <2.3 (24)
_

<1 1,2 (25)

>1 1L0+02 A<16 (26)

<08 1,0 27)
l ’ >08 085+0,19 A< 1.6 (28)

0.8< h<d (0.40+0.07A)(140,25 [2— b Flhor ) (29)

Obo3Hauenus, npuHamoie ¢ madauye 9:

A - ycnoBHas rHOKOCTb JMEMEHTA, IPHHUMAEMas B PacUeTe Ha YCTORYMBOCTb MPH LCHTPAILHOM
CKATUH;

by — IMpHHA TIOIKH TaBpa.

MTpumevanns

1 B K0p06‘{aTOM CCUYCHHUH 3HAYCHHE qu CACAYET ONpeACAaTs AJis MJACTHHOK, PAaCNOAOKEHHLIX NapajuICIbHO
NMJOCKOCTH, B KOTOpOﬁ HpoBEpACTCA yc*roiianocn 3JICMEHTA B LCJIOM.

2 B TaBpoBOM CeueHUH ROMKHO cOOMOAATLCA yenosue | < b/ hy<2; npu A <08 uan

A>as dopmyne (29) caenyer npHHUMATh COOTBETCTBEHHO A=08um A =4.

3 3Hak «<» B (opMynax o3HauaeT, yTO 3HaueHUE Aww B Cllyyae €ro IpeBbileHHs npu pacuere no Gopmyie
CNEAyeT MPHHMMATh PaBHBIM YKa3aHHOMY B IPaBO# 4aCTH.

B cmnomHocTeH4YaThIX BETBSX KOJIOHH CKBO3HOTO CE€YEHHA pedpa KECTKOCTH
JOTIYCKaeTCy YCTaHABJIHBATh TOJBKO B Yy3/aX KpEILUICHHS COSAHHHTEIbHBIX PpEHIETOK
(m1aHoK).

B crenke, ykpenneHHOH TOJNBKO MONEPEYHBIMM pebpaMy, MIMpPHHA WX BbICTyNalomei
4acTH b, JOJDKHA OBITH JUIS IAPHOTO CHMMETPHYHOTO peGpa He MeHee (A / 30 + 40) mm, s
OJIHOCTOPOHHETO pebpa — He mMeHee (her / 20 + 50) MM; Tonumua pebpa !, AODKHA OBITH HE
MEHee 2b, Ry/E.

CreHKM NOMyCKaeTCs yKPEIUIATh OJHOCTOPOHHHUMH ITONIEPEYHBIMH peOpaMH KECTKOCTH
U3 ONMHOYHBIX YTOJKOB, IPUBAPEHHBIX K CTEHKE IEpOM. MOMEHT WHEpUHH Takoro pelpa,
BBIYUCIIIEMBIH OTHOCHTENBHO OCH, COBHajamoliell ¢ Omixaiimed K peOpy I'PaHblO CTEHKH,
J0JDKEH OBITh HE MEHEE YeM I IAapHOTo CHMMETPUYHOT0 pedpa.

7.3.4 B 1eHTpanbHO-CKaThIX 3JIEMEHTaX ABYTABPOBOTO CEUCHHA C PaCUeTHOMH BHICOTOM
CTeHKH hg B clIydae  YKpEIUIEHHS CTCHKHM DPOXOJBHLIM  peOpOM  IKeCTKOCTH,
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1
pACIIONIOKEHHBIM [I0CEPEIHHE ¥ MMEIOIIMM MOMEHT MHEPIUH cedeHus [, npu u 3 <6,

ef tw
ClieyeT 3Ha4YEHUE A v, YCTAHOBICHHOE B 7.3.2, yMHOKHTBH Ha KO3DPHUIHUEHT
1 I
B=1+04—"-1-01—2= 30)
eftn hef tw

Ipu pacronoxeHHH pedpa ¢ OIHOH CTOPOHBI CTEHKH €ro MOMEHT HHEPLMH CleHyeT
BBIUHCIIATH OTHOCHTEIBHO OCH, COBNaJaouIeH ¢ OnuKainei rpaHpio CTCHKH.

B ciy4ae BBIIONAHEHHs NPOJOAbHOTO pebpa B BuAe rodpa CTEHKH IIPH BHIYHUCIIEHHH higf
CNeAyeT YYHTBIBAThH Pa3BEPHYTYIO JUIHHY rodpa.

IIpononbHbie pedpa >KeCTKOCTH CIeAyeT BKIIFOYATh B PACYETHBIE CEYCHHS JIEMEHTOB.

MunrnManbpHble pa3Mepsl BBICTYTAIOMIEH YacTy IIPOJONIBHBIX pebep KECTKOCTH CleAyeT
IpUHHAMATH KakK Juls oNepedHBIX pebep cornacHo TpeboBanHusaM 7.3.3.

7.3.5 B cioywasx xorga (akTH4ecKOE€ 3HAYEHHE YCIOBHOM TI'MOKOCTH CTEHKH A,

[peBbILAET [IPpeieNbHOE 3Ha9eHUE Ay, BBIYMCIIeHHOE O hopmynam (23) — (29) Tabauws! 9,
MPOBEPKY YCTOMYHUBOCTU 3jeMeHTa no dopMmyne (7) IOIMycKaeTcs BBHIIOIHATh C Y4E€TOM
pacdeTHONM YMEHBILEHHOM IUIOLIAIH ceueHus A, , ONpeAeneHHoMN cornacHo 7.3.6.

7.3.6 Ilpu pacuere LEHTpaTbHO- M BHELEHTPEHHO-CXATBHIX CTEPXHEH CIUIOLIHOTO
ceyeHMs B Ciydasx, Korja (aKTHYeCKoe 3HaYeHHE VYCJIOBHOM TMOKOCTH CTEHKH

Ay = (hes 1 84) /R, /E mpeBBIAET (Ipy UEHTpaNbHOM CKaTHH He Oojee dem B 2 pasa)

3Ha4YEeHHE [peJIeNIbHOH YCIIOBHON r'HOKOCTH CTEHKH A 4, HOJMYYEHHOE COTNACHO TpeOoBaHHAM
7.3.2, a Takxe 9.4.2 u 9.4.3, B dopmynax (7), a Taxke (109), (111), (115), (116), (120) u
(121) momyckaeTcs TPHHHMATh PacueTHYIO YMEHBIICHHYIO IUOMAnh CeYeHUS 4, B3aMeH A.
3HaveHue 4, cieayeT BBIYKCIATE MO GopMysiam:
JUISt ABYTaBPOBOTO M HIBEJLIEPHOTO CEUCHHM

Ad =A- (hef'— hd) Ly (31)

UL KopobyYaToro cedeHHs:
[IpH NEHTPAILHOM CXKATHH

Ay=A-2hg—ha) t. — 2bes) — ba) 1y 32)
IIPH BHEIIEHTPEHHOM CIKATHH
Ag=A -2 ho) 1y, 33)

B dopmynax (31) - (33) oGo3naueHo:
he ¥ hg — pacuyeTHast M YMEHBUICHHAs BLICOTA CTEHKH, PACHIONOKEHHOM MapaiebHO
IIOCKOCTH, B KOTOPOH IPOBEPAETCS YCTOHINBOCTD;
b1 M by — pacueTHas ¥ yMEHbIICHHAS MHPHHA MOsica KOpoGYaToro ceyeHus,
PAacHoNOXKEeHHOTO NEPIEHAMKYIAPHO IUIOCKOCTH, B KOTOPO#
NpoBepAETCs YCTONIHBOCTb.
3Ha4eHHE /iy B IEHTPATBHO-CKATBIX YIEMEHTAX CIIeAYeT BEIYHCIATH 110 GOpMyIam:
IUIsL ABYTABPOBOTO CEYCHUS

ha= t [N = (Md Ko = D(A e = 1,2 =0,150)] JE/R, G4

rje npu A>35 creAyeT NpHHAMATh A = 3,5;
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I Kopoﬁqa"roro CEYCHHA

ha=ty [ Ay, = (A 20y = 1N A, -2.9-022 +0,72,)) JE/R_, (35)

rae npu A > 2,3 cneayer opuHEMarte A = 2,3;
JUTS HIBEJUIEPHOTO CEYEHHUS

ha=1ty A \JEIR, . (36)

3HayeHus A H A, B dopmynax (34) — (36) WA LHEHTPAITBHO-CXATHIX 3JIEMEHTOB
clienyeT TpPHHUMATH COTNAcHO TpeGoBaHusaM 7.3.2. Hpn BBIYMCIICHHH 3HauyeHds hy JUiA

KOpOOYaTOro ceuyeHus Mo Q)opmyne (35) BmecTo hy, ty, /luw oA, crenyeT MpHHHMATh
COOTBETCTBEHHO by, I, A,,fl u A £1=(beg1/ tr) JR /E ,npu 3TOM 3HaYeHHe iuf; crenyer

onpeIensTh coryiacHo tpeboanusam 7.3.10.

3nauenue hy IS BHELICHTPEHHO-COKAThIX 3JIEMEHTOB ABYTaBpOBOTO H
KOpoO4YaToro ce4eHHil ciefyeT BBIYHCIATH 0 dopmynam coorercTBenHO (34) u (35);
[ipy 3TOM B 3TUX (opMmynax 3HadeHuss 4 = A, H A, cHedyeT IPUHHMATH COrIACcHO
TpecOoBaHusaAM 9.4.2.

7.3.7 Ilpu npoBepke YCTOHYMBOCTH MOSICHBIX JIICTOB B KaYeCTBE PacYeTHOH LIMPHHBI
cBeca by cilelyeT IPHHUMATh PACCTOSIHHE:

OT I'paHy CTEHKH JI0 Kpas NOSCHOTO JIUCTA (TOJIKK) — B CBAPHBIX YIEMEHTAX;

OT OCH KpaifHero Oonra B mosice A0 Kpad HOACHOrO JHCTa — B JJE€MEHTaXx ¢
(pHKLIMOHHBIMH HOACHBIMH COCAUHEHHIMH;

OT HavaJia BHYTPEHHETO 3aKPYIJIEHHS [0 Kpas IOJIKH — B NPOKaTHBIX NPOQHIIAX;

0T Kpas BbIKPYXKH [0 Kpas IOJIKH — B THYTBIX NPodH/IX (CM. PHCYHOK 5).

7.3.8 YCTOMYHBOCTD TOSCHBIX JMCTOB M IIOJIOK LIEHTPAJIbHO-CXKATBHIX 3JAEMEHTOB
CILUIOLIHOIO CEYEHHS clieayeT cUUTaTh 00CCICUEHHOMN, ecll yCIOBHAs THOKOCTE CBeca nosca

(nosikn) Ay = (ber Ity JR, / E He mpepsllIacT 3HAUEHHH NpeebHOH ycnoBHOH rmbKocTH

cBeca nosica (IIOJKH) /luf, omnpezpenseMpIx 1Mo GhopMyaam Tabiuiisl lO B KOTOPBIX IpH

3Hadenuax A <0,8mwm A > 4 ClefyeT IPUHHUMATE COOTBETCTBEHHO 1 =08 pm 4 =4
7.39 B NeHTpPaIbHO-CXATBIX 3JIEMEHTaX KOpoOYaToro cedeHus  OpeaesbHYI0

YCJIOBHYIO THOKOCTh  IOSICHOTO JHUCTa A ,¢y CIAEAyeT MPUHHMATH 10 Tabndue 9 kak M
CTEeHOK Kopobuatoro ceueHus: Az 1= (ber1/ ty) 1/Ry /E.

7.3.10 BsricoTa otruba MOnKu (CTEHKH) dgs (CM. PHCYHOK S) AomkHA ObITH HE MeHee
0,3 b B 3meMeHTax, HE YCH/ICHHBIX IaHKam#, H 0,2 b, — B 2J1€MEHTaX, YCHJIEHHBIX
wiaHkaMi (oM. Tabauuy 10); mpu oToM ToalMHa pedpa goMkHa OBITh HE MeEHee

2a4 R /E .

7.3.11. Ilpn Ha3HayeHHWH CeUCHHHN LEHTPAJIBHO-CXKATHIX 3JEMEHTOB 110 NpPEEIbHON
THOKOCTH (B COOTBETCTBUH C meﬁosaﬂmmn paszzena 10.4) 3sHaueHUs NpeE/bHBIX yCIOBHbIX

rHGKOCTeH CTEHKH A uw W TIOSICOB A 4 (A uf.i)> OTpPENETAEMBIX COOTBETCTBEHHO 110 Tabaxuam
9 u 10, nomyckaercs yBeIM4YMBATH YMHOXEHHEM Ha KOIPPUIHEHT 1/(/AARYIN , HO He 6Goiee

yeM Ha 1,25.
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Tabnuua 10
[IpenensHas ycnoBHas ruOkoCTh cBeca (0Truda) noJakH
Cenenme X,,f npu ru6KocTH dementa 0,8 < A <4
—_— B
| 0,36 +0,10A (37

—

gr—

[ ( 043 + 0,084 (38)
| W :

| | 0,40 + 0,07 A (39)

0.85+0,19A (40)

Obosnauenue, npunamoe 6 madauye 10:

A - YCJIOBHas THOKOCTD 3;1eMeHTa, IPUHUMAeMasl B pacueTe Ha YCTOMUYHMBOCTD IPH LEHTPANLHOM CKATHH.
MTpumeuanue— /s caecos (0TruboB) N0:10K (CM. PUCYHOK 5) npelenbHble 3HAYEHUS YCI0BHOH FHOKOCTH

Kuf, BbIYHCAEHHbIE 10 GopMynaM (37) 1 (38), caenyer ymHoxath Ha ko3ddHuueHT 1,5, a no popmyie (39) — va 1,6.

8 PacueT 3/71eMeHTOB CTAJILHBIX KOHCTPYKIHH NpH H3rude
8.1 O6mue no1okenns pacyera

B 3aBucMMOCTM OT Ha3Ha4ye€HHs W YCIOBHUH 3KCIUIyaTalliM KOHCTPYKIHH pacdet
W3rudaeMsaIX 3JEMEHTOB (0a0K) cieAyeT BBIIOJHATh 0€3 y4eTa HIH C YIETOM IUIACTHYECKHX
nedopmanuil B COOTBETCTBHHU C IOJPA3/IeICHUEM 3JIEMEHTOB Ha TPU KJlacca cornacHo 4.2.7.

banku 1-ro knacca cienyer NpHUMEHATH [ BCEX BUAOB Harpy30K M PacCYMTHIBATh B
npeaenax ynpyrux nedopmanuid; Oaiku 2-ro ¥ 3-ro KJIAaccoB cleAyeT NPUMEHATH AN
CTaTHYECKUX HArpy30K U PacCUMTHIBATH C YUETOM Pa3BUTH MIACTHYCCKHUX Aedopmalimii.

Banku KpaHOBBIX yTei Mo KpaHbl rpynin pexuMoB pabotsl 1K — 8K o F'OCT 25546
IIpY pacueTe Ha IPOYHOCTD CNEyeT OTHOCHTb K 1-My Kiaccy.

buctanpHble Oalky clieayeT OTHOCHTB KO 2-My KJIacCy M pacCYMTHIBaTh C y4E€TOM
OrpaHHYEHHBIX TUIACTHYECKHX JedopMaldii B CTEHKE, 3HAYeHWs KOTOPBIX CIICIHYeT
onpeacssaTh IpH AOCTHXXCHHH pacdeTHOrO COMPOTHBIIEHHS Ry B mosicax, BBUIOJHCHHBIX H3
6ouee MpoYHOH cTany.
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8.2 Pacuer Ha MPOYHOCTH H3rHOaEMBIX 3JIEMEHTOB CILIOMHOIO CEYEHHH

8.2.1 Pacyer Ha npo4HOCTH 6atok 1-ro Kiacca ciaeayeT BEIOJIHATE 110 GopMyam:
IIpU JEHCTBMU MOMEHTA B OJHOM U3 IMTABHEBIX IJIOCKOCTEMH

M
_ <1 @1
Wn.min R Ve
IpH JEHCTBHH B CEYCHHH MONEPEUHOM CHIIBI
95 oy 42)
ItWR) )’C'
HpP[ HeﬁCTB]{H/I MOMEHTOB B /IByX TJIAaBHBIX MIIOCKOCTIX (H HATA4YUH 6HMOMeHTa)
M
sy oy oo B0 o (43)
IXnR_vyc IynR_vyc IwRyyc

TAe X U y — PacCTOsIHUSA OT JIABHBIX OCEH JI0 paCCMAaTPUBAEMOM TOYKH CEYEHUS
MPH OJHOBPEMEHHOM JCHCTBHH B CTEHKE OAIKH MOMEHTA U MTOTIEPEYHOM CUITBI

087 [ =
R, Joi-0,0,+02+3t%, < 1, Ty/Rey< 1, (44)

rie ox= M, y/I,, — HOpMaIbHOE HAUPSDKEHHE B CPEAUHHOH IITOCKOCTH CTEHKH,

TapaieIbHOe IPOOJIBbHOMR OcH HanKu;
G, — TO XK€, NEPNEHAUKYIAPHOE IPOJONBHOHN OcH GaiKku, B TOM YUCIE Cioc,
onpeaenseMoe o popmye (47);
Ty = QS/(t,)— xacaTelbHOE HANPSHKEHHE B CTCHKE.
HanpsbkeHuss Gy H Oy, NpHHUMaeMble B dopMye (44) co CBOMMH 3HAKaMH, a TAKKe
Tyy CJICIYET ONpeAeNnsiTh B OXHOM U TOH Xe TOUKe CTEHKH OanKu.
B Gankax, paccuuTBIBaeMBIX 10 hopMmyiie (43), 3HaUSHNUs HaNpsHKEHUM B cTeHKe Oankn
JIOJDKHBI OBITH NpOBEpeHs! 110 Gopmyste (44) B IBYX ITIaBHBIX IJIOCKOCTSIX U3ruba.
Tlpu ocnabrneHny CTEHKH OTBEPCTHSAMH Ui OONTOB JIEBYIO YacTh (GopMyIs! (42), a Taioke
3HaYEHHE Ty, B GopMyie (44) ciemyeT yMHOXKAT Ha KO3(hOUIMEHT O, OpelensieMblii 1o hopmyie

a=s/(s—d), (45)

rae §— Llar OTBepCTHH B OJHOM DAY,
d — nuaMeTp OTBEPCTHA.

8.2.2 Pacyer Ha MPOYHOCTH CTEHKH 0ajlKu, HEe YKpeTIeHHOH pebpaMu »KEeCTKOCTH, IpH
JeCTBHM MECTHOTO HANpPSIKEHHS G, B MECTaX IPHIIOKEHHS HArpy3Kd K BepXHeMy IosCY, a
TaKXKE B ONOPHBIX cedeHUAX Oaslky clexyeT BBIIONHATH IO hopMyIne

Zee <, (46)
Ryyc
rae Cic = F/ (lef tw). @7
3neck F — pacyeTHOE 3HaUCHHE HArPy3KH (CHIIBI);
lef— yCTIOBHAS JUTHHA PaclpelieleH s Harpys3KH, onpejensemas no popMyiam:
JUIS CIIy4aeB 110 pUCYHKY 6,a u 6

lyg = b +2h (48)
IUlA Cltydast TIO PHCYHKY 6, B
ly= vy 3YI,/1, (49)
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a — CBapHas#; [ NnpokaTHas; 6 — CBapHaa WU NpOKaTHafs NpH HArpy3ke OT KOJieCa KpaHa
Pllt'yHOK 6 ~Cxembl pacnpeaeeHusi éOCpe}]OTOHEHHOﬁ HArpy3KH Ha CTEHKY Dankn
riae h - pa3Mep, paBHBIH CyMMe TOJIIIMHBI BEPXHETO HosAca OajIKM U KaTeTa MosiCHOro 1iBa,
€CIM HHXHAS Oaska cBapHas (CM. pHCYHOK 6, ), JM00 PacCTOSHHIO OT HAPYXHOH
rpaHH MOJKH 0 Hayana BHYTPEHHero 3aKpYTTIeHHA CTCHKH, €CITH HWKHAA Oajka
npoKarHas (CM. pUCYHOK 6, 0);
Y — K03GGHIMEHT, TPHHAMAEMBIH paBHBIM: 3,25 — 114 CBApHBIX U MPOKATHBIX OAJIOK;
4,5 ~ st 6aoK ¢ GPHUKIHOHHEIMH IIOSCHBIMH COCIAHCHUAM,
Iy — cymMMa coOCTBEHHBIX MOMEHTOB HHEPIIMH N0sica OAIKH U KPaHOBOTO Pelbca HIIH
MOMEHT MHEPIIHK CEUCHHUS, COCTOSIIIETO U3 10sICa U pesibca B Cllydyae IPMBapKH

pebca MBaMM, 00eCIIETHBAIONMME COBMECTHYIO paboTy Iosca H pefbea.

8.2.3 PacueT Ha npovyHOCTH paspe3HbX O0anok 2-ro ¥ 3-ro KJaccoB ABYTaBPOBOIO H
KopoOyaToro ceueHHH (PUCYHOK 7) W3 CTaid C HOPMAaTHBHBIM CONPOTHBICHHEM
Ry, < 440 H/mM® mipu cobmonenun  TpeGopammit  8.4.6, 8.5.8, 859 u 85.18 u upu
KacaTeNbHBIX HAmpHKEeHHIX T, = Ox/ A, < 0,9 R; (kpoMe ONopHBIX ceueHHit) ciienyeT

BBHIMIOJIHSATH IO (popMyJIam:
npu M3rube B MIOCKOCTH HauOOJIbIIICH KecTKOCTH (I, > 1))

M
— < (50)
chWxn,min Rch
TIpU U3rube B IBYX TNIABHBIX IUIOCKOCTSX M HalpsokeHuAX T, = Qy/ (2Ap) < 0,5R;
M
M, + 2 <1. (51)
C.\‘BWxn.m‘m Rch cyWyn,min Ry Ye

3necy M., M, — abcomoTHEIE 3HaueHNS H3THOAIOIHX MOMEHTOB;
Cx, ¢y — KO3QQHULHEHTD!, IpHHHMaeMbIe coryiacHo Tabauue E.1;

B — ko3 dULUEHT, IPHEAXMAEMBIN PABHEIM:

npu 1,50,5R; B=1;
mpu 0,5 R, <T,.<0,9R;
0,20 T, 4
=1- —2— (=), 52
P a,+0,25(RS) (52)

rne oy = Af /A, — OTHOIIICHHE IIOM@AN CE€YeHHs TMosfca K momaad CEYCHUs CTCHKH
(lIIISl HECHMMETPHYHOI'O CCUHCHUA Af— Ioinaabk MEHBIIECTO MOACA;
A Kopoﬁqa'ror 0 CCUYCHHUA Aw — CyMMapHas 1iomaab ceyeHu# ABYX

CTEHOK). .
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| <
1
=

Y y
Pucynox 7 - CxeMbl AByTaBpoBOro (a) u KopoGuatoro (6) cedenuii 6anok
C ﬂeﬁCTBYIOm“MH HA HAX YCHJIHAMH
INpu pacuere ceuenns B 30He uHcTOro M3ruba B Qopmynax (50) u (51) cnenyer
npHHUMaTh B = 1 ¥ BMeCTO KOYPPHUUEHTOB C; M ¢, COOTBETCTBEHHO
Cm =05 (1 4+ ¢0); cum=0,5(1 + ¢). (53)

Pacuet Ha NpoYHOCTH B OMOPHOM cedyeHun Oanok (mpu M, = 0 u M, = 0) crenyer
BBIIONHATH MO GOpMYITam:

o <1 (54)
ARy,

&— <1. (55)
2Af Ry,

Ilpn ocrabneHuu CTEHKH OTBEPCTHSAMH A/ 60JITOB jieBYIo yacTh dopmyn (54) u (55)
clleflyeT yMHOXATh Ha K03 duuueHT 0, onpeaensemslii o gopmyie (45).

C nesbio yCTaHOB/CHHS pa3sMEPOB MHHHMAJBHBIX CEUEHHH cOCTaBHEIX 0anoK 3HaYeHUs
KO3Q(HUIMEHTOB ¢ W ¢, HOIYCKAeTCA NPHHMMATh MEHBIIE 3HAYEHHH, IPHBENCHHBIX B
tabnuue E.1, HO He menee 1,0. Meromuka moabOpa MHUHHMATBHBIX CEYEHHH H3THOAEMBIX
3]€MEHTOB NPHUBE/ICHA B IPWIOKEHUH M.

8.2.4 Pacuer Ha mpoYHOCTH pa3pe3HbIX OANTOK MEPEMEHHOro cedeHus: coriacHo 8.2.3 ¢
y4€TOM ILIACTHYECKHX AeopMaluil NOMycKaeTcs BBIIONHATH TOJNBKO B OJHOM CEYEHHH C
Haubonee HEONArONMPHUATHBIM COYETAaHHEM ycunuii M M Q; B OCTaNbHBIX CCUCHHAX Oaiku
pacdeT clelyeT BBINOJHATh NPH 3HAYEHUSIX Ko3h@UUHEHTOB ¢, W C, MEHBIIHX, YeM B
tabmune E.1 npunoxenus E, unu cornacuo 8.2.1.

8.2.5 Pacyer Ha NMPOYHOCTH HEPA3PE3HBIX M 3AUIEMIICHHBIX OAMOK MOCTOSHHOI'O
IBYTaBPOBOTO H KOpOOYATOTrO CEYEHHH C IBYMA OCAMH CHMMETPHH, HW3rHOaeMbIX B
IIOCKOCTH HanOONbINe# XKECTKOCTH, CO CMEXHBIMH NPOJIETAMH, OTIIHYAIONIMMHCA He Oosiee
yem Ha 20 %, mnpu cobmopmeHun tpeboBanuit 8.4.6, 8.5.8, 8.59 u 8.5.18 crmenyer
BRIIONHATH 10 ¢Qopmyne (50) xak cedeHuil 2-ro KiJacca C YYETOM YACTHYHOIO
nepepacnpeeNicHHs ONIOPHBIX U MPOJICTHBIX MOMEHTOB.

B sToM ciyyae pacyeTHOe 3HadeHHe MOMEHTA ClIe/lyeT ONpeAeIIsSTh o gopmyiie

M = 055 (Mmax + Mef)s (56)

rae Mpmax — HauGonbmumii M3rubaioNIHii MOMEHT B NIPOJIETE HIIM Ha OIOPE, onpeuemeMblﬁ
H3 pacdeTa Hepa3pe3HoH OalKu B IPeNONOKCHIH YIIPYTroit paboTh CTANHM;
Mg — ycmoBHsIN U3rHOAONIHH MOMEHT, paBHBIH:
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a) B Hepa3pe3HbIX Oajikax ¢ MAapHHPHO ONEPTHIMU KOHLAMH OOJbIIeMy U3 3HAUCHMI:

M
M, = max L% 57
4 {1+a/l} 67
My=0,5M; (58)

rIe CHMBOJI max O3HAYaeT, 4TO CJEAyeT HAHTH MakCHMyM BCEro CIEAYIOLIEro 3a HUM
BBIp2)KCHUS,;
M - n3rubarommii MOMEHT B KpaifHeM IIpoJeTe, BEIMHCIICHHBI KaKk B CBOOOIHO ONEPTOi
OAHONPONETHOH Oanke;
a — PacCTOSIHHE OT CEYEHHs], B KOTOPOM AEHCTBYEeT MOMEHT M), 10 KpaiiHe# onopsl;
! — AnuHa KpaiiHero MpoJeTa;
M, — MaxcuManbHBIA H3rubaronMii MOMEHT B IIPOMEXYTOYHOM IIPOJIETE, BEIYUCIEHHBIH Kak

B IIAPHUPHO OMEPTOH OXHOMPOICTHOU OalKe;

6) B OTHONPONETHHIX M Hepa3pe3HbIX OalKax ¢ 3alleMICHHBIME KOHUAMH M= 0,5M;,
rae M; — HanOobIIHI U2 MOMEHTOB, BEIYHCIIEHHBIX KaK B OaJIKax ¢ IMIapHHpaMH Ha O[opax;

B) B Danke ¢ OJHHM 3alIeMJECHHBIM U APYTMM CBOOOAHO ONEPTHIM KOHIIOM 3HAYECHHE
M,s cnenyert onpenensts o gpopmyiie (57).

3HaueHue 7, B ¢opmyne (52) cnemyeT BBIMHCIATH B CEUYCHHHM, IJIC ACHCTBYET Mpmax;
€cni Mmax — MOMEHT B TIpoJeTe, ClIeAyeT IPOBEPUTH OMOPHOE CEUCHHE OANKH.

8.2.6 PacueT Ha IPOYHOCTH Hepa3pe3HBIX U 3aLIEMIICHHBIX 0AllOK, YAOBJIETBOPAIOMIMX
8.2.5, B ciaydae u3ruba B IBYX INIaBHBIX IDIOCKOCTAX CIIEyeT BRIMONHATH Mo ¢opmyiie (51) ¢
y4eTOM TIE€pepaclpesesieHuss ONMOPHBIX ©  MPOJETHBIX MOMEHTOB B JBYX IJIABHBIX
IJIOCKOCTSX COIIACHO yKazaHuaM 8.2.5.

8.2.7 PacueT Ha NPOYHOCTH HEpPa3pe3HBIX H 3aIMEMIICHHBIX OAJOK, YXOBIETBOPSIOMMX
TpeboBanmsam 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18, monmyckaercs BeIONHATH MO dopmyne (50)
Kak cedyeHHH 3-ro Kiacca ¢ y4eTOM NepepacnpefencHHus H3rHOAIOUIUX MOMEHTOB H
00pa3oBaHMsl YCIOBHBIX IUIACTHYECKUX INAPHHPOB, a TAIOKE BIMSHHUA KacaTelbHBIX
HaIpsKEHAHR T, B coorBeTcTBHH c 8.2.3 B CEYeHHAX C MaKCHMaJbHBIM HK3rHGaromum
MOMEHTOM.

8.2.8 Pacuer Ha npouHoCcTh OMCTANBHBIX paspe3HbIx OaloOK IBYTaBpOBOTO M
KopoO4aToro ce4eHuit ¢ qBYMs OCAMH CUMMETPHHU TIpH cobmoneHun tpebopauuii 8.4.4, 8.5.9
u 8.5.17 u npn KacaTedbHBIX HanpskeHUAX T, S 09k, U T, < 0,5 R, (xpome OmMOpHBIX
CEUeHHI) clieayeT BHIIOMHAT KaK pacdeT ceyeHHi 2-ro kiacca no Gopmynam:

NpH H3rube B 0HO} TMaBHOI IOCKOCTH

M. <1, (59)

cxrBernRyw‘Yt

NpH U3rHOE B ABYX MIaBHBIX ILIOCKOCTAX

M
M, + 2 <1 (60)
cxrBernRwac cerynRnyc
B dopmynax (59) u (60) o603naueHo:

Cxr = (07 + 0,25 - 0,0833/r %) / (04 + 0,167), (61)

tae op=Ar/A,; r=Ry/Ru;
Br— ko3¢ dunHenT, npuRNMaeMblii paBHBIM:
mpu T, <05R, B,=1;
nipu 0,5 R; <1, < 0,9 R
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Bo=1- —2 (I 62)
a,r+025 "R
Cyr — KO3 GHIMEHT, TPUHUMAEMBIi paBHbM 1,15 — 11 1BYTaBpOBOTO CeueHUs U
1,05/r — nns xopob4aToro cedeHmns.
Pacuer GucTaNbHBIX 6anoK IpH HAIMYMH 30HE] YHCTOTO H3rMOA M B OTIOPHOM CEYEHHH, a
TAKOKE C yU4eTOM OCJIabIeHHA CEYCHHUA ClIeAyeT BBIUIOHATE COrTIacHo 8.2.3 u NpuiokeHuo M,

sw

8.3 PacueT Ha NPOYHOCTH 0a/10K KPAHOBLIX NYTEH CINIOIIHOIO CeYEeHHS

8.3.1 Pacuer Ha NPOYHOCTh OAJOK KPAHOBBIX IyTell cleAyeT BBHIIOIHATL COTTIACHO
TpeboBanussM  8.2.1 Ha [JelCTBHE BEPTHKAIBHBIX ¥ TOPH30HTAIBHBIX  HAarpy3ok,
onpexnensembix cormacao CIT20.13330.

8.3.2 Pacyer Ha IPOYHOCTH CTEHOK OATOK KPaHOBBIX MyTei (3@ HCKIIOUEHHEM OanokK,
pacCUMTHIBAEMBIX Ha YCTaJOCTh, A KPAHOB rpymm pexumoB paGorel 7K B mexax
MeTaJllypruueckux npou3poAcTs u 8K) crenyer BpHIONHATE 1O dopMyne (44), B KOTOPO
NpH pacyeTe ceueHMH Ha OIopax Hepaspes3HbIX Oanok Bmecto koaddunuenta 0,87 cienyer
npuHUMaTh Ko3¢puuueHt 0,77.

8.3.3 Ilpu pacyeTe Ha IPOYHOCTh CTEHOK OaJOK KPaHOBBIX yTel U3 CTANH C TIPENEioM
TekyuecTH He Gonee 440 H/mMm® s KpaHoB rpynn pexumoB pabotsl 7K (B mexax
METaJLyprH4ecKHX NPOH3BOACTB) H 8K ZOIKHBI OBITh BBITIOIHEHBI YCIOBHSL:

% \[(Gx + G )} (O, + 0 )0y + 000y +3(T,, +7,,.,. )" ST (63)
) (Ox + Clocx) [ Ry< 1 (64)
(Clocy +05) / Ry < 1; (65)

(T + Toey + Tr) [ Ry <11, (66)

rae f ~ koadpuunent, nprHUMaeMsIif pasHbM 0,87 juts pacuera paspesHbix 6amok u 0,77
JUIs pacdeTa CeYeHHH Ha ONOpaX Hepa3pe3HbiX 6anok;
Ox=M/Wyu;, Olocx= O’ZSGIUC,Y; Slocy= 'Yf’Yf]F,,/(tl,f) s O = 2M,t/ If;

Ty = Q /(zh), Tloc,xy = 0’3610c,y§ Txy = 0,25 Op - 67)
B ¢opmynax (67) 0603HageHO:
M u Q- cooTBercTBEHHO M3rHOAIOIHHI MOMEHT M HONEpeYHas CWIA B CEYEHHH OaJIKi OT
pacdeTHO# Harpy3KH, onpeneiaeMoi cornacHo CIT 20.13330;
Yr — x03bHIHEHT HANEKHOCTH TI0 HATPY3KE AN KPAaHOBBIX HArPY30K, IPHHHMACMBIX
cornacro CIT20.13330;
Yn — KO3QDUIMEHT yBEMYEHHS COCPEAOTOUEHHOH BEPTHKANBHOMH HAarPy3KH OT OIHOTO
KoJleca KpaHa, npaarMaeMsli coritacHo CIT20.13330;
F, - moiHoe HOPMATHBHOE 3HAYCHHE COCPEOTOYCHHON BEPTUKAIBHONR HArpy3Ku OT OXHOIO
KoJieca KpaHa;
l,s— ycIoBHas JANMHA, OPEJeNseMas CornacHo TpedboBanusaM 8.2.2;
M, — MeCTHBIH KpyTSIIMI MOMEHT, ONpeaenaeMblii o Gopmyie

M=% Y Fae+0,75 O i, (68)

rae e = 0,2 b (38ech b — MYpPHHA TOJOMIBEI PEIILCa);
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(; — pacueTHas TOPH30HTAIbHAs Harpy3Ka, HaNpaB/ieHHas OMEPEK KPAHOBOIO MyTH,
BBI3BIBaEMast IEPEKOCAMH MOCTOBBIX KPaHOB H HENapa/UICIbHOCTRIO KPaHOBBIX
nyteii 1 npuHEMaeMas corsacuo CIT 20.13330;

h, — BBICOTa KPaHOBOTO peJbCa;

I=1+bs tf3/ 3 — cymMMa cOOCTBEHHBIX MOMEHTOB HHEPIMH IIPH KPYYEHHH pefibea U nosica,

rae by u ¢ — COOTBETCTBEHHO IIHPHHA U TOJIIMHA BEPXHErO MosAca OaKu.

Bce Hanpsxkenns B popmyJax (63) — (67) cienyer NpHHHMATH CO 3HAKOM «ILTIOC».

8.3.4 Pacuer Ha MPOYHOCTH NOJABECHBIX Oanok KpaHOBBIX MyTeill (MOHOPENHCOB)
CleyeT BBHIMOJHATE C Y4eTOM MECTHBIX HOPMAlbHBIX HAIPKEHUH OT JaBNEHHA KoJieca
KpaHa, HanpaB/ICHHBIX BAOJb H MONEPEK OCH Oaiku.

8.3.5 Pacuer Ha mpovHOCTH OHMCTajbHBIX 6aJOK KPAHOBHIX NYyTeH ABYTaBPOBOILO
CEYEHHA C ABYMS OCAMH CHMMETPHH JUIs KpaHOB IpyIn pexxHMoB pabotsl 1K ~ SK nmpr r =
=Ry / Ry, < 1,5 nomyckaercs BbIMONHATSH 10 hopmyie (60), B KOTOpOii:

M, — n3ruGarommii MOMEHT B FTOPH30HTAJILHOM IIOCKOCTH, MONHOCTHIO NEpealoIHiHCs
Ha BEepXHHI nosc 6ajku;
Win = Wiy — MOMEHT CONPOTHBIICHHS CEYEHUA BEPXHETO IOSICA OTHOCUTENBHO OCH Y — J;
¢, — Koo dHIHMeHT, IPHHUMAEMBIH paBHbM 1,15.

PacueT Ha npogHOCTH CTEHOK OUCTaNBHBIX 6a/I0K KPaHOBBIX MyTeH ClieAyeT BBHIOJIHAT

cornacHo TpeboBanuaM 8.3.2.

8.4 Pacuer Ha 00IxyI0 YCTOHYHBOCTH H3rH6aeMbIX 3/1EMEHTOB
CIIOMIHOIO cev4eHust

8.4.1 Pacuer Ha ycToi4HBOCTH JByTaBpOBBIX 6ajsiok 1-ro Kinacca, a Takxke OHCTaTBHBIX
fanok 2-ro Kiacca, yxosiaersopsaromux tpeGosanuamM 8.2.1 u 8.2.8, cienyer BHINONHATH MO
dopmynam:

py H3rube B MIIOCKOCTH CTEHKH, COBHAAAROMICH C MI0CKOCTHIO CHMMETPHH CCUCHHS

M
—— <1 (69)
¢chny‘Yc
TIpH HU3I° nbe B ABYX I/1aBHbBIX MJIOCKOCTAX (Pl HaJlM4HH CEKTOpHAIbHBIX HaHpH)KeHHﬁ)
M
M, + 2 B (70)

+ <1
(ochnyYc WyRch WwRth

B dopmynax (69) u (70) ob6o3HaveHo:

@b — KoadhdunueHT ycroityuBocty npu urube, onpenesseMsiit no npunoxenuto X ang
6aoK ¢ OOPHBIMU CEYCHUAMH, 3aKpEeNICHHBIME OT OOKOBBIX CMEILIEHHUH H MOBOPOTa;
Wex — MOMEHT COTIPOTHBIIEHHS CEYEHHS OTHOCHUTENIBHO OCH X — X, BBIMHCJICHHBIH I

CXKATOro II0fiCa;

W, — MOMEHT CONPOTHBJICHHS CEYCHHS] OTHOCUTENBHO OCH y—, COBNaJalouieli ¢ IIOCKOCThIO
u3ruba;
W, — CeKTOpHAIbHBLL MOMEHT COIIPOTHBICHUS CEUCHHS.

Hns GucranbHeix G6anok B ¢opmynax (69) u (70), a Takxke IpU ONPEACICHHH @),
caenyeT R, 3aMEHATh HA Ryr.

8.4.2 [Tlpm ompeiefieHUH 3HAYEHHS () 3a PaAcUeTHYIO JUlMHY Oanku s cneayer
NPMHUMATh PAcCTOSHHE MEXAY TOYKaMH 3aKpeIUIeHHH C©KaToro Iosca OT IONEepedHBIX
cMemeHui (y3J1aMH NPOROJIGHBIX HJIM HOMEPEYHBIX CBs3el, TOYKaMM KPEIUIEHHS JKECTKOTO
HaCTUNa); NPH OTCYTCTBHMH CBA3eil I, = [ (rme | — mponer Ganku); 3a pacyeTHYIO UTHHY
KOHCOJIY CJI€AYeT IPHHUMATD: [ = [ TIPH OTCYTCTBHM 3aKPEILICHHA CXATOro MOsca Ha KOHUE
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KOHCOJIH B TOPH3OHTAJIBHOH IUIOCKOCTH (37i€ch | — J/IMHA KOHCOJM) HIIM PaCCTOSIHHE MEXAY
TOYKaMH 3aKpeIUICHHMs CXKAaTOro Mosca B TOPU3OHTANLHOM IUIOCKOCTH — NPH 3aKpelyieHHH
NOsiCa Ha KOHIIE H IO JUIHHE KOHCOJH.

8.4.3 Pacuer ha ycroifuuBOCTh 60K KPaHOBBIX ITyTeH JBYTaBPOBOTO CEYEHHS CIEAYET
BBINONHATE N0 dopmyne (70), B KoTopoii: M, — H3rnHGalonMii MOMEHT B TOPH30OHTAILHOM
TUTOCKOCTH, NOJHOCTBHIO NEpefaloHiics Ha BepXHHH nosc Gamku; W, = W, — Moment
CONPOTHBJIEHHS CEUYCHUA BEPXHETO MOSCa OTHOCHTEIBLHO OCH J — ).

8.4.4 Vcroiidupocts Ganok 1-ro Knacca, a Takke OHCTajlbHBIX 6anok 2-ro kiacca
CIIeyeT CUHTaTh 00eCIeYeHHOIH:

a) Tpu mepefade Harpy3kd Ha Oaiqky depe3 CIUIONIHOW XECTKHH HacTHI (IJIMTHI
Kene300eTOHHBIE H3 TAKEJIOro, JIETKOro M SYEHCTOro GeTOHa, MIOCKHMH B IpoGHIMpOoBaHHbIH
METAINYECKHH HACTH/, BOJHUCTASA CTaIb M T.II.), HEMPEPHIBHO ONHpAIOMIMACI Ha CXKATHIA
nosic 6ajiky M ¢ HEM CBS3aHHBIH C IIOMOIIBIO CBapKM, 60JTOB, CaMOHape3alOIliX BUHTOB M
Ip; TIPH 3TOM CHIIBI TPEHHS YUHTHIBATh HE CIENYET;

) npH 3HAYEHHSAX YCIOBHOM I'HOKOCTH cxaToro nosca Gamnkm As= ([;/ b) 1/R_‘_,,,/ E , ne

NPEBBIIAOIKX €€ NpeAeNbHBIX 3HAaYeHUH Ay , ONpenenseMsix o GopmynaM Tabmuuel 11
s GaJIoOK  CHMMETPHYHOrO JBYTABPOBOIO CEYEHMsl HIIM aCHMMETpHYHOro — ¢ Gosee
Pa3BUTHIM CXKATBIM IIOSICOM, PacCYMThIBaeMbIX 1O ¢opMyse (69) H HMEIOUMX OTHOLICHHE
IIMPHHBI PACTAHYTOrO NOSACA K IMIMPHHE CKaToro nosAca He Meree 0,75.

Ta6auma 11

VcnosHas npenensbtas rubkocTh CKaToro nosca

MecTo MPHNOKEHHA HArpy3KH -
NPOKATHOHM MNK CBApHOH Gankk Auwb

K BepxHemy nosacy 0,35+0,0032 b/t +(0,76-0,02 b/t) blh (7))
K HuxHeMY nosicy 0,57+0,0032 b/r +(0,92-0,02 binblh _ (12)

He3aBHCHMO OT YPOBHSI MIPHIIOKEHHS HATPY3KH NIPH 0,41+0,0032 b/t +(0,73-0,016 blt) b/h (73)
pacuete ydacTka OaJIKH MEXIY CBA3AMM HiM IPH
YHCTOM M3rHOe

Ob6o3navenusn, npunamoie 6 mabnuye 11:
b ¥ 1 — COOTBETCTBEHHO LIMPHHA W TOJIUMHA CKATOTO NOACA;
h — paccTosHue (BBICOTA) MEKIY OCAMHU TOACHBIX IHCTOB.

[TpuMeyaHus

1 3uavenus A onpegcnessinpu 1< Wib<6 u 15< b/t <35; 1na 6anok ¢ otHoweknem b/t < 15 B gopmynax
Tabnuusl 11 cneayer npuuumars b/t = 15.

2 Jlas 6anox ¢ QPHKIMOHHLIMH NOACHBIMH COCAMHEHUAMH SHAYCHHUS A cnepyer ymHoxars Ha 1,2,

3 3uauenns Auw JONYCKAETCA NOBLICKTh YMHOXCHHEM Ha K0Xpduunent JR of lo .tne 6= M/ (Wy,).

8.4.5 TlpuxpenneHHs K CXaTroMy MNOsACY KEETKOTO HacTHJIa, NPOAOJIBHBIX HIIH
TIOMEPEYHBIX CBA3CH, KOTOPBIE AOMKHBI 00ECIeYHTh YCTONYHBOCTh H3rnOaeMoro 3JIeMEHTa,
cllellyeT pacCYMTHIBaTh Ha (aKTHUECKYIO WM YCIOBHYIO MomepeuHyio cwiy. IIpu atom
YCJIOBHYIO ITOINEPEYHYIO CHITY CAEAYET ONPEACATh:

TP 3aKpeIUleHHM Oanku B OTAENBHBIX TOYKax — IO ¢opMmyie (18), B koTopod ¢
clIe/lyeT ONpenensTh i ceueHHs Tana b (cM. Tabnuuy 7) npu rubkoctd A = L/ i (roe i —
paauyc HHEPLHH CEYEHHA CXKATOro Imosca B TOPH3OHTAIBHOH MIOCKOCTH), a8 N — BbIYHCIATh
no dopmyie

N=(As r +0,25A,) Ry, (74)
rae Ar U A, — IUIOWAIH CEYEHHS COOTBETCTBEHHO CXKATOr0 NMosica U CTEHKH;
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r =Ry;/R,210;

Ry ¥ Ry, — pacueTHBIE CONPOTHBIICHNS CTIH COOTBETCTBEHHO CXKATOTO NOSCA U CTEHKH;
Ip¥ HETNPEPEIBHOM 3aKpeIUICHUH — 110 hopMyIie
qric= 30/ 1, (75)

IIE gfic — YCTAOBHAs NONepedHas Cijia Ha eWHHILY JUIMHBI mosica 6ajiky;
QOric — yCTIOBHas IONEpeyHas CHIla, onpenesseMas no ¢opmye (18), B xotopoit ¢ = 1,
a N cneayet Berauciats no Gopmyne (74).
8.4.6 VYcroifuuBocTh 0alioK ¢ CEYEHHSAMH 2-r0 M 3-TO KJIAaCCOB CIEAYET CYHTATh
obecrieyeHHOH npH. BeMONHEHWH TpeboBanui 8.4.4, a nubo 8.4.4, 6 mpu ycioBHH

YMHOXCHMS 3HaYeHU# A, , ONpeenseMsix no popmynam tabnuust 11, va Kosbdument

8 =1-0,6(cix-1)/(c~1), (76)
TIe Cix — Ko3bUIHeHT, onpeacnseMeii no 0OnbieMy 3HAYEHHIO U3 HOPMYI:
Clx= A/Ix / (Wxn Ry YF) HIA Cix = B Cx (77)

U H3MEHIOIMCA B ipesienax 1 < ¢ < ¢
3nech M, — u3rubaroIyii MOMEHT B CEYECHHH;
B - xoadpuunent, npuHUMaeMblit 1o Gopmyie (52);
¢x — Koo duiuenT, npHHUMaeMblil cornacHo Tabmane 75.
[pu TOM HOmMycKaeTcsi IPUHUMAThH 3HAYCHHS YCIIOBHOH IpefiebHOH THOKOCTH mosca
Oasiku:

O A — HA yuacTKe Anuubl OanKu, TAe YUUTHIBAIOTCA TUIacTHYECKUe AedopMaLni;
Auw — Ha yd4acTKax JUIHHBI GalIKH C HaNpSXKEeHHUSIMH B CCHCHHAX 0= M/ wpmin < RyYe.

Vyer nnactuyeckux medopmainuii mpu pacdere 6anok CO CKareiM [MOSCOM, MeHee
Pa3BUTBIM, YEM PaCTAHYTHIH, JOTIYCKAEeTCs JINIb NPH BHINONHCHNH Tpebosannii 8.4.4, a.

8.5 IlpoBepka yCToifYHBOCTH CTEHOK H NOSICHBIX JIHCTOB H3rHbaembIx
3/IEMEHTOB CIUIOMIHOrO CeYeHHus

8.5.1 YcTOHUMBOCTB CTEHOK 6ok 1-ro Kiiacca ciaeiyeT CYHTaTh obecneyeHHoi, eciu
BBINONHEHH! Tpebopanus 8.2.1,8.3.1 - 8.3.3,84.1 —8.4.5 4 ycnoBHas ruOKOCTb CTEHKH

X» = (her! 1) /R,/E (cM. pHCYHOK 5) He ITpeBbIMIAET 3HAYCHHH:

3,5 — NpH OTCYTCTBHH MECTHOTO HANPSKEHHS Oj B Oankax C JBYCTOPOHHHMH
MOSICHBIMH IBaMH;

3,2 — 10 *Xe, B GayKkax ¢ OJIHOCTOPOHHAMH NOSCHBIMH IIBaMH,

2,5 — IpH HAIMYHH MECTHOTO HANIPSHKEHHA Ojye B 6aNIKax ¢ IBYCTOPOHHHUMH NOACHLIMH
1IBaMH.

Ilpu 3TOM CcreayeT yCTAaHABNMBATh nonepedyHble (M OMNOpHBIE) peGpa KeCTKOCTH
cornacHo TpeboBanusaM 8.5.9 unu cornacHo 8.5.11 u 8.5.12.

8.5.2 IlpoBepky ycroiiumBocTH CTeHOK Oanok 1-ro Kjmacca cieAyeT BBINONMHATH €
y4eTOM HauOOJNBHIEr0 CXKUMAIONIEr0 HANpsOKEHHS G Y PacueTHOM IpaHHUbl CTEHKH,
NIPMHHEMAEMOI0 CO 3HAKOM «ILTIOC», CPEJHEro KacaTeldbHOTO HANpPSHXKEHUS T U MECTHOro
HaMpAKEHHA Oy B CTEHKE M10]] COCPEAOTOYCHHOM HArPy3KOH.
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Hanpsxennst 6 1 T ciefyer BRI9UCIATD 110 GOpMynaM:
o=M,/IL; (78)
7= Q/(tw hv), (79)
rae M 1 Q - cpentiHe 3HaY€HUS COOTBETCTBEHHO H3MHOAIOMEr0 MOMEHTA H NONEepeYHON
CHIIBI B IPEZiENIaX OTCEKa; €C/TH AJIMHA OTCEKa a (PacCTORHHE MEXAY OCAMH
TONEPEYHBIX pebep KECTKOCTH) GONbIIIe €r0 pacUETHOM BBICOTHI Fr
TO 3HadeHHs M ¥ Q cIefyeT BHIMHCIATH KaK cpefnue nis 6onee
HAMPsDKCHHOTO YYacTKa ¢ JUIHHOH, PaBHO# h.y; €CIIH B NpeAesiaX OTCEKa MOMEHT
HJTH [TOTIEpEYHas CHIa MEHSIOT 3HaK, TO MX CPeAHHUE 3HAYEHH CIICHYET
BEIYHCIIATE Ha y9acTKe O0TCEKa C OMHUM 3HAKOM;
— pacueTHas BBICOTa CTEHKH, IPUHMMaeMas corjiacHo TpeboBanusiM 7.3.1;
h,, — TIOJHas BBICOTA CTEHKH.
MectHOE HaNpsHKEHHE Oloc (Clocy) B CTEHKE 07| COCPEAOTOYEHHON HArpy3Koi cleayeT
omnpenensATs cornacko 8.2.2 u 8.3.3.
B orcexax Hayky, rie COCPENOTOYEHHAs Harpy3Ka NPUIIOXKEHA K PACTAHYTOMY IMOACY,
O/IHOBPEMEHHO JOMDKHB! OBITh YITCHBI TOJLKO G M T WIH O B T.

8.5.3 VcrofiumBocth cTeHOK Oanok 1-ro kjmacca CHMMETPHYHOrO CEYCHHS,
YKpeIUIEHHBIX TONBKO [ONEPeYHBIMH peOpamMH KEeCTKOCTH (pucyl-lox 8), npu HaIM4UH

MECTHOrO HanpspkeHHus (G, #0) U NpH yCIOBHOH rHOKOCTH CTEHKH k <6 ,/R lo cnenpyer

CUYHTaTh 00ECTIEICHHOM, ECIIH BRIMOJHEHO ycioBHE

(616, 4640 /6,0, )P +(T/ T,)* 1S 1. (80)

hy
hy

(NENRNNRERARISNAN| oY

JREERIRRREINE

Q — NPH NPHATIOKCHHH COCPGL[OTO‘{GIIHOﬁ HArpy3KH K CXKaToMY foACy, 6 — To xKe, K PacTaHyTOMY NOACY

Pucynox 8 ~ Cxema y4acTka 6aJIKy, yKpenjeHHol nonepeunbIMKH pebpamu xecTKOCTH

B ¢opmyne (80) obosHaueHo:
G, Oloc » T— HANPSDKEHUS, OTIpe/ie/iieMble CorIacHO TpeboBanusM 8.5.2;
O — KPUTUYECKOE HaNpsHKEHUE, BBIIUCseMoe 1o GopMmyne
Ocr = Cer Ry/ Xi, 31)
rue  Cor — K03 dunuent, onpenensempri cornacuo 8.5.4 — 8.5.6;
Gloc.cr — KDHTHYECKOE HANPSHKEHHE, BBIYHCIAEMOE TI0 pOpMyJIe
Glocer=C1cz Ry / X&, s (82)
rae ¢ ¥ C2 — K03 puumenTsl, onpenessemsie cornacHo 8.5.5;
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T.r — KPUTHYECKOE HANpsHKEHHE, BEIMHUCIsieMoe 110 Gopmyie:

T-=10,3 (1 +0,76/M2 ) Ry / A7, (83)
3/1ech L — oTHoLICHHE 6ObIIeH CTOPOHBI OTCEKa CTEHKY K MEHBIIIEH;
A, =(d/ty) 1/Ry/E ; d —MEHbpIas U3 CTOPOH OTCEKa CTEHKH (hs WIH Q).

8.5.4 Jlns 6anok mo 8.5.3 mpu Gpc = 0 koddpduument c., B popmyne (81) cienyer
onpenenaTh mo TaGnuime 12 B 3aBHCHMOCTH OT BH/JA MOSACHBIX COEIHHEHHIl ‘He3HAUYCHHS
ko3 dunrenta d, BeaHcIsIEMOro Mo Gpopmyie

8=B b/ hy) (5 1), (84)

rae B — ko>ddunmenT, npuarMaeMslii o Tabiuue 13;
by, ty — COOTBETCTBEHHO IIMPUHA U TOJIIIHHA CXKATOro Mosca GakH.

Tabnuuma 12
3HaueHHUe ¢, NpH d, paBHOM
MoscHEIe coeanHeHHa 6anok <08 1.0 2.0 2.0 60 100 | >300
CaapHbie 30,0 31,5 33,3 34,6 34,8 35,1 | 35,5
DpUKLUHOHHLIE 35,2
Tabnuma 13
banku Ycnosus paGoTsl CkaToro nosca ]
KpaHoBsie penbCht He npyBapeHs! 2,0
Kpanosbix myTeit KpaHoBbie pesibChl PHBApEHBI oo
Ilpu HenpepbIBHOM ONMPAHMH [UIHT o
Ilpouue B npounx ciydasx 0,8
I1pumeyanne— g orcekoB 6anox KpaHOBBIX NMYyTEH, NIE COCPEAOTOUEHHAS HArpy3ka NPHIOKEHa K
PacTAHYTOMY NOSCY, IPH BHIMHCIEHHH Kod(puumenTa d cneayer npuHuMats = 0,8.

8.5.5 Ilpy BBHIYACIICHAH 3HAYEHHH Ojoecr TIO GOpMyIIE (82) IPH Ojc # 0 ciemyer
NpPHHHUMATD:
¢ — 1o tabnune 14 B 3aBUCHMOCTH OT OTHOWIEHHSA a / hys v 3HaYeHus P = 1,04 L/ hey
(31ech 3HaYCHHE [,r CENYET ONPEAENATE COTNIACHO TpeboBanusM 8.2.2);
¢, - 1o Tabnuiie 15 B 3aBHCHMOCTH OT OTHOLUEHHS a / hys W 3HAYEHHUS O,
BeIUHCIIAEMOro o ¢opmye (84); it 6aIok ¢ PHKIMOHHBIMH IOSCHBIMH
COeIMHEHUAMH ClieyeT npuHuMath O = 10.
IIpu Gy # 0 mpoBepKy cTeHKH 10 popmye (80) creayeT BHIIOMHATH B 3aBHCHMOCTH
OT 3HAYCHHA a / h,f:
a) NIpH OTHOMEHHH a / hy < 0,8 3Ha4YeHHE C., CIEAYET ONpeneiiTh 1o Gopmyine (81) ¢
y4yetom TpeGoBanuii 8.5.4.
Ecnu cocpemoToueHHas Harpyska NpPHJIOXKEHA K PacTAHYTOMY MOACY (CM. PHCYHOK
8, 6), To Ipy MPOBEPKE CTEHKH C YYETOM TOJIBKO Gl M T IIPH ONpeAeeHHH KodddulrenTa
& mo ¢opmyne (84) 3a by u f ciexyeT NpPUHAMATH COOTBETCTBEHHO IIMPHHY M TONIMHY
PacTAHYTOIO NOsCa;
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Tabnuua 14
3uavenns ¢, npua/ hy (a;/ hy), pasuom .
e 0,50 0,60 0,67 0,80 1,0 1.2 1.4 1,6 1,8 22,0
0,10 56,7 46,6 41,8 34,9 285 | 245 | 21,7 | 195 17,7 16,2
0,15 38,9 31,3 27,9 23,0 186 | 162 | 146 | 13,6 12,7 12,0
0,20 33,9 26,7 235 19,2 154 | 133 12,1 | 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 129 | 11,1 | 100 | 94 9,0 8,7
0,30 28,9 21,6 18,5 14,5 113 | 96 8,7 8.1 7.8 7.6
0,35 28.0 20,6 17,4 134 10,2 8.6 7,7 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,
Tab6bnuna 15
S 3HaveHus kodpdunuentac, npu a/ hy (a/ hys), paBrom
0,50 0,60 0,67 0,80 1,00 1,20 1,40 >1,60
<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
>30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

6) npu otnowenuu a / hy > 0,8 npoBepky mo ¢opmyne (80) cienyer BBINONHATH
ABAXBI:

NpH 3HAYEHNH O, BBIYHCIEHHOM 1O dopMyne (81) ¢ yueToM TpeboBanuit 8.5.4, H npu
TAKOM 3HAYEHHMHM Ojoccr 1O hopMyne (82), Koraa npu ollpedeieHHH Ko3PPULHEHTOB € H C;
BMeCTO pasmepa g npuHaT a; = 0,5a mpu 08<a/ hys <133 wm a; = 0,67h,; upu
al hy >1,33; upu 3HAYEHUSX O U Ojoc,cr, BBMMUCICHHBIX IPH QaKTHYECKOM 3HAYCHHH a/hys
(ecmu a/hy >2, B pacueTe CleNyeT NPUHUMATH a / hey = 2); 1pu 3TOM KO3(QIHMUMEHT C - B
dopmyie (81) cieayer onpenensats no rabmuue 16.

3HayeHHe T, BO BCEX CIydasX CJIEAYET BBIYMCIATD IO PaKTHUECKHM pazMepaM OTCeka.

Tabnumna 16

3Hauexne ¢, npu alhy win al(2h.), paBHoM
<0,8 0,9 1,0 1,2 1,4 1,6 1.8 220
Mo TaGnuue 12 37,0 39,2 45,2 52,8 62,0 72.6 84,7

8.5.6 VYcroHuuBOCTR CTEHOK Oanok 1-ro Kiacca acHMMMETPHYHOIO IBYTaBPOBOTO
ceueHus ¢ GoJiee Pa3sBUTHIM CXKATHIM MOACOM, YKPEIUICHHBIX TOJBKO IONEPEeYHbIMH pebpaMu
MECTKOCTH, CIIeIyeT CIUTATh 0OecrieueHHOH, ecii ycnoBue (80) OyaeT BBITOTHEHO C YUE€TOM
CIEAYIOIMX U3MECHECHHH!

OpH BBEIMMCIICHHWHM 3HadY€HW# O, 1o ¢opmyiaam (81) u (84) BMecTO 3HA4YEHMA iy
[IPUHATA YABOEHHAS BHICOTA C)KATOM 30HBI CTEHKH 24, ;

npH a/ hy > 0,8 U 0Oy, # 0 BBHINOJNHEHB] IBe IPOBEPKH, yKazaHHbIE B 8.5.5, B KOTOPBIX
Npu ONPENENECHUH ¢, mo Tabmuue 16 u o, — mo ¢opmyne (81) BMeCTO 3HAuEHHsA hgf
HPHHATA YABOCHHAS BBICOTA CXKAaTOH 30HBI CTEHKU 2A, .
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3HA4EHUSA Tr B Oloccr CHEAYET ONPERENATE IO PAKTHIECKAM pa3MepaM OTCEKa CTEHKH.

8.5.7 VcroitanBocTh cTeHOK 6anok 1-ro Kiacca acCHMMETPHYHOrO [BYTaBPOBOTO
ceueHuss ¢ Oosiee Pa3sBHTHIM PACTAHYTHIM MOSCOM, YKPEIUICHHBIX TONBKO NONEPEUYHBIMH
pebpaMu KECTKOCTH, TIPH OJHOBPEMEHHOM JEHCTBHH HANPSHXKEHHH G M T M OTCYTCTBHH
HaNpPSOKEHHHA Ojoc CICAYET CYHTATH 00ECHEYECHHOM, €C/TH BBINOJIHEHO YCIOBHE

039 5 a4 Jal+apt)s1,

s
rae o=(0i- o)/ o; PB=(0+/0)(1/%); 0O; — 10 dopmyne (81).
3aeck O1 H Oz — CXKHMAIOIIEe H PaCTATHBAIOLIEe HANPHKEHHUS Y pacIeTHBIX MPaHHULl
CTEHKHM, IPHHUMAEMEIE COOTBETCTBEHHO CO 3HAKOM «ILTIOC» H «MHHYC» H
onpenenseMbie o Gopmyne (78);

(85)

T ¥ T, — KacaTe/bHbIe HAIIPKEHHs!, OnpesieIseMble COOTBETCTBEHHO 10 (opmyiaM
(79) u(83);
Cer — K03 QULHEHT, OnpeaenseMblii o Tabmune 17 B 3aBHCHMOCTH OT 0.

Ta6anuua 17
o 1,0 1,2 1.4 1,6 1,8 2,0
Cer 10,2 12,7 15,5 20,0 25,0 30,0

8.5.8 VYcroiftunBocTh cTeHOK Oanok 2-ro M 3-TOo KJIacCOB M3 OZHOPOAHOH CTanu u
OMCTANBHBIX TPH OTCYTCTBHH MECTHOTO HampsokeHHs (O = 0) u ¢ cobGnonenuem
tpeboBanuit 7.3.1, 8.2.3 u 8.2.8 cnexyer cuuTaTh 0GeCHieUEHHOI IIPU BHIMONIHEHHH YCIOBHIA:

a) 111 6anoK IBOSKOCHMMMETPHYHOTO JBYTaBPOBOrO H KOPOOYATOro ceyeHHH

M/ [RyY hft(rog+ )] < 1, (86)
rae o — Ko3(dHuLuenT, onpenenseMeli no tabnune 18 (mput =Q/A4,);
Tadonuwma 18
IR 3HaueHus o npy Xw , PABHOM
i 2.2 25 3.0 33 40 15 5.0 55
0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0.9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

r— clexyeT IPUHUMATE 110 yKa3aHusaM 8.4.5;
6) ans Gasok acHMMETPHYHOTO JBYTABPOBOTO cedeHHs ¢ Oojiee pa3BUTBIM CHATHIM
MOSCOM, YKPEIUIEHHbIX TOJIbKO ONepeunbMu pebpaMu,

MI{[0y An by + G2 Ap(Pw — 1) + 4 P t AR, + it (B =2 1) 1/R,w2 -3t /2]y <1, (87)

TZie O|, Oz — HAaIIPSDKEHH COOTBETCTBEHHO B CHKATOM M PACTIHYTOM IIOSICAX; €CIH O = Ry
HIH G2 2 Ry, TO ciedyeT NpMHUMATh COOTBETCTBEHHO O = Ry WK G2 = Ryy.
B BripaxkenuH (87) BBICOTy CXaTOH 30HBI CTCHKH A; CIIEAYET ONPENeNaTh Mo GpopmyIie

hi=A.!/ Q1)+ (ApGa—An G1)/ (2t {|R.*=31%). (88)
f2 f1 w

3HaueHuss M U Q cliefyeT BbIYUMCIIATH B OJIHOM CedeHUH OalKH.
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8.5.9 Crenxu 6a1ok CnefyeT yKperiiTh ONePedHbIMU peGpaMu KeCTKOCTH:
B Gankax 1-ro Kjacca, eciy 3HaueHHME YCIOBHOH FHOKOCTH CTEHKH A, IpeBbILaeT

3,2 — npu OTCYTCTBMH MOIBHXHOH Harpy3ku Ha nosce Ganku wiH 2,2 — IpH HaIWYUH
Tako# HarpysKkH;

B Gankax 2-ro ¥ 3-ro KJIaccoB — NpH JIFOOBIX 3HaYEHHAX YCIOBHON M'MOKOCTH CTEHKH Ha
y4yacTKax WIHMHbI OajKH, TA€ YYATBHIBAIOTCH IlacTHYeckue aeOpMauMi, a Ha OCTAIBHBIX
y4yacTkaxX — Kak B 6aykax 1-ro kiacca.

PaccTosHue MexIy monmepedHsIMH pebpaMu HE JOIDKHO NpeBHIUATh 2hys  TpH
X, 23,2 u2,5hs mpu &, <32.

Jns 6anok 1-ro knacca JOMYCK2eTCs IIPEBHLINATh 3TH PACCTOSHUA N0 3HA4eHHUS 3.
NpH YCNOBHH, YTO YCTOHYHBOCTh OallkH H CTEHKH obecleyeHa BBIMOIHEHHEM TpeOOBaHHH
8.4.4,aum 8.4.4,6, ecnn A, He NPEBHIIIACT 3HAUEHHH, ONpeAETIEMBIX N0 hopmyse (71).

Homepeunbie pebpa MKECTKOCTH CHEAYeT YCTAHABJIMBAaTh, KaK IpaBMIO, B MecTax
NIpUIIOKEHHUS HEOABIKHEIX COCPEIOTOYEHHBIX HArPY30K M Ha onopax 6anok.

B creHke, yKpeIUIeHHOH TONBKO IONEpEeYHbIMH pebpamu, IIHPHHA HUX BBICTYHAIOLIEH
wactd b, mJomkHAa ObITh JuIA mapHoro pebpa He MmeHee (h, / 30 + 25) MM, ans
oaHOCTOpOoHHETO pebpa — He Meree (b, / 24 + 40) MmM; TonmpmHa pebpa f, n0mKHA OBITH He

MeHee 2 b, Ry/E .

Ilpyn yKpemjeHHMM CTEHKH OZHOCTOPOHHHMHM THONEPEYHBIMH peOpamMH JKECTKOCTH H3
OIMHOYHBIX YTOJKOB, TIpUBapUBAEMBIX K CTEHKE IIEPOM, MOMEHT HHEpLMH Takoro pebpa,
BBIMHCIJIEMBIHl OTHOCUTENIBHO OCH, coBnajamomeii ¢ Gnuxkaiimell k peOpy rpaHbiO CTEHKH,
JOJDKEH ObITH He MEHbIIIE, YeM JUIs apHEoro pebpa.

8.5.10 Ilomepeunoe peOpo IKECTKOCTH, pACHONOKECHHOE B MeECTE IPHIOKEHHA
COCPEJOTOYEHHONH Harpy3Kd K BEpXHEMY TOSCY, CJEXyeT NpOBEPATh pacyeToM Ha
YCTOHYMBOCTB: ABYCTOpOHHEE peOpO — KaK HEHTPaNbHO CXKATYIO CTOHKY, @ OMHOCTOPOHHEE —
KaK CTOMKY, CXKATYIO C DKCIEHTPHCHTETOM, PABHBIM PACCTOSHHMIO OT CPEAUHHOM MIOCKOCTH
CTEHKH JI0 LIEHTPa TAKECTH PacYeTHOro cedeHust CToiiku. [Ipu 3TOM B pacueTHOe cedeHHe
CTOMKH HEOOXOMHUMO BKIIOYaTh CeueHHe pedpa KECTKOCTH M MOJIOCH CTEHKH HHpHHOH 0,65

1y JE/Ry ¢ Kaxno#t croponsl pebpa, a pacUeTHYIO JUIHHY CTOWKH cCliefyeT NMPUHUMAaTh

PaBHOH pacyeTHOH BBICOTE CTEHKH Fr .
8.5.11 Crenku Oanok 1-ro knacca, y KOTOPBIX TIIpH AEHCTBHM HOPMAJbHBIX
HaNpsokeHHi G OT M3ruba yCTONYMBOCTE He obecriedeHa, a TaloKe NPH 3HAYCHUAX YCIIOBHOM

THOKOCTH CTEHKH XW >5,5\/R, /0 (rae G — HanpsbKeHHe B CKaTOM mnosice Gainky), cneayet

YKPEIUIATh NPOJOJBHBIM pPeOpOM  JKECTKOCTH, YCTAHABIHBAEMbIM JOMOJIHUTENBHO K
HONEPEYHBIM pebpaM.

8.5.12 B crenke Oankd CHMMETPUYHOTO [BYTaBpPOBOro ceueHHMs 1-ro Kmacca,
YKPEIUIEHHOHM KpOME IOoTepedHBIX pefep oAHOH napoil IpoxONbHBIX pebep JKeCTKOCTH,
PacIONIOXXEHHO) Ha pacCTOAHMM A, OT  TIpaHMIIBI CXaToro otceka (pUCyHOK 9), obe
TUTACTUHKH, Ha KOTOPhIE 3TO peOpo pa3fenseT OTCeK, CIEAYeT PACCUMTHIBATH TOPO3Hb!

a) MNacTHHKY 1, pacmooxeHHYIO MEXKIY CKAaThIM IIOSCOM M MPOAOILHBIM peGpoM, No
dopmyne

i [G/Gcr,l + Gloz‘/cloc,cr,l + (T/Tcr.l)2 ] < ls (89)

c
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2) ‘F J?__L"T'

fief

(3

)
h,

w

(EATHEATITAT ~

o, o.

| a J If,cm_;: 040, T —I

Tto
h:
oY)

(TTETTTEI

I}

a — 6ajiKa CO CXKAThIM BEPXHHM NOACOM; 6 — Gallka ¢ pacTAHYTHIM BEPXHHM MOACOM

Pucynok 9 — Cxema 6ankn, ykpenjeHHoii nonepe4Hsimu (3)
U NpoaoAbHbiMHE (4) peGpamMu KeCTKOCTH

3lech 3HAYEHHS O, Oloc,r  CIEMYET ONPENENATH COITAcHO TpeGoBaHuAM 8.5.2, a 3HaYCHHS
Gy U Olocert — 1O dopmynam:

1p¥ Oloc =0
4,76 R
OCcr1= ———— %, (90)
1-h/h, A
rme A, = (hi/t) R,/E;
npu O #0 U [ =a / hy £2 (mpH 4 > 2 crienyer NpHUHUMATD U = 2)
1,19 R
Oer i = ~_\VT§‘, (91)
=k /hy &
Ry
Clocer1 =V (1,24 + 0,476p,;) ?, (92)
rnew:(ul+1/ul)2u Aa=(alt,) R /E; 93)

KPHTHYECKOE HANPSIKEHHE T CleyeT ompelenaTh no ¢gopmyse (83) ¢ MOACTaHOBKOH B
Hee pa3MepoB MIPOBEPAEMOH IIaCTHHKH;

6) IIacTHHKY 2, pPacloONOXEHHYIO MEXAY NpOAOIbHBIM pebpOM H pacTAHYTHIM
[OSCOM, — TI0 popMYyIIe

2
1 [G(l—zhl/h¢f)+ Oloe2 } +(—)? <1, (94)
T

yc Gcr,Z clac,cr 2

rie 6 H 1T — HaNpsHKEHHUs, oNpelenseMble corinacHo 8.5.2;

cn2
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543 R,
05—k /h,) A

- R
%, =?—,}F’; 96)

Gloc,2 — HaNpHKCHUE, IPUHHMAECMOE PAaBHBIM B 3aBHCHMOCTH OT TOTO, K KakoMy Ioscy
MPHAOKEHA HATPy3Ka: K CXKaToMy (CM. pHCYHOK 9,a) — Gjoc2 = 0,4G10c (31€CH Cloc
CIEAYET ONpPENENATH COrIacHO 8.5.2); K pacTAHYyTOMY (CM. PUCYHOK 9,6) — Gjoc2 = Oloc ;

Oloc.cr2 — HANIPOKEHHE, onpenendeMoe no ¢popmyie (82), rae ¢y M ¢ cleayer

OIpeeNATh COOTBETCTBEHHO N0 Tabnune 14 npu p=0,4 u no tabmune 15 npu
0= 1, 3amenss 3HadeHHE s 3HAUeHUEM (fer— h));

Try — HaOpsDKEHHE, onpeaenieMoe 1o gopmyrne (83) ¢ moacTaHOBKOI B Hee pasMepOB
IIPOBEPSEMOH IIaCTHHKH.

8.5.13 TIlpomexyrounsie pebpa, pacmonokeHHBIE Ha IUIACTHHKE 1 MeXZy CXKaTbiM
MOACOM H IIPOJOJIBHEIM peOpoM, CleAyeT JOBOAMTH A0 NpoJoibHOro pebpa (pucyrnok 10).

B 3TOM Ccnyyae pacdeT IIACTHHKH 1 ciemyeT BHITONAHSTE o (opmynaaM (89) — (93), B
KOTOPBIX BEIMYHHY a CICHYeT 3aMEHATh BENIMUHHOM d), TI€ d) — PAaCCTOSIHHE MEXIY OCAMH
COCEHHX MNpPOMEXYTOYHBIX peGep (cM. pucyHok 10). Pacuer mmactmakm 2 crneayet
BBITIOJIHATH COTTacHO TpeGoBanmsM 8.5.12, 6.

,

G

‘ rc,cm =040,,,1

Ocr2 = (95)

’11
S

hy

2

[TTIITATITATHTI

Pucynok 10 - Cxema 6anKH, yKpenyieHHOH nonepeyHbIMH (3), NpoaoabHbIMH (4)
H NPOMEXYTOUHLIMH (5) pebpamn ecTKOCTH

8.5.14 TlpoBepky ycToM4YMBOCTH CTEHOK OalOK aCHMMETpHYHOTO cedeHust (c Gonee
Pa3BUTHIM CXKAThIM IOSACOM), YKPEIUICHHBIX MONEPEYHBIMH PeOpaMH U MapHBIM NIPOAOTLHBIM
pebpoM, pachoyIOKeHHBIM B CKaToil 30HE, clefyeT BRINOMHATH mo dopmynam (89) u (90);
npH 31oM B popmyast (90), (91) u (94) BMecTo oTHOmMEHMS h / hy cleAyeT MOLCTABIATH
6,-0, M

20, h,

[0i (01— 03) —h [ hy]l, Tthe O — KpaeBOE pacTATHBAIOIIEE PacTsHKEHHE (CO 3HAKOM
«MHHYC») y pacdeTHOMH IpaHHMLbI OTCEKa.

8.5.15 [Ilpm ykpemneHHM CTEHKH IONEPEYHBIMH pebpamMM M NapHBIM NPOAOIBHBIM
pebpoM )KECTKOCTH MeCTa PacroyiOXKeHHsI  MOMCHTEI HHEPLIHH CEUeHHH 3THX pebep TOJKHE
YIOBJIETBOPATH TpeGosauusM 8.5.9 u dopMynam Tabmumsl 19.

, a- B ¢opmyry (95) Bmecto (0,5 —hi/hy)  cremyer moAcCTaBIATH
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Tabauma 19
h MoMeHTb! HHepuHn pebpa
e I poa0JbHOrO (/1))
nonepeYHoro peaeabnoe
hef (A TpeGyemoe P
MHWHHUMAJILHOC MAKCHMaJ1bHOC
0.20 (2,5-05alhy)d’t) | hy 1,5kt Thy 1,
0.25 23 hyt), | (1,5-04alhpat)/hy 1,5hyt?, 8,5hy 1),
3 - _
0,30 1,5hyt)
NMpumedvanne—Tlpn Beuucnennu I,; Ans NPOMEXYTOUHBIX 3HAYEHHH h, / hy nonyckaeTca nMHeHHas
HHTEPNOJALHA.

Ipu pacnooXeHHH IPOOJILHOIO U IONEPEYHBIX pedep KEeCTKOCTH ¢ OJHOM CTOPOHBI
CTEHKH MOMEHTBI MHEPIIUU CEYCHMI KaXAO0r0 U3 HUX CICAYET BEIYUCIIATE OTHOCHTEJILHO OCH,
COBNAAAIONICH ¢ ONHxkalimeil kK peOpy rpaHbIO CTEHKH.

8.5.16 [Ilpn 3HaYeHHAX YCJIIOBHOW THOKOCTH CTEHKH Iw >5,5,/R, /o Oanku

CUMMETPHUYHOTO JABYTaBPOBOTO CEYCHHS JONMYCKaeTcs MPOEKTHPOBaTh Kak Oajiky 2-ro Kjacca
¢ rHOKUMH (HEYCTOHYHBHIMH) CTEHKAMH COTJIACHO MPUJIOKEHHIO M.

8.5.17 YyacTok cTeHKH Oanku Haj OHOpOH CIIEAYET PacCYUTHIBATH HA yCTOHYMBOCTH
TP [EHTPAJILHOM CKaTHH M3 IUIOCKOCTH Oajik¥ Kak CTOHMKy, HarpyKCHHYIO OIOPHOHR
peaKiuei.

Ilpx yKpeIUICHHH CTEHKH OalKd ONMOpPHBIMH pebpaMHM HKECTKOCTH C IUHPHHOM
BBICTYTIaIOWIEH YacTH b, (kak npaBuio, He MeHee 0,3by , 30ech by — MHPHHA HHKHETO MosAca
Ganky) B pacueTHOE CeueHHe 3TOl CTOHKH cleAyeT BKIIOYATh CeYeHHe ONOPHBbIX pedep U

TOJIOCHI CTEHKH LIMpHHOH He Gonee 0,65 £, /E / R, ¢ Xaxmoil CTOpOHBI pebpa.

Tonmusna onopHoro pebpa KECTKOCTH f, NOJDKHA OBITH He Menee 3 b, (R, /E, rme

b,— IMpUHAa BBHICTYNAOLICH JacTH.

Pacuetnyio anmuHy CTOMKH ciedyeT IpHHUMAarh PaBHOH pacdeTHOHM BBICOTE CTEHKH
OaNKH Aer.

HuxxH1e TOpIbI onOpHBIX pebGep (PUCYHOK 11) NOMKHBI ObITH OCTPOraHsl K60 IIOTHO
NpPUrHAHbl MM MPUBApeHbl K HIOKHEMY Tosicy Oaiku. HanpsbkeHHS B 3THX CeUeHMSX IPH
JIEUCTBUH OITOPHOM peakIMH He JODKHBI MPEBbINIATh PAaCYETHOTO CONPOTHBIICHUS CTAIH: B
nepBoM ciydae (CM. pucyHok 11, a) — cmsataio R, mpu a < 1,5¢ u cxatuio Ry npu a > 1,51,
BO BTOPOM ciiy4ae (CM. pucyHok. 11, 6) — cMatuio R,,.

a) 0)

J L

a - B TOPIE C IPUMEHEHHEM CTPOXKKH; 6 — YIANCHHOro OT TOpua
C IVIOTHO#M NPUTOHKOH MM NPUBAPKOH K HHXKHEMY MOSICY
Pucynox 11 — Cxema onopHoro pedpa seCTKOCTH
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CsapHble IIBBI, MPHKPEIUIAIOUIHE OMOPHOE PeOpO K HHXHEMY HOACY OaslkH, CIEAyeT
PacCUHTHIBATH HA BO3ICHCTBHE OMOPHOM peaKiify.

IIpu orcyrctBuu OHOpHBIX pebep xecTKocTH (B MPOKATHRIX Oankax) pacyeTHHIM
CeYEeHHEM CTOHKH ABJIFETCA NMOJIOCa CTCHKH HIHPHHOHM, DaBHOH JJIMHE Y4YacTKa ONUPAaHUs
Oanku.

8.5.18  VYcroifuMBOCTE CXKATHIX NOACOB  CICAYET CUMTAaTh OOECledeHHOMH, €CiH

yciloBHas THOKOCTH CBeca Tmogca X, =(by /t;)\|Ry [E wnm TMOSICHOTO  JIUCTA

X,, =(b; 1t,)yR,/E ‘ 6anox 1-ro Kmacca, a Takxe OHCTaNBHBIX 2-TO KJacca IIpH

BbIONHEHHH TpeboBammii 7.3.7, 8.2.1 u 8.2.8 He mpeBblAcT NMpEAENbHBIX 3HAYCHHH
Ay (A ,), onpenenseMbix no popmyam:

ns cBeca MoNkH (6e3 oxaliMiieHHs U OTTH6a) IBYTABPOBOIO CEYEHHSs

Ay =05 JR, /5, ; 97

JJIA IOACHOrO JINCTA Kopoﬁanoro CCYCHHA

Ag.=15 R, /o, (98)

3aech G, — HanpsKEHKME B CXKATOM MOsACE, ONpeaenseMoe o hbopMmyam:

IS OMHOPOAHOTO CEYCHUA

GC=M/(WXHCYC) Hm O, =M,/ (We e ) +My/(anYr )

Ui OMCTaNbHOTO CEYEHHS

Oc=Ry/ 3(1-40") unm o= Ry / |[3(1-40") + M,/ (W,n Yo),

rae o —3HayeHHs ¢ u3 Tabnuub 18 npu 7= 0; ecim O, > Ry, TO ClieAyeT NPUHUMATh
Oc=Ry.

8.5.19 YCTOMYMBOCTE CXKATHIX MOSCOB CliefyeT CUATATh 00eCleYeHHOM, eClIM YCIOBHAA

rubKOCTh CBeca CXaTOro MOsCa WIM HOSACHOrOo JMCTa 6afok 2-ro M 3-ro KjiaccoB H3
OIHOPOAHON CTanu MpH BHIMONHEHMH TpeOoBaHmii 7.3.7, 8.23 u 8.5.8 He npesblllaeT

pefenbHbIX 3HaYeHUH X,,, ( X,.“ ), onpeaesAeMBbIX NpH 2,2 < XW <5,5 no popmynam:

Iuis ceeca mosiku (6e3 okafiMneHns u oTruba) ABYTaBpPOBOTO CEYEHMU

Ay =017+0,06 %, ; 99
JUJIA ITOSACHOI'O JINCTa Kopo6qa"ror0 CCUCHHUA
4z, =0675+0,152,, . (100)

8.5.20 B cnyuae okaiiMyIeHHs WIH OTrMOA NOJKH (CTEHKH) ce4eHHs (CM. pHCYHOK 5),
umeomero pasMep  ay 2 03 by u tonumHy ! > 2ay R, /E, 3HaueHus A,

onpenenseMsie no gopMmynam (97) u (99), nonyckaercs yBenuausathb B 1,5 pasa.

8.6 PacueT onopHLIX IVIHT

8.6.1 IInomaap cranbHOH ONOPHON IUIMTHL JOJDKHA YAOBIETBOPATH TpeGOBaHUAM
pacyera Ha IPOYHOCTH QPYHIAMEHTA.

Ilepenaya pacueTHOro ycuius Ha ONMOPHYIO IUIATY MOXKET OCYIIECTBIATHCA depe3
¢pesepoBaHHBIi TOpell HJIH depe3 CBapHBIE WIBBl KOHCTPYKLHMH, onMpaiomeiics Ha
TUIHTY.
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8.6.2 TommuHy ONOPHOM INIMTHL CIAEAYyeT ONpPEeNensTh PACYETOM HA M3rU0 IUIACTHHKH

no hopmyne
t= ,{6me/Ryyc , (101)

1€ Mooy — HauGONBIINHA W3 H3rUOAIOMIMX MOMEHTOB M, NEHCTBYIOIMX HA Pa3HBIX y4acTKax
OIOPHOM IIJTHTHI U OTIPEAeNIIeMBIX 10 pOpMyIIaM: '
JUIS KOHCOJILHOTO Y4aCTKa ITUTHI

2
M, =0,5¢c; (102)
LUId y49acTKa MMTHL, ONEPTOr0 Ha YETHIPE CTOPOHBI B HANPABJICHUM KOPOTKOH H
JUIMHHO# CTOPOH COOTBETCTBEHHO

M,= o qa’; M,= ayqa’ (103)
JJIs y‘IaCTKa IIMTBI, OIIEPTOTO 11O TpeM CTOpOHaM
M;= o q(d), (104)

Ul y4acTKa IUIMTHI, ONEPTOr0 Ha ABE CTOPOHbI, CXONAIUMECH IO YIJIOM, IO
¢dopmyne (104), npurEMas opu 3ToM d, — JHAroHaj b NpPSIMOYTONBHHMKA, a pasMep a; B
tabnuue E.2 — paccrosiHde OT BEpIIMHEI YIIIa 10 AHAroHaH.
311ech ¢ — BBUIET KOHCOJBHOTO Y4acTKa IUIHTHI;
o, 0y, 03— KO3OHUIMEHTDI, 3aBHCANINE OT YCJIOBHIL ONMMPaHUA U OTHOLICHHS pa3MepoB
CTOPOH Yy4YacTKa IUIMTH H NpUHUMAacMBble cornacHo Tabnuue E.2;
g — peakTHBHBIH oTHOp pyH1aMeHTa IO pacCMaTPUBACMBIM YJaCTKOM IUIUTHI Ha
€IVHHLY MOV IUIHTHI.

9 PacyeT 371eMeHTOB CTAJAbHbIX KOHCTPYKIHIi IPH AeHCTBHH
OPOJOILHOM CHJIIBI ¢ H3THOOM

9.1 Pacuer Ha MPOYHOCTH 3JIEMEHTOB CILIOIIHOI0 CEYCHHS

9.1.1 Pacuer Ha MNPOYHOCTH BHEHEHTPEHHO-CXKATBIX (CXKATO-M3TUOaeMBIX) H

BHEIIEHTPEHHO-PACTAHYTHIX  (PacTAHYTO-U3rMOaeMBIX)  OJIEMEHTOB W3  CTamld €
2

HOPMaTHBHbBIM compotusiesueM Ry, < 440 H/MM°, He mnozaBeprawomuxcs

HEIOCPEeACTBEHHOMY BO3ACHCTBHIO IMHAMHYECKHX HAarpy3oK, P HanpsbxkeHusax 7< 0,5R; u
6 =N/A,>0,1R, ciexnyeT BBIIONHITH IO hopMyTIe

n

N M, M, B
+ + +
AnR_\‘yr Cx Wxn,min R'\ Ve Cy Wyn.min R_v Yc ‘Wm.minR\' 7(’
rae N, M; u M,, B - abcomoTHbIe 3Ha4eHUs COOTBETCTBEHHO POJONBHON CHIIBL,
U3rubarmmx MOMEHTOB M OUMOMeHTa TIpuU Haubonee
He6JIaroNpHATHOM MX COYETaHWH;
n, Cx, Cy — KO3 GHULMEHTH!, IPUHUMAaEMBIe cormacHo Tabmmue E.1.
Ecnu =N/ A, £ 0,1R), dopmyny (105) cienyer mpuMeHSATh MPU BBITOIHEHWH
tpebopanuit 8.5.8 m 11.5.18.
PacueT Ha IPOYHOCTH 3JEMEHTOB B CIydasX, HE NPEAYCMOTPEHHBIX PacyeToM [0
dopmyre (105), crnexyeT BRIIONHATL O GOPMYIIE

(NTAn = My y/ I = My x/ L £Bw /1) (RyY) <1, (106)
A€ X, y — pacCTOAHMUA OT INIaBHBIX oceid a0 paCCManI/IBaeMOﬁ TOYKHU CCUYCHHS.

<1, (105)
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9.1.2 Pacuer Ha MPOYHOCTH BHELIEHTPEHHO-CXKATHIX (CKATO-U3rMOAEMBIX) 3JIEMEHTOB
1o ¢opmyite (105) BHNONHATS He TpeOyeTcs MpH 3HAYEHHH NPUBEAEHHOIO OTHOCHTEIBHOIO
3KCHEHTpHcHTeTa my < 20 (9.2.2), oTcyTcTBHM OCiHabNeHHS CeYeHHs H OJMHAKOBBIX
3HAYEHMSAX M3rmbaromux MOMEHTOB, NPHHHMAEMLIX B pacyeTax Ha MPOYHOCTH M
yCTOHYHUBOCTD.

9.1.3 BHeEUCHTPeHHO-CXaThle  (CXaTo-H3rM0aeMBIX) OMIEMEHTHI M3 CTald C
HOPMAaTHBHBEIM COTIpOTHBIEHUEM R, > 440 H/mM?, nMelomue HECUMMETPHYHBIC CEUYCHHUSA
OTHOCHTEJIBHO OCH, NIEPNIEHAMKYIAPHOH TIOCKOCTH M3rnba (Hanpumep, ceuenus tuna 10, 11
no tabmane [I.2), cieayeT NpoBEpSTh Ha NPOYHOCTh PACTAHYTOTO BOJIOKHA CeveHus B
TUIOCKOCTH JeHCTBHS MOMEHTA MO popmyne

Yu |N M |

Ry |A

n

- <1, (107)
SW,|
rae Wt,, — MOMCHT CONNPOTHUBJICHUSA CECUYCHH, BBIYHCIICHHBIN ANs PacTAHYTOT'O BOJIOKHA,
J — xo3(pruneHT, OnpeaeseMblii 10 popmye

6=1-0,1 NA*/(AR). (108)

9.2 Pac4eT Ha YCTOHYMBOCTD 3J1€MEHTOB CIIOIMIHOrO CEIeHHA

9.2.1 Pacuer Ha YCTOHYHBOCTP BHEHEHTPEHHO-CKATHIX  (COKATO-U3rHOaeMEIX)
3/IEMEHTOB HIPH JCHCTBHH MOMEHTA B OJHOH M3 INIaBHHIX IUTOCKOCTeHl clieflyeT BBINONHATH
KaK B 3TOH IUIOCKOCTH (IUlockas GopMa MOTepU YCTOMYHMBOCTH), TaK M U3 OTOH ILIOCKOCTH
(u3rubGHO-KpyTHIbHAS GopMa NOTEpH YCTONYHBOCTH).

9.2.2 Pacuer Ha YCTOHYHBOCTh BHELEHTPEHHO-CKATHIX (CkaTo-M3rnbaeMbIx)
3JIEMEHTOB IIOCTOSHHOTO CEYEHHS B [UIOCKOCTH JEHCTBHS MOMEHTa, COBNAjalolled C
IJIOCKOCTBIO CHMMETPHH, CIEAYET BHIIOIHATE 10 GopMyie

N/ (P AR Y. (109)

B dopmyne (109) kospdurnmeHT ycTORUMBOCTU Npy CxKaTHH ¢ n3ruboMm ¢ . ciedyer
onpepenath o tabnune /.3 B 3aBUCHMOCTY OT YCIOBHOM I'MOKOCTH A H MPUBEIEHHOro
OTHOCHTEILHOTO 3KCIEHTPUCHTETA M, f, ONPEAEIIIEMOTO 1o popMyIIe

Mep =T, (110)

rae n - xoabduument BausHug GOpMBI ceueHus, onpeaenseMsiit mo Tabmuue J1.2;
m=eA/ W, — OTHOCUTENbHBIN SKCHEHTPUCHUTET (31eCh € = M / N — 3KCUEHTPUCHUTET, IIpH
BBIYUCIIEHHH KOTOpOTro 3Ha4eHus M u N cielyeT NpUHAMATh COTNacHO
TpeboBanuam 9.2.3;
W, — MOMEHT CONPOTHBIICHHS Ce4YEHUs, BEIYUCICHHBIH A1t Haubosee ¢xKaToro
BOJIOKHA).
Ilpu 3HaueHHsx mg > 20 pacyeT cnexyeT BHINONHATH KaK JUld H3THOaeMBIX
3JIEMEHTOB (CM. pa3zen 6).

9.2.3 PacueTHble 3Ha4e€HHS NPOAOJNBHOM cuiabl N M u3rmbarolero MomeHTa M B
JJIeMEHTE CJIeAyeT MPUHUMATh IS OJHOTO M TOro )K€ COYeTaHHs Harpy3oK H3 pacyeTa
CHCTEMBI 110 HeJeOPMHUPOBAaHHON CXEME B IIPEATIONOKEHNAH YIPYTHX AehopMaLiuil CTany.

Ipwm 3ToM 3HaYeHust M cnefyeT IPUHUMATH PaBHBIMU:

IUIS. KOJIOHHBI ITOCTOSIHHOTO CCYEHMS PaMHOH CHCTeMBI — HawOoJbLIEMy MOMEHTY B
npeAesax JUIMHEI KOJIOHHHI,
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JUIS CTYTIEHYATO#M KOJMOHHBI — HAWOOIblIEMy MOMEHTY Ha JJIMHE Y4acTKa MOCTOSAHHOTO
CeYEHHS;

JUI KOJIOHHBI C OJIHUM 3aIIEMJICHHBIM, @ JAPYTHM CBOOOAHBIM KOHIIOM — MOMEHTY B
3ajle/ike, HO HEe MEHee MOMEHTa B C€YeHWH, OTCTOSIEM Ha TPETh JUIMHBI KOJIOHHBI OT
3a/1eNKH;

IUIA CKAaTBIX TMOSICOB (epM W CTPYKTYPHBIX IUTMT, BOCIIPUHMMAIONIMX BHEY3JIOBYIO
MONEPEeYHYI0 HAarpy3Ky, — HauOOJblIeMy MOMEHTY B Mpeleiiax CpeaHedl TpeTH UTHHBI
TMaHeJH [osca, ONpeaeieMOMY U3 pacyeTa Iosica Kak ypyroil Hepaspe3Hoi 6ankwu;

JUTSL CKATOrO CTEPXKHSA C IIAPHHPHO-ONEPTHIMU KOHI[AMH M CEYEHHEM, MMEIOILUM OAHY

OChb CUMMETPHH, COBIAJAIOMIYIO0 € INIOCKOCTBIO U3ruba, — MOMEHTY, OIpelesisieMOMYy IO
dopmynam Tabmuuei 20 B 3aBHCMMOCTM OT OTHOCHTEJBHOTO JKCUEHTPHCHTETA
Mmax = Mmax A / (NW,) 1 npuHuMaeMoMy paBHBIM He MeHee 0,5 M.
Tab6banuma 20

OTHOCUTENTBHBIN MomeHT M nipH yc10BHOM THOKOCTH CTEPXKHS

SKCLEHTDHCHTET I <4 X >4

Mg —
Mnas < 3 M = My, = 025 k. ( Moz — M) M= M,
3 < Mipae £20 M = My +(May — 3)(Migax — Mo) 1 17 M = M+ (Mmax — 3 (Mumax — M) / 17

Obosnavenus, npunamoie 6 mabauye 20:

M. — HaubonblwiuA H3rubatoLMi MOMEHT B NPEAENAX AIMHbI CTEPXKHS;

M, — nauGonbiinik U3rHGAIOMMIE MOMEHT B NpefeNax CPENHEH TPETH ANUHBI CTEPXKHS,
NpyHHMaeMblii paBHbIM He MeHee 0,5 M, ;

M> — u3rubaloLLnit MOMEHT, IPMHUMAEMBIH PaBHBIM M IpH My, S 3 1 A <4, Ho He Menee 0,5 M e

Jlnsg cxaThIX CTEpXKHEH ABOSKOCHMMETPHUYHOIO CIUIONIHOTO CEYEHHMs C INapHUPHO-
ONEepPTHIMH KOHI[AMH, Ha KOTOPHIX [EHCTBYIOT H3ru0Oaioliyde MOMEHTHI, 3HAYCHHE My,
HeoOX0aMMOe AJIS OTpeIeNieHUus ¢, ClelyeT pHHUMaTh cornacHo Tabauue J1.5.

9.2.4 PacyeT Ha YCTOWYHBOCTh BHEIEHTPEHHO-CXKATHIX (CKATO-U3rubaeMbIX) cTEp)KHEH
CIUIONIHOTO ITOCTOSHHOTO CEYeHHs, KpOME KOpoOyaToro, M3 IJIOCKOCTH ACHCTBUA MOMEHTa
npu u3rube ux B IUIOCKOCTH Haubonbiuel xecTkocTH (I, > 1)), coBnajaromen ¢ NniocKoCThIO
CUMMETPHH, a TAK)Ke IIBEJUIEPOB CJIEAYET BHIIONHATH 10 HopMyne

Ni(c @ AR Y) <1, (111)

rae ¢ — ko3bdunnesT, onpeaeNseMblil cornacHo TpeboBaHuaM 9.2.5;

@y — K03 GUIUKEHT YCTOHYNBOCTH NPH LIEHTPAILHOM CXKATHH, ONPEENAeMbIH COrNacHO
tpeboBanusM 7.1.3.
9.2.5 Koaddumuent ¢ B popmyne (111) caenyer onpenensrs:
IIpU 3HAYeHHAX my < 5 no gopmyie

c=B/1+a m)<l1, (112)
rae o, B — xoadpunmentrl, onpeaesieMsle no tabmuue 21;
1pH 3HAYCHUAX m, = 10 o popMmyse

c=1/(+m, @,/ @), (113)

rae ¢, — K03pGOHUHEHT yCTOHYHBOCTH TIpH M3rHbe, ONpeaeieMbli COrIacHO TpeOOBaHHAM
8.4.1 n npwioxenuto X kak A 6anku ¢ AByMs ¥ 6oJiee 3aKperieHHsAMH CXXAaToro INosca;
IIpHY 3HaYeHHAX 5 < m, < 10 no popmysne

¢=0¢5(2-02m)+cio (0,2 my~ 1), (114)
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TAE CNERYET ONpeAenaTh: cs — no ¢popmyne (112) npu my = 5; ¢y — o popmyne (113) npu
my = 10. 3necs my = (M, / N) (A / W) — OTHOCHTENbHBIH SKCUEHTPUCHTET, TAe M, clexyet
MPHHUMATH COINIACHO TpeboBaHmsAM 9.2.6.

Ilpu rubxocti )»y > 3,14 k03pUUHEHT ¢ He XOMKEH MpPEBHIATE 3HAYEHUH Cryax,

OTpefie/IAEMBIX COTTIACHO MPHITOKEHHIO [1; B CIIyuae €cii € > Cmax, B popMynax (111) u (116)
BMECTO ¢ CileXyeT NPHHHUMATH Crmax-

9.2.6 Ilpu onpeneseHHH OTHOCHTENBHOTO KCHECHTPHCHTETa m, B dopmynax (112) -
(114) 3a pacuyeTHBIt MOMEHT M, cleayeT IpUHHMATh:

JUIS CTEpXKHEH C KOHLAMH, 3aKPEIUVICHHBIMM OT CMEINCHHSA MNEePNeHAHKYISIPHO
IUIOCKOCTH ReHCTBHS MOMEHTa, — MaKCHMAalbHBIi MOMEHT B Mpejesiax cpeiHedt TpeTH
JUTHHBI, HO HEe MEHee MOJOBHHb HanOOJIBIIEr0 MOMEHTA ITO JUIMHE CTEpIKHS;

JUIS CTEp)KHEW C OAHUM 3alEMJICHHBIM, a APYI'MM CBOOOIHBIM KOHHOM — MOMEHT B
3a/ie/Ike, HO HE MEHee MOMEHTA B CEUCHUH, OTCTOAILEM Ha TPETh AJHHAI CTEPHKHSA OT 3aJCJIKH.

9.2.7 PacueT Ha YCTOHYMBOCTH BHEHEHTPEHHO-CKATHIX (CXKATO-U3rHOAEMBIX)
2JIEMEHTOB JBYTaBPOBOTO CEYEHHS, HEMPEPHIBHO MOJKPEIACHHBIX BJONb OHHON M3 IOJOK,
Ccllej{yeT BBIUIONHATD COTNIacHO NpHioxeHuio X.

9.2.8 BHeLeHTpeHHO-CXaThie (CkKATO-U3rHbaeMble) 3EMEHThl MOCTOSHHOIO CEUEHHS,
usrubaeMele B IIIOCKOCTU HauMeHbIIeH KecTKoCTH (fy < Iy ¥ e, #0), cneayetr paccuMThiBaTh
no ¢opmyae (109), a npu rEOGKOCTH A, > A, — TalOKe NMPOBEPATH PAcUeTOM Ha YCTOHYHUBOCTH
U3 IUIOCKOCTH JeUCTBHS MOMEHTA KaK LEeHTPAIbHO-CKATHIE NEMEHTHI 110 hopMyne

NI(@pARY)<1, (115)

e @ — KoohbUIUEeHT YCTORINBOCTH NMPH LEHTPATLHOM CXKATHH, ONPEAENSEMBIH COracHO
TpeboBanuam 7.1.3.

[lpy A £ A, ©pOBepKM YCTOHYMBOCTH M3 IUIOCKOCTH JACHCTBHS MOMEHTA He
TpeGyeTcs.

9.2.9 PacdeTr Ha YCTOMYMBOCTH CTEpPXKHEH CIUIOMIHOrO MOCTOSHHOIO cedeHHs (Kpome
KOpo04aToOro), MOABEPXKEHHBIX CXATHIO H M3ru0y B JABYX IJIaBHBIX IUIOCKOCTSX, MNpH
COBIIaICHAHM IUIOCKOCTH Haubonbmeil xkecTkocTH (I, > 1) ¢ II0CKOCTLIO CHMMETPHH, a TaKXKe
IIpH ceveHHH THNA 3 (cM. Tabnuiy 21) ciieyetr BBIIOIHATH 1o GopMyIie

NI (@ew AR Y) <1, (116)
rie Py = Pey (0,64 +0,4Yc). (117)

3gech CiieAyeT ONMpeaelaTh:
@ ey — COTNIacHO TpeGoBanmam 9.2.2, npuHuMas B GpopMynax BMECTOm M A
COOTBETCTBEHHO my H 4 ;

€ — COracHo TpeboBaHMsM 9.2.5.

IIpu BLIYHCIIEHVMH 3HAYEHHS M5y = T My, JUIA CTEPXKHEH NBYTaBPOBOTO CEYEHMS C
HEO[IHHAKOBBIMH TOJKaMH KO3(QQHIHEHT T ClenyeT OUpeAeNsTh KaK A ceYeHHus Thna 8
nio Tabnuue J.2.

Ecmn  mg, < m, TO KpoMe pacuera mo ¢opmyne (116) cirenyetr unpoussectd
JONOJIHATENLHYIO NpoBepKy 1o dopmyaam (109) u (111), npanumas ey, = 0.

Ecnu A, > Ay, To kpome pacdera no ¢opmyre (116) cienyer npoussecTn
JOTIONHUTETHHYIO poBepKy 10 dopmyste (109), npunaMas e, = 0.



Sy

Tadavwua 21

Tun 3HayeHus K03POHIUHEHTOB
CeueHNS Cxema ccqc!-mx o npH _ B npn _
ORGSR eS| bemes S A, <304 A, >34
Vo N
T
: = x X
1 .
b,
y
&~ -
T T:[ 0,7 0,65 + 0,05 I
x o < ) - x ? b + b m.
2 . X wc /¢y
i
Y y
% .
v,
3 TR
Y
Vo ¥ |
L i B =1 npu I, <05
y Jy

QObo3navenusn, npunamole 8 mabauye 21:
I 1 1, — MOMEHTbHI HHEPUHH COOTBETCTBEHHO 00/bWICH U MEHbLLIEH MONOK OTHOCHTENLHO OCH CUMMETPHH
ceuenus y-—y,

@, — JAUEHUE @ NIpK Xy =3,14.

M pumecyanuc—TlpusnaucHunax b/ h <03 cicayer upuwumars b/ h=0,3.

T10T°0ceeT 9l LHO
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3HaYCHHUS] OTHOCHTENBHBIX IKCLIECHTPUCUTETOB C/ICAYET BBIYUCIATH O GOpMYJIaMm:
my=e; Al Wey (118)
my=e, Al W, (119)

rie Wee 1 W, — MOMEHTHl CONpOTHBICHHA CEIeHHH i1 Hambojiee C€KaToro BOJIOKHA
OTHOCHUTENILHO OCe¥ COOTBETCTBEHHO X—X U )- ).

Ecnu 1wiockocTh Hanbomnblued XeCTKOCTH cedeHHs crepxHa ([ > I,) He coBmajaer ¢
MIOCKOCTBIO CHMMETPHH, TO PacieTHOE 3HAaUYEHHE M, CJeAYeT yBEIMuYdTh Ha 25 % (kpoMe
ceuyeHus Tuna 3 no Tabauue 21).

9.2.10 Pacuer Ha YCTOHYHMBOCTb CTEPXKHEH CIUIOMIHOTO MOCTOAHHOIO Kopobdaroro
CeYeHHs] IpH CKATUH C W3rMOOM B ONHOM WIM B JBYX TJIABHBIX IITOCKOCTAX cienyeT
BBHIIIONHSATE 10 GopMynam:

N/ ((peyA R,v Yc) + Mx/ (Cx 8x Wx,min Ry 'Yc) < 1; (120)
N/ (gxA Rch)+Mv/(Cy 5\ vvysminRy'Yc) <1, 1z2n
TA€ @ex. Qoy — KOIDOUIHMEHTH YCTOHYUBOCTH I CXKAaTHHU ¢ U3rMOOM, OnpeelisieMble 110
Tabaune /1.3;

Cx, ¢y — KOYPuULKHEeHTH], TPUHUMaeMble o Tabnuue E.1;
d¢, & — K03 HULMEHTHI, ONpeenseMbie IO hopMyIam:

8=1-0IN1/(AR) n 8,=1~0,INA. /(AR) (122)

¥ [ipUHUMaeMble paBHBIMH 1,0 cooTBeTcTBeHHO pH A, <1m A <1

ITpu onHOOCHOM M3rHOE B IUIOCKOCTH Haubonbe xxectkoctd (I, > I,; M, = 0) BMecTO
Qey CHAENYET NIPUHUMATDH @y.

9.3 Pacyer Ha yCTOHYMBOCTL 3JIEMEHTOB CKBO3HOI0 CedeHHs

9.3.1 TIpu mpoBepxe Ha YCTOWYMBOCTh BHELIEHTPEHHO-CKATBHIX (CHKATO-H3rHOAEMBIX)
CTEp)KHE CKBO3HOrO CEYCHHUS C COCJAMHMTENBbHBIMH IUIAHKAMM WM peICTKaMH  CJIEAyeT
BBIMOJTHATH KaK pacdeT CTEPXKHS B 1I€JIOM, TaK U OTAENbHBIX BETBEH.

9.3.2 [Ilpu pacuere CTepXHs B LEJIOM OTHOCUTENBHO CBOOOAHOH ocu no ¢opmyre
(109), koraa NnaHKW U PEINETKH PacIOIOKEHHl B [UIOCKOCTAX, NapaUIeNIbHBIX IUIOCKOCTH
JeUCTBUS MOMEHTa, KO3(p(HUUHMEHT ¢,  cleAyeT omnpeaenste mno Ttabnuue .4 B

3aBHCHMOCTM OT YCJOBHOH mpuBeAeHHOH rHGKocTH A, (LA, — cM. Tabmuuy 8) u
OTHOCHTEJIBHOTO SKCLEHTPHCHTETA 171, ONPENIENSEMOTO 110 GopMyIie
m=eAall, (123)

rae e =M/ N — 5KCHEHTPHCHUTET, IPH BHIYUCIICHUH KOTOPOTro 3Ha4eHuss M u N crnenyer
IPUHUMATH COriacHo TpeboBaHusIM 9.2.3;
a ~ PacCTOSHKE OT TNIABHOM OCH CEUYEHMs, IEPIEHINKYNSIPHON MIOCKOCTH
JIeCTBUS MOMEHTa, 10 OCH HauboJee CKaToi BETBH, HO HE MeHee
pPacCTOAHUS 10 OCH CTEHKU BETBH;
[ — MOMEHT MHEpLIMH CEYEHHUs CKBO3HOTO CTEPXHSI OTHOCUTENBFHO CBOOOIHOM OCH.
IMpu 3naveHnsx m > 20 pacyer Ha yCTOHYMBOCTB CTEPXHS B II€JOM He TpebyeTcs; B
3TOM CJIy4ae pacyer clieqyeT BBIIOIHATh KaK A1 H3ru6aeMbIX 3JIEMEHTOB.
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9.3.3 Ilpu pacuere OTAeNbHBLIX BETBEH CKBO3HBIX CTepXHel C pelerkamu no popmysie
(7) NpoONBHYIO CHITYy B KaKAOH BETBH CHEAYET ONpENEATh C YYETOM HOUOMHHTEIbHOTO
ycunus Nyg 0T MOMeHTa. 3HaueHHe 3TOr0 YCHIIHS ClleyeT BHIYMCIATE Mo GopMynam:

Nag = M,/ b — npy u3rube cTepxkHA B INIOCKOCTH, NEPIEHAUKYJIAPHON OCH y — y, Ajs
ceyeHu# TunoB 1 u 3 (cM. Tabnuuy 8);

Noa=0,5M,,/ by — 10 )K€, 1A cedeHuii THma 2 (cM. Tabnuuy 8);

Noa=1,16M,/ b — nipu m3rube cTepKHs B MIOCKOCTH, NEPNEHANKYNIAPHOM OCH X — X,
Ut cedeHmii Tina 3 (cM. Tabiauuy 8);

Naa = 0,5M, / by — TO xe, Ans cevenuit Tuna 2 (cM. Tabnuny 8).

3neck b, by, by — paccTosHHA MEXAY OCAMH BeTBeH (CM. Tabmuny 8).

[Ipu usrube crepxkHs CKBO3HOro ceyeHus tuna 2 (cM. Tabnuiy 8) B IBYX IUIOCKOCTAX
yeunue N,y cnesyer onpenensTs no gpopmyie

Naa=0,5 (M, / by + M,/ by). (124)

9.3.4 Tlpu pacuere OTAENBHHIX BETBEil CKBO3HBIX CTEpXKHEH ¢ IUIaHKaMHu B ¢opmyJe
(109) cnegyer y4HTHIBaTh AOMOJHUTEIbHOE yCHiHE N,y OT MOMeHTa M H MeCTHbIH H3rnb
BeTBeH 0T (haKTHUYeCKOH WM YCIOBHOH MonepeyHOH cHibl (kak B noscax 0e3pacKocHO#M
(bepMbl).

9.3.5 Pacuer Ha yCTOHUMBOCTH BHEHLEHTPEHHO-CATBIX  (CXKaTO-W3rHOaeMebIx)
TPEXTPaHHBIX CKBO3HBIX CTEPXKHEH ¢ pelieTKaMu H HOCTOSHHBIM N0 AJIMHE PaBHOCTOPOHHUM
cedeHMEM CAEAYET BBIIONHATE COIIaCHO TpeOOBaHUAM pasaena 16.

9.3.6 Pacyer Ha YCTOHYMBOCTH CKBO3HBIX CTEpXHEH U3 JBYX CIUIOINHOCTCHYATHIX
BETBEH, CUMMETPHYHBIX OTHOCHTENBHO OCM x-X (pUCYHOK 12), ¢ pemerkamMH B [ABYX
flapajUleNbHBIX IUIOCKOCTSAX, HOABEPXKEHHBIX CXKATHI0O M W3ru0y B o00eux rnaBHBIX
TUIOCKOCTSAX, CIIEAYET BRIONHATH:

JUISL CTEPXKHA B LETIOM — B IUIOCKOCTH, NapauIeabHOl IIOCKOCTAM PEILETOK, COrIACHO
TpeGoBanuaM 9.3.2, npuHuMas e, = 0;

JUTSL OTAENBHBIX BETBEH — KaK BHECLEHTPEHHO-CXKATBIX 3/IeMeHTOB no ¢popmynam (109) u
(111); npu 3TOM NpPOJOJNBHYIO CHIY B KaXIOi BETBH CledyeT ONPEAC/ATb C YYETOM
JOMOJTHUTENIPHOTO YCHUIHA OT MomeHta M, (9.3.3),a MoMeHT M, pacnpenensiTh MEXIY

— X

Pucynox 12 — Cxema CKBO3IHOTO CEHERHS CTEPKHA H3 ABYX
CIIOWHOCTEHYATHIX BeTBeH

BETBAMH NPOMOPIMOHAILHO MX XXeCTKOCTAM I, (cM. pHCyHOK 12); eciu MOMEHT M,
JACHCTBYeT B IUIOCKOCTH OJHOH H3 BeTBeH, TO ciedyeT  CYATaTh €ro MOJHOCTHIO
nepesarmuMcs Ha 3Ty Betsb. IIpH pacuere no ¢opmyne (109) ru6kocTh OTAENBHON BETBH
CIICIYET OMNpeAenarts ¢ yderom TpebGosanuit 10.3.10, a mpu pacuere mo dopmyne (111) - no
MaKCHMAJIbHOMY PacCTOSHHIO MEXJY y37aMH PeIeTKH.

47



CIt 16.13330.2011

9.3.7 PacueT COEIWHHTENBHHX IUIAHOK HJIM DPEHIETOK CKBO3HLIX BHEUEHTPEHHO-
CKaThIX (CHKATO-H3rHGAaEMBIX) CTEpXKHEH ClieAyeT BHIIONHATH COTIAacHO TPEOOBaHUAM
7.2.8 ¥ 7.29 Ha mNONEpeYHyI0 CHIY, PaBHYI0 OGipmieMy M3 IBYX 3HaueHMIi:
daxTuyeckoif [OTIEPedHOH criie () WM YCHOBHOHU MonepeuHoi cune Qfic, BEIYHCIAEMO
cornacHo Tpe6oBaHuaAM 7.2.7.

B cnydae xorpa QakTHyeckas molepedHas CHIa OoONbIie YCIOBHOM, cleayeT
COEMUHATh BETBH CKBO3HBIX BHEHEHTPEHHO-CXATHIX = 37IEMEHTOB, KaK MpaBMIIo,
peneTKaMu.

9.4 IIpoBepka ycToiYMBOCTH CTEHOK H HOHCOB

9.4.1 PacueTHbIe pa3Mepsl MPOBEPSIEMEIX HA YCTOHUYHMBOCTH CTEHOK M IIOSCHBIX JIHCTOB
(Ton0K) cnexyeT NpHHUMATh cornacHo Tpebosanmsam 7.3.1 1 7.3.7.
9.4.2 YCTOHYMBOCTE CTEHOK BHELEHTPEHHO-CXKATBIX (CKATO-M3rHOAEMbIX) 3JIEMEHTOB

CllelyeT CUUTATH ObecreueHHOH, eCIH yCIOBHAS THOKOCTh CTEHKH A, = (hylt, ),/Ry /E ne

NpEBHIAET 3HAYCHUH NpeIeTbHON YCIOBHONR TMOKOCTH A, , OLpENeNsSeMBIX 110 dopmynam

Tabausl 22.
9.4.3 TlIpu BeinonHerun ycnosus 0,8 SN/ (¢ . A Ry ¥ ) < 1 npedensHyO yCIOBHYIO

rUGKOCTE A, BBIYMCICHHYIO no ¢opmynam (125) u (126) tabauuer 22, HomycKaercs

uw ?

YBEIMYMBATh IIyTEM OIPEENICHHUS €€ [0 Popmyne

= = = = N
Ay = A +5(A,,,—A 1-——), 131
uw uwl ( uw?2 uwl)( ¢eARch ) ( )
Tze XM H Auw2 — 3HAYEHUA A v, BBIYHCIEHHBIE MO tdopmynam (125), (126) u (127)

TabmULBl 22.
Ilpu BemonneHuu ycnosus N/ (¢.A Ry Y. ) < 0,8 3sHaueHue A, ciaeayeT NpHHHMATh

PaBHBIM XM.

9.44 CTeHKH BHEHEHTPEHHO-CXKATHIX (CKaTo-U3rubaeMbIX) 3JIEMEHTOB CIUIOIIHOrO
ceyeHns (KOJOHH, CTOEK, ONOp M T.NI.) IpH X, 2> 2,3 cueayer, KaK NpaBHJIO, YKPEIUIATH
NIOTNEPEeYHBIME peOpaMu :KECTKOCTH B COOTBETCTBHH ¢ TpeboBanusamu 7.3.3.

9.4.5 Tpu yKpenneHNH CTEHKH BHEIEHTPEHHO-CKATOr0 (CKaTo-H3rubaeMbiX) JIeMeHTa
NPOAONEHLIM PeOPOM KECTKOCTH (C MOMEHTOM HHEPIHUH [y = 6 her t “,3), PacnoJIOKEHHBIM
nocepeldHe CTCHKH, HauboJiee HAarpyXEHHYIO 4acTh CTEHKH MEXJy MOSICOM H OChlo pebpa
ClelyeT paccMaTpHBaTh KaK CaMOCTOSATENbHYIO IUIACTHHKY M IpOBEpATh MO (QOpMyniaMm
Tabmuisr 22. TIpu 3TOM pacyeT W NPOEKTHpOBaHHE pedpa W JJIEMEHTa B LIEJIOM ClEAyeT
BBINOJIHATE ¢ YU4eTOM TpeboBanuii 7.3.4.

9.4.6 B cnyuasx xorna (akTHyecKoe 3HAUYCHHE YCIOBHOH THOKOCTH CTEHKH 9_»,

IPEBBILACT NpEACIbHOEe 3HaYeHUe A, , BHIUMCICHHOE IS cedeHuii tuma 1 mo dopmynam

Tabyume! 22, a JUIS cedeHui TUOB 2 ¥ 3 ¢ ydeToM mpuMedaHHs 2 Tabmuusl 22 (IpH o <
0,5), momyckaercs TPOBEPKY YCTOHYMBOCTH cTepxHs 1o dopmynam (109), (115) u (116), a
Takxke mpyd o < 0,5 mo ¢opmyne (111) BHINOMHATE ¢ YYETOM pacdeTHOH yMEHBIICHHOM
wiomand A; B COOTBETCTBHH € 7.3.6. '
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Tabnuma 22
Tun Cxema ceveHus Ycenosus Hpenenrnas ycnosnas
cgqe- H JKCUCHTPHCHTET NPHUMCHCHUSA —x
s ‘ _ bopmyn rHOKOCTH CTeHKH A,
y X X _i bsm<10; R <2 | A, = A, =1,3+0,15A° (125)
1 & pidivs
X+ . : X | AByTaBpa — — — —
y ¥ o> @ Ae22 | A=A, =1,2+4035A0, <3,1  (126)
2 _y-_ 9 ‘P s @e: qu =qu2 =1,42
* * 1<a<? ¢, Ry,
— - = <
Y c,(2—a+,/a2+4|32)
<0,7 +2,40. (127)
N
3 O lsa<2 | App=075X,,,5052+ 1,80  (128)
y 4_
. P — < I Sbr / hy<2; A, =(04+0,07%, )(140,25.[2 ~b,/h,)
x X = (129)
08< A, <4
y
LTS
S x— -—ll-x——wT;_‘*——ﬂx my, 21 X 2 /AR v IN
- yT_ : o= 24/ Ve <55 (130)

Ob6o3nauenus, npunameie 6 mabauye 22:

A ¢ — YCIOBHas rHOKOCTh CTEPXHA B MTOCKOCTH ACHCTBHS MOMEHTA;

C.r — K03 HUUMEHT, onpeaenseMblii no Tabanue 17 B 3aBUCHMOCTH OT O,

a = (6; ~ 61 / O} (3nech O; — HaubOMbIIEE CKMMAIOIICE HANPAKEHHE y DACYETHOH TpPaHMibl CTEHKH.
NMPUHAMAECMOE CO 3HAKOM «ILTOC» W BLIYMCIICHHOE 0¢3 yueTa KOIPDUUHEHTOB @, , €@, U .3 O » — COOTBETCTBYIOWIEE
Hanps>keHUe Y NPOTHBOMONOKHON pacyeTHO# rpaHuubl crenkun); P = 0,15 ¢, T /6, (3aecb T= Q/ (1, h,) — cpeanee
KacatenbHOE HaNpsXEeHHE B PACCMaTPHBACMOM CEUCHUN; /s kopoOYaroro ceyeHus 7= Q/ (21, hy); by— 1unpuHa noiku
TaBpa.

[TpuMevanus

I ns ceuenuit Tvna | npu 3uauenusx 0 < m, < | uan 10 < m, <20 3Haueuws luw caeayet onpeaAenaTh

SHHEHHOM MHTEPNONALMEH MEXAY 3HAYECHHAMH A . BLIYHCIEHHBIMH corfacio 7.3.2 (m,=0) unu 8.5.8 (m, =20 u
w X X

no popmynam (125) u (126) coOTBETCTBEHHO.

2 Jlas ceuyeuus Tuna 2 npu o < 0,5 3HaueHue qu CIEAyeT ONpeacnaTh ABaXAbl: coriacko 7.3.2 u ¢

ucnoaszoaHuem gopmya (125), (126); npu 0,5 < @ < | - nuHEHHON WHTEPNONAUMER MEXAV 3HAYCHUAMH 7\.uw.

BbIYUCIEHHBIMU TIPU &L =05 na= 1.

3 Mas ceuenns TMna 4 npu A, < 0.8 wm A >4 B popmyne (129) crenyer npunmmars A =08 um A =4
COOTBETCTBEHHO.

4 Jlns ceyeun#t THna 5 npu 3HaveHnsx 0 < m, < | 3HaucHus X“w CAEAYeT  ONPEAenaTb  JMHEHHOMH

MHTEPNONSLHEN MEX Y 3HAYCHHAMH Kuw . BLIYHCIIEHHBIMKU cornacHo 7.3.2 (m, = 0) u no dopmyne (130).

49



CII 16.13330.2011
9.47 YcTOWYHBOCTH MNMOSACOB (IIOJIOK) . BHELIEHTPEHHO-CXKATBIX (C)XKATO-H3ruOaeMBbIX)
crepxseil ¢ rubkoctero 0,8 < A (A ) < 4 cunexmyer cuuTath oOecrnedyeHHOH, ecnu

yCnoBHass THOKOCTb cBeca TIosgca (IOJIKH) A = (bes 1 tf),/R‘,/E WJIH NOSACHOrO JIMCTa

A= (bera 1) 1/Ry/E HE MpPEBHINACT 3HAYCHHMH HNpENENBbHOH  YCJIOBHOH THOKOCTH

)Tuf ( I“f'l ), onpeieseMbIX TI0 dopMyniaM TabIHIE! 23.

Tabnunnoa 23
Ipeneabhas ycnoBHas rubKocThb
Tun Cxema ceuenus v Ycnosue cBeca nosica A, WIH NOACHOTO
ceve- IKCUEHTPHCHTET npHMeHe- _
HHUA HUSA JMcra X"f’] npH rHOKOCTH
$opmyn ) - -
crepxns 0,8 < )\.x ( 7»‘. )<4
, Ay = A= 0,01(1,5+ 0,74 )m, (132)
0<m. <5

, Mg = by - 0.01(53+1.3% Im, (133)
; Ay =036 +0,10%, (134)
x—— 5x
S _
J!
y
Y Y _ _
-1 Ay =036+0,10L, (135)
4 )

X l?jjx »eny

O603Hauenue, npunamoe ¢ mabauye 23:
Kufc — NpefeNbHOC 3HAYEHHE YCIOBHOH rHOKOCTH CBECa MOACA MM MOSCHOIO JIMCTAa UEHTPAibHO-CXAToro
3MEMEHTA, OTIPENENSEMOe COracHo TpeGorannam 7.3.8 u7.3.9.

NMpumeuanue—IlpuS<m <20 3nayeHus Xuf (7‘\.“’,'1 ) cnenyeT OMpeaeaTh TMHEHHO! HHTeprnoasuueH

MexXay 3Ha4ECHHUAMHU )\‘uf ()“uf,l ), BBIMHCIEHHBIME 10 GopMylTlaM HacTrosedt Tabnuubl, ¥ cornacHo 8.5.18 u 8.5.19 (npu

m = 20) COOTBETCTBEKHO.
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9.48 Jlns mnomok (cteHOK) ¢ orrubamm (CM. PUCYHOK 5) 3Ha4eHHA NpeeNbHOMH
ycnoBHO# — rubkoctH A, (A,.,), ompenenseMbie 1m0 ¢opmynaM Tabmuusl 23, creayer
YMHOXHTb Ha K03(pduuHeHT 1,5.

Pa3Mmeps! otruba CiefyeT OpeaenarTh cornacHo TpeboBaamsam 7.3.10.

949 Tlpu HasHaUYeHMH CEYEHUH BHEUEHTPEHHO-CKATHIX M CXKaTO-H3rHOaeMBIX
3NMEMEHTOB MO npelenbHod rubkoctH (paspen 10.4) 3HadeHUA TIPEHENBHBIX YCJIOBHBIX

rubkocTe#f crenku A, ompexensieMnx no Qopmyiam Tabamimi 22, a TakXkKe MOACOB

uw >

_7:4(&” ), onpeaenseMbix no ¢opmysam tabmmnsl 23 #@ cornmacao TpeGoBaHHAM 9.4.8,

JONMYCKAETCA YBENWYUBATH YMHOXEHHEM Ha Ko3ddumueHT ,W,,,AR, /N (3oecs @, -

MCHBIICE M3 3HA9eHHH @ ., CP y, @ ox), UCMONB30BAaHHOEC NPH IPOBEPKE YCTONYMBOCTH
37IeMeHTa), HO He GoJiee yeM B 1,25 pasa.

10 PacyerHble JJHHBI H NpejesibHble THOKOCTH 3JIEMEHTOB
CTAJIbHBIX KOHCTPYKUHH

10.1 PacyeTHple ANMHHDBI Y/1eMEHTOB ILIOCKHX ¢epM H cBaA3Ei

10.1.1 PacuerHbie ITMHBI CXKAThIX 3JIEMEHTOB IUIOCKHX (epM H CBs3eil B HX
IUIOCKOCTH l;s M M3 TUIOCKOCTH ler) (pUCYHOK 13, a, 6, B, I), 32 MCKIIOYEHHEM BJIEMEHTOB,
ykasanHbIX B 10.1.2 1 10.1.3, cienyet npuHuMAaTh 1o Tabuune 24.

a — TpeyrobHas co CTOHKaMH; 6 — paCKOCHas; 6 — TPEYroAbHadA CO INPEHTENAMU:
2 —[0NypackOCHaA TPEYTroAbHas; O — EPEKPECTHAR

Pucynok 13~ Cxemnl Ans1 onpefieieHHsl PacHETHbIX AJIHH CKATHIX JIEMEHTOB
(o0o3navienus ~ cm. Tabnuuy 24) pewmerox pepm

10.1.2 Pacuetnbie anusl ls # ) BepxHero mosca QepMbl (HEPa3Pe3HOro CTEPXKHSA)
HOCTOSIHHOTO CE€YEHMS € pa3/IMYHBIMU CXHMAIOIIMMH WIH PacTATHBAIOLIMMM YCHIMAMH Ha
y4acTKaX (4MCHO YYacTKOB paBHON MIMHEL K > 2) B NPEANONOKEHWM LIAPHUPHOrO
CONpPsUKEHUS (PHCYHOK 14, a) 3MEMEHTOB DPEWIECTKH M CBA3EH AOMYCKAETCA OMPEAEIATh MO
¢dopmynam:
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B IUIOCKOCTH Mosica Gpepmebl
lr =(0,17a’ +0,83) 1 20,8, (136)

Tie 0. — OTHOIICHHE YCHIIMA, COCEAHETO C MAKCHMAJIBHEIM, K MAKCHMAIbHOMY YCHJIHIO B
naHensx ¢pepMsr; npu 3ToM 1 > a > - 0,55;
U3 IUVIOCKOCTH Mosica ¢pepMbl

lr1 =[0,75+0,25 B/ k- D*711,20,51, (137)

rae P — oTHONEHHE CYMMBI YCWIHIA Ha BCEX YYacTKax (paccMaTpMBaeMo# MIMHBI MEXIy
TOYKaMM  3aKpeIUICHMs  1osca W3  IUIOCKOCTH), KpPOMeé  MaKCHMaJIbHOIO, K
MaKCHMAaJIbHOMY YCHIHIO; TIpH 3ToM (K — 1) > >~ 0,5. Ipu BeIuncienud napameTpa f B
dopmyne (137) pacTaruBaiHe YCHIUA B CTEPKHAX HEOOXOAMMO MPHHHUMATH CO 3HAKOM
«MHHYC».

Tabnuma 24
Pacyernsie AMHLL s W 1z
ONOPHBIX NPOUHX
Hanpasneﬂne MPOAOABLHOTO H3r uba NOACOB PackoCoB H AIEMCHTOB
3NEMeHTA hepMbl OTOPHBIX pelIeTKH
CTOCK
1 B rnockocTH GepMbl Ly :
a) Wi depM, KpOMe yKasaHHBIX B No3uuMH 1,6 ! l 0,81
6) 0 depM M3 OMHHOUHBIX YrONKOB H PEePM C OPHKperuie- l l 0.9
HHEM 371EMEHTOB PEIIETKH K MOACAM BIIPHTHIK
2 B HanpaBnieHHH, IEPIICHAMKYIAPHOM ITOCKOCTH (epMbl
(13 InockocTH GepMal) Iz,
a) 1% epM, KpOMe YKa3aHHBIX B MO3HIMH 2,0 N N A
6) nnst depM C NPHKPEIICHHEM JJIEMEHTOB PELUETKH K 1 I 0.9/,
NosicCaM BITPUTBIK
3 B moGoM HanpasaeHAH l s = lr; 1A GEPM H3 ONMHOUHBIX 0,85¢ l 0,851
YrOJIKOB IPH OIHAKOBBIX PACCTOSHUAX MEXIY TOYKaMH
3aKperieHHs JIEMEHTOB B IUIOCKOCTH M M3 [UIOCKOCTH
_(epMsi

Obo3nauenusn, npunamete 6 mabauye 24 (cM. pucynox 13):

! — reoMeTpHieckad JUTHHA J1EMEHTa (PACCTOAHHE MEXAY UEHTPaMH GanxaiilinX y3/10B) B NAOCKOCTU depMbr;

l) - pacCTOAHME MEKAY Y3NaMH, 3aKPENICHHBIMH OT CMCLICHHS H3 NIOCKOCTH depmbl (noscamu depm,
CMCLHANBHLIMH CBA3SMH, XKECTKHMH NAHTAMH MOKPLITHH, NPUKPENJICHHBIMH K NOSCY CBAPHLIMK LUIBAMK HIIH
60NTaMu, 4 T.IL.).

Pacyernnie nnuuwl Iy H ly) BETBHM CKBO3HOM KONOHHBI IIOCTOSHHOIO Ce4eHHS
(Hepa3pe3HOTro CTEpXKHSA) C pa3siIMYHBIMH CKHMAIOIMMHM YCHIMAMHM Ha Yyd4acTKax (4HClo
Y4aCTKOB paBHOH JUIMHBI K > 2) ¢ TpaHHYHEIMH YCJIOBUSMM, KOTa OAMH KOHEI CTEPXKHS
(HMXXHHI) XKECTKO 3aKpellieH, a JpYrodl — IIapHHPHO ONEpT B ILIOCKOCTH PEUIeTKH IpH
IIApHUPHOM  KpPEIUIEHHMM K HeMy 3JIEMEHTOB peuweTkd (pucyHok 14, 6), momyckaercs
onpeaenaTs no GopMynam: ’

B IUIOCKOCTH BETBH

I, =+4036+0,590° 20,61, (138)

TA€ 0 — OTHOMICHME YCHJIMA, COCEAHEr0 ¢ MAKCHMAJIBHBIM, K MaKCHMAIBLHOMY YCWIMIO B
MECTE 3a/IeNIKH; IIp4 3ToM 1 > a0 > 0;
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aj 6)

1-1

cen3u
8.n.ghepmui / "ﬁ }N/‘:Nmm
77

é.n.¢pepmoi I,

a - nosca ¢pepmbl; 6 — BETBH KOJIOHHBI
Pucynox 14 — Cxembl 417 onpeaesieHUs PacdeTHOM ANHHBI 31eMEHTOB

H3 INIOCKOCTHU BETBU
Ly, =(0,6vVk + 0,54{3)%l 20,5l , (139)

rae B - OTHOLIEHHE CyMMBI YCWIMI Ha BCEX y4acTKax, KpoMe MaKCHMallbHOro, K
MaKCHMATLHOMY YCHJIMIO B MeCTe 3aJeKH; Ipu 3toM (kK—-1)>B>0.

B o6oux cnyuasx /| — piuHa ydactka (CM. pUCYHKH 13 u 14); [ — paccTosiHue MeXAy
TOYKaMH CBA3eil M3 IIOCKOCTH CTEp)KHA (CM. PUCYHOK 14), H pacueT Ha YCTOHYMBOCTH
C/IeAYeT BHIIOJHATE HA MAKCUMAJIBHOE YCUIIHE.

10.1.3 Pacyerneie AMMHEI lys H lys; (IpH JONYIMEHHH, YTO OHH HE 3aBHCAT OT
COOTHOHICHHUS YCHIIHI) JIEMEHTOB IIEPEKPECTHOM PEIIeTKH, CKPEIUIEHHBIX MEXAY CO00i (CM.
pucyHok 13, o), cneayer npuHHMath 1o Tabnuue 25.

Tabnuuma 25
KoHCTpyKuM y3na nepeceueHns PacueTHas anuHa [,;; U3 NIOCKOCTH (epmbi (CBAZH) NPH
SMCMCHTOB PELICTXH HOACPKHBAIOWIEM INEMEHTE
pacTIHYTOM HepaboTaiouiem CKATOM

O6a 3nemMeHTa He npepbiBalOTCA l : 0,71, I,
[NopnepxHuBatoLHA JIEMEHT NPEPLIBaETCA H
nepeKkpbIBaeTc PacoOHKOM:

paccMaTpyBaeMbiil JJIEMEHT He MPEpbIBAETCA 0,74 I 1,44,

paccMaTpUBaeMbiii JJEMEHT MpepbIBacTCA 0,71, - -

H niepekpbiBaeTcs GacoHKOMH

0O6o3nayenusn, npunamole ¢ mabauye 25 (cm. pucyrox 13,4):
| — paccTOsiHHE OT UEHTpa y3J1a pepMbl (CBA3U) A0 TOHYKU NEPECEUCHHUA ITEMEHTOB;
[} — NOJHas reoMETPUYECKad AAKHHA NEMEHTA.

10.1.4 Paamycbl UHEpIMH [-X CEYEHHH 3JIEMEHTOB U3 OAMHOYHBIX YTOJIKOB MPH
onpeeseHU: THOKOCTH  ClIeyeT NPUHAMATE:

NpH PaCYETHOH AJIMHE 3ieMeHTa He MeHee 0,85 [ (rae / — paccTosiHHE MEXAY LEeHTpPaMH
OJIMKAMIINX Y3JIOB) —~ MUHUMAIBHEIMHE ( { = Igin);
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B OCTaIBHEIX CJlyyagX — OTHOCHTENBHO OCH YrOJKa, NEPHEHAUKYIADHOW WIH
HapaifiebHOA TIOCKOCTH depMbl (i = iy HWIH i = iy), B 3aBHCHMOCTH OT HAallpaBJieHHs
HPOJIOJIBHOTO H3rHOa.

10.2 Pacuernbie JIHHEI 31€MEHTOB HPOCTPAHCTBEHHBIX PEMIETYATHIX
KORCTPYKIMii, B TOM THCJIEe CTPYKTYPHbIX

10.2.1 PacuerHele [HHB [l 3MEMEHTOB CTPYKTYPHBIX KOHCTPYKLMH clieZyer
OpuHHMaTh 1o Tabnuue 26 (I — reoMeTpuveckas JJIMHA JJIEMEHTa — PAaCCTOAHME MEXIY
LHEHTPaMH Y3JIOB CTPYKTYPHBIX KOHCTPYKHMIE).

Tabnuna 26
PacuerHas
DJIEMEHTBI CTPYKTYPHBIX KOHCTPYKUHH A L,
1 KpoMe yka3aHHbIX B no3uumusax 2 u 3 l
2 Hepas3pesHbpie (He MpepbiBAOLHECcs B y3iax) NOACA, @ TAKKE INEMEHThI 0,85/
NOSCOB U PELLETOK, NPHKPEIIAEMBIX B y3/1aX CBApPKO BIPHTBIK K LIAPO-
BbIM WY LHAHHIPHYECKHM Y3/I0BbIM JJIEMEHTaM
3 M3 0nMHONHBIX YTOJIKOB, AIPUKPEILIAEMbIX B Y3/J1aX OAHOM TOMKOM:
a) CBApHBIMY IIBaMHU WM GonTamu (He MeHee ABYX), PacrnonoXeHHbIMU
BJIOJIb 31€MEHTA, MpH [ /iy
a0 90 l
cB. 90 mo 120 0,901
¢B. 120 po 150 (ToAbKO 11 3NEMEHTOB PeLUeTKH) 0,751
cB. 150 10 200 (TONbKO fJis 3NEMEHTOB PELIETKH) 0,70/
©) onHuM GonToM 1pH ! /imia:
1o 90 )
cB. 90 10 120 0,951
cB. 120 o [50 (TOoNbKO NS INEMEHTOB pELIETKH) 0,851
cB. 150 10 200 (TONbKO WA 3EMEHTOB PELIETKH) 0,80/

Panuycel wHepuMH ceyeHMH i-X OJIEMEHTOB CTPYKTYPHBIX KOHCTPYKUMH NpH
OIIpe/ieieHHH THOKOCTH  Clie/{yeT IPUHUMATE:

U CXKATO-M3TMOAEMBIX 3JIEMEHTOB — OTHOCHTENBHO OCH, NEPHEHIMKYISAPHON WK
HapajUIeNbHOM ITOCKOCTH M3ruba (i = iy WiH i = iy); B OCTAIBHBIX CIIy9asX — MMHHUMaJIbHBIMH
(i = imin).

10.2.3 PacueTHble JUIMHBI [, H pafilyChl HHEPIHH CEUCHHMI i-X CHKATHIX, PACTAHYTHIX H
HEHArpy>XeHHBIX JJIEMEHTOB IPOCTPAHCTBEHHBIX KOHCTPYKIHH (PHCYHOK 15) H3 OAMHOYHBIX
yroJIKOB [P ONpeZeeHHK THOKOCTH ClielyeT NpHHUMATH o TabmuiaM 27, 28 u 29.

10.2.4 Jins ompedeneHHs pacyeTHBIX AJMH DPAcKOCOB MO0 DPHCYHKY 15, B, mipH
MpUKpeIUIeHHH HX 6e3 GacoHOK K pacrlopke W MOACY CBAPHBIMH MIBAMH WM OontamH (He
MeHee JBYX), PaclojioXKEHHBIMH BAOJb packoca, 3HauYeHHe KO3 GuineHTa paCueTHOM [UTHHBI
Mg clenyer NpHHWMaTh Mo CTpoke TabnMile 29 mnpu 3HaueHHH n «Jlo 2». B ciydae
TPHKPEIIEHAS MX KOHIOB OXHMM OONTOM 3HauyeHHE [y  ClefyeT MPUHHMMATH O CTPOKE
tabnuausl 29 «OauuM Gonrom 6€3 GacoHKH», a IIPH BHITHCACHHH 3Ha4EHUS Ly 110 Tabiunue 27
BMECTO Mg cnexyeT npuaumath 0,5(1 + Ug).

10.2.5 PacyeTHBIE JUIHHBI [s M paMyChl HHEPUUH i-X 3JEMEHTOB U3 TPYO WM TapHBIX
YTOJNKOB ClelyeT IPHHUMATH coriacHo TpeboBanmsim 10.1.1 - 10.1.3.
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B)

\\

1A

a, 6, 6 — ¢ COBMELUEHHBIMH B CMEXHbIX IPaHAX Y3NIaMH; 2, 0 — C HECOBMECIICHHLIMR B
CMEXHBIX IPaHsAX Y3/laMH; € — C YACTHYHO COBMEILEHHBIMH B CMEXHBIX IPaHsX y3Nlamu

Pucynok 15 = CxeMbl NPOCTPaAHCTBEHHBIX PELIETYATHIX KOHCTPYKUMHI

10.2.6 PacuerHble [UIMHBI CXATBIX O3JIEMEHTOB IPOCTPAHCTBEHHBIX peINETYATHIX
KOHCTPYKIHH JOIyCKAeTCs ONpeNeATh U3 pacyerTa ¢ UCIOIb30BaHUEM CEPTUGHIIMPOBAHHEIX
BBIYMCIMTEIBHBIX KOMIUIEKCOB (B MpPEATIONOXKEHMM ynpyroit paboTel cramm o
HenedopMupoBaHHOM cxeMsbl). [IpM 3TOM pPEKOMEHIYETCS MCIOJIB30BaTh I[IPOrPaMMHbIE
KPMIUIEKCH], B KOTOPBIX Hecylas CHOCOOHOCTh CXATBIX CTep)KHEH orpedesieHa ¢ y4eToM
HEIU10CKOH (POpMBI IPOJONBHOro H3ruba.

Tabnuma 27
DAEMEHTHI IPOCTPAHCTBEHHBIX Cxaruie :ﬂ:;';ﬁ{x CHHEIC PacTaHyTBIE 2AEMEHTDI
KOHCTPYKUH#H ; -
ls i Ls i
Mosca:
no pucyHky 15, a, 6, B by Emin ln T omin
10 puCYHKY 15,1, i 0,731, imin 0,731, Imin
no pHCyHKy 15, € 0,641, imin 0,64im Imin
Packocht:
N0 PHCYHKY 15, a, W Lac Imin (L) imin (ix)
no pucynky 15,6, B,r, € M by Imin L Imin
Pacnopxn:
no pucyHky 15,6, e 0,801, Emin - -
No pUCYHKY 15, B 0,731, Emin

Obo3nauenus, npunamoie ¢ matbauye 27 (pucymox 15):
l4c — YCNOBHaA ANKHA, NpHHKUMaeMan 1o Tabnuue 28;
Wy — ko3 duuNEHT pacueTHOMN AIMHBI packoca, IPHHUMAEMbIH no TabiHue 29.

MpumMevanus

1 Packocsl 10 prcynxy15, a, A B TouKax nepeceyeHus J0KHB GbITh CKPENAEHB MEXKIY cOGON.
2 3HaveHue [,y An4 pacNOpok 10 PACYHKYLS, B 1aHO A8 PABHOMONOYHBIX YrOJIKOB.

3 B cko6kax NaHbl 3HA4EHHS [r W i 1/IS PACKOCOB U3 MIOCKOCTH PaHH KOHCTPYKIIHH.
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Tabnumna 28
VcnoBHas AnvHa packoca [y, NpH
KOHCprKLlHﬂ Yy31a nepeceHCHUA NOJACPXKHUBAIOLIEM JJICMECHTE
INEMCHTOB PELICTKH pacTadyTOM HCPaGOTalOI.ueM CHKaToOM
O6a cTepxHs He NPepbIBAIOTCA g 1,31, 0,81,
MonnepxuBaroLLHii 3NEMEHT npepbiBaeTCs H

nepeKpbiBaeTcs (acoHKOMH; paccMaTpUBaeMblii NMEMEHT He
npepsiBaeTCA:

B KOHCTPYKLMAX NO PUCYHKY 15, a 1,31, 1,6 I, la
B KOHCTPYKUMAX MO PHCYHKY 15, 1 (1,75 -0,15n), (1,9-0,1n)l, la
Y3en nepeceyeHUs 3JIEMEHTOB 3aKpeIUieH OT CMELUEHHA H3 l l Iy

IUTOCKOCTU TpaHH (aMadparMoii U 1.11.)

Ob6o3nauenue, npunamoe 6 mabauye 28 (pucyrox 15):
1 = Lprin bt ! Uprain L)

rae lymn W Iymin — HAUMEHDBIIHE MOMEHTBI HHEPLMH CEYEHHMA COOTBETCTBEHHO NOACA H PACKOCa.
Tpumeuarnue—1Ilpu n<1l u n>3 Bdopmynax TaGauLbI ClEAYET MPHHUMATL COOTBETCTBEHHO n=1 u n=23.
Tabnuma 29
[Tpukpennenne packoca 3Ha4eHHE 3uaveHHe Hy NpH I/ i, paBHOM
K nosicaM n 10 60 cB. 60 no 160 ¢B. 160
CeapusIMd WwBaMH, Gonramu (He Ho2. 1,14 054436 i, / | 0,765
MEHee IBYX), PpacHOJOXEHHbIMH | Cpbime 6 1,04 0,54+28.8 i / { 0,740
BAOAb packoca
OanuM 6osnToM 6e3 hacoHkH Tpu moGeix 1,12 0,64+28.8 i/ 1 0,820
3HaYEHHAX

Obosznauenun, npunanoie ¢ mabauye 29:

n — no tabnuue 28;

| — nnvHa, NnpMHMMaeMan pasHoOii: [, — Ang packocoB no pucyrky 15, 6, B, r, €; I, no Tabnuue 28 - ans packocos no
pucyHky 15, a, a.

Mpumevanns

! 3unauenue p; npu 2 <n <6 creayer onpenenaTh JHHeHHON HHTEPNOAALHEH.

2 [lpn npukpenncHHH OLHOTO KOHLA packoca K noacy Oe3 daconok cBapkoii UM 60aTaMH, a BTOPOTo KOHLA — Yepe3
daconky ko3(pPHUHEHT pacyeTHOH ANHHBI packoca ciAedyeT NpHHHMaTh paBHbIM 0,5(1 + | ); npH NpukpenIcHUH 00oHX
KOHUOB packocos uepe3 daconxu ;= 1,0

10.3 PacuerHble JJHHBI KOJIOHH (CTOEK)

10.3.1 PacueTHble MIHHBI l;f KOJIOHH (CTOEK) MOCTOSHHOTO CEYCHHS HIIH OTAENbHBIX
YYAacCTKOB CTYINEHYAThIX KOJIOHH CJIEAYET ONpPEAENATH Mo GopMyJie
lp=nl, (140)
rae | — JUIHHA KOJIOHHBI, OTAENBHOTO y9acTKa €€ WM BBICOTA 3TaXa;
L — K03 PHIHMEHT pacueTHOM JTHHBL.

10.3.2 Ilpu onpenencanu k03pPUIHEHTOB PACUECTHOM JUTMHBI KOJIOHH (CTOEK) 3HAYESHHS
IPOJONIBHBIX CHI B NEMEHTaX CHCTEMBI CICAYeT IPHHHUMATb, KaK HPaBHJIO, JJIA TOroO
coYeTaHHsd Harpys3ok, Ui KOTOPOTO BBHINOJIHAETCA NPOBEPKAa YCTOHMYHUBOCTH KOJIOHH (CTOEK)
comIacHo pasgenam 7 U 9.

Jonyckaercs onpenenars ko3p@UUHCHTE pacdeTHOH MIIHHBI KOJIOHH MOCTOAHHOrO
CCYECHUS H OTIACIBHBIX YYAaCTKOB CTYNEHYAThIX KOJIOHH JHMIIb JUIS COYETaHHsA Harpys3ok,
Jarouiero Haubonblive 3HaYCHHS IPOJOIbHBIX CHI B KOJIOHHAX H Ha OTAENBHBIX Y9acTKaX, H
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TNOJTyYeHHblE 3HAYEHHs KO3(QQHMUMEHTOB |1  MCIONB30BATh A YYacTKOB C  JPYTHMH
COYETAHUSIMH Harpy3oK.

IIpu 3TOM HEOO6XOMMMO pa3nHyYaTh HECBOOOJHEIE (PaCKPEIUICHHBIE) PaMBl, Y KOTOPBIX
y3/1bl KpEIUICHUs pUrejied K KOJOHHaM He MMEIOT cBOOOJBI MepeMelieHUs B HAIPaBJICHHH,
TIEPIIEHTUKYNISPHOM OCH KOJIOHHBI B ILUTOCKOCTH paMBl, M CBOOOJHBIE (HEpaCKpEeIUICHHBIE)
paMEbl, Y KOTOPBIX TaKHe MEPEMENICHHs BO3MOXKHBI (CM. PUCYHOK 1).

10.3.3 KoatpunueHTs pacueTHON JIHMHBL [L KOJOHH (CTOEK) MOCTOSHHOTO CEYEHHMS
CIIEYeT OMNpEAENATh B 3aBUCHMOCTH OT YCIOBHH 3aKpEIUICHHS UX KOHIIOB M BHJA HArpy3KH.
Jlis HEKOTOPEIX ClIyYaeB 3aKpETUICHUs KOHIIOB M BHJA HATPY3KH 3HAYCHMs |l TPHUBEAEHHI B
Tabmuue 30.

Ta6numa 30

Cxema
3aKperUieHus
KOJIOHHbI
(cTo#KM) K
BUI
Harpy3KkH

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

Koaddunuents! pacueTHO#H MUTHHBI KOJOHH (CTOEK) MOCTOSIHHOIO CEYEHHS C YIPYTHM
3aKpeIUIeHHEM KOHIIOB ClEAYeT ONpeAenirh Mo ¢opMylaM, NpUBeJeHHBIM B Tabiuiax
WN.1 u U.2 npunoxenus U.

10.3.4 KosdduuueHThl pacyeTHOW [IMHBI 4 KOJOHH IIOCTOSHHOTO CEUCHHA B
TUTOCKOCTH CBOOOJHBIX WM HeCBOOOMHBIX paM IPH JKECTKOM KpEIUIEHHH pHUrelied K
KOJOHHaM W NpH OAMHAKOBOM HAarpY)KEHHH  Y31I0B, PpAacHOJOXECHHBIX B OJHOM YPOBHE,
CIIEAyET ONpeNeNsITs 1o GopMmynam Tabmuibi 31.

10.3.5 [Ipu orHomennn H/ B 2 6 (roe H — nonHas BbICOTa CBOOOAHON MHOTO3TaXKHOH
pamsl, B — mupHHa paMbl) JoiDkHa GRITE IpoBepeHa ofmmas ycToHYHBOCTh paMbl B LIEJIOM Kak
COCTaBHOT'O CTEPXKHs, 3aIIEM/ICHHOTO B OCHOBAHHK U CBOOOJHOIO BBEPXY.

10.3.6 Ilpu HepaBHOMEPHOM HAarpy>€HHH BEPXHHX Y3JIOB KOJOHH B CBOOONHOMH
OJHOSTXHOM paMe M HAIHYMM XKECTKOrO IHCKA IOKPHITHS HIIM TPOJAOJIBHBIX CBS3€H IO
BEpXY BCeX KOJOHH KO3(pGHIHEHT pacueTHOH IIHHBL |l Haubonee HarpyxeHHOH KOJOHHBI
B IUIOCKOCTH paMBbl CIEAYET ONpeleNiTh no GopMye

(146)

roe W — ko3¢ uUIMeHT pacyeTHOR [IMHBI TPOBEPAEMOI KOJOHHBI, BHIYMC/IEHHbIH NO

dopmynam (141) u (142) tabnuus 31;
I., N — MOMEHT HHEpIMH CEYCHUS U yCHIIUe B HauboJiee HarpyXCHHOH KOJNIOHHE

paccMaTpuBacMof paMbl COOTBETCTBEHHO;

2N, ZI; - cyMMa pacueTHBIX YCHIHH 1 MOMEHTOB MHEPIMM CEYEHUN BCeX KONOHH
paccMaTpUBacMOif paMbl U YETHIPeX COCENHUX paM (IO JABE C KaXJIO0H
CTOPOHEI) COOTBETCTBEHHO; BCE YCHIIUA CIEAYET HAXOUTh IIPH TOM XKe
COYETaHUU HArpy3oK, KOTOpOe BEI3bIBAET ycunue N, B poBepseMOi
KOJIOHHE.
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Tabnuna 31
IMapameTpst
Cxema pambl ) n Ko>¢duuneHT pacuerHoi AnHHbI
N, N CBo6oaHEIE pPaMBl
I 1 \‘EI lec‘
: 11
A AE o ‘ o [038
N NN p= H=2 1+—n— (141)
I I ! k(n, +n,)
A A k+1
I L k>2
N I II.\‘Illr
L o o _ [n+056
T - S PRIV
6N Lo (N Ly k(n, + nz) )
AT 1 B | k+1
oL k>2
Bepxuuid aTax
k(p, + Pz) 2k(n, +n, ) Mpnn<0,2
b T 7 7 e k+1 k+1 _ (p+068Wn+0,22 ;
Ly Cpeusini sraxc J068p(p +09)n + 0.08) + 0in
I O i 4 gl o< k(p|+Pz) k(l’l, +n2)
T - k+1 k+1 (143)
K Huxuui 3Tax npun> 02
1 Ly |1 2k(p +py) | k(n, +n "
4 N kl+1 : % _ (p+0,63/n+028
L bt ,/pn(p+0,9)+ 0.1n
(144)
Hacmnuvie cnyyau
070,03 =215 n+022
p=0 no 0,2 n
z L F 1 ¥
L L i 3 Cs.0,2 H=20 n+028
Y n
__ (p+063)
0,03< p <50 @ (p+09)+01
010,03 =12 n+0,22
p=o 10 0,2 n+0,08
1 I,
I 1, 4 Ce.02 _ |nt 0,28
-, W n
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[Tapamerpoi
Cxema pamst p n Koadduunent pacuetnolt anunni
HecBobGonnsie pamu
y u{% v T %‘\E" BepxHuii 31ax
.:\'? ¥ : y i y i
v IL.¥x § LY l,zJ S 0:5(P| +P2) n +n,
Ll 1 b Il it _ 1+0,46(p+n)+0,18pn
" : Jﬁ’ Cpennnit sTax : 1+ 0’93(1’ + n) +0,71pn
= |03(p+p.) |05(n, +n,) 145,
L In) L] |
7> 4 ooy f Huxuuit 3tax
I L L (p,+p,) | 05(n +n,)

Yacmuvie cnywau

L3
1L _ [i+046n
p=0 11 A= \1+093n
11 1+039n
=0 = ————
P 11 =25 154n

1, 1, I, — nponersl pambi;
k — unco posIeToB;

n _1:21(.
’ 2 Iclz 3

O6o3nauenusn, npunsmoie 8 mabauye 31:
Iy, I v Iy, iy — MOMEHTDBI HHEPLIMH CEUECHHUSA PUreeH, NPUMbIKAIOLHX COOTBETCTBEHHO
K BEPXHEMY W HHXKHEMY KOHLAM NPOBEPACMOH KOJOHHBLI;
I, I, — COOTBETCTBEHHO MOMCHT HHEPLIHM CEUCHHUS H JIHHA NPOBEPAEMOI KONOHHDI;

p, = s P =

[l pu™MeuaHnue — [ng kpaitHell KONOHHbI CBOOOAHOH MHOTONPOJIETHOW pambi kod(pduuMeHT W
cnenyeT onpeaeaaTh NPH 3HAUYEHHAX P U N KaK U1 KOJOHH OHOTIPOJETHOH paMbl.

10.3.7 Kosbdunuentsl pacdeTHOH JUIMHBI L OTAENBHBIX y4aCTKOB CTYNEHYATHIX
KOJIOHH B IUIOCKOCTH paMBbl CIIELYeT ONpPEAENATh COrJIacHO NpuiaoxeHuro K.
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Ilpu onpeaencHun xo3pOUNMEHTOB pacyeTHOM MIMHB |L  JUIA CTYNEHYATBIX
KOJIOHH PaM OTHO3TaXXHEIX IIPOM3BOJACTBEHHEIX 3aHUM] JIOMYCKAeTCA:

HE YYMTHIBATh BIMSHHE CTEMEHM 3arpyK€HUs H XKECTKOCTH COCEJHHX KOJIOHH; IS
MHOTOIIPOJIETHBIX PaM (C YHCIIOM HpOJIETOB 1Ba M Oolee) NpM HAIHYMK XKECTKOTO AMCKa
NOKPHTHA HIH [POJONBHBIX CBA3el, CBA3BIBAIOINMX [IOBEPXY BCE KONOHHB H
obecrevHBalOMUX NIPOCTPAHCTREHHYIO PaboTy COOPYKECHHS, OHPEACIATh PaCIECTHEIE JTHHBI
KOJIOHH KaK AJ11 CTOEK, HEMOABHXXHO 3aKPETUICHHBIX Ha YPOBHE pureie.

10.3.8 KoaduumeHTs! pacueTHON AMMHBI |, ONpe/IeIeHHEIE Ul KOJIIOHH CBOOOIHBIX
OJHOITKHBIX (fIPA OTCYTCTBHH J)KECTKOTO MAWCKA MOKPHITHA) M MHOTO3TaXKHBIX paM,
JOMYCKAeTCs YMEHBIIATH YMHOXEHHEM Ha K03(QHUIHEHT Y, onpeaenieMslii no hopMye

v =1 —afl-(w/57%%, (147)

rae o= 0,65 — 0,9 + 0,25B% ;
=M Jl+m 5.

3aecer 0003HaYEHO
B=1-M/M<02;, m=MA/NW,),

X ~ yCITOBHaS [HOKOCTh KOJIOHHBI, BEIMMC/IEHHAS C YIETOM Tpebosanuii 7.3.2 u 7.3.3.

PacueTHble 3HAYEHHS HOPOJOJNpHOU cuinbl N ¥ u3rubaromero MomMeHTa M B
paccuHTheIBaeMOit cBOGOAHOH paMe cCllelyeT ONpERENATh COriacHo TpeOoBaHHSM
9.2.3.

3naveHue M3rubaroulero MOMEHTa M| crefyeT ompeaenartsh /U TOrO K€ COYETAHHs
Harpy3oK B TOM )K€ CEYCHHH KOJIOHHBI, IJie NeHCTBYyeT MOMEHT M, paccMarpuBas pamy B
JaHHOM PacyeTHOM ClIy4ae KaK HECBOOOAHYIO.

10.3.9 PacuerHsle MAJIHMHBI KOJIOHH B HalpaBieHHHM BOONb 3MaHUA (M3 I[UIOCKOCTH
paMmsl), Kak NPaBHIIO, CIEAYeT MPUHMMATh PAaBHBIMH PACCTOSHHSAM MEXAY 3aKpeIICHHBIMU
OT CMELIeHHS M3 IUIOCKOCTH paMbi TOYKamMu (ONOpaMH KONOHH, NMOAKPAHOBHIX OaloK ¥
TIOACTPONIMIBLHBIX (epM, Y3MTaMH KPEIUTCHHA CBA3ed M puresed W T.n.). PacyeTHsie JUIMHbI
JOMycKaeTcsd OMIpeJeNnsTh Ha OCHOBE DacyeTHOH CXEMbl, YYMTBHIBAIOUICH (aKTHUECKHE
YCJOBHS 3aKPEILICHHS KOHLIOB KOJIOHH.

10.3.10 PacueTHy1o JIMHY BETBEH IIOCKHX OIOP TPAHCHIOPTEPHBIX rajepei cnenyer
HIpHMHHMATh PAaBHOM:

B IIPOJIOJIFHOM HAIpPABJIEHHM FalepeH — BBICOTE ONOPH (OT HU3a Ga3sl A0 OCH HIKHETO
nosca ¢epMul ¥y Oanku), YMHOXKEHHOH Ha KO3(QULHEHT |, OlpeaendeMblil KaK JIs CTOEK
TIOCTOAHHOTO CCYCHHSA B 3aBHCHMOCTH OT YCIIOBHﬁ 3aKpCIVICHHS UX KOHLOB;

B MONEPEYHOM HAlPaBJIECHMH (B IUIOCKOCTH OIOPHI) — PAacCTOSHUIO MEXIY LEeHTpamMu
y3/10B; NIpH 3TOM JODKHa OBITH IpoBepeHa o6mas yCTOHYHBOCTE OMOpHl B LEJIOM KaK
COCTABHOrO CTEPIKHA, 3allleMJICHHOrO B OCHOBAHHHU ¥ CBOGO/IHOTO BBEPXY.

10.4 IlpenennHbie rHGKOCTH 3J1EMEHTOB
104.1 TI'mbkoctn dmeMeHTOB A = [y / i, Kak IpaBWio, He NOJDKHBEI IpPEBHIATEH

ApefebHbIX 3HaY€HMi A, NPUBEACHHBIX B TabMHIEe 32 M CKATHIX 3eMEHTOB M B Tabnuile
33 — ans pacTAHYTHIX.
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10.4.2 JInsi 51€eMEHTOB KOHCTPYKIHM, KOTOPHIE COMNAaCHO MPUIIOKEHHIO B oTHOCATCH K
rpynne 4, B 3maHHAX H coopykeHusx | wu Il ypoBHell OTBETCTBEHHOCTH (COTIACHO
tpebopanuaM CHull 2.01.07), a Takke s Bcex JJEMEHTOB KOHCTPYKUMI B 3JaHHSX H
coopyxeHusaXx III ypoBHS OTBETCTBEHHOCTH JOITYCKA€TCs MOBBHILIATH 3HAYEHHE MpPEAENbHON

ruokoct Ha 10 %.

Tadbnuua 32

DNEMEHTHI KOHCTPYKIHIA

Ipenenbhas
rHOKOCTb CKATHIX
INEMEHTOB A,

1 Hosica, onopHbie packockl H CTOHKH, IiepeNaloLiHe ONOPHbIE PeaKIyu:
a) MIOCKHX (hepM, CTPYKTYPHBIX KOHCTPYKLMHA U NPOCTPAHCTBEHHBIX
KOHCTPYKUMH U3 TPYO MM NAPHEIX YrOMKOB BLICOTOM 10 50 M
6) IPOCTPAHCTBEHHBIX KOHCTPYKLHUH M3 ONMUHOUHBIX YrONKOB, @ TaKXKe
[POCTPAHCTBEHHBIX KOHCTPYKLMI U3 Tpy6 M NapHbIX YTOJIKOB BHICOTOI €B. S0 M

2 DneMeHThI, KpOME yKa3aHHbIX B MO3MUMAX | ¥ 7:
a) TIOCKUX (hepM, CBApHbIX MPOCTPAHCTBEHHbIX H CTPYKTYPHBIX KOHCTPYKLHi H3
OIMHOYHBIX YTOJIKOB, [IPOCTPAHCTBEHHBIX W CTPYKTYPHBIX KOHCTPYKLMIi U3 TpYy6 U
MapHbIX YTOJIKOB

6) NPOCTPAHCTBEHHbIX ¥ CTPYKTYPHBIX KOHCTPYKUHH H3 ONMHOYHbIX YrOJIKOB C
GONTOBBIMY COEUHEHUAMU

3 Bepxuue nosca depM, He 3aKpeIUIEHHbIE B NPOLIECCe MOHTaXA (NpeaebHyIo
rROKOCTD MOCHE 3aBEPLICHYs MOHTAXA ClieXyeT NPUHMMATD N0 No3uimK 1)

4 OCHOBHbIE KOJIOHHBI

5 BTopocTeneHHbie KONOHHBI (CTOHKH daxBepka, GoHapeit U T.N.), INEMEHTHI
peLieTKH KONOHH, I€MEHTbI BEPTUKABHBIX CBA3CH MCKIY KOTOHHAMH (HHKE
6anok KpaHOBbLIX IyTei)

6 DneMeHThbI CBA3EH, KPOME YKa3aHHBIX B TIO3MIUM 5, @ TAKKE CTEPIKHH, CILykKallne
Wil YMEHBLICHHA PACYETHOMN JIMHBI CIKATHIX CTEPXHEMN, H APYTHe HEHArpyKEHHbIE
37I€MEHTBI, KPOME YKa3aHHbIX B MO3HILHH 7

7 Cxxatble ¥ HEHArpy>KCHHbIE 3JIEMEHTHI POCTPAHCTBEHHBIX KOHCTPYKLMI TaBpOBOTO
Y KpECTOBOIO CEUeHHHH, NoABepKEHHbBIE BO3ACHCTBHIO BETPOBLIX HArPY30K, NPH
TpoBepKe TUOKOCTH B BEPTHKANLHON MNOCKOCTH

180-600

120

210-60a

22040

220

180-60a

210-600.

200

150

Ob6o3nauenue, npuamoe 6 mabauye 32:

o= ———R—— ~ k0oduuHeHT, npunuMaemsiii He MeHee 0,5 (B HEOOXOAUMBIX Ciyyanx
PAR,Y

yice
BMECTO ¢ CleNyeT NPHHUMATH @,).
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Tabnruna 33
MpenenpHas rAGKOCTL PACTAHYTHIX IIEMEHTOB A,
IIpH BO3JACHCTBHHY HA KOHCTPYKLHIO HArpy30K
ANHAMHYCCKHX, OT KpaHOB
DeMEHThl KOHCTPYKLHH [PHAOKEHHBIX TaTHYECKHX (cMm. npuM. 4) 1
HEMOCPEACTBCHHO JKENEIHOAOPOXKHBIX
K KOHCTPYKUHH COCTAaBOB
| Tosca u onopHblie pacKOCh! IIOCKUX 250 400 250
depM (BIOYas TOPMO3HBIE EPMBI) H
CTPYKTYPHbIX KOHCTPYKLIHH
2 DnemeHTbl hepM U CTPYKTYPHBIX 350 400 300
KOHCTPYKLIMi, KPOME YKa3aHHBIX
B NO3uiMH |
3 HmxHue nosca 6ajiok H GepM - - 150
KpaHOBLIX IyTeH
4 DneMeHTbl BepTHKANbHBIX CBA3CH 300 300 200
MEXIy KOJIOHHaMH (Hibke 6anok
KPaHOBLIX ITyTeH)
S Ipo4ue 3neMeHTHI CBsA3EH 400 400 300
6 ITosca ¥ ONOpHEBIE PACKOCHI CTOEK 250 - -

U TpaBepc, TArH TPaBEpS onop
JINHUH 3J1eKTponepeaaiy, OTKPHITBIX
pacrnpenenuTelbHbIX YCTPOHCTB
H KOHTAKTHLIX ceTell TpaHcnopra

7 DneMeHThI OMOp THHUH NEKTPO- 350 - -
niepeadH, OTKPLITHIX PacCpeae.TH-
TeJAbHBIX YCTPONHCTB H KOHTAKTHBIX
CEeTel TpaHCNOpTa, KPOME yKas3aH-
HbIX B TO3HUHAX G H 8

8 DneMeHTBI IPOCTPAHCTBEHHBIX 150 - -
KOHCTPYKUMI TaBPOBOI0 U KpeCTo-
BOIrO ceucHHi (a B TATax TpaBepe
OTIOP NHHHH NEKTponepeiai 1
M3 OMHOYHBIX YTONKOB), NOJABEP-
KEHHBIX BO3AECHCTBHIO BETPOBLIX
Harpy3ok, TipH nposepKe rubxocTu
B BEPTHKAJILHOM MIOCKOCTH

llpumMeuanus

1 B KOHCTPYKUHAX, HE NOABCPralOWIAXCS AMHAMHUMCCKHM BO3JCHCTBHAM, FMOKOCTH PacTAHYTHIX 3JIEMEHTOB
CHIEAYET [POBEPATH TONHKO B BEPTHKAILHBIX IJIOCKOCTAX.

2 Jlna sneMeHToB CBs3cii (Mo3uuma S5), y KoTOpeiX NporuG noj AcHCTBHEM COGCTBEHHOTO Beca HE NMpEBbilLAeT
11150, npu BO3AEHCTBHH HA KOHCTPYKIMIO CTATHYECKHX HAarpy30K JOMycKaeTca MpUHUMaTh A, = 500.

3 I'u6KOCTH PacTAHYTHIX ITEMEHTOB, IOABEPrHYTHIX NPECABAPHTEALHOMY HANPAKEHHIO, HE OrPaHHYHBAETCA.

4 3HaucHHA NMpeleNbRBIX FHOKOCTER cneAyeT NPHHHMATE NPH KpaHaxX rpynn pexumor paGotel 7K (B uexax
MeETalTyprudeckux npoussoacrs) 4 8K B coorercraus co CIT 20.13330.

5 Hns HnxHuX noscoB Ganox M ¢epm KpaHOBBIX myTedl MpH KpaHax rpynn pexumoB pabotnt 1K - 6K
JOIYCKAeTCs IPUHAMATh A, = 200.

6 K AMHAMHYECKHM Harpy3KaM, NPHAOKEHHBIM HEMOCPEACTBEHHO K KOHCTPYKIUHH, OTHOCATCA HArpy3kH,
TIPHHHMAEMBIC B PAacieTax Ha YCTAIOCTh WIH ¢ yuetoM koddduumuenTtoB aMHamuukoctr no CI1 20.13330.

11 PacueT JIHCTOBBIX KOHCTPYKIMH
11.1 Pacuer Ha npoYHocTH

11.1.1 Pacger Ha NpPOYHOCTH JMCTOBBIX KOHCTpYKUMH (0Oonodek BpameHus)
HaxoAsnxcs B 6e3MOMEHTHOM HANpPSHKEHHOM COCTOSHMH, CIIEAYET BHIIONHATD 110 opMysie
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—1517- ol-o.0, +0l +31, <1, (148)
yic
[A€ Gx ¥ Oy — HOPMAaJIbHbIE HANIPSHKEHHS 110 ABYM B3aMMHO HEPHCHIHKYIAPHBIM
HallpaBJCHHAM;
% — ko3 bumment ycroBuii paboTsl KOHCTPYKLUH, Ha3Ha9aeMbIi B COOTBETCTBHH
¢ TpeboBanusmu CHulT 2.09.03.
Ipu sToM aGcomoTHbIE 3HAa4YeHMs [JIaBHBIX HANpsDKCHMH NOIDKHBI ObITh He Oonee
3HAYCHUH PacYETHHIX CONPOTUBICHUH, YMHOXEHHBIX HA .
11.1.2 Hanpsmcenm B 0€3MOMEHTHBIX TOHKOCTEHHbIX 000/I0YKaX BpallueHus (PUCYHOK
16), HaXOAAMMXCS 1O NABICHHWEM >XHAKOCTH, ra3a WIH CHUIYYEro MaTepuana, Cleayer
oInpeneNnaTh no GopMyiaMm:
F

= 149
2z rt cos f (149

O',
or=@l/t-0i/n)ry (150)

rae 0; u 63 — COOTBETCTBEHHO MCPHUANOHATIBHOE H KOJIbLEBOC HANPSHKECHU A,
F — npoexuus Ha 0Ch z—Z 00004KH MTOJTHOTO PaCYETHOrO AaBACHHUA,
JefcTByroniero Ha 9actb 000109KH abc (CM. pHCYHOK 16);
r ¥ B — paauyc | yroi, NOKa3aHHbE Ha pUCYHKe 16;
t — TOJIIIHHA 060J10‘1KH;
P — pacyeTHOe JAaBJiCHHE Ha MOBEPXHOCTh 0OONOUKH;
ri, r» — pajiychl KDMBH3HEI B IJIaBHBIX HallpaBJICHHAX CPEANHHOM NOBEPXHOCTH

060n09KH.
11.1.3  HanpskeHus B 3aMKHYTHIX O€3MOMEHTHBIX TOHKOCTEHHBIX 000n04Kax

BpalleHHs!, HaXOAAMMUXCS MO BHYTPCHHAM PaBHOMEDHBIM JaBJICHUEM, CIICHYeT OMNpeaeniTh
1o Gopmynam:
JUIS QUIHHApHYECKHX 0601049eK

ci=pr/2t); o2 =prig (151

A cepuuecknx o6ooueK
01 =02=pr/(21); (152)

I KOHHYECKHMX 000JI09€eK

pr pr
O = Oy=—, 153
' 2t cos B * fcosf (153)

TJI€ p — paCUETHOE BHYTPEHHEE aBICHUE HA CAMHHUITY IOBEPXHOCTH 000I0UKH;
¥ — paauyc CpeIHHHOH NMOBEPXHOCTH 000109KH (pucynok 17);
B — yron mexny o6pasyromeii KOHYca H €70 OChIO Z — Z (CM. PUCYHOK 17).
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zl
Pucynok 16 — Cxema 060/104KH BpalleHHs

4

4

Pucynok 17 - Cxema konnueckoii 060/104KH BpalueHus

11.1.4 Tlpu mpoBepke NIPOYHOCTH OBONOYEK B MECTaX M3MEHEHMS HX (GOPMBI HIH

TOJNIIMHE, a TakKe H3IMECHEHAS HATPY3KH ClieflyeT YYNTHIBATD MECTHBIE HaNpPsKeHHs
(xpaesoii 3¢ dexr).

11.2 Pacuer Ha ycroifunBocTb

11.2.1 Pacyer Ha ycTOMYMBOCTH 3aMKHYTHIX KPYrOBBIX WHJIMHIAPHYECKHX 000J0Yek
BpallcHUs, PaBHOMEPHO CXaThIX TMapamielbHO O0pasylomuM, CIEAYeT BHINOJHATH [0
dopmyne

cl

Ga.lyc

<1, (154)

rie G| — pacYeTHOE HalpAKEHHE B 000JI0UKe;
O, — KDHTHUECKOE HANPSDKEHHE, PABHOES MEHBIUEMY H3 3HaUeHHH YR, HiH
cEt/r (3neck r — pagdyc CpeMHHOH TOBEPXHOCTH 06OJIOUKH;
t — ronmuna obonouku) upu r/t <300; mpu r/1>300 o =cEt/r.
3navenus ko dunmentoB y mpu 0 < r /<300 crexyer onpenensTs no Gpopmyne

v =097 -(0,00025+095R,/E)r/1t. (155)

3navyeHus ko3dduuKeHTa C CleqyeT onpeaenaTh no Tabmune 34.
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Tabnuua 34
rit 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnyuae BHENEHTPEHHOrO CXXAaTHA NapalienbHO 00pa3ylomuM UK 9ucToro usruba B
JHaMeTpajibHOH IIOCKOCTH MPH KacaTelIbHBIX HAIIPSOKEHUAX B MECTe HAUOOIBIIET0 MOMEHTA,
He NpeBhlmalomux  sHawenus 0,07E (¢ / r)*? HalpsDKeHue O  JOJDKHO OBITH
yeenmueHo B (1,1 -0,1 ¢’y/ 6y) paza, rie G’y — HAUMEHBLIES HANPSHKCHUE (PacTATHBAIONING
HaNpsHKEHHs CYMTATH OTPUIATEIBHBIMHE).

11.2.2 B 1pybax, pacCUMTEIBaEMBIX KaK C)XaThle MM BHELEHTPEHHO-CXKATHIE CTEPXKHH

IIPY YCIIOBHOM T'MOKOCTH A=A J R,/ E >0,65, 10/0XHO GHITh BRIIIOIHEHO YCTIOBHE

rit< n.JE/R,. (156)

Takme TpyOBl cleayeT paccUMTHIBATE HAa YCTOMYMBOCTE B COOTBETCTBHH C
TpeboBaHUAMYU Pa3leaoB 7 U 9 He3aBUCHMO OT pacyieTa Ha YCTOMYMBOCTH CTEHOK. Pacyer Ha
YCTOHYHBOCTD CTEHOK GECIIOBHBIX MM 3IEKTPOCBApHBIX TPYD He TpebyeTcs, ecin 3HaYeHHs
r/ t He IpeBHIIAIOT TIOJIOBUHEI 3HAYEHUH, onpeeseMbix mo ¢popmyie (156).

11.2.3 TunuHapudeckas naHenb, onepras MO ABYM oOpasylomUM M [OBYM Ayram
HanpapJIsIowIei, PABHOMEPHO CXaTas BAONs obpasyromux, npu b° / (r f) < 20 (rme b —
IMUpHHA [1aHENH, M3MepeHHas IO [Iyre HampaBisiomeid) JopkHa OBITH paccYMTaHa Ha
yCTOHYMBOCTH KaK ILTACTHHKA IO (popMyram:

HpH pacueTHOM Hanpspxesun 6 < 0,8 R,

b/t £19VE/o; (157)

IIpH pacY€THOM HaNPSHKEHHH C = R,

b/t <37/ 1f1+500Ry/E. (158)

Ilpu 0,8 Ry< ¢ < R, HauGonbiee OTHOMEHHE b/t ciexyeT oIpeReasaTh THHEHHON
WHTEPHONALIUEH.

Ecmu b* / (r 1) > 20, T0 nanens CIIE/IyeT PacCYMTHIBATh HA YCTOHYMBOCTH KaK 000NIOUKY
corfiacHo Tpebosanmam 11.2.1.

11.2.4 PacgeT Ha yCTOWYHBOCTD 3aMKHYTOH KpyroBO# ITMITMHIPUIECKOH 000I0UKH
BpalleHUs, IPH JCHCTBHU BHEIIHETO PAaBHOMEPHOTO JaBICHUS P, HOPMAIBHOrO K 6OKOBO#
MOBEPXHOCTH, CJIEAYET BBIMOJIHATE O dopMyIe

62/ (Gera¥) =1, (159)

rae G; = pr/ 1 — pac4eTHOE KOJbLEBOE HALIPSHKEHHE B 000JI0UKE;
G2 — KpHTHUECKOE HaNpsyKeHHE, onpeesiieMoe o GopMyiaMm:
npu 0,5<1/r<10
Cer2=0,55E (r/ 1) (t1 0™ (160)
mpu l/r=20

G2 =0,17E ¢/ 1) (161)

npu 10 <1/ r<?20 HanpskeHHE G» CIeXyeT ONPEAENATh IMHEHHON HHTEPIOIAMEH.
3nech [ — ANVIHA YUIMHIPUYECKON 0DOIOUKH.
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Ta xe 06omOuKa, HO YKpeIUIeHHas KOJbLEBBHIMH pefpaMmu, DacmoJIOXEHHBIMH ¢
waroM s = 0,57 Mexay ocsaMH, HO/DKHA OBITH PACCHYHUTAaHA Ha YCTOHYMBOCTH MO (OpMyiaMm
(159) — (161) ¢ moACTaHOBKOI B HUX 3HAUEHUs § BMECTO [

B sToM cimy4ae nosmkHO ORITH YOOBJIETBOPEHO YCJIOBME ycTOHUWBOCTH pebpa B cBoeit
IJIOCKOCTH KaK CXaToro CTepXKHs cOrflacHO TpeGoBanuaMm 7.1.3 mpu N = prs u pacyeTHoit
IIWHE CTEPKHSA lr = 1,87, mpu 3ToM B ceueHHE pelpa CleayeT BKIIOYATH YYACTKU

obonouykn HIMpuHOI 65 ¢./E/R, ¢ Kaxaol CTOPOHHI OT OCH pebpa, a ycioBHas TrHOKOCTD
p y p

CTepXHS A= A,f R,/E ue nomxmna npespimare 6,5.

Ilpn onHOCTOPOHHEM pebpe KECTKOCTH €r0 MOMEHT MHEPLUHH clieflyeT BEIYHACISATH
OTHOCUTENLHO OCH, COBNaAaromieii ¢ Ommxaiine NoBepxXHOCTBIO 060I0YKY.

11.2.5 PacueT Ha ycTOWYMBOCTH 3aMKHYTOHi KPYroBO#H LMIMHApHYECKOH 00ONOYKH
BpallleHus, MNOJBEPXKEHHOH OJHOBPEMEHHOMY JACHCTBHIO HAarpy3oK, yKazaHHbIX B 11.2.1 u
11.2.4, cneayeT BHIONHATE 0 QopMyJie

(C1 /01 + G2 /02) Y5 1, (162)

rli€ G, MHOIDKHO ObITh BBIYHUCIEHO coriaacHo tpebosammsm 11.2.1 M G.» — coriacHo
TpeboBanuaM 11.2.4.

11.2.6 PacueT Ha yCTONYHMBOCTh KOHUYECKOH OOOJOYKHM BpalIEHHUA C YIJIOM
xonycHocTH B < 60°, cxkatoii cunoii N BJONB oCH (PHCYHOK 18), CIeAyeT BHUIOMHATH 110
¢dopmyne

N/(Ner¥e) S 1, (163)
rae N, — KpUTHYECKas Cuia, ompeaeisemMas no Gopmyie
N = 6,28t Gcp) Fm cOS’B, (164)

3[1eCh ¢ — TOJIIHHA 000IOYKY;
G| — 3HAYCHAE HAIIPSOKEHHA, BRIYHCIEHHOE coracHo TpebopanmaM 11.2.1 ¢ 3aMeHoi
panuyca r paiMyCoM I, PaBHBIM

rm= (09r2 +0,1r;) / cosp. (165)

11.2.7 PacueT Ha YCTOHYHMBOCTH KOHHYECKOH OOCONOYKH BpauleHMs NpU ICHCTBHH
BHELIHEr0 PaBHOMEDHOTO JABJICHHA p, HOPMAIbHOIO K OOKOBO# MOBEpXHOCTH, ClENyeT
BBLIIOJIHATE 110 popMyie .

02/ (Gcr2¥) <1, (166)

Pucynok 18 ~ Cxema KoHHYecKOH 060/104KH BpalLeHNs No] AeACTBHEM
NPOA0/ILHOIO YCHIHS CHKATHS
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34€Ch O2 = pr,, / t — pacueTHOE KONBIIEBOE HaNpsHKeHue B 000JI0UKeE;
Gcr2 — KPUTHUECKOE HalpsDKeHUeE, onpejeiisiemMoe 1o Gopmyne

Cer2 = 0,55E (r/ h) (¢ 7}, (167)

rae rm— pajuyc, onpeaenseMslii mo popmyne (165);
h — BBEICOTa KOHHYECKOk 000TI0UKHA (MeXAY OCHOBAHUAMM).

11.2.8 PacueT Ha yCTOWYMBOCTh KOHHYECKOH OOONOYKH BpAUICHHUS, MOABEPKEHHON
OJIHOBPEMEHHOMY JI€HCTBHIO HATPY30K, YKa3aHHbIX B 11.2.6 u 11.2.7, cieayeT BHIIOIHATE MO
dopmyne

(N/Ne+06210:2) 1Y <1, (168)

rie 3HaueHust N B O CliefyeT BBIYHCIATE 110 opMynam (164) u (167).

11.2.9 Pacyer Ha ycToifuMBOCTH MONHOH clepmueckoit 06010YKH (WM €€ CerMeHTa)
npu r / t £ 750 u peiicTBuKM BHELIHETO PaBHOMEPHOTO NABJIEHHS p, HOPMAIBHOIO K €e
NIOBEPXHOCTH, CIICYET BHIIONHATH N0 GopMmyne

6/ (0¥ ) £1, (169)
rne  © = pr/(2f) — pacueTHOE HaNIPSXKEHHUE;
G = 0,1 Et / r — XxpuTHUecKOe HaNpsHkeHHe, IPAHUMaeMOoe PaBHBIM He 6ornee R,;
31eCh 1 — pajdyc CpeJHHHOI MOBEPXHOCTH CHEPHI.

12 Pacuer 21eMeHTOB CTAJbHbIX KOHCTPYKHHI Ha yCTANOCTH
12.1 O6mmue nonokeHUst pacieTa

12.1.1 [Ipx npoexTHpOBaHMH CTANBHBIX KOHCTPYKHHI H WX 3J€MEHTOB (Oaiku
KpaHOBBIX ITyTell, Oankm pabodMx IUIOWANOK, JIEMEHTH KOHCTPYKIHMH OyHKEpHBIX H
pasrpy30uHBIX 3CTaKal, KOHCTPYKIMM 1O JBHraTeJld M [1p.), HENOCPEJCTBEHHO
BOCIIPUHUMAIOIIMX MHOTOKPATHO AEHCTBYIOWIME MOJBKXKHBIE, BHOpaLMOHHBIE UMM APYroro
BH/Ia HATPY3KH C KOJMYECTBOM IIUK/IOB HArpyxkeHuit 10° u 6osee, KOTOpbIe MOTYT NPHBECTH K
SBJICHUIO YCT&IOCTH, CJIeHyeT NPHUMEHSTh TaKHE KOHCTPYKTHUBHbIE DELICHHA, KOTOpBIE He
BBI3BIBAIOT 3HAYMTENHHONM  KOHLEHTpalWy HanpsHKeHHH, M MpOBEpATh pacueToM Ha
yCTanoCTh.

KonudecTBO 1MKIOB HarpyxeHuil clelyeT MpPHHAMATb 10 TEXHONOTHYECKUM
TpeGOBaHUAM KCILTyaTallH.

Pacuer xoHCTpyknuii Ha ycTanocTh clelyeT IPOM3BOAMTL Ha JEHCTBHE Harpy3ok,
yCTaHaBIMBaeMEIX cornacHo tpebosanuam CIT 20.13330.

Pacuer Ha ycTanocTh TakKe CleAyeT BBIMOMHATH JUISS KOHCTPYKUMEA BBICOKHX
coopyXeHu#l (TMma Madyr, GameH ¥ T.I.), MPOBEPSEMBIX Ha BETPOBOM PE30HAHC COTJIACHO

tpeboparnam CIT 20.13330.
12.1.2 Pacuet Ha ycTayiocTh CAeAyeT IPOU3BOAUTE 110 GOpMYIie
()
—me <, 170
aR,y, a7

€ Omax — HaHOONbIIEE TI0 aOCOMIOTHOMY 3HAYEHHIO HAMPSHDKEHHE B PacCYUTHIBACMOM
CEUCHHUH JIEMEHTA, BRIYMCICHHOE 110 CEYCHHUIO HETTO Oe3 yuera koap¢uineHTa
JHHAMHYHOCTH | KO3DODUIIUEHTOB @, @), P
R, — pacueTHOE COMPOTHBIICHUE YCTANTOCTH, TPUHUMaeMoe Mo Tabuie 35
B 3aBHCHMOCTH OT BPEMEHHOTO CONPOTHBIIEHHS CTaNH R, M FPYIH 3JIEMEHTOB U
COeTMHEHHI KOHCTPYKUMH, npuBeneHHbIX B Tabnuue K.1 npunoxenns K;
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0. — KO3 PHIIMEHT, YUHTBIBAOIUH KONMUYECTBO LUKIIOB HATPYXEHHUIA .

mpu 23,9 - 10° HOpaHUMAaeMBblit paBHbIM O = 0,77;

npu n<3,9

6 .
- 10" BbiuMcaseMsldt o popMynam:

JUIS FpYNM 371eMEHTOB 1 1 2

a=0,064 (n/10%2 - 0,5 (n/10% + 1,75;

IUlS TpyNn 35eMeHToB 3 — 8
0.=0,07 (n/10°2 - 0,64 (n /10 +2,2;

(171)

(172)

Y. — Ko3hPULHEHT, onpeeNsseMblii o Tabnune 36 B 3aBUCHUMOCTH OT HaNpsHKEHHOTO
COCTOSIHHA U KO3(pPNLHEHTa ACHMMETPUH HANPKEHHHA P = Omin / Omax (34ECH Omin —
HauMeHbIIee Mo abCOMOTHOMY 3HAUCHHMIO HaNpsXKEHUE B PacCYUTHIBAEMOM CEYCHHH
9/IEMEHTA, BEIYMCIIAEMOE TaK )K€ M TIPH TOM )K€ 3aTPY)KEHHH, KaK H Omax). [1pu
Pa3HO3HAYHBIX HATIPSKEHUAX Omax H Omin 3Ha4YEHUE K03 dulHEHTa p creayeT

PHHUMATb CO 3HAKOM «MUHYC».
Ipn pacyete no dopmysne (170) foMKHO OBITH BHINOTHEHO YCaoBHe O R, Y, < Ry / Vi
12.1.3 CranbHple KOHCTPYKIMH ¥ HX 3JIEMEHTHI, HEIOCPEACTBEHHO BOCIIPUHUMAIOIIHNE
HAarpy3KH C KOJIMYECTBOM LMKJIOB Harpy)KeHMil MeHee 10°, cmenyeT NpOeKTHpOBATH C

(IPUMEHEHUEM TaKHX KOHCTPYKTUBHBIX DEIUEHHH, KOTOpBIE HE BBI3HIBAIOT 3HAYMTENbHOMH

KOHIICHTPAallUH Hal’lpﬂ)l(eHI/ll"‘l,

ManoIMKIOBYIO YCTAOCTb.

U B HEOOXOAMMBIX ciiydasX [MpOBEpATE pacye€ToM Ha

Tabaunma 35
3HayeHue R, npH HOPMATHBHOM 3HAYEHHH BPEMEHHOTO CONPOTHBIICHNS
[pynna cranu Ry, Himm’®
371EMEHTOB 10 420 ¢B.420 c8.440 ¢8.520 ¢8.580
1o 440 10 520 10 580 10 675
I 120 128 132 136 145
2 160 106 108 110 116
3 Jlns Bcex mapok ctanu 90
4 To xe 75
) » 60
6 » 45
7 » 36
8 » 27

Tabtnuua 36

HanpsxenHoe KoapdpuumeHt acummeTpus DopMyJibi NS BbIYUCTEHHA
COCTOAHUE (ANSA Omax) HanpsKeHHH p K03 GULMeHTa Y,
25
-1<ps0 T -
Pactskenue 15-p
2,0
0< p< 0.8 1,2 -p
08<p<] 10
1-p
2,0
Coxatue -1<p<l —
1-p
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12.2 Pacuer 6aqok KpaHOBbIX myTei

Pacyer Ha ycranocts OaJoK KpaHOBBIX HyTeHl clexyeT BBIMOJHATL COLJIACHO
TpeboBanuaM 12.1.1 u 12.1.2 Ha fgeiicTBHE KPaHOBBIX HArpy3oK, ONpEAEseMblX COrJIaCHO
CI1 20.13330. ITpu 3toMm cieayeT npuHuMaTh o = 0,77 NpH KpaHax rpyni pexxuMoB paboThl
7K (B mexax Metautyprudeckux npoussoacts) 1 8K u o = 1,1 — B oCcTaipHBIX CIyYasx.
Pacyer Ha yCcTaioCTh BepXHEHl 30HBI CTEHOK COCTABHBIX OanoK KpaHOBBIX IyTe# B 3THX
Cllyqasix ciedyeT BBHIONHSTH 0o GopMyne

(0,5 \fo2 +0,367, + 0,4 Gloey + 0,50 ) / R, < 1, (173)

rae R, — pacyeTHOE CONpPOTHBICHHE YCTATIOCTH, IPHHUMAEMOE UIA BCEX MApOK CTaled,
paBHBIM JUIs GaIOK CO CBAPHBIMY U QPHKLHAOHHBIME TOSCHBIMHU COEAMHEHHIMH
COOTBETCTBEHHO:
JUTSL CXKaTOM BepXxHeil 30HbI CTCHKH (CEUeHUs B 1posieTe Haiku)

R, =75 H/mMM* u 96 Himm’;
IUISL pacTSHYTOM BepXHel 30HBI CTEHKY (OIOPHBIE CeUeHHMs Hepa3pe3HbIX 6aloK)
R, =65 H/mm’ 1 89 H/mm’.

3HaueHus HanpshkeHuit B dopmyne (173) caeayer onpenensts no ¢opmynam 8.3.3.

13 IlpoexTHPOBaHHE CTAJBHBIX KOHCTPYKIHH ¢ yueTom
NpeAOTBPaLleHHN XPYNKOro paspyuenus

13.1 Tlpu npoeKTHPOBaHUH CTANBHBIX KOHCTPYKIHH CIEyeT HCKIIOYATh BO3MOXHOCTh
XPYIIKOTO pa3pyIeHNs, BO3HHKAIOMIYIO BCIISACTBYAE HEOIarONpHATHOTO BIMSAHHS COYETAHNS
craeayromux Gaxropos:

NOHWKEHHO} TeMIlepaTyphl, P KOTOPOH CTajlb B 3aBHCUMOCTH OT €€ XUMHYECKOIo
COCTaBa, CTPYKTYPHI H TOJNLIMHEI TPOKATa NEPEXOJMT B XPYIIKOE COCTOSHHE;

AEHCTBYS MOABWKHBIX, TMHAMHYECKUX H BUOPAaIMOHHBIX HATPY30K;

BBICOKAX MECTHBIX HANpsHKEHHMH, BBI3BAHHBIX BO3JCHCTBHEM COCPEJOTOYEHHBIX
Harpy3ok wim aeopmalnuii aeraieil COeIMHEHNS, a TAKXXE OCTATOYHBIX HANPAKEHHI;

PE3KHMX KOHIEHTPATOPOB HANpPHKECHHH, OPUECHTHPOBAHHBIX IIONMEPEK HalpaBJIEHHUS
neficTBUS pacTATUBAIONIUX HANPSKEHUH.

13.2 Jlng npenoTBpamniesus XpyIKoro pa3pylmeHus KOHCTPYKIUH CIEAyeT:

BBIOHpATH CTaJIb comiacHo TpeboBaHuaM 5.2 u Tabnunam B.1, B.2, B.3 npunoxenns B;

10 BO3MOXHOCTM M36eraTb pacloONOXKECHHS CBapHBIX IIBOB B 30HaX AelicTBUA
pacTArHBaOINUX HANpmKeHUH, npessimaomux 0,4 R;

IPUHUMATh Mepbl 0[O CHIKEHHIO HeOIarompusaTHOrO BIHMSHHS KOHLEHTpAIMH
HalpsOKeHWH M Hakjena, BEI3BAHHBIX KOHCTPYKTHBHBIM PELIEHHEM WM BO3HHMKAIOLIUX TIPH
pasiIHYHBIX  TEXHONOTMYECKHX omepamusx (fipaBka, TruHOKa, THIBOTHHHas  pe3ka,
NPOAaBIMBaHUE OTBEPCTHI U T.IL.);

u3berath NepeceYeHnid CBapHEIX MIBOB;

A CBApHBIX CTHIKOBBIX COEJHWHEHMH NMPHUMEHSATH BBIBOAHBIC NIAHKH H QuHUecKue
METOJbI KOHTPOJIsI Ka4ecTBa IIBOB;

YUYHTBIBaTh, YTO KOHCTPYKLHH CO CIUTOLIHON CTEHKOH MMEIOT MEeHbIIE KOHIIEHTPaTOPOB
HanpsHKEHHH, YyeM pemeTyaTsic;
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B CTbIKaX 3IEMEHTOB, NEPEKPHIBACMbIX HAK/IAAKaMH, (h1aHroBbIe WIBL!I HE JOBOAHTH 0
OCH CTbIKa HE MEHEE YeM Ha 25 MM € KaXa0# CTOPOHbI;

IIPHUMEHATL BO3MOXHO MEHBIUIHE TOMNLIHHBI JNEMEHTOB ceueHHs (0coGeHHO npH
THALOTHHHON pe3Ke KPOMOK H NPOAABIHBAHMH OTBEPCTHIA);

(acoHKH CBS3eil. BCIOMOraTe/ibHbIX H APYrHX BTOPOCTENEHHELIX EMEHTOB KPEIUTb K
pacTAHYTbIM /IeMEHTaM KOHCTPYKLHMH MO BO3MOXHOCTH Ha GonTax.

13.3 Tlpu npuMeHEHHH B CBApHbIX COEAMHEHHSX NpOKaTa TOMLHHONK § > 25 MM U3
HH3KO/IETHPOBAHHBIX CTaledl B KpecTOOOpasHbIX. TaBPOBLIX W YIJIOBLIX COGJMHEHMAX. a
TaKXe Yy CBAPHBLIX IUBOB C MNOJIHBIM MpOTUIABJIEHHEM, OQHH M3 JIEMEHTOB B KOTOPbIX
MCMLITLIBACT PacTATMBAIOUWIME HANpPAXKEHHA MO TOJMHE JHCTA, M OCTAILHOrO [POKATa
TonuKuHol Gonee 40 MM BOIHHKAET PHCK MOSBACHHA CNOMCTOrO paspylieHus (aedexta B
npoxare, oGpasytouierocs noa AeHCTBHEM CBAPKH, B BUAE CIOMCTBIX TPEUIMH, NAPALeabHbIX
TJIOCKOCTH npokara).

Taxo#t nedexr obbiuHO OGHApYKMBaeTCR NpH YJbTPa3BYKOBOM KOHTPO/E KauecTsa
LUBOB.

Bo3nukHOBEHHE CNOMCTOrO PpaspylUCHHs CYIMECTBEHHO 3aBHUCHT OT (GOpMbI
COENMHEHHA M pacmoNOXXEeHHs CBADHbIX WIBOB, OT pa3Mepa IUBA, TOMUIHHBI CBAPHBAEMBIX
3/IEMEHTOB, CTENEHHU XKECTKOCTH COEAHHEHHS H TEXHONOTHH CBapKH.

13.4 Cx/IOHHOCTH NpOKaTa K CJOHCTHIM paspyLIEHHAM CleayeT ONpeleNaTh MpH
HCNBITAHHAX Ha pacTsaxerHe B coorsetcTaun ¢ [OCT 28870 no BennuMHe OTHOCHTENLHOTO
CY)KEHHUA y; Ha o6pa3Liax, OCb KOTOPbIX HOpMaJlbHa NOBEPXHOCTH NPOKATA.

13.5 Hcxkniountb BO3MOXHOCTb CIOHCTOrO pa3pylIEHHS MOXHO NpH cobnioaeHnu
yCNOBHs

Yoo = Yans
rae i — CymMmapHbiit hakTop pucka:
Yz — HOPMHUPYCMOE 3HaueHHe GakTopa PUCKa JUIA NPOKATA B COOTBETCTBHH
¢ FOCT 28870:
Yan =15, Yo =25, Yoy =35 cOOTBETCTBEHHO ANIA FpyNN KauecTsa npokara 215, 225, Z35.

[lpu sTOoM npokar no 13.3 nonxken yaoBNETBOPATb: LIS KOHCTPYKUHIH rpyminbl 1 —
ypoBHa otsercTBeHHocTH [ (no FOCT 27751) tpeGoBannam rpynnbl kauectBa Z35; ans
ApYruX KOHCTpYKuMit rpynnsi 1, a Takxke Ana GraHueBbIX COSAUHEHHN U B Clyuae, Koraa
YCHAKE HOPMAILHO NMOBEPXHOCTH JIHCTA, — TpeGoBaHUAM rpynnbl KavyecTsa Z25; B OCTANBLHBIX
cnyuasx — Z1S.

PacucTHoe 3HavcHHe Y , CEAYET OnpeaeaaTs no gpopmyne

Yop = Wap + Vor + Vo + W + Yae (174)

rae Y.y — (hopma coenMHeHHs H PaCNONOKEHHE CBAPHEIX 1LBOB;
Y — TOALIMHA CBAPHBAEMOTO NPOKaTa;
Y — KaTeT LIBA;
Y — CTENEeHb HECTKOCTH COCAHHEHHS;
Yue — BAHAHHE TEXHONOMHH CBAapKH (CyMMapHbI# (akTOp OT KOIHYECTBA
1IPOXO0I0B, NOCAEA0BATCABHOCTH HANOXKCEHHA LIBOB H NOAOTPEBA).
3HayeHus Wi, War» Waw » Wax » Wae TPEACTABACHEE B Tabnuue 37.
Pacuetnoe 3nauesmne W, Moxetr ObiTh ymeHbuieno Ha 50 % B ciayuae paGotbl
MaTepuana Ha CTaTHUYECKOoe CXKaTHE Mo TONHHE M yBeaudeHo Ha 10 % - B cay4ae aeficTens
N0 TOMUIKHE AUHAMHUECKHUX HAKM BHOPAUHOHHBIX HAarpy3oK.
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Tabnuma 37
XapakrepHCTHKHK CBAPHBIX COCAMHEHHH DakTope!
pHCKa
Dopma coeTHHEHHS U PacnoNoXeHHEe CBApHOTo LuBa, Yoo
Coenutenye 6€3 HanpsxeHu#i B Hanpabienun Z
0,1S .. —
« P ’Er ] i ; R ST Y= — 25
H t
YrnoBoe coelMHEHHE C CUMMETPHYHO PacnoNIOKEHHBIM 1LIBOM
! 0.58 Vu=—10
L
CoeanHeHUEe C MPOMEXYTOYHBIM HATUTABICHHDBIM CJIOEM
N ; [ _
l i ' W= =5
- v .
I 1 ! | 1 i
O6bIYHOE TABPOBOE COEAUHEHHE C YTIOBBIMHU LIBAMH
i Y= 0
b
TaBpoBOE COEAMHEHHE C YTNIOBLIMH LLIBAMH C NOJNHBIM WK YaCTHYHBIM ITPOBAPOM
N A[j rl i . =+3
k 1L l ; i ; Yap=
CoeMHEeHHe ¢ YINOBbIMH LIBaMH,
pacnoioxeHHbIMH BOJIH3H CBOOGOAHOrO TOPLA JIMCTA
I
f—& LEL* J“jﬂ Va3
)
VYriaossie COCAHHCHUSA C MOJHBIM NpOBAapOM
r— [ Vi=+8
TonmuHa nucra S, MM, paboTaiollero B Z HaNpaBieHUH, W, W= 0,28
Benmiinna KaTera YriaoBoro Ba a, MM, Yoy
3
[
W.u,=0.3a
CTeneHb )XECTKOCTH COCAMHEHNA YWy
Huskas — Bo3moikHa cBOGoAHAS ycaaka Vox=
CpenHss — 4yacTHMHO BO3MOXHBI ycajKa B2 U fedopMaiiis KOHCTPYKLIMH W=+ 3
Bbicokas — xecTkoe 3aKkperuienue 6€3 ycaaku uisa You=+ 5
TexHoMOorus CBapKu .
KonH4ecTBO Mpoxonos Onui Yee= 0
Heckonbko Y,e=—2
[TocnexoBaTeLHOCTD TonepeMenHo € 0AHOI ¥ ¢ APYrOif CTOPOHBI COEAUHEHUA W= =2
HaJIO>KEHHKS HIBOB BHauasie ¢ ogHOH, 3aTeM ¢ ApYroii CTOPOHbI COEAUHEHUs Yy=0
be3 noporpera =0
Monorpes aorpe Y
C nonorpesoM Yi=—8
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14 IlpoexTHpoBaHHE COeAHHEHHUI CTAILHLIX KOHCTPYKIMIA
14.1 CsapHnrle coexuHeHHs

14.1.1 Ilpu npOEKTUPOBAHWHM CTAIbHBIX KOHCTPYKUHMH CO CBAapHBIMH COEXHMHEHHAMH
ciaenyer:

Ha3HayaTh MHHHUMANbHBIE pa3Mephl CBApHBIX WIBOB C y4yeToM TpeboBamuit 14.1.4 —
14.1.6, a Takke TNPHMEHATh MHMHMMAJIBHO HEOOXOAMMOE KOJHYECTBO pacdYeTHHIX H
KOHCTPYKTHBHEBIX CBapHbIX LIIBOB;

obecrieunBaTh CBOOOIHBIA JOCTYNl K MeCTaM BbINONHEHHs CBApPHBIX COEAMHEHMI C
y4eTOM BHIOPAaHHOTO BH/A M TEXHONOrHH CBApKH.

14.1.2 OcHOBHBIE THIBI, KOHCTPYKTHBHBIE MEMEHTH M pa3Mephl CBAPHBIX COeAMHEeHHH
cienyer npunuMats no I'OCT 5264, TOCT 8713, TOCT 11533, FOCT 11534, TOCT 14771,
I'OCT 23518.

14.1.3 Tlpu BBIOOpE 3ICKTPOLOB, CBApOYHON HPOBOJOKH H (IIOCOB CleayeT
YUMTBIBATh TIPYNOB  KOHCTPYKUMH W pacueTHble TeMIEPaTypel, YKa3aHHbie B
npuioxeHusx Bu I .

14.1.4 Tlpu NpoeKTHPOBAHHU CBApHBIX COEJIMHEHHUH CIENyeT UCKITIOYATh BO3ZMOXKHOCTD
XPYIKOTO pa3pymeHHs KOHCTPYKIMi cornacHo TpeboBaHusM paszena 13.

14.1.5 Tlpu npoeKTHPOBAHHH TABPOBBIX H YIJIIOBBIX CBAPHBIX COCAMHEHUI JIEMEHTOB
CTIbHBIX KOHCTPYKUMH C pacTArMBalOIUUMH HAIpsSIKCHHSAMH B HANpaBIEHHH TOJILUHBI
NIPOKAaTa C HENBI0  HCKIIOYEHHWS BO3MOXHOCTH  CJAOMCTOrO paspylleHHs  MeTalla nmoj
CBApHBIM IIBOM, KaK MpaBHIIO, CIEIYeET:

IPUMEHSTh CTall AJIS KOHCTPYKUMH rpynnbl 1 corjiacHo npuioxenuio B, ¢ npeaenom
Texy4ecTu g0 375 H/mM?, a Takke cTaim ¢ rapaHTHPOBAaHHBIMH MEXaHUYECKUMH CBOHCTBaMH
B HanpapJIeHUH TOJIIMHBL ipokaTa cornacHo tpebosanusm I'OCT 28870;

MPUMEHATh CBAapOYHblE MaTepHalbl C TOHWXKEHHOH NPOYHOCTHIO M TMOBHILIEHHOMH
IJIACTUYHOCTBIO; HCIONB30BAaTh TEXHONOMMYECKHE IPHEMBI CBapKW, HaOpaB/iCHHblE Ha
CHI)KCHME OCTATOYHHIX CBAPOYHBIX HANpsHKeHHH; HE IPHMEHSTE MOPOIIKOBYIO IPOBONOKY;

OTKa3aThCs OT NPUMEHEHUS OJHOCTOPOHHEro YIJIOBOTO MiBa W mepedTH K
JBYCTOPOHHEMY;

3aMEHSATh YIJIOBBIE COCJHHEHHS TaBPOBBIMH, a B IOC/IEAHHUX 00CCcIeyHBaTh OTHOLIEHHE
IHPHHBI CBeCa K TONIIMHE JIEMEHTOB HE MeHee 1

NPUMEHSTh Pa3sfeNKd KPOMOK, obecneynBaloiyie CHWXXKeHHe 00BheMa HalaBICHHOTO
MeTaia.

14.1.6 CpapHble CTBHIKOBBIE COEJUHEHHUs JIMCTOBBIX ACTalEH, KaKk NPaBHIIO, CIEAYET
NIPOEKTHPOBaTh NPSAMBIMU € IIOJHBIM NPOBApOM M C NPHUMEHCHHUEM BBIBOMHBIX IUIAHOK.
B MOHTa)XHBIX YCIOBHAX AOMyCKaeTcs OQHOCTOPOHHAA CBapka ¢ HOABApKOil KOPHS W CBapka
Ha OCTaIomEeNcs CTaIbHOMN HoAKIaAKe.

14.1.7 Pa3Mepsl CBapHBIX YIJIOBBIX LIBOB M KOHCTPYKIHS COENMHEHHSA  JOJDKHBI
YAOBJIETBOPATH CIHCAYIOIHM TPeOOBaHUAM:

a) KaTeT YITIOBOTO Ba ky HE NOJIKEH NpeBbIUATH 1,21, T7ie { — HauMeHbas U3 TOJUIME
CBAPHBAECMBIX JJIEMECHTOB;

KaTeT IIBa, HAJIOXKEHHOTO Ha 3aKpYIJIEHHYI0 KPOMKY (PacOHHOTO MpoKaTa TONLIMHOM £,
KakK IpaBuiIo, He JOIDKEH npeskimath 0,9¢;

6) xareT yrIoBOTO mIBa kf JOJDKEH YIOBIETBOPSTH TPeOOBaHMAM pacyera M OBIThb, KaK
NpaBUJIO, HE MEHBIIE yKa3aHHOro B Tabauue 38; npu BO3MOXHOCTH obecrniedenns OoJblei
riny6uHpl mpoBapa KaTeT mBa (0T 5 MM U DoJjiee) B TaBPOBOM IBYCTOPOHHEM, a TAKXKE B
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HaXJIECTOYHOM M YTJIOBOM COCIMHEHMAX JOIyCKAeTCs NMPUHHUMATh MEHBIIE YKA3aHHOTO B
tabnune 38, HO HE MeHee 4 MM; TIPH 3TOM JOIIOJHHUTEIBHBIM KOHTPOJEM JOJDKHO OBITH
YCTaHOBNIEHO OTCYTCTBHE J1e()EKTOB, B TOM YHUCJIE TEXHOIOIMYECKHUX TPEIHH;

Tabnumoa 38
MunuManbHbli KaTeT wsa K, MM, NPH TOJIILMHE
Bua coeau- Bun [Ipenen G0Jiee TOACTOrO W3 CBAPUBACMbIX YNEMEHTOB f, MM
HEHHA cBapkH TEKYYECTH CTaH, 4-5 6-10 | 11-16 | 17-22 | 23-32 | 3340 | 41-80
H/mm®

TaBpoBoe ¢ Pyynas o 285 4 4 4 5 5 6 6
JBYCTOPOH- Jyrosas Ca. 285 10 390 4 5 6 7 8 9
HHMH » 390 » 590 5 6 7 8 9 10 12
YIJIOBBIMH Ho 285 3 4 4 5 5 6 6

ABTOMATH-
LUBaMH qeckas u Cs. 285 5o 390 3 4 5 6 7 8 9
Haxnecrou- MEXAHH3H-
HOE H yrio- poBatias » 390 » 590 4 5 6 7 8 9 10
BOE
Tasposoe ¢ Pyunas 5 6 7 8 9 10 12
OHOCTOPOH- JAyrosas
HUMH yrno- | ABTOMATH- Ho 375
BbIMH Yeckas u 4 5 6 7 8 9 10
WIBaMH MEXAHH3K-

poBaHHas

Ilpumeuanns

| B KOHCTpYKUMAX H3 CTald C MPENENoM TeKyvecTH ceoimie 590 H/MM?, a Takke W3 BCeX cTaneil Npu  TONIIMHE
3neMeHTOB Gonee 80 MM MMHHMANIBHbIH KATeT WIBOB CIeAy€eT IIPUHUMATD N0 CNIEUHANbHBIM TEXHUUYECKHUM YCNOBHUAM.

2 B KOHCTPYKLUMSX IPynbl 4 MUHUMaAbHbIH KaTeT OAHOCTOPOHHHX YIOBBIX LIBOB CJIEAYeT yMEHbMIATL HA | MM npu
TOJILIMHE CBAPHBAEMBIX JJIEMEHTOB 10 40 MM H Ha 2 MM — TIpH TOJILLHHE 31eMEHTOB cBbime 40 MM.

B) pac4eTHas JUIMHA YTJIOBOTO IIBa JO/DKHA OBITH He MeHee 4k . He MeHee 40 Mvm;

I) pacyeTHas JIHHA (iaHroBOro mBa A0JDKHA ObITh He Gonee 85 By ky, 3a McKIIOUEHHEM
IIBOB, B KOTOPHIX yCHIHE JEHCTBYET HA BCEM NPOTSHKEHHMH LIBa (34ech [ — K03hpULIHeHT,
IIpUHKUMaEMBIH cornacHo Tabnuue 39);

) pa3Mep HaXJECTKM AODKEH OBITh HE MEHee NsATH TONIHMH Hanbolee TOHKOro u3
CBapHBAaEMBIX JJIEMCHTOB;

€) COOTHOLICHHE Pa3MePOB KAaTeTOB YIVIOBBIX IIBOB CJENyeT IPUHUMATh, KaK PaBHIIO,
1:1; npu pasHBIX TOJIIMHAX CBapUBACMBIX 3JEMEHTOB JOMYCKAeTCs NPUHMMATH IUBBI C
HEepaBHbBIMHM KaT€TaMM; IIPY 3TOM KaTeThl, IpUMbIKalomue K 6onee TOHKoMY 1ubo k Oosee
TOJICTOMY 3JIEMEHTY, JOIDKHBl YIOBJIETBOPATH TPEOOBaHUAM COOTBETCTBEHHO 14.1.7,a nubo
14.1.7,6;

) YIJIOBBIE IIBH CA€NYET BHINONHATD C MJIABHEIM NEPEXONOM K OCHOBHOMY METAJLIY B
KOHCTPYKLIMAX, BO3BOAUMBIX B paiOHaX C pacdeTHBIMH TeMIleparypaMu Hipke MuHyc 45 °C,
a TaKxe B cIyyasX, KoI/ia IUIaBHBIM nepexol obecneunBaeT NOBBILICHHE pacue€THOTO
CONPOTHBJICHHS YCTAJIOCTH CBADHBIX COEINHEHHIA.

14.1.8 Jlna yrioBeIX IUBOB, pa3MEPHl KOTOPHIX YCTAHOBJICHBI B COOTBETCTBHH C
pacyeToM, JUld 3IeMEHTOB M3 CTAJld ¢ NpeAenoM TeKydecTH go 285 H/mm® clenyer, Kak
NIPaBHUJIO, MPUMEHSTH JIEKTPOAHBIE MaTEPHAIIbI, YAOBIECTBOPAIOILHIE YCIOBUAM:

Rys> R,; — DpH MeXaHM3MPOBAHHOM CBapKe;

1,1 Rv; < Ry < Ry, B,/ Br — nupu py4HoO# cBapke;
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Tabnuna 39
Bua capku npu aMamerpe 3naueHus kodbduunenton
CRAPOYHON NPOBOAOKH [MonoxeHHUe LiBa Koad- Bs # B, NPH HOPMANBHBIX PeKUMax CBAPKH H
CNIOIUHOTO CeUEHUS uunent KareTax IBOB, MM ]
d, Mm 3-8 | 9-12 | i416 cs, 16
ABToMaTHyecKas B sogouky B 1,1 0,7
npud=3-5 B. 1,15 1.0
Huxree By 1,1 0.9 0,7
B, 1,15 1,05 1.0 |
momawmecxax " B noaouxy B 0,9 0.8 0,7
MeXaHH3HPOBaHHas B 1,05 1,0
npud=14-2 Huxsee, B 0.9 0.8 0.7
rOPH3OHTANBHOE, B. 1,05 1.0
BEPTHKAILHOE -
PyuHas u B nonouky _ Br 0.7
MeXaHU3HUpOBaHHaA Huxree, B. 1,0
npnd < 1,4 unn FOpU30HTaNbHOE,
NOPOILKOBOKH BEPTUKANBHOE,
NPOBONOKOH NOTOJIOYHOE
JUIS 2NIEMEHTOB M3 CTAlM ¢ IPeAeTOM TEeKyuecTH capime 285 H/mMM®  pomyckaercs

[IPUMEHSTH DJIEKTPOAHbIE MATEPHAIbI, YOBIETBOPAIOIME YCIOBUIO R, < R, < R, B/ Pr
(3recs By m B, ~ xo3puuMEHTHI, 3aBACALINE OT TEXHOJNOTHYM CBapKH M KareTa IIBa H
onpenensieMsle o Tabmauie 39).

14.1.9 OnHOCTOpOHHME YTNIOBbBIE MIBHI B TABPOBLIX COEAMHEHUSAX IEMEHTOR U3 CTANHM C
TIpeieioM TexydecTw mo 375 H/MMZ, KaKk [paBMIIO, CACAYET MPUMEHATh B KOHCTPYKLIHAX,
9KCIUTyaTUPYeMbIX B HEArpeCCUBHOM Hnu cnaboarpeccuBHOM cpeae (knaccubukauus 1o
CHuII 2.03.11) B oTamauBaeMbIX IOMEIICHUIX:

[T IPUKPETUICHHS TPOMEXYTOUHBIX pedep ECTKOCTH U JHadparM ~ B KOHCTPYKUHUAX
BCEX IPYIN, KPOME KOHCTPYKIHMH MPYNIBI 1, pACCUMTLIBAEMBIX Ha YCTAJIOCTh;

IUTs TIOSICHBIX IIBOB CBAPHBIX JIBYTaBPOB — B KOHCTPYKLUSX rpymnn 2 U 3 (kpome Hanok ¢

YCOBHOM THOKOCTBIO CTEHKH A, >6./R, /0, ) TpH TONWHMHE CTEHKH I, B KOJOHHaxX H

croiikax no 12 MM m B Oankax g0 10 MM, NpH BHIOJHEHUH [IBOB MEXaHH3UPOBaHHOH
cBapKo# ¢ KaTeToM miBa kr 2 0,81, / Pr; mpu 3TOM cleayeT yuuThBaTh TpeboBauud 15.3.3 u
15.5.5;

JUIS BceX KOHCTPYKTHBHAIX JIEMEHTOB — B KOHCTPYKIMSX TPYIIsI 4.

KaTeThl OZHOCTODOHHMX IIBOB CIEAYET NPHHHMATH II0 pacyery,
yKa3aHHBIX B Tabnuue 38.

OJHOCTOPOHHHME YIVIOBBIE IUBEI HE CiellyeT NPUMEHATh B KOHCTPYKIUMAX 3MaHHH H
COOpPY)KEHUH, OTHOCAMMXCA K 1 ypOBHIO OTBETCTBEHHOCTH, BO3BOAMMEIX B paiioHax c
ceficMMYHOCTBIO 8 6ATOB M BhIlUE, B palfiOHaxX C pac4ETHOH TeMmmepaTypoil HHXEe MHHYC
45°C, B KOHCTpYKUMsSX rpynm 1,2, 3 B 3JaHASX ¢ kpaHamu pexumoB paboTer 7K (B mexax
MeTaLTyprudecKux npon3soncts) u 8K, a Takxke B Oankax M pUrensx paMHBEIX KOHCTPYKIIHH,
paccuUTEIBaEMBIX coryiacHo Tpebosanusam 8.2.3, 8.2.6 u 8.2.7.

14.1.10  TIpepeiBuUCTBle YIJIOBBbIE CBapHBIE HIBRI [JOMYCKaeTcs MPUMEHSTh [pU
CTaTHYECKOM  Harpyske npH u3GBITOUHON Hecylnedl CIOCOOHOCTH HEmpepBIBHOIO IIBa
MHMHHMaJBHOTO pa3sMepa Ols COeNUHEHHHl B KOHCTPYKUMAX rpynnbl 4, a Takke B
PEKOHCTPYMPYEMBIX KOHCTPYKIHAX TPyHmNsl 3, B palioHaX, KpOME HMEIOIMIUX PACYCTHYIO

HO HE€ MceHeEe
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TeMmIepaTypy Huxe wmuHyc 45 °C, 4 OKCIUIyaTHPYEMBIX B HEArpecCUBHLIX WK
ci1aboarpecCHBHBIX Cpejiax.

Pa3Meps! cBapHOTO 1TBa JODKHBI COOTBETCTBOBATh TpeboBaHusM 14.1.7.

PaccTosiHMe s MexIy YYacTKaMd CBapHBIX IMBOB (PHCYHOK 19), Kak NpaBuio, HE
JOIDKHO TpEBBINATh ofHoro M3 3HaveHwi: 200 MM, 12fnin B cKaToM osieMedTe (fmin —
TOJIIUIMHA CaMOI0 TOHKOTO M3 COEAMHAEMBIX 3JEMEHTOB), 16f,in B pacTAHYTOM >JIEMEHTE.
B KOHCTpYKUHMAX rpynimsl 4 pacCTOsIHUE § JOMYCKAeTCs yBeIUMIUTh Ha 50 %.

a) T 11

J

ol

TITTIvTTY =TTy TITTTITTY

bl s (b s | L
1]

0)

p1
S a3

.
EANRL ARy

a — B HaXJIECTOYHOM COEAMHEHHH; 6 ~ B TaBpPOBOM COCAHHCHHUH

2-2

Pucynox 19— Cxema npepbIBHCTHIX YIJIOBbIX CBAPHBIX WIBOB

Ilpy HaTOXEHHM NPEPHIBUCTOTO IBA CIEAYeT HpeJycMaTpuBaTh INOB MO KOHIAM
COEAMHSAEMBIX YacTel IEMEHTOB; AJIMHA [,,) 3TOTO IUBA B 3JIEMEHTaX COCTABHOIO CCYEHHS M3
NJIacTHH AO/DKHA OBITh He MeHee 0,75bh, rae b — mmpuHa 6osee y3xkoi M3 COETHHSEMBIX
TUTACTHH.

14.1.11 VYrnosble cBapHBIE WIBH, PaCHOJOXEHHBIE MO IEPUMETPY OTBEPCTHH HIH
npopesed, JOMyCKaeTcs UPUMEHATh B HAXJIECTOUHBIX COCAMHCHHMSAX B ClyuasX,
npeaycmorpeHHsix  14.1.10, ans nmepenadyn  ycwimd B ILIOCKOCTH HaXJIECTKH,
NPEeOTBPAICHUA MMOTEPU YCTOMYMBOCTU DINEMEHTOB HAXIECTKH WM KOHCTPYKTHBHBIX
COEIHMHEHHH 3TIEMEHTOB.

14.1.12 TlpoGodsbie MWBH, 3aMONHMIONME HATUIABNEHHBIM METAIOM BCHO IUIOWIANb
KPYITIbIX WIIM HIENEBBIX OTBEPCTUH, HJOMyCKAeTCA NPUMEHSTh B HAXJIECTOYHBIX COEIHHEHMSIX
B Clly4asx, IpeaycMOTpeHHBIX 14.1.10, Tonpko AM4 mMperoTBpAIICHHS NOTEPH YCTOHUYHBOCTH
3JIEMEHTOB HAXJIECTKY MU U1 KOHCTPYKTHBHEIX COCJIMHEHHUH JJIEMEHTOB.

Tommuna npo6ogHoro mBa J0MKHA OBITh: HE MEHEE TOJIMIMHEL [ IPOCBEPIEHHOTO HIIH
IIPOPE3aHHOro 31eMeHTa, HO He Oonee 16 MM; He Meree 0,1 UTMHBL npope3n b0 3HaYEeHHH
0,45d vnu 0,45b (rae d u b - nuaMeTp OTBEPCTHS M IIHPHUHA ITPOPE3H, PaBHbIE d = ¢ +8 MM
b2 t+8MM).

PaccrosiHue MeX Ty LEHTPaMU OTBEpCTHI WIH MPOIOIBHBIMHA OCSMHU IIPOPE3ei JODKHO
ObITh He MeHee 4d unu 4b.

14.1.13 Ilpumenerne KOMOMHUPOBAHHBIX COETMHEHHUH, B KOTOPHIX YaCTh C/IBUTAIOLIEr0
YCWIHA BOCIPHHMMAETCS (QPHKIMOHHBIM COCAMHEHHMEM, a YacTh — CBApHBIMH IIBaMH,
Jomnyckaercsl IPH YCIOBHH, 9TO CBapKa BBINOJIHEHA MOCIE 3aTKKH OONTOB HAa PacHETHOE
YCWIIHE ¥ C HOC/IEAYIONIEH UX JOTSHKKON B cly4yae HeOOXOMMMOCTH.
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Pacripenenenne ycunus Mexay OpHKHMOHHBIMH M CBapHBIMH  COCAMHEHHSAMH
[OIycKaeTcs NpHHAMATh MpOHOPUHOHATIBHO HX HeCymIHM cnocobuoctsaM. IIpuMmeHneHue B
KOMOMHUDOBaHHBIX COCAMHEeHMAX O6onrtoB 6e3 KOHTpONHPYEMOTO HATXKEHHS He
JAOIyCKaeTCs.

14.1.14 Pacyer CBapHBIX CTHIKOBBIX COCIAMHEHHMH NpM NEHCTBHMM OCeBOM CHIBL N,
IIPOXOJSILEH Yepe3 HEHTP TSDKECTU COeIUHEHMS, ClIeyeT BRIIONHATE 110 popMyIe

N/l RiyY) <1, (175)
rae ¢ — HauMEHbUIad U3 TOJILUH COCIUHIEMEIX JIEMEHTOB;

I, — pacdeTHas JJIMHA IIBa, paBHAs MOJHOM €To AJIMHE, yMEeHbUIEHHOH Ha 21,

WIM DOJIHOM €ro JAJHHE, €C/1M KOHIIBI IIBa BHIBEACHHI 3a Mpe/Ieibl CTEIKA.

Ilpy pacdere  CBapHBEIX CTHIKOBBIX COEAMHEHHH  JJIEMEHTOB M3 CTAIH C
oTHomieHHeM R, / 7V, > R,, skcrmyaranus KOTOPHIX BO3MOXHA M IOcCie JOCTHKEHHS
METALIOM TIpeAeNa TEKYYECTH, a TAKXKE M3 CTAIM C NpeaesioM TeKy4ecTd Ry, > 440 H/mm® B
¢dopmysne (175) BMecTO R,y CEyeT OPHHUMATD R, / .

Pacuer CBapHBIX CTHIKOBHIX COEHMHCHHil BBIMOJMHATHL HE TpeOyercsa NpH NMPHMEHEHUH
CBApOYHBIX MATEPHANIOB COTaCHO MPHIOKEHUI0O [, MOMHOM MpoBape COCAHHAEMBIX
3JIEMEHTOB ¥ (PU3HYECKOM KOHTPOJIE Ka4eCTBA COEAWHEHUN MPH PACTHKCHUM,

14.1.15 CrapHple CTHIKOBBIE COCAMHEHHs, BHIMOJHEHHBIE ©Oe3 (PU3NUECKOro KOHTPONIS
KavecTBa, NPH OJHOBPEMEHHOM JACHCTBUM B OJJHOM H TOM XK€ CEUCHHH IBA HOPMAIBHBIX Gy H
Oy ¥ KaCaTEJIBHBIX T,y HANPSDKEHUH cliefyeT npoBepsaTs N0 Gopmye (44), mpuHuMas B Hel

Oy = Owx, Oy =Owy, TGy = Tuxys Ry=Rwy

14.1.16 PacueT cBapHOTO COENUHECHMs C YIVIOBBIMH IHBaMH NPH ACHCTBHHM CHIEI N,
IPOXOASIIe Yepe3 UEHTP THKECTU COeTUHEHMs, CAeAyeT BHIIOIHATD Ha Cpe3 (YCIIOBHBIN) 1O
OJIHOMY U3 ABYX cedeHuil (pucyHok 20) no popMynam:

pu Bf ¥ <1 no METaJuly 1IBa N <1 (176)
Bszz BfkfleWf'Yc
BsRy N
npy ————— >1 1o MeTa/uly rpaHHIH CIUIABICHUA <1, a7
B.R,. Bk R, Y,

rae [, — pacueTHas AJMHA MIBOB B CBAPHOM COEJMHEHHHM, paBHAsd CYMMapHOH JAJIHHE BCEX €T0
YYaCTKOB 3@ BHIUETOM 110 1 CM Ha Ka)JOM HENpPEPHIBHOM YYacTKe IiIBa,;

Bs, B: — koo puitkieHTHI, NpUHKHMaeMsie 110 Tabnuie 39.

W Z.

— 10 MeTanfly WiBa; 2 — NO METALTY rpaHHLUbl CNAGBACHHSA

Pucynok 20 - Cxema pacqeTHbIX Ce4eHNil CBAPHOr0 COEHHEHHSI ¢ YIIIOBLIM LIBOM
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14.1.17 Pacger cBapHBIX COelHHEHHU C YIJIOBBIMH IIBaMH Npu AeHACTBUH MOMeHTa M
B IUTOCKOCTH, IEPHEHAUKYISAPHOM IUIOCKOCTH PACHIOJI0KEHMA LIBOB, CACIYET BHIIOIHATh HAa
cpe3 (yC/IOBHBIN) 0 OMHOMY H3 ABYX CEYCHHH (CM. pucyHOK 20) 110 popmynam:

Mo METaJUTY IIBa
(178)

M1 (WRyYe) S 1;

no MeTanity rpaHUlbl CIUIaBJICHUA
M/ (W,R, ¥ )<1, (179)

rae Wy 1 W, — MOMEHTHI CONIPOTUBIIEHHUS PACYECTHRIX CEYEHUH CBAPHOIO COCTUHEHUS 110
METa/UTy 1IBa H [0 METAUIY IPaHUIlBl CILIaBJICHHS COOTBETCTBEHHO.
14.1.18 PacyeT cBapHOro COeAMHEHUS C YIJIOBHIMH HIBAMH NIpH AEHCTBUM MOMEHTa M

B INIOCKOCTH PAcIONIOKEHHA 3THX IOBOB CJle[yeT BBINOJHATP HAa cpe3 (YCIOBHBIM) IO
OJHOMY M3 ABYX cedeHuit (cM. pucyHok 20) mo dopmynam:

N0 METALTY INBA
M 2 + 2
x (180)

<1

IO METaJlJIy rpaHHLbI CILUIABJICHHUS

2 2
Myx+y” (181)

:IL\ + IZ"._\‘ jRWZ }/L o

T€ X U ) — KOOPAHHATEl TOYKM CBApHOIO COCAMHEHMs, Hambosee yHaICHHOH OT LEHTpa
TsokecTd O pacyeTHOro ceYeHUs 3TOro CoeAuHeHus (pucyHok 21);
Irc, Iy — MOMEHTBI HHEPIIHH PACUETHOIO CEYEHUS CBAPHOTO COCAHHEHHMA MO METa/Uly IIBa
OTHOCHTENBHO ET0 INIABHBIX OCEHf X —X M Y~y COOTBETCTBEHHO;

I, I, — 1O Xe, mo MeTally TpaHHLbl CILIABJCHHA.

Pucynok 21 - PacueTnasi cxeMa CBAPHOIo coeHHEHUs!
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14.1.19 TIlpu pacyeTe cBapHOTO COEOWHCHUA C YITIOBBIMH IIBAaMH Ha OQHOBPEMEHHOE
nelictBue npojgonbHOH N W momepeyno# V cun u MoMeHTa M (CM. PUCYHOK 21) JOMKHEI
OBITH BBIIIOJIHEHB! YCIIOBHS

Y/ Ry¥) S1 1 %/ R YD S, (182)

TAe % U T, — HAPsDKEHHS B TOYKE PACYETHOTO CEYCHUS CBAPHOTO COEIMHEHUS 0 METally
MIBa W [0 METAUTY TPAHHUIBI CIUIABIEHHA COOTBETCTBEHHO, ONPEEIAEMBIE MO

dhopmyne
— 2 2

T= \/(r,v +Th ) (T, +Ty)" (183)
14.1.20 HaxiecToyHble COEIMHEHHS 3JEMEHTOB TOJINMHOM 10 4 MM JIONyCKaeTcs
OCYLIECTBIATH TOUYEYHBIM IIBOM JAYroBO#f CBapKOH CKBO3HBIM HPOIUIABICHHEM; IIPU 3TOM

HECYIIYI0 CHOCOOHOCTh OHHOM TOYKM ClefyeT I[PHHUMATh PaBHOH MeHbLIEMYy U3 ABYX
TIpeZleJIbHBIX 3HAaYCHMIH: )

TIpY Cpe3e
N;=028d? Ryur; (184)
HpPI BHprBe
N:=BdtR,, (185)
rIe d — AMaMeTp TOYEHHOTO IIBa B TUIOCKOCTH COeAMHAEMBIX 3JIEMEHTOB, IPUHUMAEMEIiA 110

I'OCT 14776;
IIpY IpEMEHEHHH criocoba cBapku, He npegycMoTpenHoro I'OCT 14776, 3nayenne d
CIIEAYET COINIACOBHIBATH U IPUHNUMATH B YCTAHOBJICHHOM IIOPSOKE;

[ =1,1 npu cBapke 31eMEHTOB PaBHO# TONLUIUHBI;

f = 1,9 npu cBapKe 3EMEHTOB C pa3HBIMH TOJIMHAMY, OTIHYalOmUMACs B 2 U Gonee
pasa, mpM  MeHbIIEM OTIMYMM B TONNIMHAX 3HA4YeHWEe [ clIedyeT NpHHUMATh MO
HHTEPHOJIAINH;

¢ — MEHbBIIAS U3 TONIIAH CBAPHBAEMBIX JJIEMEHTOB.

14.2 BoarToBblie COeTHHEHHSA

14.2.1 Jlns OGONTOBBIX COEIUHEHWHA INIEMEHTOB CTAIBHBIX KOHCTPYKUHHA clieayeT
TMPUMEHSTH OOJITHI COFTACHO NPWIOXKEHHIO I .

14.2.2° Bontsl ciiefyeT pa3Melarth coriacHo TpeboBanuaM Tabmuusl 40, mpd 3TOM B
CTHIKaX W B y3/laX Ha MUHHMAJBHBIX pPAcCTOSHHUAX, @ COCAWHHMTENbHBIE KOHCTPYKTHBHBIE
60IITEI, KaK IPaBUIIO, HA MAKCHMAIBHBIX PAaCCTOSHHUAX.

[Ip1 mpUKpeTUIeHHH YTroJIKa OJHOH MONKO#H OosiTaMH, pa3MEIlaeMbIMH B IIAXMaTHOM
nopsAKe, OTBepcTHe, Haudosee yNaleHHOE OT ero KOHIA, CleIyeT pa3MelnaTh Ha pHCKE,
6mmkaitiei k 06ymKy.

Jlonyckaetcs KpenHuTh 3EMEHTHI OMHHM OOITOM.

14.2.3 DBonTel Kiacca TOYHOCTH A CIEAYET NPUMEHSATH Ul COEAMHEHHMH, B KOTOPBIX
OTBEPCTUS IPOCBEpJIEHB! HAa IPOCKTHHIA AMameTp B COOpaHHBIX JJIeMEHTax, JH00 Mo
KOHZYKTOpaM B OTHENbHBIX 3JIEMEHTaX M ACTALIX, JINOO NIPOCBEPIEHB! HIX IIPOJABIEHB Ha
MEHBIUINHA [UaMeTp B OTAENBHBIX JETaNsAX ¢ MOCIEAYIOIEH PacCBEPIOBKOM A0 NPOEKTHOrO
IuaMeTpa B COOpaHHEIX JIEMEHTaX.

Bonth kinaccoB TouHocTH B B MHOTOGONTOBBIX COENMHEHMAX ClieAyeT IPUMEHSTH JUis
KOHCTPYKUHH H3 CTaJId C IPeAeToM TeKy1ecTH A0 375 H/mm?,

B coenuHeHmsx, rae 6GonTel paboTalOT NPEMMYHIECTBEHHO HAa pacTshKeHHE, Kak
TIPaBMIIO, ClIeyeT IPUMEHATE OONITHI KJIaCCOB TOYHOCTH B MM BBICOKONIPOYHEIE.
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1424 bonrel, mMeOmME IO JUIMHE HEHAPE3aHHOM YacTM YYacTKH ¢ PasiMYHBIMH
JMaMETpaMi, He CJIe{yeT NPHMEHSATh B COCAMHEHMSAX, B KOTOPBIX 3TH OONTH paboTaloT Ha Cpe3.

14.2.5 Pe3pba Oonra, BOCIPUHHMAIONIETO CHABHTAIOIEE YCHIME, B 3IEMEHTAaX
CTPYKTYPHBIX ~ KOHCTDYKLMH, oOnop JIMHMH  JJieKTponepeNadd H  OTKPBITEIX
paclpeNenuTeNnbHbIX YCTPOHCTB, a TakkKe B COCAHHEHMSAX NpPH TONUIMHE  HApPYXHOrO
3JIEMEHTa 0 8 MM JOKHa HAXOMHUTHCA BHE MAKeTa COCAHHAEMBIX IEMEHTOB; B OCTANBHEIX
cnyyasx pe3pba OonTa He NOJKHA BXOAMTH BITYOb OoTBEpCTHA Gojiee YeM Ha MONOBUHY
TONMMMHBL KPAaHEro eMEHTA CO CTOPOHBI TalKy WU CBHIIIE 5 MM.

14.2.6 VYcranoBky mait6 Ha G0NTH clieyeT BBIONHATE coriacHo Tpebosanusm CHul 13.03.01.

B pacueTHBIX coeaMHeHHAX ¢ GonTaMM KJIaccOB TOYHOCTH A M B (3a McKknroueHueMm
KpEIUIEHHs BCIIOMOTaTe/IbHBIX KOHCTPYKIMi) clefyer MpeaycMaTpuBarh MeEphl HPOTHB
CaMOOTBHHYMBaHHA raek (IOCTAaHOBKA MPYXUHHBIX MAH0, BTOPHIX raek u Ap.).

Tab6bnuua 40
XapakTepucTika paccTOSHHS M MpeAena TCKy4eCTH Paccrosnue npu
COCAHHACMBbIX IJICMCHTOB _pasMCiUCHHH 0oaTOB
I Pacctoanue mexay ueHTpaMu oTBepcTHil LA 605ITOB B I0GOM
HanpaBAEHHH:
a) MMHUManbHoe:
npu R, <375 Hmm® 2,5d
npu R,, >375 Himm® 3d
6) MaKCUMAJILHOE B KpailHHX pAfax P OTCYTCTBUH 8d wnu 12t

OKaMMJITIOLMX YTOJNKOB [IPY PacTKEHHH U CKaTUH
B) MaKCHMaJIbHOE B CPEIHHX PALax, a TAKIKE B KpaiHHX
pALax npy HaNUYKUKM OKANMIAIOLWX YTOJIKOB!
NpH PACTSIKEHHH 16d nan 24t
1pu CHKaTHH 12d wau 18t
2 PaccTosiHue OT LEHTpa OTBEPCTHA JUld 60JITa N0 Kpas IneMeHTa
a) MUHMMANBHOE BAOAL YCUAMA:

npH R,, < 375 Himm® 2d
npu R, > 375 H/mm* 2.5d
©) 10 *XKe, NoNepex yCunus:
npH 06pe3HBIX KPOMKax 1.5d
TPH MPOKATHBIX KPOMKax 1.24
B) MakCMMaJlbHOE 4d nan 8t
) MUHUMANbHOE BO GPHKLMOHHOM COCAUHEHUH HPH 1,3d
11060 KpOMKe U JIF0OOM HanpaBNeHHH YCHIHA
3 PaccTosiHHe MMHHMAallbHOE MeXIY ICHTPAMH OTBEPCTUH BIOJIb u+1,5d

yCHJIHS Ui GOJITOB, pa3sMEILIaCMBbIX B LIAXMATHOM MOPSAKE

O603nauenus, npunamoie ¢ mabnuye 40:

d — nuameTp oTBEpCTHA Ans 6onTa;

t — TONIMHA Haubo/IEe TOHKOTO HAPYXHOTO JJIEMEHTA;

U — PacCTOSIHHE MOTIEPEK YCHITHA MEXAY PAAaMH OTBEPCTHH.

MMpumMeyanus

1 luamerp oTBepcTHH cneayeT npHHUMATh: 114 OONTOB Kaacca TOYHOCTH A d = d),: Ans GOTOB Kiacca ToyHocTH B
B koHcTpykuuax onop BJI, OPY u KC d =d, + 1 MM, B ocTanbHbix ciydasx d=dp, + (1; 2 unu 3 Mm), rae d, — 1uamerp
6oata.

2 B on1060NTOBbIX COENMHEHHUSX DJIEMEHTOB PEIIETKH (PACKOCOB M pAacnopoOK), KPOME NOCTORHHO pPaboTaloLMX Ha
pacTshkeHWe, NPH TONILHMHE NEMEHTOB 10 6 MM M3 CTald C npeneioM Tekysecth 1o 375 H/mm? paccTosHue OT Kkpas
J7IEMEHTA JI0 LEHTpa OTBEPCTHS BAONb YCHIMA Jomyckaercs npuHuMarth 1,354 (Oe3 nomycka npH M3roToBACHHH
3/IEMEHTOB B CTOPOHY YMEHLLICHHUS, O 4eM J0DKHO ObiTh yKa3aHO B NPOEKTE).

3 Tlpu pa3MeincHuy 60sgTOB B IIAXMATHOM MOPsIKE HAa PACCTOSHHM, HE MEHEE YKA3aHHOro B M03. 3, CEYeHHE
3NEMEHTA A, CAEAYET ONPEALISTHL C YHETOM OCnabieHus ero OTBEPCTHAMH, PACTIONOXEHHBIMY B OJHOM CEYCHHH NONepek
YCHINA (HE IO 3Mr3ary).
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1427 Ha CKOIICHHBIX IIOBEPXHOCTAX COENHHAEMBIX JCTANCH M 3JEMEHTOB
(BHYTpEHHHE TpaHH HOJOK ABYTABPOB M MIBEJUIEPOB) IOX TOMOBKH OONTOB WM TFaiku
ClIeAyeT yCTaHABIMBATH KOChle Maii0bI.

14.2.8 JluameTp OTBepcTHS i GONTOB B 9JEMEHTAX M3 NpoKaTa JOJDKEH
cootBercTBOBaTh [ OCT 24839 1 npumevanuio 1 Tabnuus 40.

14.2.9 PacueTtHoe yCwiMe, KOTOpOE MOXKET OBITh BOCHPHHSTO OIHHM OOJTOM, B
3aBUCHMOCTH OT BH/1a HANIPSHYKEHHOrO COCTOAHHUSA CIIEAYET ONPEJETATh Mo hopMyaam:

IpH cpe3se

Nbs =RbsAb ns Yo Ye s (186)
TIpH CMSTHH

N[;p=Rbp db ft')’b Ye s (187)
IIPpHA pacTHOHKCHUHA

Nyt = Rpr Apn Ye (188)

rA€ Rps, Rpp , Ry — pacHETHBIE CONPOTHBACHHS OAHOOONTOBBIX COEMHHEHHIA;
Ap 1 App — IUIOMWAH CEYEHHUH CTEpXKHS 00Ta OPYTTO U pe3p00BOi YacTH HETTO
COOTBETCTBEHHO, MPHHHUMaeMbIe corntacHo Tabnuue I'.9 npunoxenus [

n;— 9UCJI0 PacYETHBIX CPE30B OHOr0 GoITa;

dj, — Hapy>KHBI# JHaMeTp cTepxkHs OonTa;

2’t — HayIMEHBIIAS! CyMMapHas TOJIMIMHA COCAMHAEMBIX YIEMEHTOB,
CMHUHAEMBIX B OHOM HallpapicHAM;

Y. — Koa¢pdunuent ycinosuii paGoThl, onpeaensemslii o tabnune 1;

Y» — K03GPUIHEHT yciioBril paGoThl 60JITOBOTO COEAUHEHMS, OnpeesieMbli
1o tabnuue 41 1 npuHEMaeMbli He 6oiee 1,0.

14.2.10 Ilpu pmeiicTBuM Ha GONITOBOE coeAMHEHHE CUNBl N, TpoxoAsuieii yepe3 UECHTP
TSOKECTH COEJHHEHMs, paclpele/ieHHe 3TON CHIB MeXAy Oonramu cneayeT HpPHHUMATH
PaBHOMEPHEIM. B 3TOM cllyyae KOJWYeCTBO GOJTOB B COCAMHEHHH CJEAYET ONPEACIATH 110
hopmyie

nZN/Nh,mm, (189)

rae Np,min — HauMeHbliee U3 3HaueHuH Np; uimd Ny, 100 3HaueHue Npy, BRIYHCIEHHOE
cormacHo tpeboBanmsm 14.2.9.

B cnyvasx korga B CTEIKE paccTosHue [ MeXAy KpailHUMH 6onTaMu  BJOJB
C/IBUTAIOLIEr0 YCHIIMS npeBbidiaeT 16d, 3HaueHue n B Gopmyse (189) cnenyer yBeiuunBath
nyTeM JeeHus Ha kosdduuument P =1 - 0,005(/ / d — 16), npuHMMaeMblif paBHEIM He MeHee
0,75. OTo TpeboBaHMEe HE paclHpOCTPaHSETCA NpU ACHCTBUM YCHIMS 10 BCEH UIHMHE
COeIMHEHNs (HaIpAMep, B MOACHOM COEJIMHEHHHU Oamnku).

14.2.11 Tlpm neiictBuu Ha OONTOBOE COCIHHEHHE MOMEHTA, BBHI3BIBAIOIIETO CIBHI
COEMHAEMBIX OJJIEMEHTOB,  pachpefelicHHe YCHiIHi Ha OonThl ciieflyeT ITpPHHHAMATH
NPONOPLIUOHATIBHO PAacCTOSHMAM OT HEHTPa THKECTH COENMHEHMs O DPacCMaTpUBacMOro
6onra.

VYeunue B Hanbosee Harpy>xeHHOM O60NTe Npmax HE JOIDKHO NMPEBHINATE MEHBLIETO M3
3Ha4eHU Nps WA Np,, BBIIUCACHHBIX COTTIACHO TpebopaHusm 14.2.9.

14.2.12 TIlpm oaHOBpeMEHHOM HEHCTBMM Ha 6OJITOBOE COEAMHEHME CHJIBI U MOMEHTA,
JCHCTBYIOIMX B OAHOM MIOCKOCTH M BHI3HIBAIOMIMX CABHI COEAMHAEMBIX 3JIEMEHTOB, OOJITHI
cleNyeT IpoBepATh Ha paBHOAelicTByrolee ycuiaue (B Haubonee HarpyxeHHOM Ooirte,
KOTOPO€ HE MOJIKHO MpPEBHIUATH MEHBINEro H3 3HaueHHH N, HIH Ny, BBIYHCICHHBIX
cornacHo TpeGosanusm 14.2.9).
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Tabnuma 41
XapakTepHcTHka [Ipenen
TeKy4ecTH R,, 3HauCHUs 3u
601TOBOrO CTallu ald, sld acume
HaNpsHXKeHHOro ko3$pPuunenTa
COCAHHCHHA COCANHAECMbIX
COCTOSSHUS n
3/IEMEHTOB,
Himm?
OaHobonToBoe, Cpes - - 1,0
Gonr KJTACCOB Ho 285 04ald +0,2
ToyHoctd A, B ald - 0,7
WK BHICOKOMPOY- Cmsatue Cs. 285 1,5< ald <2 o
Hbi i 10 375 135< ald< 1,5 Sald
0,67a/d - 0,25
Cs. 375 ald 2 2,5 1,0
MuoroGonToBoe, Cpea - - 1,0
60onThI KNacca Ho 285 0,4a/d +0,2
TOYHOCTH A 1,5< ald £2 0,4s/d
Consrne Cs. 285 2< s/d £2.5 0.5a/d
o 375 0,5s/d - 0,25
Cs. 375 ald 22,5 1,0
sid 23 1,0

Qbo3nauenusn, npunamoie 6 madauye 41:

a — paccTosHUE BAOAL YCHIMS OT Kpas 371eMeHTa A0 UeHTpa Gnukakiniero oTBEpCTHs,;
§ — PacCTOAHME BAOJIb YCHIMA MEXKAY LEHTPaMK OTBEPCTHI;

d — anameTp oteepctus 214 fonra.

MMpum evanus

1 ina pacuera MHOroGOJATOBOTO COEAMHEHHA HA CPe3 M cMATHE npH  Oonrax kimacca TouHoctd B, a Takke npu
BHICOKONPOUHBIX 60Tax 6€3 DEryJMPYyEMOro  HATAXEHHS MPH BCEX 3HAYEHMAX [NPEdena Tekyvectu R, cram
COE/IRHAEMBIX JIEMEHTOB 3HaueHuA koddduumenTa ¥, cieayer ymHoxkars Ha 0,9.

2 Jlna pacueta MHOroGONTOBOro COCAHHEHHS HA CMATHME Clelyer NPUHUMATL 3HAYEHME Y, MCHLUICE U3
BLIYHCACHHLIX NPH NIPUHATHIX 3HAYEHUAX d, a, §.

14.2.13  Ilpu oORHOBpeMEHHOM J€HCTBMHM Ha O0OJITOBOE COCAUHEHHE YCHIIHH,
BRI3BIBAIOMIUX Cpe3 M pacTsbkeHue 60aToB, Hauboniee HanpspkeHHBIH O0NT, Hapsay ¢
npoBepkoii o gpopmyiie (188), cnegyer nposepATs no Gopmyine

J(Nx/Nb.\')z +(N1/th)2 S 1’ (190)

rae Ny u N, — ycunus, JEeHCTBYIOIME HA OONT, CPe3bIBAIOUIEE H PACTATHBAIOICE
COOTBETCTBEHHO;
Nps, Np; — pacueTHBIC YCWIMSI, OIpeleNseMbie COIVIaCHO TpeOoBaHHAM 14.2.9.

14.2.14 B kpenieHHsIX OMHOIO 3JIEMEHTA K APYroMy depe3 NpOKNAIK{ WIH HHbIE
NMPOMEXKYTOUHBIE IEMEHTHI, @ TAKXKE B 3JIEMEHTaX C ONHOCTOPOHHEH HAKIAAKOH KOJMYECTBO
60JITOB IO CPABHEHHIO C PACYETOM Clie[lyeT yBenuuuBaTh Ha 10 %.

[Ipu KpemneHMsX BBICTYNAIOMMX IIONOK YTOJIKOB WM IUBCJUIEPOB C [OMOIIBIO
KOPOTHIIEH KONUIeCTBO 60ATOB, NPHKPEILIAIOMUX KOPOTHI K TO# HOJIKe, 10 CPAaBHEHMIO C
pe3yJIbTaToOM pacdera clieAyeT yBeauuusaTh Ha 50 %.

14.2.15 dynnaMeHTHBIE (aHKEepHBIE) OONTH CJIEAYET MPOBEPSTH COMIACHO TpeOoBaHUAM
CHulT 2.09.03.
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14.3 ®puxumonHbie coenuuenus (Ha GoJrax
¢ KOHTPOJIHPYEMbIM HATSDKEHHEM)

14.3.1 ®pUKUMOHHBIE COeJMHEHMS, B KOTODHIX YCHIHS HEPERAlOTCA Hepe3 TPEHHE,
BO3HMKAIOMIEE IO CONPHUKACAIOIIMMCS TOBEPXHOCTIM COECAMHAEMBIX DIIEMEHTOB BCIEACTBHE
HATHKEHUS BBICOKONPOYHRIX 60NTOB, ClielyeT MPHMEHATD:

B KOHCTPYKUHAX H3 CTamH C [OpeAeloM TeKywectd cBbume 375 H/mM® o
HENOCPEACTBEHHO BOCTIPUHUMAIONIMX ITOABV)KHbIE, BHOPALIMOHHBIE U IpyrUe JUHAMUYECKHE
Harpysku;

B MHOTOOONTOBBLIX COENMHEHHMSX, K KOTOPHIM MNPEABABISIOTCH MOBHILIEHHbIE
TpeGOBaHHS B OTHOLICHUY OrpaHUYEHHUs AePOPMATHBHOCTH.

14.3.2 Bo QpUKUMOHHEIX COCAMHEHUAX ClleAyeT MPHUMEHATH OONTHI, FAKKH W IUAHOBI
cornacHo TpeboBanusaM 5.6.

Bonthl cnenyer pasmemaTs coriaacHo TpeboBaHusaM Tabauus 40.

14.3.3 PacdeTHOe yCHIIHE, KOTOPOE MOXKET OBITH BOCIPHHATO KaKAOH IUIOCKOCTHIO
TPEHHS JJIEMEHTOR, CTAHYTHIX OJHMM BBICOKONPOYHBIM O0NTOM, CileiyeT ONpeneNarTh Mo
dbopmyne

Owh = Ron Apu b 1 Y1 (191)

rae Ry, — pacueTHOE COMPOTHBIEHHE PACTHKEHUIO BEICOKOIPOYHOro 6osrta, onpeaelsemMoe
corfgacHo TpeGoBaHusM 6.7;
Apn — TUIOIIANG ceueHusa Oonra mo pe3nde, mMpuHMMaeMas coriacHo Tabnuue 1.9
npunoxenus I';

M~ K09 OULMCHT TPeHUs, IPHHUMaeMBIH No Tabaune 42;

Yr ~ K0dpdHUUMEHT, IPUHAMAEMEIH 110 TabmHLe 42.

14.3.4 Tlpu pmeficTBHM Ha QPUKUHOHHOE COEIHHEHME CHIBI N, BBI3BIBAIOINECH CABUT
COEJHMHAEMBIX HJIEMEHTOB M NPOXOASILEH YePe3 LIEHTP TKECTH COCAUHEHUS, pacnpe/ielieHne
3TOM CHJIBL MEXAY OONTaMH clellyeT IPHHHMATh PaBHOMEPHBIM. B 3TOM ciIyyae KoaMuecTBO
601TOB B COEMHEHHH ClIEyeT ONpeReNsTh o Gopmyne

n=N/(Qph K Yo Ye)s (192)

rne Qpn — PacYETHOE YCUIIME, onpesensemoe no gopmyne (191);
K — KOJTMYECTBO ILIOCKOCTEH TPEHUS COEAUHACMBIX SIEMEHTOB;
Ye — ko3bdHuKeHT ycnopuit paboTsl, NpUHUMaeMEIi 1o Tabnume 1;
Yb — KO3 uIEeHT yeaosuit paboTh PPUKIIHOHHOIO COETUHEHHUS, 3aBUCIINHH OT
KOTH9ECTBA # 0O0TOB, HEOGXOAMMBIX /IS BOCIIDHATHS PACICTHOIO YCHUIIHS, H
[IPUHAMAECMBIH PaBHBIM:

0,8 mpun<S5;
0,9 mpus5<n<10;
1,0 npur=10.

14.3.5 Tlpu pefictBuu Ha QPUKUMOHHOE COeAMHEHHE MOMEHTa WM CHABl H MOMEHTa,
BBI3EIBAIOIIMX CIBUT COCHMHAEMBIX 3JIEMEHTOB, PacIpeficficHHe YCHIMHA Mexay Oontamu
clefyeT MPUHUMATh COTIAacHO YKkasaHuaM 14.2.11 n 14.2.12.
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Tabnuna 42
Kosdduunent 3 npu koHTpose HatTakeHus
$0.1T0B 110 MOMEHTY 3aKPY4HBAHHA 1PU PA3HOCTH HOMHHAILHBLIX
Cnoco6 06paGoTku (ouHcTKH) Kos¢dpuunent AKAMETPOB OTBEPCTHH U 6ONTOB
COCANHACMbIX ﬂOBchHOC’l’eVl TPEHUd L 5, MM, NpH Harpyske
AHHAMMYECKOH 0=3—6; auHamKueckoii 8= 1:
- cratudeckoin d=5-6 crarnueckon =1 —4
I pobemeTHbli nin 0,58 1,35 1,12
npobecTpyHHBIH ABYX
nopepxHocreii 6e3
KOHCEpBauyn
2 TazonsiamenHbtii ABYX 0.42 1,35 1.12
nosepxHoctel 6e3
KOHCEepBaUuH
3 CranbHbiMH LIETKAMH 0,35 1,35 1,17
IBYX foBepxHocTed 6e3
KOHCEpBalluu
4 Bes o6paboTku 0,25 1,70 1,30
[ipumeyanne — Ilpu KOHTpose HaTsKCHMA OOJTOB MO Yriy 1OBOpPOTa Faiku  3HA4YCHUA Y,

cneayer yMHOXaTh Ha 0,9.

14.3.6 Tlpu neiicTBuM Ha HPHKLUMOHHOE COENUHEHUE IIOMHMO CHIIBL N, BRIZLIBAIOIIECH
C/IBMT' COEMHSAEMBIX JIEMEHTOB, CWIBI F, BBI3bIBaIONIEH pacTsXeHHEe B OonTax, 3Ha4YCHHE
Koo dULUeHTa Y,, ONpeAenseMoe cornacHo TpeboaHusM 14.3.4, cieayeT YMHOXKATh Ha
ko3 uuuent (1 - N, / Pp), rae N;— pacTarusarolliee YCHINeE, npuxoAsuieecs Ha oquH 601T,
Pp, —- ycunue HatspkeHUa 00/1Ta, IpUHHUMaeMoe paBHbLIM P, = Ryp Apy -

14.3.7 [Iuamerp 6Gonra BO QPUKIMOHHOM COEIMHEHMM CledyeT NPHHHMATL NPH
yciaoBuH Yt <4dp, rae )t — cyMMapHas TOJIIHHA COEAHHAECMBIX 371EMEHTOB, CMHHACMbIX B
OJHOM HAINpPaBleHUH, dp — AHaMeTp 6omTa.

Bo QpUKLHMOHHBIX COEAMHEHUAX ¢ OONBIIUM KOJIHYECTBOM OOJITOR HX AHAMETp CIIEAYET
Ha3Ha4aTh BO3MOXKHO OONBIINM.

14.3.8 B npoekre AOMKHL OBITH YKa3aHBHI MapK¥ CTaau ¥ MEXaHuyeckde CBOMCTBA
6oiToB, TaeKk W maid W CTaHAAPTHl, N0 KOTOPHIM OHHU [JOJ/DKHBI ITOCTaBJIATLCH, CIOCOO
00paloTKH coeAMHSEMBIX NOBEPXHOCTEH, OCeBOe YyCWIHe Pj,, TPHHMMAaeMOe COIJTacHO
14.3.6.

14.3.9 [Ipu mnpoekTHpOBaHMH (PPUKLUOHHEIX COeNUHEHMH cieayeT olecrieyuBaTh
BO3MOXHOCTh CBOOOJHOTO IOCTYIA JUIsi YCTaHOBKM OONTOB, IUIOTHOTO CTATUBAHMSA TNakeTta
GosrTaMy ¥ 3aKpyYUBAHUS raek ¢ NIpMMEHEHHEM JHHAMOMETPHUECKHUX Kito4ell, raikoBepTOB
U ap.

14.3.10 [ns BeicokonpounsX OomroB mo ['OCT P 52644 ¢ yBemmueHHBIMM —pa3Mepamu
FOJIOBOK M A€k U IIPH pa3sHOCTH HOMHUHATHHBIX TAAQMETPOB OTBEPCTHA U OonTa He Oonee 3 MM, a B
KOHCTPYKLMAX M3 CTAH C BPEMEHHBIM CONPOTHUBJICHHEM He Hipke 440 HM® — He Gonee 4 MM
JIoNyCKaeTcs YCTaHOBKa O/HOM 111aii0bl moJ raiky.

14.3.11 PacyeT Ha MPOYHOCTH COCAMHAEMBIX 3JIEMEHTOB, OCIAa0JIEHHBIX OTBEPCTHAMH
BO (PUKIIIOHHOM COCAMHEHWH, CIEAYET BHITIONHATL € YYSTOM TOTO, YTO TIONOBMHA YCUINS,
OPUXOASAILIEToCs Ha Kaxablit OonT, nepenana cunamMu TpeHus. [lpu 3TOM TMpOBEPKY
ocnabyieHHBIX CEYEHU# CileyeT BBIIONHATE: IpPH TOABHXKHBIX, BUOPALMOHHBIX U
JApYrux AMHAMHUYeCKHX Harpy3Kax - IO IJIOWIAAM CEYCHHS HETTO A,; TpH CTaTHYECKUX
Harpyskax — II0 IUIoINanu ceyeHus opyrro 4 (npu A, 2 0,854) nubo 1o ycnosHo# 1iomagu
Ags =1,18A, (npu A, <0,854).
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14.4 ITosicHble CoeqMHEHHA B COCTABHLIX 0aJjikax

144.1 CpapHbie U (QPUKUHOHHBIE MNOSCHBIE COCIMHECHUS COCTABHOM IBYTABPOBOMH
OaJIKu ClieyeT pacCUMTHIBATh O popMynaM TabaHubl 43.

Ilpy OTCYTCTBHM TIONEPEYHBIX peEOEp KECTKOCTH MJIAd HepeAadd HeMoJBHKHBIX
COCPEJIOTOYEHHBIX HArpy30K, MPHIOKEHHBIX K BEPXHEMY MNOACY, a TaKKe MPU MPUIOKEHUH
HENOABMXKHOH COCPENOTOYEHHON HAarpy3ku K HIDKHEMY MOSICY HE3aBUCHMO OT HalU4Ms
pebep KECTKOCTH B MeECTax IPUIIOKEHHS Harpy3KH  HOSCHBIE COENUHEHHs ClieldyeT
paccYUTHIBATH KakK UL HOABUKHON Harpy3KH.

CBapHbie WIBBI, BHIMOJIHEHHBIE C IPOBAPOM Ha BCIO TONIUMHY CT€HKH, CENYET CYHTATh
PaBHONPOYHBIMHU CO CTEHKOH.

Tabnuna 43
XapakTtep MoSICHBIE COCAMHEHHS dopmynbl 418 pacyeTa NOACHLIX
HArpy3KH A COEHHEHHH B COCTABHLIX HalKkax
CaapHbie T/ (nfkeRyy) <1 (193)
T/(nB kR Y1 (194)
HenopnswxHas OpuKuMOHHbIE Ts/(QumkY)<1 (195)
N
CaapHblie (ABYCTOPOHHHE WWIBbI) —_— < (196)
NonemxkHas 2B,k.R, 7.

—<1 (197)
2B.k,R, 7.
OpHUKUNOHHbIE 2 2y,2
VT +aV
s———-a——Sl (198)

QunkY.

O6o3navenus, npunamoie 8 mabauye 43:
T = QS /- capuraioulee nosAc yCHINE Ha SAMHMILY ANHHbI, BbI3bIBAEMOE NIONEPEHHOH cusoit O
(3nech S ~ cTaTHuecKHit MOMEHT GpyTTO nodca §anku OTHOCUTE/LHO LEHTPaNbHOM! OCH);
1 — KOJIMHECTBO YTOBBIX UIBOB: MIPH ABYCTOPOHHMX WIBAX n = 2, IPH OAHOCTOPOHHHX n = |.
Qbopy K — BENHHUHBL, ONPERENAEMBIE corNlacHo 14.3.3, 14.3.4,
V = YfnF/ly —-NaBicHAe OT COCPEAOTOYEHHOTO Ipy3a F, Ha €AMHHLY AJHHbIL, ONPENCIIEMOE C YHETOM TpeGoBaHui
8.2.2 1 8.3.3 (a4 HENOABHXKHBIX TPY30B Y = 1);
% ¥ Jh — k0o3QPHUNEHTL! HANEXKHOCTH NO Harpyske, npuHuMaemsie no CIT20.13330;
§ — 1ar noAcHbIx 60ATOB;
0 — k03¢dHunHeHT, npHHUMaEMBblii paBHBLIM: O = 0.4 npM Harpy3ke Mo BEPXHEMY noscy Ganku, K KOTOPOMY

MPUCTPOraHa cTeHKka, u & = 1,0 NpH OTCYTCTBHH NPUCTPOXKKH CTEHKH HAH NPH HArpy3Ke No HIKHEMY
noscy.

1442 B 6ankax ¢ QpPUKUMOHHBIMH MOSCHBIMH COEIUHEHHSAMH C MHOTOIUCTOBBIMH
TOSACHBIMH NaKeTaMM MIPHKPEILICHME KaXXA0ro U3 JTHCTOB 32 MECTOM CBOETO TEOPETHYECKOTO
o0psiBa ClieyeT pacCYMTHIBATh HAa MOJOBHHY YCHJIUA, KOTOPOE MOXET OBIT BOCHPUHATO
ceyeHHeM JuCTa. IIpHKpemIeHue KaxJ0ro JIMCTa HAa YYacTKE MEXAY ACHCTBUTEIbHBIM
MECTOM €ro oOpbiBa W MeCTOM OOphIBa HpPEABIAYIIETO JIMCTAa CedyeT pacCHHUTHIBATh Ha
NOJHOE YCHIIHE, KOTOPOE MOXKET OBITh BOCTIDUHATO CEYEHUEM JIUCTA.
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15 lononuuTe/IbHBbIE TPEGOBAHHS N0 NPOEKTHPOBAHHIO HEKOTOPBIX
BH/0OB 3JaHHH, COOPYKeHHH W KOHCTPYyKUHH

15.1 PaccTosiHHSI MeXKAY TEMIEPATYPHbIMH IIBAMHU

PaccTosHusa | Mexay TemrieparypHbIMH WIBaMH CTATbHBIX KapKacOB OIHOITAXHBIX
3[aHUH ¥ COOPY)KEHUH HE JOKHBI NPEeBbILIATh HAKOONBIIUX 3HAYEHUH [,, TPUHMMAEMBIX MO
Tadanue 44.

Ilpu npesbimenuu 6onee yeM Ha 5 % yKasaHHBIX B TabnuLe 44 paccTOosHMH, a Takxke
Np¥ yBENHYEHHM JXECTKOCTH KapKaca CTCHaMH HJIH JPYTMMH KOHCTPYKIHAMH B pacyere
ClielyeT yYUThIBaTh KJIMMATHYECKHE TeMIlepaTypHble BO3/IeHCTBUS, HeyNpyTHe JedhopManuu
KOHCTPYKUHMH M TIOJATIIMBOCTD Y3JI0B.

Tadbnuna 44

HauGoabluee paccrosanue [, M.
XapakrepHcruka NpH PacueTHOMN TeMMepaType
8031vXa, °C, (cM. 4.2.3)
371aHUA U HallpaBiIeHus t>-45 1< 45
COOPYIKEHHA

OranauBaemoe MEXKY BA0Ab 670Ka (110 UIHHE 230 160

3naHue TEMIEPATyPHbIMH | 31aHHs)

LIBAMH 110 WKpHHE 6I0Ka 150 110
OT TeMNepaTypHOTO LIBA WIH TOPLA 3AaHUA [0 90 60
ocy Onmxkalilueli BepTHKaIbHON CBA3U

Heorannupaemoe MEX1y BAOJIL GJ10Ka (N0 LMHe 200 140

30aHHE W TrOpAYMil | TeMNepaTypHbIMH | 318HHSA) ‘

Lex IBAMH no wupuHe Gioka 120 90
OT TEMMEPATYPHOrO LIBA MM TOpua 3JaHHA 10 75 50
ocy Onkaliilleli BEpTHKATbHOM CBA3Y

OrTkpbiTas MEXy TeMIepaTyPHbIMH LIBaMH 130 100

JcTakana BA0Jb OJI0Ka
OT TeMNepaTypHOro LBAa WIW TOpuUa 3laHHA A0 - 50 40
ocu Gnnxkaiilieii BepTHKaIbHON CBA3M

[Tpumeuanne—TllpH HATHYKN MEKAY TEMNEPATYPHBIMH LIBAMH 3aHHA WK COOPYKCHHS ABYX BEPTHKAIbHBIX
CBA3eH PACCTOSHME MEXKAY MOCICAHMMH B OCSX HE A0MKHO NPEBbIIATH: ANA 3%anuA 40 — SO M n 173 OTKPLITLIX dcTakal
25 - 30 ™, npH 3TOM ANA 3IaHUI H COOPYKCHHEH, BO3BOAMMbIX MPH PacdeTHuIX TeMmeparypax ! < ~45 °C. nomkHb!
NPHUHRMATLCS MEHBILIKE U3 YKA3AHHBIX PACCTOSHHIA.

15.2 ®epMbl M CTPYKTYPHbIE IUIMTHI NMOKPbITHI

15.2.1 Ocu ctepxkHeii ¢pepM U CTPYKTYp IROJDKHBI ObITh, KaK MPABH/IO, [EHTPUPOBAHBI
BO Bcex y3nax. LieHTpupoBaHHe cTep)kHEH CiieayeT MpOU3BOAWUTH B CBapHbIX (pepMax no
UEHTPaM TOKECTH CedueHHU (C OKpYIIeHHEM K0 5 MM), a B GONTOBBIX — [0 PUCKAM YTOJIKOB,
OMrxKaHIUM K 00 YIIKY.

CMelneHne oceii nosicoB epM Mp¥ U3MEHEHHH CeYEeHHH NONYCKAaeTcsl HE YUYHUTBIBATh,
€CU OHO He MpeBbIHaeT 1,5 % BBICOTHI M10SCa MCHBLIETO CEICHUA.

IIpu HaNMYUM ISKCHEHTPUCHUTETOB B y3Max DJJeMEHTH (epM H CTPYKTYp clieayet
paccYUTHIBATh C YYETOM COOTBETCTBYHOUIMX M3THOaIOINX MOMEHTOB.
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I[Ipy NpUIOXKEHHN HArpy3oK BHE Y3/I0B ()epM IOSCa JOJKHBI ObITH PAaCCYMTAHBI Ha
COBMECTHOE JE€HCTBHE NMMPOJONBHBIX YCWINH U U3rHOAIOMX MOMEHTOB.

1522 Ilpu pacuere IIOCKHX ¢epM COENMHEHUs I3NEMEHTOB B y3nax dgepm
JAOTyCKaeTCs MPUHUMATH [IAPHUPHBIME:

HPH CEYCHUSX 3JEMEHTOB U3 YTOJIKOB WX TABPOB;

11py ABYTaBPOBBIX, H-06pa3HbIX ¥ TPyOUYaTEIX CeUYCHUAX IEMEHTOB, KOTAA OTHOLICHHE
BEICOTHI CEYeHHs h K [UIMHE 3MeMeHTa [ MeXay ysiaMu He npeseiaetr: 1/15 — mns
KOHCTPYKIMH, 3KCIUIYaTHPYEMBIX B palOHaX C PacdeTHHIMH TeMIlepaTypaMH HHXKE MHUHYC
45 °C; 1/10 ~ 11 KOHCTPYKIHH, 3KCILTYaTUPYEMBIX B OCTAIBHBIX PaHOHAX.

Ilpu npeBRINIEHNMM YKA3aHHBIX OTHOMICHWI A/l ClleAYET YYUTHIBATH HOMONHUTE/IBHBIE
u3rHbarone MOMEHTH B 3JIeMEHTax OT XKECTKOCTH Y3JIOB.

15.2.3 PaccTosgHHE MEXIY KPAsAMU JIEMEHTOB PEIIETKH M I10SICa B Y3J1aX CBAPHBIX (hepM
¢ (hacoHKaMu clieqyeT NPUHUMATH He MeHee a = (61 — 20) MM, Ho He Gonee 80 MM (3mech  —
TOJIUIMHA GACOHKH, MM).

Mesxay TopuaMH CTHIKYEMBIX 3JIEMEHTOB NOSCOB (hepM, IEPEKpPhIBAEMBIX HAKIAIKAMH,
clleyeT OCTaBIATH 3a30p He MeHee 50 MM.

®nanrosble cBapHbIE IIBBI, MPUKPEIUIAIONINE JIEMEHTH pellieTkr (epM K (pacoHKam,
cieyeT BBIBOAHMTE Ha TOPEl] 3IeMeHTa Ha ANMHy He MeHee 20 MM.

1524 B ysmax depM ¢ moscaMud U3 TaBpOB, ABYTABPOB M OAWHOYHBIX YrOJKOB
KpenfaeHus: (hacOHOK K IIOJIKaM MOSICOB BCTHIK CIEAYET OCYHIECTBIATH ¢ NPOBAPOM Ha BCHO
TONIMHY (DacoHKH. B KOHCTPYKLMAX rpynmel 1, a Takke 3KCIUTyaTUPYeMBIX B paitOHax Mpu
pacueTHBIX TeMIlepaTypax Hipke MHUHYC 45 °C  mpuMEBIKaHWe y3nOBHIX (AaCOHOK K Toscam
cleqyeT BRINOIHATE cornacHo npustoxeruro K (tabnauna K.1, nosuuus 7).

15.2.5 Tlpu pacuere y37I0B QEpM CO CTEPKHAMH TpyOUYaTOro U ABYTaBPOBOTO CEUYEHUS
U NpHKpeIUIeHHEM 3JEMEHTOB PEIIETKH HENOCpeACTBEHHO K moscy (6e3 dacoHok) caenmyet
TIPOBEPATH HECYIIYIO CIOCOGHOCTS!

CTEHKH IOsicCa NpX MECTHOM  M3ruOe (NPOJaBIMBAHHM) B MECTaX HPHMbIKAHHS
3NIEMEHTOB PEIIETKH (UL KPYIJIBIX U TIPAMOYTOJIbHBIX TPYO);

60KOBOM CTEHKH II0sica B MeECTe NPHMBIKAHHA CKATOTO 3NEMEHTA pelleTKH (s
MPAMOYTOJBHBIX TPYD);

[OJIOK Tosca Ha OTTHO0 (1Uis ABYTaBPOBOTO CEYEHUS);

CTeHKU Hosica (11 ABYTaBPOBOTO CEHCHHUA);

JIEMEHTOB PELIETKH B CEUEHUH, IPHMBIKAIOUIEM K NOsCy;

CBapHbIX IIBOB, NPHKPEILIAIOMUX JIEMEHTH! PEIIETKH K TOACY.

YkazanHble IPOBEPKH NPHBEACHDI B NPHIOKEHHH J1.

Kpome Toro, cneayer cobnrogats TpeOOBaHHS 110 Z-CBOWCTBaM K MaTepHasiaM MOsiCOB
¢depm (cM. 13.5).

15.2.6  Ilpum nponmetax ¢epM NOKpHITHHA cBEIIe 36 M cliefyeT NpelycMaTpUBaTh
CTPOMTENIbHBIA NOAbEM, paBHbIA NMporuby OT MOCTOAHHOH M JUTHTENLHOH HOPMATUBHBIX
Harpy3ok. IIpM NNOCKMX KpOBJAX CTPOMTENBHBIH NOABeM CledyeT NpeAycMaTpuBaTh
HE3aBHCHMO OT BEJIMYMHB NpOJNeTa, NPHHHUMas €ro paBHBIM Nporuby oT cyMmapHo#
HOpMAaTHBHOH Harpy3ku nmoc 1/200 nponera.

15.3 KoJonsbl

15.3.1 OTl'IpaBO‘{HHe 3NEMCHTHI CKBO3HBLIX KOJIOHH C pEIIETKaMHA B JIBYX MJIOCKOCTAX
CACAYCT YKpEIUISITh zma(bparMaMH, pacnojiaraeMbeIMHA Y KOHUIOB OTIIPaBOYHOTO 3/1I€MEHTA.
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B CKBO3HBIX KOJIOHHAX C COCQMHHTENBHON PELIETKON B ONHON ILIOCKOCTH Auadparmsl
ClieyeT PacnosaraTh He pexe 4eM yepes 4 M.

15.3.2 B xonoHHax M cTOHKax ¢ OZHOCTOPOHHHMHE MOACHBIME WIBaMH cornacHo 14.1.9
B y3/lax KpEIUIEHUs CBs3eH, 6aOK, pacliopoX M APYTHX 3/IEMEHTOB B 30HE Ilepenaddl yCHIHs
clie/lyeT IPUMEHATD ABYCTOPOHHHE MOSCHBIE MIBHI, BRIXOAAIIME 32 KOHTYPbI IPHKPEIIIEeMOT0
aneMenTa (y31a) Ha Anuay 30 kf ¢ Kax/I0H CTOPOHBI.

15.3.3 VYrnoeele mBel, Npukpemisiomue (HacOHKU COENHUTEIBHOM pelleTKH K
KOJIOHHAM BHAaXneCcTKy, ClefyeT HasHadaTh II0 pacdeTy M paclojaratb ¢ JBYX CTOPOH
($acoHKH BJONb KOJOHHB B BUJE OTJENBHBIX YYACTKOB B INAXMATHOM MOPSAIKE; IPH ITOM
paccTosHHE MEXAY KOHHAMH Tak¥X IIBOB HE [OJDKHO IIPEBBIIIATH TOJILIMHY (AaCOHKH
B 15 pas.

B KOHCTpyKIHAX, BO3BOANMEIX B PalfOHaX C PACYETHBIMH TEMIIEPATYPaMU HHXKE MHHYC
45 °C, a TaxKe IpH NpHAMEHEHUH PY4HOH OYroBOH CBapKH YIJIOBble CBAapHBIE LIBBI JOJIKHBI
OBITh HENPEPHIBHBIMY 110 BCel ATHHE GaCcOHKH.

15.3.4 MonTaxHble CTHIKH KOJIOHH CIEAYET BHIIONHATE C (ppe3epOBaHHBIMH TOPLUAMH,
CBapeHHBIMH BCTHIK, HA HAKIIAJKAX CO CBAPHBIMH IIBAMHU WK OONTOBBIMH COEAMHEHUAMH, B
TOM 4Hcie QpUKIMOHHEIME. [IpH npuBapke HaknajoOk CBapHbIE IIBBI HE CIEAYeT JAOBOIUTH
J10 CTBIKA Ha 25 MM ¢ Ka)o# cTOpoHbl. JlonyckaeTcs NpUMeHeHHe (DIaHIEeBBIX COeAMHEHUH
C nepenavdei CKMMAIONMX YCHIMI Yepe3 [UIOTHOE KaCaHMeE, a PaCTArUBalOLMX — OONTaMH.

153.5 B CcKBO3HBIX KONOHHAX, BETBM KOTOPHIX COCAMHEHBI MJIAHKAMH, CICAyeT
PHHUMATD:

LIMPUHY bs TPOMEXKYTOYHBIX MIaHOK — paBHOH ot 0,56 no 0,756 (3aeck b — rabaputHas
IIMPHHA KOJOHHHI B IUIOCKOCTH ILTaHOK);

HMIKPUHY KOHIIEBHIX IUTAaHOK — paBHOM OT 1,365 no 1,7b;.

15.4 Cazu

1541 B xaxaoM TteMmepaTypHOM OJOKe 3JaHHsA CleJyeT MNpeaycMaTpuBaTh
CaMOCTOSATENBHYIO CHCTEMY CBA3CH.

15.4.2 Huxwnne nosca 6anok u (epM KpaHOBEIX NyTeH MPONETOM CBHINIE 12 M clieayeT
YKPEIUISITh TOPH3OHTATBHBIME CBA3AMH.

15.4.3 Bepmuxanvhvie 633U MeNCOYy OCHOBHLIMU KOAOHHAMYU HWXKE YPOBHS Oanok
KPaHOBBIX MyTeH CleflyeT pacloiaraTb N0 BO3MOXXHOCTH B CEPEAHHE HIIH OKOJIO CEPEAUHBI
TeMrieparypHoro OJ0ka; BEpXHHE BEPTHUKAIBHBIE CBSA3H Ienecoo0pa3Ho pacnojaraTh Mo
TOpUAM 3JlaHMsi M B [Iarax KOJOHH, NPHMBIKAIONIMX K TEMIIEpaTypHbIM HIBaM, a TaloKe B TeX
liarax, ric pacfosIoKeHbl CBsI3H HHXKHETO spyca.

Ipn HemocTaTOYHOM KECTKOCTH BETBEH KOJOHH B MPONONBHOM HANpPaBICHUH 31aHMS
ZOMyCKaeTCs YCTaHOBKA JOMOIHHTENBHBIX PACIIOPOK, 3aKPEIUICHHBIX B y3J1aX CBA3eH.

IMpu ABYXBeTBEBBIX KONMOHHAX BEPTUKANBHLIE CBA3M CIENYET Pacnoarath B INIOCKOCTH
KaX a0k H3 BeTBeil KOJOHHHL. BeTBH [BYXBETBEBBIX CBA3€H, KaK PABUIIO, CIEYET COCAUHATH
MeXIy cobol COeIMHUTENHHBIMH peIeTKaMH.

15.44 Cucmema cesaseti nokpbimui 3aBUCHT OT TuNa Kapkaca (CTanbHOH WM
CMEIUAHHEI), TUNA TIOKPHITUA (NPOrOHHOE UNY GECIPOrOHHOE), FPY30NOXEEMHOCTH KPAaHOB
M pexXuma MX paboThl, HAIHYMs NOABECHOTO TOXBEMHO-TPAHCHOPTHOrO O0OPYHOBaHHA H
NOACTPONWIBHEIX epM.

15.4.5 B ypoene nuxchux noAcoé CTPONMIBHBIX (epM ciiefyeT npeaycMaTpuUBaTh
MOHepevyHble TOPU3OHTAIBHEIE CBSA3H B KAaXIOM IpOJeTe 3aHUA Y TOPLOB, a TAaKKe y
TeMepaTypHBIX 1IBOB 3fanus. IIpu AnuHe TemmepatypHOro Onoka Gonee 144 M u npu
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KpaHaX Oonpmoi rpy3onofbeMHOCTH (> 50 T) cieqyeT INpeaycMaTpUBaTh TaKke H
MIPOMEXXYTOYHBIE IIOTIEPEYHbIE TOPH3OHTAIBHBIE CBSI3H MIPUMEPHO Uepe3 Kaxapie 60 M.

B 3maHMAX CO CTanbHEIM KapKacoM, OOOpYJOBAaHHEIX MOCTOBBIMU KpaHaMu
rpy3onogseMHocThi0 10T u Gonee, H B 3AaHHAX C MOACTPONUILHBIMH (hepMaMu CJIEAYET
npeaycMaTpuBaTh IIPOJNOJBHBEIE CBA3U, pacHoiaraeMele 0 KpaiHHM [aHeNssM HIKHHX
MOSICOB CTPOMUIBHBIX (epM M 0OpasyrolIde COBMECTHO C MONEPEYHBIMH CBA3AMH JKECTKHIMA
KOHTYP B IUTOCKOCTH HIKHHX MOSCOB depM.

B onHomponeTHBIX 3XaHMAX TAKOTO THINA MPOJOJIBHBIE CBA3M MO HIDKHHUM [MOscaM
CIeayeT Ha3HaYaTh BIONH 000MX pAKOB KOJIOHH.

B MHOronmponeTHhIX 3JaHUSX MPH KpaHax rpy3omoAbeMHOCTHIO < 50 T, C peXKUMOM
paboter 1K — 6K (8 cootrercTBuu ¢ CIT 20.13330) npomosbHele CBsI3H, KaK IPABHIIO, CieAyeT
pacnoiaraTe BJONb KpaffHHX KOJOHH M Uepe3 ONMH psfd BAONb CpeJHUX KOJOHH.
B MHOronponeTHBIX 3JaHUAX C KpaHAMU IPY30MOALEMHOCTBIO > 50 T, ¢ peXHMOM paboTH
7K — 8K, a Takxke B 3[4aHMAX ¢ NepenajaMM BBICOTHI clefyeT Ha3HayaTh Oosiee 4acToe
pacnoyIoXeHue MPONONBHBIX CBs3eil 10 HIKHMM nosicam ¢epM. [IpononbHsie cBA3M MO
CpefHMM psgaM KOJOHH I@pH OAMHAKOBOH BEICOTE CMEXHBIX [IPOJETOB CIEeAyeT
NPOEKTUPOBATh TAKAMH XK€, KaK ¥ BIOJIb KPaHHUX PIROB KOJIOHH.

B ciaydae ecim rmOKOCTh B TOPU3OHTAJBHOH IUIOCKOCTH MaHeNel HHKHUX IOSICOB
tdepm (cMm. 10.4), HaxogauHXcs MexAy ABYMA MOHEPEeYHBIMH CBI3€BBIMH (epMamu,
HEe0CTaTOvHa, TO OHA AOJDKHA ORITH O0OecreueHa MOCTAHOBKOH pacTskeK, 3aKpeILIEeHHBIX 3a
V3Bl CBA3EBHIX (epM. ’

15.4.6 Ilo eepxnum noscam CTPONWIBHBIX epM TONEPEUHbIe TOPU30OHTAIBHBIE CBI3H
IIPpH IOKPHITHH C IPOTOHaMH CJeAYeT Ha3HAYaTh B JIIOOOM OJHO3TaXHOM MPOMEBIIIEHHOM
3ganuy. Ilonepeunsle cBA3eBbie (pepMBl MO BEPXHUM M HIDKHHM MOACaM PEKOMEHAYETCS
COBMEINATH B IUTAHE.

Bepxuue mnosica CTPONMWIBHBIX (pepM, HE MNPUMBIKAIOIIHE HETMOCPEACTBEHHO K
nonepeyHbIM CBS35M, CleAyeT pacKpeliTh B IUIOCKOCTH PACMOJIONEHHs JTUX CBA3ell
pacropKaMy.

1547 T1lp¥y Hanu4yuM ECTKOrO AMCKa KpOBIM B YPOBHE BEpXHMX IIOSCOB B
MOKpHITHAX 6€3 MpOroHOB (B KOTOPHIX KpYHHOpasMEpHBIE HKENe300€TOHHBIE TIUINTHI
TIPUBAPEHBl K BEPXHUM II0SCaM WIM NPOQWIMPOBAHHBINA JIUCT MOKPHITUA NPHKPEIUICH B
Kax oM rogpe) nonepeyHoic CBI3M M0 BEPXHUM IOsicaM depM clenyeT YCTpauBaTh TONHKO B
TOpLAX 3JaHHA H Y TeMIepaTypHEIX HMIBOB. B oCTajibHBIX marax HeoOXOAWMBI PacHOpKH Y
KOHbKa M Y OTOp CTPOIMTHIBHEIX (epM.

IIpy HanM9YUH SKECTKOrO JMCKAa KPOBIM B YPOBHE BEPXHHUX IIOSCOB CIIEXyeT
MpeXyCMaTpUBAaTh HHBEHTAPHBIE CHEMHBIE CBA3H IS BEIBEPKM KOHCTPYKIMi U obecreyeHus
UX YCTOHYHMBOCTH B IPOLECCE MOHTaXa.

B mokpeiTHAX 6€3 MPOrOHOB OPH3CHTAJBHBIE CBA3M MO HIDKHUM H BEPXHHM NOSACaM
CJIEAYeT CTaBHUTh HE3aBUCHUMO OT THNA NMOKPHITHA TONBKO B 3JaHUAX C KpaHamu OonbIIoi
Tpy30m0beMHOCTH > 50 T, ¢ pexxuMoM paboTsl 7K B nexax METALIYPruuecKux MPOM3BOICTB
u 8K (B cootBetcTBuy ¢ CII 20.13330).

[pu HanW9UK HOACTPONMIIBHEIX GEpM B OAHOMPONETHEIX IOKPHITUIX Oe3 MPOTOHOB |
MHOTONPONETHBIX NOKPBITHAX, PACHION0KEHHBIX B OXHOM YPOBHE, HEOOXOIHMO YCTPOHCTBO
HPOOJIBbHEIX TOPH3OHTANBHBIX CBA3€H B INIOCKOCTH BEPXHMX IIOSICOB ¢epM B OAHOH M3
KpaifHuX naHesel gepm.

15.4.8 T1pu pacrionoxeHUd MOKPHITUR B Pa3HbIX YPOBHAX HEOOXOAUMO IPeAYCMOTPETh
10 O/IHOH MPOJI0JILHOU CHCTEME CBS3€H B KaXXIOM YPOBHE.
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B nmnpenenax ¢oHaps, rae INporoHel NO BepXHeMYy HOSACY (HepM OTCYTCTBYIOT,
HeoOX0MUMO NpeAyCMaTpHBaTh paciopkd. Hanndue Takux paclopok IO KOHBKOBBIM y3JiaM
¢epM sBiiseTcs 00s3aTENbHBIM.

1549 Cea3u no ¢oHapsM crexyeT pacnojiararb B IUIOCKOCTH BEPXHHX IIOSCOB
(pureneii) y TopuoB (oHaps u ¢ 06€HX CTOPOH TEMIIEPATyPHEIX HIBOB.

154.10 B mMecTax pacHOJIOXCHHS TONEPEYHHIX CBs3eil MOKPBITHA  ClIEyeT
npeyCMaTpPUBATh YCTAHOBKY 8ePMUKQIbHBIX C8A3€EH MeACOy hepmamu.

B nokpeiTHAX 31aHMi H COOPYXEHHH, IKCIUTYaTHPYEMBIX B paOHaXx ¢ pacueTHHIMH
TEMIIEparypaMu Hike MuHyc 45 °C, KaKk I[paBWIO, CIEAYeT NpelycCMAaTpUBaTh
(NOTMONHUTENBHO K OOBIYHO MPHMEHAEMBIM) BEPTHKAIBHBIE CBS3H IIOCEPEAMHE KaXKAOrO
nposeTa BAOIb BCETO 34aHHUA.

BeprukaibHBE CBA3HM, KaK IpaBHIO, CAEAYET paclonarars B IUIOCKOCTAX ONOPHBIX
CTOEK CTPONMMJIBHHIX ()epM, B ILIOCKOCTAX KOHBKOBBIX CTOEK A depM nponetom 1o 30 M, a
TaKXKe B IUIOCKOCTAX CTOEK, HaXOJIIIMXCS IO Y3JIOM KpeIUIeHHs HapyXHBIX HOTr (poHaps Ans
depm nponeroM G6omee 30 M.

CedeHus 37EMEHTOB BEPTHKANBHBIX CBS3€H, KaK IpaBWiIO, CIEAyeT Ha3HaYaTh IO
npenenbHOM rHOkocTH (cM. 10.4).

15.4.11 Topu3oHTaNBHEIE CBA3M IO BEPXHHM H HIDKHHM IIOSCaM pa3pesHBIX (epM
IPOJIETHHIX CTPOEHHM TPAHCIOPTEPHBIX Talepell KOHCTPYHPYIOT pa3AelbHO Ul KaXKIOro
nposeTa.

15.4.12 Ilpu nmpuaMEHEHHH KPECTOBOH PEIIETKH CBA3CH MOKPHITHH, 38 HCK/IIOYCHHUEM
30aHHA U coopyxeHu# I ypoBHS OTBETCTBEHHOCTH, JOMYCKAEeTCA pacdeT IO YCIOBHOH cxeMe
B IPEANOIOKEHUH, 9TO PaCKOCH BOCIPUHUMAIOT TOJBKO PaCTATHBAIOIME yCHIIUA.

IIpu onpenenernv ycunuit B 31eMeHTax cBsA3eil o6xkaTue noscoB hepM Jomyckaercs He
YYUTHIBATS.

154.13 B BHCAYHX MOKPHTHAX ¢ [UIOCKOCTHBIMH HECYI[HMH CHCTEMaMH
(ABYXMOSICHEIMH, HM3THOHO-XECTKAMH BaHTAMH H T.L) CleAyeT MpeaycMaTpUBaTh
BEPTUKAJIbHBIC H TOPH3OHTAIBHEIE CBA3H MEX/Yy HECYILMMH CHCTEMaMHU.

13.4.14 Kpennenne cBa3eil ciieyeT OCymeCTBIATh Ha 6oiTax K1acca TOYHOCTH B.

B 3maHusx, o0OpyIOBaHHBLIX KpaHaMH OONBLIOH Trpy30NMOABEEMHOCTBIO H PEXHMOB
paboThl 7K u 8K, a Tarke B Ciiy4ae 3HAYMTENbHBIX YCHIIHIA B dJleMEHTax CBsA3ed (BETPOBbIE
(depMBI H T. I1.) KpeIUIEHHE 3JIEMEHTOB CBA3eil CllelyeT OCyLIECTBIATh HA MOHTAXHOI cBapke,
a B OTAENbHBIX Cy4yasX U Ha 6oaTax Kinacca TOYHOCTH A.

15.5 Baaknu

15.5.1 Tlakersl JHCTOB M NOSCOB CBApHBIX ABYTaBPOBBIX OaloK, KaK MpaBHIIO,
NpPHUMEHATH HE ClieyeT.

s mosicos 6ok ¢ GPHKLHOHHBEIMEA COCAUHEHHAMY JONYCKAETCH MPUMEHSATH MAaKEThI,
cocTosllue He Ooyee 4eM M3 TpeX JIMCTOB; IPH 3TOM IIOMAAb CEYEeHMS TOSACHBIX YrOJNKOB
clleAyeT NpuHUMaTh paBHO! He MeHee 30 % Bceil TIOMaayu CeYeHUs MoACa.

15.5.2 TloscHble MBHI CBApHBIX 6aJIOK, a TaKk)Ke HIBHL, MIPHCOSAUHSIOIHME K OCHOBHOMY
ceyeHHIo 6anKy BCIIOMOTaTeNbHEIE JJIEMEHTHI (HalpuMep, pebpa KeCTKOCTH), Kak NMpaBHJIO,
cllelyeT BHIIONHATh HENPEPHIBHEIMA. [Jonepeunsie pe6pa KeCTKOCTH AOJDKHBI UMETh BHIPE3b
JUTA TIPOTTYCKA MOSICHBIX [IBOB.

B purensx paMHBIX KOHCTPYKUMHA Yy OMNOPHBIX Y3JI0B CIEAyeT MNpPUMEHSTD
JBYXCTOPOHHHE NOACHBIE INBEI, MPOTHKEHHOCTh KOTOPBIX HOJDKHA ObITh HE MeHee BBICOTHI
CEYEHHS pUTes.
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15.5.3 Tlpn npuUMEHEHMH OAHOCTOPOHHUX INOSCHBIX HIBOB B CBAPHBIX JBYTaBPOBBHIX
Gankax 1-ro xiacca, HECYIUX CTAaTHYeCKyl0 Harpy3Ky, CACAYeT BBHIIOJHATH CJIeIyIOIHe
TpeOoBaHMs:

pacyeTHas Harpy3ka [O/DKHa OBITh TIPHIOXKEHA CHMMETPHYHO OTHOCHTEIBHO
[IOTIEPEYHOro ceyeHus baky;

IOMKHA OBITh oOecrieueHa YCTOMYHBOCTH CHKATOTO IMOsca OalKM B COOTBETCTBHH
c844, a;

pacyeT yCTOMYMBOCTH CTCHOK OalOK JAOMKEH OBITh NpOM3BENEH B COOTBETCTBHH C
TpeboBanuamu 8.5.1 u 8.5.2;

JOJDKHEI GBITH YCTaHOBJICHEI IONIEpeYHEle pefpa JKECTKOCTH B MECTaX NPHIOKEHHS K
nosicy Gajiké COCpEOTOYEHHBIX HArpy30K, BKJIIOYas Harpy3kd OT pPeOpHCTBIX
KeJe300€ TOHHBIX ILIHT.

15.5.4 PeGpa sxecTKOCTH CBapHBIX 6aJIOK AOJDKHBI OBITH YAAIEHHI OT CTBIKOB CTEHKH Ha
paccrosiHue He MeHee 10 TommuH cTeHKH. B MecTax nepecedeHHs: CTHIKOBBIX IIBOB CTEHKH
fakm C TPOJOJBHBIM pPeOpOM KECTKOCTH UIBHI, MPHUKPEILISIONIME IIPOAOTbHOe pedbpo
ECTKOCTH K CTEHKE, HE CJleAyeT INOBOMUTH NO CTHIKOBOrO MiBa CTEHKH B MeCTax HX
nepecedenus Ha (6f — 20) Mm.

15.5.5 B cBapHBIX ABYTaBpOBBIX Oankax KOHCTpYKHui rpymm 2 — 4 cieayer, Kak
NpPAaBWIO, NPUMEHATH OJHOCTOPOHHUE pedpa KECTKOCTH C PACIONIOKCHHEM HMX C OJHOM
CTOPOHBI HaJlKu ¥ IPUBAPKOIA HX K mosicaM Gaikw.

B bankax ¢ 0fHOCTOPOHHHMH ITOSCHBIMH IIBAMU pedpa XKECTKOCTH Ha CTEHKE CIEAYeT
pacmojiaratb €O CTOPOHBI, NPOTHBOIMOJIOXKHOH PacIONOXKEHHIO OJXHOCTOPOHHHX MOSCHBIX
IIBOB.

PacyeT ycTOWYMBOCTH OZHOCTOPOHHETO pebpa ECTKOCTH CIEAyeT HPOW3BOIMTH
corsacHo TpeGosanuam 8.5.9 u 8.5.10.

15.6 bankH KpaHOBBIX myTeil

15.6.1 BepxHue mosAcHbIC MBH B 6alKaX KpaHOBHIX MyTe# 119 KpaHOB IPYIII PEXKAMOB
pabotst 7K (8 mexax Meratypradeckux npoussoactB) u 8K (mo CIT 20.13330) cienyer
BBIOJTHATD C POBapOM Ha BCIO TONHIMHY CTEHKH.

15.6.2 CmoGomHble KPOMKH PacTAHYTHIX MOSICOB OaloOK KpaHOBBIX NMyTed M 6alok
pabouMX I[UIOMAJOK, HENOCPEACTBEHHO BOCIPUHMMAIOMMX HArpy3Ky OT ITOJBIDKHBIX
COCTAaBOB, [OJDKHEI OBITh IPOKATHBIMH, CTPOTaHBIMH  WJIH OOpe3aHHBIMH MAlnMHHOR
KUCJIOPOJHOM WM TUIa3MEHHO-AYTOBOM PE3KOH.

15.6.3 Pa3mepsl pebep >KeCTKOCTH 0anok KpaHOBBIX IyTell JOMKHBL YIOBIETBOPATH
TpebopanusaM 8.5.9, 8.5.10 u 8.5.17, mpu 3TOM mmpHHA BEICTyTAIONICH YacTH JBYCTOPOHHETO
HpOMEXYTOUHOTo pebpa momkHa OsTh He MeHee 90 MM. J[BycTopoHHHE monepedHsie pebpa
JKECTKOCTH, KaK MpaBHJIO, He ClIe/lyeT IPUBAPHBATH K 110sicaM OallKu; IpH 3TOM TOpLB! pebep
KEeCTKOCTH JOJDKHEI OBITH IUIOTHO IPUTHAHEI K BepXHeMy noscy Ganku. B 6ankax noj KpaHsl
rpynn pexuMoB paboth 7K u 8K (mo CII 20.13330) HeoOGxoammo CTPOTraTh TOPIIHL,
HPHMBIKAIOIIHE K BEPXHEMY TIOSCY.

B Hanxax mop kpanst rpyni pexxnmoB paboter 1K — SK (mo CIT 20.13330) nonyckaetcs
NpUMEHATh OJHOCTOPOHHHE MolepeuHble pedpa XECTKOCTH M3 MOJOCOBOH CTalmud WM
OJMHOYHEIX YTOJKOB C IPHUBAPKOM MX K CTEHKE M K BEPXHEMY IOSCY M pacHoioXeHHEM
corimacHo 15.5.5.
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15.7 JIncToBble KOHCTPYKLHH

15.7.1 KoHTyp nomepedHBIX JIEMEHTOB XKECTKOCTH 000JIOUEK CIIeAYET MPOSKTUPOBATE
3aMKHYTBIM.

15.7.2 Ilepenady cocpetOTOYEHHBIX Harpy30K Ha JHCTOBBIE KOHCTPYKIUH CIENYeT, KaK
[IPaBUJIO, IIPEIyCMATPHBATh YepPe3 3JIEMEHTH HECTKOCTH.

15.7.3 B MecTax compsbkeHH# 0007104€eK Pa3IUYHON GOPMEI ClleAyeT IPHMEHATE, KaK
IIPaBHUIIO, TUIABHBIE NIEPEXO/BI B LIENSIX YMEHBIICHHS MECTHBIX HAIIPSHKEHHUIH.

15.7.4 Brinonnenne BceX CTHIKOBBIX IIBOB CIEAYET MpeAyCMaTpHBATh ABYCTOpDOHHEH
CBapkoii 160 OHOCTOPOHHE! CBApKOH € IOABAPKOI KOPHS MM Ha IMOJIKIAIKaX.

B nmnpoekte cnemyeT ykassiBaThb Ha HEOOXOOMMOCTh oOOecHeueHHsS IUIOTHOCTH
COeIMHEHUH KOHCTPYKIHii, B KOTOPHIX 3Ta IUIOTHOCTH TpebyeTcs.

15.7.5 B nNHCTOBMX KOHCTPYKIHAX, KaK TMPaBUIO, cleayeT NPUMEHATh CBapHEIC
coeqMHeHHA BCThiK. CoelWHEHHMS JHCTOB TONNIMHOM S5 MM M MeHee JOMycKaeTcs
[IpeAyCMaTpUBaTh BHAXIECTKY.

15.8 Bucsune noKpbITHSA

15.8.1 Jins KOHCTpYKUMI U3 HUTEH ciefyeT, Kak MpaBUiO, IPUMEHSTh KaHaTbl, PSay
M BEICOKOIPOYHYIO IPOROJIOKY. JlonycKaeTcs IpAMEHEHHE MIPOKaTa.

15.8.2 KpoBis BHCAYEro MOKPHITUS, KaK IpaBHIO, JODKHA OBITH paclosioxeHa
HENOCPE/ICTBEHHO Ha HEeCYNIMX HUTIX M MOBTOPATH oOpasyemyio uMHu ¢opmy. [lonyckaercs
KPOBJIFO MOAHSATD HAJl HUTAMH, ONepeB HA CIEUHANBHYIO HaJCTPOSYHYIO KOHCTPYKLHMIO, I
NIOABECHTh K HHUTAM CHH3Y. B 3TOM ciyyae ¢opMa KPOBIH MOXET OTIHYAThCA OT GOpMEI
[IPOBUCAHUS HATEH.

15.8.3 OuepraHus OMOPHBEIX KOHTYpPOB CJIEAYyET Ha3HAYaTh C y4eTOM  KPHBBIX
JaBJICHHs OT YCWIHH B NPUKPETUIEHHBIX K HUM HUTAX NMPH PacyeTHBIX Harpy3Kax.

15.8.4 [lns coxpadenust cTabWiIbHOCTA (OPMEI, KOTOpas HOJDKHA obecreduBaTh
rEPMETHYHOCTh [IPUHATON KOHCTPYKLHH KPOBIIH, BUCSIHE NMOKPHITHS CIHEAYET PaCCIUTHIBATH
Ha JEHCTBHE BPEMEHHBIX HArpy3oK, B TOM 4HCJE BeTpoBoro otcoca. IIpu aToM cmeayer
IPOBEPATH U3MEHEHHE KPUBHU3HBI MOKPHITUA IO IBYM HANpaBJICHMSM — BAOTh H IOMIEpeK
Hutefl. Heobxomumas CcTaOWIBHOCTH JOCTUTaeTcs ¢ TOMOMBIO KOHCTPYKTHBHBIX
MEPONpHATHIL:  YBEIHYICHHEM HATSOKEHMST HHMTH 32 CYET Beca IOKPBITHA MM
NpeJBapUTENGHOIO  HAMPSKEHWS;  CO3JaHHEM  CHOEeLHalbHOM  crabunu3Mpyomen
KOHCTPYKIIMH; NPUMEHEHHEM H3rHOHO-XKECTKHX HMTCH; IIpeBpallcHHEM CHCTEMBl HHTEH H
KPOBEJIbHBIX TUTHT B €IMHYIO KOHCTPYKIMIO.

15.8.5 CeueHnme HHUTH NODKHO OBITH pPACCUYMTAHO NO HAHOONBIIEMY  YCHIIHIO,
BO3HHKAONIEMY TIPH pacyeTHOH Harpy3ke, C y4eTOM M3MEHEHHs 3aJaHHOi reoMEeTpHH
MOKpHITHA. B ceTdaThix CHCTEMax, KPOME 3TOro, Ce9eHHe HHTH JOJDKHO OBITh IPOBEPEHO HA
YCHIIUE OT JEHCTBHSA BpeMEHHON Harpy3KH, pacrnosioxkeHHOH TOJbKO B0 JaHHON HUTH.

15.8.6 BeprukanbHble H TOPH3OHTAIbHBIE NEPEMELUCHHUA HHUTEH M YCWIMS B HHX
CIIC/IyEeT ONPEAENATh C YYETOM HEeJTHHEHHOCTH paboThi KOHCTPYKLMH NOKPBITHS.

15.8.7 Ilpu pacdere HATeH W3 KaHATOB M UX 3aKpelUieHul ko3QuuueHTs ycnoBuii
paboTH CleayeT NpPUHMMATh B COOTBETCTBHMM c Tabnuue# 47 (pasmen 17). Haa
CTaOWIM3NPYIONMNX KAHATOB, €CJIH OHH HE SBJAIOTCA 3aTHKKaMM IJIS OMOPHOTO KOHTYDa,
ko3¢dureHT ycnosnii pabors ¥, = 1.

15.8.8 OmnopHbie y31bl HUTEH W3 NpOKaTHHIX mpoduieil clneayeT BHIMOJHATH, Kak
NpaBUIIO, HIAPHHPHBIMH.
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15.9 ®panueBbie coeAHHERHR

15.9.1 Ilpu npoexTHpoBaHHH (IaHIEBbIX COENHHEHMH cleayeT:

OpUMEHATs ctams Juis duannes C255, C285, C345, C375, C390 ¢ OTHOCHTENLHBIM
CY>)KeHHeM VY, > 25 % (c yueTom tpeboBanuii 13.3-13.5);

HCOO/B30BATE  BLICOKONPOYHBIE  60nThl,  00ECHEYHBAIOMHE  BO3MOXHOCTH
BOCIIPHHMMATD MIONEPEYHbIe YCHINS 3a CYET CHJI TPEHUS Mexy dnannamu.

TpeboBanns 1m0 HarsmKeHUIO OONTOB, €ro KOHTPONIO M IUIOTHOCTH KOHTAKTa MEXIY
tnanuamu nase B CHull 3.03.01.

15.9.2 Ilpu pacuere ¢naHieBHIX COEAMHEHMHM B 3aBHCHMOCTH OT KOHCTPYKTUBHOI'O
pelleHMs, XapakTepa IepeJaBaeMbiXx YCHIMH M TpeOoBaHMH SKCIUlyaTallMu CIeAyeT
HPOBEPATH!

HECYIIYI0 ciocOOHOCTL OONTOBOrO COEMHEHHS;

HECYILYIO CIOCOOHOCTD PPHUKIIMOHHOTO COSOUHEHNS,

MIPOYHOCTH (MIAHIIEBBIX JIMCTOB IIPH M3rKHoe;

HNpPOYHOCTE CBaPHKIX MIBOB, COEAUHAIOMMX (P1aHell C OCHOBHEIM 31E€MEHTOM.

15.10 Coeaunenns ¢ ppe3epoBAHHBIME TOPLHAMH

B coenuneHusX 3neMeHTOB ¢ (ppe3epoBaHHEIME TOpuaMH (B CTHIKax U 06a3ax KOJIOHH H
T.11.) CKEMAIOLIYIO CHITy CeAyeT CUMTaTh NIOJIHOCTBIO Nepenameiics yepes TOpLbL.

Bo BHEHCHTPEHHO-CKATHIX (CKATO-M3THOAEMBIX) 3NEMEHTaX CBapHBIe IIBBI U GOMITHI,
BKII0Yas  BBICOKONPOYHBIE, YKa3aHHBIX COCIMHEHHH CIE€QyeT pacCYHTHIBATh Ha
MaKCUMaJIbHOE PacCTATHBAIOLIES YCHIHUE OT zxeﬁcmm MOMCHTA U HpOI[OHbHOﬁ CHJIBI HIPA
Hauﬁonee He6ﬂar0HpHHTHOM UX COYCTAaHHH, a TAKXKC Ha CABHTANOMIEC YCHIHE OT IICﬁCTBHﬂ
TIOMEPEYHON CHJIBL

15.11 MoHTaxHble KpelljieHHs

15.11.1 MoHTaxHEe KpeluleHHA KOHCTPYKIMH 3MaHUH H coopyxeHWH ¢ OGaikamu
KPaHOBBIX IyTe#, pacCYMTHIBAEMBIMH Ha YCTIOCTh, a4 TAKXKE  KOHCTPYKIHHA 1O
JKENE3HOAOPOIKHBIE COCTABEI CICAYET OCYIHECTBIATh CBAPHBIMH HITH (PPHKLIMOHHBIMH.

Bonte kmacca ToO4HOCTH B B MOHT@OXHBIX COENMHEHHSAX 3THX KOHCTPYKLHiA
JIOTMYCKAETCs IPUMEHSATD:

JUIs KpETUIEHHS TIPOTOHOB, 3JIEMEHTOB (OHAPHOH KOHCTDYKLHH, CBA3CH 10 BEPXHHM
nosicaM ¢epM (OpH HaIWYAM CBA3eH IO HIWKHUM TOSACaM WM JKECTKOH KpPOBJIH),
BEPTHKANBHBIX CBsA3eH N0 depmaM U GoHapsM, a TaKKe ITEMEHTOB (axBepKa;

U KPEIUICHHs! CBs3ell 10 HMDKHHMM mosicaM (epM NpH HaIHYAH XKECTKOH KPOBIH
(IpuBapeHHBIX K BEPXHHM [OSCaM XeJie300€TOHHBIX WIH APMHPOBAHHBIX IUIAT W3 SYEHCTHIX
6CTOHOB WIH MPAKPEIUIEHHOTO B KaXIYIO BOJHY CTABHOIO MPOGUIMPOBAHHOIO HACTHIA H
T.L.);

IUTA KPEIIEHHA CTPOTIMILHBIX H NOACTPOIMNBHHIX (PepM K KOJIOHHAM M CTPONMHIBHBIX
depM K TNOACTPONMNIBHBLIM IIPH YCJIOBHWHM Iiepefayd BEPTHKAILHOIO ONOPHOIO [aBJieHUS
4epes CTONHUK;

U9 KpeIUieHHa pa3pe3Hbix OaloKk KpaHOBHIX MyTeH Mexy cobod, a Takxe s
KpeIUIeHHS UX HIKHETO MOSACa K KOIIOHHAM, K KOTOPBIM HE KpPeIlsITCs BEPTHUKAIbLHBIC CBA3Y;

Ans KperwieHHs Oanok paGoduMx IUIOMIANOK, HE [OABEPralomiMXCs BO3AEHCTBHIO
JMHAMUYECKHX HarPy30K;

Z7151 KpeTUIeHAs BTOPOCTETIEHHBIX KOHCTPYKIMH.

92



CII 16.13330.2011

15.11.2 Jins nepepacnpeneneHus H3rHOAlOMMX MOMEHTOB B JAE€MEHTAX PaMHBIX
CHCTEM KapKacHBIX 3[aHM JONycKaeTcs IpPHMEHEHHE B y3laX COeJMHEHUs pHreliel ¢
KOJIOHHAMH CTaJIbHBIX HaKJIaA0K, paboTaloMX B IaCTUYECKOH CTaauH.

HaknaJku clieflyeT BHIOMHAT U3 CTaNei ¢ PeaeioM TeKydecTr 10 345 H/mm>.

Ycunus B HaklaAkax ciedyeT ONpeAeNaTh NPH MUHHMAIBHOM IIpelesie TEeKy4eCTH
Gy min = Ry, 1 MAKCUMAIBHOM mpeiene TeKy4eCTH Oymax = Ry, + 100 H/mm?.

Haknanku, paboraiomye B IUIaCTHYECKOM CTaIuH, JO/KHEI WMEThH CTPOTAHBIE WA
(dpe3epoBaHHble TPOROILHBIC KPOMKH.

15.12 OnopHele yactTn

15.12.1 HenoxaBwKHBIE IIAPHUPHBIE ONOPBl C UEHTPHPYIOIMUMHM [POKIaIKaMH,
TaHIeHIMaNbHble, a NpH BecbMa OONbIIMX peaknusix — OanaHCHpHbie ONOPHL CleayeT
NpUMEHATh NMPH HeoOXOAMMOCTH CTPOTO PABHOMEPHOIO pacHpelelicHusl NAaBACHHA TOI
OMOPOH.

ITnockue MM KaTKOBBlE INOABHXHBIE OIOpPH! CNEAyeT NPUMEHSATH B CiIy4yasiX, Korga
HIDKene)Xamass KOHCTPYKIHS JODKHA OBITH pasrpyKeHa OT TOPH3OHTAIBHBIX YCHJIHMA,
BO3HMKAOIIUX IPH HENOIBHKHOM ONUpPaHNH Oanku win (GepMBl.

Koo dunuenT TpeHus B NIOCKUX NOABIDKHEIX ONOpax CleqyeT NpHHUMATh PaBHBIM
0,3, B katkosrIx — 0,03.

15.12.2 Pacyer Ha cMsTHE B LWIMHAPMYECKUX IapHUpax (nandax) OanaHCHPHBIX
OMOp CJICAYET BBINOJHATH (TIpY UEHTPAILHOM YIJE€ KacaHUs NOBEPXHOCTECH, PABHOM WU
64abtem 90°) no dpopmyie

F/(125rIRpY) <1, (199)

rae F - papiieHue (cuia) Ha onopy,
r, [ — COOTBETCTBEHHO pauyc U [UIHHA IMapHUDA;
Ry, — pacyeTHOE CONPOTUBIICHUE MECTHOMY CMSATHUIO [P TUIOTHOM KaCaHUH, IPUHEMAEMOE
cornacHo TpeboBanusiM 6.1.
15.12.3 Pacuert Ha inameTpanbHOE CXKaTHE KaTKOB CllelyeT NPOH3BOAUTH 110 hopmyrie

Fl(ndlRav)<1, (200)

rae n — 4ucio KaTKoB;
d, | — COOTBETCTBEeHHO INAMETp U AIMHA KaTKa;
R.q — pacueTHOe CONPOTUBIICHUE AUAMETPATBHOMY CXKATHIO KaTKOB IIPH cBOGOTHOM
KacaHuW, IPUHMaeMoe coryiacHo TpeboBaHusM 6.1.

16 JonosHuTenbHble TpeGOBAHHA MO NPOEKTHPOBAHHIO KOHCTPYKUHH
ONOP BO3AYIIHBIX JIMHHWM JJeKTponepenayH, OTKPBITHIX
pacnpefeHTeNbHBIX YCTPOHCTB H KOHTAKTHBIX CeTeH TpaHCHOpTa

16.1 Jins KOHCTPYKLHH ONMop BO3AYMIHBIX JHHMH 3jekTponepelaud (BJI), oTKpeITHIX
pacnpenenutensHblx yetpoitictB (OPY) u koHTakTHEIX ceTeit TpancnopTa (KC), kak npaBuio,
cnenyet npumenaTs cranu C235, C245, C255, C285, €345, C345K, C375 no I'OCT 27772,
ctanb Mapok 20 1 091I'2C o 'OCT 8731 cornacHo npuiioxeHuso B.

B 3aBuCHMOCTH OT Ha3HayeHMS M TUNA HUX COEJWHEHHMH KOHCTPYKLMH OTOp
NOJAPA3/IENAIOTCS Ha TPYNIBl (CM. ipuiiokerue B):

rpynna 1 — cpapHsle crienuaipHbIE ONOPH! 6ONBIMHX NEPEXOA0B BICOTOH cBBbILIe 60 M;
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rpynna 2 — csapHeie onopsl BJI, kpoMe ykasaHHBIX B rpymue 1; CBapHbIe ONOPbI
OIIMHOBKK H moA Belxynouarel OPY He3aBUCHMMO OT Hampsh)keHHMs, CBapHBIE OMNOPHI TOA
obopynoanue OPY wuanpsoxenuem ceeimie 330 xB; koHcrpyknuu u sneMentni KC,
CBsI3aHHBIE C HATSHKEHHEM NPOBONOB (TArH, WITAHTH, XOMYTHI), @ TAKXKE OMOPHI, YKa3aHHEIE B
rpynne 1, npx OTCYTCTBHU CBapHBIX COEAHHEHHIA;

rpynna 3 — cBapHbie H O0JITOBEIE ONOpHI IMOA obopynosanue OPY HanpsxeHueM 2o
330 kB, Kkpome omop MOA BBIKIIOUYATENM; KOHCTPYKLMH M 3JIEMEHTH HECYIUHX,
noafepkHBalomuX U dukcupyromux yctpoiicts KC (omopsi, purein X ecTKUX NONEpedHH,
MPOXEKTOPHBIE MAYTh, (PUKCATOPHI), a TaK)Ke KOHCTpYKuuH rpynmsl 2, xpome KC, mpu
OTCYTCTBUHM CBapHBIX COCMHEHHIA,

rpynua 4 — cRapHhIC M GONTOBBIE KOHCTPYKIMH KaOeNbHBIX KaHAIOB, ACTAIH IMyTeH
TIepeKaTKH TPaHC(OpMAaTOPOB, TPAmBbl, NECTHULIBI, OTPXKACHUS U APYTHe BCIOMOraTenbHbIe
KoHCTpyKumn ¥ 3nementsl OPY, BJI u KC.

16.2 Bonthl Knaccos TouHocTH A ¥ B 1t orrop BJI BeicoToit 10 60 M ¥ KOHCTPYKLHi
OPY u KC cnenyeT npHHHMATh KaK JUISL KOHCTPYKLHM#, HE PACCUMTHIBAEMBIX HA YCTATOCTD, &
s (nanuessix coeauHeHnil 1 onop BJI BeicoTod Gosee 60 M — Kak IS KOHCTPYKIMA,
PacCYUTHIBAEMEIX HA YCTaNIOCTh, o Tabnuue I'.3 nmpunoxenus I'.

16.3 JIuTthie AeTann clexyeT NPOEKTHPOBATE U3 YIIIEPOAUCTOM cTain Mapok 35J1 u 4571
rpymn otimeok I1 1 111 no F'OCT 977.

164 TIpu pacderax omop BJI, xoHctpykumit OPY u KC cnenyeT npuHMMATh
ko3 puHenTs yClioBUi paboThl, yCTAHOBIECHHbIE B pa3daenax 4 u 14, 7.1.2 u no tabauue 45.

Hns onop BJI, OPY u KC 3nagueHue ko3¢ ¢uimesTa Hane:KHOCTH O OTBETCTBEHHOCTH
Y. ClIeAyeT NIpHHUMATh paBHEIM 1,0.

PacdeT Ha MPOYHOCTH PacTAHYTHIX 2JEMEHTOB OIOp IO dopmyie (5) ¢ 3amMeHOl B Heil
3HauyeHus R, Ha R, /7, He JoIycKaeTcs.

16.5 Ilpu onpeneneHuy npuseaeHHON ruOKocTH 10 Tabnuue 8 HaUOOIBINYIO THOKOCTh
BCET'0 CTEPXKHS Amax CIIEAYET BEIMUCIATH 10 GOpMyIaMm:

JUIS YEeTBIPEXTPAHHOTO CTEPXKHSA ¢ MapaIeAbHEIME TOsCaMH, [IAPHUPHO OMEPTOro Mo
KOHIIaM,

Amax = 21 /b (201)

A1 TPEXTPAHHOTO PABHOCTOPOHHETO CTEPXKHSA ¢ NapaUICIbHbIMHU 10ACaMH, NIAPHUPHO
OIIEPTOro MO KOHUAM,

Amax = 2,51 /b; (202)
IU1st CBOOOHO cTOsIMEH CTOMKY upaMHuAAIbHON GOPMBI (CM. pHCYHOK 15)
Amax =2k / b;. (203)

O603Ha4enns, npuHATHE B popMynax (201) — (203):

| — reoMeTpuYecKad JUTHHAa CKBO3HOTO CTEPKHSA;

b — paccTosiHME MEX/y OCSIMH MOSCOB HaHOOIee Y3KOH FPaHH CTEPXKHS C

napauIeIbHBIME NOACaMH;

h — BEICOTa CBOOOHO CTOAuIEH CTOMKH;

n=125(bs/ by - 2,75(bs / b;) + 3,5 — x03hdHUMEHT Ul ONPEAETICHUS PacueTHOH
JUTMHBI,
ra€ bs ¥ b; —- pacCTOSHUS MEXKIY OCAMH IOSCOB MMPAMUIATIBEHON ONOPHI COOTBETCTBEHHO B

BEpXHEM H HIDKHEM OCHOBaHHAX HauOonee y3koif rpanu.
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Tabauna 45
Koxpduumenr ycnoswuit
DNEMEHT KOHCTPYKLHHA pabotsr v,
1 Cikatble n104ca U3 OXMHOUHBIX YTOJIKOB CTOEK CBOOOAHO CTOALIEH ONOPhI
B NEPBLIX ABYX NaHenax oT 6aliMaka OpH Y3/l10BbIX COENHHEHHAX:
a) Ha cBapke 0,95
0) Ha 6ontax 0,90
2 Cxarblil 31EMEHT IUTOCKOH peleTHaTol TpaBepchl U3 OAHHOYHOTO PaBHO-
MOJIOYHOTO YTOJIKA, MPUKPEIUIAEMOro OHOM noykoi (pucyHoK 22):
a) MosC, NPUKPEIUTAEMBIH K CTOHKe OMOPbI HENOCPEACTBEHHO ABYMSA 0,90
GontaMu u 6onee, NOCTABNEHHLIMH BIOJIb M105ICA TPABEPCHI
6) nosc, NMpUKPEeIUIseMblii K CTOMKe OIOphI OIHUM GOJITOM HITH Yepe3 0,75
(bacoHKy
B) pacKoC U pacropka 0,75
3 OtTsxKa U3 CTATbHOTO KaHaTa WM ITydKa BLICOKONIPOYHO# MPOBOJIOKH:
a) [ns IPOMEKYTOHHOMH OMOphl B HOPMAIBLHOM pexxuMme paGoThl 0,90
0) s aHKepHOH, aHKEPHO-YIJIOBOH) W YINOBO#HK ONOp:
B HOPMAJILHOM pexHMe paGoTsi 0,80
B aRAapUIHHOM pexuMe paboTh 0,90
ITpumMedanue - Ykazaudole B Tabnuue Ko3pGHUHEHTBI yCNOBUH paGoThi HE PacnpoCTPaHAOTCA Ha
COCAMHCHHUS IEMECHTOB B y3Jiax.

[

Pucynox 22 - Cxema TpaBepcol € Tpeyroabnoil pemeTkoi

16.6 PacueT Ha YCTOMYMBOCTH NPH CKATUHA C HM3rMOOM CKBO3ZHOTO CTEPXKHS C
pelmeTKaMH HOCTOAHHOrO 10 JUIMHE CE€YCHUS CIEAYCET BBIIIOJIHATH COIJIAaCHO Tp660BaHPIHM
pasaena 9.

JI7isi paBHOCTOPOHHETO TPEXIPAHHOIO CKBO3HOIO CTEPXKHS € PEIIETKAMH IOCTOAHHOTO
[0 JUIMHE CEYE€HHUs OTHOCHTEIILHbIH SKCIEHTPHCHTET CIIEYET BHIIUCAATH o GpopMyam:

pHA W3ruée B IIOCKOCTH, NEPIEHIMKYIIAPHOM OHOH U3 rpaHei,

m = 3,46BM / (Nb); (204)
npH u3rube B INTOCKOCTH, Napa/uIeJIbHOM OJHOM M3 IpaHEH,
m=3BM [ (Nb), (205)

rae b — paccTOSHME MEXKTYy OCSIMH TIOSCOB B IUIOCKOCTH I'PaHM;
B — kosddunment, pasHeii 1,2 mpu 6onToBsIX coeauHenuax u 1,0 —
NIpY CBApHBIX COEIMHEHHAX.
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16.7 Ilpn pacyere Ha YCTOMYMBOCTH HpPH CXKATHH C H3TUOOM CKBO3HOIO CTEPXKHS C
pemeTKaMu corinacHo TpeboBaHusaM 9.3.1 m 9.3.2 3HaueHUe 3IKCHEHTPHCHTETA € IIpH
OONTOBBIX COEAMHEHUAX DIEMEHTOB ClIeNyeT YMHOXaTh Ha Ko3dduuuent 1,2,

16.8 Ilpu mpoBepke YCTOMYMBOCTH OTAENBHBIX MOSCOB CTEPXKHS CKBO3HOI'O CEUCHHS
OIOp C OTTAKKAMK NpH CKATHH ¢ M3THOOM IPOJONBHYIO CHJIYy B KOKAOM IOSCE CleNyeT
ONpPEAENATE C YYETOM JOMOMHHUTEILHOTO YCHIUs Ny OT H3rubaiomero MoMeHTa M,
BBIYHCIIAEMOTO 11O 1e(pOpMHPOBAaHHON CXeMe.

Jlns mapHuHpHO oneproff MO KOHIAM pelleTdyaroil CTOHKH MOCTOSHHOTO IO JUTHHE
OpAMOYTOJIBHOTO cedeHns (THI 2, Tabymua 8) omopsl ¢ OTTHKKAMHU 3HAYCHHE MOMEHTa M B
cepelHHe JUTHHBI CTOMKH NpH H3rube ee B OQHOM M3 IUIOCKOCTEH X — X MM Yy — Y CIERYET
onpeaendars no Gopmye

M=M,+(BNI8) (f,+fn, (206)

rae M, - n3rubaromuii MOMEHT B CepeIiHe JUIHHB! CTOHKH OT NONEPEeYHOl Harpy3kH,
onpelenseMsbiii kKak B 6ankax;

[ - ko3 duumenT, npuHAMaeMsii cornacHo 16.6;

N - nipoioyibHas cuiia B CTOMKE;
fq— nporu6 cToiKH B cepeiHE JUIMHBI OT ONEPEYHOH HarPY3KH, ONPEAENsAEMblil KaKk B
OOBI9HEIX Oankax ¢ HCNOJNB30BaHHEM NMPUBEJACHHOTO MOMEHTA HHEPIUM CCUCHHUA Lof ;
fn=0,0013/ — HavaneHEIH TPOru6 CTOMKHK B ILIOCKOCTH H3rHba;
S=1-0,INI?/(Ely).
3necs: | — inHa cTolKH; Ir=Al 2y 7\,24,
rae A — IUIOIAAb CEYECHUS CTOMKH,
Aes — IpHBEAEHHAs THOKOCTD CTOMKHM, ONpeaenseMas no Tabnuue 8 s ceyeHHs THIa 2
¢ 3aMeHO# B GopMmyie (16) Amax Ha A, HIH A, COOTBETCTBEHHO IUIOCKOCTH M3ruba.
[Mpu u3runbe CTOMKY B ABYX TUIOCKOCTAX yCHIHE Nyg CefyeT onpeaensaTs no GopMyie
(124); mpm 3TOM HayaNbHEIA MPOrH6 f, CleAyeT YYHTHIBATH TONBLKO B TOH MJIOCKOCTH, B
KOTOpO# cocraBnsiomas ycuntuss N,; OT MOM€HTa M, WM M, wuMeer Haubonpmee
3HAYCHHUE.

16.9 TIlonepeunyio cuiy ( B MAPHHUPHO OMNEPTOil MO KOHIAM CTOMKE C pelIeTKaMM
NOCTOAHHOTO IO JJTHHE NPAMOYTONBHOTO Ce4eHHA (THO 2, TabaHua 8) omophsl ¢ OTTSHKKAMH
NpH CKaTHM C H3rHOOM B OAHOM W3 IUIOCKOCTEH X — X WIH y — y CIeAyeT NpHUHUMATh
NOCTOSHHOM 110 [UIMHE CTOMKH M opeensTs no Gopmye

3,14BN
ol
rie Omax — MAKCUMAJIBHAA MONEpeYHas CHNIA OT TIOTNIEpeYHOH Harpy3Ku B IUIOCKOCTH M3ruoa,
ompenenseMas Kak B Oajikax.

OcranbHble 0603HaYeHHS B Popmylie (207) ciieyeT NpHHAMATh TAKHMH )K€, KaK B
dopmyne (206).

16.10 Jina mwapHUpHO OMEPTOH 1O KOHIAM pEILETYAaTOR CTOHKH NOCTOAHHOro MO
JUIMHE TPEYTOJNBHOTO CKBO3HOro cedeHds (TMN 3, Tabnuua 8) omophl C OTTSDKKaMHM TIPH
CaTHH ¢ M3rHOOM B OHOM H3 IUIOCKOCTEH X — X WIH y — Y 3HaYeHHe MOMEHTa M B
cepelluHe ee LIMHBI ClIeAyeT onpeaensTh mo ¢popmyJe (206), a npueaeHHYIO rHOKOCTE — TIO
TabnMue 8 s cedenus Tuma 3.

Ilpu u3rube cTolikM B OBYX IJIOCKOCTAX 3HAYEHHE YCHIHS N, ClefyeT NMPUHHMATh
OOIBIIMM M3 ABYX 3HA4YCHHUI, ONpeacsieMbIX 0 GopMyIam:

Q= Qmax + (fe+f) - (207)
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Nog=116 M /b unu Ngy=058M,/b +M,/b. (208)

[Ipu yuete o6Goux MoMeHTOB M, H M, BO BTOpoi#l ¢dopmyne (208)
HayanbHbIH Nporu® CTOMKM B KaxJIOH H3 ABYX IUIOCKOCTeH ciieayeT NpUHHMAaTh
paBHBIM f, = 0,001/

16.11 TlomepeyHyro cunmy Q B IJIOCKOCTH IDaHH B IIAPHHPHO ONEPTOH MO KOHUAM
pemeTIaToN CTOMKE TPEYroabHOrO CKBO3HOTO CEUEHHSI OMOPBI C OTTSHKKAMH TMPH CXKATHH C
n3ruboM cnemyer onpenensth no Qopmyine (207) ¢ yaeToM NpUBEACHHON FHOKOCTH A ,
ompezenseMoii o Tabmuue 8 ans ceyenus Tuna 3.

16.12 Pacyer Ha YCTOMYHBOCTH CKaThIX JJIEMEHTOB KOHCTPYKIHH M3 OJMHOYHBIX
YTONIKOB (TI0SICOB, PEMICTKH) CIEAYeT BHINONHSATH, KaK MPaBUIIO, C YIETOM 3KCLIEHTPUYHOrO
NPHJIOXKEHUS TPOJOBHOMN CHITBL.

JlomyckaeTcs paccYMTbIBaTh 3TH JEMEHTHI KaK INEeHTpalbHO-CXaTbie mo dopmyne (7)

IIPH YCJIOBHM YMHOXEHHA IPOAOIBHBIX CHII Ha KO3 GUIMEHTHI O,, H Oy, NPHHAMAeMbIe HE
menee 1,0.

B mpocTpaHCTBEHHBIX GOJTOBBIX KOHCTPYKIHUAX O PHCYHKY 15 (kpome pHcyHka 15,8
M KOHIIEBBIX ONOP) IPU IICHTPHPOBAHHH B y3Ji€ JIEMEHTOB H3 OJHHOYHBIX PABHOMOJIOYHBIX
YroJIKOB II0 WX PHCKaM NIPH OJHOPSIHOM PAaCHONOKECHHH OOJNTOB B dJIEMEHTaX PELIETKH H
MPHKPENIEHHU PAcKOCOB B y3JI€ C JIBYX CTOPOH IOJIKH ITosica 3Ha4eHUs K0P HHLUHEHTOB Oy X
Oy CIERYET ONPeAeATh:
ZU1s TIOSICOB TIpH X <35 (npu r>35 clellyeT NpHHUMATD A= 3,5) no hopmynam:
npu 0,55<c¢/b<0,66 u Nyy/ N, <0,7

Om=1+[c/b-055+A (0,2—-0,054)] Npa/ Ny (209)
npu 0,4 <c/b<0,55 # Npg / Nu< (233 ¢/ b-0,58)

0m=095+0,1¢c/b+[034-062c/b+ M (0,2-0,051)] Npa/ N (210)

JJIS pacKOCOB, IPUMBIKAIOIINX K pacCYMTHIBAEMOH MaHe M 1nosca, o GopMynam:
mpd 0,55<¢/b<0,66 U Npy/ Ny <0,7

0u=1,18-036 c/b +(18¢/b — 0.86) Noa/ Ny @11)
mpu 04 <c/b< 055 1 Ng/ Nu< (233 ¢/ b —0,58)
0g=1-004 c/b +(036-041¢/b)Nng/ Na. (212)

s pocTpaHCTBEHHBIX OONTOBBIX KOHCTPYKUHE MO PHCYHKY 15, r, A B dopmynax
(210) u (212) cnenyet mpunumars 0,45 < ¢/ b < 0,55.

B ¢opmynax (211) u (212) oTHOomeHHE PacCTOSHHSA IO MOJKE Yrojka packoca OT
obyImKa 10 pHCKH, Ha KOTOPOM yCTaHOBJIEHbI OONTHL, K HIMPMHE MOJNKH Yrojka pacKoca
npussto ot 0,54 o 0,6; npu otHowreHuw, paBHOM 0,5, K03 OHIHMEHT Oy, BHIYUCICHHBIN 110
tdopmynam (211) u (212), gosmxer ObIT yBenuaeH Ha 5 %.

B npocTpaHCTBEHHBIX CBapHBIX KOHCTPYKIMSX U3 OJMHOYHBIX PABHOTOJOYHBIX
YTOJIKOB IO PHUCYHKY 15, 6, T (KpoMe KOHIEBBHIX OMOP) C MPHKPEIUIEHHEM PACKOCOB B y3je
TOJIBKO C BHYTPEHHEH CTOPOHBI NIOJIKH M05iCA IPA Nyy / Ny < 0,7  3HaueHHs KodPUIHEHTOB
Om H Oy CNleAyeT NPUHAMATH:
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opH HCHTPUPOBAaHAHM B Yy3[aX 3JEMEHTOB MO NEHTpaM TMKECTH CeyeHHH
O =0y = 1,0;

OpM  [EHTPUPOBaHWM B  y3Jlax oced  packocoB Ha  o0ymok  nosca
O = 0y = 1,0 + 0,12 Ny /N,

Ipu pacdere KOHCTPYKIHH Ha COBMECTHOE JACHCTBHE BEPTHKILHBIX M NONEPEYHBIX
Harpy3oK H KpyTAHIET0O MOMEHTA, BRI3BAHHOTO OOPHIBOM IIPOBOJOB WM TPOCOB, JOMYyCKaeTCs
TIPHHEMATD Oy = Oy = 1,0.

O603Haqenun, NpHHATHIE B popMyax (209) — (212):

¢ — PpaccTOsAHME 10 MOJIKE Yrojika MmosAca oT 00ymIKa 10 pUCKHM, Ha KOTOPOi pachoIokeH
LIEHTp y3I1a; .
b — IIMpPHHA MOJIKH YTOJIKa Mosca;
N, — TpoJoJbHAdA CHJIA B IIAHEIH M0ACa;

N4 — CyMMa IIpoeKIHii Ha 0Ch NOsICa YCHIIHI B pacKocax, IPHMBIKAIOMKX K OJJHOM MOJIKe
Hosca, nepeiaBaeMas Ha Hero B y3Ji€ H OTpeJieliseMas IIPH TOM XK€ COYETaHUU
Harpy3okK, Kak ais N,; NpH pacuere mosica cliefyeT NpHHAMATH Oosbiee 13

3HaYeHUH de, TIOJTYYCHHBIX JUIA Y3JIOB 110 KOHIIaM NMAaHEI4, a IPHA pacyeTe paCKoCOB —

IUTs 3718, K KOTOPOMY TIPUMBIKAET packoc.

16.13 PacueTHBIC ANMHBI [, M pajgdychl HHEPHHH CCYEHHH { [pH OMPEACICHHH
ruOKOCTH 3MEMEHTOB IUIOCKHX TPaBePC ¢ HOACaMH H peIleTKOH H3 OJUHOYHBIX YTOJKOB (CM.
PHCYHOK 22) clieqyeT MIPUHAMATh paBHbIMH:

A 00ACa lep=lpm, i=imin lg=1Im, I =iy
and packoca =1y i = imin;

ULt paciopkd. L= 1l;, 1= imin,
TO€ iy — palyC MHEPUHHK CEUYEHUS OTHOCHTENHHO OCH, NapalIeNbHOH IUIOCKOCTH peleTKH
TPaBEPCHI.

16.14 T'uOKocTh NEPBOrO CHH3Y packoca M3 OIMHOYHOTO YroJKa penreTyaToH
cBo6oAHO cTosuied onopsl BJI He momkHa npessimars 160.

16.15 OTK/IOHeHHs BepXa ONop ¥ MPOTHOLI TPABEPC He JIOJDKHBI TIPEBHINATE 3HAYCHHMA,
NpHBERCHHBIX B Tabnuue 46.

16.16 B cranpHBIX NPOCTPAHCTBEHHBIX KOHCTpYyKuusx omop BJI u OPY wu3
OJMHOYHBIX YTOJIKOB CIEIyeT IpeAyCMATpHBAaTh B MONEPEYHBIX CEYeHMAX Auadparmsbl,
KOTOpBbIE JOJDKHBI PAaciioiaratbCs B CTOMKaX cBOOOAHO CTOSAIMMX OTMOP HE pEkKe, YeM Hepe3
25 M, ¥ B CTOHKaX OMoOp Ha OTTSHKKAX He pexe, ueM depe3 15 M. JlmadparMbl JomKHB
TAaK)KE YCTAHABIMBATHECA B MECTAX MPHIIOKEHUS COCPENOTOYEHHEIX Harpy30K M MEPEIOMOB
TIOACOB.

16.17 Ilpu pacdere Ha CMATHE COSTHHAEMBIX 3JIEMEHTOB PEIIETKH B OJHOOONTOBBIX
COEIMHEHHAX C PAaCCTOSHHEM OT Kpas JJIEMEHTa JI0 EHTpa OTBEPCTHS BIOJIb YCUIIHSA MEHee
1,5d cnenyeT yudThIBaTH npuMedanue 2 tabnuner 40,

B 0AHOGOJITOBBIX COEIHHEHUIX INEMEHTOB, IIOCTOSHHO PabOTAIOWIMX Ha PACTsHKEHHE
(TAr TpaBepc, EMEHTOB, MPHMBIKAOMAX K y37aM KpEIUICHHA NPOBOJOB M TPOCOB, H B
MecTaX KpemjieHHs 00opyIoBaHMs), PacCTOAHHE OT Kpas 3JEMEHTa JI0 LIEHTpa OTBEpCTHA
BJIOJIb YCHIIHS ClleflyeT NPUHHAMATH HE MeHee 2d.

16.18 Packockl, NpuKpeIusieMble K Mosicy GoxraMM B OOHOM Y3iie, AOJDKHBEI OBITH
PacmosiokKeHb], KaK IPaBHIIO, C IBYX CTOPOH ITOJIKH IIOSCHOTO YroOJKa.
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Tabununa 46
Ornocurenbubift NporuG TpaBepchbl U
Gaskn (K MpoeTy MM JJTHHE KOHCOJH)
OrnocurenkHoe BEPTHKANLHBIH FOPH30HTAILHBIH
Ne OTKJIOHEHHKE Bepxa
1. KoHcTpykuus u Hanpasienue Onopb! Ha
OTKJIOHCHHUS (K BBICOTE OHOPBD B IpoJICTE Ha KOHCOJIR B [IpoJieTe KOHCOJH
1 | Konnesas u yriopas onopa BJl 1 1 1
aHKEPHOTO THIIA BLICOTOH JI0 — - - He orpanu-
60 M BIOJIb POBOAOB 120 120 70 YHBaETCA
2 | Onopa BJI aHkepHOro THNA BbI- RS e 1
coToit 10 60 M BOAL POBOAOB 100 120 70 To xe
3 | Ipomexyrounas onopa BJI He orpann- e 1
(KpoMe nepexoaHoit) BAOb YMUBacTCH 150 50 »
npoBoOAOB
4 | lepexoansie onopst BJI Bcex 1 I 1
TUNOB BhiCOTO cBbile 60 M m — —_ »
BAOJIb [IPOBOJIOB 200 70
£ 1 1 1 1
5 | Onopa OPY Bnoss NpoBoaOB — —_ — | —
100 120 70 200 70
6 | To xe, nonepek NpoOBOAOB 1 He He He orpauu-
% Orpanu- OrpaHu- YUBaETCH
yuBaeTcsd | YHBaETCA
7 | Croiika onopsl nox o6opyno- 1 - - - | -
BaHHe 100
5 5 1 1
8 anka noa o6opyaoBaHUe - — — - -
Py 300 250 |

[IpuMeuaHus

1 Otknonense onop OPY u tpasepc onop BJI B aBapuiiHOM M MOHTDKHOM PEKHMAX HE HOPMHPYETCA.

2 OrkioHEHHs W NPOTHGLl N0 NO3HUMAM 7 U 8 JO/DKHBI OBITH YMEHBIICHBI, ECIIH TEXHHYECKHMH YCIOBHAMH Ha
IKCIUTYaTalHI0 000PYNIOBaHHSA YCTaHOBNEHBI Gojiee KECTKHE TPeGOBaHHS.

16.19 B 60nTOBBIX CTHIKAX MOACHBIX PABHOTIOJOYHEIX YTOJIKOB YHCIIO GOJITOB B CTBHIKE
clieyeT Ha3HAYaTh YETHBIM U pacipeesaTh OOITh HOPOBHY MEXIY MOJIKAMH YroJIKa.

Yucno 6ONTOB IpH OAHOPANHOM H MIAXMAaTHOM HMX PacHOOXEHHUH, @ TaKXKE YHCIO
HOIEPEYHBIX PANOB OONITOB IpU ABYXPANHOM HX PACIOJIONKEHHM ClleqyeT Ha3Hayarh, Kak
TpaBuio, He Honee MaTH Ha OZHOMN MOJIKE YroJIKa ¢ KaX/I0i CTOPOHBI OT CTHIKA.

VYKa3zaHHOE YHC/I0 GOITOB H MONEPEYHBIX PANOB MOIMYCKACTCA YBEMHYUTH HO CEMH MpPH
YCIIOBHH yMEHBIIEHHs 3HaueHMs kodpduruenTta 7Y, ompeaenseMoro mno Ttabnuiue 40,
yMHOX€eHHeM Ha 0,85.

16.20 Pacyer Ha yCTOHYHBOCTH CTEHOK OMOp W3 MHOTOIPaHHLIX TPYO mpH YHCIE
rpaHeii ot 8 10 12 ciaenyeT BhINONHATE MO PopMyIte
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01 /(CrY¥)S 1, (213)
rie ¢y — HaubojplLee CXKUMAIOIIEE HANPsHKEHNE B CEYEHNH OTIOPEI IIPH €€ pacueTe Mo
IebOpMHPOBAHHOM CXeME;
O — KPHTHYECKOE HaIpsDKEHUE, BRIYHCIIIEMoe 110 GopMyie

Ger=(B -+B2-38/A2 ) YR, < R, . (214)

B dopmyne (214) o6o3naueHo:
[5=058+181/12;
Ay = (ZB)) 1/Ry/E — ycloBHas THOKOCTE CTEHKY I'paHH MIMPUHON b H TOJMLIMHOM

v =1+0,033 A,(1-062/0)),
TAe A, CIeNyeT NpUHUMATh He Gonee 2,4;
O — Ha¥MEeHblllee HAIIPSDKEHUE B CEUCHUH, IPHHUMAEMOE NIPU PaCTKEHHH CO 3HAKOM
«MHHYC».
MsHororpasHble TpyOBl JOMXKHBL OTBe4aTh TpeGoaHusaM 11.2.1 u 11.2.2 ana xpyraeix
Tpy6 ¢ pagHycoM OIMHCAHHOM OKPYKHOCTH.

17 ono/iHHTe IbHBIE TPEGOBAHHS N0 MPOEKTHPOBAHRHIO KOHCTPYKIHIA
aHTEHHBIX COOpYKEHKil cBA3H BbIcoToi 10 S00 M

17.1 Jing cTaibHLIX KOHCTPYKUHMI aHTEHHBIX coopyxeHuit (AC), kak mpaBuiIo, clenyeT
npuMeHaTs crainu o 'OCT 27772 (xpome craneit C390K, C590, C590K), ctans Mapok 20 u
09I2C mo T'OCT 8731 cornacHo nupuwioxeHuro B. Ilpu 3toM cnenmyer npunumars
pacnpezneneHue KOHCTPYKIMiA o rpymmaM:

Ipymma 1 — OTTS)KKHM M3 CTaIbHBIX KAHAaTOB M LeNel pa3snuyHo# KOHQUrypauus,
HECYyIUHE BaHTHl AHTEHHBIX MOJOTEH HM aHTEHHBIE IIPOBOJA; 3JNEMEHTHI (MEXaHHYECKHe
JETalIH) OTTSHKEK MAuT U aHTEHHBIX MOJIOTEH, ACTATH KPEIUICHHS OTTAKeK K GyHIaMeHTaM H
K CTBOJIaM CTAJIGHBIX onop; ¢uiaHupl U QIaHneBble COSAUHECHHS IEMEHTOB CTBOJIOB MauT H
GaricH, BKIIOYast ONOpHbIe GIaHIb  GamMaKy;

Tpynna 2 — CIUIONIHOCTEHYaThle M pellerdarsie CTBOJBI MadT M OamieH, pelerka,
IuadparMel CTBOJIOB GaleHHBIX OIOP;

rpynna 3 — JIeCTHHIBI, HEPEXOJHBIC IUIOMAJKH; METAUIOKOHCTPYKIMH KpEIUICHHA
aHTEHHOro 0bopynoBaHHS.

Martepuaibl Ui coeIHHEHHI clieyeT NPHHHMATh COTIIACHO pa3sjely 5, HOPMATHUBHbIE
H pacueTHbie CONMPOTUBICHHA MAaTepHaloOB W COEQUHEHHH — coriacHo pazjgeny 6 H
npuioxenusmM Bu I,

15.2 Jlns OTTSKEK M JIEMEHTOB AHTEHHBIX IOJNIOTEH CIEAyeT NMPUMEHATH CTajlbHbIE
KaHaTBl KpyTJble onuHKOBaHHBIe mo rpynme CC, rpy3oBeie HepacKpy4HBArOIHECH
OJWHAPHOH CBHBKH (CIMpAJILHBIC) WM HEPACKPYYHBAIOLIHECS ABOMHON KpecTOBOH CBUBKH C
METAJUMYECKMM CEPICYHHKOM (KpYIJIONpAAHBIE), NIPH 3TOM CHMpPAIbHBIC KaHATHI ClAeLyeT
NPUMEHATH NPH pacdeTHhIX ycunmuax 10 325 xH. B kaHartax crexyer NpHMEHATH CTAJIBHYIO
KpYI/iyl0 KaH4aTHYI0 MPOBOJIOKY HauOonbmimx jgHamMerpoB Mapkd 1. Jiia  cpedHe- H
CHJIbHOAIPECCHBHEBIX cpejl JONycKaeTcs MPUMEHATh KaHaThl, OLMHKOBaHHEE 1o rpymnne XKC,
¢ TpeboBaHuaMH s kaHatoB rpynnel CC. HomyckaeTcs IpUMEHEHHE PacKpyIHBAIOIIMAXCS
KaHATOB IIPH YCIOBHM, 4TO OOBA3KH M3 MATKOH OLHHKOBAHHOM IPOBONOKH, PACIIONIOKEHHBIE
10 KOHLIaM KaHaToB, OyIyT YBEIHYEeHHI 110 [UTHHE Ha 25 %.
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Jlng OTTSXeK CO BCTPOCHHBIMH H30JATOpPaMH OPEIIKOBOTO THMA CJIENyeT NPHMEHATh
CTaJbHbIC KaHaThl C HEMETAJUIHYECKHMM CEpAeYHHMKaMH, €CJIH 3TO  JOIyCKaeTcs
PaIHOTeXHUUYECKUMHU TPEOOBAHHAMH.

JIst OTTSKEK ¢ YCHJIMSMHM, MPEBHINAIOLIMMH HECYI[yl0 CIHOCOOHOCTH KaHaTOB M3
KpPYTJIOH IIPOBOJIOKM, HOMYCKAaeTCs MPHMEHEHHE CTAIbHBIX KAaHAaTOB 3aKpbITOrO THMA M3
3€TOOpa3HbIX H KIMHOBUAHBIX OLIMHKOBAHHBIX IPOBOJIOK.

17.3 KoHI1bl CTAJIbHBIX KAHATOB B CTaKaHaxX MM My(QTax clieAyeT 3aKperiaTh 3aTMBKOM
HUHKOBEIM craBoM LIAM9-1,5J1 mo 'OCT 21437.

17.4 Jns 3J€MEHTOB aHTEHHLIX IOJIOTEH CJENyeT IPHMEHSTH NPOBOAA COIJIaCHO
Tabmune I'.11 npunoxenus . IlpuMeHeHHe MEIHBIX MPOBOJIOK HOMYCKAETCS TOJBKO B
CllydasiX TEXHOJIOrH4eCKOd He0OX0aMMOCTH.

17.5 3HaueHHe PacyETHOTO CONPOTHUBIICHHS (YCHIIMSA) PACTSHKEHHMIO MTPOBOAOB H MPOBOJIOK
CllefiyeT  TpHHMMATh  pPaBHbIM  3HAYEHUIO  pa3pelBHOIO  YCHJIMs, YCTAHOBJICHHOMY
roCyAapCTBEHHBIMH CTaHapTaMH, IENIEHHOMY Ha KO3(GUUHMEHT HACKHOCTH [0 MATEPHATTY V!

JUISL QTIIOMUHMEBBIX M MEHBIX POBOIOB Y = 2,5; )

LIS CTANICAIOMUHHUEBBIX IIPOBOJOB [IPY HOMHUHANBHBIX CEYCHMSAX, MM

16 u 25 - Ym =2,8;

35-95 - Ym =2.,5;

120 u Gomee — Yn =2,2;

JUIs OMMETAINIMYECKUX CTAJIEeMEIHBIX IIPOBOJIOK Y, = 2,0.

17.6 Ilpn pacyerax KOHCTpykuui AC cienyer IpHHAMATh KO3((PHIHEHTH! YCIOBHH
paboThl, ycTaHOBNEHHBIE B 4.3; B paszaene 14 u B Tabmuue 47.

Tabnuna 47
DneMEHTHl KOHCTPYKUM it Ko:aq)vd) HIenT
ycAoBHi paboTht ¥,

[TpeABapHUTELHO HAMPSKEHHBIE 3JIEMEHTDI PELIETKH 0.90
DnaHLbi: :

KOJbLIEBOIO THNA 1,10

OCTaJIbHBIX THIOB 0,90
CranbHble KaHAThl OTTSXKEK MAUT WM 3JIEMEHTbl AHTEHHBIX NONOTEH
npu HUX KOJIHYECTBE!:

3-5 OTTSKEK B SpYyCe WM JIEMEHTOB AaHTEHHbIX NOJIOTEH 0.80

6-8 oTTAKEK B sApyCe 0,90

9 u Bonee OTTAXKEK B Apyce 0,95 °
3anenka KOHUOB Ha KOyllE 3aXHMaMH WM TOYEYHOE ONpeccoBaHHE 0,75
BO BTYJIKE
OnneTka KaHaTa Ha KOYyLIE WK U30J4TOpe 0.55
DNeMEHTB! KPEIUIEHHs OTTsKEK, AHTEHHbIX NOJIOTEH, NPOBOAOB, 0.90
I10/IKOCOB K OFIOPHBIM KOHCTPYKLIMAM W aHKEPHBIM (pyHNaMeHTaM
AHKepHble TAXKHU Ge3 pe3b00oBbiX CoeNMHEHUH TIPU padoTe ux Ha 0,65
pacTsKeHHE C U3THOOM
[TpoyiuHel npy paboTe Ha pacTAXEHHE 0.65
HeTany kpenneHMil 4 COEAMHEH NI CTaIbHBIX KaHATOB:

MEXaHUYECKHe, KpoMe Ocel IapH1upos 0,80

OCH LIAPHUPOB NPH CMATHH 0,90

17.7 OtHocuTeNbHBIE OTKIOHEHHS ONOP (K BBICOTE) HE JOJDKHbI IPEBHIIIATH 3HAYEHHH
(KpoMe OTKJIOHEHHH OmOp, AN KOTOPBIX YCTAHOBJEHBl HHBIE 3HAUEHHUS TEXHUYECKHM
3a7aHHEM Ha I1POEKTHPOBAHME):
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TIpH BETPOBOH MIIH TOJOMEIHOM HAIPY3KE. . vueininineiniiiniiiteieiaiieenienenens 1/100;
NIpH OAHOCTOPOHHEH NOJABECKE aHTEHHBI K OIIOpE NPH OTCYTCTBHUH BETPA. .......... 1/300.

17.8 MoHTaxHble COEAMHEHUS JJEMEHTOB KOHCTPYKIMMH, NEpeAaloniue pacyeTHble
yCHWIHSA, cleAyer IpOeKTHpPOBarh, KaK mnpaBHio, Ha Oonrax kiacca ToyHocTd B m
BBICOKONIPOYHBIX Oontax. [Ipd 3HakONepeMEHHBIX YCHJHMAX, KaK IPaBHJIO, CleAyeT
NpHUHUMATE COETMHEHUS HA BHICOKOMPOYHAIX 60NTaxX MM Ha MOHTXKHOH CBapKe.

Bo ¢naHUeBHIX COEIUHEHHAX CIENyeT, KaKk IpaBHiIO, NPHMEHATh BEICOKOIIPOYHBIE
60JITHL

[TpuMeHeHne MOHTaXHOH cBapkH WM OONTOB Kjacca TOYHOCTH A JIOJDKHO OBITH
COrJIaCOBAaHO C MOHTHPYIOWIEH OpraHu3auueit.

17.9 Packocwl ¢ rubkocteio Gojee 250 mpu mepekpecTHOH penieTKe B MeECTax
nepecedeHuit TO/DKHBI OBITh CKpETIeHbE MeXy Co00H.

Iporubsr pacnopox [HadparM H 3JIEMEHTOB TEXHOJIOTHYECKHMX IUIOIIANOK B
BEPTHKILHON W FOPU3OHTAIBHOM IIOCKOCTSX HE JOJDKHBI IpeBBIaTh 1/250 nponera.

17.10 B koHCTpyKIMSX pemeTd4aThiX orop AHadparMsl ZOKHBI yCTaHAB/IMBATHCS Ha
PacCTOSIHMK MexXIy HUMH He Oosee Tpex pasMepOB CPEIHEro MONEPeyHOro CeHEeHUs CeKUMH
OIOPEIL, a TAK:KE B MECTaX IIPHIIOKEHHUS COCPEJOTOYEHHBIX HArpy30K U NMEPENOMOB IIOSCOB.

17.11  bBontsl (uiaHUEBBIX COEAMHEHHM Tpy0 Clelyer pasMelats Ha  OJHOMH
OKPYXHOCTH MHHHMATBHO BO3MOXHOTO IHAMETPa, KaK IPaBHIIO, Ha PABHBIX PACCTOAHUSX
MEX1y OonTamu.

17.12 DnemeHTH! pewmieTky ¢epM, CXOIAMHECA B OMHOM Y3J€, cliellyeT LIEHTPHPOBaTh
Ha OCh Mosica B TOYKE IIEpeCeueHHs MX oceif. B Mecrax mpuMbIxaHUS packocoB K QuiaHiam
JOIYCKaeTcss HMX pAacUeHTPOBKA, HO, Kak IpaBHio, He Oojiee 4eM Ha TPETh pasMepa
nomnepeyHoro cedeHus nosca. [lpy pacuentpoBke Ha GOJBHIMH pasMep 3JIEMEHTHI JOJKHBI
ObITH PAaCCUKTAHbI C YUYSTOM Y3/10BBIX MOMEHTOB.

B mpope3npx (acoHkax A KpeIUICHHs paCKOCOB M3 KPYIJION CTajlH KOHELl IIPOpe3d
CJIE/lyeT 3aCBepIMBaTh OTBEPCTHEM AMaMeTpoM B 1,2 pasa 6obile AHaAMETPa pacKkoca.

17.13 OTTsXKKM B MauTax ¢ pemi€TyaThiM CTBOJIOM CHEAYET LIEHTPUPOBAaTh B TOYKY
MCPEeCEYeHRs OCCH MOSCOB M PACNOpOK. 3a YCIOBHYIO OChb OTTSKEK CAeAyeT NPHHHMATh
xopay.

JIucToBBIE MPOYHMHBI IUIN KpPEIUICHHS OTTDKEK MOJDKHBI TOIKPEILIATBCH pebpamu
KECTKOCTH, TPEJOXPAHAIOMUMH UX OT H3Tuba.

KoncTpykiuu y3/0B KpeIUIeHHs OTTSDKEK, KOTOPBHIE He BIHCHIBAIOTCA B TPAHCIOPTHHIE
rabapHThl CEKLUH CTBOJIA MA4T, CIEAyeT NPOEKTHPOBATh Ha OTAENBHEIX BCTaBKaX B CTBOJIE B
BHJIE XKECTKUX rabapUTHBIX AuadparM.

17.14 Hatsxuple ycrpoiictBa (My(QTHI), CiyXall¥de MUIAd PEryjJMpOBKM JUIMHBI H
3aKpEIUICHAS. OTTSOKEK MAyT, JODKHBI KpPEIMTHCS K aHKEPHBIM YCTpOHCTBaM TrHOKOi
KaHATHOM BCTaBkoi. JINMHA KaHATHOM BCTaBKM MEXIY TOPIAMH BTYJIOK JOJDKHA OBITH HE
meHee 20 1uaMeTpoB KaHaTa.

17.15 Jna snementoB AC crneayer NPHMEHATE THIIOBBIE MEXaHWYECKHE JETalH,
OpOIICANINE UCTBITAHUSA Ha IPOYHOCTH H YCTAIOCTb.

Pe3p0y Ha pacTAHYTHIX 2JeMeHTax ciemyeT npuHuMars cornacHo 'OCT 8724, TOCT
9150, F'OCT 24705 (ucnonHEHHE BIAJMHEI pe3bOBl C 3aKPYTTIEHHEM).

17.16 B oTTskKax MayT, Ha IPOBOJAX M KaHATaX FOPH3OHTAJIBHLIX AHTCHHBIX MOJIOTEH
IUTA ramenus BUOpauuy crefyeT mpelyCMaTpHBATh MOCHENOBATENbHYIO YCTaHOBKY IIapHBIX
HH3K04acTOTHBIX (1 — 2,5 I'it) M BRICOKOYacTOTHBIX (4 — 40 I'ty) BuGporacurenell pecCOpHOro
Tuna. Hu3ko9acToTHRIE racHTENH ClexyeT BHIOMpaTh B 3aBUCHMOCTH OT 4aCTOThI OCHOBHOI'O
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TOHa OTTSDKKM, MPOBOAA WM Kanata. PaccTosHHE s OT KOHLEBOM 3a/I€)IKM KaHATa JO MecTa
HOJBECKH racuTeseil cneyer onpenests o popMyie

520,41 x10%d JPim , (215)

rae d— nMaMeTp KaHaTa, IPOBOJA, MM,
m — Macca 1 M KaHaTa, IpoBoja, Kr;
P — npensaputenbHOE HaTsDKEHHE B KaHaTe, nposose, H.

BBICOKOYACTOTHBIE TacHUTENH CIEeAyeT YCTaHABJIMBATh BEHIIIE HHU3KOYACTOTHBIX Ha
paccTosnuH s. Ilpy mponerax npoBONOB H KAHAaTOB AHTEHHBIX IIOJIOTEH, NPEBHIMIAIOMIAX
300 M, racHTeNH clielyeT YCTaHABIUBATH HE3ABUCHMO OT pacyeTa.

Jna ramenus xoneOaHWil THNA «TaNOMUPOBAHHE» CIEAYET W3MEHATH CROOONHYIO
JUIMHY KaHaTa (IIpoBO/ia) IOBOJIKaMHU.

17.17 AHTeHHBIE COOpYKEHHS pPaZHOCBA3H HEOOXOJMMO OKpalllMBaTh COIJIACHO
TpeOOBaHUSAM IT0 MApPKHPOBKE U CBETOOTPKAECHHIO BBICOTHBIX MPENMATCTBHA B COOTBETCTBHH
¢ HactaBneHueM no aspoaunamuveckoii ciyx6e B rpaxaaHCKOH aBHALIMK.

17.18 MexaHuyeckue IeTand OTTSKEK, apMaTyphl H30JIATOPOB, a TaKiKe METH3bl, KaK
[IPaBHJIO, JIOJKHBI OBITH OLIMHKOBaHHBIMHU.

18 JonoJsnuTesbHbie TPeGOBAHH N0 NPOEKTHPOBAHHIO KOHCTPYKUHI
3AHMIi H COOPYKeHMIi MPU PEKOHCTPYKUHH

18.1 O6uue noJ1oKeHus

18.1.1 OueHKy OCTaTO4HOTO pecypca KOHCTPYKUMH 3aHuil 1 coopyxKeHu# cienyer
NpOH3BOJUTL H2 OCHOBAaHMH aHAJM3a HMEIOINEHCS TEeXHHYEeCKOH JOKYMEHTalluy,
BU3YQIBHOTO, HHCTPYMEHTAIBHOTO OCBUIETENLCTBOBAHHH, MPOBEPOUHBIX pPACYETOB
Hecylliedl cHOcOGHOCTH H AeQopMATHBHOCTH KOHCTDYKTHBHBIX JJIEMEHTOB, HMEIOLIHX
JeeKThl WM MOJYYHUBIIMX MOBPEXKICHHE B IpOLECce 3KcILlyaTalud. B Hrore
OCBHICTEIBCTBOBAHUSA TEXHHYECKOE COCTOSHHE OJIIEMEHTOB 3JaHHH H COOpYXKEHHH
JOJDKHO OBITH ONPEENCHO KaK:

HCOPaBHOe — [pPH OTCYTCTBUM Je(EKTOB ¥ BHIMONHCHHM BceX TpeboBanmii
JEeHCTBYIOIMX HOPM M FOCYIAapCTBEHHBIX CTAHAAPTOB;

padoTocnocoGHoe — Ipy HAJIHYMK Ae(EeKTOB U IMOBPEXKICHHH JTOKAJIBHOIO Xapakrepa
(xateropuu B), KoTopbie NpH NOCIELYIOEM Pa3BUTHH HE MOTYT OKa3aTh BIMSHUE Ha ApyTHe
3JIEMEHTBI U KOHCTPYKIIMH, HO TOBJIMATH Ha YCNOBHUs 6€30HacHO# 3KCIulyaTallMu, T.e. IpH
4aCTHYHOM OTCTYIUIEHHH OT TpeGoBaHHMii HOpM Oe3 HapylIeHus TpeGOBaHUMH M0 MpeaebHBIM
coctosHnsM nepsoit rpynmsl (IOCT 27751) ¥ mpu Takux HapylleHUsX TpeOOBaHMI nO
[IpEAENBHBIM COCTOSIHASM BTOpPOH TIpYIIBI, KOTOPHIE B KOHKPETHBIX YCHOBHAX He
OrpaHUYHMBAIOT HOPMAIBHYIO 3KCILTYaTallHIO 31aHKs (COOPYKEHHUA),

orpaHHvYeHHo pabGorocnmocofHOe — IpH HAIMYMM JCPEKTOB M MOBpENIEHUH
(xareropuu B), He npencTaBIAOMUX ONACHOCTH pa3pyLIeHHs KOHCTPYKIHUH, HO MOIYIIHX B
JaJbHEHIIEM BBI3BATh HOBPEXKIECHUA OPYTHX DJIEMEHTOB H Y3JI0B KOHCTPYKLHH, MM IPH
Pa3BUTHH TMOBPSKICHUS TNepedTH B KATErOpHIO OMACHLIX, T.. B Ciy4asx, Korja nams
ofecreueHus SKCIUTyaTalidyl 34aHus (COOPYXEHHs) HEOOXOIMM KOHTPOJIb 32 COCTOSHHEM
KOHCTPYKUHMH, 3a NpPOJAODKUTEIBHOCTBIO MX  OJKCIUIyaTalldkd MM 33  [apaMeTpaMu
TEXHOJIOTUYECKUX NPOLECCOB (HANPHUMEP, OTPaHUYECHHE TIPY30IOALEMHOCTH MOCTOBBIX
KpaHOB);
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aBapHiiHoe — mnpu HauHYAH fAedeKToB M NOBpexaeHuit (kateropud A) o0cobo
OTBETCTBCHHBIX 3MICMEHTOB M COECAMHCHHH, [pPEICTABISIONIMX OMAaCHOCTh pa3pyILEHHS
KOHCTPYKIHH, T.e. IpH HapylICHHH HIH HCBO3MOXHOCTH MPEAOTBPATHTL BO3MOXKHOE
HapylleHue Tpeb6oBaHUH 10 NPEAETbHBIM COCTOSHHUSAM [IEPBOl TPYIIIEL.

18.1.2 Ilpn ycuneHHM WM H3MEHEHHH YCJIOBHM paGoTHl COXPAHSEMBIX KOHCTPYKLHMi
crnenyeT obecrieduBaTh Kak MHHAMYM HX paloToCHOCOOHOE COCTOAHUE.

KoHCTpYKIMH, HaxOASIIMECs B OrpaHHYEHHO pabOTOCIOCOOHOM COCTOSHHHM, IIPH
obecriedeHHH HEOOXOOMMOro KOHTPOJI MOOIMYCKaeTcs He YCHIHBaTh HA MEPHON OT
nposefeHHs 06cIen0BaHUs 10 PEKOHCTPYKIHH.

18.1.3 Jlna KOHCTPYKIHH, 3aIIPOEKTHPOBAHHEIX 11O paHee AelCTBOBAaBIIUM HOPMaM
M TEXHHYECKUM YCIOBHAM, JOTIyCKaeTCa HE IPOBOAMTE NIPOBEPOUHEIH pacdeT B cilydasx,
€CIM 3a IEpHOJX 3KCIIIyaTallHM HEe MeHee 15 5eT B HHMX HE BO3HHKIH NedeKTH H
TMOBPEXACHUSA, He HM3MCHHINCH YCIOBMs JaipHefiied OSKCIUIyaTallMM, Harpyskm H
BO3NCHCTBUSA, a IPH HX H3MEHEHHH He YBEIHYHIHCh YCHIHS B OCHOBHBIX
INEMEHTAX.

18.1.4 Ilpu ycuneHWH KOHCTPYKIHH ClemyeT NpelycMaTpHBaTh KOHCTPYKTHBHEIE
PeILCHHUS B METO/IBI IPOH3BOICTBA PaboT, 0OECIeYHBAIONIYE [LIABHOE BKITIOUEHHUE JJIEMEHTOB
H KOHCTPYKUHMH YCH/IEHHMS B COBMECTHYIO DPaboTy C COXpaHAEMBIMM KOHCTPYKIHAMH.
B Heo6xoaMMBIX cirydasx cieZyeT HCIONB30BaTh MCKYCCTBEHHOE PEryJIHPOBAaHHE YCHIIHH H

BPEMEHHYIO Pa3rpy3Ky KOHCTPYKIIHH.

18.2 PacyeTHbIe XapaKTEePUCTHKH CTATH H COeAHHEHHH

18.2.1 Ouenky kauecTBa MaTepHana KOHCTPYKIIMEA CleAyeT MPOM3BOAUTH [0 NaHHBIM
33aBOJCKMX CEPTH(HUKATOB WK 1O Pe3yjibTaTaM WCIbiTanuii oOpasuos. Vcnsitanus cinenyer
BBIIOJIHATH IIPM  OTCYTCTBHM HCIIOJIHHTEIBHOH JOKYMEHTAllHH WM cepTH(HUKATOB,
HEXOCTATOUHOCTH MMCIONIMXCS B HUX CBEACHUM WM  OOHapy)XCHUH MOBPEXKACHHKI, KOTOpPBIE
MOTITIH OBITH BBI3BaHB! HH3KMM Ka9E€CTBOM MeTalIa.

18.2.2 Ilpu uccremoBaHMH H HUCTBITAHHM METAIUIA CNEAYET ONpEJCNATH CCAYIOUIHE
MOKa3aTelH:

XMMHYECKHH COCTaB — MacCOBYIO JOJIIO 3EMEHTOB, HOPMAPYEMBIX rOCYHapCTBEHHBIMH
CTaHJapTaMH MMM TEXHHYECKUMH YCIOBUSAMH Ha CTalb;

IpeeNl TEKy4ecTH, BpeMEHHOe CONPOTHBICHHE H OTHOCHTEIIBHOE YUTHHEHHE TpH
ucneITaHuaX Ha pacrpkeHne no ['OCT 1497 (cmemyer  MpOBOAWTH HCHBITAHHS C
IIOCTPOEHHEM JUarpaMMbl paboTEI CTajlH);

yaapuyio Bszkocth nmo I'OCT 9454 nna Ttemmeparyp, COOTBETCTBYIOIHX Fpynme
KOHCTPYKUMH H pacyeTHo# TemMnepatype no Tabnuue B.3 npunoxenns B;

YIApHYIO BA3KOCTh Nocie AepopManuoHuoro crapenus no I'OCT 7268 mns rpynn
KOHCTPYKIIHii H pacdeTHBIX TeMIeparyp no Tabmune B.3 npumoxenns B;

B OTHENBHEIX CJy4adX MaKpo- H MHKPOCTPYKTYpPY CTalH (B YacTHOCTH, UIs
KOHCTpYKIMid 1-# 1 2-# rpyHnn npuioxeHus B, BHIIONHEHABIX B3 KANAIICH CTAIH TOMIIHHOM
cBBILIE 12 MM H 3KCIUTYaTHPYIOMIHXCS NPH OTPHUATENBHEIX TEMIIEPATYPax).

Mecta 0160pa npod oA onpeneNicHHs NEepevHCIEHHBIX MOKa3aTeNeH, KONMH4eCTBO mpod
U HeoOXOMMMOCTh YCUJIECHHMS MECT BHIPE3KH YCTAaHABIMBACT OpraHH3alHs, MPOHU3BOIALIAs
00ceI0BaHNE KOHCTPYKLIMIA.

18.2.3 MHccnenoBanus W HWCNBITAaHUS METAIA KOHCTPYKIHH, W3TOTOBJIEHHBIX IO
1932 r., cnexyer NpOBOAUT, B CHELHMAIN3HPOBAHHBIX HAY4HO-HCCIENOBATENLCKHX
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HHCTHTYTAX, Te KpoME CBOHCTB MeTajlla yCTaHaBJIUBaeTcs CIOCO0 NPOM3BOACTBA CTAJIM:
IyUIMHTOBas, KOHBEpTepHas ¢ NPOXYBKOH BO3LyxoM (0ecceMepoBCKas MM TOMacOBCKas),
MapTEHOBCKAS WM JIEKTPOCTAlIb,

18.2.4 PacueTHbic CONPOTUBIEHUS IIPOKATA, THYTHIX NPOodIIeH U TPYO COXpaHIeMBIX
KOHCTPYKIM# CnejlyeT Ha3Ha4aTh COrnacHo TpebosaHuaM 6.1, mpu 3ToM sHaueHuq Ry, Ry, U
Ym CHERyeT NPHUHAMATD:

Ml MeTajlla KOHCTPYKUMM, M3TOTOBJEHHBIX O 1932 r., — 10 NONy4YeHHBIM TpH
UCTBITAHUSAX MUHHUMANBHBIM 3HAYCHUSM IIpeesia TEKYYECTH M BPEMEHHOIO CONPOTUBIICHHS,
Y = 1,2;

R, s MyAJMHTOBOM CTATH JOKHO ObITh He Gomee 170 H/MM’, 115 KOHBEPTEpHOH,
MapTEHOBCKOH U snexTpocTanu — He Gosee 210 Hmm?;

UIs MeTaJlla KOHCTPYKUMH, M3rOTOBNEHHLIX nocie 1932 r.:

a) [pU HaIM9IMH cepTH(HUKAaTa — N0 MUHUMAJIBHBIM 3HAYECHHMSAM IIpeJesa TEKYYeCTH H
BPEMEHHOI'O COIPOTHUBIEHHS B FOCYJAPCTBEHHBIX CTAHIAPTAX U TEXHWUUYECKUX YCIOBHUSIX, IO
KOTOpPBIM ~ HW3TOTOBJIE€HA JIaHHAg METAIONPOMYKUMA; Y, = 1,025 gma mpoxara,
usrotosieHHoro no I'OCT 27772; +,, = 1,05 ans npokara, u3rotosnentoro nocie 1982 r. no
I'OCT 380 u 'OCT 19281; Y, = 1,1 — a5 Bcero ocTaIbHOro poKaTa;

6) npH OTCYTCTBHH cepTH(HKaTa (O pe3yJibTaTaM HCCIeNOBaHUM MeTaina COriacHo
18.2.2, a rtakke IO CBEHEGHHAM O BHMJC NOpoKara U BPEMEHH CTPOMTENHCTBA ClIE/yeT
ONpPENEIATh MapKy CTaIXM M HOPMAaTHBHBIA JOKYMEHT, II0 KOTOPOMY M3TOTOBJEHA JaHHAs
METAUIONPOSYKUHA) — 110 MHHHMANIbHBIM 3HAYCHHAM IIpefie/ia TEKYYeCTH H BPEMEHHOTO
COIIPOTHBJICHHS B HOPMATHBHOM JOKYMEHTE IJIA JaHHOW MPOAYKUHMH, Y= L,1;

B) B cilydasx KorjJa WAeHTHOHIHMPOBaTh CTalb HE YAAIOCh, — [0 MHHHMAIBHOMY
pe3yJIbTaTy UCIBITAHUM, Ym=1,1; R, He HOKHO ObITh Gosblie 210 Hmn’.

Jomyckaercd He IIPOM3BOJWUTL HCIBITAHHS MeTaUla KOHCTPYKIMI, B 3JIEMEHTax
KOTOPBIX HOpMaIbHEIE HAIIPSHKEHUS He Bbilie 165 H/mm?.

18.2.5 PacueTHble CONPOTUBIICHUA CBAPHBIX COCAHHEHHH COXPaHAEMBIX KOHCTPYKIHH,
HOANEKAIIUX PEKOHCTPYKIHMH HIIM YCHJICHHIO, ClleNyeT HazHayaTh C Y4eTOM MapKd CTallH,
CBAPOYHBEIX MAaTEpHANOB, BHIOB CBapKH, MOJOXEHHSA HIBOB M CrMOCOO0OB WX KOHTPOJI,
IPHMEHEHHBIX B KOHCTPYKIHUSAX.

Ilpn OTCYTCTBHM YCTAaHOBJICHHBIX HOPMaMH HEOOXOMNMMBIX [NAHHBIX JAONYCKaeTCs
NPHHAMATh:

IVl YTIOBBIX mBOB Ry = R.; = 0,44R.; Br=0,7 u B, = 1,0, cuntas npm sToM
Ye = 0.8;

AN pacTSHYTBIX CTBIKOBBIX mBOB  R,, = 0,55R, B KOHCTPyKuHsX,
H3roTOBNEHHBIX X0 1972 1., H R,y = 0,85R, — nocae 1972 r. Jlonyckaercs yTOYHATH
HeCymylo cocoOHOCTh CBApHBIX COSAMHEHHUH M0 pe3yJ/ibTaTaM HCIBITaHAIH 00pa3uoB,
B3ATHIX U3 KOHCTPYKIHH.

18.2.6 PacueTHBie CODPOTHBJICHHS Cpe3y M pacTaXeHHi0o OONTOB, a Takxe
CMATHIO 3JIEMEHTOB, COCHMHAEMBIX Oo0JTaMH, cledyeT OINpedeNsaTh COrjlacHoO
ykazanuaM 6.5. Ecnu HeBO3MOXKHO YCTaHOBHTH KJIacC IPOYHOCTH OONTOB, TO 3HAYECHHS
PACUYCTHBIX CONPOTHUBJCHUHA OAHOOGONTOBBIX COCNHHEHHH ClelyeT MPUHUMATH:
Rps = 150 H/mM® u Ry = 160 Himm?.

18.2.7 PacuyeTHbie CONpPOTHBICHHA 3alJICTIOYHBIX COEJHHEHHH ClienyeT MPHHUMATh
no Tabmmue 48.
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Tabnuua 48
PacyeTHOE CONPOTHBICHHE 3aKNENOYHOTO COENMHEHH S,
H/mm?
Hanpaxennoe Ycnoshoe I'pynna
COCTOAHUE o00o3Hauenne COCAHHEHHS Cpe3y H PaCTIDKCHHIO 3aKIENOK CMATHIO
U3 CTaJIH Mapok COCMHAEMBIX
INEMEHTOB
Cr2, C13 0912
Cpes ) R, B 180 220 -
C 160 - —
PacTsxeHue (OTpbiB R, B, C 120 150 -
rOJIOBKH)
Cmatue R, B - - R,,=2R,
C - - R=1,IR,
IlpumedaHus
1 K rpynne B cieayer OTHOCHTh COCAMHEHHSA, B KOTOPLIX 3aKJICOKH NOCTaBIACHbI B OTBCPCTHS, CBEPJICHHBIC B
COOpaHHBIX 3IEMEHTAX HAW B ACTALIX 10 KOHAYKTOpaM; K rpynne C — COCAHHEHHS, B KOTOPbIX 3AKUICIKH NOCTABACHD! B
OTBEPCTHA, IPOJAABJICHHLIE HAH  CBEpCHHBIE €3 KOHAYKTOpA B OTAC/BHBIX JETANIAX.
2 Tlpu NPUMEHEHHH 3AKJENOK ¢ MOTAHBIMM HIH HONYNOTAHHLIMH TOJIOBKAMH PacHETHEIE  CONMPOTHBICHHA
3aKJIENOYHBIX COCAHHEHHIH CPe3y H CMATHIO ClieyeT NOHMKATh YMHOXEHHEM Ha ko3dduunent 0,8. Paborta yka3zaHHsIX
3aKUIENOK HA PacCTsHKECHHE He NOMYCKaeTCA.

Ecnim B HCIOMHHUTENBHOH JOKyMEHTAIMH OTCYTCTBYIOT YKa3saHHs O CHocobe
o0pa3oBaHHs OTBEPCTHH M MaTepHale 3aKJICMOK H YCTAHOBHTh MX MO0 UMEIOMIMMCS JAHHBIM
HE TIPEICTABIETCS BO3MOXKHBIM, pacyeTHbIE CONMPOTHBICHHSA CJIeAYeT NPHHAMATH II0
tabaune 48 Kak Ul coeMHeHuH Ha 3aktenkax rpymmnsl C u3 crann mapku Cr2.

Pacder 3aKiemnodHbIX COeJMHEHMIH ClieAyeT BBINONHATH coryiacHO ¢opmynam 14.2.9,

18.3 YcuiaeHue KOHCTPYKIHiA

18.3.1 KoncTpykuuu, 3KCmlyaTHpyeMble IIpH IONOXHUTENBHONH TemIieparype H
U3rOTOBJICHHBIE M3 KHIAIIEH MaJOyIJIEpOJUCTON CTalH, a TaKXKe U3 OpPYrHx crajeH, y
KOTOPBIX 110 Pe3y/IbTaTaM HCHBITAHHN 3HAUYCHUS yAapHOM BA3KOCTH HHUXE IapaHTHUPOBAHHBIX
rOCYAAapCTBEHHBIMH CTAHJAPTAMH IO CTAIAM UL TPYIN KOHCTPYKIHA B COOTBETCTBHH C
TpeOOBaHMAMH NPWIOKEHHS B, HE moanexaT yCHIEHHIO WM 3aMEHE IIPH YCIIOBHHM, YTO
HaNpsHKEHUS B JJIEMEHTaX K3 OTHX crajed He OyAyT IIpeBbILAaTh 3HAYECHUN, MMEBLIHUXCS JIO
peKoHCTpyKUuH. PerieHne 06 MCNONb30BaHMM, YCHICHHHM HIM 3aMEHE 3THX KOHCTPYKIHH,
€clM OJKCIUTyaTallus HMX He OydeT COOTBETCTBOBaTb YKa3aHHOMY YCIIOBHIO, CIEXYET
IPUHAMATh Ha OCHOBAHUH 3aKITIOYEHUS CIIEIHATU3UPOBAHHOIO HAYYHO-HCCIIEA0BATENBCKOIO
HHCTHUTYTA.

18.3.2 PacueTHyio cxeMy KOHCTPYKILHH CjeIyeT NPHHHMATh C Y4€TOM OCOOECHHOCTEH
ee JneHcTBUTENBHOH paboThl, B TOM 4YHCIE C Yy4€TOM  (GakTHYECKMX OTKJIOHEHHUH
TeOMETPHYECKOH (GOPMBI, pa3sMEPOB CEYCHHH, YCIOBHH 3aKpeIUicHUS U BLITNOJIHEHUS Y3JIOB
COIPSKECHHUS 3JIEMEHTOB.

IIpoBepounbie pacdeThbl JJIEMEHTOB KOHCTPYKHUHH W HX COEAMHEHUH CledyeT
BBITIOJIHATH C Y4eTOM OOHapyKEHHBIX Ie(EeKTOB W MOBPEXIEHHH, KOPPO3HOHHOIO M3HOCA,
¢paxTHYEeCKHMX YCIOBHH CONPSKEHHS H OnupaHusd. Pacder 3IEMEHTOB JOIMycCKaeTcs
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BBIOJNHATE NO JIeOPMHPOBAHHON CxeMe, MPHHHMasd NPH 3TOM KO3(QUUHEHT YCIOBHIA
pabotsi ¥, = 1,0 n1g no3ummn 4 u 5 tabmunsr 1.

18.3.3 Konctpykuuu, He ynoBjieTBopsiomue TpeOoBaHMAM pasnenoB 7-9, 11-14 u
15.7.1 -15.7.5, 17.2, a taxxe TpeGoBanmaM CII 20.13330 mo orpaHHYEHHIO BEPTHKAIBHBIX
nporuboB, JOIKHEI OBITh, KaK IPAaBHJIO, YCHJIEHBI HIIH 3aMEHEHB], 33 HCKITIOYEHHEM CIIydaeB,
yKa3aHHbBIX B JAHHOM pa3sJiene.

OTIUIOHEHHS OT TEOMETPHYECKO# (OpMEBI, pasMEpPOB 3JIEMEHTOB M COCHWHEHHI OT
HOMHH&IBHBIX, npeBbimatomue ponyckaecmsie ['OCT 23118 m CHull 3.03.01, HO He
NPENSTCTBYIOIME HOPMAIBHOH OKCIUIyaTallMH, MOIYT HE YCTPaHATHCS MNpPH YCIOBHH
obecnieyeHns Hecymieii CHOCOOHOCTH KOHCTPYKIMiA ¢ ygeToM TpeboBarnid 18.3.2.

18.3.4 Jlomyckaetcs He yCHIMBATh DJIEMEHTHI KOHCTPYKIIMiA, €CITH:

HX BEPTHKAIbHBIC H TOPH3OHTANBHBIE NPOrMOBl H IIEpeMEINCHHA NPEBHIIAIOT
npenenbHble 3HadeHHA, ycraHosneHHble CIT 20.13330, HO He HpemsTCTBYIOT HOPMANBHOM
SKCILTyaTallii HCXO/S H3 TEXHOJIOTHYECKHX TpeGOBaHMiA;

HX TruOKOCTh mpeBbIIIACT MNpelielibHble 3HaYyeHMs, YCTaHOBIEeHHbie B 10.4, HO
OTKJIOHEHHS TOJIOXEHUS KOHCTPYKIHH He IIpeBBINIAIOT 3HaYeHu#, ycraHorineHHsx CHulIl
30301, u ycuaus B 9eMeHTaX He OyAyT Bo3pacTaTh B mpolecce JajibHehnieH
JKCIUIyaTallHH, a TaKke B TeX CJy4asdX, KOrZa BO3MOXHOCTb HCIONB30BAHAS TaKHX
3JIEMEHTOB IIPOBEPEHA PACYETOM WM HCIBITAHHIMH.

18.3.5 Ilpyu ycwicHMH KOHCTPYKIHH JOMYCKAacTCs YYHTBIBATE BO3MOXHOCTH
MPeBapUTENIHOTO HANPDKEHHS M aKTHBHOTO PEryJIMpOBAHUA YCHIMH (B TOM YHCIE 32 CYeT
CBApKH, U3MEHEHHII KOHCTPYKTHBHOM H PacueTHOM CXEM), a TAKKe YNpPYroILIaCTHYECKYIO
paboTy CTaM, 3aKpUTHICCKYIO paboTy TOHKOCTEHHBIX JIEMEHTOB ¥ OOHMIMBOK KOHCTPYKLHH B
COOTBETCTBHH C IEHCTBYIOUIMMH HOPMaMH.

18.3.6 KoHCTpYKLIMM YCHIECHHA H METOBI €T0 BBIIOTHEHHS NOJDKHEI IPENYCMaTPUBATh
MepBI 10 CHIDKEHHIO HeXXeJTaTeNbHBIX HONONHHTENBHEIX edhopMalinii 21eMEHTOB B Ipoliecce
YCHJIEHHSI B COOTBETCTBHH ¢ 4.3.5.

Hecymias ¢niocoOHOCTE KOHCTPYKIHMH B IIpOIECCE BHINONHEHHS pafoT IO YCHICHHIO
IOJDKHA 00ecHeyrBaThCS C YUeTOM BIHSHHA OciallieHHH cedeHHH AOMOJHMUTETHHBIMH
OTBEPCTHUSIMH 1101 OOJTHI ¥ BIMSHUSA CBapKH.

B HeoOX0aMMEIX ClIydadx B IIEPHOX YCHIEHUS KOHCTPYKLHUS JOJDKHA OBITh TTOJTHOCTBEO
HIIH YaCTUYHO Pa3rpyxeHa.

18.3.7 B xoHcTpykumsax 2-#, 3-H m 4-i rpynn (coriacHO NpWIOKeHHIO B),
SKCILUTYaTHPYEMBIX [IPH PacueTHOH TEMIIEPAType He HuxXe MuHyC 45 °C B HearpecCHBHON HIIH
cnaboarpeccuBHOH cpene, i o6GecliedeHHs COBMECTHOM paboThl neraleft ycHieHHs H
CYIIECTBYIOIEH KOHCTPYKIHH JOIyCKAeTCs IPAMEHSTH IIPEPhIBUCTEIC (1aHTOBEIE MIBHL

Bo Bcex ciyyasdx NpMMEHEHHs YIJIOBBIX LIBOB, KaK [pPaBHJIO, CJIEAyeT Ha3HadaThb
MHHHUMAJIBHO HeoOXONUMBIE KaTeThL Honyckaercs KOHIICBEIE YYacTKH [IBOB
MpOEKTHPOBATH C KAaTeTOM  OOMBIIMM, 4YeM KaTeT IPOMEXYTOYHBIX Y4YacTKOB, H
YCTaHaBJIMBATh UX PA3MEPHI B COOTBETCTBHH C PACUETOM.

18.3.8 Ilpu ycHNEHHWH DJJEMEHTOB KOHCTPYKIMH [OIIyCKaeTcs IPUMEHSTH
KOMOHWHHMPOBAHHBIE COCTUHEHHMS: 3aKICTIOTHBIE C PPUKIIMOHHBIMME; 3aKJIETIOYHbIe ¢ OonTaMu
KJIacca TOYHOCTH A.

18.3.9 B snemeHTax rpynm KOHCTpYKIHH 1, 2, 3 umm 4 (corflacHo MpuiioxeHH0 B),
MOABEPXKEHHBIX NPH YCHICHHHM HArpeBy BCIEACTBHE CBaPKU, PAacUETHOE HalpsXKEHHE Gy He
JI0JDKHO IIpeBblath 3Hadenuit 0,2R,; 0,4R,; 0,6R, unu 0,8R, COOTBETCTBEHHO.
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HampsbxeHue G, cienyer oOupeaeNaTb OT HArpy3oK, JAeHCTBYIONIMX BO BpeMs
YCHJIEHMS, JUI1 HEYCHJICHHOTO CEUCHHS C Y4eTOoM (aKTHIECKOTO COCTOSHHMA KOHCTPYKLHH
(ocnabneHuit cedyeHus, HICKPUBJICHHM dJIEMEHTa | JIp.).

I1pH npeBblIeHHH yKa3aHHBIX HANPsKeHHH HEOOXOMMMBI pa3rpy3Ka KOHCTPYKIMH Wi
MOABEACHHUE BPEMEHHBIX OMOP.

16.3.10 Ilpm pacdere 3/1€MEHTOB KOHCTPYKIMM, YCHJCHHBIX NYTEM YBEIHYCHHS
CedeHHs, Kak IIPaBHJIO, ClIELyeT yYUTHIBATh Pa3HBIC PAaCUETHBIE COMPOTHBIICHU MAaTEPHAIOB
KOHCTPYKIIMH M ycuieHws. Jlomyckaercs NPUHMMATH OJHO PacdeTHOE CONPOTHBIIEHHE,
paBHOE MEHBILIEMY H3 HHX, €CJIH OHH OTJIHYAlOTCA He bonee 4eM Ha 15 %.

16.3.11 TIlpu pacuere Ha YCTOWYHBOCTH 3IEMEHTOB INIPH HEHTPAIBHOM CXATHH H
C)KaTHHA C M3rHOOM JOIMYCKAeTCA MPUHAMATD Ul YCHJICHHOTO CEYEHHS B [IETIOM NPHBENEHHOE
3HAYCHHE PaCYETHOrO CONPOTHBICHHS, BRIYACIIEMoe 10 dopmyIe

R, =R, Jk, (216)

rae Ry — pac4eTHOE CONPOTHBIICHHE OCHOBHOIO METAILIA, OIPEACIIAEMOE COMTIACHO
TpeGoBanuamM 18.2.4;
k — xo3pbuLHenT, BEYACIIEMEIH o hopMyne:
R A. A_R,
k=[*(1-—)+—][-=
[ R ( n ) A I R

1.1
A=)+ (217)

¥ a a ¥ a a

3neck Ry, — pacuyeTHOE CONPOTUBIICHAE METAIUIA YCHIICHNS;
A, I - COOTBETCTBEHHO ILIOMA/IL U MOMEHT MHEPIHH HEYCHJIEHHOTO CEYCHMS JJIEMEHTA
OTHOCHTETILHO OCH, IEPNEHAHKY/IIPHOM IUIOCKOCTH NPOBEPKH YCTOHIHBOCTH;
Ag 1, — TO Xe, yCUNEHHOrO CeYeHHNd IEMEHTA B LIeJIOM.

18.3.12 Pacyer Ha MPOYHOCTh M YCTOHYHUBOCTH DJIEMEHTOB, YCHICHHBIX CIOCOOOM
YBEIHYCHUS CeYeHHH, KaK IIpaBWIO, CIEAYeT BBHIIONHATH C YYETOM HANPAKCHHHE,
CYHIECTBOBABIINX B DJIEMEHTE B MOMEHT YCWIEHHA (C YYETOM pa3rpy3KH KOHCTPYKUHIA).
Ilpn sToM cieayeT y4MTHIBaTH HadaJbHble MCKPHBJIEHHS DJEMEHTOB, CMELICHHE LIEHTpa
TSDKECTH YCHJICHHOTO CEYEHUS! M HCKPHMBIEHHS, BBI3BaHHBIE CBAPKOH.

WckpusiieHust OT CBapKU HpPH IPOBEPKE YCTOHYHBOCTH 3IEMEHTOB IPH LEHTPAILHOM
CKaTHM M C)KaTHH C HM3TEOOM JIONYCKACTCS YYHMTHIBATH BBEACHHEM JOIOJIHHUTEILHOIO
k03¢ duiUenTa ycaoBui paboThl Ye.qq = 0,8.

IIpoBepky Ha IPOYHOCTH 3NIEMEHTOB, A1 KOTOpBIX corinacHo 18.3.10 npuHATO OIHO
pacyeTHOEe CONpOTHBIEHHE, KpoMe pacdera no dopmynam (50), (51) u (105), monyckaercs
BLIIOJIHATh Ha TOJIHOE pacyeTHoe ycuiue Oe3 yuera HaNpsDKCHMH, CYIIECTBOBABIIMX OO
YCUJICHHS, a TPH [POBEPKE CTCHOK Oamok Ha MECTHYIO YCTOHYHMBOCTEL JOMYCKaeTcs
HCIIONB30BATh JIOIONHUTEABHBIN K03bGHITHeHT YCIoBHi paboThl Y, 4¢ = 0.8.

18.3.13 Pacuer Ha OPOYHOCTH 3JIEMEHTOB KOHCTPYKLHMH, YCHIMBAEMBIX METOIOM
YBEJIUYECHHUS CEYCHUH, ClielyeT BBIIOJIHATD 110 hopMyJIaM:

a) Ui IICHTPANbHO-PACTAHYTHIX CUMMETPHYHO YCHIHBAEMbIX 3JEMEHTOB — (5);

6) A4 HEHTPaTbHO-CKATHIX CHMMETPHYHO YCHINBAEMbIX 3TEMEHTOB

N/ AR WY )<, (218)

rae Yv=0,95 — TIpH yCuJeHHH Oe3 HCTIOb30BAHMS CBAPKU
Yv=0,95-0,25 064/ R,— 1IpH yCuJIeHUH C HCIIOJIL30BAHHEM CBAapKH;
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B) JJ11 HECCUMMETPHYHO YCHJIMBACMBIX LICHTPaIbHO-PAaCTAHY THIX, UCHTPAJIbHO-CXKATBIX
H BHECIICHTPECHHO-CXATBIX 3JIEMEHTOB

1 N M, M,
—+ y+I'

x) <1, (219
Ryuy. A 1 ) )

x ¥

e Yu = 0,95 nna xoHcTpyKuMii rpynnst 1;

Yir =1 s xoHcTpykim# rpynn 2,3 u 4;

npu N/(AR,) = 0,6 cnenyer IPHHAMATL Yy = Yv, 3MECH Yy CIEAYET ONPEIACIATD Kak
B Gopmyne (218).

UsruGaromme MmomMeHTHI M, H M, cnelyeT ONpelesaTh OTHOCHTENLHO [JIaBHBIX OCEH
YCHJICHHOTO CEYEHHA.

18.3.14 Jlonmyckaerca He YCHIHBaTh CYDIECTBYIONMIHE CTaJIbHBIE KOHCTPYKLIHH,
BLINIOJIHEHHKIE C OTCTYIIEHHEM OT TpeGosanmii 14.1.7, 14.1.10, 14.2.2, 15.1.1-15.1.3, 15.2.1,
15.2.3, 15.3.3-15.3.5, 15.4.2, 15.4.5, 15.5.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-17.11, 17.16,
TIPH YCJIOBHH, YTO:

OTCYTCTBYIOT  BEI3BaHHBIE OTHMH OTCTYIUICHHAMH TOBPEKIEHHA  JJIEMEHTOB
KOHCTPYKIHI;

HCKIIOYEHBl H3MEHEHHs B HEONAaronmpusATHYI0 CTOPOHY YCJIOBMH SKCIUIyaTalHu
KOHCTPYKIIHH;

HeCyIas CIHOCOOHOCTh H . JKECTKOCTh OGOCHOBAHBI pacdeToM € ydeToM TpeboBaHuit
18.3.2,18.3.4,18.3.9;

BBIMOJIHSIOTCS MEPONIPHATHA IO OPERYNPEXACHHIO YCTAIOCTHOIO H  XPYNKOro
pa3pymICHHs KOHCTPYKIHH, Ha KOTOpBIE€ pPAacHpOCTpaHAIOTCA ykazaHus 12.1.1, 12.13 #u
pasznena 13.

Ilpy BHINOJNHEHMH 3THX YCIOBHH IJI NPOBEPOK YCTOMYHMBOCTH LEHTPAILHO-CIKATBIX
3JIEMEHTOB JIOIYCKaeTCs NIPHHAMATh THIl CCUeHHs «b» BMECTO THNA «C» (CM. Tabnuuy 7 u
tabnuny JI.1 npunoxenns JT).
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IIpuaoxenne A
(cnpaBo4HoOE)

IlepedyeHh HOPMATHBHBIX JOKYMEHTOB

CIT 20.13330.2011 «CHwuII 2.01.07-85* Harpy3ku 1 BO3AeHCTBHSI»

CHnll 2.03.11-85
CHulT 2.09.03,85
CHBuIl 3.03.01-87
CHull 21-01-97*
CHull 23-01-99*
I'OCT 380—94

T'OCT 535—88

rOCT 839—80
TOCT 977—88

T'OCT 1050—88

I'OCT 1497—84

I'OCT 1759.0—87*

I'OCT 2246—70*
'OCT 3062—80*

I'OCT 3063—380*

I'OCT 3064—80*

roCT 3066—80*

roCT 3067—88

r'OCT 3068—388

I'OCT 3081—80*

I'OCT 3090—73*

1o

3ammrTa CTPOUTENBHBIX KOHCTPYKIHH OT KOPpO3un
CoopyxeHns MPOMBIIUIEHHBIX MpPEeIIpUATHI

Hecymue n orpaxatome KOHCTPYKIHH

TloxapHasi Ge30nMacHOCTb 3/IaHHH H COOPYXEHHH
CrpoiTenbHas KIMMaTONOTHS

Crane yrmepoauctas OGBIKHOBEHHOro KauecTsa. Mapku

TIpokar coproBoii H (hacOHHBLII M3 CTAMM YIVIEPOIMCTOH OGHIKHOBEHHOTO
Kagectpa. O61iMe TEXHHYECKHE YCIOBHSA

TIpoBona HeH30MMpPOBAaHHBIE IS BO3AYIIHBIX JHHHHN OSJeKTpOnepesadH.
Texauueckne ycnoBus

OTtnueku cranbHble. O6UIHE TEXHHYECKHAE YCIOBHS

‘TIpokat copTOBOif, KATHOPOBAHHBIH, CO CIICLHANBHOK OTACIKON
MOBEPXHOCTH M3 YIJIEPOAMCTON KAueCTBEHHOM KOHCTPYKIWOHHOH CTaIH.
Obmue TeXHHYECKHE YCIOBHA

Metamnel. Metonbl HCHBITAHHN Ha pacTsKeHHE
BonTel, BURTHI, INNHIBKH U raiku. TeXHHIECKHE yCIOBHS
IIpoBostoKa cTanpHasi CBapoyHas. TeXHHUYECKHE YCIOBUSA

Kanar ogunapuo#t cBuBku Tuna JIK-0 xoHcrpykumm 1x7 (1x6).
CoprameHT

Kanar onumapro#i cBuBkg TtHna TK KoHCTpyKumm 1x19 (1x6x12).
CoprameHt

Kaunar oaunapuoii ceuskd THna TK xoHCTpyknmu 1x37 (1x6x12x18).
CoprameHnT

Kanar ngoiinoii cBuBky Tina JIK-0 koHcTpykumn 6xX7(14+6)+1x7(1+46).
CoprameHT

Kanar cransHO# npoliHoi cBuBkd THa TK koHCTpykunu 6x19 (1+6+12)+
+1x19x (1+6+12). Coprament

Kauar cramsHol aBolinol ceupke Thna TK koHcTpyKImu 6x37(1+6+12+18)+
+1x37x (14+6+12+18). CoprameHnt

Kanar mBoiHoit ceuBku Tuma JIK-0 korcTpykimy 6X19 (149+9)+7x7(146).
CoprameHT

Kaunate! cranbhple. KaHaT 3aKpbIThIH Hecyluil ¢ OOHHM cIOEM
3eT000pa3Hoi npoBosioku u cepueynukom tuna TK. Coprament
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FOCT 3822—79 Ilposonoxa OGumeramnudeckas craiemenHas. TeXHH9ecKde yCnoBUsA

I'OCT 5264—80 Pyynas pyrosas ceapka. Coenuuenus cBapusie. OCHOBHBIC THIIBL
KoHCTpyKTHBHBIE 2JIEMEHTEI ¥ pa3Mepsl

T'OCT 5915—70* Taiiku mecturpannbie knacca togHocta B. KoHcTpykuus u pasmeps
I'OCT 5927—70* T aiixu mecTHrpaHHble Kiacca TOYHOCTH A. KOHCTpYKILHs H pasmepbl
I'OCT 6402—70* 1llait6s! npyxunubie. Texuuueckue ycaoBus

IOCT 7268—82 Cram. Meton onpefiefieHist CIJIOHHOCTH K MEXaHHYeCKOMY CTAPEHHIO Mo
HCIBITAHHIO Ha yHapHbIA M3rub

I'OCT 7372—79* IlpoBonoka crambHad KaHaTHas. TexHHYecKue YCIOBUA

I'OCT 7669—80* Kanar msoiiHoii ceueku Tena JIK-PO xoncrpykumm 6x36 (1+7+7/7+14)+
+7x7(1+6). Coprament

I'OCT 7675—73* Kauars! cramphsle. KaHat 3aKpbIThIf HECYIIHiA C OHHM CJIOEM KIMHOBHIHOM
M OJIHHM CJIOEM 3€TOO0pa3HO#M HpOBOJIOKH H cepacdHukoMm THna TK.
CoptamenT

I'OCT 7676—73* Kanarb! craimbHble. Kasar 3aKpeITblii HECYIMiA ¢ IBYMA C/IOSMH KIHHOBHITHOM
M OJHHM CJIOeM 3eTo00pa3sHOH IpPOBOJIOKH H ceplieyHHKOM THma TK.

Coprament
T'OCT 7798—70* Bontsl ¢ mecTHrpaHHO#H roJIOBKOH kiacca TOYHOCTH B. KoHcTpykuua u
pasMephI

I'OCT 7805—70* BouthI ¢ MECTHrpaHHOM TONOBKON Kilacca TouHOCcTH A. KoHCTpykums u
pasMepsl

I'OCT 8050—85 [Iyokuch yriiepona razooOpasHas HKHMAKas. TeXHHYECKHE YCNOBHUS

TOCT 8713—79  Caapxa noa ¢pmocom. Coeminenns cBapHbie. OCHOBHBIE THIIbL, KOHCTPYKTHBHBIE
JJIEMEHThI M Pa3MEPEI

F'OCT 8724—2002 OcroBHBIC HOPMBI B3aHMO3aMEHAEMOCTH. Pe3s0a MeTpHIecKas.
JuaMeTpsi U mary

I'OCT 8731—87 TpyObl cranpHble GeciioBHble ropsaeaedopMupoBaHHble. TexHHUecKue
YCNoBHA

T'OCT 9087—381* ®urocel cBapoYHBIE IUIABJIEHBIE. TE€XHHYECKHE YCIOBUS
I'OCT 9150—2002 OcHoBHbIe HOpMBI B3aHMO3aMeHAEMOCTH. Pessba merpuueckas. Ilpodwms

I'OCT 9454—78 Mertamnsl. Metox HCIbITaHHs HA YAAPHBIH H3THO NpH NOHHXKEHHBIX,
KOMHATHOM 4 IOBBILICHHBIX TEMIIEpaTypax

I'OCT 9467—75* DneKTpoab! TOKPHIThIE METAUTMIECKHE 1Sl PyTIHOM IyroBo CBapKu
KOHCTPYKIIMOHHBIX M TEIUIOYCTONYMBRIX CTanei. Tumsl

T'OCT 10157—79* AproH razoo0pa3nbli u kHAKHH. TexHuueckue ycnoBus

TOCT 10605—94 Taiiku mecTHrpaHHble C IMaMETPOM pe3bObl cBhImIe 48 MM Kiacca
ToyHOCTH B. TexHuueckue ycI0BHA

T'OCT 10/U5—80 TpyGs! cransHbie 3JIEKTpOcBapHble. TeXHUUECKUE YCIOBUS

11t
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I'OCT 10706—76

T'OCT 10906—78*

I'OCT 11371—78*

I'OCT 11474—76

I'oCT 11533—75

I'OCT 11534—75

T'OCT 14637—89

['OCT 14771—76

I'OCT 14776—79

'OCT 14954—80

[OCT 16523—97

r'OCT 17066—9%4

IOCT 18123—82*
I'OCT 18126—94

[OCT 18901—73*

I'OCT 19281—89

T'OCT 21437—95

roCT 21780—383

TOCT 22727—88
rOCT 23118—99
[OCT 23518—79

112

TpyObi cTaIBHBIE AMEKTPOCBAPHBIE TIPAMOILLIOBHBIE. TeXHIuecKue TpeboBaHMsA
1lait6e1 xocwie. Texnnueckne ycnosus

Llai6s1. TexHuueckHne ycaoBHs

Ilpoduny cranpaple rayTeie. Texauyeckue ycloBHs

ABTOMaTHYeCKas H IIOJyaBTOMaTH9eCKas AyroBas cBapka nox ¢GocoM.
CoenviHeHHs CBapHBIE MO OCTPHIMH U TYNBIMH yriaMH. OCHOBHbIE
THIIbl, KOHCTPYKTHBHBIE 3JEMCHTH K Pa3Mephl

PY‘{Haﬂ IYToBasi CBapKa. Coenvnenus CBapHBIC IIOA OCTPBIMH H TYTIBIMHA
yriiaMu. OcHoBHBIE THIIBI, KOHCTPYKTHBHBIC JJICMEHTBI H pasMEpbl

TpoxaT TOJNCTONMCTOBON K3 YIJIEPONUCTOM CTANH OGBIKHOBEHHOIO
KauecTBa. TeXHUUYECKHe YCIOBHs

IIyronaﬂ CBapKa B 3allIUTHOM rase. CoeauHeHHs CBapHBbIC. OcHOBHbIE
TUIB], KOHCTPYKTHBHBIE J3JIECMCHTBI H pasMEphl

Hyrosas csapka. CoefineHusl csapHple TOR€UHBIC. OCHOBHBIE THIIBL,
KOHCTPYKTHBHBIE SJIEMEHTHl U Pa3MEph

Kauar gsoiigoit cBuBku turia JIK-P xoHCTpyknuu 6x19(1+6+6/6)+
+7x7(146). CoprameHt

ITpokaT TOHKOJHMCTOBOM H3 YITIEPOAUCTOH CTAIN KauyeCTBEHHOH U
OOBIKHOBEHHOTO Ka4ecTBa 001Iero Ha3HaYeHHA. TeXHHUECKUE YCIOBUA

Ipoxar TOHKONHCTOBOM M3 CTaH MOBHLIDIEHHOH NPOYHOCTH.
TexHuueckue ycnoBus

ai6p1. O6nIMe TEXHHYECKHE YCIIOBHSA

Bours: 1 raiiku ¢ mpameTpoM pe3nObl cebime 48 MM. OOiHe TexHIYecKue
YCIOBHS

Kanarpi cranshble. Kanart 3akpbIThlii HeCyluuii ¢ AByMS CJIOAMH
3eTo0bpa3HOR npoBonoku H cepacuynrkoM THNA TK. Coprament

TIpokar u3 cTanu noBeleHHOH npounocTy. O6LMe TeXHHUECKHE
YCHOBHS

CruiaBp! IMHKOBBIE AHTHPUKIIMOHHEIC. MapK#, TeXHHYecKue TpeboBaHHs
W METOJIBI HCTIRITAaHUH

Cucrema obecrieyeHUs TOYHOCTH TEOMETPHHECKUX [IapaMETpOB B
CTPOHTECJILCTBE. Pacuer TounocTH

IIpokar aucToBoii. MeToab! yabTpa3ByKOBOIO KOHTPOS
KoHcTpykinu cTaibHble CTpouTenbHbE. OO1IMe TeXHUUYECKUE YCIIOBUS

Jlyropas cBapka B 3allUTHBIX razax. CoeMHEHHs CBAPHbBIE MO OCTPHIMU
¥ TyIIBIMH yriiaMi. OCHOBHBIE THITBI, KOHCTPYKTHBHbIE 3JIEMEHTHI H
pa3Mepbl



'OCT 24379.0—80

CH 16.13330.2011

bonrtel pyHnamenTHbie. OOImMuUe TEXHHIECKHE YCIOBHS

T'OCT 24379.1—80* Bonrs! yHnameHnTHble. KOHCTPYKIHSA H pasMeps!

I'OCT 24705—81

I'OCT 24839—81

I'OCT 25546—82
I'OCT 26271—84

IroCT 27751—88*

I'oCT 27772—88
I'OCT 28870—90

I'OCT 30245—2003

Tr'OCT P52627—2006

I'OCT P52628—2006
I'OCT P52643—2006

I'OCT P52644—2006

I'OCT P52645—2006

I'OCT P52646-2006

OcHOBHBIE HOPMB! B3aUMO3aMeHseMoCTH. Pesbba MeTpudeckas. OCHOBHbIE
pasMephI

KoHcTpykiuu cTpoHTeNnbHBIE cTalbHbte. Pacnonoxenue oTBepeTuii B
TIpoKaTHBIX npodunsax. Pasmeps

Kpansl rpysonoabeMusie. Pexumbl paGoTsi

Hpononoxa MOPOIIKOBAst I AYTOBOK CBApKH YIJIEpOMAMCTHIX U
HU3KOJIETHPOBAHHBIX CTAJNCH. OOmue TexHHYECKHE yCnoBusa

HapexHocTh cTporTeNBHBIX KOHCTPYKLUHIH W OcHOBaHH#H. OCHOBHBIE
IOJIOXKEHUS O pacyeTry

Ilpokar it CTpOHTEIBHBIX KOHCTpYKuHH. OOIHeE TEXHUIECKUE YCIOBHA

Cranb. Metoabl HCIIBITAaHUA HA PACTAXKEHHE TONCTOJHCTOBOIO IpOKaTa
B HallpaBJICHUH TOJIIUHHBI

Ilpodunu cranbHble THYTHIE 3aMKHYTHIE CBApHBIE KBaJpaTHbIE U
NPAMOYTOJbHBIE JUIA CTPOHTENBHBIX KOHCTPYKImil. TexHuyeckHe
YC/IOBHS

Boutsl, BUHTH ¥ MINATBKH. MeXaHHIECKHE CBOHCTBA H METOIbI
HCIBITaHUHN

Iaiiku. MexaHHYECKHE CBOUCTBA M METOMBI HCILITAHUH

BonTel urafikm BBICOKOMPOYHBIE H MIAKOBI 1151 METAJLIMYECKUX
KOHCTpYKIM#K. O6mue TEXHUYECKHE YCIOBUS

BoATEl BBEICOKOMPOYHBIE C [IECTUrPAHHOMN IOJIOBKOM C YBEIHYEHHBIM
pa3sMepoM Mo KIFOY JUIs META/LTHYECKHMX KOHCTPYKIMii. TexHuYecKue
YCIIOBHS

aifKy BBICOKOITPOYHBIE IECTUTPAHHBIE C YBEIMYEHHBIM Pa3MEPOM TIOX
KIIIOY A7 METAIMYECKUX KOHCTPYKIMH. TexHnueckue ycnopus

HTa#66! K BEICOKOIIPOYHEIM 60JITaM UIS METALIMYECKHX KOHCTPYKIHH.
TexHHUYECKHE YCIOBHS
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Ilpunoxenue B
(cmpaBouHoe)

OcHoBHbIe OyKBeHHbIE 0003HAYCHHN BEJIHYHH

A — mromiagp cedeHus OpyTTo;
Apn — TIOHAAb ceYeHus 00JiTa HETTO,
Aq — 1I01maab CE4eHHs PacKOCORB;
Ap— nnomanpb ceYeH s NOJIKH (1osica);
A, ~ nnomaasb ceYeHNs] HETTO;
A, — maomanb ce4eHys CTEHKH;
A — nomank ce4eHHs 10 METAIUTY YTJIOBOTO IIBa;
Ay, — IIOmMATh CEYCHNS 110 METAJLTY TPAaHANKI CIUTABICHHA;
E — MOIYNb YNPYrOCTH;
F — cuna;
G — Moaynp CABHIa;
I — MOMEHT HHEpLIHH ceyeHus OpyTTO;
I, — MOMEHT HHEpLHUH CEICHNs BETBH;
I I; — MOMEHTH MHEpIMYM CEYeHMS I104Ca ¥ PACKOCOB (PepMBI;
1. — MoMmeHT HHepnHH ceveHus pebpa, IIaHKH;
I;— MOMEHT HHEPLHH CCYCHHA MPOJOJILHOrO pedpa;
I, — MOMEHT MHeplMHK IpH cBOOOAHOM KPYUCHHH;

I; I, - MOMEHTHI HHEPIIHH CEUeHHs OPYTTO OTHOCHTENIBHO OCeH X ~X U y~Y
COOTBETCTBEHHO;

Ln; Iy ~ TO e, Ce4EHHS HETTO;
I — CEKTOpHAIBHBIH MOMEHT HHEPLIMY CEUSHUS;
M — MOMeHT, H3rnbaoIiii MOMEHT;
M,; My ~ MOMEHTBI OTHOCHTEJIBHO OCEH X —X H Y —) COOTBETCTBEHHO;

N —- npononbHast cuna;

N4 ~ JOTIOTHHUTENBHOE YCHITHE;

Npm — IpOJONBHAS CHJIA OT MOMEHTA B BETBH KOJIOHHBI,
0 — nomnepeyHas Cuia, CUJia CABUIA;

Qfic — yCIIOBHas TOTIEpeYHasi CUJIa IUI COSTHHUTENIbHBIX JIEMEHTOB;

Qs — yCIIOBHas TOTICpPEYHAst CHIIA, MPUXOAAIIALCS Ha CUCTEMY IUIAHOK, PACHOIOKEHHBIX
B OAHOH IIOCKOCTH,

Rpa — pacueTHOE CONPOTHBIICHHE PACTIKCHUIO QYHJAMEHTHBIX OOJITOB;
Rpn — pacueTHOE CONPOTHBIICHHE PACTAKEHHIO BRICOKOTIPOYHBIX OONTOB;
Ry, — pacueTHOE CONPOTUBICHUE CMATHIO OQHOGOITOBOTO COEAMHEHHS;
Rps — pvaé'rHoe COIIPOTHBIICHHE CPe3y OJHOOONTOBOTO COSVHEHHUS;
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Rb, — pacHETHOC COIIPOTUBICHUE PACTSHKCHHAIO o1H000TOBOTO COCAMHCHMA,

Rpun — HOpPMaTHBHOE CONPOTHRIIEHHE CTaH GONTOB, IPHHAMAEMOE PABHBIM BPEMEHHOMY

COTIPOTHBIICHHIO G TI0 FOCYZIAPCTBEHHBIM CTAHAAPTAM H TEXHHYECKHM YCTOBHAM
Ha GoJITHI;

Ry, — pacyeTHOE CONpoTHBNEHHE pacTskenuio U-06pasHeIX GONToB;

Ryyn — BOPMATHBHOE CONPOTHBICHAE CTaNMM GO/ITOB, IPHHMMASMOE PABHLIM OpEACY

TEKYYECTH Or IO TOCYJAPCTBCHHBIM CTAHIAPTaM M TEXHUYECKUM YCIOBHAM
Ha OonTHI;

R4 — pacdeTHOE CONMPOTHBIIEHHE THAMETPAIHLHOMY CHKATHIO KATKOB (TIpH CBOGOAHOM
KacaHu¥ B KOHCTPYKUHUSAX C OrPaHUYECHHOM! TIOABMKHOCTLIO);

Rup, — pacdeTHOE COMPOTHBICHHE PACTSKEHHUIO BHICOKOIPOYHO! MPOBOJIOKH;

Ry, — pacyeTHOE CONPOTHBICHHE MECTHOMY CMSTHIO B LMTHH/PHYECKHX [HapHUPax
(uandax) npy NJIOTHOM KacaHHH;

R, — pacueTHOE CONPOTHBIICHHE CTATH CMSTHIO TOPLIEBOH OBEPXHOCTH (TIPY HATHYHH
MPUTOHKH);

R, - PacuYeTHOE CONIPOTUBJICHHUE CTAIH CABHUIY,

R, — pacueTHOE COMNPOTHRIICHH)E CTAH PACTDKEHHIO, CKATHIO, H3THOY IO BPEMEHHOMY
COIIPOTHBIIEHHIO,

Run — BPEMEHHOE CONPOTHBJICHHE CTAIIH, IPHHAMAEMOE PaBHBIM MUHHMAILHOMY

3HAQYCHHUIO Og IO rOCYJapCTBCHHBIM CTAHAAPTAaM H TEXHHYECCKHM YCNOBHAM
Ha CTaJib,

Rv — PacUYCTHOC CONPOTHURJICHNE CTAIH YCTAIOCTH,

Ryf— pacueTHOE CONPOTHBICHHUE YTTIOBBIX MIBOB CPe3y (YCIOBHOMY) 10 META/LTY IIBA;

Ruy — PacyeTHOE CONPOTHBIICHHE CTHIKOBBIX CBAPHBIX COCAMHEHHMN PacTsHKEHHIO,
CXKaTHIO, M3rHOY [0 BPEMEHHOMY COIIPOTHBIICHHIO;

Ryun — HOPMATHBHOE COITPOTHBJ/ICHUE METAJLIA [IBA MO BPEMCHHOMY COIPOTHBIICHHIO,
Rws — Pacu€THOE COIIPOTHBIIEHHE CTHIKOBBIX CBAPHBIX COoeTUHEHUH CIABHIY,

Ryy — PaCUETHOE COTIPOTHBIIEHHE CTHIKOBBIX CBAPHBIX COEIMHEHUHA PACTKEHHIO,
CXATHIO, H3TUOY 1O IPE/eNly TEKYUeCTH;

R,.; — PacHETHOE CONPOTHBIIEHHE YIIOBBIX IIBOB Cpe3y (YCIOBHOMY) IIO METALTY
TpaHMIIBI CIUIABICHHS;

R, — pacyeTHOe CONPOTHBIIEHHE CTAIH PACTDKEHHIO, CXKaTHIO, H3ruby 1o npezery
TEKYYECTH;

Ryf — TO e, 1A NONKH (1osca);

Ryw — TO X€, NI CTCHKH,

Ryn — TIPE/IEII TEKYYECTH CTUIH, PUHAMAEMBIA PaBHBIM 3HAYEHHIO IPE/EII2 TEKY4eCTH
Or 110 FOCYAAPCTBEHHBIM CTaHIapPTaM H TEXHUYECKUM YCJIOBHUAM Ha CTallb;

S — cTaTHYeCKUid MOMEHT CABUIaeMOii 4acTH CEYeHHUS OPYTTO OTHOCHTENBHO
HEHTPaJILHOM OCH;

W,; Wy — MOMEHTBI CONPOTHBJIEHHS CeYeHHs OPYTTO OTHOCHTENBHO OCedl X ~X H y -y
COOTBETCTBEHHO;
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W.; W; — MOMEHTHI CONPOTHBIICHHS CEYCHHS I CKATOH U PacTAHYTOM MOJIKH

COOTBETCTBEHHO;
Win; Win — MOMEHTSI CONPOTHBIICHHS CEYEHHS HETTO OTHOCHTENBHO OCEH X —~X H y — )
COOTBETCTBEHHO;
b — mupHHa;

b.s— pacueTHas MIMPHHA;
by — mMpHHa NONKH (1105Ca);
b, — mHpHHA BRICTYMAIOLLCH YacTH pebpa, cBeca;
Cx; Cy— KOI(GHIMEHTD! VIS pacyeTa C Y4eTOM pa3sBHTHA IUIACTAYECKHX JedopMariyii mpu
u3rube OTHOCHTENIBHO OCEH X ~X, ) —) COOTBETCTBEHHO,
d - nuamerp otBepcTHs 6oiTa;
dp — HapyXXHBI¥ TuaMeTp CTepXKHA 6oNTa;
€ — SKCIIEHTPHCHUTET CHUJIBI;
h — BoICOTa;
hef — pacyeTHas BHICOTA CTEHKH;
h,, — BEICOTa CTE€HKH;
i{ — paHyC HHEPIHH CEYCHHA,
imin — HAUMEHBIIHHN paANyC HHEPLHUM CEUCHUS;
Ix; Iy — paJyChl HHEPLMY CEYEHHSI OTHOCHTEINIBHO OCEH X —X H Y~y COOTBETCTBEHHO;
ks — KaTeT yriaoBoro LiBa;
| — nnuHa, IpoJieT;
l. — nnuHa CTOMKHU, KOJIOHHBI, PaCIIOPKH;
I — nmaHa packoca,
l,f— pacdeTHas JUIMHA,
I, — nyHa Nane nosaca GepMbl HIIH KOJIOHHEL,
l,— nnuHA IAHKH,
l,, — nMHA CBapHOrO IIBa;

Ly |, — pacdyeTHbIC THHBI MEMEHTA B IUIOCKOCTAX, NEPIEHAMKY/SIPHBIX OCIM X —X M
Yy —y COOTBETCTBEHHO;

m — OTHOCHTEIHBIN IKCLEHTPACHTET n = eA / W,;
r — pajiuyc;
t — TOJIILINHA;
Iy — TOJIIMHA M0JIKH (1105Ca);
t,, — TOJIIMHA CTEHKH;
O — OTHOMICHHE ILIOMANEH CEYEHMI TI0JIKH (TT0ACa) H CTEHKH O = Ar/Ay;

Br; B, — xo3dramenTHI 4719 pacdeTa YII0BOrO IIBa COOTBETCTBEHHO 110 METAJLTY LIBA U IO
METaJUTy IPaHMIIb] CIIIABIICHHUS;
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Y»— ko3¢ duIEEHT ycnoBUit paboT! 60ITOBOrO COSAMHEHHS;
Ye — KoaddpHuuenT ycnopuit paboTsl;
Y — K03 HIMEHT HANEKHOCTH 10 HArpy3Ke;
Y — KO3 OUIHEHT HAEKHOCTH IO MaTepHaIy;
Y — KO3 (HIMEHT HaNEKHOCTH [10 OTBETCTBEHHOCTH;
Yu — K03 GHINEHT HAEXKHOCTH B PacueTax 10 BPeMEHHOMY COTIPOTHBIICHHIO;
¥s — K03 QUIHEHT HANEKHOCTH N0 YCTOHYHBOCTH CHCTEMEL,
1 — K03 PULUEHT BIUIHUS POPMBI CEUEHHUS;
A —THOKOCTE A = s/

A — yCIIOBHAs THOKOCT A =\ R,/E

Aef — IPUBEICHHAS THOKOCTE CTEPHKHS CKBO3HOTO CEYSHH;

7 o — YCIIOBHas! NIPHBE/IEHHAs THOKOCTE CTEPHS CKBOIHOTO CEHCHUS A o= At ‘/ﬁ ;
i ; — yCnoBHAs THOKOCTB CBeca Nosica 7 5= (be/ ty) M ;

If‘l - ycnoBHas THOKOCTH NOSACHOTO JIMCTa 7 1= (bera ! tr) ‘/m ;

7\ — YCIOBHAS THOKOCTD CTEHKH A= (her/ tw) W ;

qu — IpeJeNnbHas ycioBHas THOKOCTD cBeca nosca (MOSCHOrO JIMCTA);

7 ww — IPEJENbHAs YCIOBHAA TUOKOCTD CTEHKH;

Ax; Ay — PacueTHEIE THOKOCTH JMIEMEHTa B ILIOCKOCTSX, NIEPIEH/AKYISAPHBIX OCSM X — X
H y — Y COOTBETCTBEHHO;

|o'| — abcomoTHas BETHYMHA HOPMATHHOTO HATIPDKECHHS,

Gioc — MECTHOE HANPSDKEHHE;

; Oy~ HOPMAaJIbHbIC HANIPSXKCHHSA, TADAJUICIIBHEIC OCAM X —X H y— Y
COOTBETCTBCHHO;

Ox

1T — KacaTeJIbHOEe HalpsOKEHHE;
@ — K03 GHUHEHT yCTOHYABOCTH IIPH HEHTPANbHOM CHKATHH;
Q9™ K03 PHLUHEHT YCTOHYHBOCTH NIPH CIKATHH;
@ — K0IQHIUUCHT YCTOHYHBOCTH NPH H3rHOE;
@ — KOIGQHUHEHT YCTORYHBOCTH IIPH CXKATHH C H3THGOM;

Qe ™ K02 PUIMEHT YCTONIMBOCTH IPH CKaTHH C HITHOOM B IBYX IUIOCKOCTAX.
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Ilpusoxenne B
(cnpaBouHoe)

MarepHaJbl JJiSl CTAJIbHBIX KOHCTPYKIHMH
H UX pac4eTHble CONPOTHBJICHHSA

I'pynnsl CTAAbHBLIX KOHCTPYKIHIH

I'pynna 1. CapHble KOHCTPYKLIMU* MO0 X 3/IEMEHTHI, paboTaloliMe B 0c000 TKENbIX YCIOBUAX
(cornacho I'OCT 25546), B TOM YMCAe MAKCHMATHHO CTECHSIOIME Pa3BUTHE IUIACTHUYECKUX AedopMaLiiit
WIH  MOJBEpPralolMeCs HEMOCPEACTBEHHOMY BO3NICHCTBHIO JMHAMMUYECKHMX™*¥, BHOpDALMOHHBIX WU
NOABWXKHbIX HArpy3ok [noaxpaHoBble Gamku; Oanku pabounx miowanok; Ganku nyTedl NOABIDKHOIO
TPAHCIIOPTa; JIEMEHThl KOHCTPYKLMH OyHKEpHBIX M Ppasrpy304HbIX 3CTaKal, HEMOCPEACTBEHHO
BOCIPHHMMAIOLLMX HArPY3KH OT TOIBIXHBIX COCTABOB; [NIABHBIC OAIKH H PHTE/IH paM NpH JHHAMHYECKOM
HArpy3ke; NpoJIeTHbiE CTPOSHHS TPAHCMOPTEPHBIX raiepei; pacoHKH (epM; CTEHKH, OKpaiKH JHHILI, KOTbLA
MECTKOCTH, IUIABAIOIIHE KPbillM, MOKPLITHA Pe3cpByapoB H rasrojibaepoB; OyHKepHble Gasku; 000NouKH
napabonuuyeckux OyHKEpOB; CTajlbHble OOOJNOYKH CBOOGOIHO CTOALUMX ABIMOBBIX TpYO; CBapHbie
CreLMaIbHBIe ONophl OOMBIIMX NepeXoIoB JIMHHIA MekTponepenayur (BJI) BeicoToii Gonee 60 M; aneMeHTHI
OTTSDKEK MauT H OTTSDKEUYHbIX YIOB].

I'pynna 2. CeapHble KOHCTPYKUMM JTHOO MX MEMEHTHI, paboTatolile NPH CTATHYECKOH Harpy3ke
NpH HATMYMK PaCTATHBAIOUMX HanpsokeHwit [depmbl; puresin paMm; Ganky NEpeKpbITH M MOKPHITHN;
KOCOYPBI JIECTHULL; 000JIOUKH CHIIOCOB; onopbl BJI, 3a HcwnoyeHHeM CBapHBIX ONOp GOMbIIMX NEpPeXo/oR;
OTNOPBI OLIMHOBKH OTKPBITBIX pacnpeAeHTe/bHbIX yCTpoHcTB noactaHumi (OPY); onopsl TpaHcrniopTepHbIX
ranepeii; TPOXEKTOPHBIE MAYTHI; 3J€MEHThl KOMOHHHPOBAaHHBIX OMOP aHTEHHBIX coopyskeHHi (AC) u
ApYTHie pacTAHyTble, paCTAHYTO-U3rHOaeMble M M3rvOaeMble 31€MEHTHI], a Taloke KOHCTPYKLMH M HX
37IeMEHTHI IpyTibl 1 MpH OTCYTCTBHH CBAapHBIX COCAMHEHMI H 6aJIKM MOABECHBIX ITyTeH W3 ABYTAaBPOB IO
T'OCT 19425 u TY 14-2-427 nipy HUTHYMH CBAPHBIX MOHTAKHBIX COCAHHEHHH.

I'pynna 3. CpapHble KOHCTPYKLMH JIHOO MX JIEMEHTDI, paboTalollye fpH CTaTHYECKOH Harpyske,
TIPEMMYLLIECTBEHHO HAa CXKAaTHE [KONOHHBI; CTOMKH; OMNOPHBIE IUIMTBI; JIEMEHTBI HACTWUAA MEPEKPbITHIA;
KOHCTPYKLIMH, MOJIEPKHBAIOIHE TEXHOJIOrHYecKoe 000pyIoBaHHE; BEPTUKANIBHBIE CBA3H M0 KOJOHHAM C
HAMPDKEHHWSIMH B pacueTHbIX cedeHMsAx cBased cebiie 04R,; aHkepHble, HecyliHe H (QUKCHPYIOWME
KOHCTPYKLIMH (OIIOPbI, PUTEITH JKECTKHX MOMNepeyHH, PHKCATOpbI) KOHTAKTHOM CETH TPAHCTIOPTa; ONOpPbI Moz
obopynosanve OPY, kpome Onop Noi BBIKIIOYATENH; 3JIEMEHTH CTBONOB W GamieH AC; KOJIOHHBI
BeTOHOBO3HBIX CTAKa; MPOrOHbI MOKPBITHI M APYrHe CHKaThle H CKATO-M3rnbacMble INEMEHTDI], a Takke
KOHCTPYKLIMH ¥ MX 37IEMEHTBI MPYTIbI 2 1Y OTCYTCTBUU CBAPHBIX COSIMHEHHIA.

I'pynna 4. BcriomorarenbHble KOHCTPYKLMH 3aHHH W COOPY)KEHHMH (CBA3H, KPOME YKA3AHHBIX B
rpyrne 3; sneMeHTbl (axBepka; JICCTHMLIBI, Tparbl; IUIOMIAAKH; OFpaXIeHHs; METAUIOKOHCTPYKIHMH
KabeNBHBIX KAHANOB, BCIIOMOraTeNbHbIE 3/EMEHThl COOPYKEHHMH M T.1.), @ TAOKE KOHCTPYKLMHM H HX
37IEMEHTbI TPYTIIHI 3 IPH OTCYTCTBUH CBAPHBIX COETHHEHHIA,

ITpuMeyanus

1 Ilpn HasHa4yeHHM CTAmM ANS KOHCTPYKUMHM 31aHuit U coopyxenuit 1 yposHs orBercTBeHHocTH no ['OCT 27751
HOMEp TPYIbl KOHCTPYKUMH CJEAYeT yMEHBIIATh HA €NUHULY (Ras rpynn 2 - 4).

2 Tlpu TonuMue npoxara ¢ > 40 MM HOMEp IPYNIBI KOHCTPYKUMH CleyeT yMeHbLATh Ha eAMHHLy (Ans rpynmn 2 —
4); TpH TONILMHE Mpokata < 6 MM — yBENHuMBaTh Ha eAMHHMLY (W rpynn 1 -3).

* KoHCTpyKLMS MAH €€ 3eMEHT CYMTAIOTCA MMEIOIMMH CBAPHBIE COSIMHEHHS, €CIIM OHM PAcMoJIOXKEHbI B MECTax
JEHRCTBAS 3HAUMTENIBHBIX PACUYCTHBIX pacTArMBaomux HanpsokeHu#t (6 > 0,3R,; ¢ > 0,3R,; unw o > 0,3R,;) mubo B
MecTax, II€ BO3MOXKHO pa3pylUICHHE CBAPHOTO COCAMHEHHUS, HAIPHMED W3-3a 3HAYUTEIBHBIX OCTATOYHBIX HANpPSXKEHUH, 4TO
MOJET NPUBECTH K HEMPUTOAHOCTH K SKCIUTYaTallHd KOHCTPYKLMHM B LIEJIOM.

** KOHCTPYKHMH OTHOCATCS K TOJBEPralolUMMCs BO3ICHCTBHIO NMHAMHUYECKHX Harpy3oK, €C/IH OTHOLUCHHE aGCosoTHOrO
3HAYECHHA HOPMAIBHOTO HANPSDKEHHS, BBI3BAHHOTO JMHAMHYECKOM HArpy3koi, K CyMMapHOMY pacTATHBAIOLIEMY HANPSDKEHHIO OT
BCEX Harpy30K B TOM e ceyeHun - o >0,2.
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Taonuuya B.l — Hanauenne CTaan B KOHCTPYKIRMAX M COOPYKEHNAX

Vci0BHs TIPUMCHCHHS CTailn IPH pacucTHOM Temneparype, "C
Mapka cranu  no [ > 45 ] 45> >-55 | t<-55
I'OCT 535, JJIS TPYII) KOHCTPYKLUKIA

rocT 27772 FOCT 14637 TOCT 19281 T 1 2 [ 3 [ 4] 1 2 | 3 [ 4] 1 2 3 7

C235 Cr3kn2, Cr3nc2 — — + + — — —_ | | - — — —_—

C245 Cr3nch — + x | — — — — |+ - —_ — +
C255, C285 Cr3cns + X X — —_ — — |t — —_ —_ +

A 00T2C 3 1 1 3 3 1 4 4 2unn 3
C345, C375 9 2 (4|4 |7 2|24 |15 |15 7um -

Ob6g3navenus, npunamoie ¢ mabauye B.1:
3HAK «+» O3HAYAET, YTO JAHHYIO CTANh CIEAYET NPHMEHATH; 3HAK «—» O3HAYAET, YTO AAHHYIO CTAb HE CCAYET NPUMEHATD; 3HAK «X» 03HAYAET, YTO JaHHYIO CTAllb  MOXHO NPUMEHATH NIPH
COOTBETCTBYIOLIEM TEXHHKO-3KOHOMHUYECKOM OBOCHOBaHHM.

[lpumeuannsa
I ina cranu C345 u 091°2C aansl KaTeropuy TpeGoBaHuii No yaapHOi BABKOCTH COOTBETCTREHHO B uncanTtene no 1'OCT 27772,  3namenarene — no 1'OCT 19281,

2 [poxat H3 Cranu ¢ npenesiom Tekysect Ry, = 390 H/mm? ciieyer nasuauars cornaco 1peGosanusm rabumu B.3 u B.4

T10T°0LEET 91 LD
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Ta6auunaB.2 — Cranu pas Tpy6

Mapka Ycnosre npuMEHEHHUs CTATM IPH pacueTHO#H TeMnepatype, °C
crana roCT 1245 | —45> 1>-55 [ 1<-55
(Tonuma, ISl TPYNN KOHCTPYKUHIA
MM) 2 3 4 2 3 4 2 3 4

BCrt3xn FOCT | +2%%% | 42%kk | yowes | yo%kx | jokkk | jo%kx — — FOEEE
(o 4) 10705*

BCr3kn rocCT — F2%k% | asekk — —_ — — — —

(4,5-10) 10705*

BCt3nc | TOCT | +2%%% | 42%xx | yoxxx —_— $2exx | ke — — F2RKE

(1o 5,5) 10705*

BC13nc IroCcTt +6 +6 +6 — — +6 — —_ +6
(6-10) 10705*

BCr3cn roCT — — — — +5 — — — —
(6-10) 10705*

BCr13nc IroCT — +4 +4 — —_ +4 _— —_ —
(5-15) 10706**

BCr3cn roCT — — —_ — +4 _ — — _
(5-15) 10706**

20 *%* roCT + + — — — — — — .

8731
09r2C**** | TOCT + + — + + — — — —
8731

* I'pynna B no tabanue 1 T'OCT 1070S.

** I'pynna B ¢ nonoauutensHbiMu TpeGoBanuamu no 5.1.4 I'OCT 10706.

*** Kpome onop BJI, OPY u KC.

#okkx BecioBHbple ropsaueaeGOpMUPOBanHbIE TPYObl M3 yKasaHHBIX MAapoK CTalM JOMYCKAaeTcs NPUMEHATHL s
MEMEHTOB CMELMANLHEIX onop Gonbwux nepexonos BJI BrhicoToil Gonee 60 M (rpynna KoHCcTpykumii 1); npu 3TOM OHM
JOJOKHbI YAOBAECTBOPATH TPEGOBaHUAM TIO Y1ApHOH BS#3KOCTH:

- u3 cranu Mapku 20 npu pacueTHON Temneparype ¢t = —45 °C (npu TemnepaType ucnsitannii Munyc 20°C) He
menee 30 /em®;

— u3 ctanm mapku 09I2C npu pacuetnoii Temnepatype —45 °C > ¢ 2 —55 °C (npyu Temnepatype KCObiTaHHM
mubyc 40°C) ne menee 40 ,[lxc/cM2 IPH TOMLHMHE CTEHKH 10 9 MM H 35 be/crw2 — nipy TosuinHe credkn 10 MM u Gonee.

Ob6osnauenus, npunamoeie & mabauye B.2:
3HaK «+» O3HAYAET, YTO JAHHYIO CTalb CNEAYET NPMMEHATE; 3HaK «—» O3HAYAET, YTO AAHHYIO CTAlb HE CACAYET
NPUMEHSATD; UH(pPa Y 3HAKA «+» 03HAYAET KaTErOPHIO CTANH.

MMpumeuanmue - TpyOul, nocrapisemeie no ApyruM craHnapram ¥ TY, B Tom yucae 3apybexHoro
NPOM3BOACTBA, C/ICAYET HA3HAYATh MO COTACOBAHHMIO C OPraru3alUMel — pa3paboTYNKOM HACTOSILKX HOPM.
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Ta6anna B.3 — HopMHpyemnie nokalareny yaapHoii BA3IKOCTH NpokaTa

Tlpesaest Tekyuectd 1pokara, H/mMM™ ]
R,, < 290 ~m_.-\f
» I 290 < R,,< 390 390 < R,.< 490 T R.>450 |
Pacuertan I'pynna Iokazarenm yAapHoii BaskocTh, Jo/cm?
TeMneparypa, KOHCTPYKUMH
0,
C KCA | KCV l KCV I KCV T RV
NPH TeMNIEPATYPE HCHBITaHN#H Ha YAApHBIA MITKHG, °C
+20 +20 0 -20 20 -40 40 60 60
>
1245 1,2,3 29 34 — — 34 — | — 40
1 29 — — 34 — 34 34 — 40
~45>t>-55
2,3 29 — 34 — 34 — 34 — 40
t<-55 1,2,3 29 — — 34 — 34 — 34 40
Ilpu MmevaHus 0 CTADEHUA;
1 KCA — ynapHas Bsi3kocTs 06pa3uos tvna 1 1o FTOCT 9454, ucnbitansuix nipu Temiepatype +20 °C, ¢ U-06pasnbiM Haape3oM 10Ce 2eOPMALMOHHOTO CTapEHUA
KCV — ynapuas Baskocts 06pasuos ¢ V-o6pasubiv waapesom (tun 11 no FOCT 9454).
2 B toncTonmcroBoM NpokaTe UCHBITHIBAIOTCA Nonepeynsle 06pa3iibl, B HacoOHHOM H COPTOBOM — MPOIQJIBHEIE. J

1zt
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Ta6nuuaB.4 — TpeGoBanus N0 XHMHYECKOMY COCTABY

Hopmarushsie COMpPOTHBIIEHHS CTaNH, Coaepxanue ynemMeutos*, % (He 6oace) C,, % (ne
H/mM~ C P S 6onee)
Ry, <290 0,22 0,040 0,045** —
290 < Ry, <390 0,14 0,035 0,035%* 045
390 < R,, <490 0,12 0,015%%* 0,015%% 0,46
490 < R,, <590 0,13 ' 0,015 0,010 0,47
R,, =59 0,15 0,010 0,005 0,51

* TpenenbHble OTKIOHEHHS IO XUMHYECKOMY COCTaBYy B rotoBom mnpokare no F'OCT 27772,
** B cnyyae TepMHYECKOi 0OpabOTKH, HaNpaBieHHOMH Ha H3Meb4YeHHe 3epHa, S < 0,025 %.
*** 5+ P<0,020 %.

Mpumeyanus
1 Yraepoaneii 3xBuBanent (C,, %) caenyer onpeaensts no gopmyne
Mn Si Cr Ni Cu V+Nb Mo P
C,=C+—+—+—+—+—+ +—+—,
6 24 5 40 13 14 4 2
rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - MaccoBbl¢ 10JH NCMEHTOB, .

2 Jins ctanel ¢ HOpMaTHBHLIM CONpOTHBIEHHEM 290 < R, < 390 H/MM? IONYCKAEeTCA MOBLILICHUE CONCPKAHHA
yraepoaa xo 0,17 % mo coriacoBanmio ¢ opraunsauneil — cocraButeneM Hopm. JUis $acoHHbiX Npoduiei ¢ HOpMATUBHBIM
conporusienneM 390 < R,, < 490 H/mm’ nomyckaercs conepxanue dpocdopa a0 P < 0,030 % u cepsi 1o S < 0,025 % no
COTIaCOBAHMIO € OpraHu3alMei — COCTaBHTEIEM HOPM.

Ta6auuna B.5 — HopmaruBHbie H pacyeTHbIE CONPOTHB/ICHHS NPH PACTHKEHHH, CKATHH H U3rHbe
JIHCTOBOIO, IIMPOKOMOJI0CHOI0 YHHBEPCAIbLHOro H (pacOHHOT0 NPOKATA

Crans Tonmmua Hopmartusroe conpoTuBienne** Pacuernoe conpotuBnenne***
mo F'OCT npoxara*, npoxara, H/mm> _npokata, H/mm’

27772 MM Ry Ry R, R,

C235 O12no8 235 360 2307225 350/ 345

C245 »2»20 245 370 2407235 360 /350

Cg.20 » 30 235 370 230/225 360 / 350

C255 Or.2 » 20 245 370 240/ 235 360G/ 350

Cg.20 » 40 235 370 230/ 225 360/ 350

C285 Or2»10 275 390 270/ 260 380/370

Cg.10 » 20 265 380 260 /250 370/ 360

C345 Or2»20 325 470 320/310 460 /450

Cr.20 » 40 305 460 300/ 290 450/ 440

» 40 » 80 285 450 2807270 440 / 430

» 80 » 100 265 430 260 / 250 420/410

C345K Or4»10 345 470 3357330 460 / 450

C375 »2»20 355 490 345/ 340 480/ 465

Cn.20 » 40 335 480 3257320 470/ 455

C390 Ot 4 » 50 390 540 380/370 525/515

C440 »4»30 440 590 4307420 5751560

Cs.30 » 50 410 570 400/ 390 5557540

C590 Ot 10» 40 590 685 5751560 670/ 650

C590K

* 3a romuHy (acorHOro npokara cneayer NPUHEMATh TOMIMHY MOJKH.

** 3a HOpPMaTHBHOC COTIPOTHBJICHHE MPHHATHI TapaHTHPOBAHHBIE 3HAYEHHA Mpelcia TEKYYECTH H BPEMEHHOIO
CONpPOTHBJCHHA, IPHBOJIHMEIE B IOCYAAPCTBEHHBIX CTAHAAPTAX WM TCXHHYCCKHX ycaosHaxX. B Tex ciaywanx, koraa atv JHa‘leHml B
rocynapCTBCHHBIX CTaHJAPTaX HIH TEXHHYECKHX YCNOBHAX TNPHBEACHB TOJNBKO B ORHOI CHUCTEME EIUHHIL — (xrclum ),
HOPMATHBHBIC CONPOTHBJICHUA (H/MM?) Bbiamcrienbt YMHO)XEHHEM COOTBETCTBYIOIIMX BENWYHH Ha 9,81 ¢ okpyrneunem ao 5 H/mm’.
Tlo cornacoBaHHl0 ¢ OpraHH3allieli — COCTAaBHTEEM HOPM JIONYCKACTCH NPHMEHEHHE 3HAYEHHH HOPMATHBHBIX CONPOTHBICHHHA,
OTJHYHBIX OT NPUBEACHHBIX B HacTOAUIEH Tabmite B.S.

*** 3HaueHMS PacYETHBLIX CONPOTMBNEHHI NOMYYEHBI MENCHUEM HOPMATHBHBIX conpon*unneuuu Ha k0dhPULHEHTDI
HAJEeXHOCTH MO MaTepHaly, ONpEAENEHHbIe B COOTBETCTBUH ¢ 3.2, ¢ OKPYINEHUEM 10 S H/vM®. B uncmurene NpeacTaRNeHbl
3HaYeHMs PACUETHBIX CONPOTHBIEHHI npokara, nocraBagemoro no FOCT 27772 (xpome cranu C590K) unu apyro#i HOpMaTHBHOM
JOKYMEHTalMH, B KOTOPOH HCHO/b3yeTCa npoueaypa KOHTpoas ceoiicts npokara no I'OCT 27772 (¥, = 1,025), B 3HameHaTene —
pacyeTHOe CONpPOTHBIICHHE OCTATLHOTO NPOKaTa MpH Ym = 1,050.
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Ta6nuua B.6 — HopmaTHBHBIE H pacyeTHbIE CONPOTHBIICHHSI NPU PACTSKEHUH, CXATHH U u3rube Tpyod

TosnuuHa HopmaruBHoe conpo- PacueTHOE CONpOTHBICHHE,
Mapka cranu rOoCT CTeHKH, Tusnenue, Himm® H/mm®
MM R,, Ryn R, R,
BCr3kn, BC13nc, I'OCT 10705 Jo 10 225 370 215 350
BCr3cn
BCr3nc4, Ct3cnd, T'OCT 10706 4-15 245 370 235 350
20 TI'OCT 8731 4 -36 245 410 225 375

[Tpumevanus

I HopmaryiBHbie CompoTHBIIEHHA [Uist Tpy6 13 cramu Mapku 0912C no TOCT 8731 ycTaHaB/MBAIOTCA N0 COMMIALLIEHHIO CTOPOH B
COOTBETCTBHH C TPCOOBAHHAMH ITOTO CTAHAPTA; PACYETHBIE CONMPOTHBIEHHS — COIMIACHO 5.2 HACTOSILMX HOPM.

2 Jina Tpy6 Mapok crajieil u TONIMH, MOCTaBAfEeMbIX NO APYrWM craHiapTam u TY, nomyckaerca Hasuaqenue
HOPMATHUBHBIX H pacqerublx COHpOTldBJ'lCHPlH 110 COrjJaCcOBaHUIO C OpI‘aHHI)al.lMCFI COCTABHUTE/IEM HOPDM.

Ta6nuua B.7 — Pacuerble cONpoTHRIICHHS! IPOKATA CMSITHIO TOPLIEBO NOBEPXHOCTH, MECTHOMY CMATHIO B
HHJIHHIPHYECKHX IAPHMPAX, AMAMETPAJILHOMY CXXATHI0O KaTKOB

PacuerHoe conpoTueniehne, H/Mm™
CMATHIO JMaMETPATLHOMY CKATHIO
BpeMeHHOC COﬂpOTHB- TOPLEBOA MOBEPX- MECTHOMY B LHJIMHAPHYEC- KaTKOB (l‘lpM cB0OOAHOM
nenue, H/mm’® HOCTH (MPH HAIMYHH KHX wapHupax (andax) npu | KaCaHHN B KOHCTPYKUHAX C
NPHIOHKH) R, TIIOTHOM KacauuH Ry, OrpaHH4YEeHHOH NOABHXKHO-
CThI0) R4
360 351/343 176/ 171 9/9
370 361/352 180/ 176 9/9
380 371/362 185/ 181 9/9
390 3807371 190/ 185 10/10
400 390/ 381 1957 190 10/ 10
430 420/ 409 2107204 10/ 10
440 429/419 215/209 11711
450 4397428 220/214 11711
460 449/ 438 224 /219 1711
470 459/ 448 22917224 /11
480 468 /457 234 /228 12712
490 478 1 467 239/233 12/12
510 498 / 486 249 /243 12712
540 52771514 263 /257 13/13
570 556 /543 278 /271 14/ 14
590 576 /562 288 /281 14/14

MMpuMeuanue— B rabanue ykasanol 3Ha4eHHS PACUETHLIX CONPOTHBIACHUH, BLIYHCICHHDbIE MO GOpMYynaM
paszena 3 npd Y, = 1,025 (B wucnurene) u v,, = 1,050 (B 3HameHaTee).

Tabnuua B.8 — PacueTHbie CONPOTHBJICHHS OTJIMBOK H3 YIJIepOAHCTOMH CTaNH

HanpsixenHoe VeioBHOE PacuerHble conpoTHBACHHS, H/MM~, 0TIMBOK
COCTOAHHUE o6o3HayeHue 13 YUICPO/UCTOR CTANH MBPOK

15J1 25]1 351 45J1
PactskeHnue, cxarve u U3rub R, 150 180 210 250
Casur R, 90 110 130 150
CMATHe TOPLEBOH MOBEPXHOCTH (IIpH R, 230 270 320 370
HAJIMYUH IPUTOHKH)
CMmsaTHe MeCTHOE B  LIWIMHAPHUECKHX Ry, 110 130 160 180
1IapHHpax (uarndax) np rockoM KacaHhH
JuaMeTpanpHoe CxaTthe KaTKOB TIpH R.4 6 7 8 10
cBOOOJHOM KacaHUH (B KOHCTPYKIIHAX C
OrPaHHYEHHON MOABIKHOCTBIO)

[TpuMeuaHue — PacueTHbie CONPOTHBIEHHA OTIMBOK H3 HU3KOJIETHPOBAHHON CTaNM, NOCTABAAEMON MO APYTUM
cranaapram W TY, B ToM uucne 3apy6eskHOrO IMPOM3BOICTBA, CJIEAYET Ha3HauaTh 110 COTJIACOBAHHIO C OpraHusauued —

COCTaBUTENREM HODM.
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Ta6auia B9 — PacyeTHble CONPOTHBAEHHS OTJIHBOK H3 CEpOro Yyryna

H YcnosHoe Pacuernbie conpotusieuus, H/mMm™, oTauBOK
anpsKeHHOE
COCTOSHHE 0003Ha- W3 CEpOro YYryHa Mapok

YEHUE CU 15 CY 20 CY 25 C4Y 30
PacTsxkeHue LHEeHTpaibHoe H H3rub R, 55 65 85 100
CxaTHe IEHTPAIbHOE U H3rHb R, 160 200 230 250
Cnsur R, 40 50 65 75
CMmsaTHe TOPLEBOH mMOBEPXHOCTH (IpH R, 240 300 340 370
HaNW4HHA IPUTOHKH)
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Ilpunoxenne I
(cmpaBoyHoe)

MaTtepHajibl 1A COCAHHEHHI CTAJbHBIX KOHCTPYKIHii

Tab6auua I''l — MaTepnanbi IS CBapKH, COOTBETCTBYIOLLHE CTAJH

Marepuanbl A1 cBapku
B YTJICKHCIIOM rase nopouww-
(no I'OCT 8050) noa garocom KOBO#
WIH B €10 CMECH C (no FOCT 9087) npoo- | [OKPHITBIMH
Cranp aprosoM (no 'OCT JNOKOH JneKTpOAAMH
10157) (no (no
rOCT FOCT 9467)
26271)
Mapka
CBAPOYHOH NMPOBOJIOKH ANA aBTOMaTH4ECKO#H ¢$pmoca nopouu- Tun
¥ MEXAaHH3HPOBAaHHOH CBapKH KOBOH
 (no TOCT 2246) npogo- | T CKTROA
. 10KH
R,, <290 H/mm" Cs-08A AH-348-A D42%,
AH-60* D42A
Cs-08T'A TIDK-56CH++* 246*,
I1- 346A
290 H/MM* < R, < Cs-08I2C Ce-10TA** AH-17-M AH-3 250%,
<590 H/MMX AH-43 II1- 350A
Cotorzes |, ARAT | ARS -
Ce-10HMA TIDK.-S6CH++
R,, = 590 H/mm® C-0812C Cs-10HMA AH-17-M [I1- 3260
' Cg-08XI'CMA N®K-56C" AH-3
CB-10XI'2CMA CB-08XH2I'MIO II1- 370
AH-8

* dmoc AH-60 u 3nextpons! THIa 342, D46, D50 cieayeT NpHMEHATh A KOHCTPYKUME rpynn 2, 3 npH pacueTHbIX
Temneparypax ¢ 2 -45°C.

*% He npuMeHsTh B coyetanu ¢ dmocom AH-43.

**% Jnn ¢pmoca AH-348-A Tpebyercs AOMONHHTENBHBINH KOHTPOJE MEXaHHYECKHWX CBONCTB MeETasla WBA NpH
CBapKe COCIMHEHUH 3]EMEHTOB BCeX TONUIMH NPH PACYETHBIX Temmeparypax ¢t < —45 °C u TomuuH csbille 32 MM — NpH
pacyeTHBIX Temneparypax ¢ = —45°C.

**%¥ Kepamuuecknit hmoc no TY 59295-001-56315282-2004.

[IpuMeuanue — [IpH COOTBETCTBYIOMEM TEXHHKO-IKOHOMHYECKOM OGOCHOBaHHHM MIA CBAPKK KOHCTPYKLMH
paspellaeTcs KCIoNb30BaTh CBAPOUYHBIC MaTepuaikl (IPOBONOKH, (IIIOCH], AIMTHBIC ra3bi), HE yKa3saHHbIC B HACTOSIUCH
tabauue. TIpH 3TOM MEXaHWUYECKHE CBOHCTBA METALNIA UIBA, BBHINOIHAEMOrO C HX MPHMEHEHHEM, AOMKHbI ObiTe HE HUKE
CBOJCTB, 06ecreunBa¢cMbIX MPHMEHECHHEM MaTepHAIOB COTIACHO HacTosllIeH Tabnune.

Ta6auua I2 — HopmaTHBHBIE H pac4eTHbIE CONPOTHRICHHS META/LIA LIIBOB CBAPHbIX COEAHHEHHIA
C YIJ1I0BbIMH LLIBAMA

CaapouHble MaTepHabl Ry Ry

THII JIEKTpOJa MapKa [POBOJIOKH "2 ‘2
(no FOCT 5467) e Hjmm Hium
342, D42A Cs-08, CB-08A 410 180
346, D46A Cs-08T'A, 450 200
350, 950A Ce-08I'2C, CB-10T'A, IIIT-AH-8, III1-AH-3 490 215
260 Cs-081'2C*, C-10HMA, Cg-10I"2 590 240
370 CB-10XI"2CMA, Cs-08XH2I'MIO 685 280
285 — 835 340

* To/1bkO A/ IIBOB C KATETOM ky £ 8 MM B KOHCTPYKUHSAX H3 CTAlH C NPENEOM TeKy4ecTH 440 H/mM? 1 Goree.
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Ta6nuua I'3 — TpeGoanus k 601TamM Npu paziHuHLIX YCN0BHAX HX PHMEHEHHS

Knacc npounoctu 6onros u TpeGosanns k Hum no FOCT P 52627
B KOHCTPYKLIHAX
Pacuernas HE PaCCHHTBIBAEMBIX Ha YCTAJIOCTh | PACCUHTBIBAEMbIX HA YCTATOCTh
TeMneparypa npx pabote 60NTOB Ha
1,°C pacTaxenue cpes pacTsKeHHe cpes
HIIH cpe3 HJTH cpe3

5,6 5,6 5,6 5,6

— 5,8 — —

>-45 8,8 8.8 8.8 8,8
10,9 10,9 10,9 10,9
— 12,9 — 12,9

5,6 5,6 5,6 5,6

8.8 8,8 8,8%* 8.8
45>t 2-55 10,9 10,9 10,9* 10,9
— 12,9 — 12,9

5,6 5,6 — 5,6

8,8% 8.8 8,8* 8,8
<-55 10,9* 10,9 10,9* 10,9
— 12,9 — 12,9

* C TpeGoBaHHEM HCTIBITAHHA Ha Pa3pbiB Ha kocoii wakbe no 6.5 TOCT P52627.

Tabnuna I''4 — Mapku cTanu GyHIaMeHTHBIX 60JITOB H YCJIOBHA HX NPHMEHEHHS

H " Mapxu cTanu npu pacueTHOH
Koxctpykuunu OPMATHBHLIA Temneparype t, °C
: AotyMexT >45 —45>1 >-55 <55

KOHCTpYKUMH, KPOME Ofop BO3IYLIHBIX roCT 535 C13nc2, Cr13nc4, —
JIUHUI 3NEKTPOTIEPEIaYH, Ct3cnm2 Cr13cnd —
pachnpeaeHTeTbHbIX T'OCT 1050 20 — —
YCTPOHCTB ¥ KOHTAKTHOH CeTH I'OCT 19281 — 09r2Cc-4* 09r2C-4*
Jns U-o0pasHbix 6011108, a Taloke I'OCT 535 Ct3nc4, — —
¢yHIaMeHTHBIX OOJITOB OMOP BO3YLUHBIX Cr3cn4 — —
JIMHU NEKTpOnepeaadH, I'OCT 19281 — 091r2C-4* 09r2C-6%*
pacrpeNe/MTeSIbHbIX YCTPOHCTB H .
KOHTAKTHO#M CETH

* Jlomyckaetca npuMenenne apyrux cranei no 'OCT 19281 kareropuu 4.

** JlomyckaeTcs npumeHenne Apyrux ctanei no F'OCT 19281 kareropuu 6.

Ta6nunna I'5 — HopmaTruBHbIE CONPOTHRIIEHHS! CTAIH OOJITOB H PACUETHBIE CONPOTHBJICHHS 0HO00NTOBBLIX
coeqMHeHHii cpesy H pacTsbkenuio, H/mm?

Knacc npo4socT 601ToB Rpun Ryyn Res Ry
I'OCT 52627
5,6 500 300 210 225
5,8 500 400 210 —
8.8 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 —

Tab6nuua .6 — Pacuernbie CONPOTHR/IEHHE CMIATHIO DIEMEHTOB, COEIMHAEMbIX 60NTaMK

PacueTHbIE CONPOTHBIEHHS Ry,, H/MM®, CMATHIO JNIEMEHTOB, COETTHHAEMBIX
BpeMeHHOE CONPOTUBIICHHE CTaIH 60
2 JITAMH
COCITMHAEMBIX 3JIEMEHTOB R, , H/MM
KJ1aCC3 TOUHOCTH A KJIacCOB TOYHOCTH B
360 560 475
370 580 485
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Bpemennoe conpoTuBnenune craiu
COENMHACMBIX NEMEHTOB R, , H/Mm®

e
Pacuetible conpoTiBacHUS Ry, H/MM™, CMATHIO 31EMEHTOB, COENMHAEMbIX

GonraMu

K1acCa TOYHOCTH A

K;1aCCOB TOMHOCTH B

380
390
430
440
450
460
470
480
490
510
540
570
590

590
610
670
685
700
720
735
750
765
795
845
890
920

500
515
565
580
595
605
620
630
645
670
710
750
775

I[IpumMevyanue — 3HaueHUS PacCYETHHIX CONMPOTUBNEHHUH, YKka3aHHbIE B Tabauue, BLIMUCICHB 0 GopMynam
2
pa3iena 4 HaCTOALUMX HODM C OKpYTJaeHueM 10 S H/mm™.

Ta6aunna I'7 — PacyeTHble CONPOTHRJIEHUS] PACTNKEHHIO QYHAAMEHTHBIX 60JTOB

HoMuHanbHbi#

PacuyeTHbie CONPOTHBICHUSA Ry, , H/imm®

60NTOB U3 CTANIH MapoK

auamerp 60nToB, no FOCT 535* no 'OCT 19281*
MM Cr3nc4, Cr3nc2, Cr3cnd, Cr3cn2 0912C-4, 09I2C-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

llpuMmevauns
1 Crans no T'OCT 535 nonxna nocrasuarses no 1-# rpynne.
2 3HaueHMA paCYCTHbIX COMPOTHBICHMA, YKa3aHHbie B Tabimue, BBHIMHCICHB MO (PpMynaM myHkTa 6.6
HACTOSUMX HOPM C OKpYTiicHHEM 10 5 Himm?,

* PacueTHbIE COMPOTHBACHHA OONTOB H3 APYIHX MapoK CTaneH CIEAYET BHIYHCAATE N0 QopMysiaM pasaena 6
HaCTOSILHMX HODM.

Ta6nuna [.8 — HopmMaTuBHbLIE H pacueTHbIE CONPOTHBJICHHS PACTIKEHHIO BbICOKONPOUHbIX 60JTOB

n3 craym 40X no 'OCT P 52643
HoMuHANbHBIH AuaMeTp pe3bobl d, MM Rpun, HMM™ Ry, Himm™
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
MTpuMevaunue — PalMepbl, 3aKIIO4YCHHBIE B CKOOKH, IPUMCHATH HE PEKOMEHAYETCA.
Ta6nuuna I'9 — aowaau ceyenus 601708
d, MM 16 (18) 20 (22) 24 27 30 36 42 48
Ay, CM" 2,01 | 254 | 3,14 | 3,80 | -4,52 5,72 7,06 10,17 13,85 18,09
Apns cM” 1,57 1,92 | 2,45 [ 3,03 3,53 4,59 5,61 8,16 11,20 14,72

[Tpumevanusd
| Tlnowanu ceyeHns 60aT0B AMaMeTpOM cabitiie 48 MM crrenyer npunuMars no FOCT 24379.1.
2 Pa3Mepbl, 3aK/II04€HHbIE B CKOOKH, HE PEKOMEHAYETCA NPHUMEHATH B KOHCTPYKLMAX, kpoMe onop BJI u OPY.
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Tabnunua I.10 — OHIHUECKHE XAPAKTEPHCTHKH MATEPHAJIOB VIS CTANLHLIX KOHCTPYKUHH

XapakTepucTHku 3Ha4eHHe
Mnornocts p, KT/M’:
ApoKaTa H CTA/IbHBIX OTIHBOK 7850
OTJIMBOK H3 YyTyHa 7200
KoddduupenT nuHeitHoro pacuupenns o, °C™' 0,1210*
Mogyns yrpyrocts E, H/mm?
MPOKATHOM CTaJIH, CTAIBHBIX OTJIHBOK 2,06'10°
OTJIMBOK U3 YyI'yYHa MapoK:
CuY1s 0,8310°
C420, CY25, C430 0,9810°
My4KOB M NpsAAel napajuiesbHbIX MPOBOJOK 1,96 10°
KaHATOB CTAJIBHBIX:
CITMPAJIBHLIX U 3aKPBITBIX HECYILUX 1,67-10°
RBOHHOH CBUBKH 1,4710°
BORHOM CBHBKH € HEMETAJLTHYECKUM CEPAEYHUKOM 1,2710°
Monynb CIBHTa MPOKATHOMN CTAIM M CTANBHBIX OT1HBOK G, H/MM? 0,7910°
Koahduuuent nonepeunoit negopmaunn (Myaccona) v 0,3

paBHbiM He MeHee 60 % pa3pbIBHOTO YCHITHS A KaHATa B LEIOM.

MIpumeyaHue — 3Ha4eHHs MOy YIPYrOCTH AaHb! JUIA KQHATOB, NPEABAPHTEIILHO BLITAHYTbIX YCHIIHEM,

Tabnuua 1] — OH3HYECKHE XAPAKTEPHUCTHKH IPOBOJIOB H MPOBOJIOKH

. Koa$dpuumnenr
HaumeHosaHue Mapxa 1 Moxnyn, NHHe#AHOro
MaTcpHaloB HOMHHMLHO‘E )’ npymcry acumpeHua
P CCYECHHE, MM~ E, Himm~ P o °C-"
AmoMmuHueBbie nposoza ro I'OCT 839E A,AHTT; 16 -800 |  0,63010° 0,2310°
Mennelie npoBoa 1o M; 4 = 800 1,30010° 0,1710*
FOCT 839E '
Craneamomunessle nposoga no 'OCT 8§39E AC, ACK;
MPH OTHOLUEHUH TIIOILAJeH AMOMHHHA K ACKII, ACKC
CTaJI4, paBHOM!
6+ 6,25 10 u Gonee 0,82510° 0,19210*
0,65 95 1,46010° 0,13910*
429 + 4,39 120 1 Gonee 0,890'10° 0,18310*
7,71 + 8,04 150 u 6onee 0,77010° |- 0,19810*
1,46 185 u Gonee: 1,140'10° 0,15510"
12,22 330 0,66510° 0,212'10™
18,2 + 18,5 400 u S00 0,665 10° 0,212:10*
buMetannuueckad craneMenHas mnpososioka no [OCT BCM 1
3822 nuameTpoM, MM:
164 20+125 1,87010° 0,127:10*
6 28,2 1,900°10° 0,124'10*

[1puMeuaHne—3uaucHns Macchl IPOBOAOB K MPOBOJIOKH caexyer npuanMatsh no OCT 839E u TOCT 3822.
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Hlpnaoxenne J{
(oGsa3aTenLHOE)

Cn 16.13330.2011

Koy unuenTsl 1ia pacyera Ha yCTOHYHBOCTD
IEHTPAJIbHO- H BHELICHTPEHHO-CXKATBIX 3JIeMEHTOB

Tabaunua .1 — KodpduuueHTbl ycTORYHBOCTH NPH NEHTPATbHOM CXKATHH

Ycaosnas Kosdpduuuentsl @ Ycnosuas Ko>ppuumenrs ¢
ruOKOCTH A1t TUNA CCYCHUS ruOKOCTh JUIst TUMNA CEHEHHUS
2z a b ¢ 2 b c
0.4 999 998 992 5.4 261 255
0,6 994 - 986 950 5,6 242 240
0,8 981 967 929 5.8 226
1,0 968 948 901 6,0 211
1,2 954 927 878 6,2 198
1.4 938 905 842 6.4 186
1.6 920 881 811 6.6 174
1,8 900 855 778 6.8 164
2,0 877 826 744 7.0 155
2,2 851 794 709 7,2 147
24 820 760 672 74 139
2,6 785 722 635 7,6 132
2,8 747 683 598 7.8 125
3,0 704 643 562 8,0 119
32 660 602 526 8,5 105
34 615 562 492 9,0 094
3,6 572 524 460 9,5 084
3.8 530 487 430 10,0 076
4,0 475 453 401 10,5 069
4,2 431 421 375 11,0 063
44 393 392 351 11,5 057
4,6 359 359 328 12,0 053
4.8 330 330 308 12,5 049
5.0 304 304 289 13,0 045
5.2 281 281 271 14,0 039

MMpumeyanue — 3naueHns kod3dpGuuneHToB ¢ B Tabnuue ypenuyenst B 1000 pas.
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Ta6anua 12— Kodppruuentnl sansauus Gopmbl ceyenna 1

Tun A 3HaueHus 1 npu
C::::— Cxema CEYCHUA ¥ IKCHENTPUCHTET —A—f 0 S X S 5 x > 5
i 0,1<m<5 5<m<20 0lsmss | 5<m<20
1 o »
@ < ; \V—ﬂ - 1,0 1,0 1,0
ON
2 'Y
4%1 Lopas — 0,85 0,85 0,85
\,
3 e _ ~
== - 0,75+0,02 % 0,75+0,02 A 0,85
4 R -y 1,35 -0,05m) — 0,01(5 — m) &
@ o =025 o {, ,05m) — 0,01(5 — m) 11 1]
3 IR A 0,25 | (1,45-0,05m)—0,01(5—m) A 12 12
o g
_— ) | =
A-I :,/ 9 3 054, Fosa. 0.5 | (1,75-0,1m)-0,02(5-m) A 1,25 1,25
L1 a — —
R <01 210 | (1,90-0,1m)=0,02(6-m) A | 1,4-0,02) 13
6 A0 a
5__-:!_] “_l icous - "5[1_0’3(5—”')7' b "
A = h
7 o a a, a
X = v — ns| 1-08— ns{ 1-08— M| 1-0,8—
N i h h h
| -

T10T°0€EET 91 LID



(el

Oxoruanue mabauyoi [.2

Tun | A P 31avenus n OpH
ceye- CxeMa ceyeHMsa Y 3KCLUEHTPHUCHTET —_ ~ by
s Aw 0<ALS A>S
0, <m<5 5<m<20 0,l<m<5 | 5<m<20
8 0,25 | (0,75 +0,05m) - 0,01(5 ~m) A 1,0 1,0
1 ? I
| o —
As Jo L 0,5 (0,5 +0,1m) + 0,02(5 — m) A 1,0 1,0
s
0547 " | —M_ jl
21 (0,25 +0,15m) + 0,03(5 ~m) A 1,0 1,0
9 | 05 | (1,25-0,05m)—0,01(5 ~m) A 1,0 1,0
054 | ° AL
==, 4L L 21 (1,5-0,1m) = 0,02(5 - m) & 1o 1o
10 K M 0,5 1,4 1,4 1,4 1,4
—I\Z psa T 1,0 1,6 — 0,01(5 — m)A 1,6 1,35+0,05m 1,6
0547 0254, | T 2,0 1.8 =0,02(5 — m)\ 1.8 1,30, 1m 1.8
1 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
49 0,54, ° ° ;_jk 1,0 1,8+0,12m 2,4 1,8+0,12m 2.4
Y R YA ‘ 1,5 2,0+ 0,25m + 0,IA — — e
054 | 0,54, |
A 2,0 3,0+ 0,25m + 0,1 — — —

Npumevanns
1 Ana tvnos cevenui 5 — 7 npu noacyere 3uavennii A;/A,, nnomans BepTHKaNbIBIX MEMENTOB 00K HE CleayeT YYHTBIBATE.
2 J1na TMNOB ceverni 6 — 7 3HauYeHHs T)s CAeAYeT NPUHUMATH PDABHBIMH 3HAYCHUAM T} AN THNA 5 NPU TeX KE 3HaUeHUAX A, /4.

TI0TOLEET 9T UD



CIl 16.13330.2011

Ta6nuua /.3 — Kosdduunenrsi ycroiiuHBOCTH @, IPH BHELIEHTPEHHOM CKATHH CIUVIOIIHOCTEHYATHIX
CTEpPxKHEH B NJIOCKOCTH ACHCTBHA MOMEHTA, COBNAAAIOLIEH ¢ ILI0CKOCTbIO CHMMETPHH

YcnosHas 3uauenue @, MPH NPHBEAEHHOM OTHOCHTENLHOM IKCLIEHTPUCHTETE M,y
ruGkocThb
Z 0,1 0251 05 10,75 1,0 | 1,25 1,5 1,75 1 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 |1 223 | 210 | 198 | 190 | 178 | 172 | 166
6,5 223 213 [ 196 | 185 [ 176 | 170 | 160 | 155 | 149
7,0 194 186 } 173 | 163 | 157 | 152 | 145 | 141 | 136
8,0 152 146 | 138 | 133 | 128 | 121 | 117 | 115 | 113
9,0 122 117 { 112 | 107 | 103 | 100 | 098 | 096 | 093
10,0 100 097 { 093 | 091 | 090 | 085 | 081 | 080 | 079
11,0 083 079 {1 077 | 076 | 075 | 073 | 071 | 069 | 068
12,0 069 067 | 064 | 063 | 062 | 060 | 059 | 059 | 058
13,0 062 061 | 054 | 053 | 052 | 051 | 051 | 050 | 049
14,0 4 052 049 [ 049 | 048 | 048 | 047 | 047 | 046 | 045
IIpodonxcenue mabauywt .3
Yenosnas 3HaueHue @, NP NPHBEICHHOM OTHOCHTE/ILHOM IKCLCHTPUCHTETE M,y
rubkocTh
Z 2,5 3,0 3,5 4,0 4,5 5,0 3.5 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 1 204 | 190 | 178 | 168
3.0 287 260 | 238 1 217 | 202 | 187 | 175 | 166 | 156
35 258 233 1 216 | 198 | 183 | 172 | 162 | 153 | 145
4.0 232 212 1 197 | 181 | 168 | 158 | 149 | 140 | 135
45 208 192 1 178 [ 165 | 155 | 146 | 137 | 130 | 125
5,0 188 175 1 162 [ 150 | 143 | 135 | 126 | 120 | 117
55 170 158 | 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 1 106 | 101 | 097 | 094
7.0 127 121 | 115 { 108 | 102 { 098 | 094 | 091 | 087
8.0 106 100 | 095 | 091 | 087 | 083 | 081 | 078 | 076
9.0 088 085 | 082 | 079 { 075 | 072 | 069 | 066 | 065
10,0 075 072 | 070 | 069 | 065 | 062 | 060 | 059 | 058
11,0 063 062 | 061 | 060 | 057 | 055 | 053 | 052 | 051
12,0 055 054 ] 053 [ 052 | 051 | 050 | 049 | 048 | 047
13,0 049 048 | 048 | 047 | 045 | 044 | 043 | 042 | 041
14,0 044 043 | 043 | 042 | 041 { 040 | 040 | 039 [ 039
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Oxonuanue mabauyor /1.3
YcnoeHas 3nHayeHne @, NPH NPHBEACHHOM OTHOCHTENLHOM KCUECHTPHCHTETE m s
rubxocTh
Z 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
25 158 144 | 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
55 104 095 | 089 | 084 | 075 | 069 | 060 | 051
6,0 096 089 | 084 | 079 | 072 | 066 | 057 049
6,5 089 083 { 080 | 074 | 068 | 062 | 054 047
7,0 083 078 { 074 | 070 | 064 | 059 | 052 045
8,0 074 068 | 065 | 062 | 057 | 053 | 047 041
9,0 064 061 | 058 | 055 | 051 | 048 | 043 038
10,0 057 055 | 052 | 049 | 046 | 043 | 039 035
11,0 050 048 | 046 | 044 | 040 | 038 | 035 032
12,0 046 044 [ 042 | 040 | 037 | 035 | 032 029
13,0 041 039 | 038 | 037 | 035 | 033 | 030 027
14,0 038 037 |1 036 | 036 | 034 | 032 | 029 026
MpuMevauns
1 3nauerns ko3pPHUHENTOB @, B Tabnuue yBeauueHs B 1000 pas.
2 3naveHust @, CAeAyeT NPHHUMATH HE BBIIIE 3HAYEHHH .
Ta6aunua 14 — KoadppuuneHTbl yCTORUHBOCTH @, IPH BHELEHTPEHHOM CHKATHH CKBO3HBIX cTepKHeH
B IU10CKOCTH ACACTBHSE MOMEHT], COBNAAIOLIEH C IUI0CKOCTBIO CHMMETPHH
YcnoBhas
NpHBEEHHAs 3HaueHue @, NpH OTHOCHTENLHOM IKCLIEHTPHCHTETE m
rubkocTb
;l_ 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
ef
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3.5 562 480 402 355 320 294 270 251 235
.40 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
50 - 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6.5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8.0 148 142 136 130 123 118 113 108 105
9,0 117 114 110 107 102 098 094 090 087
10,0 097 094 091 090 087 084 080 076 073
11,0 082 078 077 076 073 071 068 066 064
12,0 068 066 064 063 061 060 058 057 056
13,0 060 059 054 053 052 051 050 049 049
14,0 050 049 048 047 046 046 045 044 043
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IIpodonxcernue mabauywr J1.4

VcnosHas
[pHBCICHHAA 3Ha4eHHE @, IPH OTHOCKHTENLHOM JKCUEHTPHCUTETE m
rukocts A 25 30 35 30 45 50 5.5 60 | 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
5,5 147 137 128 118 110 102 098 095 091
6,0 135 126 119 109 103 097 093 090 085
6.5 124 117 109 102 097 092 088 085 080
7,0 114 108 101 095 091 087 083 079 076
8,0 097 091 085 082 079 077 073 070 067
9,0 082 079 075 072 069 067 064 062 059
10,0 070 067 064 062 060 058 056 054 052
11,0 060 058 056 054 053 052 050 048 046
12,0 054 053 050 049 048 047 045 043 042
13,0 048 047 046 045 044 044 042 041 040
14,0 043 - 042 042 041 041 040 039 039 038
Oxonyanue mabruyor 1.4
Yenosxad 3HaYeHHE (, MPH OTHOCHTENLHOM IKCHEHTPHCHTETE M
npUBeaEHHAs
- 7,0 8,0 9,0 10 12 14 17 20
rubxocTh lef ’
0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2.5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
35 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
5,0 092 086 076 071 062 054 047 039
5,5 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 039
6.5 077 072 066 061 054 050 044 037
7,0 074 068 063 058 051 047 043 036
8,0 065 060 055 052 048 044 041 035
9,0 056 053 050 048 045 042 039 035
10,0 050 047 045 043 041 038 036 033
11,0 044 043 042 041 038 035 032 030
12,0 040 039 038 037 034 032 030 028
13,0 038 037 036 035 032 030 028 026
14,0 037 036 035 034 031 029 027 025
Mpumevauusd
1 3naueHus ko3 duitneHToB @, B TaGnHUE yBEaUueHb B 1000 pas.
2 3HaueHUA (), CAEAYET NPHHHUMATE HE BBILIE 3HAYCHHI .
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TaGnaua 15 — [MpusenenHbie OTHOCHTEILHBLIE IKCUCHTPUCHTETLE M,y A4S BHEUEHTPEHHO-CKATBIX

CTepKHel ¢ IIAPHHPHO-ONEPTHIMH KOHUAMH
Smiopst I 3HAYECHHUE /M, IPH My ). PABHOM
MOMCHTOB 0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7.0 10,0 20,0
11010030068 | 1.12] 1,60 | 262 | 355 | 455 | 650 | 940 | 19.40
21010 (017039 | 068 | 1,03 18 |275]372]565]| 860 | 18.50
é=-10 3101010100221 036055 ]| 1,17 ] 195 | 277 | 460 | 7,40 | 17,20
“l M, 4010010010 018|030 |057| 103|178 | 335 |59 | 1540
5| o101} 010/010] 010015 023|048 | 095 | 2,18 | 440 | 13,40
6010|010 010|010 010 | 015|018 | 0,40 | 1,25 | 3,00 | 11,40
710101}010]| 0,010,101/ 010]/010] 010010050 1,70 | 9,50
110,10 | 031 | 0,68 | 1,12 | 1,60 | 2,62 | 355 | 455 | 6,50 | 9,40 | 19,40
21010022046 | 073 | 1,05 | 1,88 | 2,75 | 3,72 | 565 | 8,60 | 18,50
=03 3010|017 | 038 | 058|080 | 1,33 | 200 | 277 | 460 | 740 | 1720
M~ M, 41010014 032|049 | 066 | 1,05 1,52 | 2,22 | 3,50 | 590 | 1540
51010 | 010|026 | 041 | 057 | 095 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
6| 010|016 | 028 | 0,40 | 052 | 095 [ 1,25 | 1,60 | 2,50 | 4,00 | 11,50
7101002 |032] 042|055 | 095 | 1,00 1.35 | 2,20 | 3,50 | 10,80
1010032070 | ;12 1,60 | 2,62 | 2,55 | 455 | 6,50 | 9,40 | 19,40
21010028060 |09 | 1,28 |19 | 275|372 565 | 840 | 18,50
=0 3010|027 | 055|084 | 1,15 | 1,75 | 243 | 3,17 | 4,80 | 740 | 17,20
M~ . 4101002 (052|078} 1,001 1,60 | 220 | 2,83 | 400 | 6,30 | 1540
51010]025 05107811015 | 210][278]| 38 |59 | 1450
6010|028 |052]| 078 1,0 155|200 | 270 | 380 | 560 | 1380
7]1010[03271052 ] 0781101519 | 260! 375 550 13,00
1 [ 010 040|080 | 1,23 | 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,10 | 19,40
21010040 | 078 | 1,20 | 1,60 | 2,30 | 3,5 | 4,10 | 585 | 8,60 | 1850
=05 31010040 | 077 | 1.17 | 1,55 | 2,30 | 3,10 | 3,90 | 555 | 813 | 18,00
A — A 4010|040 | 075 | 1,13 | 1,55 | 2,30 | 3,05 | 3.80 | 530 | 7.60 | 17.50
' 51010040 | 075 | 1,00 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17.00
6]010| 040075 1,00 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
71010040075 { 1,00 1,40 | 230 | 300 | 3,80 | 530 | 7,60 | 16,00
Oébosnauenusn, npunamoie 6 maoauye J1.5:
M 1 A M 2
L i
c 1

Koappuument cpux A1 pacuera Ha yCTOHYHBOCTD
CKATBHIX CTepPXkHEeHl TOHKOCTEHHOI0 OTKPLITOIO CeYeHHS

1. Koappuument cmax UL THNOB CEYEHHil, MPHBENEHHBIX HA pucyHkax B Tabmuue 1.6,

cnexyeT BEIYACIATH 0 Gopmyiie
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2

Cmax = , (L1
1+(5B+\/(1—53)2+§(a—e—*)2
7 h
rae
d=4plu
B=1+2(B/ p)e, /h); (12)

4 =8w+0,1561,4 [(AR?);

O = ay/ h — OTHOLIEHHNE PACCTOAHHSA dy MEXAY LEHTPOM TDKESCTH M LEHTPOM H3riba
CEYeHHA K BBICOTE CEYECHH h;
e; = M, /N — 5KCHEHTPHCHTET NIPHIIOKEHHS CXKHMAIONIEH CHITBI OTHOCHTENBHO OCH X — X,
IPHHHMAaEMBIii cO CBOMM 3HaKoM (B Tabmuue J[.6 moka3aH co 3HAKOM «ILITHOC»).
B dopmynax (J1.2) oGoznaueno
p=(1, +1y)/(Ah2)+a2;

=1,/ ),hz ) — 38ech I, — CEeKTOpHaNbHBIH MOMEHT HHEPLIHH CEUEHHUS,

I, =(1/3)X b;1; 3 _ MomeHT WHEPLIUK CEYEHHS MPH CBOOGOAHOM KpyUECHHH;
b ¥ t;— COOTBETCTBEHHO IIMPHHA H TOJILIAHA JIHMCTOB, O0pa3sylOIMX CEYCHHUE,
BKJTFOYAs CTCHKY.

DopMyIIb! IS OIPESENeHHs ®, €, O M [} WM UX 3HaYeHW1 NpHBeLeHb! B Tabmane J1.6.

2. KoabHIHEHT Cmax TPH pacyeTe Ha YCTOHYHBOCTD CTEPXKHS ILBEJVIEPHOTO CEYEHHUS
(mpu o6o3nageHusx, npuHATeX B Tabmaue .6 (I, > L), — Il-obpasHoro ceuenus) cieayer
BHIYHUCIATH 10 popmyne (1.1), yuutsiBas Ipu 3TOM, 4TO
npu N =bt,/ht, rae t, — TONIMHA CTEHKH; #; — TOJIHHA OJIOK:
A=hy@2+n)
Iy=1 RPrPG+2m)/[12(6+M)) =4 P2 (3 +2M) / [12 (6 + )2 +M)]; 1.3)
L= htb* (6+m)/12=Ab* (6 +1)/[12 2 +M)];
L=yl A+2m)/3Q+m]=ARR (1 +21m)/[3 2 +n).

Mpu pacuete crepxus [1-o6pa3Horo ceueHus Ha eHTpajbHOE cxatue B popmyne (J1.1)
cnefyeT npuHUMaTh e, =0 urtorma B=1.

Tabauna 1.6 — Koatbdmuuenjnl oo0f

Tun ceyenus ' ® o B

0,25 0 0
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Oxonyarue mabruyo J1.6

11, Ih —1,h, o ¢opmyae (K.12)
2 - npunoxenna XK
I y 1 ,h

0 h, To ke
h
s 4‘ L?—T 3+2;72 43+1) 0
x "N '—jx_gl 6+7) Q+n)6+n)
& =
{( i
.
L b |

Ob6o3nauenus, npunameie 8 mabauye [.6:
Iy n I, — MOMEHTbI HHEPUMH COOTBETCTBEHHO GONbLIErO M MECHBLUIETO TOACOB OTHOCHTENLHO OCH CHMMETPHH

CEYEHHS y-y.

3. Pacyer Ha YCTOXYHBOCTH BHEUEHTPEHHO-CKATHIX 31IEMEHTOB IBYTaBPOBOIO CEYEHHA
C JIByMsl OCSIMH CHMMETPHHM, HENPEPHIBHO NOAKPEIIEHHBIX BAOJb OJHOH U3 MOJOK (PHCYHOK
J.1), cnenyer BbmoaHsTh no  QopMyiraM (6) H (7) HacTOAIUMX HOPM, B KOTOPBIX

KO3 DHUIHEHT Cmax CIIEAYET BRIMUCIATH 110 POpMYJIe
1+1,. /1, +a/9387 (L4)
4 = 2 o2 i * *
T a2 ity n? ve, 1h)

Y

€x

/
!
]M__r,‘x

a
Pucynoxk .1 — Cxema ceueHHs 3/1€MeHTa, MOAKPenJeHHOro B0/ MOJIKH
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KoadpdunueHT o cnenyet onpeaensts no Gopmyne (K.4) npunoxenns XK.

Ilpu onpeseneHuu O 3HAYEHHE Ly CelyeT NPUHMMATh PaBHBIM PACCTOTHHIO MEXKIY
CeYEHMAMH OJJIEMEHTa, 3aKpEIUIEHHBIMH OT MHOBOPOT2a OTHOCHTENBHO IPOJOJBHOH OCH
(paccTosHHE MEXJY Y3/1aMU KPEIUICHHs CBS3€H, pacnopoK # T.IL.).

DKCUEHTPHCHTET e, = M/N B dpopmyne (I1.4) cunTaeTcs NONOKHATETBHBIM, €CIH TOYKA
NIPUJIOKEHMS CHIIBI CMENIEHa B CTOPOHY CBOGOJHOH IOJNKHM; A LEHTpPalbHO-CKATBIX
3JIEMEHTOB ¢, = 0.

[Ipu ompenesneHun e, 32 pacyeTHHIA MOMEHT M, Cl€XyeT NPHHMUMAThL HAaHOOMBIIMH
MOMEHT B NIpEEaX pacyeTHOH NIHHEIL s JJEMEHTa.
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IIpunoxenne E
(o6sa3aTenbHoOE)

Kospdunuentnl ana pacyera 3JieMEeHRTOB KOHCTPYKNHii

€ Y4€TOM Pa3BHTHA INJIACTHYECKHX Aedopmanuii

Ta6nnua E.1 — Ko3dpdpuuuenrsic, c, n_
Hanbonbune
Af 3HaUYCHHSA KOB([!QH]JHCHTOB
Tun Cxema ceueHus - n npu
ceuenns Ay Ce cy My=0*
0,25 1,19
1y |7
e 0,5 1,12
1 N | L 1,47 1.5
A xx ' X o 1,07
A7 1
\Af ’ 2,0 1,04
y Yy
0,5 1,40 T
Py A
2 x— —x 1.0 1.28 1,47 2,0
/
A;
S 2,0 1,18
| y~0.54,
| .
0,25 1,19 1,07
Y 4
2 05 L12 1,12
3 | 1,5
;T — X 1.0 1,07 1,19
0,54 ; AN 2,0 1,04 1,26
|y a4 ' ' ’
0,5 1,40 1,12
Va4
x x 1,0 1,28 1,20 2,0
¢ t
2,0 1,18 1,31
0.2547 1y 0,54 ,
a) y 6) ¥
5 —x r— _x — 1,47 1,47 a) 2,0
= * ' , 6)3,0
y y
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Oxonyanue mabauyvl E. 1

Tun Cxema ceucHus A HaunGoabiuue
Ce4eHHS £ 3HaYeHHUS KO3PPHUHECHTOB
A, Cx Cy n npu
My = 0*
6 ‘ 0,25 1,04
A y
S
0.5 1,07
1,47 3.0
1,0 1,12
2.0 1,19
7 — 1,26 1,26 15
8 — 1,60 1,47 a)3.0
6) 1.0
0,5 1,07 { a)3,0
1,0 1,60 1,12 |1 6) 1.0
9 2,0 1,19
* Tpu M, = 0 cnenyer npuanuMath n = 1,5, 32 HCKIIOUCHUEM CEYEHHA TMNA 5,a, ANA KOTOPOrO 7 = 2, ¥ THNa
5,6, ana koroporo n = 3.
[Ipumeuanns
1 Tllpu onpesenenuu KOdPOUUMEHTOB ANA NPOMEKYTOUHLIX 3HAYCHWH A; /A, BOmMyCKaeTca auHeHHas
HHTEPIOA LM,
2 3uaucHHe K0IPPULHEHTOB C,, ¢y NPUHHMAIOT HE Gonee 1,15y, rae ¥ — xoddduuneHT HaaexHocTH NO
Harpyske, onpejensemMbliii Kak OTHOLICHME PACUCTHOrO 3HAYCHMS JKBHBaNeHTHOH (MO 3HaueHuio wusrubaiowero
MOMEHTA) HArpy3kH K HOPMaTHBHOMY.

Ta6bnuua E2 — KoddpuuseHTn! a;, 03, @3 415 PacyeTa Ha H3rMb NpsiMOYro/IbHbIX IUTHT, ONEPTHIX
110 YeThipPeM H TPeM CTOpPOHAM

Iante ITpu b/a
1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2
Oneptbie
no a; | 0,048 | 0,055 | 0,063 | 0,069 | 0,075 | 0,081 | 0,086 | 0,091 | 0,094 | 0,098 | 0,100 | 0,125
YeThIpeM
CTOpPOHAM
a, | 0,048 | 0,049 | 0,050 | 0,050 | 0,050 | 0,050 | 0,049 | 0,048 | 0,048 | 0,047 | 0,046 | 0,037
OnepThie Ilpua,/ d;
no TpeM 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2
CTOpOHaM | @y
0,060 | 0,074 | 0,088 | 0,097 | 0,107 | 0,112 | 0,120 | 0,126 | 0,132 | 0,133

Ob6o3uayenus, npunamoie 8 mabauye F.2:
b — yMHHAN CTOPOHA, @ — KOPOTXas CTOPOHA; d; — A/IMHa CBOOO/IHOH CTOPOHBI; @) — IIMHA CTOPOHbL, NIEPTICHINKYIAPHOH K CBOOOIHOM.
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Ilpnnoxenne XK
(oOs3aTEnbHOE)

Kos¢pduuuenr ycroiiunBocTu npH uirnbe @,

XK.1 Kospduumenr ¢, 1na pacyera Ha YCTOMUMBOCTD H3rHOaEMbIX 3EMEHTOB
JBYTaBPOBOT'O, TaBPOBOTO U IIBEJUIEPHOTO CEUCHHI CICAYET ONpPENENATh B 3aBHCUMOCTH OT
PAacCTAaHOBKH CBA3CH, pPacCKpEIUIOIMX CXKaThii  HOsAC, BHAR HArpy3KH M MecTa ee
npuwioxenus. Ilpy 5SToM mnpemnonaraercs, 49TO Harpy3ka JHCHCTBYET B ILTIOCKOCTH
HaubonbHieH xecTkocTd (I; > 1)), a ONOPHbIE ceYeHUS 3aKperlieHbl OT OOKOBBIX CMEMICHUH U
NOBOPOTA.

X2 Jins 6Ganky M KOHCONM ABYTABPOBOTO CEYCHHA C JIBYMA OCAMU CHUMMETPHH
K03 QHIHEHT @) CIENYET IPUHAMATH PABHBIM:

npu @; < 0,85
¢ =05 OK.1)
opu ¢; > 0,85
¢p =0,68 +0,21¢; <1, (K.2)
r1e 3HaYeHUE @ CIEAYET BBHIYUCIATD [0 GopMmyiie
I, h, E
%_WIJQ)R; (K.3)

B dopmyne (K.3) o6o3naueno:
VY — ko3 dmMenT, BEMUCISEMBIA COrs1acHO TpeOoBarmsM JK.3 HACTOSILETO NPIIOKEHHST;
h — NoNHast BHICOTA CEYEHHsI IPOKATHOTO JBYTABPA HIIM PACCTOAHHE MEXIY OCAMH MOSCOB
(I1aKeTOB MOSICHBIX JHCTOB) COCTABHOTO JIByTaBpa;
Ly —pacueTHas JUIMHA Oanky WM KOHCONH, ONIpeliesiieMas CornacHo Tpebopaduam 8.4.2
HacCTOSIIUX HOPM.
K.3 3nauenne koabduunenta Yy B popmyne (XK.3) ciemyeT BEMUCIATH N0 BOpMyNaM
tadmuu JK.1 u JK.2 B 3aBHCHMOCTH OT KOJIMYECTBAa 3aKpEIUICHHH cxaToro mosica, BHAA
Harpy3ku ¥ MecTa €€ IPHJIOXKEHHS, a Takke OT K03t HLHeHTa O, pABHOTO:

a) 1Jisi IPOKATHBIX JBYTaBPOB
2

L.
a=154§L—%— , 0K4)

¥y
rae /; — MOMEHT HHEpIHH HpH CBOOOIHOM KPYUYCHHH, OINpeNe/IIeMBI COINIaCHO IPUIIOXKEHHIO [1;
h — monHAas BBICOTA CCUEHHS;
©) AN COCTaBHBIX ABYTaBPOB ¥M3 JKCTOB CO CRAPHBIMH WM QPUKLHOHHBIMU MTOSCHBIMH
COeIMHEHMSIMHU

Loty at®
=8 (LY 1+ , X.5
o khb)( 5 ) (K.5)

f sty

rae 0603HaueHo:
IUIA CBAPHBIX ABYTABPOB U3 TPEX THCTOB:
tr ¥ by — ToNIIMHA U MHPUHA NosAca GaTKH;
h — pacCTOsIHHE MEXY OCSIMH II0SCOB;
a=0,5h;
t — TOJIILMHA CTEHKH (¢ = 1y,);
IUTS COCTABHBIX JIBYTaBPOB ¢ PPUKLIHOHHBIMHE [IOSCHBIMU COENUHEHUSMH:
fy — CymMMapHas TOJNIIMHA JIUCTOB NOsica ¥ MOJKH TOSCHOTO YTOJIKa;
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bs — LIMPHHA THCTOB 105CA;
h — paccTosHNE MEX Ty OCSIMH [1aKETOB MOACHBIX JUCTOB;
a — IIApPHHA BEPTHKANbHO# MOJKY MOSCHOTO YTOJIKa 32 BEIYETOM TOJIIIMHEI €I0 MOJIKH;
t — cyMMapHas TOJIIIMHA CTEHKH W BEPTUKAIBHBIX NTOJIOK MOSACHBIX YTOJIKOB.

Ecmu Ha yuactke Ganku Iy omopa M, MO CBOEMY OYEPTaHHMIO OTIHYAETCH OT
npuBefeHHBIX B Tabmuue .1, To nomyckaetcs 3HaYEHHE Y ONPENEIATH 1o GopMynam s
Haubonee Onm3koft N0 OYepTaHUIO OMIOPHI M, B KOTOpYIO MOXET OBITh BIIHCaHa
takTHYeCKas 3Mopa.

B caywasx xorma y KoHconu Oankd CKaTblif IOSC 3aKpemneH oT OGoKoBoro
IlepeMelleHHs B KOHIIE WIIH 110 ee UTHHE, 3HaUYeHHe Y JOIycKaeTcs IPHHAMATh PaBHEIM:

OpH  COCPENOTOYEHHOH Harpy3ke, NMPHJIOXKEHHOH K PacTAHYTOMY IOACY Ha KOHIE
KOHCONH, ¥ = 1,75y, rae 3HaYeHHE Y| CICLyeT [PHHMMATh COIVIACHO MPHUMEYAHHMIO K
Tabauue XK.1;

B OCT&IBHBIX CITy4yasX — KaK JI1 KOHCONH Oe3 3aKperuICHUH.

X.4 ins pa3pe3Hoit Oayiki ABYTaBPOBOIrO CeYEHHs C OXHOM OChI0 CHMMETPHH (PHCYHOK
X.1) xosdunmesT @, crexyer ompenaenits no Tabmuue X.3, rae 3HauYeHHA @, G2 U N
CJIeyeT BEMUCIATH 0 hopMyiaM:

I, 2hh E
(p' = wa _)’_ . 1 —’ ()I(.6)
I, 11 R,
I, 2hh
¢ =y, = —; OK.7)
I, 17 R,
ne Lo 0K.8)
I,+1,

B dpopmynax (51(.6) - (XK.8) ob6o3naueHo:
Y, — K03 dUIHEHT, BEIYHCIAEMBIH O popMyIIe

Va=B+ VB> +C)D; 0K.9)

h — paccTosHHE MEXAY OCSIMM TOSICOB;
hy u hy — pacCTOSHHE OT LIEHTPA TSDKECTU CeYEHHs IO OCH COOTBETCTBEHHO HoJee
Pa3sBUTOrO0 U MeHee Pa3BUTOrO IOSICOB;
l;s— pacueTHad nnuRa 6aikH, onpenesieMad COrnacHo TpeboBanuaM 8.4.2
HaCTOSIUX HOPM;
Iy n I, — MOMEHTH HHEPLIUH ceueHHs Oosiee Pa3BUTOIO M MEHEE Pa3BUTOrO IMOSICOB
OTHOCHTEJIBHO OCH CHMMETPHH CCUCHMA GAIKH COOTBETCTBEHHO.
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Tatauuna X.1 — Kodppuunenr y s 6a10K ABYTABPOBOr0 CeYeHMs C JBYMS OCMH CHMMETPHM

Koapdnuuent ¥ npu 3naueHnsx o

KonuuectBo Wt
) " ofc,
c-:: Pe:: ‘;:):Za Bua warpysku B nponere dmopa M, ¥ KoTopoy
o Y P Ha YUacTKE [y MpHAOXCHA 0,1 So<40 40 < 00 < 400
nponere ,
Harpys3ka
Bes 3akpennenuii CocpenorouerHas
> P ! Coxatbiii 1,75 + 0,090 3,3 +0,0530.— 4,510
PacTauyThlii 5,05 + 0,09 6,6 + 0,053t — 4,5-10°%0
Le=1
PaBHOMepHO CxaTbiii
pacnpeaenexnHas [ ‘ PactanyTbii 1,60 + 0,080 3,15+ 0,040 - 2,7-10c¢
3,80 + 0,080 5,35 + 0,040, - 2,7-10" 0
I1Ba u Oonee, nenauipe Jhob6as
nposer / Ha paBHbIE JhoGoit 2,25+ 0,070, 3,6 + 0,040 — 3,5-10°0¢
4YacTH
OgaHo B cepenvHe CocpenoTtoueHHas
B CEpEAHHE / Jhoboit 1,75y,
ef o l
CocpenoroueHHas /
B YETBEPTH Cxarnrid 1,14y,
Ly PacTaHyThlii 1,60y,
1 /
PaBHoMepHO
pacrnpeaenesHas _/—/‘ Coxatbifi 1,14y,
l o / : PactanyTbii 1,30y,

I3

ITpuMeyanue— 3HayeHue Y, cneayeT NPUHUMATD PABHBIM W NPH ABYX M (onee 3aKkpenaeHnsx ckaToro nosica B npoere.
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Tabnuua X2 — Kospduumnent y 1151 )KeCTKO 3ane/1aHHBIX KOHCOUIel ABYTABPOBOIO cedeHnsi ¢ ABYMSA

OCSIMH _CHMMETPHH
[ Ilosic, kK KOTOpOMY Ko3(pGHUHEHT W NPH OTCYTCTBUM 3aKpenieHui
Bun Harpy3ku NpHIOXEHa CXKATOTO NOACA M IIPH 3HAYECHUSX (L

Harpyska 4<a<28 28 << 100

CocpenoroueHHas PacTanyThiit 1,0 + 0,160 4,0 + 0,050

Ha KOHLE KOHCOJIH Cxarbiit 6,2 + 0,080 7.0 + 0,050
PaBHOMEpHO PacrsryToi 142da

acrpeAciCHHAA

= h

h,

Pucynok K.1 — Cxema NBYTAaBpPOBOIo ce4eHHs ¢ O/IHOK OCLI0 CHMMETPHH

Taonunna X3 — Kosppuuuenr @,

Cxatbiil nosc Ko3dpHUHEHT @, NPH 3HAYCHHH @ >
Jo 0,85 cehite 0,85
Bonee pasputeiit ¢ <1 n —-n
¢,[0,21 +0,68(— + )] <1

i 2
MeHee pa3BHThIi 6P 0,68 +0,21p, <1

XK.5 3navenus B, C u D B popmyne (JK.9) cnemyer onpenensts no tabnunam X.4 u
2.5 B 3aBucUMOCTH OT K03 OHIHEHTOB:

8 =n+0,734; (X.10)
w=n+1,145pB; OK.1D)
B=@2n-1) {047 - 0,035(%‘)[1+%—0,072(b—h‘)2]}; (K.12)
L by s
Nn=1-n)987n+ 0,385]—'(—’2—) 1 (K.13)

2

re 3HadeHHs n, by, h, I, ly cnexyer NPUHMMATH COTIACHO HACTOSAIIEMY MPHUIOKEHHUIO, &

I, - cornacHo npuinoxenuio 1.
Koa¢p¢uuuent o B Tabnuue XK.5 caenyer onpeaensrs no popmyne (0K.4).
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Ta6anua X4 — Koyppuuuent B

CII 16.13330.2011

Cxema ceveHHs M MECTO

Ko

HUHEHT B npu Harpyske

MPHTOKEHHA HArPY3KH

COCPEAOTOUYCHHOH
B CCpCIlHHC npoJiera

PaBHOMEPHO
pacnpexeicHHOH

BbI3bIBAIOLIER
YHCTHIA H3THO

—{— 3 U B

T
#
-‘T —_ 5-1 p-t B
1 1 ,
i
‘ ‘ -3 H -+
1 1

Tabnuua XK.5 —Koppuuuentst C u D

Kosdduuuent C npu ceveHnn
Bun Harpysku Koa¢d TD
JIBYTaBPOBOM TaBpPOBOM
n<09 (n=1,0)
CocpenoToueHHas B cepeIMHe NMporeTa 0,330n 0,08260. 3,265
PaBHOMepHO pacnpezeneHHas 0,481n 0,1202c 2,247
Bei3biBaronas 4ucThii u3rué 0,101 0,02530. 4,315

X.6 Jina mByraBpoBoro cegenus mpu 0,9 < n < 1,0 xoadpouumeHt y, cienyer
ONpEJICNATh JIMHEHHOH HMHTEPIOJSIMER MEX/y 3HAYCHHSAMH, NOJNYYECHHBIMH Mo QopMyne
(’K.9) must nByTaBpoBoro cedeHus npu n=0,9 W I TaBpoBOro nmpu n=1.

JIist TaBpOBOrO CedeHMs NpPHM COCPEJIOTOYEHHOH HIIM PaBHOMEPHO pacipeleleHHON
Harpyske H & < 40 ko3¢ duitHenTs! y, ciaexyer ymaoxars Ha (0,8 + 0,004¢).

B Gankax ¢ MeHee pa3sBHTBIM CKAThIM nosicoM Ipt 1 > 0,7 B 5< Iys/ by £25
3HaueHue ko3dduuHenTa @, HeoOX0AMMO YMEHBIIMTE YMHOMEHHEM Ha (1,025 — 0,0150,¢/ by)
M cliefyeT NpUHAMATh TIpH oToM He Gonee 0,95. 3nadenms s/ by > 25 B Takux Gankax He
JOIYyCKalOTCS.

XK.7 Ins Oanku WIBeJUIEPHOTO cedeHusA KO3GPHIHMEHT @p HONMYCKAeTCa MPHHHMATEH
paBHBIM @ = 0,7¢@, TAE @ ciexyeT ONpeNeNaioT Kak s 6anmok JBOAKOCHMMETPHYHOTO
IBYTaBpOBOro ceuenus, Henonb3sys opmynsl OK.3) u (OK.4), rne 3uavenus I, I, I, cnenyer
OpHHHMATh I [IBeJUIepa.

145



CII 16.13330.2011

Hpuaoxenne H
(pexomenayemoe)
PacuerHbie AJTHHBI KOJIOHH H CTOEK

Ta6nunua U1 — KoadduuneHTs! pacueTHO# JHHBI |1 KOJIOHHBI (CTOHKH) ¢ ynpyrum
3aKpeIUIeHHEM KOHLIOB

CxeMa KOJMOHHB! (CTOUKH) u
_ SA4(a+4)+ [(0,25a +1,2) . D
SHa+1)+ fla+2,4) '
0,5 <p<20
a+4.8) (va+4.8
u=05 ( Ny ) ; (U.2)
(a+2H)yo+24)
05 <u<10
Ilpy 0<a< oo u <987
3+13x
=314 | —————; U3
a \/aﬂ +3(a+ p) W
p =10
nmpuct =0 u B >9,87
“=1
Ob6o3nauenus, npunimoie 6 mabnuye H.1:
K, K I
a=—"—; f=—"2—;
ET ET
Kml
W/ = ——— —omnHoweHune ko3PHUIMEHTOB HECTKOCTH YNPYTOrO 3aKPETLICHHS ONOPHBIX CEYCHHIH CTOMKH,
rae K m — KOXDOHIHENT KecTKOCTH ynpyroro 3akperuienus, H-cM, paHbil 3Ha4eHHIO ﬁeaxcmnnoro

MOMEHTa, BO3HHKAIOLIETO B ONIOPHOM CEYCHHH NPH €r0 NOBOPOTE Ha yron ¢ =1;

K n — KO(gHUHEHT XECTKOCTH yNPYro# onopbl, H/cM, paBHbIi 3HAMEHHIO PEAKTHBHOH CHIIbI, BOSHHKAIOMIEH B

ONOPHOM CEYEHHH NPH €10 CMELICHHH Ha § = 1.

Mpumevanne —3navenns K u K n A1 HEKOTOPBIX PAMHBIX CHCTEM NpHBEACHB B Tabnuue K.2.
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Ta6nuua N2 — Kospduunentnl kectkocTu K, u K, NI KOJIOHH (CTOEK) PAMHBLIX CHCTEM

CI1 16.13330.2011

Homep ¢
Cxema pambl ozﬂz cx(;le\:}]'nm 3;3‘-[:!;{";;
no tabnune U.1 m n
K,=0;
H.1n
npu K = 3EI,
a=0 n 113
.2) 3EI
npH K, =—2( +1,)
Y=o 1112
(1.2) 4EI
npu K, =—
Y =0 [,
3EI
H.2) Km = 1 (11 _,_12);
pH 1“2
v=l 3EI
Kml = 2 (11 +12)
142
(Hn.2) EI
TIpH K, =ﬁ(411+312)
y =0 142
(M.2) 3EI
npu K, =—"
y =0 ll
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KoapdpuuueHnTnl pacyeTHOH AMHHBI |l YYACTKOB CTyNEHYATbIX KOJOHH

.1 KosdpdunuenT pacuerHoi IMHGBL L) Ul 3a0IeMICHHOTO B OCHOBAHHH HIOKHETO
Yy4acTKa OJHOCTYIIEHYAaTOH KOJIOHHBI CIeAyeT IPUHUMATh:

IIPY BEPXHEM KOHIIE KOJIOHH, CBOOOJHOM OT 3aKpeIUleHnH, — 1o Tabnune 1.3;

MPH 3aKPETIJIEHHH BEPXHETO KOHIIA OT IOBOPOTA, HO IIPH BO3MOXKHOCTH €I0 CBOOOIHOTO
cMmelnenus — o tabauue U.4;

IIpH 3aKpPEILIEHHH BEPXHETO KOHLA OT CMEILECHHA [0 hopMyte

2 2
W = (ﬂu +ﬂ;(ﬁ_1)’ (I/I4)

rae W2 ¥ Uy — Ko3hdHIMeHTh pacueTHOM JAMHBI HHKHETO YYacTKa KOJIOHHBI IIPH HArpy3Kax
F1=0 n F, =0 coOTBETCTBEHHO, OIpEAE/IsieMBIE IIPH MIAPHHPHOM OIHPAHAH
BEPXHETO KOHIIa 1o Tabmite 1.5, a mpy 3aKpeIUieHH: OT IOBOPOTA — 110
Tabmaue 1.6.
B Tabmuuax 1.3 - 1.6 obo3HaveHo

l 1 N
o = 2 1 u n= 2L ,
ll ﬁ I 2 1 llZ
raely, b, l;, [, — MOMEHTEI MHEPIMH CEUCHHI ¥ [UTMHBI HIDKHETO H BEPXHETO YYaCTKOB KONOHHBI
COOTBETCTBEHHO;

B = (F] +F2)/F2.

W.2 KospdumnmenT pacuernoif [UIMHBI W, UM BEpXHETO yJacTKa OJHOCTyIEHYAToiH
KOJIOHHBI BO BCEX CIIyYasX ClIeyeT OnpeensTs no hopmylie

Ww=u/a <3, (1.5)

N.3 Koap¢puuueHT pacueTHOH JIMHBI My UM 3aLIEMJICHHOTO B OCHOBAHMM HHI)KHETO
y4yacTKa JBYXCTYNEHYATOM KONOHHBI (pUcyHOK M.1,a) IpH yCIIOBHAX 3aKpenleHUs BEPXHETO
KOHLIa, yKa3aHHbIX B Tabnuue W.7, cieayer onpenensrts no popmyie

“—l = ﬂlﬂnztl + (ﬂ2ﬂi2 +/u333 )(1+52)211 /Iml (I/I 6)
1+ B, + 5, ’ ‘

the pr=Fi/F5; Po=F/F5;, &=L/l
Hmts Moo, Mo — K0XduimenTsI, onpeaemsieMsle o Tadmwe M.7 xax mis
OJIHOCTYIIEHYATEIX KOJIOHH [0 pucyHky M.1,6,B,r);
Im= (Ll + L 1)/ () +1;) — npuBeneHHOE 3HaY€HHE MOMEHTA HHEPLIUH CEYCHUS yIacTKa
muao# (1) + b).
3necs F1, F,, F3 ~ npomonbHBIE CHIIBL, IPAJIOKEHHBIC K BEPXY HHXXHErO, CpeJHEro H
BEPXHEro Y4acTKOB KOJOHH ¢ MoMeHTamu uHepmwu [, L, 1 wu mmHamu [, L, L
COOTBETCTBEHHO.
[IpuBencHHOEC 3HaueHHE MOMCHTAa HHEPIHH CedEeHHMs y4acTKa IuMHOH (I + [3) Ha
pucynke H.1,6 cneayer ompenmensits 1o ¢popmyne

Lp= (Lb+ LB)/ (L +1h).
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E| \
,“ J )
~ L ~ L o< |1
F 3 ! E+ 3 i 3
2 ':N! ln2 _\t > **
o~ . ' I
m~ i
E| L F+F, F|
; :: Iml .:—; Im]
~ Il -~ Il ~ N‘
T i
| i | ]
77 A 777777 777777

Pucynok H.1 — Cxema IBYXCTYNEHUATON KOJIOHHDI (@) H YCJIOBHBIE CXEMbI 3arPYKeH il IPH NIPUI0KEHHH CHIL
F1, Fy n F3 cOOTBETCTBEHHO K HikHemy (), cpeaneMmy (6), BepxHeMmy (2) yqacTkam

.4 Koadduunents! pacdeTHON [UTHHBL: |y JUIS CPEAHErO y4acTKa ABYXCTYINEeHYaToM
KOJIOHHBI IU'[PIHOf/i 12 H U3 4715 BEPXHETO y4acTKa KOJTOHHBI JUIMHOHR 13 CACAYET ONpeaciTh 110
dopMynam:

= w/as; (HU.7)

M3= W/a3s3, (K1.8)

[ I,(F,+F
rae  Op=-* (F+ F) ;
LI, (FF+F,+F)

I IF,
3= — .
LYL(F+F,+F)
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Ta6anua U3 — KorpdpuuneHTsl paceTHoll AIMHb] L) AR 0AHOCTYNEHYNTHIX KOJOHH ¢ BEPXHHM KOHLOM, cBOBOAHBLIM OT 33Kpeniennii

Pacyernan o Koaduumnent y, npu suaveiiu »
cxema
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 50 ] 10,0 | 20,0
0 20 | 20 ({20 {20 }20 202012020201} 20/ 20} 20 20 12002020 201 20 ) 20
0,2 2,0 | 20112021203 204 | 2051206206207 | 2081209 (2102127214 215|217 221 {2401} 276 | 3,38
0,4 20 1204 ]208 12,11 1223 1218221225228 2322352422481 254|260 26628 | — — —
0,6 2,0 12,11 1220 (228 | 236244 | 2521259266273 |28 {293 |305](317]3281339]| — — — —
0,8 20 | 2252421256270 428 | 2961 3,07 3,17 3,27 (3,36 | 3,55 | 3,74 | — — — — — —_ —_
1,0 2,0 250 |273]294 313|329 |3,44]3,59|3,74) 3,87 40 — —_ — — — — — — —
1,5 3,0 | 343 (3,77 | 407 | 4,35 ( 4,61 | 486 | 5,05 | — — — — — — — — — — _— _
1 2,0 4,0 [ 444 {490 (529567 603 — — — —_ — — — — — _— — —_ — —
0 6,08 ; 6,56 | 7,00 | — — — — — — — — — — — — — — -
F| +F, 2,5 5, 5,55
- 3,0 60 | 66572578 | — — — — — — — — — — — — —_ —_ — —_
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Ta6unna N4 — Kodappuunenrn pacuernoii Aanunt [ LIS OMHOCTYHSHYATHIX KOIOUH ¢ BEPXHUM KOBLIOM, 3aKPeMJEHHbIM TOALKO OT NGBOPOTA

PacuctHas o KoxbduumnenT yt, apy 3HaueHuu n
cxema
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0.9 1,0 1.2 1,4 1,6 1.8 2.0 2,5 5,0 10,0 | 20,0
0 2,0 1,92 11,86 | 1,80 { 1,76 | 1,70 | 1,67 | 1,64 | 1,60 | 1,57 | 1,55 | 1,50 | 1,46 | 1,43 | 1,40 | 1,37 | 1,32 | 1,18 | 1,10 | 1.G5

‘1‘; 0,2 2,0 1,93 | 1,87 | 1,82 [ 1,76 | 1,71 | 1,68 | 1,64 | 1,62 | 1,59 | 1,56 | 1,52 | 1,48 | 1,45 | 1,41 | 1,39 | 1,33 | 1,20 | 1,1} —
N7777 0,4 2,0 1,94 | 1,88 (1,83 | L,L77 | 1,75 | 1,72 | 1,69 | 1,66 | 1,62 | 1,61 | 1,57 | 1,53 | 1,50 | 1,48 | 1,45 [ 1,40 | — — —

< 06 |20 |195 191|186 | 1,83 [ 1,79 | 1,77 {176 | 1,72 | 171 | 169 | 166 [ 163 [ 161 (159 | — | — | — | — | —
4F los |20 {197 | 10s [192 | 190 | 188 | 187 {186 |15 | 183 |1s2 {iso |10 | — | — | — | — | = | | _
10 120 [200 200|200 | 200|200 200 (200|200 [200 200 | — | — | — | — | — | = | = | = | —

~ 15 |20 212 225|233 [238 (243 |248 (252 | — | — | — | — | — | = | — | = | = | = | - | =
. 20 120 1245|266 (281 (2010300 — | — | = - o - =11 —1] =1

| T olas 25 (208 (307 (338 (350 | — | — = | — | — | — | — | | | | =

30 (30 (3433t 393 fan2| — | —| —1 —| —| =t —| | —~|~|—-=|—=—1{—=1—-1]—
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Tabnnua .5 — Korypduunentsl pacuertoii ANHHDI L3 H J1;; A1 OAHOCTYNEHYATHIX KOJOHH C HEROABHXKHbIM 1APHUPHO-0MEPTbIM BEPXHHM KOHLOM

PacuerHas I, KoxddnumenTst (1), v (1), npu £/ 4,
cXxema -
1, o1 | 02 0,3 04 ] o5 T 06 [ 07 | o8 T 09 [ 1,0 T 12 [ 14 | 16 | 18 | 20
KoapduunenT ),
0,04 1,02 1,84 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6.55 7,20
0,06 0,91 1,47 1,93 2,26 2,57 2,74 3,05 3,05 3,24 3,45 3,88 4,43 4,90 5,43 5,94
0,08 0,86 1,31 1,73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3,53 3,93 437 4,85 5,28
0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,01 3,28 3,61 4,03 443 4,85
0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 3,11 3,42 3,71
0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 2,51 2,76 2,99 3,25
0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 2,51 2,08 2,88
0,5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 2,34 2,50 2,76
1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1,41 1,54 1,68 1,82 1,97 2,10
Kosdppuument py,
0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 1,88 1,90 1,92
0,06 0,67 0,67 0,81 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 1,84 1,87 1,88
0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,84
0,1 0,67 0,67 0,73 0,93 LIt 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 1,54 1,60 1,65 1,69
0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 1,48 1,54 1,59
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 1,40 1.47 1,51
0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,44
1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 1,13 1,19 1,24
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Ta6auua U6 — Kodxdpnuuenrs pacueTHolt JIHHDI [y ¥ (1)1 ANH OTHOCTYNEHYATHIX KOJOHH € HENOABHXKHLIM BEPXHUM
KOHUOM, 3aKpeNieHHbIM 0T NMOBOPOTA

Pacuernas 12 Koabduumentst wy, v Wy apu /1,
cxXema e
I, 01 | o2 [ 03 04 T 05 J o6 [ 07 | 08 | 09 1,0 1,2 1,4 1,6 1,8 2,0
KoadduumnenT i,
lE 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,23
-4'\/ I, 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 2,49 2,81 3,17 3,50 3,92 4,30
0,08 | 0,68 0,79 1,05 1,31 1,54 1,74 1,91 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,73
~ |1, 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,41
0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
f g 0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 2,39 1,48 1,67 1,82 1,96 2,12 2,20
F; 0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,92
1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50
Kosdduumenr py,
v4 0,04 0,66 0,68 0,75 0,94 1,08 1,24 1,37 1,47 1,55 1,64 1,72 1,78 1,81 1,85 1,89
~ 2 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
K 0,08 0,64 0,66 0,67 0,68 0,84 1,00 1,12 1,25 1,34 1,41 1,53 1,62 1,68 1,75 1,79
~ I 0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 1,15 1,25 1,33 1,45 1,55 1,62 1,68 1,71
i I 0,2 0,62 0,64 0,65 0,65 0,66 0,73 0,83 0,92 1,01 1,09 1,23 1,33 1,41 1,48 1,54
f F. 0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,89 0,94 1,09 1,20 1,28 1,35 1,41
04 0,58 0,63 0,63 0,64 0,64 0,66 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,32
0,5 0,57 0,61 0,63 0,64 0,64 0,65 0,68 0,72 0,77 0,83 0,94 1,04 1,12 1,19 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 0,93 1,01 1,05
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Tab6nnua W7 — Ko3pPUUHEHTD! iy Honzo B3

YcnoBus 3akpennedus

3ua4enus xod3dpduunenton

BEPXHEro KoHua [T, | T} | Bm3
KOJIOHHBI fIpH YCIOBHOH CXEeME 3arpy>KEHHS N0 PUCYHKY
H.1,6 H.1,8 H.lr
CsoboneH ot i
3aKperUIeHHil 2,0 2,0 (; — mo Tabnmue U.3 npu
o= — |Im
L+L Y I,
3akpernsieH oT My | Wy M
MOBOPOTa, JOMYCKaeT (W, — no Tabauue U.4 npu
cMelleH e (4, — mo Tabnuue H.4 npu oy =0) ! I
3 ml
o= —— |-
L+1L\ I,
3akperuieH WapHUpHO, Hn | Hit Hiz
HE n0onycKaeT ( W) — o Tabnuue U.5) (112 — o rabnunue KU.5)
CMEILEHHS
3akpenieH ot i | ', M2
M0BOPOTA H CMELLEHHS (1 — no tabnuue H.6) (W2 — no Tabauue M.6)
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IIpnaoxenne K
(pexomenayemoe)

3JIEMEHTOB Ha YCTaJIOCTh

Tab6bnuua K.I — I'pynnbl 3/1eMEHTOB M COEXMHEHHI NPH pacyeTe HA YCTAJIOCTh

Ne
n.om.

CxeMa 31eMeHTa H pacnojioKeHHe
PACUYCTHOr0 CEYCHUS

XapaKkTepUCTHKA 3IEMEHTA

[pynna
JJIEMEHTOB

OCHOBHOI## MeTaJUT C IPOKATHBIMU HJTH
00paboTaHHBIMU MEXAHHYECKHM ITyTEM KPOMKAMH
To xe, ¢ kpomMkaMK, oOpe3aHHbIMM MALIHHHOM
ra3oBoi pe3koi

1

2

OcHoBHoit MeTasLT ¢ 06paboTaHHBIMH
MEXaHU4eCKUM NMyTeM KPOMKaMH, NPH pa3Hoii
IWMPHHE U paflyce Nepexoa r, MM:
200
10

OcHoBHO# MeTal1 BO GPHKLMOHHBIX COEAHHEHUSAX

OcHoBHOM MeTan B 6ontoBoM (60NTHI Knacca
TOYHOCTH A) COEIMHEHHH B CEYEHHUAX IO
OTBEPCTHIO:

a) NpY NapHLIX HaKJIaAKax

0) NpH OIHOCTOPOHHHUX HaklaaKaX

IMepexon n 3akpyrieH#e (K1acc YACTOTHI ra30Boi
pesku | unu ¢peseposka) npH o0 > 72°, r 20,56

DacoHKU NPSMOYFoNbHO#N (POPMBI, TPHBAPEHHbIE
BCTBIK W/ BTaBp K JIeMEHTaM KOHCTPYKLuH 6e3
MexaHHYecKoi 06paboTku nepexona oT GacoHKH K
JJIEMEHTY
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ITpodonscernue mabnuyw K. 1

Ne Cxema 31eMeHTa H PacioIOKCHHE XapakrepHucTHKa dE€MEHTa Ipynna
0 ; PacyeTHOro CeHEHHs INEMEHTOB
DacoHKH, MPUBAPEHHBIE BCThIK WIIM BTABP K 4
CTEeHKaM ¥ nosicaM 6anok, a Takke K 371EMEeHTaM
depm npu o < 45°
dacoHku NpAMOYroNbLHOU MM TpaneureBUHOM 7
(OpMbI, NpUBapEHHbIE K MOACaM 0aNOK BHAXNECTKY
¢ 06BapKo# Mo KOHTYpy HaxJiecTku Ge3
MexaHH4ecKoi 00paGoTKH 1BOB
8
e/ CrbikoBoii HeoOpaGoTaHHbI#H WOB; HATPY3Ka 4
' NeprneHauKyIspHa CBapHOMY IIBY; CTHIKYEMbI€
9 3JIEMEHTH! OIMHAKOBOM INMPUHB U TONIIHHBI
€
- CtrikoBO# HEOOpabOTaHHDIH 10B; CTHIKyEMbiE 5
/s 1:5 3/IEMEHThI Pa3HOM IMPHHBI WIH Pa3HOH TOJIHHD
10
o
fo, 8 =4 LIRS i OCHOBHOIA MeTaNs B MECTE NIEPEX0/1a K CThIKOBOMY
@" @ LUBY CO CHATBIM MEXaAHHYECKHM COCO60M
1 la ] YCHICHHEM LIBA:
1 a) NPH CTBIKOBAHHH JJIEMEHTOB 2
ja TEAYSN OJIMHAKOBO# TONIUMHBI H IHUPHHDI
oV @ 0) TO e, pa3HOHN TOAUIMHBI K WHPHHBI 3
la la
& CaapHbie CTHIKOBBIE COSAMHEHUS !
JIMCTOBOIO 3NIEMEHTA Ha MOAKJIANHOM JINCTE 4
(Harpy3ka neprneHAXKyNSpHa CBAPHOMY IUBY)
Tpy0 Ha MOAKIAAHOM KOJbLE 4
IPOKaTHBIX NPOQUIEH BCTIK 4
12
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Ipodorxncenue mabruyvr K. 1

CIT 16.13330.2011

Ne CxeMa 3JIEMEHTA U PacNoIOKEHHE PacueTHOro XapakTepHCTHKa demenTa [pynna
i CEYCHUSA 3EMEHTOB
l1a CaapHble cedeHMs IBYTABPOBOrO, TaBPOBOTO M APYrHMX 2
THMNOB, CBAPCHHbIE HEMPEPHIBHLIMM  IMPOAOIbLHbLIMK
] ) LIBaMU NPY ACHCTBMH YCHITHA BIOJb OCH LIBA
13
e SYSTTIVOTTVETTIVT Y
la
OcCHOBHOH M€Ta/lT CO BCIIOMOTATENbHbIM JMIEMEHTOM,
NPUKPEIUTEHHBIM NPOIOJIbHBIMH LLIBAMH, MPH O
1o 45° 4
14 90° 7
O6pbIB MOACHOTO JTHCTA 6e3 MeXaHH4ecKal 7
. 14 06paboTku nonepeuyHoro (1106080ro) Lisa
‘% A - di‘
15 J
S Ve v W W -“%
1
OCHOBHO# MeTaJLT ¢ ONEPEYHBIM HIBOM; CBapHOIi 4
1IOB ABYCTOPOHHHI C IIABHBIM MEPEXOIOM K
OCHOBHOMY MeETaJLly
16
OCHOBHOI1 METaJUI pacTAHYTHIX MOACOB OANOK M 5
351eMeHTOB (depM BOIM3M TuadparM 1 pebep,
r ja MPHBAPEHHBIX YTJIOBBIMH LIBAMH
17
ja
a 55 OCHOBHO# MeTal B MECTE Mepexona K MoMepeuHoMy
la 25t t (1060BOMY) YTTIOBOMY UBY
e — |
) ] 6
18 la'®
A\
1L - 5
\ B—
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Oxonyarnue mabnuyor K1

Ne Cxema 371EMEHTa M pacroOKEHHE PaCHETHOTO I'pynna

. CedeHuns XapakTepHCTHKA dEMEHTa 3/IEMEHTOB

OCHOBHO# META/LT B COEIMHEHHAX C (IAHMOBBIMH
i ' a WIBaMH (B MECTax Mepexoza OT MEMEHTa K

a) ‘ KOHLIaM ()IaHT'OBBIX LIBOB):
- a) ¢ ABOHHBIMH QAAHTOBbIMH IIBAMH
' 7 T\a ©) ¢ GnaHroBsIMM N TOGOBLIMY ILIBAMH
a2

B) NPH Tiepefauye YCWIHA 4Yepe3 OCHOBHOM

MeTal
—— e . aniive- .
I) WICKH aHKEPOB JJiA KpESUICHMH CTaNbHbLIX 8

~3 ~

19 o’l a KaHaToB
g e
—‘-1—. - i~
g LT
——
2

OcHogHo#l MeTa/u1 TpyOsl pacTAHYTOro packoca
MPH OTHOUICHHH TOJIIHHBI K HAPY)KHOMY AHaMETpy
TpYy6bl Mosca

tnld, 2 1/14 1

20 1120 < tpldn< 1714 8

OcHoBHoli MeTaur TpyObl pacTAHYTOro packoca
NpH OTHOIIEHHH UAMETPOB packoca H nosca d,/d,,
=0,4-0,7 ¥ OTHOHIEHHH TONILUHHBI K HAPY>KHOMY
IuaMeTpy TpyOsl nosca:
tnld, 2 1/14
120<t,/d,, < 114
1735 < t,,/d,,< 1120

21

[ IR I )
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IIpnnoxenne JI
(pexoMeHnayemoe)

Y3abl hepm ¢ HenocpeaCTBEHHbIMH NPHKPeILIEHHAMH
3JIEMEHTOB pemeTKd K mosicam

JL.1 O6mue nosioxenus

JI.1.1 B y3nax depm ¢ HemoCpeACTBEHHBIM NPUKPEIUICHHEM 3JIEMEHTOB PEIUETKH
K [OsiCaM CIIEAYET NpOBEPATH (cornacHo 15.2.5 HacTosmMX HOPM):
HECYILIYIO CIIOCOOHOCTH CTEHKH (IIOJIKM) IOsACA, K KOTOPOH IPUMBIKAET 3IEMEHT
PELIETKH; HECYIYI0 COHOCOOHOCTH 3j1eMEHTa pelIeTKH BOIH3H MPUMBIKAHHS K TTOSICY;
NIPOYHOCTh CBApPHBIX MIBOB.
B mpuBenenHbix qanee popMynax o603HaYEHBI:
N — YyCHIIHE B IPUMBIKAIOIMIEM 3IEMEHTE (PEIIETKH);
M — usrubarommii MOMEHT OT OCHOBHOTO BO3NEHCTBHS B IPHMBIKAIOLIEM 3JIEMEHTE B
IUIOCKOCTH  (hepMBI B CEYEHHH, COBNANAIONIEM ¢ NPUMBIKAIOILEH CTEHKOH (TIOJIKOMH)
noica (MOMEHT OT JKeCTKOCTH Y3JIOB CIeNyeT y4YHThIBAaTh coryacHo 15.2.2
HAacTOSIIMX HOpM; i ¢epM U3 KpyDibIX Tpy0 — aHalOrH4HBI MOMEHT B
PaccMaTpHBAaEMOM JJIEMEHTE B CEUEHHH, TPOXOJIAILEM Yepe3 TOUYKY MEPecedeHus OCH
3TOTO 3JIEMEHTA C 00pasyIomIeH nosca);

F — npognonbHas cuiia B HOSICE CO CTOPOHBI PACTAHYTOIO 3IEMEHTA PELIETKH;
A — 1nomaab NONEepeyvHoro ceyeHus Iosca;
R, — pacueTHOe CONPOTHBIICHHUE CTAIH I05Ca;
! — TOJIUHA CTeHKH (MOJIKH) MOACA;
o —— YTOJ IPAMBIKAHHS 2IEMCHTA PEIIETKU K MOsACY;
Aq — TMIoLIanb NOMEPEeYHOro CEYEHHAs JIEMEHTA PEMIETKH;
ty — TOMIWHA CTEHKM (MIOJKHM) JIEMEHTA PEIIETKH;
Rys — pacyeTHOE CONPOTHBIICHHE CTANIH 3JIEMEHTA PEETKH.

JL1.2  H3rotoBiicHHe ¢epM C HEMNOCPEICTBEHHBIM IPHKPEILIEHHEM 3JIEMEHTOB
PEIETKA K TM0ACAM BO3MOXHO TOJBKO IIPH CHENHATH3HPOBAHHOM IPOH3BOACTBE C
TOONEPaHOHHBIM KOHTPOJIEM KayecTBa, ofpallas BHHMaHHE HA KOHTPOIb COOJIIONEHHs
fiepe CBAPKOH MPOEKTHOTO 3a30pa MEXAY TOpPUAaMM PackocoB Y MoscaMH (epM To Beemy
MEPUMETPY CONPSHKEHUS PACKOCa ¢ NOSICOM.

JL2 ®epMmbl H3 FTHYTOCBAPHBLIX npoduiei

J1.2.1 VY3asl GepM H3 3aMKHYTBIX THYTOCBAPHBIX MPOGIIIEH MPAMOYTOJILHOTO CedeHHst
(pucynok J1.1) cnexyer npoBepsTh cornacko TpeOoBanmsM JI.1 HACTOAIIETO MPHIIOXKEHH, @ TAIOKE
YYUTBIBATh HECYIIYIO CHOCODHOCTh GOKOBOH CTEHKM Mosica (NAPAUIENBHON MIOCKOCTH y371a) B
MeCTe IPUMBIKAHHSA CKaTOTO YIEMEHTa PEIIETKY.

J12.2 B ciayuae 0HOCTOPOHHErO NPUMBIKAHHS K HOACY ABYX WM Gollee 2JIEMEHTOB
PeLLETKH C YCUIHSIMH PasHBIX 3HAKOB (CM. PUCYHOK J1.1,3,6), a TaroKe OHOIO 31eMeHTa B OTIOPHBIX
y3nax (cM. pucynok JL1,B) npu d/D <09 u g/b <0,25 necyiyio criocobHOCTh CTEHKH HOfACA
CJIEXYET MPOBEPATD U KXIOTO MPUMBIKAIOLIETO JIEMEHTa 110 GopMyne

L5M (0,4+18g/b) fsina
d, ycydyDRytz(b+g+,/2Df)

(N+ <1, JLY
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K03 (HUHEeHT BIUSIHMS 3HaKa YCHIHS B INIPHMBIKAIOIEM JJIEMEHTE,
NIpAHHHMaeMsiii paBHbM 1,2 IpH pacTsmxeHHH H 1,0 — B ocTanbHbIX CIydasX;
K03(Q(HIMEHT BIHAHUSA IPOJONBHOH CHIBI B IOACE, ONpEICISeMbIH MpH
CXKaTHH B TOfCE,

ecnu |Fl/ (AR)) > 0,5, mo dopmyne

=15 - | F|/(ARy),

rae Ya —_—

B OCTAIBHBIX ciy4asx Yp = 1,0;
b — 1nuHA y4acTKa JIMHHMU NEpecedeHUs NMPHMBIKAIOIIEro 3/IEMEHTa ¢ MOSICOM B

HarpaBleHUH OCH I10fca, paBHas dj, / sind;
MOJOBHHA DPACCTOSHUS MEXIY CMEXHBIMH CTCHKaMHM COCENHHX 3J1IEMEHTOB

g —
PEILIETKH WK TIONepedHolt CTEHKOM packoca M OLIOPHBIM peOpoM;
f=(D-d)1.
D
|
am
|
S1Yhd
I
Lt

-

L

a — K-06pasHblii IpH TPEYTobHO# peLeTKe: § ~TO Xe, NP4 PaCKOCHOM PEULIETKE; 6 — ONIOPHBIIL; 2 — Y-00pashbiii
Pucynox JI.1 — Y3nibi hepm H3 rHyTOCBApHLIX npoduieii
J1.2.3 Hecymuuyto cnocobHOCT CTeHKH fosica B Y-00pasHbIX y3max (cM. pucyHok JL1,r), a
TAIOKe B y3NiaX, ykasaHHbIX B JI. 2.2, ipu g /b > 0,25 cnexyer nposepsTs no opMyie
N+1, i
( 7A'21/d,,)fsma <1 (712)
VeYa¥pR, 1} (b+242Df)

J1.2.4 Hecymyro ciocobHocTh G0KOBO# CTEHKM B IUIOCKOCTH Y3J1a B MECTE MPUMbIKAHHs
CxaToro anemeHTa pu d / D > 0,85 cnenyer mnposepsts mo Gopmyne

.2
Nsin“a (J13)

<1,
2Yc¥tkRytdp
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rae Y: — K03 }UIMEHT BIUSHHS TOHKOCTEHHOCTH Iosica, Wi OTHOoweHuit Dyt 2 25
npuHAMaeMblii paBHBIM (,8, B ocTanbHbBIX ciydasx — 1,0;

k — xoaddunuent, npuHUMaeMplit paBHEIM

npu 4 (t/Dy)* ~R,/E<0 k=3,6 (t/D,) E/R,;

npu 0<4(t/Dp*-R,/E<6°10* k=09+670(t/Dy)* - 170 R,/ E;

B OCTaJIbHBIX CIIydasdx k=1,0.

J1.2.5 Hecyuyto ciocoGHOCTh 3/IeMeHTa PEMIETKH BOIH3H IPUMBIKAHUA K IIOACY CIIEAyeT

NPOBEPATH:

a) B y3/1aX, YKa3aHHEIX B JI. 2.2 HacTOsAMIEro NpHIOXKEHUs, o popmyne
(N+0,5M /d,)(1,4+0,018D/t)sina
YeYakRyg Ay

<1, (J1.4)

rae k cuegyer ompenensts, kak B JI.2.4 HacTOAIero NpHIOXKEHHS, HO C 3aMEHOH
- XapaKTEPUCTHK I10siCa Ha XapaKTepUCTUKU 3JeMeHTa pemieTku: D, Ha bonbiiee U3 3HaYEHHUH
dumdy, t Ha 1y 1 R, Ha Ry,
JIns anmeMeHTa peneTKH HeKBaApaTHOTO CEYEHHs B JIEBYIO yacTh Gopmyisl (J1.4) crexyet
31+d/d,)
22+d/d;)’
0) B y31ax, yka3aHHbIX B JI.2.3 HacToOSIIEro NpHUIOKEHHUS, IO GopMyJie
0,5M _ [1+0,013+5d/D-0,1d,/t;)D/t]sina

N+ )
d, Y YakR va A

BBOJHTHh MHOXHTEIIb

<1, (JL5)

BBIPQ)KEHHS B KPYTIbIX ckobOkax ¢opmyinsl (J1.5) He noipkHo 661TH MeHee 0.
Jlis 3neMEHTOB pelleTKM HEKBAApaTHOro cedeHus B JieByl0 4acTh (opmynsl (JL.5)
cleyeT BBOAHTb MHOXHTEND (1 + d / dp)/2.
J1.2.6 TIpo4HOCTb CBapHBIX LIBOB, MPUKPCIUIAIOMIMX 3JEMEHTHl PpEIIETKH K TMOsACY,
ClefiyeT POBEPATh:
a) B y3/1aX, yKa3aHHbIX B J1.2.2 HacTOfIIero NpHIoXKeHus, 1o popMmyne
05M ., (1,06+0,014D/t)sina

(N+ ) -
d, =~ Bik;y.R,(2d,/sina+d)

<1, (J16)

rae Ps k; Ry cremyer HpHHEMATEH COMIACHO TpeOOBaHUAM paszena 14;
6) B y3nax, ykaszanHbX B JI.2.3 HacTosiLiero npuioxenus, 1o Ggopmyne
M  [1+0,01(3+5d/D-0,1d, /t,)D/t]sina
£ )[ ( _ 2 1)D11] <L (JL.7)
d, 4ﬁ,kf dyy R,
B) CBapHBIE IIIBHI, BHITOJIHEHHBIC IIPH HAMYUY YCTAHOBOYHOTO 3a30pa, paBHoro (0,5 — 0,7)i, ¢
HOJIHBIM ITPOILIABJIEHHEM CTEHKH MPOGHIIA CIIEAYET PacCUHTHIBATH KaK CTBIKOBBIE.

N

JL.3 ®epmMbl U3 KpYIJbIX TPYO

JL3.1  Vaner depmM u3 kpyrasix Tpyo (pucynok JI.2) crmenyer HpOBEpSTH COTJIACHO
Tpe6oBanusM JI.1 HAcCTOSILEro NPHIIOXKEHHS.
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a — K-o6pasnsiii; 6 — X-06pa3Hblii; 6 ~ ONOpHBIi
Pucynok /1.2 — Yinnl (pepM H3 KPYIJILIX TPYO

J1.3.2 B ciy4ae npuMBIKaHUA K IOSACY 1 3JIEMEHTOB peieTk (cM. pucyHok J1.2,a,0), a
TaKXK€ OJHOTO 3JIEMEHTa B OMOPHEIX y3iax (cM. pucyHok JI.2,B) Hecymyio crnocoGHOCTb
CTEHKH I105Ca CIIEAYET IPOBEPATD JUIA KXKAOTO IPHUMBIKAIOILETO 3JIEMEHTa 110 (popMyJiam:

IS ejmNisinai /il /(75 §) €15 j=l...m (J1.8)
i=l

[Nl sin o/ (w; 28) <1, (J1.9)
raoe i-— HOMEP NPHMBIKAOIIETO 3IEMEHTa;
J — HOMep paccMaTpHBaeMOTO ITPUMBIKAIOMIETO 31E€MEHTa;
N; N;— ycuime B IPUMBIKAIOMIEM MEMEHTE, IPHHMMAEMOE C YUETOM 3HAKa («IUTOC» MPH
PaCTsHKEHHH, «MHHYC» ITPH CXKAaTHH),
L — ko3bduUIMEHT, IpH [ =j onpeenseMslii mo Gpopmyne
173 . LM,

H ve  Nlsina;’
npH i#j wi=1
3pech J; —  KO3((HUIMEHT BIMSHHA 3HAKA YCWIHS B PACCMaTPUBAEMOM IIPHMbIKAIOLLIEM
37ieMeHTe, NMpiuHUMaeMbiii paBHEIM 0,8 1pH pacTspkeHun M 1,0 — B oCTanbHBIX
CIIyJasx;
[ —— JUIMHA yYacTKa NPUMBIKAHMS PaCCMATPHBAEMOTO IEMEHTa (s TpyOyaThix
3JIEMEHTOB
Iy =d;/ sin oy);
Y — k03(QHUHEHT BIMAHUS JJIMHbI IPAMBIKAHHS PaCCMAaTPHBAEMOTO JIIEMEHT,
JUISl HEHMIHHAPHYECKHX TPUMBIKAHUH OTlpeseisieMbli 1o GopMyre
=1+ M—:
22D-b))

JUIS WAJIHHJIPHYECKAX NpHMbIKaHui (Tpy6) 7= 1;
b; unu bj — MEpPHHA IPHMBIKAIOIIETO JIEMEHTa (111 TpyO9aToro 3neMenTa b; = d; win
bj = dj);
S — XapakTepuCTHKa Hecylllel ciocoGHOCTH 1osca, oupeaersieMas 1o popmylie

§=131+0,028)t*R, Y. (J1.10)
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3gech O =D /t— TOHKOCTEHHOCTh MOACA;

Ypj — KO3 YULUHEHT BIMSAHHAS IPOIOILHOH CUJIBI B IOACE, ONPEICIAEMBIii IPH
CKaTHHU B Tosice 1o GopmyJie

Yoj =1-0,5(F; /AR,

B OCTaJIbHBIX Clly4asx Yp; = 1;
3aechk Fj — IpOONbHAs CHJIA B IIOACE CO CTOPOHBI PACTAHYTOTO 3JIEMEHTA PEILETKH;
¥, — K03 )HIHEHT BIHAHUA OJKPEIUIeHHs CTEHKH 110siCa B y3/1€ IoNePeYHEIME peGpamu,
JuadparMaMH H T.11., IPUHAMAEMbIH paBHBIM 1,25 TIPH pacmioNoyeHHH NOAKPEIUISIOILETO
pedpa B IIpeieNaX y34acTKa pacCMaTPHBAEMOTO NPHMBIKAHYA 1 | — B OCTANLHBIX CITYYasX;
€ jj — KO3 QUIMEHT BIHAHAS PACTIONOKESHHSA KOKIOTO U3 CMEXHBIX PHMBIKAIOHIHX
3JIEMEHTOB MO OTHOLICHHIO K pacCMaTpUBacMoMy (j-My), onpeaesiseMbiii o tabmine J1.1;
npui=j e;=1;
;= arcsin By,
npu B;<0,7 nomyckaerca npunumate Y; = 1,05 f; (B; cm. tabmany J1.1),
npu B; > 0,7

vi=1,05 B; (1+0,158%),

Bwi=bwi/D;
b,,; — IMPHHA OXBATA IT0SCA MPUMBIKAFOLIMM 3IEMEHTOM MEXIY KPOMKAaMH CBapHOTO LIBA
(upu B; £ 0,7 nomyckaercs npunumats By; = Bi, upu >0,7 by = b; — ty).
JI3.3 Hecymyo CHOCOOHOCTB CTEHKM TPYOYaThIX 3JIEMEHTOB PEILETKH  BOJIH3M
TIPUMBIKAHKS K TOSICY CIIEAYET NPOBEPSTH 10 GopMy e

_Na+=9) _, (JL11)
YeVaYeaRya A

rae & — KoahouiUeHT, npuauMaeMslii paBasM: 0,008 — i packocos B K-o6pasHbix y3nax,
IpH pacueTe IPUMBIKaHHH KOTOPBIX 3HaYeHHE K03 uruenTa  ,onpeaensiemMoro no
tabmane J1.1, cocrasnaer menee 0,85; 0,015 — B ocTanbHBIX Cliydasx;

Yed — K03 duimenT ycnosuit pabotsl, mpuHiMaeMslii pasHsM: 0,85 — mis sneMeHTOB,
MEePEeCEKAIOIIHXCS B y3JIe C IByMs APYTHMH IEMEHTAMH, HMEIOIAMH Pa3Hble 3HAKU
yCHIHi;

1 — B OCTAIBHBIX CITy4asX.

JI34  Tlpm mnomkperUleHMH CreHKHM 1Iofca B y3le (B MecTax IIPHMBIKAHUA
paccMaTpHBAEMOTO NPUMBIKAIOIIETO 3NEMEHTa) TPHIEraroel M MPHBAPEHHON K MOsCY HAKIIAAKO#M
TOMIMHOM f, BMecTo R, B ¢opmyne (JI.10) cremyer NMpHHMMATe pacyeTHOE CONPOTHBIIEHHE
MaTepuaia HaKIagKH Ry, BMECTO ! — NPHBEICHHYIO TOMILMHY ff, NPUHUMAEMYIO PaBHOH: i
PaCTAHYTBIX MPUMBIKAIOIIX IEMEHTOB #,, HO He Oonee 1,56 U1 CKATBIX — fiyax + 0,256mn, TAC fyax
— OOMbILIAs, @ Imy, — MEHbIIAS U3 TOMUMH | H 1,

JI.3.5 IlpovHOCTH CBapHBIX IIBOB B CIydae pe3ku TpyD CO CKOCOM KPOMKH
J0MycKaeTcs IPOBEPATH N0 dhopmye

1,OSN <

1, J1.12
AR, (L12)
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Ta6nuna JI.1

PacnonoxeHne 0CH CMEKHOT0 Tun
MPHMbIKAIOLLErO NEMEHTa OTHOCHTENBHO OCH vaia i Eij
pPaccMaTpHBAEMOTO -
K - 1,3, (1+0,025)
C T0#1 %e CTOpOHBI nosAca I- 1+0.040
+0,040
TS 6y, (1+0,02
C NpoTHBONOJIOXKHOM CTOPOHLI TIOACA X 0<s;<D cos{ J Vi ( 02) e
14548, +5,68
2D 0

O6o03Hauenns, npunaTsie B Tabanue JI.1 (cM. pucysok J1.2):
8ij — HAMMCHBILEE PRCCTOAHHE BAONbL OCH NMOACA MEXILY CBAPHBIMH LIBAMH, NPHKPEIIAIOUIMMH K NOACY
paccCMaTpPHBACMbIA W CMEXHBIH 3/1EMEHTB PENIETKH (MPOAOALHBIN NPOCBET):

D D )Bi ﬁi
gi=|—te; |(cgo+ergay) - —| ———+——|;
2 2\sina; sina;

Sjj — PacCTOSHUE BAOJb NOACA MEKITY 60pTaMM paccMarpruBaeMoro H CMEXHOIO MPUMBIKAKOMIHX IIEMEHTOB:

D D
5= (?,/l—ﬂw‘. +e'.j)ctga,- + (7‘11—,351. +eij)ctg o;

Bi= b;/ D~ oTHOMICHKE LIMPHHBI NPHMBIKAHHA CMEXHOIO JIEMEHTA K AHaMETpy nosca (Ui TpyGHuarsix snemenros [3;=d;/ D).
Tpumedanne — 3nauenns {; crenyer npuHHMATh PABHBIMH:

npu g; <0 £;=06;
npuO<g;<D - §;=1-04(1-g;/D)
npug;2D Ci=1.

rae R,, —pac4eTHOe CONPOTUBIIEHHE CBAPHOIO CTHIKOBOIO COCIMHEHHS, [IPHHIMAEMOE 110
ykazaHsM J1.4 HacTOSHIMX HOPM.

JI.4 ®epmbl u3 IBYTABpPOB

JI.4.1 VY3nel ¢epM U3 ABYTaBpOB C NapajuieNbHBIMH IpaHAMHU MOJIOK (pucyHok JI.3)
CleyeT MNpOBEPATh CoriacHo TpeboBaHMAM JI.1 HaCTOAIIEro NPHIOKEHHSA, a TaKxKe
YIMTHIBATh:

HECYIYIO CIIOCOOHOCTh y4acTKa CTEHKH I105ica, COOTBETCTBYIOILETO CXKATOMY 3JIEMEHTY
PEINETKH;

HECYIILYIO CHOCOOHOCTD IONIEPEYHOTO CEUSHHS N0ACa Ha C/BHI.

J142 B ciyyae OJHOCTOPOHHETO IIPUMBIKaHHSA K JBYTaBpOBOMY MOSICY IBYX HIH
6oJiee IByTaBPOBBIX 3JIEMEHTOB PEIIETKH C YCHJIMAMM pa3HBIX 3HaKoB (cM. pucyHok JI.3,a,6),
a TakKe OQHOIO 3JIEeMEHTa B ONOPHBIX y31ax (cM. pucyHok JI.3,B) npu g < 15 MM Hecymyo
CMocOGHOCTD TIOJIKH T0SiCa CIEAYET MPOBEPATH AJIS KaXOTO NMPHUMBIKAIOIIETO 3JIEMEHTa M0

¢dopmyne

JoR,1( 2d 2
W+ My | L2l . +—D—+2ﬁD

d, d sinfa  d,  sina

+R (A, ~t,d)| <1, (JL13)

rae Yp — Ko3pPUIHEHT, onpeaeaseMslit 10 yKaszanusM J1.2.2.
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a — K-o6pasblii Npu TpeyroabHO#H pelieTke; 6 — TO e, IPH PACKOCHOH PELIETKE; 6 — ONOPHbI#
Pucynok J1.3 — ¥Y3ael ¢epm H3 AByTaBpOB

J1.4.3 Hecymyo crocoGHOCTs y4acTKa CTEHKH ABYTaBPOBOTO MOsica IO ACHCTBHEM
CKaToro JBYTaBPOBOI'O JJIEMEHTA PEIIETKH CIEAYeT IPOBEePSTh Mo popMyte
Nsinzcx/(l,SycyDRydbtw) <1, (J1.14)

rze t, — TOJIIHHA CTEHKH Mosca.
J1.44. Hecymyio crnocoOHOCTh IONEPEYHOIO CEYEHHS IBYTABPOBOro I0sica IOA
BO3IeHCTBHEM HONEPEUHOMN CHIIBI B y37I€ CIIEAYET IPOBEPATH 10O HopMyIte

0 /{Ye RJA 2= 0Dt + (t, + 298]} < 1, (L15)

rae Q - nonepedyHas Cuia B y37e, paBHas MEHbILIEMY U3 NPOU3BEACHHH Nsing;
R, — pacueTHOE CONPOTHBIICHHE CABHIY CTaIH MOACA;

X = 1/\/1+16g2 13t%) ;

r — paJiMyc 3aKpyTJIeHHS npodus nosca.
J1.4.5 Hecymy:o ciocoGHOCTb JBYTaBPOBOrO 37€MEHTA PEHIETKH BOIM3U PUMbBIKAHHA
K MOsiCY CIIENyeT IPoBepATh Mo Gopmyne

N(140,05d/0)/(Y:YaRyaAd) < 1, (J1.16)

rae Y4 — Ko HIHEHT, HpHHUMAaEMbIit 10 yKasaHuaM J1.2.2 HaCTOSAIIErO HPHIIOKEHHS.

J14.6 CeueHus cBapHBIX IIBOB, NPUKPEIUBIIONIMX JJEMEHTHI pEUIETKH K MOsCY,
cleayeT NpUHHMATh COOTBETCTBEHHO MPOYHOCTH YYacTKOB (MOJIOK, CTEHOK) IBYTaBPOBOIO
3JIEMEHTa PEIICTKH.
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Hpunoxenne M
(pexoMeHayemoe)

MeToanKka nNoa6opa MHHHMAIbHbIX cedeHH il
H3ru6aembIx 3/1eMEHTOB

M.1 O0uue mo0KEeHHS

M.1.1 Meronuka MO3BOJIAET YCTAHOBHTH pa3sMepbl MHHHUMAIBHBIX 10 IUIOLIAAH
CeYeHHH IMIapHUPHO OMEPTHIX 6ajloK, HArpYKEHHBIX B TUIOCKOCTH CTEHKH H HMEHOLIMX
CBapHO€ JBYTaBpOBO€ JBOSKOCHMMETPHYHOE CEYEHHE C  YCTOHYMBOH, TrHOKOH MM
nepopHpPOBaHHON CTEHKOM, a TaKkxe ONpelenuTh HauGonee 3¢h(PeKTHBHOE CONPOTHBIIEHHE
cTamu Ry,

M.1.2 YcroiturBoCTh 6aIOK cnegyeT obecnieynBaTh BHIIOJIHEHHEM TpeOoBanmii 8.4.4 —
8.4.6 HaCTOSAIINX HOPM.

M.1.3 [na nmoabopa MHHHMANBHOTO CeYeHHS OanKkh pacueTHBIMH pasMepaMH H
napaMeTpamH SIBJISIOTCS:

! —nponer;
M — pacdetHBI# H3rubatoMuil MOMEHT;
n — rapamerp, ONpeAeIIOnMH npeieNbHbI nporud (f, = [/n) 1 npuEAMaeMblit
cornacao CHulI 2.01.07;
p — MapameTp, paBHBIH 9,6 — IpH paBHOMEPHO paclpelecHHOH Harpyske, 12 — npu
COCPeIOTOYEHHOM HAarpy3Ke B cepefiuHe NposieTa, 10 — B OCTAIBHBIX Cly4asx;
¥ — K03hQHIMEHT HANEKHOCTH MO HArpy3Ke, ONpeeieMblii KaK OTHOUICHHE
pac4eTHOro 3Ha4eHUs SKBUBAJICHTHOMH (110 3HAYEHHIO H3rHOAIOIer0 MOMEHTA)
Harpy3ki K HOpMaTHBHOMY;

B = 3MIEy,); y =1UB;, 6 =n/(py) — BeIHYMHBI, HCTIONB3YEMBIE B PACYETHBIX
¢dopMyiax.

M.1.4 Ceuenue Ganku, IPHHATOE C YYETOM ACHCTBYIONIUX COPTAMEHTOB, TpeOOBaHHUH
W OTpPaHHYCHHI, NPEABABIAEMBIX K NpPOEKTY B KaKIOM KOHKPETHOM cIy4ae, ClEAYeT
[IPOBEPATH COrjlacHO TpeOOBaHHAM pasfeia 8 HacTOAWMX HOpM (M4 Galok ¢ ycTOHYMBOH
CTEHKO#) 1M TpeGOBaHUH HACTOSIIEro IpUIoXKeHHs (Ui 6ajok ¢ rubKol CTeHKOI).

M.2 Banku u3 oJHOPOAHOr0 MaTEPHAJIa ¢ yCTOHYHBOH CTEHKOH

M.2.1 Pa3mepsl ceueHuii (CM. PUCYHOK 5 HAaCTOSIUHX HOPM, TAe A, 0603HAYCHO KakK M., a
b — KaK b.s) nByTaBpoBBIX 6anok 1-ro KIacca cneayeT ONpenesaTh Mo GpopMynam:

tw=0367B; h,=55V/\y,; tr=166t; br=0302h,, (M.1)

rae v=E/R .

DddexTnBHOE 3HAYEHHE PACIETHOTO CONPOTUBIEHHUS CTAH Ry CIEAyeT ONpeNensTh
no gopmyne

e _E 1
of = — T —="
"y ey

M.2.2 Pasmepsl ceueHH# IBYTaBpOBEIX Oanok 2-ro wiacca mpu 1 < € < 5 cuenyer
OIIpeAENATh N0 GopMynam:

M.2)
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b =1.26B1 0,22, 5 h= 0,01y 4=0110, [7 a /7, ; br=142h, [T o OulAy » (M.3)

rrew =1+138%+08(T/R) (1-1g?,
o = 0,253 - 2).
[Tapamerp € ciexyer onpenensrs no GopMmyiie
£=0,29/ J0,0833 =(¢,, =1Xa, +0,167), (M.4)

rze Cix — K03 duuuenT, onpenenseMslii mo popmyam (77) HaCTOAUIMX HOPM H
U3MEHAoNMNCA B npeaenax 1 < ¢y < ¢,
Jna Gamox kopobuaroro ceyeHus koapduumentsr ¢, 4 ¢ B dopmyne (M.4)
cnepyer yMmMHoxath Ha 0,5.
B ¢opmynax (M.3) snauenme 1, crlemyeT onpedeiATh B 3aBUCUMOCTH OT £ 110

tabmune M.1, a 3HaueHue qu — 1o 8.5.8 Hacrosmux HopM. B Tabmune M.1 1 B popMynax
(M.3) cpennee KacaTenbHOE HANPSKEHHE T ClIELyeT IPUHUMATD PaBHBIM T = O/A,,.
Ta6aunua M.l

R, TpenenbHbic 3Ha4CHUS /luw npu £ , pasHom
1,0 L5 2,0 2,5 3,0 3,5 4,0 45 [ =50
0 5.50 4,00 342 3,00 2,72 2,52 2,37 2,27 (2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 | 2,20
0,6 4,25 3,52 2,98 2,64 242 2,28 2,20 2,20 | 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 220 | 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 | 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 | 2,20

3nauenusa M u Q cleayer onpeaeNaTh B OAHOM CCUCHHM OalIKu.
O¢ddexTHBHOE 3HAUCHHE PACIETHOTO COMPOTUBIICHHS CTAM Ry CHENyeT ONpeAeHsTh
no ¢gopmyie

M.5)

rae M = (1,80, — 0,8) / (wy %/w_l).

M.2.3 [Ilpu HamH4YMH 30HBI YHCTOro M3rHbGa pa3Mephbl cedeHHi Oanox 2-ro Knacca H
sbdexTuBHOE 3HAYEHHE DACUYCTHOTO COMPOTHBICHHA CTATH CIEAYeT ONpEeNeNATh IO
dopmynam (M.3) u (M.5) COOTBETCTBEHHO NPH MOJCTAHOBKE B HUX 3HaueHUs £ = 1,42,

M.2.4 Pa3mepbl ceueHuit JByTaBpOBBIX Oanok 3-ro wiacca (npu /"Tm, =22 Iu, =03)
CNieyeT OnpeaesiaTh o GopMynam:

tw=0,745B/ 0,3 hw=221,VI\y. 3 =192, [a,; br=0525h, [, , (M6)

rae @ = 1 + 0,8(VR,);
oz = 0253w, — 2).
D¢ dexTUBHOE 3HAYECHHUE PACUETHOTO CONPOTHUBICHHS CTAIH Ry, CiexyeT onpeneniTh

1o opmyie
0,775E
Ry = =2 zf(ﬂf , (M.7)
Ye 7

rae Mz = (1,802 - 0.8/(®2 3fw,).
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M.2.5 Tlpu BBIGOpE CTall pacyeTHOE CONPOTHBICHHUE R, CIeqyeT NPUHUMATD OiM3KUM
K R,., BbrMuCIeHHOMY 1o dopmynam (M.2), (M.5) u (M.7); npu 3TOM ZIOMKHO OBITH
BBITIOJIHEHO YCJIOBHE Ry <Ry (1.

M.2.6 Ins 6anok 2-ro u 3-ro KJIaccoB IPU OJHOBPEMEHHOM JNEHCTBUM B ceyeHHH M n
Q B dopmynax (M.3), (M.5) - (M.7) cnenyet npuHUMAaTh: B IlepBoM Npubmxennd T = 0; B
noceyomuX npubmnkenusx T = Q/(ty, hy).

M.3 BucranbHble 0AJKH ¢ yCTOHYMBOM CTEHKOMH

Pasmeppl cedenuit 6HMCTanbHBIX IOBYTaBPOBBIX 0anok 2-ro Kjacca ¢ YCTOWUMBOH
CTeHKo# npu Ry/Ry, = r criedyeT onpelensTsb o GopMymnam:

b= L26B/0,2 2w o= _ 0Vul\y, 3 5= Lo V7 5 bp= huyfor, K, ). (M8)

rae @3 =2r— 1+ 1/3r?)+ 08 (t/Ry)' (1 - 1r?);
oz = 0,25 Buxn/r - 2);
Ve = ,/E/Ryw .
B ¢opmynax (M.8) 3HaueHHE IW caeayeT npaHUMaTh no tabauue M.1 B 3aBUCHMOCTH
OT mapameTpa & , ofnpezenseMoro 1o dopmyie

£=1+(1,3-0.20p(ci - 1), (M.9)
rae ¢, — Koapdunment, onpenenseMsiit o hopMynam:
1M (WeRypwYe) it ¢, = PBrcor (M.10)

¥ u3MeHsoMics B npeaenax 1 < ¢, < ¢y

31€Ch B, ¥ Cy — KO3GPUUMEHTEI, Onpe/ensieMble cornacHo 8.2.8 HaCTOAIMMUX HOPM.
O¢deKTHBHOE 3HAYEHHE PACUCTHOIO COMpPOTHUBICHHA CTAlIM CTEHKH Oank¥  Ryu.o

clIeAyeT onpeneaTh no Gpopmyie

0,63E 3 (ﬁi@)z

wo

Rywer= , (M.11)

Ve
rae M3 = (1.80y/r - 0,8)/(s Y, ).
Ilpu BeIGOpe CTANIH JOMKHO ObITh BBIMOJIHEHO YCAOBHE Ry, < Ry ..

Ilpy onpHOBpemeHHOM JeficTBUM B ceueHMH M u Q cienyer y4uThBaTh M.2.6
HACTOSILETO NPHIIOKEHHS.

M.4 Bajaku ¢ rubkoi crenkoit

M.4.1 Pa3spesnvle Gasiku ¢ rHOKOMl CTEHKOH CHMMETPHYHOIrO JABYTaBPOBOTO CEYEHHS,
HECYIIME CTATHYECKYIO Harpy3Ky M u3ruGaeMblie B INIOCKOCTH CTEHKH, KaK PaBMIIO, CIEAYET
APMMEHATH MPH Harpy3ke, OSKBMBAJICHTHOM paBHOMEpHO pacnpeseicHHoH xo 50 xH/M, n
IPOEKTHPOBATDh U3 CTAIH C MPEAEIIOM TeKy9ecTH 10 345 Himm?.,

M.4.2 YcroiuuBoctb Gamok ¢ rubKod CTeHKOH crnexyer obecneyuBaTh JIHOO
BBIIIOTTHEHHEM TpeOoBaHuii 8.4.4, a HACTOAMMUX HOPM, JHOO 3aKPEIUICHHEM CXAaTOro Mosca,

TP KOTOPOM  YC/IOBHas rHOKoCTh mosca A p = (lef/bf),/Ry/E He npesbrmaet 0,21 (roe by—

[IMpHHA CXKATOrO Nosca).
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M.4.3 OrHomieHHE IIHMPHHBI CBECa CXKATOro Mosca X €ro TOJIMHE CAenyeT
npuHuMaTe He Gosree 0,38 JE/R .

M.4.4 OrHomenue mwiomianeit ceyeHuit mosca H CTEHKH Oy = Ar /t,h) He HOMKHO

TPEBHIMIATh NPEReNbHBIX 3HAYECHHUI O, OTIPEHEIAEMBIX IO (PopMYyJie
3

ap = %(1,34—412 R, IE). M.12)

w

M.4.5 Yyactok cTeHkH Ok Hajl ONOPOH ClIe/lyeT YKPEIUIATh JBYCTOPOHHHUM OHOPHBIM
pebpOM KECTKOCTH M PaCCUHTHIBATE COMIacHO TpeGoBaHMsM 8.5.17 HacTOALIMX HOPM.

Ha paccrosnuu He Menee mupuubl pebpa u He Gonee 1,3 tw,/E/Ry OT ornopHoro pebpa
CleAyeT YCTaHaBJIUBAaTh JOMOJNHHTENLHOE JBYCTODOHHEE peOpo >ECTKOCTH pa3MepoM
coritacHo M.4.9 HacTOAIEro NPUIOKEHH.

M.4.6 MectHoe HanpsaKeHHE Oy, B CTeHKe Oanku, onpenenaeHHoe 1o dopmyre (47),
ZOJDKHO 6bITE HE Gosee 0,75R,, MpH 3TOM 3Ha4YeHHE [ CIEAYET BHIMHUCIATH 10 Gpopmyne (48)

HaCTOSIILIMX HOPM.
M4.7 Tlpu onpenencHum nporuda 6aioK MOMEHT HHEPLUMH MONEPEYHOro ceyeHus OpyrTo

Gamki  CleyeT yMeHbIIATh YMHOXEHHeM Ha kodddmment o = 1,2 — 00331, s Ganok ¢
pebpamu B niposiete ¥ Ha Ko3dument o = 1,2 — 0,033 Iw — W1 - pns Ganok Ge3 peGep B nposiete.

M4.8 Ilpousocts pa3spe3HbX 0alOK CHMMETPHYHOTO IBYTaBPOBOTO CEYEHHS, HECYLHX
CTATHYECKYIO HarpysKy, M3rH0aeMbIX B [UIOCKOCTH CTEHKH, YKPEIUIEHHOH TOJBKO MOMNEepedHbIMH

pebpamu xecTkocTH (pucysok M.1), ¢ ycnoBHOH rHOKOCTBIO cTeHku 6 Si_.,,_ <13 caemyer
TIPOBEPATH 110 (popMyIe
(MM + () <1, (M.13)
rae M u Q — 3HaucHHs MOMEHTA H HONEPEYHOH CHIIBI B PACCMaTPUBAEMOM CeYeHHH Oanku;
M, ~ npexensHOE 3Ha9€HHE MOMEHTA, BRIYHCIIAEMOE 110 opMyI1e
M,=Ry i [Af /(1 h) + (0.85/2,) (1 - 1/ AN (M.14)

Q. — UpeJenbHoe 3HaYeHHe MONEPEYHOH CHIIBL, BRITHCIIIEMOe TIo hopMmylie

Ou = ReYetwhy[TedR; + 3,3 B (1 = Te/RY(1 + ) 1. (M.15)

B dpopmynax (M.14) u (M.15) o6o3HaueHO:
ty ¥ A, ~ TONIHMHA U BBICOTA CTEHKH COOTBETCTBEHHO;
Af ~ mIomanpe cedeHHus nosca danky;
Ter, L — KPUTHYECKOE HalpsHKEHHE H OTHOUIEHHE Pa3MEPOB OTCEKa CTEHKH
COOTBETCTBEHHO, ONpEAeseMble COTIacHO 8.5.3 HaCTOAIIMX HOPM;
B - xoothuuneHT, BHIYKCgEMBIi IO PopMyIe

B=0,1+3a; B 0,15 (M.16)
3nech 0L = 8Win (h,° +a®)/(t,h aY); o <0,1;

Whin — MUHMMAJIbHBL MOMEHT COIIPOTHUBIIEHHS (OTHOCHTENBHO COOCTBEHHOM OCH,
HapauiebHOM Noscy 6ankH) TABPOBOTO CEYEHHs], COCTOSILETO U3 CHKATOrO

nosca Oank ¥ MPAMBIKAIOIIEro K HeMy y4acTKa CTeHKH Beicotoit 0,5t / EIR, ;

a - uiar pedep )eCTKOCTH.
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a 1
: —

b — —

Pucynoxk M.I — Cxema 6anku ¢ rHOKoi CTeHKOMH

M4.9 Tlonepeursie pedpa JKECTKOCTH, CE4eHHs KOTOPBIX IIPUHATHL HE MEHEE YKa3aHHBIX B
8.5.9 HacToAIIX HOPM, CIENYET PacCUMTHIBAThL HA YCTOMUHBOCTDL KaK CTEPXKHHM, CXKATbIEC CHIION
N, onpenenseMoit mo gopmyiie

N =33 Rt (1 - T RY(L + 1), (M.17)

rIe Bce 0003HaYeHHs CIeAyeT NpuHuMaTh 1o M.4.8 HacTOAIIEro NPHIIOKEHHUS.

3uHauenue N pekOMEHAyeTcs TNPUHUMATH PaBHBIM HE MEHEE 3HAUEHHS COCPENOTOYEHHOR
Harpy3KH, pacrofioXXeHHOR Han pebpowm.

PacueTHyro [UIIHY CTEPXKHS Clle/lyeT IPUHIUMATh paBHOM [yr=h,(1 - (), Ho He Menee 0,7h,.

CHMMeTPHYHOE JIBYCTOPOHHEE pebpo peKOMEHIyeTcs pacCUHTHIBATH HA LEHTPaJIbHOE
cKaTHe, OJHOCTOPOHHEE — Ha BHELCHTPEHHOE CXKAaTHE C 9IKCHCHTPHCHTCTOM, PaBHBIM
PAcCTOSHUIO OT OCH CTEHKH J0 LIEHTPa THKECTH PACYCTHOTO CEYCHHS CTEPXKHA.

B pacuerHoe ceyeHHE CTepKHS CleqyeT BKIIOYaTh cedEHHE pebpa KECTKOCTH H

TIOJIOCEI CTEHKH mHpHHO# 0,657, , /E/R, € Kax 10 CTOPOHKI pebpa.

M.4.10 Pa3Mepnl ceuenuii ABYTaBpOBBIX Oallok ¢ THOKOH cTeHKoH H pebpamu,
yznoeierBopsiomue ycaosuto (M.13), crenyer onpenenarts no Gpopmyam:

ty=(0,19 + 20RJE)B;  hy=1,Av/y.; by=0T6hu/\|X,; y=t.f1,,  (M.18)

rae 4, = 12,9 - 2060R, /E.
OddekTHBHOE 3HAUYCHHE DPACYCTHOTO COMPOTUBNICHHSA CTaMH Oanku R, ciaexyer

oIpeAeniTh o Gpopmyne
LO6E 1

Ry= ——.
Yo Y (wh)?

Ilpy HeoOXomMMOCTH ¢ Iefbl0 yaoBJAeTBOpeHus yciaosus (M.13) crmenyer
yBEJIMYMBATH YHCIO pedep KECTKOCTH HIM TONIMMHY CTEHKH B OTCEKax Oankw,
PacIOIOKEHHBIX Y OIOP.

ITpu BEIOOpE CTay CAEAYET BHIMOIHATE YCIOBHE Ry SRy (1.

M.19)

M.5 Baaku ¢ nepopupoBaHHOIH CTEeHKOH

M.5.1 banku ¢ nepdopupopaHHOH CTEHKO# ClieJlyeT MPOEKTHPOBATH M3 MPOKATHBIX
aByTaBpoB (= 1 20), kak mpaBmiio, W3 CTAJIH C MMPEAEIOM TeKyuecTH 1o 440 H/mm’. Crenenb
Pa3BMTHA NMPOKATHOro Hpoduis (OTHONICHHE BBHICOTHI Pa3BHTOM OANKH K BBICOTE HCXOJHOTO
ABYTaBpa) peKOMEHAyeTCS MPUHUMATD < 1,5.
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CBapHbI€ COSTHHEHHSA CTEHOK CIIEAYeT BHIIONHSATH CTHIKOBBIM LIBOM C [I0JIHBIM IIPOBAPOM.
c s s 1-1
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Pucynox M.2 — Cxema yyacTka 6ajku ¢ nephopHpoBaHHO# crenKoit

lk

M.5.2 Pacuer Ha MpoYHOCTH GAlIOK, H3rHOaeMbIX B INIOCKOCTH CTEHKH (pHCYHOK M.2),
CJIelyeT BBIIONHATE 10 HOpMyam:
Ut TOYEK, HaXOIAIIMXCS B yIJIaX BRIPE3aHHBIX OTBEpCTHi Ha paccTosauH 0,5d 0T ocH x — X,

M, 24 < rae (M.20)

W, 4W_.

X

IUIA TOYEK, HAXOAMXCS HaJl YIJIAMX BBIPE3AHHBIX OTBEPCTHi HA pacctosHuu 0,5h ot
OCH X — X,

M Qa
—+ < RyYe, M.21
W, 4w, e ™M2D)
25 < Ry (M.22)
tahef
rae M — u3rubaromuit MOMEHT B CEUECHHH OaJIKH;

Q - nonepeyHas CHia B cCeUeHUH Oanku;
Qs — To Xe, Ha paccTosHuUH (¢ + 5 — 0,5a) ot onops! (cM. pucyrnox M.2);
W, — coGcTBeHHBIH MOMEHT CONPOTUBEHHS Pa3BUTOTO ABYTaBpa B CEYEHHH GallKy ¢
OTBEpCTHEM (CEYeHHE HETTO) OTHOCHTEIBHO OCH X — X;
Winax, Wrin — HaHOONbIIHIA 1 HANMEHBLINA MOMEHTHI COIIPOTUBJICHHUS TABPOBOIO CEYECHHSL.
M.5.3 Pacuer Ha ycroiiuuBocTs OAJIOK cliefyeT BBINOJHATH COIJIACHO TpeGOBaHHIM
8.4.1 HacTOAIIMX HOPM; IpPH STOM TEOMETPHHYECKHE XapaKTepUCTHKH OaloK clelyeT
BBIYMCIIATH JUIS CEYEHHWS] C OTBEPCTHEM. YCTOHYMBOCTH  GajloOK CliEAyeT CYMTATh
obecnedeHHOH, ecli BRIIOJHEHBI TpeboBaHus 8.4.4 U 8.4.5 HACTOSAIIMX HOPM.
M54 B onopHbIX CeueHHAX CTEHKY Oanxu npu he/t, > 40 cnenyeTr yKperiirh
peOpamu JXECTKOCTH 1 PacCUMTHIBaTh coriacHo TpeGopanusM 8.5.17 HAcTOALMX HOPM; MpU
3TOM Yy OIIOPHOIO CEYCHHS CIEAYET HpUHUMAaTh ¢ = 250 MM (CM. pucyHOK M.2).

M.5.5 B ceuenusx Gajnku npu OTHOIIEHHH hefty, > 2,5 \[E/R | WMNH NPH HEBBINOJHEHHH

TpeboBanmii 8.2.2 cmemyer ycraHaBiAMBaTh pebpa  JKECTKOCTM B COOTBETCTBHH C
TpeboBaHHAMH 8.5.9 HacTOALIMX HOPM.

CocpenoToYeHHbIe IPY3bl CIEAYET pacloiaraTb TOJNBKO B CeueHHsx OalkH, He
0CJIabEeHHBIX OTBEPCTHAMH.

BeicoTa CTEHKH C€KaToro TaBpOBOIO CeYeHHs NOJDKHA YIOBIETBOPATH TPeGOBaHHAM
7.3.2 HacTOALIKMX HOpM, B opmyJie (29) KOTOPOro ClielyeT NpuHAMaTh 4 = 1,4.

M.5.6 Ilpu onpenenernn nporu6a 6anok ¢ otHowenueM V2 12 (rae I — nponer 6anky)
MOMEHT HHEPIHH CeUEeHMs GATKH C OTBEPCTHEM CIIEAYeT YMHOXATh Ha Koadduiment 0,95.
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KimoueBble cnoBa: CrajibHble CTPOMTENBHBIE KOHCTPYKIMHM 3MaHUH H COOPYXEHHH, 0OcoObie
YCJIOBHS 3KCIUTyaTallid CTAIbHBEIX KOHCTPYKLIMi, pacyerTHble XapakTepPHCTHKH MaTepHAIOB U
coeMHeHHH, (UIaHLIeBbie coeUHEHHs, (pe3epOBaHHbIE TOPIB], HAIPHKEHHO-AEPOPMHPOBAHHOE
COCTOSIHHE JJIEMCHTOB, YIIpyTas, yNpyro-IulacTM4ecKas M IUIacTHYecKas paboTa, METONHKa,
YCTOHYMBOCTB, MPOYHOCTB, KOIDGOHULMEHTBI, Y3/bl, CTCPXHH, LEHTPATbHO- H  BHELEHTPEHHO-
CKaTble, U3rHOaeMble JEMEHTBI, NMPOEKTHPOBAaHHE CTATGHBIX KOHCTPYKUMH, MpefoTBpalleHue
XPYIKOIro pa3spyIU€HHs, IPyNnbl CTAAbHbIX KOHCTPYKLMH, 3JIEMEHTbl KOHCTPYKUMH, KOJIOHHBI,
CTOHMKH, (epMbl, CBA3H, MpPOrOHBl, OamH, OGanKu KpaHOBBIX NYTEH, JIMCTOBBIC KOHCTPYKLMH,
BUCAYME KOHCTPYKUHMH, KOHCTPYKUMH ONOp BO3AYIUHBIX JIMHHUH 3JIeKTpOnepe/au, OTKPBITHIX
pacnpe/leuTeNbHBIX YCTPOHCTB H KOHTaKTHBIX CeTel TPaHCIOPTa, aHTEHHbIE COOPYKEeHHs

Hzpanune opuunanshoe
Cson npaBua
CT116.13330.2011
Cranbtible KOHCTPYKHHH
AKTYa/IH3MPOBaHHAA peAaKUHA
CHull 11-23-81*

Omeemcmeennviit 3a éaunyck B.H. Kanunun

Tupax 200 3k3. 3aka3 Ne 96.
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