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4 BBEJIEH BIIEPBBIE

BBEJIEHUE

Hacrosmmit CBoj mpaBHMiI CONEPKUT PEKOMEHJyEMbIe IpaBWila pacueTa W IPOEKTHPOBAHMS
CTaJBHBIX CTPOUTEIBHBIX KOHCTPYKIMH, 0OecIeurBarole BhIOJHEHHE TPeOOBaHMI HOPMATHBHBIX
JIOKyMEHTOB, PaCIpOCTPAHSIOMINXCS Ha 3TH KOHCTPYKIIHH.

Pemenne Bompoca O NPUMEHEHWHM JAHHOTO MIOKYMEHTAa IPH IPOSKTHPOBAHWH CTABHBIX
KOHCTPYKIMH KOHKPETHOTO OOBEKTa OTHOCUTCS K KOMIETEHIMHM 3aKa3dhka MW pa3paboTymka
MPOEKTHOHN JOKyMEHTAIHH.

Ecnu uist peanu3anny NpUHATH METOABI pacdeTa W MPOEKTUPOBAHHS, PEKOMEH/TyEMbIE HACTOSIIINM
JOKyMEHTOM, BCE YCTAHOBJICHHBIC B HEM IIPaBHJIA JOJKHBI COOTIOATHCS B IOJTHOM 00BEME.
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1 OBJIACTh IPUMEHEHMUSA

Hacrosmuit CBoj mpaBuUI paclpOCTpaHsEeTCs HAa NPOEKTUPOBAHUE CTAIbHBIX CTPOUTEIIBHBIX
KOHCTPYKIMH 31aHMH M COOPYKEHHI pa3JIMuHOrO Ha3HAueHMs, pabOoTaloIMX NpPH TEMIIEepaType
okpyxatomiei cpens! He Beime 100 °C u He HIKe MuHYC 65 °C. CBOI paBWII HE PaCIPOCTPaHASTCS Ha
MIPOEKTUPOBAHKE CTAIBHBIX KOHCTPYKIUI MOCTOB, TOHHENEH U TPYO MO HACKHIIIIMH.

ITpn mpoeKTHPOBAHNH CTATIBHBIX KOHCTPYKLNH, HAXOAAIINXCSA B OCOOBIX YCIOBHSAX SKCILIyaTalllH
(HanmpuMep, KOHCTPYKIWI JOMEHHBIX IT€4eH; MaruCTPaJIbHBIX M TEXHOJOIMYECKHX TPyOONpOBOMOB;
pe3epByapoB CIIEHUAIBHOTO HA3HAYEHUS; KOHCTPYKLUUH 3[JaHMM, NOJBEPralOIUXCSA CEHCMUYECKHM
BO3ICHCTBUSM, WHTCHCUBHBIM BO3JCHCTBHAM OTHS, TEMIIEPATyphl, PpACIUIABICHHOIO MeETallla,
panuaiy, arpecCUBHBIX Cpell; KOHCTPYKLUUH THIPOTEXHHUECKUX COOPYXKEHHH), KOHCTPYKIMH
YHUKaJIbHBIX 3JaHUI U COOPY>KEHUM, 31aHUI aTOMHBIX 3JIEKTPOCTAHILIMM, a TAK)KE CIIEUAIIBHBIX BUIOB
KOHCTPYKIMH (Harmpumep, NpeIBapUTENIbHO HAIPSHKEHHBIX, IPOCTPAHCTBEHHBIX, BHCSYNX) KpOMe
TpeOOBaHMI HACTOSILErO JOKYMEHTa HEOOXOIUMO TakKe COOJIONATh NOMOJHUTENbHBIE TpeOOBaHuUs,
MPESYyCMOTPEHHBIE  COOTBETCTBYIOIIUMM HOPMATHBHBIMHM  JTOKYMEHTaMH, KOTOpBbIE OTpaKaroT
0COOCHHOCTH PabOTHI ITHX KOHCTPYKIHH.

2 HOPMATHUBHBIE CCBIJIKH

[lepeueHb HOPMATUBHBIX JOKYMEHTOB M CTaHIAPTOB, HA KOTOPHIE MMEIOTCS CCBUIKH B HACTOSILEM
CBoJie IpaBwWII, IPUBE/EH B IPUIIOKEHUH A.

3 TEPMUHBI 1 ONTPEAEJIEHUA

B HaCTOAIICM CBO,HG IMpaBuUJI HCHOJB30BaHbl TEPMUHDBI, OMNPCACICHHA KOTOPLIX COACPKATCA B
HOPMATUBHBIX JOKYMCHTAX, HAa KOTOPBIC B TCKCTEC UMCIKOTCA CCHUIKH.

4 OBO3HAYEHUA

B mnacrosmem CBome mpaBMiI HCHONB30BaHBl OyKBEHHBIE O0O3HAUCHHS BEIMYHH, HWHICKCHI
OyKBEHHBIX 0003HAYEHHH 1 MOSCHSIONINE UX CIIOBA, IPUBEACHHbIE B IIPIIOKEHUHN b.

5 OBIIME TOJIOKEHUA
5.1 OCHOBHBIE TPEBOBAHUA K KOHCTPYKIIUAM

5.1.1 I1pu npoeKTUPOBaHNH CTAJIBHBIX KOHCTPYKIINIL:

cienyer  cobmromaTh  TpeOOBaHWS — TOCYJapCTBEHHBIX — CTaHJApTOB  Ha  KOHCTPYKLUH
COOTBETCTBYIOIIETO BH/IA, & TAKXKE JPYTHX HOPMATHBHBIX IOKYMEHTOB (IIPHIIOXKEHHUE A);

pu  HEOOXOIMMOCTH CJEAyeT BBINOJHATH pacdeT TOYHOCTH TEOMETPHYECKHX IapaMeTpoB
KOHCTPYKUHUHU U uX aneMeHToB corsacHo [OCT 21780.

5.1.2 Tlpu mNpPOCKTUPOBAHUM CTANbHBIX KOHCTPYKLMH CleAyeT CoOMoAaTh TpeOOBaHHs K
OTHECTOMKOCTH M KOPPO3nOHHOM cTolikocTh cormacao CHull 21-01 u CHull 2.03.11.

Bce koHCTpyKInH, HE 3aMOHOJMUYCHHBIE B OCTOHE, HE 33/IeIaHHbIC B KUPIUYHON KIagke W T.II.,
JOJIKHBI OBITH JOCTYIHBI IJIsA Ha6J’l}O}I€HI/IH, OYMCTKH, OKpaCKH, a TaKXE€ HE HOJDKHBI 3aJICPKHUBATH
BJIAry W 3aTPYAHSATH IPOBETPUBAHKE. 3AMKHYThIE MPOQUIH TOJDKHBI ObITh TePMETH3UPOBAHBI.

5.1.3 3a pacyeTHylo TeMmIepaTypy Hapy)KHOrO BO3[yXa NPUHHMAETCsl TEMIIepaTypa BO3JyXa
HanboJIee XOJIOHBIX CYTOK obecnieueHHOCTRIO 0,98, onpenenennas cormacaio CHull 23-01.

PacueTHble TEXHOJOTMYECKHE TEMIEpaTypbl YCTAHABIMBAIOTCS 3a/JlaHMeM Ha pa3paboTKy
CTPOUTEJIHHON YaCTH MPOEKTa.

5.1.4 TlpoektupoBaHHE KOHCTPYKIMH JIOJDKHO  OCYIIECTBISTHCS — KBATM(HUIMPOBAHHBIMA
cnenuanuctamMu. Pabodne gepTexu CTadbHBIX KOHCTPYKIMH JOJDKHBI COOTBETCTBOBATH TPEOOBAHUIM
o uzrorosnernto ('OCT 23118) u monTaxy korctpykiuit (CHull 3.03.01).

B HeoOX0oAMMBIX CTyJasx MpH 3aKa3e CTalll yKasbiBaeTcs Kiacc cruomuoct o 'OCT 27772.

5.2 OCHOBHBIE PACYETHBIE TPEBOBAHUA

5.2.1 HanmeXHOCTh CTalbHBIX KOHCTPYKLHH 0O0ECIICYMBACTCS B COOTBETCTBHU C TPEOOBAHUSIMU
I'OCT 27751.



Pacuer cTanbHBIX KOHCTPYKIMH BBIMOJHSETCA C yYETOM HAa3HAUYEHUS KOHCTPYKIMH, YCIOBHM HX
M3TOTOBJICHUS, TPAHCTIOPTUPOBKHU, MOHTAKa U SKCILTyaTalllH, a TaK)Ke CBONCTB MaTEepUaJIOB.

5.2.2 3HaueHuss Harpy3oK W BO3IEHCTBUH, a TaKKe MpEAETbHbIE 3HAYEHHS NPOrHOOB H
nepeMelIeHNH 3JIEeMEHTOB KOHCTPYKIMI IPUHUMAIOTCs corntacHo TpeboBanusim CHull 2.01.07.

5.2.3 Ilpu npoexTHpOBaHWU 3MaHUH W COOPY)KEHHH INPHUHUMAIOTCS KOHCTPYKTHUBHBIE CXEMBI,
obecrieunBaoNnIe MPOYHOCTh, YCTOWYMBOCTh W IPOCTPAHCTBEHHYIO HEM3MEHAEMOCTH 3[aHHH H
COOPYXEHHH B II€IOM M HUX OTHCIBbHBIX 3JIEMEHTOB IIPH TPAHCIIOPTHUPOBAHWH, MOHTaXe U
9KCIUTyaTaLUH.

5.2.4 PacueTHBIE CXEMbI U OCHOBHBIC IPEIIOCHUIKN pacdeTa JOJDKHBI OTPaXkaTb ACHCTBUTEIbHBIC
yCIIOBUSI pabOTHI CTAIBHBIX KOHCTPYKIHH.

CranpHble KOHCTPYKIUH CIEAyeT, KaK NPaBWJIO, PACCUUTHIBATh KAK €AWHBIE ITPOCTPAHCTBEHHBIE
CHCTEMBI C Y4eToM (haKTOPOB, ONPENEISIONMX HANpsHKEHHOe W Ae(OPMUPOBAHHOE COCTOSHHE,
0COOCHHOCTH B3aUMOJICHCTBHSI DJIEMEHTOB KOHCTPYKIMH MeXay co0OH M C OCHOBaHHUEM,
TreOMETPUYECKON U (PM3MUECKOH HETMHEHHOCTH, CBOMCTB MaTepHajioB U TPYHTOB.

Jlomyckaercsi BBHINOJHATH INPOBEPKY YCTOHYMBOCTH CTEPXKHEBBIX KOHCTPYKLIHMH (B TOM dUHCIe
MPOCTPAHCTBEHHBIX) C HCIIOJIB30BAHUEM CEPTH(GUIIMPOBAHHBIX BBIYUCIUTEIBHBIX KOMIUIEKCOB Kak
W/ICATU3MPOBAHHBIX CHCTEM B IIPEIIONIOKEHNHN YIPYTHX Ae(opManuii cTamy mo HeaehopMHUpOBaHHON
cxeme.

5.2.5 PaccmarpuBaloTcs cieaylomuye pacdeTHbIe MOJETH HECYINX KOHCTPYKIINH:

- OTZeNbHBbIC KOHCTPYKTHBHBIE 3JIEMEHTHI (HalpUMeEp, PAcTSHYTbIE M CXKATble CTEPKHM, OAJKH,
CTOMKH M KOJIOHHBI CIUTOITHOTO CEYeHHS U 1P.);

- IUTOCKHE HJIM MPOCTPAaHCTBEHHBIE CHCTEMBI, 3aKpEIICHHBIE OT IepeKoca (PUCYHOK 1, a); pacuer
TaKUX KOHCTPYKIHUI MOET OBbITh BBIIIOJHEH IyTeM pacdeTa OTIENbHBIX JJIEMEHTOB C Y4eTOM HX
B3aMMO/IEHCTBUS MEXy COOOH U C OCHOBAaHUEM;

- TUTOCKHE WJIM IMPOCTPAHCTBEHHbIE CUCTEMBI, HE 3aKpEIJICHHbIE OT MEPeKOCcOB (PUCYHOK 1, 6); mpu
pacueTe TakMX KOHCTPYKLUM Hapsiy C NPOBEPKOM OTAENBHBIX JIEMEHTOB CIEAyeT YYHUTHIBATh
BO3MOKHOCTb JJOCTIDKEHUSI IPECIEHOTO COCTOSIHUSL CUCTEMBI B LIEJIOM;

- JINCTOBBIE KOHCTPYKIMHU (000IOUKH BpAIEHUS]).
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Pucynok 1 — CxeMbl CHCTEM, 3aKPETUICHHBIX (@) ¥ HEe 3aKPETUICHHBIX (0) OT mepexoca

5.2.6 DneMeHTBl KOHCTPYKIUIL, paccMaTpuBaeMble B HacTosmeM CBoze MpaBHIl, MOAPa3IeISIOTCS
Ha TPU KJacca B 3aBUCHMOCTH OT HampspKeHHO-IedopmupoBanHoro cocrosuaus (H/C) pacaerHoro
CEUYCHMS!

1-it xwmacc — HJIC, mpum KOoTOpoM HampsOKEHWS B CEUYCHMHM HE MPEBBIMNAIOT PAacYeTHOrO
COTIPOTHBIIEHUS cTany ¢ < R, (ympyras paboTa cedeHus);
2-it kracc — HJIC, mpu kotopom B oaHOW 4actu ceuenusi ¢ < Ry, a B apyroit ¢ = R,

(ynpyromnactudeckasi paboTa ceueHus);



3-it xmacc — HJIC, npu xotopoMm 1o Bceil ruomany cedenus ¢ = R, (mwiactudukanus Bcero
CEYEHMsI, yCIOBHBIN MIACTUYECKUH IIapHUP).

5.2.7 Jlns b>neMeHTOB, OCIAaOJICHHBIX OTBEPCTUSIMU JJisl  OOJTOBBIX COEIMHEHUH, Kpome
(pPUKLIMOHHBIX, TPH pacueTax Ha MPOYHOCTh M YCTAJOCTh NPHHUMAIOT cedeHusi HeTTo (A,), a Ha
YCTOHYMBOCTD U KECTKOCTh — cedeHus OpyTTo (A).

Jlist 51eMeHTOB ¢ (PUKIMOHHBIMU COEIMHEHUSIMU NIPU PacueTax Ha yCTaJlOCTh, YCTOWYMBOCTh U
JKECTKOCTh MPUHUMAIOT ceueHne 6pyTTo (A), a IpH pacyeTe Ha MPOYHOCTh — pacueTHoe cedeHue (Ag)
C Y4€TOM CHJI TPEHHSI.

5.3 YUET HABHAUEHUSA U YCJIOBUM PABOTHI KOHCTPYKIIAM

5.3.1 Ipu pacyere KOHCTPYKIMUA U COSTUHEHHUI YIUTHIBAIOT:

K03(h(pUIMEHTHl HAAEKHOCTU IO OTBETCTBEHHOCTH Y, NPHHHUMAEMbIE COTJIACHO TPeOOBAHUIM
00s13aTeNBbHOTO MPHUJIOKEHHS 7% «Y4eT 0TBeTCTBEHHOCTH 311aHnii 1 coopysxennit» k CHull 2.01.07;

KOX(PHUIHUEHT HAAEKHOCTH B pacdeTax Mo BPEMEHHOMY CONPOTHUBICHUIO Y, = 1,3 I 3JIEMEHTOB
KOHCTPYKIIUH, PACCUYMTHIBAEMBIX Ha IIPOYHOCTH C HCIOIB30BAHUEM PACUETHBIX COIIPOTUBICHHH R;

KOX(QPHUIUEHT HAASKHOCTH IO YCTOHYMBOCTH 7Ys = 1,3 musd CTep)KHEBBIX KOHCTPYKIHUH,
paccuMTHIBAEMBIX KaK HACAIM3UPOBAaHHBIE MPOCTPAHCTBEHHBIE CHCTEMBI C  HCIOJIb30BaHHUEM
cepTH(UIMPOBAHHBIX BBIYHCIUTEIBHBIX KOMILUIEKCOB (COriacHO 5.2.4), Ha HEro clielyeT YMHOXaTb
3HA4YEHHs PACUETHBIX HArpy30K;

K03 (DUIMEHTHI yCIOBHH pPabOTHl JJIEMEHTOB KOHCTPYKLUHMH W COCOUHEHHH Yo, Y1 H Vb,
MpUHUMAaeMEIe 10 Tabiuie 1, a Takke CorjlacHO TpeboBaHMsIM paszeinioB 8, 15, 17, 18, 19 nacrosmero
CBoJia mpaBuJL.

Ta6muma 1
Ne . Koaddpunment
OneMeHTHl KOHCTPYKITHI .
ILIL. YCIIOBUH pabOTHI Y¢
1 |Pamku CIUTOITHOTO CEYEHUS W CXKATBIE JJIEMEHTH ()epM MEPEKPBITHHA IO 0,90

3aJaMH  TeaTpoB, KIyOOB, KHHOTEAaTpOB, IO TpPHOyHaMHu, MOJ
MIOMEIICHNSAMH MAara3uHOB, KHHUTOXPAHWIWII W apXWBOB M T.OI. TIPH
BPEMEHHOW Harpy3Ke, He MPEBBIILIAOLIEH BEC IEPEKPBITUI

2 |KosoHHBI OOIIECTBEHHBIX 3aHHI M OTIOP BOJOHATIOPHBIX OallieH 0,95

3 |KoNOHHBI OJHOITAXHBIX INPOHM3BOJACTBEHHBIX 3JaHHH C MOCTOBBIMHU 1,05
KpaHaMH

4 |CxxaTble OCHOBHBIE JJIEMEHTHI (KpOME OIIOPHBIX) PELIETKH COCTaBHOTO 0,80
TaBPOBOTO CEYEHHS W3 JIBYX YrOJKOB B CBapHbIX (epMax MOKPHITHH U
MEePEeKPBITHI TMpU pacueTe Ha YCTOWYMBOCTh YKa3aHHBIX JIIEMEHTOB C
ruOKOCThIO A > 60

5 |PacTsiHyTbIC 3EeMEHTHI (3aTSXKKH, TATH, OTTSKKH, TOJBECKH) MPU PacyueTe 0,90
HA IPOYHOCTH MO HEOCIAOJICHHOMY CEUCHUIO

6 |DneMeHTHI KOHCTPYKIMH M3 CTalM C TpeneIoM Tekydectd o 440 H/w?, 1,10

HECyIIIE CTaTHYECKYIO HarpysKy, IpH pacdeTe Ha MPOYHOCTH 0 CEYEHHIO,
OCIa0JICHHOMY  OTBEpCTHSIMH Uit OonToB  (KpoMe  (DpUKIMOHHBIX
COCTMHCHUH )

7 |CxaTble 2IeMEHTHI PeIeTKH NPOCTPAHCTBEHHBIX PELICTYATHIX KOHCTPYKIHIA
U3 OAWHOYHBIX YrOJKOB, IPHKPEIUIIEMBIX OIHOW  IONKOH (s
HEPaBHOIIOJIOUHBIX YTOJIKOB OOJIBIION MOJIKOIT):

HEMOCPEJCTBEHHO K MMOscaM CBapHBIMH IBaMH JMOO JIBYMsi OojiTtamMu U
Oonee, MOCTAaBICHHBIMU BJONb YTOJIKA!

PACKOCHI IO PUCYHKY 13, a 0,90
pacIopku 1o pucysky 13, 6, 6, e 0,90
PacKOCHI 0 PUCYHKY 13, 6, ¢, 0, e 0,80
HEIOCPEJICTBEHHO K TosicaM OJHUM OonToM WM 4epe3 (acoHKY 0,75
HE3aBHCHUMO OT BHIa COCTMHEHHS

8 |[Cxarple s1eMEHTHI W3 OJMHOYHBIX YTOJKOB, IPHKPEIUIIEMBIX OIHOU 0,75

MMONKOM  (UII HEPAaBHONOJOYHBIX YrOJKOB MCHBIICH IIONKOM), 3a
HCKITIOYEHUEM D3JIEMEHTOB TIUIOCKHX ()epM H3 ONUHOYHBIX YTOJIKOB U
AJIEMEHTOB, YKa3aHHBIX B MO3WIMH 6 HACTOSIIEH TaONHIBI, PACKOCOB IO
pUcyHKy 13, 6, MpHUKperIsieMblX HEMOCPEACTBEHHO K IMOsSCaM CBapHBIMU




IBaMHu JTHO0 AByMs OonTaMu U OoJiee, HOCTaBICHHBIME BIOJb YTOJIKA
9 |OmnopHbIe MIMTHI U3 CTAIH C HpeeoM Tekydectr 10 390 H/mm?, Hecymme
CTaTHYECKYIO Harpy3Ky, TOJIIIMHOM, MM:

1o 40 1,20

¢B. 40 1o 60 1,15

» 60 » 80 1,10
[Ipumeuanus

1 Koadunments y; < 1 mpu pacuere COBMECTHO HE YUHTHIBAIOT.

2 Ilpm pacdere Ha MPOYHOCTH IO CEUCHHUIO, OCIAOIEHHOMY OTBEPCTHAMH ISl OONTOB, KOI(DQHIMEHTEHI,
MpuBeIeHHbIE B TO3ULUAX 6 U 1, 6 1 2, 6 U 3, yYUTHIBAIOT COBMECTHO.

3 Ilpm pacyere OHOPHBIX IUIMT KO3((UIUEHTH], NpPUBEAECHHBIE B MO3MIMAX 9 u 2, 9 m 3, yduuTHIBaIOT
COBMECTHO.

4 KoahduuueHTsl, IprBeACHHBIE B MO3UIMAX | U 2, yUUTHIBAIOT IPH pacueTe COSIUHCHUH pacCMaTPHBAaeMBIX
3JIEMEHTOB.

5 B ciyuasix, He OroBopeHHbIX B HacTosinieM CBojie mpaBuil, B GopMyJIax IpHHUMAIOT Y, = 1.

5.3.2 Ilpy IPOEKTUPOBAHNUH KOHCTPYKLHM, TTOIBEPrarOIMXCsl HEMOCPEICTBEHHOMY BO3ICHCTBHIO
TIO/IBMKHBIX, BUOPAIIMOHHBIX M JPYTUX HEPEMEHHBIX HATPy30K, BBI3BIBAIOIINX YCTAJIOCTh MeETallla,
YUYHUTHIBAIOT TPeOOBaHUS K MaTepHaly, KOHCTPYUPOBAHUIO M TEXHOJIOTHU U3TOTOBJICHHMS, a B CIIyJasX,
yKa3aHHBIX B HacToseM CBoJie PaBHIL, BEITOJHAIOT pacdeT Ha yCTalIoCTb.

5.3.3 Ilpu mpoeKTHpPOBaHMM KOHCTPYKLHMH, BO3BOAMMBIX HIHM DKCIUIyaTUPYEMBIX B YCIOBHSX
HU3KHUX TEMIICpATYpP, IMPU KOTOPBIX IMOBBIIIACTCA BO3MOKHOCTH XPYIIKOI'O paspyuiCHHUSA, YUYUTBIBAIOT
Tpe6OBaHI/I${ K MaTepualy, KOHCTPYHPOBAHUIO U TEXHOJOTUN U3TrOTOBJICHUA.

5.3.4 Ilpy NpOEKTHPOBaHMWU CBAPHBIX KOHCTPYKLMH CHWKAIOT BpPEIHOE BIMSHHE OCTAaTOYHBIX
nedopmanuii ¥ HampsDKEHWH, B TOM YHCIIE CBApPOYHBIX, a TaKXKE KOHIEHTPALUHM HaNpsDKEHHH,
IpeaycMaTpuBasi COOTBETCTBYIOIIME KOHCTPYKTHBHBIE pemieHus (¢ Hambosee paBHOMEPHBIM
pacrpeeseHHeM HANpsDKCHHH B AJIEMEHTaX W AeTAsAX, 0e3 BXOASAIIUX YIJIOB, PE3KHX IEpernanoB
CEUYCHHS U APYTUX KOHLEHTPATOPOB HAIIPSHKEHUH) M TEXHOIOTHIESCKHE MEPONPHUATHS (IOPSIOK COOPKH
U CBapKd, MNpEIBAPHUTENBHBI BHITHO, MEXaHHYECKYI0 OOpaOOTKy COOTBETCTBYIOIIMX 30H ITyTeM
CTPOXKH, (ppe3epoBaHsL, 3aYNCTKN aOpa3HBHBIM KPYyTOM H [Ip.).

6 MATEPHAJIBI IS KOHCTPYKIUI U1 COEUHEHUM

6.1 Cranu Ju1d KOHCTPYKIHMH NMPUMEHSIOT COTJIACHO TpeOoBaHMSM NpuiokeHus B (B Tom umcie
MpUBECHHBIM B Tabnunax B.1 u B.2).

6.2 JIng KOHCTpYKIMH HCHONB3YIOT (ACOHHBIN (YTrOJKH, JABYTaBpPHI, IIBEJUIEPHI), JINCTOBOM,
IIMPOKOTIOJIOCHBIH YHUBEPCAIBHBIA IMPOKAT M THYTHIE NMPOQIIN C TEXHUYECKUMH TPeOOBaHHUSIMH IO
I'OCT 27772, tonkoiaucTtoBoM mnpokaT u3 yriaepoauctod crtamu no ['OCT 16523, usz cramm
noBeimienHoi npouHoctn — 1o 'OCT 17066, xonogroraytsie npodmim o 'OCT 11474, npodunn
THYTbIE 3aMKHYTble KBaaparHble W mpsiMoyroibHble 1o ['OCT 30245, copToBoii mpokar (Kpyr,
kBazpar, nosoca) mo 'OCT 535 u T'OCT 19281, anexrpocBapusie Tpyost mo FOCT 10705 u T'OCT
10706, ropstuexatansle TpyOsl mo I'OCT 8731. Moker OBITH Takke HCIIONB30BaH IPOKAT,
BBIITYCKaeMbIil 10 APyruM cTaHmaptaM u TY B coorBeTcTBHU C [IpaBmiaMu mo BBIOOPY cTamd i
METAJUIMIECKUX KOHCTPYKIMH, pazpadboranasivu [ITHUMCK M. Kyaepenko.

JlucToBoii mpokar TONMMHOW 25 MM M Oonee Jis 2JIEMEHTOB, pabOTaIOIIMX Ha pPACTSIKEHHE B
HANpaBJICHUHM TOJIIMHBI, ¥ OCTAIBLHON MpOKaT TOJMMHOW Oosiee 40 MM JOJDKHBI yIOBIETBOPSTH
tpeboBanusim ['OCT 28870 mo cBolicTBaMm B HarpaBiICHUH TONLIMHBI (Z-CBOWCTBAM).

B kayecTBe crany MOBBIIIEHHOW OTHECTOWKOCTH NpuMeHsiercst mpokar mo TY 14-1-5399-2000.
OTKpBIThIE KOHCTPYKLUHM M3 3TOTO INpOoKara MMEIT IpeAed oruecroiikocty R = 45 mun. IIpokar
JIOJDKEH MMETh HOPMAaTHBHOE 3HAUY€HHE BPEMEHHOrO CONpOTHUBIEHMs Ipu Temneparype 600 °C He
Menee Ry, =240 H/mm?,

6.3 i oTnmMBOK (OMOPHBIX 4YacTeidl M T.[.) MPUMEHSIOT crans Mapok 15J1, 25JI, 35J1 u 451,
ynosierBopstomryio TpedboBanmsiM [[OCT 977 mns rpymi |l (OTIHBKY OTBETCTBEHHOTO Ha3HAYCHUS IS
JeTaseil, pacCUNTHIBAEMBIX HA MIPOYHOCTD, PAOOTAIOMINX TPH CTATHIECKUX U MEPEMEHHBIX HAarpy3Kax)
w |1l (oTmuBKH 0c000 OTBETCTBEHHOTO HA3HAYCHUS AJIS JICTaJICH, pACCUMTHIBAEMBIX Ha IIPOYHOCTB,
paboTaroMX MPY TMHAMHUYECKHUX HArpy3Kax).

6.4 It cBapKy MIPUMEHSIIOT MaTePHaIbl: DJICKTPOIbI s pydHO# nyroBoii ceapku mo I'OCT 9467,
cBapounyo mpoBoioky 1o I'OCT 2246, durocer mo 'OCT 9087, noporikoByio npoBosioky mo I'OCT
26271 cornacHo tabmune ['.1 mpunoxenus I', a Taxke yrimekucisii ra3 mo ['OCT 8050, apron mo
I'OCT 10157. Tlpumensemble CBapOYHbIE MaTEpHaIbl M TEXHOJIOTHS CBAapKH JIOJDKHBI oOecrieunBaTh
3HAYCHHE BPEMEHHOI'0 CONPOTHBIIEHHUS] METallla 1IBa HE HI)KE HOPMATHUBHOTO 3HAYCHUS BPEMEHHOIO




conpoTuBieHuss Ry, OCHOBHOrO MerTajula, a TaK)Ke 3HA4YEeHHUsl TBEPAOCTH, YIapHOH BI3KOCTH H
OTHOCHUTENIBHOTO YIJIMHEHHUs MeTalja CBAapHBIX COEIUHEHUI, YCTaHOBJIEHHBIE COOTBETCTBYIOIIMMH
HOPMaTHBHBIMH JIOKyMEHTaMH.

6.5 Jlnst OONTOBBIX COENVUHEHWH NPUMEHSIOT CTajbHbIe OONTHI M TalKH, yJIOBJIETBOPSIOLINE
texandeckuM tpedoBanmsM ['OCT 1759.0, TOCT 1759.4, TOCT 1759.5, maiiObl, yAOBIETBOPSIONIHNE
tpeboBarusaM ['OCT 18123, u BeICOKOTPOYHBIE OOINTHI, YKa3aHHBIE B 6.8.

Bonter mpumensroT cormacHo TpeboBaHUsAM Tabmumb! ['.3 mpumoxxerws I

Knacc mpodHocTH Taiikm NmpuUHHMMAeTCs, KaK NPaBWIO, B COOTBETCTBHU C KJIACCOM ITPOYHOCTH
6onToB: 5 — mpu 5.6; 8 — mpu 8.8; 10 — mpm 10.9; 12 — mpm 12.9.

ITpu pabote OONTOB TOMBKO Ha Cpe3 AOMYCKAETCS MIPUMEHATHh KJAcC MPOYHOCTH raeK IpU Kiacce
npodHocty 6onToB: 4 — pu 5.6; 6 — mpu 8.8; 8§ — mpm 10.9; 10 — mpm 12.9.

[ait0pl MpUMEHSIOT: Kpyrible ¢ TexHudeckumu TpedoBanusimu 1o ['OCT 11371, kockie — 10
I'OCT 10906, npyxunnsie HopMmansHble — 1o 'OCT 6402.

6.6 [ns ¢pyHmaMEeHTHBIX OOJNTOB NPUMEHSIOT CTalbHBIE OONTHI, YIOBIETBOPSIONINE TPeOOBaHMAM
I'OCT 24379.0 u TpeboBanusiM, IpuBeAEHHBIM B Tadmune I'.4 mpuioxenus I

6.7 Taiiku s pyHnameHTHBIX U U-00pa3HBIX 00NTOB nuaMeTpoM 10 48 MM INPHUMEHSIOT IO
texHrmdecknuM TpedoBanmsaM ['OCT 5915, ceime 48 mm — mo 'OCT 10605. [lns pyHIaMEHTHBIX
6onroB m3 cramu Cr3mnc2, Cr3cn2, Cr3nc4, Cr3cn4 muamerpom 10 48 MM IPUMEHSIOT TallKy Kiiacca
npounocty 4 o 'OCT 1759.5, nuamerpom cBble 48 MM — M3 MaTepuana He Hibke rpynmnsl 02 mo
TI'OCT 18126.

Jnsa pyamameHTHBIX 60nTOB AmameTpoM 10 48 MM m3 ctanmu Mapku 0912C u mpyrux crajiei mo
T'OCT 19281 nmpumensroT Taiiku kiacca npodnoctd He Hmwke 5 mo 'OCT 1759.5, nuametrpom cBoImie
48 MM — u3 matepuana He Hwke rpynnsl 05 mo 'OCT 18126. Jlomyckaercs mpuMEHSTh Taliku U3
CTaJId MapoK, IPUMEHSIEMBIX JUIsI OOITOB.

6.8 /Iyt GpUKIMOHHBIX COEAMHEHUI IPUMEHSIIOT BEICOKOIPOYHbIe 00ThI M3 cTanu 40X «ceiaek,
ynosnetBopsitontue TpedoBanusm ['OCT 22356, a ux KOHCTpYKUuio ¥ pazmeps! npuanmarotr o F'OCT
22353, raiiku u maiobl K HEM — 1o I'OCT 22354 u TOCT 22355.

6.9 Jns QuaHUEeBBIX COEANHEHUH MPUMEHSIOT BBICOKOIIpOUHBIE 00NTHl 13 ctamu 40X «cenekr» ¢
BpEMEHHBIM CONpOTUBICHHEM He Menee 1100 H/mm? B ucnonsernn  XJI, YAOBJIETBOPSAIOLINE
tpeboBarnsam ['OCT 22356; raiikn u maiiosr k HnM — 1o 'OCT 22354 u TOCT 22355.

6.10 Jlnms Hecymux O3IIEMEHTOB BHCSYMX IOKPHITHH, OTTSDKEK OIOp BO3IYLIHBIX JIMHHUN
3JIEKTPOIIEPEAAUH, PACIPENSIUTENbHBIX YCTPONUCTB, KOHTAKTHBIX CETEeH TpaHCIIOpPTa, MaduT U OallleH, a
TaK)Ke HaNpsATaeMbIX 3JIEMEHTOB B IPEIBAPUTEIBHO HAMIPSKEHHBIX KOHCTPYKIUSX IPUMEHSIOT:

kanatbl crimpanbhbie 1o 'OCT 3062, TOCT 3063, TOCT 3064;

kaHatel aBouHO# cBuBkU 1o I'OCT 3066, I'OCT 3067, I'OCT 3068, I'OCT 3081, I'OCT 7669,
I'OCT 14954,

kaHatbl 3akpeiThie Hecymue o 'OCT 3090, 'OCT 7675, TOCT 7676, TOCT 18901;

Ny4KH ¥ TPSAd  TMApAUIENbHBIX  NPOBOJOK, (OPMHpPYEeMBIX W3 KaHATHOW IPOBOJIOKH,
ynosierBopsitoriei TpedoBarusm ['OCT 7372,

6.11 dwusnyeckue XapaKTEPUCTUKH MaTE€pPHANIOB, TMPHUMEHSIEMBIX ISl CTAJIBHBIX KOHCTPYKIHWH,
MPUHUMAIOT COTJIACHO NPHIIOKeHHo J1.

7 PACYETHBIE XAPAKTEPUCTUKHN MATEPUAJIOB U COEIMHEHUI

7.1 PacueTHBIE CONMPOTHBICHHS IPOKATa, THYTHIX Npoduieid u TpyO ompenerisior mo GopMyiam,
MPUBEJCHHBIM B Tabmuue 2, rie HOpMaTHUBHBIE cONpoTHBICHMA Ry, u Ry, MpUHMMAaIOT COIJIacCHO
CTaHAApTaM W TEXHUYIECKUM YCIOBHUSM, a KO3(P(UIMEHT HaASKHOCTH MO MAaTEpUay Yy — COIJIACHO
Tabauie 3.

HopmaTuBHBIE M pacyeTHbIE CONPOTHBICHUS JHCTOBOIO, HIMPOKOMOJIOCHOTO YHHBEPCAIBHOTO,
(hacoHHOTO TIpOKaTa U TPYO MpHBeIeHBI B Tadbmumax B.5, B.6, B.7 npunoxenus B.

7.2 PacueTHble CONPOTHBICHUS THYTHIX TNpOoQWICH TPHHAMAIOT pPAaBHBIMH PacCUETHBIM
COINIPOTHBIICHHUSM JICTOBOTO IIPOKaTa, M3 KOTOPOTO OHM M3TOTOBJICHBI; JIONMYCKAETCsS YYHUTHIBATh
YIIPOYHEHHE CTallM B 30HE ruoda.

7.3 PacueTHble CONMPOTHBICHUS OTJIMBOK W3 YIJIEPOJMCTON CTalM TpHBEAEHB! B Tabmuune B.8
npuaIoxkeHus B.

7.4 PacueTHBIE COMPOTHBIICHUS CBAPHBIX COCIMHEHNH ONPENEISIOT 10 (popMyiam, MPUBEACHHBIM B
Tabnue 4.



Tabiuma 2

Pacuernoe
YcnosHoe
Hanpsoxkennoe cocrosnue COIIPOTHBIICHHE
00o3HaueHNe
1poKara u Tpyo
Pactsoxenue, cxxarue, U3ruo:
O Ipeaey TeKy4ecTu Ry Ry = Ryn / ¥m
110 BPEMEHHOMY COIIPOTHBIICHUIO Ry Ru=Run/vm
Casur Rs Rs=0,58 Ryn / Ym
Cwmsrue:
TOPIIEBOH OBEPXHOCTH (TIPH HAJIMYUU TIPUTOHKH) Rp Rp=Run/vm
MECTHOE B IIIJIMHIPUYESCKUX MapHUpax (Handax) Rip Rip=0,5Ryn / ym
IIPY IJIOTHOM KacaHUH
JuamerpanpHOoe CkaThe KaTKoB (IpU CBOOOJHOM KacaHWU B Red Rea = 0,025 Ryn / ¥
KOHCTPYKIUSIX C OTPaHUYCHHOH MMOIBI>KHOCTHIO)
Tabmuma 3
Koadpdpumment
'ocynapcTBEHHBIH CTaHAAPT WM TEXHUYECKUE YCIOBHS Ha MPOKAT U TPYObI Ha/IeKHOCTH TI0
MaTepUaIy Ym
IFOCT 27772 (xpome crameii C590 m C590K) um npyras HopMaTHBHAs 1,025
JOKYMEHTAIUs, UCIOb3YIOIIas Npoleypy KOHTpois cBOKCTB mpokaTta mo 'OCT
27772
Jlns COPTOBOrO MpoKaTa C mpeneaoM TekydecTd cbime 380 H/mm® mo TOCT 1,100
19281, mns tpy6 - mo 'OCT 8731
Juis ocTanmpHOTO TpoKaTa M TPyO, COOTBETCTBYIOMIMX TPEOOBAaHUSAM HACTOSIIETO 1,050
CBopa nmpaBui
Ta6numa 4
PacyetHoe
XapakrepucTuka
CaapHoe YcnoBHoe COTPOTHUBIICHHE
HanpsbxenHoe cocTrosiHue pacyeTHoro
COeIMHEeHNE 0003HaueHHe CBapHOTO
CONPOTHUBIICHUS
COE/IMHEeHUsI
CreikoBoe  [Coxarue, pactsbkenue u  usru6|llo npeneny Ry Ruwy =Ry
NpU  MEXaHH3MPOBAHHOW  HJIHM|TEKY4YECTH
pyuHoif cBapke ¢ ¢usnueckuM|[lo  BpeMEHHOMY Ruu Rwu =Ry
KOHTpOJIEM KauyecTBa IIIBa CONPOTHUBIICHHIO
Pactsokenne w wm3ru®  mpu|llo npeey Ruy Rwy =0,85Ry
MEXaHM3UPOBAHHON WM PYy4YHOI|TeKydecTH
CBapKe
CaBur Rus Rws = Rg
C yrnosevu([Cpe3 (YCIOBHBIN) ITo meTanmny mBa Rus R, = 0,55R,,,
HIBaMH
Y wm
Ilo MeTary Rz Rw: = 0,45 Ry
TpaHHULbI
CILJIABJICHUS

[Mpumeuanne — 3HaueHHs KOAPQHUIHEHTA HAISKHOCTH IO METAJUTy IIBA Yy MPUHUMAIOT paBHbIMU: 1,25 —
it Ryun < 490 H/mm?; 1,35 - mip Ry > 590 H/mm,

PacueTHble CONPOTHMBICHUSI CTHIKOBBIX COCAMHEHWH W3 CTaneil ¢ pa3HbIMH HOPMAaTHBHBIMH
COIIPOTHBIICHUSMH TPHUHUMAIOT KaK IJISl CTHIKOBBIX COEIMHEHMH M3 CTald C MEHBIIUM 3HAYCHUEM
HOPMAaTHBHOTO COTIPOTHBIICHUS.

Hopmatusable (Ryun) 1 pacuetHble (Ry) COMpOTHBIICHHS MeTa/ula YIJIOBBIX IIBOB NMPHUBEICHHI B
tabmure I'.2 mpunoxenns I

7.5 PacuerHple CONPOTHBICHUS OMHOOONTOBBIX COSAWHEHHH OMpPENENsIioT 1o  (opMyiam,
NPUBEACHHBIM B Ta0IHLE 5.




PacueTHble CONPOTHBIEHHS Cpe3y M PACTSHKCHUIO OOJTOB, a TakkKe CMSTHIO DJIEMEHTOB,
coeMHAEMBIX Oontamu, puBesieHbl B Tabnunax ['.5 u I'.6 npunoxenns I
7.6 PacueTHOe cOnpoTHBIEHHE PACTHKEHUIO (DYHIAMEHTHBIX 00JITOB Ry, onpenestor o popmyiie
Rpa = 0,8 Ryn (1)
U IPUHUMAIOT coryiacHo Tabmmie I'.7 npunoxenus I
Pacuernoe compotuBiieHne pactsokernto U-00pa3HBIX OONTOB, YKa3aHHBIX B 0.6, ONPENeNsioT Mo
thopmymne
Rpu = 0,85 Ryn (2)
U IPUHUMAIOT corflacHo Tadmure .7 mpunoxenns I
7.7 PacueTHOE CONPOTUBICHHE PACTKEHHIO BBICOKOIPOUYHBIX OONTOB Ry, Ompenensror Imo
hopmymne
Ron = 0,7 Rpun, 3)
rne Rpyn — HOpMaTHMBHOE CONpPOTHBIEHHE OONTa, NPHHUMaeMoe coryiacHo Tabnune [.8
npunoxenus I
7.8 PacuerHOe CONPOTHBICHHE pPACTSDKEHUIO BBICOKOIIPOYHOM CTabHOM MPOBOJIOKH Rgp,
MPUMEHSEMOM B BH/IE ITyYKOB WJIM NPsAEH, ONpeAessioT o Gopmyie
Ran = 0,63 Rypn. 4)
7.9 3HavyeHne pacyeTHOTO CONPOTHBICHUS (YCHINS) PACTSDKEHUIO CTAIBHOTO KaHaTa MPHHUMAIOT
pPaBHBIM 3HAYCHUIO PA3PbIBHOTO YCWJIMS KaHaTa B IIEJIOM, YCTaHOBICHHOMY TOCYIAapCTBEHHBIMHU
CTaHAApPTAaMH MM TEXHHUYECKHMH YCIOBHSIMH Ha CTalbHBIC KaHATHI, JCICHHOMY Ha Ko3(dumueHt
HAJICKHOCTH TI0 MaTepuaiy Y, = 1,6.

8 PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIUI ITPU HEHTPAJIBHOM
PACTAKEHUHN U CXKATHU

8.1 PACYET 3JIEMEHTOB CIITOIIHOI'O CEYHEHUA

8.1.1 Pacuer Ha MPOYHOCTH DJEMEHTOB M3 CTAJ C HOPMATHBHBIM CONpOTHBIeHHEM Ry, < 440
H/MM? [IpH HEHTPATEHOM PACTSIKCHHH H CKATHH BBIIOIHSIOT 110 (hopMyIie
N

—<1
AR, 7.
Pacuer Ha NPOYHOCTH PACTSHYTBIX DJIEMEHTOB, JKCIUTyaTalds KOTOPBIX BO3MOXKHA M IIOCIE
JOCTHIKEHUSI METAJUIOM TIpejesia TEKyYeCTH, a TaKkKe PacTSHYTBIX U CKaTBIX DJIEMEHTOB U3 CTallk C
HOPMaTHBHBIM CONIPOTHBIICHUEM Ry, > 440 H/MMm? BEIMONHSIOT 110 hopmysie (5) ¢ 3aMeHOit 3HAUCHHS Ry
Ha Ry / .
Pacuer Ha MPOYHOCTD IJIEMEHTOB B CEYEHUH C HAPE3KOIl /ISl TaliKK BBITIOJIHAIOT KaK pacueT 0onTa
Ha pacTtspkenue (mo 15.29).

®)

Tabimma 5
PacueTHO€ conpoTuBiieHUE
Y CIIOBHOE 0THOOOJITOBOTO COCTMHEHUS CPE3y, BBICOKOITPOYHBIX
Hamnpsixennoe cocrosinue PaCTSHKEHHIO, CMSITHIO OOJITOB KJIACCOB | GOJITOB M3 CTaNIU
0003HauCHHE
MIPOYHOCTH Mmapku 40X
5.6 88 | 109 12.9 «CeTEeKT»
Cpes Ros 0,42 Ruun 0,40Rpun 0,35 Roun 0,37 Ruun
PacTsuKeHne Ror- 0,75 Roun | 0,68 Rouq | 0,60 Roun — 0,50 Ryun
Cwmsrue:
OOJIT KJ1acca TOYHOCTH A 1,60 R,
0OJIT KJIACCOB TOYHOCTH Rbp2 1,35 R,
BuC
! 3nauenust Rys 1 Ry U1 6ONITOB KI1accoB npounoctu 8.8, 10.9, 12.9 u u3 cranu 40X «cenekT» OTHOCATCS K
6onTam 6e3 MOKpPBITHS (Harnpumep, 0e3 HIUHKOBAHHS M ATFOMUHAPOBAHHS).
2 3yaueHne Ryp ompenensiercs Ui COSANHIEMBIX SJIEMEHTOB U3 CTANIU C PEAETIoM TeKydecTH 10 440 H/mm?,

8.1.2 Pacuer Ha MPOYHOCTH CEYCHUN B MECTAaX KPEIUICHHUS PACTSHYTHIX IEMEHTOB U3 OIMHOYHBIX
YTOJIKOB, MPUKPEIUIIEMBIX OJHOH MOJKOW 00NTaMU, BEITIONHSIOT TI0 opmyie (5) u o Gpopmyie
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rIe Ye1 — K03 duimeHT ycnoBuid paboThl, ONpENeNseMblid COrJacHo NpriioxeHuro E.
8.1.3 Pacuer Ha yCTOHYMBOCTH 3JIEMEHTOB CIUIOIIHOTO CEUSHHMS NMPH LEHTPAIBHOM CXXATHUH U IPU

yIOBJIETBOpEHUH TpeOoBaHuii 8.3.2—8.3.9 BINONHAIOT 10 opmMyJie

N
PAR 7,

(6)

O

e @ — Kod(pUIMEHT yCTOWYNBOCTH MPU IEHTPAIBHOM C)KaTHH, 3HaY€HHE KOTOPOTro mpu A >

(p=0,5(5—\/52 39,487 )/ 72,

3urauenne ko3 durmenta & B popmyie (§) BEUUCIAIOT O GOpMyIIe

0,4 BEMMUCIAIOT TIO (hOopMyIIe

5=987(1-a+pr)+i°,

e A=A1 R,/ E — ycnoBHas THOKOCTb CTEPKHS;

(®)

©)

o 1 3 — Ko3QPHUIHEHTHI, OlpeaensieMble Mo Tabnuile 6 B 3aBHCHUMOCTH OT THIIOB CEUCHWH IS

Pa3IUYHBIX TUIIOB KPUBBIX yCTOHYHUBOCTH.

3nadenns kKo>(QHUIEERTa ¢, BEIYUCIEHHBIE TI0 hopMmyste (8), mpuHEMArOT He Goee 7,6 / A% mpm
3HAYCHHUAX YCIOBHOW THOKocTH cBeime 3,8; 4,4 w 5,8 mIs TWUMOB KPHUBOM YCTOHYHMBOCTH

COOTBETCTBEHHO a, b 1 C.

IMTpn 3ravenmsx A < 0,4 U1 BceX THIIOB KPHUBOH yCTOHYNBOCTH AOIyCKaeTCsS NpUHUMATE @ = 1.

3HaveHs K03 GHUIMeHTa (p IPUBEACHBI B prutoskeHnd JK.

8.1.4 Pacuer Ha YCTOWYMBOCTB CTEp)KHEHl M3 OIMHOYHBIX YTOJKOB BBIIOJHAIOT C Y4ETOM
TpeboBanuit 8.1. Ilpu ompeneneHnr THOKOCTH 3THX CTEp)KHEH pajgnyC WHEPLUU CEYCHUS YTOoJKa |

pacueTHyIO IIMHY MPHHUMAIOT coriacHo TpeboBanusm 11.1 mw 11.2.1.

IIpu pacuere MOACOB M 3JIEMEHTOB PELIETKU NPOCTPAHCTBEHHBIX KOHCTPYKLMH W3 OIMHOYHBIX

YTOJIKOB BBIMOJHIOT TpeboBanus 17.10 HacTosamero CBoaa mpaBuil.

Tabmuua 6
. 3HaueHus
Tun xkpusoit
Tun ceuenus . KO3 PHUIIUECHTOB
YCTONYUBOCTHU
o Q.
a 0,03 | 0,06
|
| | b 0,04 | 0,09
! e ®
—1+t——=4+— — 4+ - N i Iy
| —— —it
°
N O —I ~ el e /‘\ \/ =
|
| | | c 0,04 | 0,14
2 l._ Ll — | e L — - ll
1
| |
[lpumeuanne — [Ing NpoOKaTHBIX NOBYTaBpoB BhICOTOH cBhimie 500 MM mpu pacueTe Ha yCTOMYMBOCTH B

TUIOCKOCTH CTEHKH NPUHUMAIOT TUIl KPUBON YCTOWYMBOCTH .

8.1.5 Cixatble JIeMEHTHI CO CILIOMIHBIME CTEHKaMH OTKpbITOro I1-0o0pa3zHoro cedeHust (pUCyHOK 2)




YKPEIUISIOT TUIAHKaMH MJIM PEIETKOM, IPH 3TOM BBINOJIHAIOT TpeboBaunus 8.2.1 — 8.2.9.

[Tpy OTCYTCTBUM IIAHOK MJIM PEIIETOK TaKHe JJIEMEHTHI, MOMUMO pacuera 1o ¢opmyie (7) B
TJIaBHBIX IIOCKOCTAX X—X M Y—Y, NPOBEPSIOT Ha yCTOHYMBOCTH NPH M3TMOHO-KPYTHIBHOW (opme
MOTEPH YCTOWYMBOCTH 1O popmyIie

N <1; (10)

. AR 7,
31ech Oc — K03 (HULMEHT, TPUHUMAEMBI PaBHBIM:

¢c = @1 ipu @1 < 0,85;
¢. = 0,68 + 0,21 ¢; < 1 nipu ¢y > 0,85,
e 3Ha4eHHe (1 BBIYUCIIOT IO GopMmyIie
P =T,6C0 A} (11)

B dopmyne (11) KoO3QPHUIHEHT Crax OTIPEIETSIIOT COTIACHO MPHIIOXKEHHIO M.
8.1.6 CoenuHeHHe TOsCa CO CTEHKOW B IIEHTPATBHO-CXKATOM 3JIEMEHTE COCTABHOTO CILIOIIHOTO

CEUCHHUSI PacCUUTHIBAIOT 1O (opMynaM Tadbmunbl 40 Ha CIBUT OT YCIOBHOW momnepedHoi cuibl Qs
ompenersieMoit mo gopmye (18).

8.2 PACYET 23JIEMEHTOB CKBO3HOI'O CEYEHUS

8.2.1 Pacuer Ha NPOYHOCTH IJIEMEHTOB CKBO3ZHOTO CEUEHHS NPHU LEHTPAJIbHOM DPACTSHKCHUH H
C)KaTUH BBITIOIHAIOT 110 opmyte (5), rae A, — IUIOIAAb CEUCHUS HETTO BCETO CTEPIKHIL.

8.2.2 Pacuer Ha yCTOWYHMBOCTb CIKATBIX CTEPIKHEI CKBO3HOTO CEYECHUS], BETBH KOTOPHIX COEJNHEHBI
IUTAaHKaMHU WM PENIeTKaMH, BBITONHSIOT 10 dopmyne (7); mpu 3ToM K03 UIMEHT () OTHOCHUTEIBHO
cBO0OTHOM OcH (TIEPICHIUKY/ISIPHON TIOCKOCTH IIAHOK MIIA PELISTOK) ONMPECIIIOT o dhopmyiam (8)

u (9) o1 KpUBOH ycToHYMBOCTH Tuma b ¢ 3ameHol B HMX A Ha A, . 3HaueHHme A, OIpeNeNsiOT B

3aBHCUMOCTH OT 3HAYCHHUH A¢f, IPUBEICHHBIX B TaOnwuile 7 A CTEPXKHEH ¢ YHCIOM IaHeIeH, Kak
MIPaBUJIO, HE MEHEE ILIECTH.

Pacuer Ha yCTOMYMBOCTH CKBO3HBIX CTEp>KHEH C YUCIOM NaHeled MeHee IIECTH JOIyCKaeTcs
BBITIOTHSTh:

IIpH IJTAHKaX — KaK PacyeT paMHBIX CUCTEM;

TIPH pelIeTKax — COTJIaCHO TpeboBaHMsIM 8.2.5.

8.2.3 B CKBO3HBIX CTEP)KHAX C IUNIAHKAMH YCIOBHAs THOKOCTb OTAENBbHOH BeTBU A,,, A, uma A,

(Tabmuma 7) Ha y4acTKE MEXIY CBApHBIMH IIBaMH WM KpPaHUMH OOITAMH, MPUKPEIUIIOMINME
IJIaHKH, JOJDKHA ObITH He Oosee 1,4.

[Mpu HaMU4UU B OJHOM W3 IJIOCKOCTEW CIUIONIHOTO JIMCTa BMECTO IUIAHOK (PUCYHOK 2, 6, 6)
THOKOCTh BETBU BBIYUCIIIOT 11O PaIUyCy WHEPLUH MMOJYCEUSHUSI OTHOCUTEIHLHO €ro IEHTPAIbHON OCH,
MEPHEHANKYISIPHOMN MIOCKOCTHU MJIAHOK.

Vi y

¥y

a — omxpvimoe; 6, 6 — YKpenjieHHHble NIAHKAMU UTU DeemKamu
Pucynok 2 — I1-o0pa3Hble ceUeHHUS SJIEMEHTOB



Tabmuma 7

Tun CxeMa cedes [puBeneHHasI THOKOCTD Agf CTEPIKHSL CKBO3HOTO CEUCHHS
CeUCHISI C IIAHKAMH C peIIeTKaMH
1 Y [z 2
1 Ag =\ +0,82(1+n) 4] , (12) A = ﬂyzmi (15)
‘ 1,0 1
rae nN= W 3
s’ rre a =10
b?l,
2 [ 2 2
by =0 o)) |, [ (o A A
(13) Az ) An
| |
rne n, = ) o, = Inztl)z (16) y y
st *2b rie o =10—=; @, =10—%
bl b 1,
(d; u d, oTHOCATCS K CTOpOHAM
COOTBETCTBEHHO by 1 Dy)
3 Ay =720 +0.82(1430,) 2 , (14)
|
e n, = ib
Is b

Ob6o3nauenus, npunameie 8 mabauye 7:

Ay — THOKOCTh CKBO3HOTO CTEPXHS B INIOCKOCTH, IEPIEHAUKYIJIAPHONU OCH Y—Y,

Amax — HauOoJpIIass U3 THOKOCTEH CKBO3ZHOIO CTEPXKHS B IUIOCKOCTSIX, NMEPHEHAUKYISAPHBIX OCSIM X—X WM Y—Y, paBHas
cootBerctBenHO /iy vmu /iy, (tme iy, Iy — paguychl HHEPIMH CeYEeHNUsI CKBO3HOTO CTEP)KHS B LIETIOM);

Ab1, Ap2, Ap3 — THOKOCTH OTIEIbHBIX BETBEil P U3THOE B INIOCKOCTSX, MEPHCHANKYIIAPHBIX OCSIM COOTBETCTBeHHO 1—1, 2—2 1
3—3, Ha yyacTKax MeX/Iy CBapHBIMHU LIBAMH WK KpallHUMU 0OJTaMH, MPUKPETUISIOIINMH [UIaHKH;

b, d, l, — pa3mepsL, onpenernsiemble o pucyHKam 3 u 4;

A — uTomans CEYeHUS BCETO CTEPIKHS;

Ag1, Agz, Ags — TUIOIIAAM TIONIEPEYHBIX CEYSHUH PACKOCOB PEIIETOK, PACIIONOKEHHBIX COOTBETCTBEHHO B ILUIOCKOCTSIX,
TIePIIEHIUKYISIPHBIX 0csiM 1—1, 2—2 1 mapautesbHEIX ock 3—3 (TIpU KPECTOBOH perIeTke — JABYX PacKOCOB);

lb1, ly3 — MOMEHTBI HHEPLIMU CEUEHHs BETBEH OTHOCHUTENBHO Oceil cooTBeTCTBEeHHO 1—1 1 3—3 (1 ceuenuit Tunos 1 u 3);

Ip1, Ipy — TO e, IBYX yrOJKOB OTHOCUTEIBHO OCeil COOTBETCTBEHHO 1—1 1 2—2 (1715 cedenus tuna 2);

|l — MOMEHT MHepIH CeYeHUsI OAHOW TUIAHKH OTHOCUTEIBHO COOCTBEHHOM OCH X—X (PHCYHOK 4; U1 cedeHui TumoB 1 u 3);

lg, lsy — MOMEHT WHEpUMH CeYeHHs OJHOM W3 IUIAHOK, PACIOJIOKEHHBIX B IUIOCKOCTAX, HEPIEHAUKYISPHBIX OCSIM
COOTBETCTBEHHO 1—1 1 2—2 (a7 cedeHus THma 2).

IIpumedanre — K Tuimy 1 0THOCST Takke ce€UeHHs, Y KOTOPBIX BMECTO HIBEJUICPOB MPHMEHEHBI IBYTaBPhI, TPyOUaThIe H JPYTHE
npodwy a1t OHON MM 00eHX BETBEH; NPH 3TOM OCH Y—Y M 1—1 JOJDKHBI IPOXOAUTE Yepe3 IEHTPHI TSHKECTH COOTBETCTBEHHO
CEYeHVsI B IIeJIOM H OTAEIBHOW BETBH, a 3HAUCHHS N U Ay; B hopmyite (12) onkHbI 00€CTIeYnTh HanOOJIbIIee 3HAUCHHE Agf.
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Pucynok 4 — CKBO3HOU CTEpIKEHb C IUNIAHKAMH

8.2.4 B CKBO3HBIX CTEPXKHSX C pPEUIETKAaMH MOMHMO pacyeTa Ha yCTOWYMBOCTH CTEP)KHS B IIEJTIOM
MPOBEPSIIOT YCTOMYMBOCTh OT/CIBHBIX BETBEH Ha ydacTKax MeXAy y3namu. llpm HeobxommmocTn
YYUTHIBAIOT BIMSTHUE MOMEHTOB B Y3J1aX, HATPUMEDP OT PACLEHTPOBKH 3JIEMEHTOB PELICTKH.

B CKBO3HBIX CTEp)KHSX C pELIETKAMH YCJIOBHAasi THOKOCTh OT/ENBbHBIX BETBEH MEXIy y3JlaMH, Kak

IpaBUIIO, JOJKHA ObITH He Oolee 2,7 U He N0JKHA IIPEBBIILIATh YCIOBHYIO IPUBEIECHHYIO THOKOCT A,

CTEpKHS B I[EJIOM.
Jlonyckaercst npuHUMaTth OoJjiee BHICOKHME 3HAYECHUs YCIOBHOM TMOKOCTH BeTBeH, HO He Oolee 4,1,
NIPY YCJIOBUH, YTO PACUeT TAKHX CTEPIKHEH BBITIOJIIHEH cOrylacHO TpeboBaHusiM 8.2.5.
8.2.5 Pacuer CKBO3HBIX CTEp)KHEH C pelIeTKaMHy MU ydeTe yKa3aHHBIX B 8.2.2—8.2.4 nomymieHui
BBITIOHAIOT 110 hopmyiiam (7) u (8) ¢ 3ameHoli B HUX 3HaueHus Ry Ha Ryg = @1 Ry.

ITpu 3TOM KOI(PQUIMEHT YCTOMYMBOCTU (1 IJIsi OTAENBHOW BeTBU mpu A, < 2,7 NPUHUMAIOT
paBubIM 1,0, a ipu 4, > 3,2 onpezenstor no dpopmynam (7) u (8) npu pacueroit aiune legs = 0,7 I, (roe
l, — nnuHa BeTBH; Ha prcyHKe 3, a auuHa BeTBH 2 |p).

B untepBane ycnoBHbIX rubkocrei 2,7 < A, < 3,2 g ¢ JOIycKaeTcs JIUHEHHAs UHTEPIIOIILUS

mexay 1,0 u 3HadeHueM ¢ npu Zb =3,2.

8.2.6 Pacuer cocTaBHBIX 3JIEMEHTOB U3 YrOJKOB, IIBEJUICPOB U JP., COCAMHEHHBIX BIUIOTHYIO HIIH
yepe3 MPOKIAIKH, BBHINONHAIOT KaK CIUIONIHOCTEHYAThIX IIPH YCIOBHM, YTO YYAacTKH MEXIY
COCIMHSIONMMHU CBapHBIMH IIBAMU WJIM LIEHTPaMH KpalHUX OOJITOB HE MPEBBINIAIOT IS CHKATHIX
anementoB 40i u anst pactsHythix 80i. 37ech pamnyc WHEPUHH CEYCHHs | Yrojka WITH IIBeJuiepa
MPUHUMAIOT AJIS1 TABPOBBIX WJIM JBYTaBPOBBIX CEUEHHH OTHOCUTEIBHO OCH, MapajlIeIbHOMN MIOCKOCTH



pacIooKeHUs MPOKIIAJ0K, a JJI1 KPECTOBBIX CEUEHUI — MUHHUMAJIbHBIN.

IIpu s3TOM B mpenenax [UIMHBL CKAaTOrO 3JEMEHTa IPEAyCMaTpUBAalOT HE MEHEE [IBYyX
MPOMEKYTOYHBIX CBSI3eH (IIPOKIIAIOK).

8.2.7 Pacyer cOoeIMHHUTENBHBIX IIAHOK M 3JEMEHTOB PEIIETOK CHXKATBIX CTEPXKHEW CKBO3HOTO
CEYCHUS BBITIOIHSIOT HA YCIIOBHYIO NOMIEpeUHYI0 CHTy Qfic, IPUHUMAEMYIO TOCTOSTHHOM IO BCEH JUTHHE
CTEepIKHA U ONpPEACIIeMYI0 IO (opMyIIe

Qfic=7,15-10°(2330-E/R) N/ o, (18)
rae N — mpoonbpHOe yCHITHE B COCTAaBHOM CTEPIKHE;
¢ — K0d(pOUIMEHT YCTOMYMBOCTH IIPH IEHTPAIGHOM CXXaTHUH, IPHHUMAaeMBI IIpH pacueTe

CKBO3HOTO CTEpKHS B INTOCKOCTH TTAHOK HJIA PELICTOK.

Y cnoBHyO nonepedHyto ¢ty Qe IPUHAMAIOT:

IPY HAINYUH TOJNBKO COCAMHUTENBHBIX IUIAHOK (PEIEeTOK) — paclpelesieHHOW MOPOBHY MEXIY
IUIAaHKaMH (pemeTKaMu), JISKAIMMH B IUIOCKOCTSX, NEPICHIUKYIISPHBIX OCH, OTHOCUTEIBEHO KOTOPOH
MPOU3BOAUTCS MTPOBEPKA YCTONUMBOCTH;

NPU HaJIWYWU CIUIOIIHOTO JIMCTa M COENWHUTENBHBIX IUIAHOK (PEIIeTOK) — pachpeaeeHHOM
IMMOPOBHY MEKAY JIUCTOM U INTAaHKaMH (peI_HeTKaMI/I), JICKAIMMU B IIJIOCKOCTAX, MapalJICIbHBIX JIUCTY,

IPU pacyeTe PaBHOCTOPOHHUX TPEXIPAHHBIX CKBO3HBIX cTepxHeil — paBHoi 0,8 Qg i Kaxaoit
CHCTEMbI COSIMHUTENBHBIX TUIAHOK (PELIETOK), PACTIONIOKEHHON B OJJHOW TPaHU.

8.2.8 Pacuer coeJMHUTENbHBIX IIAHOK M UX MPUKPEIUICHHH (PUCYHOK 4) BBIMOJHSAIOT KaK pacyer
9JIEMEHTOB 0e3pacKOCHBIX (hepM Ha COBMECTHOE JeiicTBre cuilbl Fg, cpes3pIBaroleil IIIaHKy, 1 MOMEHTA
Ms, M3rubaronIero MiaHKy B € INIOCKOCTH, 3HAYSHHUS KOTOPBIX ONPENEIISIOT MO (hopMyJIaMm:

Fe=Qsly/Db; (19
Ms=Qsly/ 2, (20)
rae Qs — yCloBHas MmorepeyHasi Cuia, IPUXOoIsAIIascs Ha INTaHKy OXHOM IpaHH.

8.2.9 Pacuer >71eMEHTOB COCIMHUTENBHBIX PELIETOK COCTABHBIX CTEPXKHEH BBINMOIHAIOT KaK pacuer
AJIEMEHTOB PEIIETOK IIOCKMX (epM; ISl PElIETOK M0 PUCYHKY 3 YCHJIME B PacKoce ONPENENsioT Mo
hopmyie

Ng=a, Qsd/b, (21)
rae o — K03 UIHEeHT, IPUHAMAaeMbIi paBHBIM: | I pemIeTKy 1Mo PUCYHKY 3, a, 6 u 0,5 — mo
PHUCYHKY 3, 6;

Qs — ycloBHas NonepeyHasi CHiia, MPUXO/ASIIAsACs Ha OJTHY INIOCKOCTh PEIICTKH.

Ilpu pacyeTe packOCOB KPECTOBOW pEIICTKH C pPAacmopkaMiu (PUCYHOK 3, &) YYHUTHIBAIOT
JonoJHUTENbHOE yeuine Nyg, BO3HHUKAOIIEe B KAKIOM packoce OT 00KaTusl BETBEH U OIpeesieMoe
1o opmyie

Nad = 0Ol Nb Ad / Ab- (22)
rae a, =dl/ (2b3 +d3) — KOA(UIIEHT, BRUUCIAEMBIH 110 pasmepam b, lp, d, yka3aHHEIM Ha

pHUCYyHKe 3;

Np — ycunue B 0JTHOIT BETBH CTEPIKHS;

Ayg, Ay — TIIOIIAAb CEYEHUS] COOTBETCTBEHHO PACKOCa M BETBH.

8.2.10 Pacuer crepxHEW, TpeAHA3HAYCHHBIX JJI YMCHBIICHHUS PACUYCTHOH JITUHBI CHKATBIX
9JIEMEHTOB, BBHINOJHIIOT Ha YCHIIME, PaBHOE YCJIOBHOH ITONEPEYHON CHiIE€ B OCHOBHOM C)KaTOM
3JeMeHTe, orpeesieMoit o ¢popmyne (18).

Pacuer pacmopok, mpeaHa3HAYeHHBIX IJII YMEHBIICHNS PAacdeTHOHM JJIMHBI KOJIOHH B TUIOCKOCTH,
MEPIICHANKYISIPHON IIOCKOCTH TOIMEPEYHBIX paM, NpPH HAJMYUH HArpy30K OT MOCTOBBIX FUTH
MOJIBECHBIX KPAHOB BBIMOJIHAIOT Ha YCIOBHYIO HOIEPEYHYIO CHILY, onpenenseMyro mo ¢gopmye (17),
r€e 3HaA4YCHUC N MMPUHUMACTCA pPaBHBIM CYyMME NPOAOJIBHBIX CHUJI B JIBYX KOJIOHHaX, COCIUHCHHBIX
pacrnopkoi.

8.3 TPOBEPKA YCTOMYMBOCTH CTEHOK ¥ MTOSICHBIX JIUCTOB NEHTPAJILHO-
CXKATBIX 2JIEMEHTOB CIIVIOIIHOI'O CEYHEHUA

8.3.1 Ilpu mpoBepke YCTOHYMBOCTH CTEHOK B Ka4yeCTBE PACUETHOH BBICOTHI M mpuHHMaIOT
(pucyHoxk 5):

MOJTHYIO BEICOTY CTCHKH — B CBAapHBIX JJIEMEHTAX;

paccTosHHe MeXIy OJMKaiIIMMH K OCH DIIEMEHTa KpasMH IMOSCHBIX YTOJKOB — B JJIEMEHTaX C
(l)pI/IKHHOHHBIMI/I TIOSICHBIMH COCAUHCHUSMU,

paccTosiHie MeX/y HayajJaMi BHYTPEHHHX 3aKPYTJICHHH — B MPOKATHBIX MPOQUIISLX;

paccTosiHue MEX/y KpasMH BBIKPYKEK — B THYTBIX TPO(UIISX.



Pucynox 5 — PacueTHble pa3Mepbl CTEHOK, CBECOB IOJIOK, MOSICHBIX JIUCTOB B IPOKATHBIX,
COCTaBHBIX U THYTBIX MPOQHIIIX

8.3.2 YCTOIYHMBOCTD CTEHOK LIGHTPAIBHO-CHKATBIX JIEMEHTOB CIUIOLIHOIO CEYCHHUs, KaK IIPaBUIIO,
CUMTAIOT OOECIEUCHHOIl, eclM YCIOBHAs T'MOKOCTb CTEHKH A, :(hef /tw),fRy/ E He npesbimaer

3HAQUEHWH NpeAeNbHONH YCIOBHOM TuOKocTH A, , OmpeaenseMblx 1o QopmyiaaM TaOmumsl 8 u

uw 2
MPUHUMAEMBIX He 00JIee 3HAYCHUI, YKA3aHHBIX B IIPABOM YaCTH HEPABEHCTB.

8.3.3 CTeHKM HEeHTpaTbHO-CXKATHIX 3JIEMEHTOB CIDIONIHOTO CEYCHHUs (KOJOHH, CTOEK, OIOp U T.II.)
npu A, > 2,3, KaK IpaBUiIo, YKPEIUBIIOT IIONEPEUHBIME PeOpaMu )KECTKOCTH C IaroM oT 2,5Ne 10 3hey;

Ha Ka)kKI0M OTIIPaBOYHOM 3JIEMEHTE HOJDKHO OBITH HE MEHee ABYX pedep.

B cmomHOCTeHYATHIX BETBSX KOJIOHH CKBO3HOTO CeYeHHsi pedpa IKEeCTKOCTH JIOIYyCKaeTcs
yCTaHABJIMBATh TOJBKO B y3JlaX KPEIUICHNS! COEJMHUTEIBHBIX PELIETOK (TIIIaHOK).

B cTeHKe, yKpeIUIeHHO# TOJBKO MOMEPeYHbIMH pebpaMu, MIMPUHA HUX BBICTyMaromied dactu by
JOJDKHA OBITH [UIS TAPHOTO CHMMETpHYHOTO pedpa He MeHee (Ner / 30 + 40) MM, I OJTHOCTOPOHHETO

pebpa — He menee (het / 20 + 50) mM; TonmmmHa pebpa tr nomkHa ObITh He MeHee 2D, /Ry /E.

Tabimma 8
VcnoBuas ~
Ceuenue FI/I6KOCTB_ IIpenenbHast ycioBHas THOKOCTb CTEHKU A,
JjeMenTa A
——— - ""I f* <2 1,30 + 0,15 1* (23)
>2 1,20+0,351 <2,3 (24)
I SN A 1
. r p— <1 1,2 (25)
>1 1,0+021 <1,6 (26)
- L ]
J— —_— <0,8 1,0 (27)




>0,8 0,85+0,191 <1,6 (28)

T 08< 1 <4 (o,4o+o,o7Z)(1+o,25 [2—b, /hef) (29)

Obo3Hauenus, npunsmole 8 mabauye 8:

A — ycioBHas THOKOCTh 3JIEMEHTA, IIPUHUMAEMAsi B PACYETE HA YCTOWYMBOCTH IIPH LIEHTPAILHOM CHKATHH;
bf — mmpuHa mosnku TaBpa.
[Ipumeuanus

1 B xopoGdYaToM CCYCHHH 3HA4YeHHE A, ONpenensercs NI IUIACTHHOK, PACIONOXKCHHBIX [apajuICIbHO
IUIOCKOCTH, B KOTOPOH MPOBEPSIETCS YCTOHNUMBOCTD 3IEMEHTA B LIEIOM.

2 B TaBpoBOM CEYEHUH IOKHO coOmomarhes yenosue 1 <bf/ hg <2;mpu A < 0,8 mwmm A > 4 B hopmye
(29) npuanMarot cootBerctBeHHo A = 0,8 wm A = 4.

3 3Hak «<» B (opMylIax O3HAYACT, YTO 3HAYCHHE /A, CICLyeT HPHHHMATh PaBHBIM YKA3aHHOMY B IpPaBoil

YaCTH B CIIy4ae ero MpeBbIICHHUs IPU pacyere 1o GopmyJie.

CTeHKH JIONyCKaeTcsi YKPEIUISITh OJHOCTOPOHHHMH HOIEpPEYHBIMH pedpaMH >KeCTKOCTH U3
OJTMHOYHBIX YTOJKOB, IPUBAPEHHBIX K CTEHKE ITepoM. MOMEHT MHEPLIUH TaKoro pedpa, BHIYHCIIIEMbIH
OTHOCHTENBEHO OCH, COBIAJafoniel ¢ Oirkaiinel K peOpy rpaHblo CTEHKH, TOJDKEH OBITh HE MEHEEe 4YeM
JUTSL TIAPHOTO CHMMETPHUYHOTO pedpa.

8.3.4 B eHTpaJTbHO-CKATHIX DJIEMEHTAX JIBYTABPOBOTO CEUCHUS C PaCYETHOW BBICOTOW CTEHKH Nt B
Cilyyae €€ yKpEIJICHUs IPOJOIbHBIM PEOPOM JKECTKOCTH, PACIIONIOKEHHBIM MTOCEPEANHE U UMEIOIIIM

| —
MOMEHT HHEpUUH cedyeHus |y, npu H 13 <6 crnemyer 3HaueHue A, , ycTaHOBIeHHOe B 8.3.2,

ef "w

YMHOXXHTB Ha KO3QPHUIHEHT

hl rl =~ | (30)
ef tw

IMpu pacmnonoxeHun pedpa ¢ ONHOH CTOPOHBI CTEHKH €ro MOMEHT WHEPLIUH BBIYUCISIOT
OTHOCHTENBFHO OCH, COBIAJIaloNIeH ¢ OJrKaliieil rpaHblo CTEHKH.

B ciyvae BBIMTONHEHUSI TPOJOIFHOTO pedpa B BHE Todpa CTEHKU TP BBIYUCICHUH Nef YIUTHIBAIOT
pa3BepHYTYIO IIHHY rodpa.

[TpononbHbIE peOpa )KECTKOCTH BKIIIOYAIOT B PACUETHBIE CEYEHUSI DIIEMEHTOB.

MuHUMaNbHBIE pa3Mephl BBICTYIAIOMIEH YacTH MPOAOJIBHBIX pedep KECTKOCTH MPUHUMAIOT Kak
JUTS TIOTIEPEYHBIX pedep cormacHo Tpeboanmsam 8.3.3.

8.3.5 B cmyuasx korma ¢axTHYecKoe 3HAUCHHE YCIOBHON THOKOCTH CTEHKH A, IIPEeBBIIIAcT

I
pf=1+0,4—"-11-0,1

3
ef “w

MpeeNIbHOEe 3HAUYEeHUE ﬁ_,uw, BbIUKciIeHHoe 1o ¢dopmynam (23)—(28) Tabmuubl 8, TpPOBEPKY

ycrodynBocTH dneMeHTa 1o (opmyne (7) AOMycKaeTcss BBINOJNHATH C YY4€TOM pacyeTHOM
YMEHBILICHHOM TIJIOMIaAN cedeHust Ay COTIaCHO MpHIIoKeH o T.

8.3.6 Ilpu mpoBepke yCTOWYMBOCTH MOSICHBIX JIHCTOB B KaueCTBE PACUCTHOW IIMPUHBI CBeca De
NPUHUMAIOT PACCTOSIHUE:

OT TPaHU CTCHKH JI0 Kpasi TOSICHOTO JIUCTA (TI0JIKA) — B CBAapHBIX 3JIEMEHTaX;

OT ocu KpaiiHero 0onTa B IOsCE 10 Kpas IOSCHOTO JIUCTa — B JJIEMEHTaX C (PUKIHOHHBIMU
HOSICHBIMH COCINHEHHSMH;

OT HayaJjla BHYTPEHHETO 3aKPYTJICHHS 10 Kpasi MOJIKH — B IPOKATHBIX MPOQUIIAX;

OT Kpast BRIKPY)KKH JI0 Kpast MOJIKA — B THYTHIX MPOQIIAX (PUCYHOK 5).

8.3.7 YCTOWYMBOCTh MOSICHBIX JIMCTOB M TOJIOK IEHTPAIBHO-CKATBHIX DJIEMEHTOB CIUIOLIHOTO
CeYCHMS  CUMTAOT  OOECIIEYeHHOH, eclIu  ycloBHas THOKOCTH  cBeca  Iosica  (IIOJIKH)
A= ( b, /t, ).fRy / E He npeBbIaeT 3HAYCHUI TIPEETIBHON yCIOBHON r’HOKOCTH cBeca mosca (II0JIKH)
A,

+ OIpelensaeMblx o dopMmynaM Tabnuupbl 9, B KOTOpbIX mpu 3HadeHuax A < 0,8 wm 4> 4

MIPUHUMAIOT COOTBeTCTBeHHO A = 0,8 mmm 4 = 4.




Tabmuma 9

[IpenenbHas yciioBHas THOKOCTh
Ceuenue cBeca nosca (oJIKU) A, IpH

ruokocty snementa 0,8 < 4 <4

- 0,36 +0,10 2 (31)

T

= 0,43+0,082 (32)

L

I'— — 0,40 + 0,07 2 (33)

,_J= 0.85+0,19 1 (34)
l :n
| I
! I
—\

Obosnauenue, npunamoe 6 mabauye 9:

A — ycioBHas THOKOCTh 3JIEMEHTA, IIPUHUMAEMAs B PACUETE HA YCTONYUBOCTD TIPH LEHTPAILHOM COKATHH.
[Mpumeuanne — [l cBecoB mosca (MOJOK), OKaMIIEHHBIX pebpamu (PHCYHOK 5), mpeleibHble 3HAUCHHS

yCIOBHOM THOKOCTH A , BhIUMCIeHHBbIE 1O (opmymam (31) u (32), ymHOXKaOT Ha KoddduuueHt 1,5, a mo

¢dopmyie (33) — na 1,6.

8.3.8 B meHTpanbHO-CKATHIX JIEMEHTax KOpoOUYaToro CedeHus MpeaesbHyI0 YCIOBHYIO THOKOCTD
NOSCHOIO JIMCTa Ay, TIPHHAMAIOT T0 Tabnuue 8 Kak Ul CTEHOK KOpOOYaTOro CeyueHHs:

Zys=(bas /)R TE .

8.3.9 BricoTa oxaimMIsromiero pedpa cBeca mosca (TOJKH) aef (PUCYHOK 5), H3MepsieMast OT €ro OCH,
nomkHa ObITh He MeHee 0,3 De B dJIeMeHTaxX, He YCHJICHHBIX IUiaHkamu, u 0,2 De — B amemenrax,

YCHJICHHBIX TIaHKaMH (Tabauia 9); Ipu 3TOM TOJIIMHA pedpa J0IKHA OBITh HE MEeHee 28 , fRy /E .

8.3.10 IIpu Ha3HAUCHWH CEUYCHHU IICHTPAIHHO-CXKATBHIX DJIEMEHTOB IO MPENeIbHOW THOKOCTH
3Ha4YEHMs MPENENBHBIX YCIOBHBIX THOKOCTeH cTeHKH u mosicoB A, (A,,), ompenenseMbx

COOTBETCTBEHHO TO Tabmmmam 8 u 9, momyckaeTcs YBEIMYMBATH YMHOXKEHHEM Ha K03 HUIMEeHT

‘f(pARy / N, HO He Gonee yeM B 1,25 pa3sa.

9 PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUI ITPA U3T'UBE
9.1 OB E MOJIOXKEHUA PACUETA

B 3aBucuMoOcCTH OT Ha3HaueHHUs, YCIOBHUH JKCIUTyaTallMd pacyeT M3rHOaeMbIX AJIEMEHTOB (0asiok)
BBITIOJHAIOT 0€3 y4eTa MM C Y4eTOM IUIACTHYECKHUX Je(opMaluii B COOTBETCTBHHU C MOpa3AeIeHUEM
3JIEMEHTOB Ha TPHU Kjlacca coriaacHo 5.2.6.

Banku 1-ro kimacca MpUMEHSIOT JUIs BCEX BHIOB HAarpy30K M PAacCUHMTHIBAIOT B MpeEAENax yNpyrux
nedopmanuii; 6anku 2-To ¥ 3-TO KIIACCOB MPUMEHSIOT JJISl CTATHYECKUX HAarpy30K M PacCUHUTHIBAIOT C
YUETOM Pa3BUTHS IUIACTHYECKUX JieopManuii.

banku KpaHOBBIX TyTeil (M3 OJHOPOAHOH CTalmd W OHCTaJbHBIE) O] KPaHBI TPYII PEKUMOB
pabotsr 1K — 5K mo T'OCT 25546 npu pacdeTe Ha MPOYHOCTH JOITyCKAETCSl OTHOCUTH KO 2-My KJaccy,
NP OCTAIBHBIX pacdyeTax — CIeIyeT OTHOCHTH K 1-My Kiaccy.

Jpyrue OGucranbHble OaKM OTHOCST KO 2-MY KJIacCy M PacCUMTHIBAIOT C YYETOM OTrPaHUYEHHBIX
IJIaCTHYCCKUX lle(bOpMaLU/Iﬁ B CTCHKE, 3HAUYCHHA KOTOPBIX IOJDKHBI OHNPEACTATHCA ONOCTHKCHUCM
Pacy€THOTO CONIPOTUBJIICHUA Ryf B IMOACAX, BBIITIOJIHCHHBIX U3 6onee l'[pO‘-IHOﬁ CTaJIn.



9.2 PACUHET HA TIPOYHOCTH N3I'HBAEMBIX DJIEMEHTOB CIVIOIIHOI'O
CEYEHUA

9.2.1 Pacyer Ha MPOYHOCTH 0AJOK 1-r0O Ki1acca BBRIIOIHSIOT O (hOPMYyIaM:
IpH JCWCTBUM MOMEHTA B OJTHOM U3 TJIABHBIX TUIOCKOCTEH

M
T <1 (35)
Wn ,min Ry}/ c
npu JIEHCTBUH B CEUCHUU HOHepe‘IHOﬁ CHJIBI
_QS <1; (36)
ItW R570
npu JIeiiCTBUU MOMEHTOB B JBYX TJIAaBHBIX IJIOCKOCTAX
M M
X _y+—¥ x<1, 37

Ianyyc IynRyyc
rge X u y — PacCTOAHUS OT I'NTaBHBIX oceit a0 paCCManPIBaeMOﬁ TOYKH CCUCHUAA;
npu OAHOBPEMCHHOM HCﬁCTBHI/I B CTE€HKE 0aJKy MOMEHTa U HOHCpe‘IHOﬁ CHJIBI

E\/af -o,0,+0, +3r;, <1, (38)
Ry

rae oy = My ¥ / |y, — HOpMasbHOe HampshKEeHHEe B CPEMMHHOM MIOCKOCTH CTEHKH, MapajielbHOe
NPOJIOIBHON OCH OaKH;

Gy — TO XKe, MEePHeHUKYISIPHOE TPOJOJILHON ocu Oallku, B TOM YHCIE Gjoc, ONMPEACIIEMOE IO
tdopmyie (41);

Ty = Q S/ (I t,) — KacatenbHOE HAMPSDKEHHE B CTEHKE.

Hanpspxenns oy U 6y, mpuHIMaeMble B popmyie (38) co cBOMMU 3HaKaMH, a TAKXKe Tyy OIPENEIISIOT
B OJIHOM Y TOM K€ TOUKE CTEHKH OaJIKU.

I[Tpu ocmabiIeHHN CTESHKH OTBEPCTUSAMHE ISl OOJITOB JIEBYO 4acTh Gopmylisl (36), a Takke 3HAUCHUE
Tyy B hopmyie (38) ymMHOXKAIOT HA KOAPPUITHEHT

a=s/(s-d), (39)

rJie S — IIar OTBEPCTHiA;

d — auameTp OTBEpCTHSL.

B 0ankax, paccunteiBaeMbIX TI0 Gopmyie (37), 3HaAYCHHUS HANPSHKCHUN B CTEHKE OAllKW TOJDKHBI
OBITH IpOBEpeHE 110 hopmyIie (38) B ABYX INIaBHBIX IIOCKOCTAX H3THOA.

9.2.2 Pacuer Ha MPOYHOCTh CTEHKH OAJKH, HE YKPEIUICHHOW peOpamu MKECTKOCTH, MPH IeHCTBUA
MECTHOTO HANPSKEHHS Ojoc B MECTAX MPHIJIOKEHUS HArpy3KH K MOSCY, a TAKXKE B OIMOPHBIX CEYCHHSIX
0asKy BBITOTHSIOT 10 (hopMyiie

e 1, (40)
R,7.
rae
Groc = F / (I t)- (41)
a I 8

/ |
| |
—
[—— N £ |
ooy, L
J |
{1 !'." i\ (
| * — ) l .
\ / w \
‘|] ’v' — \
J \ f
]

a — CBapHO; 6 — TPOKATHOI; 6 — CBapHOW WM TIPOKATHOM MpH HArpy3Ke OT KoJieca KpaHa
Pucynok 6 — CxeMBblI pacIipeiefieHIsI COCPEIOTOUEHHON Harpy3KH Ha CTCHY OalIKh

3neck F — pacdernas Harpy3ka (cuia), mpuaumaemas cornacio CHull 2.01.07;



lef — ycioBHas UTHHA pacHpeAesieH s Harpy3KH, onpeesseMast o GopMyIam:
IS CITydaeB Mo pUCyHKaMm 6, a u 6, 6
ls=b + 2h; (42)
JUISL CITydasi TI0 PUCYHKY 6, 8
le =w 3l /L, (43)
rae h — pa3smep, paBHBIA cyMMe TOJIIMHBI BEPXHETO MOsica OATKH U KATeTa MOSCHOrO IIBa, €CIIH
HIDKHSI Oajika cBapHast (PUCYHOK 6, a), 1MOO pacCTOSHHUIO OT HAPY)KHOW TpaHH IOJKH O Hayaja
BHYTPEHHET0 3aKPYTJICHHUS CTEHKH, €CIIH HIKHsIS Oalka mpokaTHast (PHCYHOK 0, 6);

Y — KO3 PUIIMEHT, IPUHUMAEMBIH paBHBIM: 3,25 — JUIs CBapHBIX M NPOKATHBIX 0aloK; 4,5 — mi1s
6a110K ¢ (YPUKIIMOHHBIMH MTOSICHBIMH COEANHEHUSMU;

lif — cymMMa cOOCTBEHHBIX MOMEHTOB HMHEpIMH Tosica Oajki W KPaHOBOTO pelbca MM MOMEHT
WHEPIUU CEYEHHUs, COCTOAIIET0 W3 Iosca M pesibca B Cllydae IPHBAapKH pelbca IIBAMH,
00eCcTIeYnBarOIINMI COBMECTHYIO Pa0bOTy Tosca M pebcea.

9.2.3 Pacuer Ha MPOYHOCTH pa3pe3HbIX 0AJOK 2-TO U 3-TO KJIACCOB JBYTaBPOBOTO M KOPOOYATOTO
cedeHnit (PUCYHOK 7) M3 CTAll ¢ HOPMATHBHBIM CONMPOTHBIeHHEM R, < 440 H/MM? Tipi co6IIOIeHIH
TpeboBanuit 9.4.6, 9.5.8, 9.5.9 n 9.5.14 u npu kacaTenbHBIX HaNpsDKeHUAX Tx = Qx / Ay £ 0,9 Rs (kpome
OTIOPHBIX CEYECHHU) BBITIONHAIOT IO (hOPMYyIIaM:

TP U3THbE B IIOCKOCTH Hanbobirei xectkocta (Iy > 1)

M
— X <1; (44)
Cxﬂvvxn,min Ryyc

TpH U3ru0e B IBYX TJIaBHBIX IUIOCKOCTSX W HanmpspkeHusx T, = Q, / (2A1) £ 0,5 R

M, + M, <1; (45)
cxﬂ\an,min Ryyc Cyﬂ\Nyn,min Ry}/c
3necs My, M, — abcomroTHEIC 3HaYCHUS N3THOAOIINX MOMEHTOB;
Cy, C, — K03 (urmenTrl, npuHIMaeMble cornacHo Tadmure K.1 npunoxenns K;
B — KO3 punHIEHT, IPUHUMAEMBIH PABHBIM:
mput<05RspB =1;
mpu 0,5 Ry < 1, < 0,9R,

0,20 T
p=1-——| 2|, (46)
a, +0,25( R,
rae of = A¢ / Ay, — OTHOIIIEHHE TUIONIAIeH Mosica U CTEHKU (151 HECUMMETPUYHOTO CeueHust A; —
TUTOIAh MEHBIIIETO TMOsICa; U1 KopoOdaToro ceueHus A, — CyMMapHas IDIOMIalb IBYX CTEHOK).

a 7]
' v A/
s
|
M ¢
1/ X
e
X | 0”—/ X
\__'_./&I" i
<Ep5 !
J -
~
y A

Pucynox 7 — Cxembl 1ByTaBpoBoro () ¥ Kopo6uaToro (6) ceueHuil 1 AeHCTBYONIME YCUIHS

IIpu pacueTe ceueHus B 30HE YUCTOTO M3ruda B popmyax (44) u (45) npunumaiot 3 = 1 u BMecTo
K03(h(pUIMEHTOB Cy M Cy COOTBETCTBEHHO

Cm =05 (1 +¢y); cym=0,5 (I +c). 47)
Pacuer Ha mpodHOCTh B OnopHOM cedeHuu 0anok (mpu My = 0 u M, = 0) BEIIONHSAIOT 10 opMyIie
% . 1 Q <1. (48)

— <1y ——X<
ANR57 c 2Af Rs}/ c
[pu ocnabiaeHUN CTEHKH OTBEPCTUAMHE JUTsl OOJTOB JICBYIO 4acTh PopMyIibl (48), a TakKe 3HAUCHUS
KacaTeJbHBIX HATPSKCHUHN T YMHOXKAIOT Ha K03 duitueHt o, onpenessiemMsrii mo ¢popmyie (39).



C uenpl0 yCTaHOBJICHHST DPAa3MEPOB MHMHUMAIBHBIX CEYEHHH COCTaBHBIX OaJOK 3HAueHHMs
KO3 (PHUIUEHTOB Cy U C, IOMYyCKACTCS IPUHUMATh MEHBIIIC 3HAYCHUH, IPUBEIACHHBIX B MpuioxeHuu K.
Meronuka noadopa MUHUMAaJIbHBIX CEUE€HUH M3rH0aeMBbIX JIEMEHTOB IPHUBEAEHA B IpHiIoxeHun JI.

9.2.4 Tlpu pacyere Ha MPOYHOCTH Pa3pe3HBIX OAJIOK MEPEMEHHOro cedeHHs coriacHo 9.2.3 ydyer
TUIACTUYECKUX JedopMannii JOMyCKaeTcsl TONBKO B OJAHOM CEUEHUM; B OCTAJIbHBIX CEUECHHAX OaKH
pacdeT BBINOIHSIOT NPH 3HAYEHUSIX KO3(D(UINEHTOB Cy U Cy, MCHBIINX, YEM IPUBEICHHbBIE B TaOIHIIE
K.1 ob6s3arensrOTO iprmoxkerus K, wmu cormacuo 9.2.1.

9.2.5 Pacder Ha MPOYHOCTH HEpPa3pE3HBIX M 3AIMIEMJICHHBIX OAJIOK MMOCTOSHHOTO JBYTaBPOBOTO H
KOpOOYaToOro CEYeHHH C MABYMsS OCSIMH CHMMETPUH, H3THOaeMBIX B IIJIOCKOCTH HAMOOIbIIEH
JKECTKOCTH, CO CMEKHBIMH IPOJIETAMH, OTIMYAIOMMMuUcS He Oonee dem Ha 20 %, mpu coOmoaeHnN
TpeboBanuit 9.4.6, 9.5.8, 9.5.9 u 9.5.14 Bemonaa0T IO dopmyne (44) kak cedeHHWd 2-TO Kiacca ¢
YUYE€TOM YaCTUYHOI'O MEPEPACIIPECACIICHNA OITIOPHBIX W MMPOJICTHBIX MOMCHTOB.

PacueTHoe 3HaYeHNE MOMEHTA OTIPEEISIOT IO PopMyJIe

M = 0,5 (Mpax + M), (49)
rne Mpax — HamOoNbImIMi M3rHOaroIMii MOMEHT B IIPOJIETE WIJIM Ha OIOpE, ONpeNeNseMbIi M3
pacdera Hepa3pe3HOl OaJlku B PEATIONI0KEHHN YIPYToil paboTHI cTasy;

Mgt — yCIIOBHBIH W3rHOAIOMINN MOMEHT, PaBHBIM:

a) B Hepa3pe3HbIX Oaikax co cBOOOJHO OMEPTHIMU KOHIIAMH OOJIBIIEMY U3 3HAUCHHH:

M
M, =maxq—=—1; (50)
l+al/l
Mes = 0,5 My, (51)
T€ CUMBOJI Max 03Ha4vacT, YTo CJICAYCT HanTH MakKCHUMYM BCCTO CIICAYIOIIECTO 34 HUM BBIPAKCHUS
M; — wusrmbarommii MOMEHT B KpailHEM MpojeTe, BBEIYHCICHHBIH KaK B CBOOOJHO OMEpTOH

OJTHOTIPOJIETHOU Oajke;

a — PacCTOsSHUE OT CEYEHUs, B KOTOPOM JeicTByeT MOMeHT M;, 1o KpaiiHeil onopsr;

| — nnuHa KpaitHero mposeTa;

M, — MaxcuManbHBIM H3rHOAOMKUN MOMEHT B IPOMEXYTOYHOM IMpOJIeTe, BBIYMCICHHBIH Kak B
CBOOO/IHO OTIEPTOM OHOIPOJIETHOM Oalike;

0) B OJHOMPOJICTHBIX U HEPA3PE3HBIX Oakax ¢ 3ameMiIeHHbIMA KoHIaMu Mg = 0,5 M3, tie Mz —
HanOONBIINI U3 MOMEHTOB, BEIYMCIICHHBIX KaK B Oajikax ¢ IIapHHpaMu Ha OIopax;

B) B Oalike ¢ OJJHUM 3alleMJIEHHBIM U JIPyTUM CBOOOIHO ONEPTHIM KOHIIOM 3HaueHue M, cienyer
onpeneisth no gpopmyse (50).

3HaueHue T B hopmyie (46) BBIYHUCISIOT B CEYEHUH, I'ie AEHCTBYET Mpyay; €ciii Mya — MOMEHT B
IpoJIeTe, TO IPOBEPSIOT OMOPHOE CEUCHUE OAITKH.

9.2.6 Pacuer Ha NPOYHOCTh HEPa3pPe3HBIX M 3alIEMJICHHBIX O0alioK, YIOBJIETBOPSIOLINX
TpeboBanmsaM 9.2.5, B ciiydae M3ruba B IBYX TJIABHBIX IUIOCKOCTSAX BBINOJHAIOT 1Mo (opmyie (45) ¢
Y4ETOM YaCTHYHOTO IIepepaclpeieNieHus] ONOPHBIX M IPOJETHBIX MOMEHTOB B [IBYX IJIaBHBIX
TUTOCKOCTSIX COTJIACHO TpeboBaHmsM 9.2.5.

9.2.7 Pacuer Ha NPOYHOCTh HEPa3Pe3HBIX M 3alIEMJICHHBIX O0alloK, YIOBJIETBOPSIOLINX
TpeboBanusm 9.2.5, 9.4.6, 9.5.8, 9.5.9 u 9.5.14, nomyckaercs BBIIOJNHATH N0 Qopmyse (44) kak
CeueHni 3-To Kiacca ¢ y4eTOM MOJIHOTO Mepepactpe/ielieHUs] U3rnOaoInX MOMEHTOB U 00pa3oBaHUs
TUTACTHYECKUX MIAPHUPOB, a TaK)Ke BIMSHUS KacaTeNbHBIX HANpsDKEHWH Ty (o ¢opmyrne (46)) B
CCUYCHUAX C MAKCUMAJIbHBIM PI3FH68.}OHH/IM MOMECHTOM.

9.2.8 PacueT Ha MPOYHOCTH OUCTANBHBIX pa3pe3HbIX OAJIOK JBYTaBPOBOI'O M KOPOOYATOro CEUEHHH
C JBYMsS OCSMH CHMMETPUHU TpU coOtofieHnu TpeboBauuii 9.4.4, 9.5.9 u 9.5.13 u npu KacaTelbHBIX
HanpspkeHusix Ty < 0,9 R, 1y < 0,5 R (kpome OIOpHBIX cedeHHi) BBIMOJHSIIOT KaK pacueT CeueHui 2-ro
KJ1acca 1o opmyJiam:

1IpY U3rH0e B OJJHOM TTIaBHOM INTIOCKOCTH

M
N < (52)
erﬂern Ryw7c

npu n3rude B JABYX TJIaBHBIX INIOCKOCTAX

M M
X + Y <1, (53)
cxrﬂrwxn Rywyc Ceryn Ryf 7/c
B dopmynax (52) u (53) o6o3Ha4eHO:
Cyr = (asr + 0,25 - 0,0833 /1% / (a5 + 0,167) (54)

(F)IC o = As / Ay, r= Ryf/ va)y
Br — ko3 duiueHT, MPUHUMAEMBIN PABHBIM:
mpu T, < 0,5 R Br = 1;



mpu 0,5 Ry < 1, < 0,9 Ry

g =1-—22 |5 (55)
a,r+0,25( R
Cyr — K03 duitnent, npuHUMaeMbIii paBHbIM 1,15 — i1 nByTaBpoBoro ceuenus u 1,05/r — mus
KOpoOYaToro ceueHus.
Pacuer OucranbHbIX OaNOK MMPU HAIWYKAU 30HBI YHCTOTO M3rMOa M B OIIOPHOM CEUEHHH, a TaKKe C
y4eTOM OCTa0IeHUs] CEUCHHUS BBIITOMHSIOT COTIacHo 9.2.3.

SW

9.3 PACYET HA ITIPOYHOCTH BAJIOK KPAHOBBIX IIYTEM CILIOIIHOI'O
CEYEHUAA

9.3.1 Pacyer Ha MPOYHOCTH OAIOK KPAHOBBIX IyTEH BBIMOJHSIIOT COrjacHo TpeboBanusMm 9.2.1 Ha
JieificTBHEe BEpTHUKAIBHBIX U TOPU3OHTAIBHBIX HATPY30K, onpenenseMbix cornacio CHull 2.01.07.

[Tpu pacuere OalOK KPaHOBBIX MyTEH ABYTaBPOBOT'O CEUSHHUS JJIsl KPAHOB TPYII PEKUMOB pabOThI
1K — 5K nomyckaercst yYUTHIBaTh OrpaHUuYCHHBIC IUIACTHUECKHE JAedOpMali MyTeM YMHOKEHHS
BennauH Wy min 1 Iy B hopmynax (35) u (37) Ha koapuuuent 1,05 npu of < 1 u Benuuussl |y, B
dhopmyne (37) — na 1,15.

9.3.2 Pacuer Ha mNPOYHOCTH CTEHOK OAJOK KpPAaHOBBIX IyTeH (3a MCKIIOUeHHEM OalloK,
paccUnTHIBAEMBIX Ha YCTAIOCTh, U KPAHOB IPYII PeXUMOB paboThl 7K B 1iexax MeTaurypriuyeckux
npousBonacTB U 8K) BemonaAOT 1o Qopmyne (38), B KOTOpPOH TNpH pacdyeTe CEUCHHWH Ha Omopax
Hepaspe3HbIX 0anmok BMecTo ko3 durmenta 0,87 mpurnMaroT kodpurmeHt 0,77.

9.3.3 Pacyer Ha MPOYHOCTH CTEHOK OallOK KPAHOBBIX ITyTEH, PACCUMTHIBAEMbIX HA YCTAIOCTh, JUIS
KpaHOB Tpymi pekuMoB padoTel 7K (B mexax MeTauTypruueckux npousBoacTB) u 8K u3 cramm ¢
TpeenoM Tekydectr He Gomee 440 H/Mm? BBITOTHSIOT IO (OPMyIam:

P00 ) (0 O )Gy 4 +3(5 +T0my ) <L (56)
y

(1 / Rv) (GX + GIoc,><) <l (57)

(I/Ry) (Olocy + on) < 1; (58)

(L/Rs) (Txy + Tioewy + Trwy) < 1, (59)

rae f — koadunuent, npuHUMaeMbIi paBHbIM 0,87 s pacuera pa3pes3Hbix Oanok u 0,77 — mns
pacdera ceueHHi Ha OIopax Hepa3pe3HbIX 0alokK;
Sx = M/ Wyn; Giocx = 0,25 Giocys
Glocy = Y1¥n Fn/ (tler); o = 2Mc t/ Iy, (60)
Ty = Q7 (th); Tiocxy = 0,3 Olocy; Ty = 0,25 oy

B dbopmymax (60) o6o3HadueHO:

M 1 Q — COOTBETCTBEHHO H3rMOAOUIMii MOMEHT M TOIepeyHas CHjla B CEUYEHHH Oankd OT
pacdeTHO# Harpy3kH, onpenensemoit cormacao CHull 2.01.07;

¥s — K03((UIMEHT HaJeKHOCTH 10 Harpy3Ke ISl KPaHOBBIX HAarpy30K, IPHHUMAEMBIH COTJIACHO
CHulI 2.01.07;

Yn — KO3((OUIMEHT YBEIUUCHHS COCPEIOTOYCHHON BEPTHKAIBHOM HAarpy3KH OT OJHOTO Kojeca
KpaHa, npuHIMaeMbiii cormacao CHwull 2.01.07;

Fn — mnomHOEe HOpPMaTHBHOE 3HAYEHHE COCPEIOTOYCHHOW BEPTHUKAIBHOW HArpy3Kd OT OJHOTO
KoJieca KpaHa,

les — ycrmoBHast qyiuHa, onpeensieMas CoriacHo TpeboBanusaM 9.2.2;

M; — MeCTHBIH KpYTSAIIUA MOMEHT, ONIpeessieMbli 1o hopmyie

M =¥ty Fane+ 0,75 Q. hy, (61)

IJie € — YCJIOBHBIN 3KCIEHTPUCHUTET, IPUHUMAEMBIH paBHBIM 15 MM;

Qi — pacueTHas ropu30HTaNbHAas Harpy3Ka, HalpaBJeHHas MONEPeK KPaHOBOTO My TH, BhI3bIBaeMast
MEepeKocCaMH MOCTOBBIX KPAaHOB M HENapajIebHOCTbIO KPAaHOBBIX MyTeil M NMpHUHUMaeMas COIJIacHO
CHuII 2.01.07;

hr — BBICOTa KpaHOBOTO pernbca;

I, =1,+b,t? /3 — cymMMa MOMEHTOB MHEPIMH MPU KPyYeHHH penibca U nosca (bf u t; — mupuna

Y TOJIIITHA BEPXHETO Mosica OaNKwm).

Bce nanpsoxenus B popmynax (56) — (60) mpHHAMAIOT CO 3HAKOM ILTIOCY.

9.3.4 Pacuer Ha NMPOYHOCTH MOJBECHBIX OAlOK KPAaHOBBIX IMyTeil (MOHOPEIHCOB) BBIMOJIHSIIOT C
YU4€TOM MECTHBIX HOPMAaJbHBIX HaHpH)KeHI/Iﬁ OT AaBJICHUA KOJIECAa KpaHa, HaIpPaBJICHHLIX BJ0Jb U
MOTIEPEK OCH OAJIKH.



9.3.5 Pacyer Ha npo4YHOCTH OMCTABHBIX OAJIOK KPaHOBBIX IyTEH JBYTaBPOBOTO CEYECHUS C IBYMs
OCSIMH CHMMETPHH JUTSl KPAHOB Tpymin peskuMoB pabotsr 1K — 5K mpu r = Rys / Ry, < 1,5 momyckaercs
BBITIOJHATS 110 (hopmyiie (53), B KOTOPOH MPUHUMAIOT:

M, — wnzrubaronii MOMEHT B TOPHM30HTAIBFHON IUIOCKOCTH, HOJHOCTBIO HepeNarolIuiicss Ha
BEpXHUII mosic Oasky;

Win = Wypf — MOMEHT CONPOTHBIICHHS CEYEHHSI BEPXHETO M0sICa OTHOCUTENIBHO OCH Y—Y;

C — K03 GUIHEHT, TPUHUMAEMBIH paBHbM 1,15.

Pacyer Ha NpPOYHOCTh CTEHOK OHCTANBHBIX OATOK KPAaHOBBIX IYTEH BBINOJIHIIOT COTJIACHO
TpeboBanmM 9.3.2.

9.4 PACYET HA YCTOMUYNUBOCTbh U3Ir'MBAEMBbIX JIEMEHTOB CILIOIIHOI'O
CEYEHUAA

9.4.1 Pacuer Ha yCTOMYMBOCTh JBYTaBPOBBIX OaloK 1-ro kiacca, a Takke OMCTalbHBIX 0aJoK 2-TO
KJ1acca Py BBITOJHEHUH TpeOoBanuii 9.2.1 1 9.2.8 BHIMOIHAIOT 10 GopMyJiam:
IIpY U3rH0e B TUNIOCKOCTH CTEHKH, COBITA/IAIOIIEH C MIIOCKOCTBIO CHMMETPHUH CEYEHHS

M g, (62)
(pbwcx Ry}/c

pu n3rude B JABYX TJIABHBIX INIOCKOCTAX

M M
L —— ¥ (63)
oW R 7. W,R 7,

B dopmynax (62) u (63) o603Ha4eHO:

@p — KO3 GUIHUEHT YCTONYUBOCTH MPH U3rHOE, ONPEIe/IIEMBIN 1T0 00S3aTEIIPHOMY MPHIIOKCHHIO
M st GaJIOK € OTIOPHBIMH CEYEHHUSIMH, 3aKPEIJICHHBIMU OT OOKOBBIX CMEIIEHHH 1 TOBOPOTA;

W, — MOMEHT CONPOTHBICHUS CCUCHHS OTHOCHUTEIBHO OCH X—X, BBIUMCIICHHBIN JJIS COKATOrO
Tosica;

W, — MOMEHT CONpOTHBIEHHUS CEUYEHHs OTHOCHTEIHLHO OCH Yy—Y, COBHAJAIOLIEH C INIOCKOCTBHIO
n3ruoa.

Jist GuctanbHBIX 0anok B popmynax (62) u (63), a Takxke IpH ONPEENICHUH (P, 3aMEHSIOT Ry Ha Ryy.

9.4.2 Tlpu ompejeNeHUN 3HAYEHUs] (p 3@ PACUETHYIO JUTUHY OAJKh legf MPUHMMAIOT paccTosHue
MEXKIy TOYKAMHU 3aKPEIUICHUH CXKATOrO MOsIiCa OT MOMEPEYHBIX CMEHICHU (Y371aMu MPOJOIbHBIX HIIH
MOTEPEYHbBIX CBSI3EH, TOUKAMH KPEIUICHHUS )KECTKOTO HACTUIIA); IPU OTCYTCTBUH cBsizell lgs = | (rme | —
nposieT Ganku); 3a PacUeTHYIO JUIMHY KOHCOJIM NPUHHUMAIOT lg = | TpH OTCYTCTBHH 3aKperuieHUst
CKaToro Tosica Ha KOHIIE KOHCOJNM B TOPM3OHTAJIBHON IUIOCKOCTH (37ech | — IymMHA KOHCOMM) |
paccTosiHe MEXAy TOYKAMHU 3aKpeIUICHHs CXKATOro I0sCa B TOPU3OHTAIBHOM IUIOCKOCTH TPH
3aKpeIyIeHUH N0sica Ha KOHIIE U 110 JUITWHE KOHCOJIH.

9.4.3 Pacuer Ha yCTOWYHMBOCTh OQJIOK KPaHOBBIX MYTeH IBYTaBPOBOI'O CEYCHUS BBIMOJHSIIOT MO
¢dopmyinie (63), B KOTOpOH HEOOXOIUMO MPHHATH: M, — H3rHOAIOIINII MOMEHT B TOPU3OHTAJILHOM
TUTOCKOCTH, MOJHOCTBIO Nepeatoiuiics Ha Bepxuuii nosc 6anku; Wy = Wys — MOMEHT COIpOTHBIEHHS
CEUCHHS BEPXHETO 1105iCa OTHOCUTEIIBHO OCH Y—Y.

9.4.4 VYcroitunBocTh 0Oanmok 1-ro Kiacca, a Take OHCTalbHBIX OalOK 2-TO Kjlacca CUHTAIOT
o0ecrieueHHOM:

a) IpH Tepeade Harpy3Kd Ha Oaiiky depe3 CIDIONIHOM KECTKUH HACTIUI (TUTHTHI JKeJIe300CTOHHEIC
U3 TSDKEJIOTO, JISTKOTO U STYCHCTOr0 OCTOHA, TUIOCKUH M MPO(QMIMPOBaHHBIN METAaNTHICCKAN HACTHII,
BOJIHHUCTAsl CTalb U T.II.), HEMPEPHIBHO OMMPAIOIINICS HA CXKATBIN MOSIC OANKKU U C HUM CBSI3aHHBIN C
MPUMEHEHHUEM CBapKH, OOJITOB, CAMOHAPE3AMOIIMX BUHTOB U JIP.; IPU STOM CHIIbI TPSHUS YUUTHIBATH HE
CIIe/IyeT;

6) TpH 3HAYEHMSX YCIOBHOH TMOKOCTH CXATOro mosica Oamku A, =(|ef /b),fRyT /E, He

IPEBBIIIAIOIINX €€ MPEASNIbHBIX 3HAYeHUH A,

» » OTIPEIEIAeMBbIX IO opMyitam Tabmuipl 10 ams 6anok
CHMMETPHYHOTO IBYTaBPOBOIO CEYEHMS M ACHMMETPHYHOrO C 0OJiee Pa3sBUTBHIM CHKATBIM IOSICOM,
paccuuThIBaeMBIX TI0 Gopmysie (62) U UMEIONIMX OTHOIIEHHE MIUPHHBI PACTSIHYTOrO MOSICA K [INPUHE
cxkaroro mosica He menee 0,75.

9.4.5 TIpukperuieHus K C)KaTOMY MOSICY KECTKOTO HACTUIIA, TIPOJIOJIbHBIX MM MOMEPEUHbBIX CBA3EH,
KOTOpBIE JIOJDKHBI ~ 00ECHEUUTh YCTOMYMBOCTh M3rMOAEMOr0  JJIEMEHTAa, PACCUMTHIBAIOT —Ha
(akTHYECKYyI0 WM YCIOBHYIO TONEPEUHYIO CHIy; MPH OSTOM YCIOBHYIO TMOMEPEYHYI0 CHITY
OTIPEIEIISIIOT:

IIPY 3aKperieHNH OAJIKU B OTAENBHBIX ToUkax — 1o (opmyine (18), B KOTOpoii ¢ onpeaensior mo



KpuBO# ycroiuuBoctH b mpu rubkoctr A = gt / i (Tae | — paauyc HHEpPIMH CEYEHHUS CKATOTO Mosica B
TOPHU30HTAILHOM IIOCKOCTH), @ N — BBIYUCIISIOT 10 (hopMyIie
N =(Asr+ 0,25 A,) Ryw, (67)
rae As 1 Ay — TUIONIAIM CEYESHUsSI CKATOTO MOSICa U CTEHKH COOTBETCTBEHHO;
r=Ry/Ryw=10;
Ryt 1 Ryy — pacueTHbIe COMPOTUBIICHHUSI CTAIU CKATOTO MOSICA U CTEHKH COOTBETCTBEHHO;
[PU HENPEPBIBHOM 3aKpeIUieHur — 1o (hopmyiie
Oic = 3Qric / |, (68)
/1€ (fic — YCJIOBHAs MMOTEpeYHast CUJia Ha €UHUILY JJTHHBI osica OaKi;
Qric — yCIIOBHAs TIOTIEpEYHAs CHUIIa, onpeaensemas mo ¢popmyne (18), B koTopoi mpuHUMAKOT @ = 1,
a N ompenenstot mo gpopmyie (67).

Tabauma 10

YcnoBHas npeaeibHas TUOKOCTB CKATOro mHosica

MecTo IpHIIOKEHUS HArpy3KH . . -
NPOKATHOM WU CBapHOU Oanku A,

K BepxHemy mosicy 0,35 + 0,0032 b/t + (0,76 - 0,02 b/t) b/h (64)

K mmwxHeMy mosicy 0,57 +0,0032 b/t + (0,92 - 0,02 b/t) b/h (65)

HesaBucumo 0T  ypOBHS  IPUIIOKEHHUS 0,41 +0,0032 b/t + (0,73 - 0,016 b/t) b/h (66)
HArpy3KHU IIPU pacyeTe y4acTKa OalKd MEKIY
CBSI3SIMU WITU TIPY YHCTOM M3rHOe

Obo3nauenus, npunsmole 6 mabnuye 10:

b 1 t — mmpuHa U TONIIMHA CKATOTO MOsICa COOTBETCTBEHHO;
h — paccrosinue (BbIcOTa) MEXTY OCSIMH TIOSICHBIX JICTOB.
[Ipumeuanus

1 3nauenus A, ompenemsor npu 1 <h/b <6 u 15 < b/t < 35; 1a Ganok ¢ otHomenuem b/t < 15 B popmyiax
tabmunpl 10 npuanMaror b/t = 15.

2 Jlst 6anok ¢ GPUKIIHOHHBIME [OSICHEIMY COCAMHEHISIMH 3HAYCHNS A, yMHOXaoT Ha 1,2.

3 3HaueHus A, NOIYCKAaeTCs IOBBICUTH YMHOXKCHIEM Ha K03 GUIUCHT fRyf / o ;3nece 6 =M/ (W, ve).

9.4.6 YcroiuMBOCTh 0aJOK C CEUEHUSIMH 2-TO U 3-TO KJIACCOB CYUTAIOT OOECIeueHHOW Ipu
BBIIIOJIHEHUHU TpeboBanuil 9.4.4a nubo 9.4.46 npu ycnoBUU yMHOXKEHUS 3HAUCHUH A, , OIpeAensieMbIX
o hopmynam tadmauisl 10, Ha kK03 uUeHT

§=1-06(ci-1)/(c-1), (69)
rae Ci — ko3 durment, onpeaenseMslii mo GopMynam:
Cix = My / (Wyn Ry vc) 1t Cyy = B C« (70)

Y U3MEHAIOMUINCS B ipeaenax 1 < Ciy < Cy.

3necsy My — usrubaromnuii MOMEHT B CEUCHUU,

B — xoadduuenT, npuHrMaeMslii o popmyie (46);

Cx — k03¢ dHunmenT, npuHUMaeMblii corstacHo Tadbmune K.1 npuroxkenns K.

ITpu 3TOM NMOTTYCKaeTCst MPUHUMATH 3HAYEHHS YCIOBHOM Ipe/IeIbHON THOKOCTH Tosica OaIKHu:

8 A, — Ha yyacTKe JAJIMHBI OalKH, T YIUTHIBAIOTCS IUIACTHYECKUE Ae(opMalyy;

Ay — Ha y4acTKax JUIMHBI OaJKy ¢ HaNpsDKeHUSMH B cedeHuIX 6 = M / Wq min < Ry ve.

VYuer rutacTuueckux Jedopmanuii npu pacyere 6ajoK CO CKATBIM MOSICOM, MEHEE Pa3BUTHIM, YeM
PacTSHYTHIH, IOMyCKAEeTCs JIMIIb [TPU BBITIOJIHEHUH TpeboBanuit 9.4.4a.

9.5 IPOBEPKA YCTOMYMBOCTHU CTEHOK ¥ MOSICHBIX JIMCTOB U3r'MBAEMBIX
9JIEMEHTOB CIUIOIIHOI'O CEYEHUSA

9.5.1 VYcroiH4MBOCTH CTEHOK OaloK 1-ro Kjacca CYMTAOT OOECIEYEHHOM, €CJIM BBHIITOJIHEHBI
tpeGoBanms 9.2.1, 9.3.1—9.3.3, 9.4.1—9.4.5 u ycnoBHas TMOKOCTb CTEHKH A, =(th /tw)‘fRy lE

(pucyHOK 5) He peBHIIaeT 3HAYCHHN:
3,5 — TIpH OTCYTCTBHUH MECTHOTO HATPSUKEHHUS B OalIKax ¢ IBYCTOPOHHHMH TMOSICHBIMH IIIBAMH;
3,2 — 1o *xe, B OanKax ¢ OHOCTOPOHHHUMH MOSICHBIMH IIIBAMH;
2,5 — npu IeHCTBUHM MECTHOTO HAINPsDKEHUS B 0ajIKax ¢ JIBYCTOPOHHUMH MOSCHBIMH IIIBAMH.
ITpu 5TOM yCTaHABIMBAIOT IMOIEpPEYHBIE (M OMOPHBIE) pedpa JKECTKOCTH COrMIACHO TPeOOBaHHUIM




9.5.9,9.5.11 n 9.5.12 nacrosuiero CBoaa mpaBui.

9.5.2 IIpoBepKy YCTOMYMBOCTH CTEHOK OajloK 1-ro Kiiacca BBIIOJHSIOT C Y4€TOM HauOOJbIIEro
C)KMMAIOLIETO HANpSDKEHUS! G Y pacdeTHOM T'PaHUIIbl CTEHKH, NMPUHHUMAEMOTO CO 3HAKOM «ILTHOCH,
CpPE/IHEro KacaTeJIbHOTO HaNpsHKEHHUS T M MECTHOTO HAIIPSHKEHHS B CTEHKE Gjoc I10JI COCPEIOTOUECHHOM
Harpy3Kou.

HanpsbkeHust 6 1 T BBIYUCISIOT 110 hopMynam:

o =M/l (71)
©=Q/ (tw hw), (72)

rae M u Q — cpeaHue 3HaUSHMST M3THOAMONIETO MOMEHTA M TIOIIEPEYHOM CHIIBI COOTBETCTBEHHO B
npenenax OTCeKa; eClM JUIMHA OTCeKa @ OOJNbIIe ero pacueTHOi BBICOTHI Ny, TO 3HaueHus M u Q
BBIYMCILIFOT KaK CPeAHHE Ui OoJiee HAIPSDKEHHOTO yYacTKa ¢ JIJIMHOM, paBHOH hy,, eciu B mpenenax
OTCeKa MOMEHT WIIM TIOTIepEeYHasi CHjla MEHSIOT 3HaK, TO UX CPEIHUE 3HAYEHUs BHIYUCISIFOT Ha Y4acTKe
OTceKa ¢ OJHUM 3HakoM ycunusa M mwim Q (3mech 8 — paccTOsHUE MEXIY OCSIMHU MOIEpedHbIX pedep
JKECTKOCTH);

hef — pacdeTHas BEICOTa CTEHKH, IPHHIMaeMast COIJIacHO TpeboBaHusM 8.3.1;

h,, — moHas BEICOTa CTEHKH.

MecTHOe HampsHKEHHE Ojoc (Olocy) B CTEHKE IIOJ COCPEAOTOYCHHOW HArpy3KOH ONpEAeNsIoT
cormacHo 9.2.2 1 9.3.3.

B orcekax Oanku, TOe COCpefOTOYEHHAs Harpy3ka IPWIOKEHAa K PAcTAHyTOMY IIOsCY,
OJJHOBPEMEHHO YYHUTBIBAIOT TOJBKO G U T WIH Gjgc U T.

9.5.3 YcToiYMBOCTD CTEHOK OaloK 1-TO Kilacca CHMMETPHUYHOTO CEYEHUs, YKPEIUICHHBIX TOJIBKO

HOIEPEeYHBIMA peOpaMH KECTKOCTH, IPH YCIOBHOM I'MOKOCTH CTEHKH A, SG‘fRy/ O CUMTAIOT

00ecIIeueHHOM, €CITM BBIIIOJIHEHO yCIIOBUE

(1/ }/C)\/(O'/ Oy *+0ic | Orogr )2 +(z/ 7, )2 <1. (73)
B dopmyne (73) o6o3HaueHO:
G, Oloe, T — HANPSDKEHHsI, ONPe/IeNsieMble coriacHo TpeboBanusm 9.5.2;
G¢r — KPUTHYECKOE HAMpsHKEHHE, BEIUUCIsieMoe 1o Gopmyie
Oy =C,R 1A%, (74)
rne Co — K03 duImenT, onpeaenseMsrii cormacHo 9.5.4—9.5.6;
Gloc,cr — KPUTHYECKOE HampshKEHHE, BEIUUCIsieMoe 110 Gopmyiie
Gloc,cr = C102Ry / /1\5 ’ (75)
rae Cy 1 C; — KO3 PHUIUEHTHI, OTpeesieMble COrIacHo 9.5.5;
Ter — KPUTHUYESCKOE HANPSDKEHUE, BEIYUCIISIEMOE 110 opMyJie
7, =10,3(1+0,76/ 17 )R,/ 4], (76)

3/1€Ch U — OTHOIICHUE OOIIBIIIEH CTOPOHBI OTCEKA CTCHKHU K MGHI)Hlef/’I;

Zo=(d/t,) R TE;

d — MeHbIIas U3 CTOPOH OTceKa CTeHKH (Nes HiTH a).

9.5.4 Jlna 6amok 1o 9.5.3 mpu Gy = 0 k03 duituenr C., B hopmyie (74) onpenessiioT Mo Tadbauie
11 B 3aBHCHMOCTH OT BHA TOSICHBIX COCJAWHEHHUN W 3HAUCHUS KOd(P(HUIHEeHTa O, BEIUUCISIEMOTO TI0
hopmyiie

8= P (br/ he) (t/ t)°, (77)
rae 3 — koaddunneHT, npuHIMaeMbIi TI0 TabnuIe 12;
b, t — mmpuHa K TOJIIKUHA CKATOTO TOsICa OANKH.

Tabnuna 11
IoscHBIE cOenMHEHUA 3HaueHue Cer IPU O, PABHOM
anok <08 1,0 2,0 4,0 6,0 10,0 > 30,0
CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5
DPUKIINOHHBIC 35,2




Tabmnuma 12

bankn VYcnosus paboTel CKaTOro nosca B
KpanoBeix myteit KpaHoBbIe pebehbl He TpUBapeHsl 2,0
KpaHoBbIe penbChl IpUBapeHbI o0
[Tpoune IIpu HENpEPHIBHOM ONUPAHUH IUIUT 00
B npounx ciyuasix 0,8
IMpumeuanne — Jlns OTCEKOB OaJlOK KPAHOBBIX IMyTeH, IZle COCPENOTOYCHHAs HArpy3ka MpPUIIOKEHa K

pacTsIHYyTOMY IOsICY, cienyeT npuaumath B = 0,8.

a O
F
G, ' a T
I 1
o N1 7_'
=
ant
— )
ﬂ‘_ l [o]

— ~— — —
a — TIpH IPHJIOXKEHUH COCPEIOTOUSHHON HAarpy3KH K CXKaTOMY TOSICY; 6 — TO K€, K PaCTIHYTOMY
HOsACY

Pucynok 8 — Cxema ydacTka Oajku, yKpeIUICHHON ITOTIEPEIHBIMU peOpaMu KEeCTKOCTH

9.5.5 [l 6a10k 1o 9.5.3 npu Gjoc # 0 (PUCYHOK 8) 3HAYEHUE Gioc cr ONIPEAEIIOT 10 hopmyute (75),

rae C; — koddduimeHt, npuHUMaeMblii Mo Tabnuie 13 B 3aBHUCUMOCTH OT OTHOMICHHUs & / N
3nauenus p = 1,04 l¢s / het (31eCh 3HaUCHUE lof CTIEMYET OMpenessiTh cornacHo TpedoBanusim 9.2.2);
C, — KO3 dUIMEHT, TPUHUMAeMBIi 10 Tabnuie 14 B 3aBUCHMOCTH OT OTHOImICHHUS & / hg u

3HAYCHUS O, BRIYHUCISIEMOTO 110 hopmyie (77); s 6aok ¢ GpUKIUOHHBIMA TOSCHBIMU COSTUHCHUSAMU
npuaumarot § = 10.

Tabmuma 13

3uauenust kodddunmenTa C; mpu a / het (81 / hep), paBHOM

P 0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 >2,0
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7.8 7,6
0,35 28,0 20,6 17,4 13,4 10,2 8,6 7.7 7.2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1

Tabnuma 14
3nauenust kodpdunmenta C; npu a / he (81 / her), paBHOM
o 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

Ipu Gy # 0 poBepKy cTeHkH 1o Gopmyie (73) ciaeayeT BBIIOIHITh B 3aBUCUMOCTH OT 3HAUCHHMS

a/hef;

a) mpu otHotreHuH a / hy < 0,8 3HaueHune C onpenessitot mo Gopmyiie (74) ¢ yuetom TpeboBaHumit
9.5.4.



Ecnu cocpenoroueHHas Harpys3ka NMpHJIOKEHa K pacTSHYTOMY HOSCY, TO IIPH IPOBEPKE CTEHKH C
YUETOM TOJIBKO Gjoc U T (PUCYHOK 8, 6) npu onpeneneHnn koddduipenta & no popmyie (77) 3HadeHust
br 1 t; npuUHUMATOT TS pacTSIHYTOTO MOsICa;

6) npu otHowenuu & / hy > 0,8 mpoBepky 1o hopmysie (73) BBIMOIHAIOT ABAXK/IBL:

IIPU 3HAYCHUH G, BBIYMCIEHHOM 1O (opmyne (74) ¢ yuerom TpeboBanuii 9.5.4, u npu TakoMm
3HAYEHHH Gjoc cr, JJIS1 BBIYUCIIEHHSI KOTOPOTO 10 opmyiie (75) mpu omnpeaenenun koddduimueHTos C; 1
C, BMECTO pasMmepa @ HeoOxoammo mpuHsTh a; = 0,5a mpu 0,8 < a / hy < 1,33 u a; = 0,67 hy mpu
a/h,>1,33;

TP 3HAYCHUAX G¢r U Olgc cr, BRIYHUCICHHBIX TPU (hakTHueckoM 3HaueHun a / ey, (eci @ / he > 2, B

pacuere npuHUMAaIOT @ / hes = 2); mpu 5ToM K03 durmeHT Cy B popmysie (74) onpeaensior mo tadiuie
15.

Tabmuma 15
3uauenus Cy nipu a / hes vtm @ / (2h,), paBHOM
<0,8 0,9 1,0 1,2 1,4 1,6 1,8 >20
TTo taGmuie 11 37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HaveHHe T¢r BO BCEX CIIydasX BHIYUCIIOT MO (AKTUUECKHM pa3MepaM OTCeKa.

9.5.6 YcroiunBOCTh CTEHOK OaloK 1-ro Kitacca acHMMETPUYHOTO JIBYTaBPOBOTO CedeHUs ¢ Ooiee
Pa3BUTBIM CXKaTBIM IIOSICOM, YKPEIUICHHBIX TOJBKO ITONEPEYHBIMH peOpaMu >KECTKOCTH, CUUTAIOT
obecrieueHHOM, ecnu ycnosue (73) OyeT BBIIOIHEHO ¢ YIETOM CIEeIYIOINX N3MEHEHHNH:

OpU ONMpEACNICHUH 3HAa4YeHHH Oy B ¢opmynax (74) u (77) BMeCTO 3HA4YCHUS N, MPUHUMAIOT
YIBOSHHYIO BBICOTY CXKaTOH 30HBI CTEHKH 2N;

npu a / (2he) > 0,8 u Gjoc # 0 creqyeT BBHIMOMHATH JBE MPOBEPKH, YKa3aHHbIC B 9.5.5, mpuHUMast
hei=2h, ipu onpenesenun Cy o Taduie 15 u 6 — mo popmyie (74).

3HAYEHUS T¢r U Ojoc,cr ONPEIEISIOT MO (PAKTUUECKHM pa3MepaM OTCEeKa CTEHKH.

9.5.7 YcToiunBOCTh CTEHOK OaloOK 1-ro Kitacca acHMMETPHUYHOTO JIBYTaBPOBOTO CeUeHUs ¢ Ooiee
Pa3BUTBIM PACTSHYTHIM TIOSICOM, YKPEIUIEHHBIX TOJBKO IIOTIEPEYHBIMU peOpaMM >KECTKOCTH, IpH
OHOBPEMEHHOM JAEHUCTBUM HANpsDKEHUM G U T M OTCYTCTBHM HANPSDKEHUH Gjpc CUUTAIOT
00ecIIeueHHOM, €CITH BBITIOJIHEHO yCIIOBUE

0,50,
'—1(2—a+,/a2+4ﬁ2)s1, (78)
O-CFJ/C
rae a = (o1 -62) /o1 B = (o / 61) (t/ Ter);
_ -2

o, =(c,R))/ A2

31ech G; M Gy — CKMMAIOIIEE M PACTATMBAIOIIEE HANPSIKEHHMS Y PACUETHBIX TPAHMI[ CTEHKH,
HPMHEMAEMBIE COOTBETCTBEHHO CO 3HAKOM «ILIKOC» U «MUHYC» U OmpeenseMble 1o Gpopmyie (71);

T U Tor — KacaTeNbHble HaPSDKEHMs, ONpe/ielisieMble COOTBETCTBEHHO 110 (hopmynam (72) u (76);
Cer — KOI(DUIIUEHT, ONIPENeNIIeMbIi TI0 Ta0uIe 16 B 3aBUCUMOCTH OT OL.

Tabmuma 16
a 1,0 1,2 14 1,6 1,8 2,0
Cer 10,2 12,7 15,5 20,0 25,0 30,0

9.5.8 YcroitunBOCTh CTCHOK OANOK 2-T0 M 3-TO KIIACCOB W3 OJHOPOIHOM CTaTH M OMCTANBHBIX MPH
OTCYTCTBUM MECTHOTO HampsbkeHust (Ojc = 0) u ¢ cobmronenuem tpeboBanuid 8.3.1, 9.2.3 u 9.2.8
CUHTAIOT 00ECIICUCHHO MPH BHITIOTHEHUH yCIOBHHA:

a) JUT JTBOSIKOCHMMETPUIHOTO JIBYTaBPOBOTO U KOPOOUATOTO CCUCHUIMA

M /[ R,y hit(re, +a)]<1, (79)

TJIC 0L OMIPEIEIISFOT 110 JaHHBIM TaOuuIel 17 (3HAYCHHE T IPUHUMAOT paBHBIM T = Q / A,);
0) s OaloK acMMMETPUYHOIO JBYTaBPOBOTO CEYECHHUs] ¢ 0ojiee Pa3BUTBHIM CHKATBIM IOSICOM,
YKPEIUICHHBIX TOJIBKO MONEPeYHBIMH pedpamu,

M /{[O'IAflhl+azAf2 (h, —h)+4taR , +ht(h, —2h),[R%, ~3 / 2}%} <1,  (80)

A€ G1, O — HAIPSAKCHUA B CKATOM U PACTAHYTOM IHOsCaxX COOTBETCTBCHHO, €CJIM O > Ryf nIn




G22Ryt, TO IPUHUMAIOT COOTBETCTBEHHO G1 = Ry min 65 = Ry,
B Boipaxkenuu (80) BBICOTY CxkaToit 30HBI cTeHKH h; ompenensioT o hopmyiie

n:AN/(zt)+(Afzaz—Aflal)/(zt,fR;N—w). (81)
3naveHus M u Q onpenenstoT B 0THOM ce4eHHH OaJIKH.
9.5.9 Crenku 0alloK yKpEIUIsIOT HONEePEYHBIMU peOpaMu KECTKOCTH:
B Oaskax 1-To Kiacca — eciu 3HAYCHHWE YCJIOBHOM TMOKOCTH CTEHKH /TW npeBbImaeT 3,2 npu
OTCYTCTBUH ITOJIBIKHOI Harpy3KH Ha mosice 0anku aubo 2,2 — mpy HATMYUHU TaKoil Harpy3KH;

Tabmuua 17
/ R 3Ha‘leHI/IH o l'IpI/I /TW . paBHOM
T w
) 2,2 25 3,0 35 4,0 45 5,0 55
0 0,240 | 0,239 | 0,235 | 0,226 | 0,213 | 0,295 | 0,173 | 0,153
0,5 0,203 | 0,202 | 0,297 | 0,289 | 0,176 | 0,158 | 0,136 | 0,116
0,6 0,186 | 0,185 | 0,181 | 0,272 | 0,259 | 0,241 | 0,119 | 0,099
0,7 0,167 | 0,166 | 0,162 | 0,152 | 0,240 | 0,222 | 0,100 | 0,080
0,8 0,144 | 0,143 | 0,239 | 0,230 | 0,217 | 0,099 | 0,077 | 0,057
0,9 0,119 | 0,118 | 0,114 | 0,205 | 0,092 | 0,074 | 0,052 | 0,032

B Oayikax 2-ro u 3-To KJIacCoB — MpU JIOOBIX 3HAYCHUSX YCIOBHOIM TMOKOCTH HAa Yy4acTKax JJIHHBI
0aJKH, TJie yYUTBHIBAIOTCS IIACTHYECKHE e(OpMaIHH, a Ha OCTAIbHBIX Y4acTKax — Kak B Oankax 1-To
KJacca.

PaccTostHre MEXITy TIOTIEPEYHBIMA peOpamMu, Kak MPaBiIo, He JOJKHO MPEBBIATEh 2Nes TIPH ﬂ_,w >
3,2u 2,5 heg— mipu ZW <3,2.

st 6anmok 1-ro Kimacca JI0MycKaeTcst MPEBBIMIATh 3TH PACCTOSHUS 10 3HaYeHUs 3N P YCIOBHH,
YTO YCTOMYMBOCTH OaJKH M CTEHKH oOeclieueHa BbIIIOJHEHHeM TpeboBaHuid 9.4.4a wim 9.4.46, ecnu

A, He IIpeBBIIIAeT 3HAYSHUM, onpeaeieMsix o Gopmyie (64).

[Monepeunsle peOpa IKECTKOCTH, KaK IPABHIO, YCTAHABIMBAIOT B MECTAX PHIOKEHUSL
HETOJIBIKHBIX COCPEIOTOUEHHBIX HATPY30K U Ha OMopax OajokK.

B creHKe, YKpEIUIEHHOH TOJNBKO MONEPEYHBIMH pebpaMu, MIMPUHA WX BBICTYIAIOMIEH dYacTH by
JOoJDKHA OBITH Ut TlapHOoTO pebpa He menee (hy, / 30 + 25) mm, s ogHOocTOpoHHETO — He Meree (hy, /

24 + 40) mm; TonmuHa pebpa t; JoimkHa ObITh He MeHee 2D, , fRy /E.

[Ipy yKpeIuIeHWH CTEHKH OJHOCTOPOHHHMH MONEPEYHBIMH PeOpaMH JKECTKOCTH M3 OXMHOYHBIX
YrOJNKOB, NPUBAPUBAEMBIX K CTEHKE IIEpOM, MOMEHT HHEPLUUH TaKoro pedpa, BEIYHUCISCMBII
OTHOCHTEJBEHO OCH, COBIAAAIONIeH ¢ Onmkaiiiieii k pedpy rpaHbiO CTEHKH, OJDKEH ObITh HE MEHEe YeM
IUTS TapHOTO pedpa.

9.5.10 Ilonepeunoe peOpo KECTKOCTH, PACIOIOKEHHOE B MECTE HMPHIIOKCHUS COCPENOTOYSHHOM
Harpy3Kd K BEPXHEMY MOSCY, IPOBEPSIOT PACUETOM Ha YCTOWYHMBOCTB: JIByCTOPOHHEE pedpo — Kak
LEHTPAIBHO-CKATYIO CTOMKY, & OAHOCTOPOHHEE — KaK CTOHKY, CIKATYIO C IKCIEHTPUCHTETOM, PaBHBIM
PacCTOSIHHIO OT CPEIMHHOMN TUIOCKOCTH CTEHKH JI0 LEHTPa TSHKECTH PACUYeTHOrO cedeHHs cToiku. [lpu
9TOM B PacueTHOE CEUYEHHE CTOMKH BKJIIOYAIOT CEYEHUE pedpa KECTKOCTH M MOJIOCH CTEHKH IUPUHOM

0,65t,, fE /'R, ¢ Kax/10i cTOpOHBI peOpa, a PACYETHYIO JUTMHY NPUHUMAIOT PABHON BBICOTE CTEHKH Ner.

9.5.11 Ecnu ycToW4YMBOCTh CTEHOK OaJloK 1-T0 Kiacca Mpu JeHCTBHU HOPMAJIBHBIX HANPSIKEHUH G
oT u3ruba He oOecneueHa, a TakXKe [P 3HAUCHUSAX YCIOBHOM rMOKOCTH CTeHKH A, > 5,5, fRy /o (tne

G — HaNpsDKEHHE B CXKAaTOM Tosice OaKM) CTEHKH TaKUX 0aJoK JOIYCKAaeTCsl YKPEIUIATh MPOAOIbHBIM
peOpoM  KECTKOCTH, YCTaHABIMBAEMbIM JIONOJHUTEIBHO K TMOMEpeYyHbIM pedpaM  COIIaCHO
npuioxkeHnto H, B KOTOpOM JaHbl TPEOOBAHUS U ISl yCTAHOBKH MPOMEKYTOUHBIX MONEPEUHBIX pedep
JKECTKOCTH.

9.5.12 Tlpn 3HayYeHMSAX YCIOBHOH TMOKOCTH CTEHKH /TW >5,51fRy /o 0amku CHMMETPUYHOTO

JIByTaBPOBOTO CEUEHHs JOMyCKaeTcs IPOEKTHpOBaTh Kak Oanku 2-To Kjlacca C THOKUMH
(HEeyCTONUMBBIMU) CTEHKaMH COTJIACHO MpUIIOKeHuto JI.

9.5.13 Yuactok cTeHKM OajK¥ HaJ ONOPOH PacCUMTHIBAIOT HA YCTOWYMBOCTH MPU LEHTPAJIHHOM
C)KaTHHU M3 TUIOCKOCTH OalTKM KaK CTOMKY, Harpy>KEHHYIO OITOPHOM peakIuei.

[Tpn ykperneHnn CTeHKN OaJIKM OMOPHBIMH peOpaMy JKECTKOCTH C IIMPHHOW BBICTYMAIONIEH YacTH




b, (xak mpasuio, He menee 0,5b5) B pacueTHOE CedeHHE TON CTOWKH BKJIFOYAIOT CEYEHHE OMOPHBIX

pebep U Mojockl CTeHKH 1upuHOi He Gonee 0,65t , [E/ R, ¢ xaxnoii cToponsr pebpa (3nech b —
HIMPYHA HIDKHETO Iosica OaJkn).

Tonuuua onopHoro peGpa skectkocTH tr nomkHa ObiTh He Menee 3D, (R, / E , rue by — mmpuna
BBICTYIAOLIEHN YaCTH.

PacyeTHy0 JUTHHY CTOWKH MPUHAMAIOT PABHOM BBHICOTE CTEHKH OAITKH he.

HwkHue TOpLb! OMOpHBIX pedep (PUCYHOK 9) JOIKHBI OBITH OCTPOTaHBI JIMOO TUIOTHO NPHTHAHBI
WM TIpUBapeHbl K HIDKHEMY Tosicy Oanmku. HampspkeHusl B 3TUX CEUYEHHsIX IpU JEHCTBHHM OMOPHOMN
pEaKIMU He TODKHBI MPEBBIIIATh PACYCTHOTO COMPOTUBIICHHS CTANU: B MIEPBOM ciydae (PHCYHOK 9, a)
— cmstuio R, mpu @ < 1,5t u cxxaruto Ry npu a > 1,5t; Bo BTopoMm ciyyae (pUCYHOK 9, 6) — cMATHIO
R,.

CapHble WIBHI, MPUKPEIUISIONIUE OMOPHOE PeOpO K HIDKHEMY IMOSCY Oallkd, pacCYMTHIBAIOT HA
BO3JICHCTBUE OMOPHOM peakLuu.

ITpn oTCYTCTBHM OTMOpPHBIX pedep KECTKOCTH (B MPOKATHBIX OAJKax) CEUCHHEM CTOWKHU SIBISAETCS
M0JI0CA CTEHKH MIMPHUHOM, paBHOM JUIMHE y4acTKa ONMPAHUS OalKH.
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a — B TOpLIE C IPUMEHEHNUEM CTPOXKKH; O — yIaJICHHOTO OT TOPIA C IUIOTHOM NMPUTOHKOM nin
MPUBApKON K HIKHEMY TIOSICY
Pucynok 9 — Cxema ycTpoiicTBa OOPHOTO pedpa KeCTKOCTH

9.5.14 YCTONYUBOCTh CHKATBHIX IMOSICOB CUMUTAIOT OOECICUCHHOH, €CIM yCJIOBHAas I'MOKOCTh CBeca
nosica A =(bef /t, )./Ryf / E wmi moscHOro jmcta A =(bf /t, )‘fRy [ E 6amok 1-ro kmacca, a
TaKkkKe OUCTAJBHBIX 2-TO Kjlacca MPH BBIIONHEHUH TpeOoBanuii 8.3.6, 9.2.1 u 9.2.8 He mpeBhImIacT
TIpe/IeTbHBIX 3HaueHuH A, (A, 1 ), OIIpEIENAEMBIX 110 (hOpMyTIaM:

JUIsl HEOKaliMJIEHHOTO CBECa JIBYTaBPOBOT'O CEUEHUS

Js =0,5 /Ryf lo.; (82)

JUIA ITOSICHOTI'O JIMCTa Kopo6anoro CCUYCHUA

Jy1=05JR, I, ; (83)

3nech G, — HaNpsDKEHHE B CKATOM MosIce, onpeessieMoe 1o Gopmynam:
JUISL OZJTHOPOJIHOTO CEYCHUS

S =M/ (Wyne 7c)
ik 6 = My / (Wyne ve) + My / (Wyn ve);

1St GMCTATIEHOTO CEeYCHHMSI
o, =R,/ 3(1-4a’)
wm o, =R/ «’3(1—40!') +M, /(W7 ).

rne o' — 3Ha4YeHus o U3 Tabmuibl 17 npu T = 0; eclut G > Gyf, TO CIEAYET MPUHUMATD G = Oy -
9.5.15 YCTOMYMBOCTH CXKATBIX IMOSICOB CUHTAOT OOECICUCHHOH, €CIM yCIOBHAs THOKOCTH CBeca
C)KAaTOro TMosica WM TOSCHOTO jucra Oanmok 2-ro M 3-r0 KJIACCOB W3 OJHOPOIHOM CTanmd Npu

BBINOJIHEHUU TpeOoBaHuil 8.3.6, 9.2.3 u 9.5.8 He mpeBbIaeT NpefeNbHBIX 3HAYEHHUU A, (A_ufi),
omnpeaeIsieMbIx npu 2,2 < ZUW < 5,5 nmo popmynam:

JIJI. HEOKAMMIICHHOTO CBeca JABYTaBpPOBOT'O CCUCHUSA



Ay =0,17+0,064,, ; (84)
JJIA IIOSICHOI'O JIMCTa KOpOﬁ‘laTOFO CCUCHUA
Ay =0,675+0,154,, . (85)

9.5.16 B cnyuyae okaiimieHusi cBeca peOpoM (PUCYHOK 5), mMerommM pasmep 8 = 0,3 by u

TonmuHy t > t > 2a, /Ryf / E , 3Hauenus A, , onpenensiemsle no popmyiam (82) u (84), nomyckaercs

u

yBeIM4MBaTh B 1,5 pasza.
9.6 PACUYET OIIOPHBIX IIJIUT

9.6.1 Ilnomanp CTaNbHOH OMOPHOW IUTMTHI JOJDKHA YIOBJIETBOPATH TPeOOBaHHAM pacyeTa Ha
MPOYHOCTH (PyHIAMEHTA.

[Tepenava pacyeTHOTO YCHIIMS HA ONOPHYIO IUTUTY MOXKET OCYILECTBILATECS Yepe3 (pe3epoBaHHBIIH
TOpEL] OIUPAIOIIEIiCs KOHCTPYKIIMH HITH Yepe3 CBapHbIE IIBHI.

9.6.2 TonmuHy ONOPHOH IJIMTHI ONPEEISIOT PACYETOM Ha M3THO IJIACTHHKY 110 hopMyIie

t=[6M_ TR 7. , (86)

rae Mpayx — HanOONBImIMA W3 M3rHOAOMmMKX MOMEHTOB M, MefCTBYIOIMMX Ha pa3HBIX y4dacTKax
OTOPHOM TUIUTHI U OIPEACISIEMbIX IO (hOopMyIaM:
JUIS1 KOHCOJIBHOTO Y4acTKa TUTHTHI

M=05qc% (87)
JJI1 Yy4acCTKa IJIATBI, OIIEPTOr0 Ha TPU, YCTHIPEC WJIN ABC B3aMMHO NEPICHAUKYJIAPHBIC CTOPOHBI
M =aqb? (88)

3/1€Ch C — BBUIET KOHCOJILHOTO Y4acCTKa IJIUTHI;

o — kod(duimeHT, 3aBUCAIIMN OT YCIOBHH ONMUpAHUS M OTHOLICHUS Pa3MEpOB CTOPOH ydacTKa
IIJINTBI,

q — peaKTI/IBHHﬁ OTIIOP q)yHﬂaMeHTa noJa pacCMaTpuBaA€MbIM YYAaCTKOM IUJIMTBI Ha CAUHUILY
mionraay IJInuThI, HpI/IHI/IMaeMHﬁ PAaBHOMCPHBIM U paBHBIM CPECAHEMY 3HAYCHUIO,

b — pasmep mnactunkw.

HpI/I OIpeACICHUN I/I3FI/I6aIOH.IeFO MomenTa M AJIsL paCCMATPUBACMOI'0 yJacCcTKa IIJIUTHI JOITYCKACTCA
YYUTBIBATh Pa3rpyKarolee BIIUAHUEC CMEKHBIX KOHCOJIBHBIX YYAaCTKOB BJOJIb UIMHHBIX CTOPOH IIO
thopmymne

M=q (ab®-0,5c). (89)

10 PACYET DJIEMEHTOB CTAJIbHBIX KOHCTPYKIIMI TP TENCTBUA
MPOJIOJIbHOM CHJIbI C U3TUBOM

10.1 PACYET HA TPOYHOCTHD 3JIEMEHTOB CILIOIIHOT'O CEYEHUA

10.1.1 Pacuer Ha NPOYHOCTh BHELUEHTPEHHO CXKATHIX (C)KATO-M3rMOAEMBIX) W BHELEHTPEHHO
pacTsAHYTHIX (pacTSHYTO-U3rHOaeMBbIX) DJIEMEHTOB M3 CTaIW C HOPMAaTHBHBIM CONPOTHBIEHHEM Ry, <
440 H/MM?, He TIOJBEpralONUXCS HEIOCPEICTBEHHOMY BO3JCHCTBHIO TMHAMHYECKHX HAIPY30K, HPH
Hanpspkenusix T < 0,5 Ryu o = N/ A, > 0,1 R, Beimonusiior 1o popmyiie

n
N + M, + M, <1, (90)
Ah Ryyc CxWxn,min Ry7/(: CyWyn,min Ryyc

rae N, My 1 My — alcomoTHbIe 3HaueHHsI COOTBETCTBEHHO MPOAOJIBHOM CHIIBI M M3THOAIOINX
MOMEHTOB IpH HanboJjee HeOIaronprusITHOM UX COUCTaHUM;

N, Cx, Cy, — Ko dumenTsl, npuHUMaeMsie corsiacHo Tabnmne K. 1 npunoxenus K.

Ecmu o =N/ A, <0,1 Ry, popmyiny (90) nprMEHSIOT NpHU BBIMOJIHEHUH TpeGoBanuii 9.5.8 u 9.5.14.

Pacuer Ha POYHOCTH JIEMEHTOB B CIy4asiX, HE MPEIYyCMOTPEHHBIX pacdeTroM 1o dopmyie (90),
BBITIOJHSAIOT 110 (hopMyJie

(N/TAEM Y lin 2 My X 1) T (Ry ve) £1, (91)
rae X, y — paccTOsHUS OT IIaBHBIX OCEH JI0 pacCMaTpHBAEMON TOUKH CEUCHHSL.

10.1.2 Pacuer Ha MPOYHOCTh BHELIEHTPEHHO CXKATHIX 3JeMeHTOB 10 (opmyiie (90) BBIMOIHATH HE
TpeOyeTcss TpH 3HAYCHHM NPHBEACHHOTO OTHOCHTENBHOTO J3KcleHTpucuteta Mg < 20 (10.2.2),
OTCYTCTBHH OCIA0JICHHS CEUCHHUS U OMHAKOBBIX 3HAYCHHAX U3THOAFOIINX MOMEHTOB, IPUHUMAEMBIX B
pacueTax Ha MPOYHOCTH ¥ yCTOHYHBOCTb.

10.1.3 BHeIEHTPeHHO CXKaThle IEMEHTHI M3 CTall C HOPMATHBHBIM CONpOTHBIEHHEM Ry, > 440



H/MM?, MMEIOIIIe HECHMMETPHYHBIE CEUEHHS OTHOCHTEIHHO OCH, MEpICHIMKY/ISPHOM IIOCKOCTH
n3ruba (Hanpumep, ceuenns tuna 10, 11 no Tadmuue XK.2 npunoxenus XX), IpoBepsIOT Ha MPOYHOCTH
PacTSHYTOro BOJIOKHA B INIOCKOCTH JICUCTBUSI MOMEHTa 110 (opmyite

7. |N M

Ri7c|A oW,
rae Wi, — MOMEHT CONPOTHBIICHHS CEUSHNUS, BBIYUCICHHBIN ISl PACTSHYTOTO BOJIOKHA;
0 — k03¢ punmenT, onpenensemMslit o Gopmyiie
_ 72
§=1-0INA*/(AR,). (93)

<1, (92)

10.2 PACYET HA YCTOMUYHUBOCTH JIEMEHTOB CILIOIIIHOI'O CEYEHUA

10.2.1 Pacuer Ha yCTOMYMBOCTH BHEIIEHTPEHHO CXKAaThIX DJIEMEHTOB TP JEHCTBUM MOMEHTa B
OHOW M3 TJaBHBIX IUIOCKOCTEH BBIMOJHAIOT Kak B 3TOM IUIOCKOCTH (ITUIOCKas ¢opMma IOTepU
YCTOWYHMBOCTH), TaK M U3 9TOM IUIOCKOCTH (M3rHOHO-KPYTHIIbHAS (popMa MOTEpH yCTOWYNBOCTH).

10.2.2 Pacuer Ha YCTOHYMBOCTH BHEIEHTPEHHO CXKaTbIX DJIEMEHTOB IOCTOSHHOTO CEYEHHs B
TUTOCKOCTH JICHCTBUSI MOMEHTA, COBIQJIAIONIEH C TUIOCKOCTBIO CHMMETPHH, CJIEIYET BBIIOJHSATH IO
thopmyne

N/ (pe ARy y) < 1. (94)

B dpopmyie (94) k03 GUIMEHT YCTOMYHMBOCTH IPU CKATHH C H3THOOM (P OTIPEIEIISIOT IO TA0IUIES
JK.3 npunoxenns XK B 3aBHCHMOCTH OT YCJIOBHOM TMOKOCTH A ¥ TPHBEIEHHOTO OTHOCHTEIHHOTO
9KCIIEHTPUCHUTETA Mef, OTIPEIENSIEMOTO IO opMyIte

Mes =M M, (95)
rae N — kod3dduiueHT BausHUA HOPMBI CeUeHHUs, OonpenenseMplid mo Tadmwuie JK.2 mpuIoKeHus
5

m = e A/ W, — oTHOCHUTENBHBIH 3KcIeHTpucHTeT (31ech € = M / N — 3KCIeHTpucHTeT, npH
BEIUUCIICHIH KOTOporo 3HadeHus M i N nmpuHUMaroT cormacHo TpeboBanmsM 10.2.3;

W, — MOMEHT COTPOTHBIICHHUS CEUCHIUS, BRIYUCICHHBIN I HANOO0JIee CKaTOr0 BOJIOKHA).

[pu 3HAYEHNIX My > 20 pacyeT BHIMOMHSIIOT KaK I U3THOAaEMBIX AIIEMEHTOB (pa3men 9).

10.2.3 Pacuernbie 3HaueHus npoaosbHO cunbl N U u3rmbaromiero momenta M B anmemeHTe
MPUHUMAIOT JUIS OJTHOTO M TOTO YK€ COYETaHMS Harpy30K M3 pacdera CHCTEMEBI 110 HeaeGOopMHPOBaHHON
cXeMe B IPEIIOI0KEHAN YIPYTUX JeopMaruii cTanm.

[Tpu 3TOM 3Ha4YeHHss M NpUHUMAIOT paBHBIMU:

JUIS. KOJIOHHBI TTOCTOSIHHOTO CEYEHHs PaMHOM CHUCTeMbl — HauOOJbIIEMYy MOMEHTY B Ipeesiax
JUIMHBI KOJIOHHBI;

JUISL CTYTIEHYaTOH KOJIOHHBI — HauOOJIbIIIEeMy MOMEHTY Ha JJIMHE Y4acTKa IOCTOSIHHOTO CEYEHHS;

JUIsl KOJIOHHBI C OJTHUM 3allleMJICHHBIM, a APYIMM CBOOOJHBIM KOHIIOM — MOMEHTY B 3aJIeJIKe, HO
HEe MEHee MOMEHTa B CEUYEHHH, OTCTOSILEM Ha TPETh JAJIMHBI KOJIOHHBI OT 3a/1CJIKH;

JUISL CKaThIX TOSICOB (pepM M CTPYKTYPHBIX IUINT, BOCIIPHHUMAIOIINX BHEY3JIOBYIO IOTIEPEUHYIO
Harpy3Ky, — HamOOJbIIEeMy MOMEHTY B IIpeAeiax cpegHeld TpeTn MJIMHBI TaHeIW I10sca,
OTIpeeTsIEMOMY M3 pacyeTa 1mosica Kak yrnpyrou Hepa3pe3Hoi 0ankwu;

IUTSL CKaTOTO CTEPIKHS C MIAPHUPHO-OMEPTHIMU KOHIIAMH M CEYCHHEM, UMCIOIUM OCh CHMMETPHU,
COBITAJAIOIIYI0 C TUIOCKOCTBIO M3TH0A, — MOMEHTY, ONpenesieMoMy 1o ¢opmynaM Tadmuisr 18 B
3aBUCHMOCTH OT OTHOCHTEIIBHOTO 3KCHEHTPUCHTETA Mpyay = Mpax A / (N W) 1 mpuaMMaeMoMy paBHBIM
e menee 0,5 Myax.

Jlist cxaThIX CTEp)KHEW JIBOSKOCHMMMETPUYHOI'O CIUIOIIHOTO CEYSHHsS! C INApHUPHO-ONEePTHIMU
KOHLIAMM, Ha KOTOPBIX JIEHCTBYIOT H3rHOAroliie MOMEHTBI, 3HAueHHE Mg, HEoOXoaAuMOoe s
OTIPEICNICHUS (P, MPUHUMAIOT coriacHo Tabmuie JXK.5 mpunoxxenus XK.

10.2.4 Pacuer Ha YCTOMYMBOCTH BHELEHTPEHHO CXKaTbIX CIUIOIIHOCTEHYATHIX CTEpIKHEH
MOCTOSIHHOTO ce4yeHus (kpome kopobuaroro — 10.2.10) U3 IIOCKOCTH JACHCTBHUS MOMEHTA MIPU U3rHOe
UX B TUIOCKOCTH HamOombiel sxectkoctH (ly > |y), coBnanaromieii ¢ miocKOCThI0O CHMMETPHUH, a TaKXkKe
IIBEJJIEPOB BBIIOJIHSIOT MO (hOpMyJIe

N/(co,ARyv) <1, (96)
rae ¢ — ko3 duruent, onpenensemslii corimacHo TpeboBanusM 10.2.5;
¢y — K03(pUIIUCHT YCTOWYMBOCTH TPU IIEHTPAIBHOM C)KATHH, OIPEICIAECMBIA COTIACHO

TpeboBanusm 8.1.3.



Tabmauma 19

3uaucHus K03 duineHron

Tun Cxema cedeHus 1 O Ipu _ B npu
CEUYCHHSI 9KCLICHTPUCUTET m<1| 1<m<5 4, < /Ty >3.14 v
3,14
1 ¥ ? 1-(A/14)
I__—— w (2,12 - b/h)
- X —ree X
|
.- )' '
O
2 Y Y 1
? :'T ‘ - 0,65 +
o ,i X L | o7 0.05m. 1 N
¥ 4
3 1,25-0,12 1
jl
il dey
Y
4 Y y 5 1 - 0,3 1 - (0,35 - 1 1_ 1_ / 2| / I _1 . 1
. J’I | |0.05my) 1, (1o e, (21 /1,-2);
| | leHpI/I |2/|1<O,5
X— Ay e e X
¥ y

Obo3nauenus, npunsamole 8 mabauye 19:
I; 1 |, — MOMEHTBI HHEPIIMK COOTBETCTBEHHO OOJBIICH U MEHBIIIEH MOJOK OTHOCUTEIBHO OCH CUMMETPHHU CEUCHUS Y—Y;

(¢ — 3HAUCHUE Qy IIPH /1y =3,14.

Tpumeuanne — [pu 3nauenunsx b/h < 0,3 npurumaror b/h = 0,3.




10.2.5 Kosddurment ¢ B hopmysie (96) onpenensor:
NpHU 3HaYCHUsIX My < 5 1o hopmyiie
c=B/(l+avm)<], 97)
rae o, f u V— ko3¢ duLneHTsl, onpeaesnseMsie o tadimue 19;
npu 3Ha4eHusIx My > 10 o popmye
c=1/(1+mco,/qp), (98)
riae ¢, — koddduuueHT ycToitunBocTr mpu u3rube, onpenessieMblii cornacHo tpedoBanusm 9.4.1
Y MPUJIOKEHHI0 M Kak /st OaJIKu ¢ IBYMsi M OoJiee 3aKpeTuIeHUSIMH CKATOro MOosICa;
npu 3HaYeHusIx 5 < my < 10 mo dopmyine
€ =¢Cs5(2-0,2m,) + cy9 (0,2m, - 1), (99)
TJIe OMPEIeIAIOT: Cs — 1o opmyiie (97) mpu my = 5;
C10 — 1o dopmye (98) mpu m, = 10.
3mece my = (M, / N) (A / W,) — OTHOCUTENBHBIN SKCIIEHTPUCUTET, IPH BBIYUCIEHHH KOTOpOro My
NPUHUMAIOT coriiacHo TpeboBanusM 10.2.6.
[Tpu rudkoctu /Ty > 3,14 koadunmeHT C He JODKEH MPEBBIATh 3HAYCHUH Cpay, OIPEAEIIEMBIX

COTJIaCHO TIpHWiIOXeHUto U; B ciaydae eciu C > Cpax, B popmynax (96) u (101) BMecTo C mpHHUMAOT
Crax-

10.2.6 Tlpu ompezneseHUH OTHOCHTEIBHOTO JKCUEHTpHucHTeTa My B Qopmyrnax (97) — (99) 3a
pacdeTHblit MOMeHT My mpUHUMAIOT:

JUISL CTEpIKHEH ¢ KOHLIAMHM, 3aKPETUICHHBIMU OT CMELICHUS TEePIIEeHIUKYIIPHO TNIOCKOCTH JIeHCTBUS
MOMEHTa, — MaKCHMaJIbHBIi MOMEHT B MpeAeNax CpelHed TPeTH JUIMHBI (HO HEe MEHee IOJIOBHHBI
HanOOIBIIIEro M0 AJIMHE CTEP)KHS MOMEHTA);

JUISL CTEPXKHEH C OHUM 3aIlleMIICHHBIM, a IPYTUM CBOOOHBIM KOHIIOM — MOMEHT B 3ajieJIKe (HO He
MEHee MOMEHTA B CEUEHHH, OTCTOSIIEM Ha TPETh JAJIMHBI CTEPXKHS OT 3a]IeIIKH).

10.2.7 Pacuer Ha YCTOWYHMBOCTH BHELIEHTPEHHO CXKATBIX DJIEMEHTOB JBYTaBPOBOTO CEUYCHUS,
HETIPEPBIBHO MOAKPETUICHHBIX BOJIb OJHOM M3 MOJIOK, BBIMOJIHAIOT COTJIACHO MPHIIOKESHUIO M.

Tabmuma 18
MowmeHT M npH yCIIOBHO#M THOKOCTH CTEPIKHS
i 7 <4 Y
Minax < 3 M = Mpax - 0,25 2 (Mpax - My) M =M,
3 < Mpax < 20 M = M; + (Mpax - 3)(Mmax - Mp) /17 M = M; + (Mpax - 3)(Mmax — My) / 17

Obo3nauenus, npunsamole 6 mabauye 18:
Mpax — HaHOOIBIINIT M3rHOAFOIIMI MOMEHT B MpeJeiaX JUTHHBI CTCPKHS,
M; — nambonbmiuii M3ruOaroOmMii MOMEHT B IIpelelaX CpeaHell TPETH IIHHBI CTEPXKHS, IPUHHMAEMBIN
1 s
paBHbIM He MeHee 0,5Mpay;

M, — n3rudarouii MOMEHT, IIPUHMMAEMBIH paBHBIM M npu My, <3 1 A <4, Ho He MeHee 0,5M pax.

10.2.8 BHEUECHTPEHHO CXKATHIC AJIEMEHTHl MOCTOSHHOIO CEYCHHs, H3rHOaeMble B IUIOCKOCTH
HauMmeHbIen xectkoctd (ly < Iy m e, # 0), paccuntsiBaroT o Gopmysie (94), a mpu THOKOCTH Ay > A
TaKKe MPOBEPSIOT PacueTOM Ha YCTOWYMBOCTh U3 IUIOCKOCTH JCHCTBHS MOMEHTA Kak IEHTPaJbHO-
CXKaThIe AIEMEHTHI 10 (hopMyIie

N/ (o« ARyye) <1, (100)
rae @x — KOI(hQHIHMEHT YCTOWYMBOCTU IMPU LEHTPAIBLHOM CXKATHHU, OINpPEACISIEMBIH COIJacHO
TpeboBanmsm 8.1.3.

ITpu Ax <A, IPOBEPKH YCTOHYMBOCTHU M3 TNIOCKOCTH ACHCTBHS MOMEHTA HE TpedyeTcs.

10.2.9 Pacyer Ha yCTOWYHMBOCTH CIUIONIHOCTEHYATHIX CTEPIKHEH MOCTOSIHHOIO ce4eHHs (Kpome
KOpPOOYaToro), MOJBEPIKESHHBIX CXKATHIO M HM3rHOY B ABYX IJIaBHBIX IUIOCKOCTSIX, HPH COBIAJCHUH
TUTOCKOCTH HambombIei xectkocTh (ly > 1)) ¢ MIOCKOCTEIO CHMMETPHH, a TaK)Ke NIPU CEUCHUH THIA 3
(Tabnuiia 19) BRIMOIHSIOT 110 GopMyJie

N/ (pey ARy Ye) <1, (101)

TTIC Qexy = C Pey .
31ech onpeaensioT: C — coriacHo Tpeboanusm 10.2.5;

(ey — cornacHo TpeboBanusm 10.2.2 ¢ 3ameHoi B popmynax M1 A COOTBETCTBEHHO HA My U 4, ;

y — 1o hopmyiam:
Jutst cedenuit Tunos | u 3 (tabmuma 19) mpu my<5um, <5




y =1+0,65(1-0,022, ) 4, mm, ; (102)

JUTs cedeHuit TunoB 1 u 3 mpu My > 5 um, > 5, a Taxoke st cedeHuii TuoB 2 u 4 (tabmuma 19)

w=1/3c. (103)

[Tpy BeIYMCIICHUN 3HAYCHUS Mgry = MMy VI CTEPXKHEH ABYTaBPOBOIO CEYEHMS ¢ HEOANHAKOBBIMU
MOJIKaMH KO3 GHUIMEHT 1| OMPENeIIoT Kak s cedeHus tuma 8 mo tabmure K. 2 npunoxenus XK.

Ecn mesy < my, To kpome pacuera no dopmysie (101) BeimonssitoT pacuer o ¢opmynam (94) u
(96), npunumas e, = 0.

Ecmn Ay > Ay, TO Kpome pacuera no Qopmyie (101) BemonHsOT pacuer no Qopmyne (94),
npuHuMas ey, = 0.

3Ha4YeHHs OTHOCHUTENIFHBIX SKCIEHTPUCHTETOB BBIYHUCIISIIOT 110 hopMynam:

my=e, A/ Weum,=e, AlW,, (104)
rne W m We — MOMEHTBl CONpPOTHBICHHS CEYCHHH I Hamboliee C)KaToro BOJIOKHA
OTHOCHTENEHO 0CEil COOTBETCTBEHHO X—X H Y—Y.

Ecim mnockocTh HauOONbIIEH sxecTKOCTH ceueHust crepxkHs (I > 1) He coBmagaeT ¢ MIOCKOCTHIO
CHMMETPHH, TO pacyeTHOE 3HAa4eHHE My yBenuuuBaroT Ha 25 % (kpome cedeHus Tuma 3 mo Tabuuie
19).

10.2.10 Pacyer Ha YCTOWYHMBOCTH CIUIONIHOCTEHYATBHIX CTEPIKHEH IMMOCTOSHHOIO KOpPOOYaToro
CCUCHUA ITPU CKATUH C I/I3FI/I6OM B OI[HOﬁ WJIK B IBYX TJIaBHBIX IIJIOCKOCTAX BBITIOJIHAIOT 11O (bopMynaM:

N/ (pey ARy ve) + M/ (Cx 8 Wymin Ry ve) < 1; (105)
N/ (@exy ARy vc) + My 7 (Cy &y Wymin Ry ve) < 1 (106)

TTI€ Pex, Pey — KOIPPHUINEHTH YCTOWIHMBOCTH IIPH CKATHH C H3TUOOM, OIpeaessieMble o TabmuIe
K.3 npunoxenus XK;

Cy, Cy — K03 dunneHTsI, npuHUMaeMble 1o Tadmune K.1 npunoxenus K;

Oy, Oy — K03 (pUIIHEeHTEI, OIpeesieMbIe IO (GOpPMyIaM:

8, =1-0,INA’ /(AR ) u 5, =1-0,INA’ /(AR ) (107)
U TIpUHUMaeMble paBHBIMU 1,0 COOTBETCTBEHHO MpH /TX <lm /Ty <1

[Ipu omHOoOCHOM mM3rHMbOe B MIocKocTH Hambombmiel skectkoctd (Iy > Iy, My = 0) BMecTo @y
HNPUHUMAIOT Qy.

10.3 PACYET HA YCTOMUYMUBOCTH JIEMEHTOB CKBO3HOI'O CEYEHUSA

10.3.1 Pacuer Ha yCTOWYMBOCTH BHELEHTPEHHO CXKaThIX CTEPXKHEH CKBO3HOTO CEUCHHS C
COEIMHUTENIFHBIMH TIJIAaHKaMH MJIM PEIIETKAaM{ BBIIOJHIIOT KaK pacdeT CTEp)KHS B LIEJIOM, TaK H
OT/EIbHBIX BETBEH.

10.3.2 Ilpu pacuere CTEpKHsS B IIEJIOM OTHOCHTEIBHO CBOOOAHOH ocu 1o Qopmyre (94), xorna
IUIAHKK W PEIIETKH PACHOJIOKEHbI B IUIOCKOCTSX, HapajuICNIbHBIX IUIOCKOCTH JICHCTBHS MOMEHTA,
ko3 punment @, ompexenssor no Ttabmune JXK.4 mpunoxkenns XK B 3aBHCHMOCTH OT YCIOBHOW

NPHUBEJICHHON THOKOCTH A

(Aef mo Tabmume 7) M OTHOCHUTENBHOTO OKCIEHTPHUCHTETA M,
orpenenseMoro mo hopmye
m=eAal/l, (108)
rae € = M / N — 9KCIIEHTPUCHTET, IPH BBIYUCICHHHA KOTOporo 3HaueHus M u N mpuHHMaOT
cornacHo TpedoBanusim 10.2.3;

a — paccTosHHE OT IJIABHOI OCH CEYeHHs, MEPIEeHANKYIISIPHON TUIOCKOCTH JCHCTBUSI MOMEHTA, 110
ocu HanboJiee C)KaToi BETBH, HO HE MEHEE PACCTOSHMUS JI0 OCH CTEHKU BETBHU;

| — MOMEHT MHepIMU CeYEeHHsI CKBO3HOTO CTEPIKHS OTHOCHTENILHO CBOOOTHOI OcH.

[Tpu 3Ha4enusIx M > 20 pacueT BBIMOIHSIOT KaK JJIsl U3THOAEMBIX DJIEMEHTOB.

10.3.3 IIpm pacuere OTIENBHBIX BETBEH CKBO3HBIX CTEp)KHEH C pemeTkamMu 1o ¢opmyne (7)
TIPOJIOIBHYIO CHITy B Ka)KOM BETBH ONPEACISAIOT C YIETOM JOIOIHUTENHHOTO YCriHs Nag OT MOMEHTa
M, KoTOpoe onpeAensroT 1Mo GopMyIam:

Nag = My / b — mipm usrube cTepkHS B IUIOCKOCTH, TEPIICHAMKYISIPHOW OCH Y—Y, IS CCUCHHIMA
tumnoB 1 u 3 (Tabmuma 7);

Nag = 0,5 M, / by — T0 ke, st ceuennii Tuma 2 (Tabmuma 7);

Nag = 1,16 M, / b — nput u3rube cTep>Hs B IUIOCKOCTH, MIEPIICHANKYISIPHOR OCH X—X, 71l THITOB |
u 3 (Tabnuna 7);

Nag = 0,5 M, / by — T0 ke, st ceuennit Trna 2 (tabmuna 7);

Nag = 1,16 My / b — niput u3rube cTep>H B INIOCKOCTH, TIEPIICHANKYIAPHON OCH X—X, JUISl CCUCHHM
tuna 3 (tabmumna 7);



Nag = 0,5 M, / b, — T0 ke, ai1st ceuennii Tuma 2 (Tabsmma 7).

3nech b, by, b, — paccrosaus Mexay ocsimu BeTBeit (Tabmuna 7).

[Tpn m3rube crepKHS CKBO3HOTO cedeHus Tuma 2 (tabnuua 7) B ABYX IUIOCKOCTSX ycmine Nag
oTpenessiioT 1o Gopmyite

Nag = 0,5 (M, / by + M/ by). (109)

10.3.4 Tlpu pacueTe OTHENBHBIX BETBEH CKBO3HBIX CTepKHEH C IDIaHKaMu B Qopmyie (94)
YYUTBHIBAIOT JONOTHHUTENbHOE yemine Nyg oT MoMeHTa M u MecCTHBIM M3THO BEeTBEH OT (haKTHUECKOM
WIH YCIOBHOW NOMIEPEYHOM CHITHI (KaK B TOsIcaX 0e3pacKOCHOM (hepMbl).

10.3.5 Pacuer Ha yCTOWYMBOCTH BHELIEHTPEHHO CXKaTBIX TPEXTPAHHBIX CKBO3HBIX CTEpXKHEH ¢
pelIeTKaMy U IIOCTOSHHBIM I10 JJIMHE PAaBHOCTOPOHHHUM CEYEHHEM BBIIOIHAIOT COTJIACHO TPEOOBAHUSIM
pa3zena 17.

10.3.6 Pacuer Ha YCTOMYMBOCTH CKBO3HBIX CTEp)KHEH H3 JBYX CIUIOLUIHOCTEHYATBHIX BETBEH,
CUMMETPUYHBIX OTHOCHUTENBHO OCH X—X (pucyHOK 10), ¢ pemietkaMu B JBYX TapauIeNbHBIX
TUTOCKOCTSIX, TTOJIBEPKEHHBIX CKATHIO U M3THOY B 00€UX TIIaBHBIX IUIOCKOCTSIX, BBITIOJIHSIOT:

JUIL CTEPXKHSIT B MEJIOM — B IUIOCKOCTH, Tapajie]bHOW IUIOCKOCTSIM PEIIETOK, COTJIACHO
TpeboBanusm 10.3.2, npuHumast e = 0;

JUISL OTZENBHBIX BETBEH — KakK BHEIEHTPEHHO CXKATHIX J1eMeHTOB o (opmymnam (94) u (96); npu
9TOM NPOJONBHYIO CHIIy B KaKIOH BETBH ONPENENSIOT C YYeTOM JIOMOJHHTENBHOTO YCHIHS OT
momenta M, (10.3.3), a momeHnT My pactipeaensioT MexXIy BETBIMH IIPOIOPIIMOHAIBHO HX KECTKOCTSIM
Iy (pucynox 10); ecmu momeHT My Ie#cTByeT B IUTOCKOCTH OJHOW W3 BETBEH, TO CYHUTAIOT €ro
MIOJTHOCTRIO TIEpeAaIoNIMes Ha 3Ty BeTBb. [Ipu pacdere mo gopmyie (94) rubKOCTs OTOETBHON BETBU
oTpeneNsioT ¢ yueroMm TpeboBanmii 11.2.14, a mpu pacuete mo ¢popmyne (96) — 1o MakCHMaIbHOMY
PaCCTOSTHUIO MEX/Ty Y3JaMH PEIeTKH.

e

¥

Pucynox 10 — Cxema CKBO3HOTO C€UEHUS CTEPKHS U3 ABYX CIUIOIIHOCTEHUYATHIX BETBEH

10.3.7 PacueT coeAMHUTENBHBIX TUIAHOK WJIM PEIIETOK CKBO3HBIX BHEIIGHTPEHHO CKATBIX CTEPIKHEH
BBITIOJHAIOT coTJIacHO TpeboBanusiM 8.2.8 u 8.2.9 Ha momnepeynyro cuily, paBHyIO OOJIBIIEMY M3 JABYX
3HAYCHUH: (QakTHUecKod momepevHoi cwie Q wmimm ycrmoBHOH momepeunor cuiie Qfic, BEIYUCIAEMON
coryacHo TpeboBaHmsM 8.2.7.

B ciyuae xorga Qaktuueckas momepedHas cuiia OOJIbIE YCIOBHOMN, COGIMHSIOT BETBH CKBO3HBIX
BHEIIEHTPEHHO CKAaThIX IEMEHTOB, KaK PaBHJIIO, PEIIETKAMH.

10.4 IPOBEPKA YCTOMYUBOCTH CTEHOK 1 ITOSICOB

10.4.1 PacuerHble pa3Mepbl NPOBEPSIEMBIX Ha YCTOWYHMBOCTh CTEHOK M TIOSICHBIX JIUCTOB (TIOJIOK)
MPUHUMAFOT COmIacHO TpeboBanusM 8.3.1 u 8.3.6.
10.4.2 YcTol4MBOCTh CTEHOK BHELEHTPEHHO CXKATBIX JJIEMEHTOB CUMTAIOT O0ECIHEYCHHOH, eciiu

YCIIOBHAsi THOKOCTh CTEHKH A, = (hef / tw)1 fRy / E He npeBbllIaeT 3HAYCHHH MPECIBHOMH YCIOBHOM

rubkoct A

uw >

orpeaensieMbIX o Gpopmyinam Tadbmauis! 20.



Tabmauma 20

T Cxema ceue yenosis
un XeMa CeHCHHA 1 MpPUMEHEHUS [IpenenbHast yciaoBHAs THOKOCTh CTEHKH Xy
CevueHHs 9KCIIEHTPUCHTET
bopmyn
1 y ¥y oy l<m< |1 <2 Ay = Ay =1,3+0,1577 (110)
>~ — g e - . — — — —
- Tt »:] ;J?;; 1 >2 A = Ay =1,2+0,35%, <31 (111)
X o= 44— S 3
| ] l s JIBYTaBpa
Y Y Y CPy > Qe
2 T coy < Qe; T T _1a ﬂ R, 7, c07e24 (112)
=) | 1<a<? w — Az =D sUM+2,5a
T, (o feer o)
3 vy 1<a<? A, =0,754,,, <0,52+1,8cx (113)
X — | . w:.—x
M-
¥
4 r— L<by/hy<2; Jow =(0,4+0,077,)(1+0,25 [2—b, /N (114)
e ) ™ 08< Z <4 A= 2 R
Yi
5 ¥ 1o y m,>1 Zuw =2JAR 7. IN <55 (115)
X— l X —
Nl y

Obo3nauenus, npunsmote 8 mabnuye 20:

pacdIeTHON TPaHMIIBI CTEHKH);

ceuenmst T = Q / (2ty, hy);
bt — mmpuHa mosnku TaBpa.
IIpumeuanus

A

uw

HacTOsAIICH TaOIUIBI COOTBETCTBEHHO.

MEXKAY 3HAYCHUSIMU

ceueHui tumna 3 — coriacHo 8.3.2.

na=1

COOTBETCTBCHHO.

A

uw

ﬂ’x — YyCJIOBHas1 rHOKOCTh CTCPXHA B IIJIOCKOCTHU ﬂeﬁCTBHﬂ MOMCHTA,

Cer — K03 dUIHEHT, OnpeaesieMbli o Tabauie 16 B 3aBHCUMOCTH OT O.;
a = (o1 - 07) / 01 (31€Ch 6] — HaUOOJIBIIEE CKUMAIOIIEE HATIPSDKCHUE y PACUETHON TPAHMIBI CTEHKH, IIPHHIMAEMOE CO 3HAKOM
«IUTFOCY» U BBIYMCIICHHOE 0e3 ydeTa KO UIUEHTOB (., CQy U Qgyy; O2 — COOTBETCTBYIOIIEE HAIPSUKCHHE Y MPOTHBOIOJIOKHON

B=015cy t/ o1 (3mech T = Q/ (ty hy) — cpentee kacaTenbHOe HANPSDKEHUE B PACCMATPHBACMOM CEYEHHU; ISl KOPOOIATOro

1 Jlnst ceuennii tuma 1 npu 3Hadenmsx 0 < m, < 1w 10 < my < 20 3HaueHus A, OIpeeIsOT O JTHHEHHOM HHTEPIOIALUA

BBIYMCIICHHBIMU COTJacHO TpeboBanmsM 8.3.2 (M, = 0) mwmu 9.5.8 (M, = 20) u mo dpopmynam (110) u (111)

2 Ipu a < 0,5 3HadeHne A, ONPENCISIOT IS CEUCHHH THIA 2 JBaXKIBI: COTIACHO TpeGoBaHMM 8.3.2 U ¢ HCIONB30BaHHEM

¢dopmyn (110), (111) ¢ yyerom mpUMEYaHUs] HACTOSIICH TAOMHIIBI TPU 3HAYEHHH My, KOTOPOE COOTBETCTBYET 3HAUCHHIO O JJIS

[Ipu 0,5 < o < 1 3HaueHus ﬂuw OTIPENeNAIOT IMHEHHON HHTePHOIALUEeH MEX Ty 3HaUeHUSIMHU /LJW , BBIYUCIIEHHBIMU TIpH o = 0,5
3 Jlns cedenuit Tuma 4 mpu A, < 0,8 wm A, >4 B dopmyine (114) Hacrosmeit Tabuumsl npuanMaor A, = 0,8 wm A, = 4

4 Jlnist cedeHnit Tuma 5 npu 3HageHmsx 0 < My < 1 3sHadeHHs A, ONpeelsioT [0 IHHEHHOI HHTEPIOIINN MEKTY 3HAYCHISIMU

BBIYHCIIEHHBIMH COTJIacHO Tpebosanusm 8.3.2 (M, = 0) u no dopmyne (115) HacTosmmeit TabIMIIBL.




10.4.3 I1pu Bemonnenuu ycaosus 0,8 < N/ (e A Ry v¢) < 1 npezenpHyo yCIOBHYIO THOKOCTD A

BeIyMCiIeHHYI0 10 Qopmyiaam (110) m (111) tabmuuer 20, nomyckaercsi YBENIWYMBATh ITyTEM
oTpeneeHus ee mo popmyIe

A= A #5( =) 1 | (116)

rae A,, )TUWZ — 3HA4YCHHUs /TMW , BeIauciIeHHble o gpopmynam (110), (111) u (112) Tadmuust 20.

uwl

IIpu Bemonuenun ycnosust N / (e A Ry v¢) < 0,8 3HaueHue /Tuw MIPUHUMAIOT PaBHBIM /Tuwz .

10.4.4 CTteHKM BHEIIEHTPEHHO CXKAaThIX JJIEMEHTOB CIUIOLIHOTO CEYEeHUs (KOJOHH, CTOEK, OIop U
T.I.) TIpA /TW > 2,3, KaK IPaBWIIO, YKPEIUIIIOT MOMEPEYHBIMI pedpaMu KECTKOCTH B COOTBETCTBUH C
TpeboBanusaME §.3.3.

10.45 Ilpu yKpemjIeHHH CTEHKH BHELEHTPEHHO C)KaTOro »JJIeMEHTa IPOROJBHBIM pedpoM

xecTkocTH (¢ MomentoM mHepmmu |, >6h,t%), pacnonosxennbiM mocepenuHe cTeHKH, HanGosee

ef “w

Harpy>KeHHYI0 4acTh CTEHKH MEXIy IOSICOM U OChI0 pedpa paccMaTpHBaIOT KaK CaMOCTOSTEIbHYIO
TUTACTUHKY U TPOBEPSIOT 1o Gopmyiam Tadmuusl 20. [Ipy 5TOM pacueTr n IpoeKTHpoBaHHE pedpa U
JJIEMEHTA B 11€JI0M BBINOJHSIOT C y4eToM TpeboBaHui 8.3.4.

10.4.6 B ciywasx xorzma (akTHdeckoe 3Ha4E€HHE YCIOBHOI THOKOCTH CTEHKH A, IpEBBIMIAET
npefensHoe 3HaYeHHue A, , BBIYUCICHHOE I ceueHHi Tuma 1 mo dopmyinam Tabmunsl 20, a s

cedeHuil TimoB 2 u 3 ¢ yderom npumedanus 2 tabmumsl 20 (mpu o < 0,5), momyckaercs MpoOBEpKY
ycToiuuBOCTH CTEPKHS 1Mo hopmynam (94), (100) u (101), a takxe mo popmyse (96) (mpu o < 0,5)

BBITIOJIHATH C YY€TOM pacyeTHON YMEHBILIEHHOU TIOMaan Ay.
10.4.7 YcToiuMBOCTD MOACOB (IIOJOK) BHELEHTPEHHO CXKAaThIX cTepikHeil ¢ rudkocteio 0,8 < A,

(ly) < 4 cumralor o0O0ecledeHHOH, eClli YCIOBHas THOKOCTh CBeca mosica (TIOJNKH)

A :(b(ef /tf),fRy/ E wmm mosicHoro imcra /T“:(bef o tf)ﬂfRy/ E He npeBblmiaer 3Ha4eHHI

peziebHON yenoBHoOM rudkoct A, (A, , ), onpenensiemsix o Gopmyaam tabauust 21.

Tabmuma 21
ITpenenbHast ycaoBHAs THOKOCTh cBeca
Tun Yo nosica A, WM HOSCHOTO JINCTA A, HPH
- Cxema cedeHHs ¥ SKCIEHTPUCUTET | TPUMEHEHHS uf ur 1 TP
opmyin rudkocTH crepxHs 0,8 < ﬁ_,x (/Ty) <4
1 e y 1L, A = A —0,01(L5+0,7%,)m,  (117)
o
X — }— X g P x
'y ¥y
y! Y
2 ,TbCL, Osm<5 17 =4, -001(53+137)m, (118
&
x— 11 lx
Yl
3 *‘_%______. A =0,36+0,107, (119, a)
] I..-- RE _
Q)K
)’




4 y y | Ay =0,36+0,104, (119, 6)

|
X — —— X e X
e 7 | €,
Y ) —

»i y

Obosnauenue, npunamoe 6 mabauye 21:

A

ufc —— HPCACIBHOC 3HAYCHUC yCJ'[OBHOﬁ THOKOCTH CBeca I0sCa WM TMOSICHOTO JIUCTa HEHTPAJIbHO-CXKATOro

JJIEMEeHTa, OIpesiesieMoe corylacHo TpeboBanmsaM §.3.7 u 8.3.8 cooTBEeTCTBEHHO.
[pumeuanne — Ipu 3HaueHwsIX 5 < My < 20 3Havenus A, (A, 1 ) OIPENIEISIOT MO IMHEHHON MHTEPIIOIALIMN
Mexy 3HaueHHIME Ay (A ), BBIIHCICHHBIME 110 (hOPMyIaM HACTOSIIEH TabIHIBI i cornacHo 9.5.14 1 9.5.15

(mpu M = 20) COOTBETCTBEHHO.

10.4.8 Jlns cBecoB mosicoB (TIOJIOK), OKaMIIGHHBIX peOpamu (PHCYHOK 5), 3HAYCHHUS IMPEae/IbHON

YCIOBHOM TIHOKOCTH A

(A1), ompenensemble 10 (opmynam TaOmuubl 21, yMHOXalT Ha
ko3¢ punmenr 1,5.
Pa3mepsl okaiiMirsronero pedpa onpeiensioT corjiacHo TpeboanusM 8.3.9.

10.4.9 Ilpn Ha3HAUYeHHM CEYCHMH BHEIEHTPEHHO CXKATBIX 3JIEMEHTOB MO MpPEAETbHONH TMOKOCTH
3HA4YEHU NPEJEIbHBIX yCIOBHBIX THOKOCTEH CTEHKH A

uw 2

ompeaesieMbIX 1Mo ¢popmyinaM Tadbmumsl 20,
a TaKke MosAcoB Ay (A, ,), onpenendeMpx mo Qopmynam Tabmuubl 21 M COrIacHo TpeGOBaHMAM
10.4.8, nomyckaercst yBeIMYMBATh YMHOKEHHEM Ha KOA(PQUIMEHT fgom AR, /'N , HO He Gonee 4em B

1,25 pasa (3mech @n — MeEHbIOIeE U3 3HAYCHUH @, CQy, (Pexy, HCIOIB30BAHHOC IPH IPOBEPKE
YCTOHYMBOCTH 3JIEMEHTA).

11 PACYETHBIE JJIMHBI U ITPEJAEJLHBIE THBKOCTH JIEMEHTOB CTAJIBHBIX
KOHCTPYKIIAM

11.1 PACYETHBIE JUIMHBI 3JIEMEHTOB IIOCKHX ®EPM, CBSI3EN U
CTPYKTYPHBIX KOHCTPYKIIUHA

11.1.1 PacueTHble JUIMHBI CKATHIX JIEMEHTOB IIOCKUX (DepM U CBs3eil B WX IUIOCKOCTH lg U u3
wIockocTH lggy (pucynok 11, a, 6, 6, 2), 3a HCKITIOYCHHUEM DJIEMEHTOB, yKazaHHbiX B 11.1.2 u 11.1.3,
MPUHUMAIOT 10 Tabiume 22.
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@ — TPEeyroJibHas CO CTOWKaMH; 6 — PacKOCHasI; § — TPEYTOJIbHAs CO LIMPESHTSISIMHE;
2 — TMOJIypacKOCHas TPEYroJibHAs; 0 — HepeKpecTHas
Pucynox 11 — CxeMmsl pemietok GpepM JUisi ONpeeieHns PaCUCTHBIX JUTHH CHKATBIX 3JIEMEHTOB
(0o603HayeHNst — cM. Tabauiy 22)




Tabnuma 22

PacuerHbie JUHHBI lgs 1 ls 1
OTMOPHBIX
Ne P IpOYUX
Hanpasnenue npogonbpHOro u3ruda snemeHrta hepMsl PacKOCOB H
ILIL. MOSICOB 3JIEMEHTOB
OIOPHBIX
peLIeTKH
CTOCK

1 |B mtockoctu depmsl lgf:
a) 115 hepM, KpoMe yKa3aHHBIX B ITO3ULWH 1, 6 I I 081
6) mis d¢epM w©3 OAMHOYHBIX yroikoB u ¢epm c| | I 091
[PHUKPEIUIEHUEM SIIEMEHTOB PEIIETKH K ITOSICaM BIIPUTHIK

2 |B HampaBieHHH, MEPICHANKYISIPHOM IUIOCKOCTH (epMbl (U3
TIOCKOCTH (pepMb) leg 1
a) Ut pepM, KpoMe YKa3aHHBIX B MO3UIMH 2, 6 I, I, Iy
6) w1 hepM ¢ TIPUKPETUICHHEM DJIEMEHTOB PEIIeTKH K mosicam| |y Iy 091,
BIIPUTHIK

3 |B mo6om nHampaBieHuu log = lgry s depm u3 omuuounsix| 0,85 | | 0,851
YrOJNKOB MPH OJUHAKOBBIX DPACCTOSHUSIX MEXIY TOYKAMH
3aKPEIICHUsI DJIEMEHTOB B INIOCKOCTH U U3 INIOCKOCTH (hepMBbI

Obo3nauenus, npunsamoie 8 mabauye 22 (pucynox 11):

| — reomerpuyeckasi IJMHA BJIEMEHTa (PaCCTOSHHE MEXKIY LEHTpaMH OJMKaWIIMX Y3JI0B) B IJIOCKOCTH
(epmsr;

l; — paccrosiHHE MEXIy y37IaMH, 3aKpPEIUICHHBIMH OT CMEIICHHS U3 IUIOCKOCTH (epMbl (mosicaMu depm,
CIEIUANBHBIMU CBSI3SIMH, JKECTKMMH IUIMTaMH IOKPBITHH, NMPUKPEIUVICHHBIMUA K TOSCY CBApHBIMH IIBAMHU WIIH
0oaTaMH, M T.11.).

11.1.2 Pacuetnyto miuHY lgt 1 37€MeHTa, 10 ATMHE KOTOPOro ASHCTBYIOT CokumMatoriue cuibl Ny u N,
(N1 > Ny), u3 miockoctu depmsi (prcyHok 12) onpeensor mo Gopmysie
Ief’l = (0,75 + 0,25 N2 / Nl) |1. (120)
[Tpu 3TOM pacyeT Ha YyCTOWYNBOCTH BBHINOJHAIOT Ha ycuiue Nj.
PacuerHbie mInHBL lgf U lof; DTEMEHTOB IOCTOSIHHOTO CEYCHHS, PACKPCIUICHHBIX CBA3SIMH Ha
y4acTKax PaBHOW IUIMHBI M HATPY>KEHHBIX Pa3IMYHBIMU YCHIMAMH Ha THX Y4acTKaX, HOITyCKaeTcs
omnpenenste cornacHo tabdauue O.1 npunoxenus O.

a I,

a — cxeMma (epMsbl; 6 — cxema cBs3el Mexny pepmamu (BUI hepMbl)
Pucynok 12 — CxeMsl JUTs OTIPEIICIICHUS] PACUCTHOM JUTMHBI TIOSICA U3 IJIOCKOCTH (PepMBbI
(0o603HayeHnst — cM. Tabauiy 23)

Tabimma 23
Pacuernas qmuHa lery M3 IIIOCKOCTH hepMbI IPH
Koncrpykuus y3ia nepecedeHus 3JeMEHTOB PELIeTKH I0J1/IEPKHUBAIOIIEM IEMEHTE
pacTsHyTOM | HepaboTaroueM CKaTOM
O0a 31eMeHTa He IPEPHIBAIOTCS | 0,71, lh
TloanepxuBaromuii JJIEMEHT  MPEpPHIBAETCS U
nepeKkprIBaeTcs (PacoOHKOI:




paccMaTpuBaeMblil 3JIEMEHT He IpephIBaeTCs 0,71, Ih 141,
paccMaTpuBaeMblii  3JIEMEHT  IpephIBaeTcs U 0,71, — —
nepeKpbIBaeTcsi pacoHKOU

Obo3nauenus, npunsameie 8 mabauye 23 (pucynox 12):
| — paccrosiHne MeX Iy LIEHTpaMu y3710B (GepMbl U IIePeCceUCHHs JICMEHTOB;
l; — monHas reoMeTpuUecKas AJIMHA JJICMECHTA.

11.1.3 PacuerHble AuHbI lef U ler 1 DIEMEHTOB TIEPEKPECTHOM PEIIETKH, CKPETIIEHHBIX MKy COO0M
(pucyHoxk 11, x), npuHAMAIOT:

B IUIOCKOCTH ()epMbl — PaBHBIMH PACCTOSHHUIO MEXAY LEHTpaMH Y3J0B (pepMbl U TepecedeHus
aneMeHTOB (lgs = 1);

U3 IJIOCKOCTH (pepMBI: JUIS CKATBIX dJIEMEHTOB — MO Tabiuie 23; Al pacTAHYTHIX 3JIEMEHTOB —
PaBHBIMH MMOJHON reOMeTpHYecKoit amuHe 3eMeHTOB (lerg = 1);

11.1.4 Panmuychl WHEpPUWH | CEYCHHH SIICMEHTOB W3 OJUHOYHBIX YTOJKOB MPH OMpEICICHHH
THOKOCTH NPUHHUMAIOT:

npu pacueTHolM sumHe dnmeMenta He Menee 0,851 (rme | — paccrosHme Mexmy IeHTpaMu
OMIDKANIIKMX y3]I0B) — MHHUMATBHBIME (I = Ipin);
B OCTIBHBIX CIIydasgX — OTHOCHTENBHO OCH YTOJIKA, MEPIEHINKYIAPHON WIM HapajienbHOM

wIockocTh (epmbl (i = iy Wit | = iy B 3aBHCUMOCTH OT HAIIPABJICHHUS IIPOIOIBHOTO H3rH0a).
11.1.5 PacueTHbIe [UTHHBI lof SIEMEHTOB CTPYKTYPHBIX KOHCTPYKIMI TPUHAMAIOT 110 Tabuie 24.

Tabmuna 24

Ne m.m. OJIeMEHTH! CTPYKTYPHBIX KOHCTPYKIHH Pacuernas muinHa lg
1 [Kpome yka3aHHBIX B MO3UIMAX 2 U 3 |
2 |Hepaspesnble (He TmpephIBaroIIyecss B Yy3Jax) Iosica, a Takxke 0,851

JJIEMEHTBI TMOSICOB M PEIIETOK, MPUKPEIUIIEMBIX B y3JaX CBapKOi
BIIPUTHIK K IIAPOBBIM HJIH [IHUJIMHAPHYECKAM Y3JIOBBIM DJIEMEHTAM

3 |V3 0AMHOYHBIX YTOJKOB, MPUKPEIIIEMBIX B Y3J1aX OJHOM MOJIKOM:
CBApHBIMHY IIBAMHU WM 0ONTaMu (HE MEHEe JIBYX), PacIOI0KEHHBIMA
BIOJIb 31eMeHTa, mpu | / iyiq:

110 90 |

¢B. 90 o 120 0,901
» 120 » 150 (TONBKO AJIS 3JIEMEHTOB PELIETKH) 0,751
» 150 » 200 (TonbKO /ISt DIEMEHTOB PELIETKH ) 0,701

oxauM 6oroM mpH | / iin:

10 90 |

¢B. 90 10 120 0,951
» 120 » 150 (TONBKO /1711 DIEMEHTOB PELIETKH ) 0,851
» 150 » 200 (ToJbKO /111 DJIEMEHTOB PELIETKH) 0,801

Obo3nauenue, npunamoe 8 mabauye 24:
| — reomerpudeckas JyiHa 37€MeHTa (PACCTOSIHUE MEXKTY IEHTPAMH y3JIOB CTPYKTYPHOU KOHCTPYKIIMH).

Pamiychl MHEPIUK CEUCHHUH | DIEMEHTOB CTPYKTYPHBIX KOHCTPYKITHIA MIPH OMPEACICHUN TMOKOCTH
NPHHAMAIOT:

JUTSL COKATO-U3TNOAEMBIX SIIEMEHTOB — OTHOCHTEIBHO OCH, NEPICH/IUKYISIPHON UITH MapasieabHOR
WI0CKOCTH u3ruba (i = iy wnn i = iy);

B OCTQJIbHBIX CITYYasiX — MHHUMATBHBIMH (I = ipin).

11.2 PACYETHBIE JJHUHBI SJIEMEHTOB [TIPOCTPAHCTBEHHBIX PEHIETYATBIX
KOHCTPYKIMIA

11.2.1 PacueTtHbie THHBI lef 11 paiilyChl HHEPIIMN CEYCHUH | CIKATHIX W HEHATPY)KCHHBIX JICMCHTOB
MIPOCTPAHCTBEHHBIX KOHCTPYKIHUH (PUCYHOK 13) M3 OAWHOYHBIX YTOJIKOB MPH OIMpPEAeIICHIH THOKOCTH
NPUHUMAIOT N0 Tabuie 25 ¢ yuerom Tabnuil 26 u 27.

Pacuernbie THHBI lof U pagnyCchl HHEPIUK | PACTSAHYTHIX DJIEMEHTOB M3 OJWHOYHBIX YTOJKOB MPH
OMpEaACIICHNN TUOKOCTH IMPUHUMAIOT:

IS TTOSICOB — 10 Tabuure 25;

JUTSL IEPEKPECTHBIX PACKOCOB MO PUCYHKY 13, @, 0 — B MJIOCKOCTH FpaHd — paBHBIME JutiHE lg 1
pauycy WHEPLUHUH imin; U3 TUIOCKOCTH TPaHM — pPaBHBIMH MOJHO# uHe packoca lg; u pamuycy




HHEPIHH iy OTHOCHTEIIFHO OCH, TTAPAIUICIbHOM TJIOCKOCTH TPAHHM;
JUTSL PACKOCOB IO PUCYHKY 13, 6, 6, 2, € — paBHBIMU JUTHHE |g 1 paguycy HHEPIHH ipjn.
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a, 06, 6 — C COBMEIIIEHHBIMU B CMEXHBIX TPaHsX y3J1aMH; 2, 0 — C HE COBMEIIICHHBIMHU B CMEXHBIX
TPaHsX y3JIaMHU; € — C YaCTHYHO COBMEIICHHBIMU B CMEXXHBIX TPaHAX Y3JIaMH
Pucynok 13 — Cxembl IPOCTPAHCTBEHHBIX PEUIETIATHIX KOHCTPYKIHH
(0o6o03HaYCHHS — CM. TaOIUIH 25, 26)

Tabmuma 25
DJIeMEHTHI IPOCTPAHCTBEHHBIX KOHCTPYKIIHIA It i

Iosca:

o pucysky 13, a, 6, 6 I imin

1o pucynky 13, 2, 0 0,73 1, imin

o pucyHky 13, e 0,64 1, Imin
Packocsr:

o pucyHky 13, a, 0 g lac imin

o pucyHky 13, 6, 6, 2, e ug lg imin
Pacnopku:

no pucynky 13, 6, e 0,80 I Imin

1o pucyHky 13, 0,73 1 Imin

Obosnauenus, npunsamolie 6 mabauye 25 (pucynox 13):

ly — ycnoBHas 1nMHa, NpHHUMaeMasi o tTadiuie 26;

g — KO3 GHUIHEHT pacUETHOH JITHHEI packoca, IPHHUMAaeMbIii 1o Tabmuie 27.

[Tpumeuanus

1 Packocsl o pucyHky 13, @, 0 B TOUKax IepecedeH s JOIDKHBI ObITh CKPETIIEHBI MEXXTy COOO0M.
2 3uauenue lg 1715 pacnopok no pucyHky 13, 6 1aHO Juisi pABHOIMONIOYHBIX YTOJIKOB.

Tab6muma 26
VYcnosras muHa packoca lg mpu
KoncTpykuus y3na nepeceyeHus 31€MEHTOB PEeIETKH MO/JIEP’KUBAIOILIEM JIEMEHTE
pacTSIHYyTOM | HepaboTaromeM |  CiKaToM
O6a cTepHs He TPEPHIBAIOTCS Iy 1,314 0,8 Iy
TloanepxuBaromumii 3JIEMEHT MIpEPBIBAETCS "
TEPEKPBIBACTCS (bacoHKOi, paccMaTpuBaeMbIil




3JIEMECHT HE IPEPHIBACTCA:

B KOHCTPYKIHUAX IO PUCYHKY 13, a 1,314 1,614 la1
1O *%e, 13, 0 (4,75-0,15n) I4 | (1,9-0,1n) l4 lg1
V3en mepecedeHHs — DJIIEMEHTOB — 3aKpCIUICH  OT lg ly Iy

CMEIIEHHS U3 TUIOCKOCTH rpaHu (auadparMoii U T.11.)

Obo3nauenue, npunamoe ¢ maoauye 26 (pucynox 13):

n= Im,min Id / (Id,min Im)
1€ Iy min ¥ | min — HAaNMEHBIINE MOMEHTHI HHEPIIUY CCUCHNUSI COOTBETCTBEHHO I10sICA U pacKoca.
IMpumedanne — [pu n <1 u n > 3 B popmynax TaGiunbl 26 NPHHAMAIOT COOTBETCTBEHHO N =11 n=3.

Tabauua 27
3uauenue Yy opu | / iy, paBHOM
IMpuKperieHne packoca K mosicam 3Hayenue N 060 o8, 60 10 160 5. 160
CeapubiMH mBamu, Gonrtamu (He MeHee Jlo 2 1,14 0,54 + 36 i/l 0,765
JIBYX), PacIOJIOKEHHBIMH BIOJIb packoca CB. 6 1,04 0,54 + 28,8 ipin/l 0,740
OnxauM 0oaTOM [pu 1r00BIX 1,12 0,64 + 28,8 ipin/l 0,820
3HAYEHHAX

Obo3nauenus, npunsamole 6 mabauye 27:

N— 1o Tabnwuie 26;

|— nnuHa, nmpuauMaemast paBHOiL: |y — s packocoB mo pucysky 13, 6, 6, 2, e; lg. mo Tabmuue 26 — st
PacKoCcoB 1o pUCyHKY 13, a, 0.

[Ipumeuanus

1 3HaueHue gy mpu 2 < N < 6 ONpeneNsAOT TMHSHHON HHTEPIIOISIIEH.

2 Ilpu mpUKpeIIeHN: OJJHOTO KOHIIa packoca K 1moscy 6e3 (pacoHOK cBapKoi WM 0oJTaMH, a BTOPOTO KOHIIA
— depe3 (aconky kodpduIMEHT pacdeTHOH [IMHBI packoca mnpuHHMalT paBHbiM 0,5 (1 + pg); mpu
MPUKPETUIEHNH 000MX KOHIIOB PACKOCOB yepe3 GpacoHKd — g = 1,0.

3 KoHupl packocoB 1o pHCYHKY 13, 6 Kpemsar, kak mHpaBmio, 06e3 ¢acoHOK. B 3Tom ciyuae mpu mx
NPHUKPEIUIEHHN K PacliopKe M IOSCY CBapHBIMHU IIBaMH WM OontaMu (He MEHee JBYX), PAacIOI0XEHHBIMH BJIOJb
packoca, 3HaUeHHEe KOG PHIMEHTA |l IPUHAMAIOT TP 3HAYECHHH N «10 2». B ciaydae mpuUKperuieHns: uX KOHIIOB
OJZIHUM 0O0JITOM 3HAYCHHE |y MIPUHUMAIOT 110 CTPOKE «OJHHUM OOITOM», a IPH BBIYMCICHUH 3Ha4YeHHUs g cornacHo
tabnuie 25 BmMecto pg npuanmaiot 0,5 (1 + pg).

11.2.2 PacuerHble IIHHBI lgs ¥ pajgMychl MHEPIMH | 3JIEMEHTOB W3 TPYO WIIM MApHBIX YTOJIKOB
NPUHHUMAIOT corjacHo TpeboBanusam 11.1.1—11.1.3.

11.2.3 PacyerHple AJMHBI CXKAaThIX JJIEMEHTOB IPOCTPAHCTBEHHBIX PEUIETYATHIX KOHCTPYKIHMH
JIOIYCKAeTCsl OINpPEAENATh M3 pacyeTa C HCIHOJB30BAHUEM CEPTH(QUIMPOBAHHBIX BBIYHUCIUTEIBHBIX
KOMIUIEKCOB (B MPEAIIOI0KEHHH YIPYroi paboThl cTau U HeZle(OpMUPOBAHHOW CXEMBI).

11.3 PACUETHBIE JJIUHBI KOJIOHH (CTOEK)

11.3.1 PacuerHbie JUIHHBI lef KONOHH (CTOEK) MOCTOSHHOTO CEYEHWS WIIH OTIHCIBHBIX YYaCTKOB

CTYNEHYATHIX KOJIOHH ONPEIeISIOT o GpopmyJie
le=pd, (121)
rae | — fnHa KOJOHHBL, OTASIBHOTO YYacTKa €€ UK BBICOTHI ITaXa,

W — K03 OUIMEHT pacueTHOH JUTHHEL.

11.3.2 TIlpu omnpeaeneHur KOIQDUINEHTOB pacYeTHOM JUIMHBI KOJOHH (CTOCK) 3HAYCHUS
IMPOJAOJIBHBIX CHUJI B DJIEMCHTAX CUCTEMBI IIPUHUMAIOT, KaK IIPaBUJIO, JJId TOTO COUYCTAaHUA HATrPy30K, M1
KOTOPOTO BBITIOTHSETCS MMPOBEPKa YCTONUMBOCTH KOJIOHH (CTOEK) COTIACHO TPeOOBAaHHSM Pa3/IeioB &
n 10 Hacrosmero CBoia mpaBwil.

Jlonyckaercst onpenensaTh KOd(QQUIUEHTH PacyeTHOH IJIMHBI KOJOHH IOCTOSHHOI'O CEYEHHS M
OTJEJBbHBIX YYaCTKOB CTYNEHYATBHIX KOJOHH JIMIIb JUIS COYETaHHs HArpy3oK, JIArolero HauOoJblIve
3HAUEHMs TPOIOJBHBIX CHJ B KOJIOHHAX W Ha OTACJIBHBIX YYacTKax, W IOJydYCHHBIC 3HAYCHMS
K03(h(pUIKEHTa [ UCTIONB30BATh ISl IPYTUX COUETaHUH HAarpy3o0K.

IIpuy o>ToM HeoOXoAMMO  pas3iaW4aTh HECBOOOAHBIE  (pacKpeluleHHble) ¥ cBOOOJHBIC
(HepackperuieHHbIE) paMbl. B mepBoM ciydae y3ibl KpEIUICHHSl pHUrelieii K KOJIOHHaM HE HMEIOT
CBOOOBI NEpeMeIIeHHs B IIFIOCKOCTH PaMbl; BO BTOPOM CIIydae TaKHe MePEeMEICHNsI BO3MOXHEI.

11.3.3 KoadpumueHTsl pacueTHON UIMHBI L KOJIOHH (CTOEK) MOCTOSHHOTO CEYEHHS ONPEJEIIoT B
3aBUCUMOCTH OT YCJIOBHIl 3aKpeIUICHHs HMX KOHIIOB M BHAa Harpy3ku. I HEKOTOpBIX CIllydacB
3aKperuIeHHs KOHIIOB M BU/Ia Harpy3KH 3HAYCHUS [l IPUBEICHBI B Tabmmie 28.

Koaddummentsr pacueTHOW MAIMHBI KOJOHH (CTOEK) TIOCTOSHHOTO CEYEHHS C YOPYyTUM




3aKpeIyIeHueM KOHLIOB JIOIyCKaeTcsl OompenensTb o ¢opmynaMm, npuBeneHHbIM B Tadmuue O.2
npuinoxenus O.

11.3.4 KoaddunmeHTsl pacyeTHOH JUIMHBI |L KOJOHH IOCTOSHHOTO CEYEHHS B IUIOCKOCTH
CBOOO/HBIX U HECBOOOAHBIX paM IPH XKECTKOM KPEIUICHWH pHUresied K KOJIOHHaM U IPH OJMHAKOBOM
Harpy>KeHHuH y3JI0B, PACIIOJIOKEHHBIX B OJIHOM YPOBHE, ONPEEISAIOT 110 GpopMysiaM TabauIs! 29.

11.3.5 KoadpduuueHnTsl pacueTHOl MJIMHBI [I KOJOHH (CTOEK) 1-ro sipyca OJHONPOJIETHBIX WU
MHOTOIIPOJIETHBIX paM JIOITyCKaeTcs onpeaeniTs corsacHo tabnune O.4 npunoxenus O.

11.3.6 Ipu otHowmenun H / B > 6 (rne H — mosHast BBICOTa CBOOOIHOI MHOTO3TaKHOM paMbl, B —
MIMpYHA paMbl) JOJDKHA OBITH NMpOBepeHa oO0Ias YCTOWYMBOCTH paMbl B ILIEJIOM KaK COCTaBHOTO
CTEpIKHSI, 3aIEMJICHHOTO B OCHOBaHHH U CBOOOTHOTO BBEPXY.

Tabmuma 28
/
Cxema fl/
3aKpernieHus t|
KOJIOHHBI
(croiikn) u BUL
Harpy3Kku Nonas
u 1,12

Tab6muma 29

Koaddumment B

Cxema paMsl dopmyiax (122)—(126) Kosddurment p
p [ n

CB0OOIHBIE paMBI

o ISlIC

ICI].

k(n +n
M 0,38
k+1 H=21+— (122)
n
¥ I, N o Il

' T k(n1+n2) , n+0.56 (123)
Niy (N 1p N K+l # " \hvoaa

I '3 Il
|
Bepxuwuii sTax Mpun<0,2
",vl I 'NI h/ N_| k(p+p,) | 2k(n+n,) (p+0,68)yn+0,22
u a s ) k+1 k+1 H= (124)
] 0,68 +0,9)(n+0,08)+0,In
lr I- l{ I{ I( -~ \/ p( P )( )
— Cpennnii sTax
Ly hillk ] _ k(p,+p,) | k(n+n,)
k+1 k+1
. T 77,7 Hwxawuit sTax mpu n > 0,2
L 45
- 2k(py+p,) | k(n+n,) (p+0,63)\n+0,28
k+1 k+1 H= (125)
\/pn( p+0,9)+0,In
i : HecBobomHbIe pamsbl 1+0.46(p+n)+0.18pn
TM b‘ﬁ Al Ll' E BerHI/H‘;I 9Tax ‘Ll = 4/4 n r\ng p \) Vo Wy X 1 p (126)




05(pi+p2) | ni+n
Cpennmuii sTax

0,5 (p1+p2) [0,5 (N1 +ny)

HwxHuit stax

P1t+p2 |O,5 (ng +ny)

Obo3nauenus, npunsmole 6 mabnuye 29:

I, I 1 ljg, lip — MOMEHTBI MHEpIMU CEYEHUs] PHUresiel, MPUMBIKAIONIMX COOTBETCTBEHHO K BEPXHEMY H
HIDKHEMY KOHILY TPOBEPAEMOIT KOJIOHHBI,

l¢, |c — COOTBETCTBEHHO MOMEHT MHEPIIUK CEUCHUS M JUTHHA POBEPSCMOM KOJIOHHBI;

I3, I, — mposeTsr pamsr;

K — umcmo mponeros;

[Ipumeuanus

1 JInst xpaliHel KOJOHHBI CBOOOIHONH MHOTOIPOJIETHON PaMbl KOI(PQHUIIUECHT |1 ONMPEACISIOT MPH 3HAYCHUSX P
U N 1715 KOJIOHH OJHOIIPOJIETHOH paMBl.

2 JI1s OTHOIIPOJIETHOH MHOTO3Ta>KHOM paMbl IPH BEIYUCICHUH p U N B popmynax (124)—(126) npuHUMAIOT p,
=Ny, = 0.

11.3.7 [Ipu HepaBHOMEPHOM HArpy>KEHUH BEPXHHX Y3JIOB KOJIOHH B CBOOOHOW OJJHOITAKHOM pame
1 HAJIMYHHU KECTKOI'O JMCKA MOKPBITHUA U NPOAOJIBHBIX CBs3€EH Mo BEPXY BCEX KOJIOHH KO3(1)(1)I/ILII/ICHT
PaCUSTHOM IUTHHBI lef HANOOJIee HArpyKEHHON KOJIOHHBI B INIOCKOCTH paMbl OIPEEISIOT 1o GopmyIie

'>0,7, (127)

rae | — KOod(hQUIMEHT pacyeTHOU JUIMHBI MPOBEPSAEMOi KOJIOHHBI, BBIYMCICHHBIH 1O (opMysam
(122) u (123) Tabmuust 29;

l, N — MOMEHT HHEpPIMHM CeYEeHHS U YyCWwine B Haubojiee HarpyKeHHOH KOJIOHHE
paccMaTpUBaEMOM paMbl COOTBETCTBEHHO;
2Ni, 2l — cymMMa pacyeTHBIX YCWIMH M MOMEHTOB WHEpPIMH CEYEeHHH BCEX KOJOHH

paccMaTpuBaeMoOi paMbl ¥ YETBHIPEX COCEIHUX paM (IO JIBe ¢ Ka)XII0W CTOPOHBI) COOTBETCTBEHHO; BCE
YCHWIINSL HAaXOMAT IIPU TOM YK€ COYETaHUM Harpy3oK, KOTOpoe BbI3bIBaeT ycmime N B IpoBepsemMoit
KOJIOHHE.

11.3.8 Koadduimentsr pacueTHOW UIMHBI | OTAENBHBIX YYacTKOB CTYIIEHYaThIX KOJIOHH B
TUTOCKOCTH paMbl OTIPEIEISIIOT COTIacHO MpuiiokeHu:o I1.

[Mpn ompeneneHun KO3(QQUIMEHTOB pPACUETHOM JUIMHBI [ JUIS CTYNEHYaThIX KOJOHH paM
OJTHOATA)KHBIX POU3BOJICTBEHHBIX 3/1aHUH JTOITyCKaeTCs:

HE YYUTHIBATH BIMSHUE CTEIICHHU 3arpy>KeHUs M )KECTKOCTH COCEAHUX KOJIOHH;

JUIE MHOTOTIPOJIETHBIX paM (C YMCIIOM IPOJIETOB JABa W 0Ooyee) NMpH HAIMYMHU JKECTKOTO JUCKa
MOKPBITHS WM TPOJOJIBHBIX CBSI3€H, CBS3BIBAIOIIMX IOBEPXY BCE KOJOHHBI M OOECIEYHMBAIOIINX
MPOCTPAHCTBEHHYIO PAa0OTy COOPYKCHHMS, ONPEEISITh PACUCTHBIC JUIMHBI KOJIOHH KakK JUIi CTOEK,
HETIOJIBM)KHO 3aKPEIUICHHBIX Ha yPOBHE PHUTETICH.

11.3.9 Ilpu onpeneneHnn Ko3(hGHUIMEHTOB PACUETHBIX JUIMH KOJOHH PAaMHBIX CHCTEM COTIJIacHO
11.3.3—11.3.8 nomyckaeTrcsi YYHTBHIBATh BJIMSHHE Xapakrepa Ie(OPMUPOBAHHMS CHUCTEMBI IOJ
Harpy3Koi B COOTBETCTBUH C mpuiiokeHuem O.

11.3.10 PacueTHblc JUIMHBI KOJIOHH B HAMpPAaBJICHUW BJOJb 3MaHUS (M3 IUIOCKOCTH PaMBbI), Kak
MPaBWJIO, MPUHUMAIOT PaBHBIMH PACCTOSHUSM MEXKIY 3aKPEIUICHHBIMH OT CMEIICHUS U3 IJIOCKOCTH
paMbl TOYKaMu (OTIOpaMH KOJIOHH, ITOJJKPAHOBBIX 0aJIOK M MOACTPONWIBHBIX (epM, Y3JIaMH KperIeHUs
CBsI3¢H M pureneit u T.11.). PacueTHble IIMHBI TOITyCKaeTCs ONPEIENATh HA OCHOBE PacUeTHOI CXEMBI,
yUUTHIBatoel pakTHUECKHE YCIOBHS 3aKPEIICHNS! KOHIIOB KOJIOHH.

11.3.11 PacueTHyto AnMHY BETBEH IJIOCKHUX OIOP TPAHCIIOPTEPHBIX TAJIEpeil MPUHUMAIOT PaBHOM:

B MPOAOJIFHOM HAIpaBICHUH TaJlepel — BBICOTE OIMOpPHI (OT HU3a 0a3bl 10 OCH HIKHETO Mosica
(epmBl MM OaNKM), YMHOXKEHHOW Ha KO3()(HUIMEHT U, OTMpeneNsieMbld KaK JUIl CTOEK MOCTOSHHOTO
CCUCHHS B 3aBUCHMOCTH OT YCJIOBHH 3aKpETICHHUS X KOHIIOB;

B TIOIIEPEYHOM HAINpaBJICHUH (B TUIOCKOCTH OIIOPBI) — PACCTOSHHUIO MEXIY LEHTPAaMH Y3JIOB; MPH
3TOM JOJDKHA OBITh MpPOBEpPEHa 00Ias YCTOWYMBOCTh OMOpPHI B 1I€JIOM KaK COCTaBHOTO CTEpIKHS,
3alIeMJICHHOTO B OCHOBAaHUH U CBOOOTHOTO BBEPXY.

11.4 MIPEJEJIBHBIE TNHBKOCTH 2JIEMEHTOB




11.4.1 T'uOkoctu smeMeHTOB A = |l / i, Kak mpaBuiIO, HE OOJDKHBI MPEBBINIATH IPEIEIbHBIX
3HA4YEHHUH A, IPUBEACHHBIX B Tabnuue 30 [is CKATHIX AIEMEHTOB U B Taduuie 31 — Jist pacTSHYThIX.

Jlyist 27IeMEHTOB KOHCTPYKIMH, KOTOpBIE COIVIACHO MNpHJIOKeHHI0 B oTHocstcs k rpymme 4, B
3maHusAX U coopyxeHusx | u |l ypoBHel oTBeTcTBEHHOCTH (COTJIACHO TpeOOBaHMSM NpUIIOXKEeHUs 7*
«Y4er OTBETCTBEHHOCTH 37aHui U coopyxeHuin» k CHull 2.01.07), a Ttakxke /i BCceX IJIEMEHTOB
KOHCTPYKIMH B 37aHHAX W coopykeHusix |ll ypoBHS OTBETCTBEHHOCTH JOIyCKaeTcs ITOBBIIIATH
3HaYEHHME NpeenbHoM rnokocTr Ha 10 %.

Tab6muma 30

[IpenenvHas
OneMeHTH KOHCTPYKLUI THOKOCTH CHKaThIX
2JIEMEHTOB A

Ne

II.I1.

1 HOHC&, OIIOPHBIC PACKOCHI U CTOﬁKI/I, nepeaaromme OrnopHbIC PEaKINN:

IUIOCKUX  (epM, CTPYKTYPHBIX KOHCTPYKIMA ¥  TIPOCTPAHCTBEHHBIX 180-60a
KOHCTPYKIHH U3 TPYO WITH MAPHBIX YTOJIKOB BEICOTOH 710 50 M
IMPOCTPAHCTBEHHBIX KOHCTPYKLIHMH W3 OAMHOYHBIX YTOJIKOB, a TaKXKe 120
MIPOCTPAHCTBEHHBIX KOHCTPYKIIMK U3 TPYO W MapHBIX YTOJIKOB BBICOTOMH CB. 50
M

2 |DnemMeHTHI, KpOME yKa3aHHBIX B MO3ULUSX 1 1 7:
IUIOCKUX (epM, CBApHBIX IPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIHH 210-60a

U3 OIUHOYHBIX YTOJIKOB, IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIUH U3
TpyO ¥ MapHBIX YTOJIKOB

MIPOCTPAaHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKLHH N3 OJUHOYHBIX YTOJKOB C 220-400
OONITOBBIMHU COCTNHEHHUIMHA

3 [Bepxuue mosica hepm, He 3aKpeIICHHBIE B MpoIlecce MOHTaXa (IIPeIeIbHYI0 220
rHOKOCTb NOCIIE 3aBEPLICHHS] MOHTAXa CIIeAyeT IPUHUMATh 110 MO3UInH 1)

4 |OcHOBHbIE KOJOHHBI 180-60a

5 [BropocTteneHHbIe KOJIOHHBI (CTOHKH (axBepka, (OHaped M T.II.), SJIEMEHTHI 210-600

peLIeTKN KOJIOHH, 3JIEMEHThI BEPTUKAIBHBIX CBSI3eH MEXIY KOJIOHHAMH (HHXKE
0asoK KpaHOBBIX IIyTeH)

6 [DmeMeHTBI CBs3el, KpOME YKa3aHHBIX B IMO3UIMU S5, a TaKKe CTEPKHH, 200
CITy’Kallie Uil YMEHBIIEHHs] pacyeTHOM JJIMHBI CKAThIX CTEPIKHEH, U Apyrue
HEeHarpy)KeHHbIE DJIEMEHTHI, KpOME YKa3aHHBIX B IO3UIMU 7

7 |CxaTble W HEHarpy>XeHHbBIE BJIEMEHTHl MPOCTPAHCTBEHHBIX KOHCTPYKLMM 150
TaBPOBOTO M KPECTOBOTO CEUYEHHH, IO/IBEP)KEHHBIE BO3/CHCTBUIO BETPOBBIX
HArpy30K, P IPOBEPKe TMOKOCTH B BEPTUKAIBHOM TIOCKOCTH

Obosnauenue, npunamoe 6 mabauye 30:

N
o = ———— — ko3 dunment, npuHIMaeMslii He MeHee 0,5 (B HEOOXOIMMBIX CITydasx BMECTO ( CIIEIyeT
PAR 7,
NPUHUAMATH Q).
Tabmuma 31
[penenbHas THOKOCTH PACTSIHYTHIX AIEMEHTOB Ay
NPY BO3JCHCTBUH Ha KOHCTPYKIIMIO HATPY30K
OT KpPaHoB (CM.
Ne . UHAMHYECKUX,
DJIeMEHTBI KOHCTPYKLHUH npuMedaHue,
TLII. MPUIIOKEHHBIX
CTaTHYECKHX| MO3MIUS 5) U
HEIMOoCPEICTBEHHO
HKEJIE3HOIOPOIKHBIX
K KOHCTPYKLIUH
COCTaBOB
1 |ITosica u omopHBIE PacKOChl IUIOCKHX (epMm 250 400 250
(BKIMIOYAst TOPMO3HBIE (hepmbl) u
CTPYKTYPHBIX KOHCTPYKIMH
2 |OnemeHTHI thepm u CTPYKTYPHBIX 350 400 300
KOHCTPYKIHI{, KpOME YKa3aHHBIX B MO3UIUH
1
3 |HwxkHue mnosica 0aiok U QepM KpaHOBBIX — — 150
nyTeu




4 [DneMeHTHl BEPTHUKAIBHBIX CBA3EH MEXIY 300 300 200
KOJIOHHaMH (HIKe 0aJIOK KpaHOBBIX MyTeH)

5 |[Ipoune 3neMeHTHI CBsI3eH 400 400 300
6 |[losica m oIIOpHBIE PAaCKOCHI CTOEK M TPaBepc, 250 — —
TSTH TpaBepc orop JIMHUN
3NIEKTpoIepeIayH, OTKPBITBIX
pacrupeneIuTeTbHBIX YCTPOMCTB u
KOHTAKTHBIX CETeH TpaHCIopTa
7 |2nemMeHTBHl OMOp JIMHHUN DIEKTpOIeperayu, 350 — —

OTKPBITHIX paCIpeACTUTENbHBIX YCTPOUCTB 1
KOHTAKTHBIX CeTell TpaHCIopTa, Kpome
YKa3aHHBIX B MO3ULIUAX 6 U 8

8 |DnemeHTsI MIPOCTPAHCTBEHHBIX 150 — —
KOHCTPYKIIMH TaBpOBOIO W  KPECTOBOTO
ceueHnH (a B TATax TpaBepc — OIOp JIMHUH
JJIEKTpOIIepelaul M M3 OJWHOYHBIX
VTOJIKOB), TIOJBEP>KEHHBIX  BO3ICHCTBHUIO
BETPOBBIX  HArpy30K, TIPH  TPOBEPKE
THOKOCTH B BEPTHKAIBHOH INIOCKOCTH

[Ipumeuanus

1 B KOHCTpYKIMSX, HE MOABEPralOIIUXCs ANHAMHUYECKHM BO3/ICHCTBHAM, THOKOCTh PAcTSIHYTBIX 3JIEMEHTOB
HPOBEPSIOT TOJBKO B BEPTUKAIBHBIX IIJIOCKOCTSX.

2 JI1st 3IEMEHTOB CBsi3€il, y KOTOPBIX MPOru6 MoJ ACHCTBHEM cOOCTBEHHOro Beca He mpesbimaet | / 150, mpu
BO3/ICICTBUM HAa KOHCTPYKIMIO CTATHYECKUX HArPY30K J0MycKaeTcst mpuHUMaTh A, = 500.

3 I'nOKOCTh PaCTSHYTHIX JIEMEHTOB, ITOJBEPIHYTHIX IIPEIBAPUTEILHOMY HAIPSDKEHHUIO, HE OTPAaHNYNBACTCS.

4 3HaueHHs TNpeAeNbHBIX THOKOCTEH INPUHHUMAIOT NpPH KpaHax TpyHI pexuMmoB paborer 7K (B mexax
MeTauryprudeckux npoussoacts) u 8K mo 'OCT 25546.

5 Jlns HIDKHUX TOSCOB 0ajoK M (epM KpaHOBBIX IMyTeW NMpU KpaHax Tpymn pexumoB padoter 1K—6K
nomyckaeTcst mpuHuMarts A, = 200.

6 K nuHaMpyeckMM Harpyskam, INPHJIOKCHHBIM HEMOCPEICTBEHHO K KOHCTPYKIHMH, OTHOCSATCS HarpyskH,
IPUHUMAEMBbIC B pacueTax Ha YCTaJIOCTh WU C y4eTOM KO3 (HIMCHTOB AMHAMHUYHOCTH.

12 PACYET JIMCTOBBIX KOHCTPYKIIMI
12.1 PACUET HA ITIPOYHOCTbH

12.1.1 Pacyer Ha MPOYHOCTh JIMCTOBBIX KOHCTPYKLHUH (000IOYEK BpallieHHs), HAXOISIIMXCS B
0€3MOMEHTHOM HaINpsHKEHHOM COCTOSIHUH, BEITIONHSIOT 110 (hopMyJIie

1 2 2 2
—\/ax -o,0,+0, +3r,, <1, (128)
R y y Xy
Ve
TJie G, U G, — HOpPMaJbHbIC HANPSDKEHHS 110 IBYM B3aHMHO IEPHCHIUKYIIPHBIM HallPaBICHASIM;
Yo — KodbdumueHT ycmoBHH pabOTHl KOHCTPYKIHUM, HA3HAYaeMBIH B COOTBETCTBHH C

tpeboBannsamu CHull 2.09.03.

ITpu 5TOM aOCONIOTHBIC 3HAYEHMs TJIaBHBIX HANPSDKCHUH IOJDKHBI OBITH He Oosee 3HAYCHUI
pacyeTHBIX CONPOTHBIICHNH, YMHOKEHHBIX HA Y.

12.1.2 HanpsbkeHuss B 0OE3MOMEHTHBIX TOHKOCTCHHBIX 000JI0YKax BparieHus (pucyHok 14),
HAXOISAIIMXCS MO AaBJICHUEM JKUIKOCTH, T'a3a WK CBITyYero MaTepuaa, OpeaessioT mo GopMyiam:

F
__F . 129
Ry cos (129)
Oy = (p /t- (51/ rl) I, (130)

i G1 ¥ G, — MEPHUIUOHAIBHOE U KOJIBIIEBOE HAMPSDKEHUS! COOTBETCTBEHHO;

F — mpoexkins Ha 0Ch Z—Z 00O0JIOUKH MOJIHOTO PACUCTHOIO JABJCHHUS, ACHCTBYIONIETO HA 4acTh
o6osouku abe (pucynok 14);

r v 3 — paauyc u yroi, oKa3aHHbIC Ha pUCYHKe 14;

t — TomnmuHa 000JI0YKH;

P — PacueTHOE JTaBJICHUE HA TIOBEPXHOCTH 0O0JIOUKH;

Iy, ', — Paguychl KPHBHU3HEI B TNIABHBIX HAMIPABICHUSIX CPECIUHHON TOBEPXHOCTH O0OIOUKH.




Pucynok 14 — Cxema 000JI0YKH BpaIICHHs

12.1.3 HampsbkeHus B 3aMKHYTBIX OE3MOMCHTHBIX TOHKOCTCHHBIX OOOJIOUKAaX BpalleHHS,
HAXOJISAIINXCS O]l BHYTPEHHUM PaBHOMEPHBIM JIaBJICHUEM, OTIPEACIISIOT Mo (hopMyiam:
JUTSL ATHHAPHYECKUX 000TI0UECK

oy =pr/(2t); o, =pr/t; (131)
IUTsE chepUIECKUX 000II0UeK
o1 =0, = pr/(2t); (132)
JUTSL KOHUYECKUX 000JI09eK
o, = i ; O, = i ; (133)
2tcos g tcos g

IJie p — pacyeTHOE BHyTPEHHEe JaBJICHUE Ha IIOBEPXHOCTH 000JI0YKY;
I — paguyc CpeANHHON TIOBEPXHOCTH 000JI0YKH (PUCYHOK 15);
B — yron Mexay oOpa3yromeii KOHyca U ero 0Ccklo Z—Z (pUCYHOK 15).

2]

Pucynox 15 — Cxema KOHHYECKOW 000JIOUKH BpaICHUS

12.1.4 Tlpu mpoBepke NPOYHOCTH OOOJIOYEK B MecTaXx M3MEHEHHs MX (OPMBbI WM TOJIIWHBI, a
TaK)Ke M3MEHEHUS Harpy3KH YUYUTHIBAIOT MECTHBIE HANPsDKEHUs! (KpaeBoi a3 deKr).

12.2 PACYET HA YCTOMUYUBOCTD

12.2.1 Pacyer Ha YCTOWYMBOCTH 3aMKHYTBIX KPYTOBBIX LMJIMHAPUYECKHX O0OJOUYCK BpalIeHHUS,
PaBHOMEPHO CKAaThIX NMapaJIEIbHO 00Pa3yIOINM, BEIOJIHSIOT 10 (hopMyIie

T <1, (134)
o-t:r ,170

IJIe G1 — pacueTHOE HalpspKeHUE B 000II0UKeE;

Ocr1 — KPUTHYECKOE HaNpsDKEHHe, paBHOE MEHbIIeMy 3 3HayeHud YRy wim ¢ Et / r (3mech r —
pazryc CpeIMHHON MOBEPXHOCTH 000J109KH; t — TommuHa 06onoukn) mpu ¢/ t < 300; mpu r / t > 300
Ocr1—C Et/r.

3nauenust kodpdunmenta y mpu 0 < r/ t <300 ompezensror mo hopmye

v =0,97 - (0,00025 + 0,95 R,/ E) r / t. (135)

3HaveHns K03 GHUIMEeHTA ¢ ONPEAENAIOT Mo Tabumie 32.




Tabnuma 32

ri/t 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 cioyyae BHELEHTPEHHOrO CXaTHs MapayiebHO O0pasylolmuM WM 4YHCTOTO u3ruba B
JMaMETPATbHON TUIOCKOCTH TPH KacaTeNIbHBIX HANPSUKEHUSX B MECTe HAuOOJBIIEr0 MOMEHTa, He
npessbliaromux 3aavenus 0,07 E (t/ I’)3/2, HaIpsDKeHHe G 1, yBenuusawoT B (1,1 — 0,1 o, / o7) pasa,

r1e o, — HauMeHbIIIee HapsDkeHne (PaCTATHBAIOINE HAIPSDKCHHUS CINTATh OTPULATEIBHBIMH).
12.2.2 B TpyOax, pacCUMTHIBaEMbIX KaK C)KaThle MM BHEIIGHTPEHHO CXKaThle CTEPKHH MpPHU
yCIIOBHOM rudkocTn A = A, fRy / E > 0,65, 10mKHO OBITH BBIMOIHEHO YCIOBHE

rit<z[EIR, . (136)

Taxue TpyOBbI pacCUUTHIBAIOT HA YCTOHYMBOCTD B COOTBETCTBUH C TpeOOBaHUSAMH pasnenoB 8 u 10
HE3aBUCUMO OT pacdeTa Ha yCTOHYMBOCTH CTEHOK. PacyeT Ha yCTOWYMBOCTH CTCHOK OECIIOBHBIX HIIH
AIEKTPOCBApPHBIX TPyO He Tpebyercs, ecnu 3HadyeHus I / { He MPEBBINIAIOT MOJOBUHBI 3HAYCHHUH,
onpenaesieMbIx 1o Gopmye (136).

12.2.3 Llunueapuyeckas MaHelb, olepTas 1Mo JByM OOpa3yIOIIUM U JIBYM JyraM HarpaBJIsFOLIeH,
PaBHOMEPHO CKaTasi BIOJIb o0pasyromux, mpu b, / (rt) < 20 (rme b — mmpuHa maHenu, H3MepeHHAs
TI0 JIyre HaNpaBJIIONIeH) T0KHA OBITh pacCYNTaHa Ha YCTOMYMBOCTB KakK IUTACTHHKA IO (OpMyJIaM:

npu pacyetHOM Hanpsbkenuu o < 0,8 Ry

b/t<19,/E/R ; (137)

IIPU pacyeTHOM HampsDKeHWH G = Ry

b/t£37/( ﬁ+500Ry/E); (138)

ITpu 0,8 Ry < 6 < R, HaubounblIee OTHOIICHKE b / t onpenesnsiFoT TMHEWHOH HHTEPIOISLHEH.

Ecmu b? / (r t) > 20, To maHemh pacCUMTHIBAIOT HA YCTOHYMBOCTh KaK O0OOJOUKY COIITACHO
TpeboBaHmsaM 12.2.1.

12.2.4 Pacyer Ha yCTOHYUBOCTh 3aMKHYTOW KPYTOBOW HHJIMHIPUYECKONH 00OJOYKH BpAICHHUS MIPU
JEeHCTBUH BHEIITHET0 PAaBHOMEPHOTO JABJICHHUS p Ha OOKOBYIO IOBEPXHOCTH BBIIOJIHSIOT IO hopmyIie

o2/ (o2 ve) < 1. (139)

rne 6, = pr/ t — pacyeTHoe KONbIEBOE HANPSHKEHHE B 000JI0UKE;

Ger.2 — KPUTHYECKOE HANPSDKEHHE, OTpeesieMoe o popMyIaM:

mpu 0,5<1/r<10

G2 =0,55E (r/1) (t/r)* (140)
opu | /r>20
Ger2 = 0,17 E (t/ 1)’ (141)
npu 10 <1/ r <20 HanpsbKeHUE Gy » OMPEACTSAIOT TMHEHHON HHTEPHIOIAIUCH.
3nech | — pnmHa nMTMHAPHYECKOH 060TOUKH.

Ta >xe 000y04Ka, HO YKpeIUIeHHas KOJBLEBBIMH peOpaMu, pacroyioKeHHBIMH C mmarom S > 0,5r
MEXAy OCAMH, JOJDKHA OBITh paccuMTaHa Ha ycToiumBocts 1o Qopmymam (139)—(141) c
MO/ICTAHOBKOH B HUX 3Ha4€HHUS S BMeCTO .

B sToM ciydae DOJDKHO OBITH yIOBIETBOPEHO YCJIOBHE YCTOHYMBOCTH pedpa B CBOEH IIIOCKOCTH
KaK C)KaToro CTepKHs cormacHo TpeGoBanmsiM 8.1.3 mpu N = prs m pacyeTHOW IJHMHE CTEPXKHS los =

1,8r; mpu 5TOM B ceueHHe peOpa BKJIOYAIOT YYaCTKH OOOJIOYKH IIMPHHOU O,65tJE/ R, ¢ kaxnoi

CTOPOHBI OT OCH pedpa, a ycJIoBHas THOKOCTh CTepkH A = A, fRy / E He morpkHA mpeBbIIIATH 6,5.

ITpn omHOCTOpOHHEM pedpe JKECTKOCTH €ro MOMEHT HMHEPIMM BBIYMCISIOT OTHOCHTEIBHO OCH,
COBIIaJaroIIeH ¢ ONMKafIIel TOBEPXHOCTHIO OOOIOUKH.

12.2.5 Pacyer Ha yCTOWYHMBOCTh 3aMKHYTOW KPYrOBOW HMJIMHIPUYECKOW OOOIOYKH BpAIICHHS,
TIOJTBEPYKEHHOM OTHOBPEMEHHOMY NIEHCTBHIO HATrpy30K, yKa3aHHEIX B 12.2.1 u 12.2.4, BHINONHAIOT 110
hopmyiie

(1/ye) (o1/ 0¢r1 + 02/ 0cr2) <1, (142)

TJIe G¢r1 BEIYUCIIIOT COTTIacHO TpeboBanmsaM 12.2.1 u G, — cormacHo TpeboBaHmsM 12.2.4.

12.2.6 Pacuer Ha yCTOWYMBOCTh KOHUYECKOW OOOJIOUKH BpAILEHUsSI C YIIIOM KOHycHOCTH B < 60°,
cxaroii cunoit N Bosp ocu (pUCYHOK 16), BEITONHSIOT IO (GOpMyIIe

N/ (Nerve) <1, (143)




rne N — KpuTuueckas cuia, onpenensemas 1o Gopmyse
N = 6,28 t G¢.1 I COS? B; (144)
31ech t — ToJIKrHA 000JI0UKH;
Ge¢r1 — 3HA4YCHHUE HANPSDKEHMsI, BEIYUCIEHHOE coryiacHo TpeboBaHusaM 12.2.1 ¢ 3ameHol pajuyca r
pagrycoMm Iy, paBHBIM:
rm=(00,9r,+0,1r;)/cosp; (145)

£\

- jN

r.

Pucynok 16 — Cxema KOHHUECKOH 000JI0UKH BpAILEHHUS IO IeHICTBUEM TIPOJOJIEHOTO YCHIINS
COKaTUs

12.2.7 Pacdyer Ha yCTOHYHMBOCTb KOHHYECKOH OOOJIOYKM BpAaIlCHUS TpPU NEHCTBHH BHEUTHETO
PaBHOMEPHOT'O JaBJICHUS p Ha OOKOBYIO IOBEPXHOCTH BBIIOJIHSIOT IO (hopMyJie
o2/ (o2 ve) < 1. (146)
3JIeCh Gy = Pry / t — pacdyeTHOE KOJBIIEBOE HAMPSHKEHHE B 000JI0UKE;
Ocr2 — KPUTHYECKOE HAIPsDKEHHE, ONpeIesiieMoe Mo Gpopmylie
Ger2 = 0,55 E (rm / h) (t/ rn)*?, (147)
rae Iy — paanyc, onpenersieMsiid o popmye (145);
h — BBICOTA KOHMYECKO 060I0UKH (MEKIY OCHOBAHUSIMH).
12.2.8 Pacuer Ha yCTOWYHMBOCTh KOHHYECKOH OOOJNOYKH BpAalICHHs, MOABEPKEHHON
OTHOBPEMEHHOMY JI€HICTBHIO HArpy30K, YKa3aHHBIX B 12.2.6 u 12.2.7, BBIIONHSAIOT 110 opmyIie
(179 (N/Ng + 02/ 0¢r2) <1, (148)
rae 3Ha9eHNs N¢r U G » BEIUHCIAIOT 110 popmynam (144) u (147).
12.2.9 Pacuer Ha ycTOWYHMBOCTH MOJHOM chepuueckoit 0bomouku (wiu ee cermenra) mpu I/t < 750
U JEHCTBUM BHEIIHETO PAaBHOMEPHOTO IABJIEHHS p, HOPMAIBHOTO K €€ IMOBEPXHOCTH, BHIIOJIHSIIOT T10
hopmyie
o/ (oer ve) <1, (149)
rae ¢ = pr/ (2t) — pacueTHoe HanpsOKEHME;
o = 0,1 Et/ r — xpuTHYecKOe HanpsLKEHUE, TPUHIMAaEMOe PaBHBIM He Goiee Ry;
I — paanyc CpeANHHOMN MOBEPXHOCTH CQEpBL.

13 PACYET JIEMEHTOB CTAJIbHBIX KOHCTPYKIIMI HA YCTAJIOCTh
13.1 OBIIME NOJOXKEHUS PACUETA

13.1.1 TIpu mpOEKTUPOBAHUM CTAJIBHBIX KOHCTPYKLUUH M MX 3JIEMEHTOB (OalKM KpaHOBBIX MyTeH,
Oanky pabouMx IUIOMIAJIOK, JJIEMEHTHl KOHCTPYKIMH OYHKEpPHBIX W pPas3rpy304HBIX JCTaKa,
KOHCTPYKIMH TIOA JBUTATeIM M JIp.), HENOCPEJCTBEHHO BOCIPHHUMAIOIINE MHOTOKpPATHO
JEUCTBYIOINE ITOJBIDKHBIC, BHOPAIMOHHBIE WM APYroro BUJAA HArpy3KH C KOJMYECTBOM IHKJIOB
Harpyxenuii 10° 1 6oiee, KOTOPbIE MOTYT MPUBECTH K ABICHUIO YCTANOCTH, YIHTHIBAKOT TPEOOBAHHS K
MarepHanty, TEXHOJOTMH H3TOTOBJICHUS, NMPUMEHSS TaKWe KOHCTPYKTHBHBIC PELICHHs, KOTOPHIC He
BBI3BIBAIOT 3HAYUTEIILHOI KOHIIEHTPALUH HAMIPSHKSHUH, 1 IPOBEPSIOT pAacCYeTOM Ha YCTaJIOCTh.

KonuuecTBo UKIIOB HArpy)KEHUH NPUHUMAIOT 0 TEXHOJIOTUYECKHM TPEOOBaHHSIM 3KCILTyaTalllH.

Pacuer KOHCTpPYyKIMII Ha YyCTallOCTh MPOW3BOIAT Ha JEHCTBHE HArpy30K, YCTaHABIMBAEMBIX
cornacHo TpeboBanusiMm CHull 2.01.07.

KoOHCTpYKIIMM BBICOKMX COOpPY)KEHWH (TMIa MadT, OalleH M T.I.), TIPOBEpsSeMble Ha BETPOBOM
pe3oHaHc cornacHo Tpedoanusiv CHull 2.01.07, npoBepstoT pacyeToM Ha yCTaIOCTb.

13.1.2 Pacuet Ha yCTanoCTh MPOU3BOMAT O (GOPMYIIe



—m L1, (150)
aR.7,

IJIe Omax — HauOOJIIblliee 110 A0COJIOTHOMY 3HAYCHHUIO HAINPSDKEHHUE B PACCUMTHIBAEMOM 3JIEMEHTE,
BBIYKCIIEHHOE M0 CEYCHHI0 HETTO 0e3 yueTa Kod(hHIMeHTa IMHAMUYHOCTH U KO3()QUIHEHTOB @, ¢,
Des

o — KO3 (DULKEHT, YUUTHIBAOLIMN KOJMYESCTBO IHKIIOB HATPY>KEHUH N, MPUHUMAEMBIH mpu N >
3,9 - 10°® paBubIM o = 0,77 u BeramcisieMsit mpr N < 3,9 - 108 mo gopmymnam:

JUTSL TPYTII 3JIEMEHTOB | m 2

o =0,064 (n/10%%-0,5 (n/10°) + 1,75; (151)

JUISL TPYIII 3JIEMEHTOB 3—8
a=0,07 (n/10°%-0,64 (n/10°% + 2,2; (152)
Ry, — pacueTHOEe CONpPOTHBICHHE YCTAJIOCTH, MPUHUMaeMoe 1o Tabiuue 33 B 3aBHCHMOCTH OT

BPEMEHHOI'0 COIPOTHBIEHHUS cTanmu R,, W Tpymm >JIeMEeHTOB KOHCTPYKLHH, IPUBEICHHBIX B
IIPWIOKEHUU P;

Yv — K03(hGHUIHEHT, onpeessieMblil Mo TaduuIe 34 B 3aBUCUMOCTH OT HAIPSKCHHOTO COCTOSIHUS U
KO3 HUIMEHTa ACHMMETPHH HANPSHKEHUH P = Opin / Omax (31€Ch Opin — HAWMEHBIIEE TI0
a0COIIOTHOMY 3HAYEHHUIO HAIIPSDKEHHE B PACCUMTHIBAEMOM JJIEMEHTE, BEIYUCIIEMOE TaK JK€, KaK Cmax,
U TIPH TOM K€ 3aTPY>KCHUH; MIPH Pa3HO3HAYHBIX HANPSDKEHHSIX Omax U Opin 3HAUEHUE P MPUHUMAIOT CO
3HAKOM «MHUHYCY).

ITpu pacuere o popmyie (150) T0MKHO BHITONHATECS yemoBre o Ry vy < Ry / yy.

Tabmuna 33
Ipymna |3Hauenue R, IpH HOPMATHBHOM 3HAYEHHH BPEMEHHOTO COTPOTHBIICHHS CTamH Ry, H/Mm®
a1eMeHToB | Jlo 420 Cg. 420 no 440 CB.440 no 520 | Cg. 520 70 580 | Cs. 580 no 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Jlnst Bcex Mapok ctaim 90
4 To xe 75
5 » 60
6 » 45
7 » 36
8 » 27
Tabmuma 34
HampsoxenHoe coctosiHue Koaddumment acummerpun DopMyJIbl 17151 BBIYUCIICHUS
(U151 Gmax) HaMpsDKEHUN p ko durmenta y,
PacTsxenne -1<p<0 2,5
15-p
0<p<0,8 2,0
12-p
08<p<l1 1,0
1-p
Cxarue -1<p<1 2,0
—P

13.1.3 Crancusie KOHCTPYKIIMH U UX 3JIEMCHTBI, HCTIOCPECACTBECHHO BOCIIPUHUMAIONINE HATPY3KHU C
KOJIMYCCTBOM IIUKIIOB Hal"py)KeHI/Iﬁ MCHCC 105, MPOCKTUPYIOT C IPUMCHCHUEM TAKUX KOHCTPYKTHUBHBIX
pemeHI/Iﬁ, KOTOPBIC HC BbI3BIBAIOT 3HAYUTEJIBHON KOHICHTpauu HaHpH)KeHPIﬁ.

13.2 PACYET BAJIOK KPAHOBBIX IIYTEM

13.2.1 Pacuer Ha ycTanocTh OaNOK KPaHOBBIX MyTEH BBIMOIHAIOT corinacHo tpeboBanusm 13.1.1 u
13.1.2 Ha peiicTBHE KPaHOBBIX HArpy3ok, ompegensembix cormacHo CHull 2.01.07. Ilpm stom




npunuMaroT o = 0,77 mpm KpaHax Tpymm pexuMoB paboTel 7K (B mexax MeTayuTyprHYecKux
npou3BoacTB) 1 8K mo 'OCT 25546 u oo = 1,1 — B oCTaNbHBIX CITy4asx.

13.2.2 Pacuer Ha ycTaJOCTh BEpXHEH 30HBI CTEHOK COCTAaBHBIX 0aJOK KPaHOBBIX ITyTEH JJIsl KPaHOB
rpynn pexxumoB pabotsl 7K (B mexax merawwtyprudeckux npoussonctB) u 8K mo I'OCT 25546

BBIMOJIHSIOT 110 (POpMYJIe
%(0,5, [o2 +0,3622, +0,40,,,, +0,5crfy)31, (153)

rne R, — pacueTHOoe CONMPOTHBIIEHHE YCTAJIOCTH, NPUHMMAaeMoe ISl BCEX CTaJlell paBHBIM
COOTBETCTBEHHO JUTSl BATOK CO CBAPHBIME ¥ ()PHKIHOHHBIMHU TOSCHBIMU coequHeHnaMu R, = 75 H/mm®
¥ 96 H/MM? 11711 CxATOM BepXHEi 30HbI CTEHKH (CeueHus B nponere 6anku); R, = 65 H/mm® u 89 H/mm?
JUISL pacTSIHYTOH BepXHEH 30HBI CTCHKH (OIIOpHBIE CEUSHMSI HEPAa3PE3HBIX 0aloK).

3HavyeHns HanpspkeHHd B Qopmyine (153) ompenensior mo Qopmymam 9.3.3 mns KpaHOBBIX
Harpy3oK, IPUHAMAaeMbIX B pacdeTe Ha yCTaJIOCTb.

14 MIPOEKTUPOBAHUE CTAJIBHBIX KOHCTPYKIIMA C YYETOM
HOPEJOTBPAIIEHUA XPYIIKOTI'O PASPYIIEHUA

141 Tlpu nDpPOEKTHPOBAHUHM CTAJBHBIX KOHCTPYKLHMH HCKIIOYAIOT BO3MOXKHOCTH XPYIKOTO
pa3pylIeHus, BO3HUKAIONIYIO BCJIEJICTBUE HEOJIArONPHUSTHOIO BIHMSHUS COYETAHHS CIIEIYIOLINX
(hakTopoB:

MOHWKEHHOW TeMIIepaTypsl, NMPU KOTOPOH CTalb B 3aBUCUMOCTH OT €€ XMMHYECKOro COCTaBa,
CTPYKTYPBI H TOJIIIMHBI TPOKATa IIEPEXOAUT B XPYIIKOE COCTOSHHE;

JIeMCTBHS IOABIKHBIX, AMHAMUYECKIX W BUOPAI[IOHHBIX Harpy30K;

BBICOKMX MECTHBIX HAaNpsOKCHUH, BBI3BAHHBIX BO3AEHCTBHEM COCPEIOTOYEHHBIX Harpy3oK WM
nedopmanuii reTaneil CoequHEeHNs, a TAaKKe OCTATOYHBIX HAIPSDKEHHIA;

PE3KUX KOHLEHTPATOPOB HANpPSKEHUH, OpPUEHTHPOBAHHBIX IONEPEK HANpaBICHUs AeHCTBUS
PacTATUBAIOLINX HANPSHKECHUH.

14.2 JInst npeoTBpalieH st XpYIKOro pa3pyluieHus] KOHCTPYKIIUIL:

BBIOMPAIOT CTaJIb COTJIACHO TPEOOBAHUSIM 6.2;

M0 BO3MOXKHOCTH M30€Tar0T PACIOJIOKEHHS! CBApPHBIX IIBOB B 30HAX AEWUCTBUS PACTATHBAIOIINX
HanpspKkeHui, npessimatomux 0,4 Ry,

NPUHUMAIOT MEphl MO CHIKEHUIO HEOJAaronpUsTHOTO BIMSHHS KOHLEHTPALMM HANpsDKeHUH H
HaKJIeNa, BbHI3BAHHBIX KOHCTPYKTUBHBIM pEIIEHHWEM WJIM BO3HUKAIONIMX TPH  PA3IUYHBIX
TEXHOJIOTMYECKHX ONepalisix (IpaBKa, THOKa, THILOTHHHAS PE3Ka, MPOIABINBAaHNAE OTBEPCTHH U T.I1.);

n30€eraloT epeceyeHnii CBapHbIX IIBOB;

JUI CBAapHBIX CTHIKOBBIX COCIMHEHHWH IPHUMEHSIOT BBIBOAHBIC IUIAHKH M (PU3UIECKUE METOMIbI
KOHTPOJISl KaueCTBa IIBOB;

YYUTHIBAIOT, YTO KOHCTPYKIMM CO CIUIOIIHOM CTEHKOH WMEIOT MEHBIIE KOHIIEHTPAaTOPOB
HaTpsOKCHUH, YeM pelIeTyarsie;

B CTBIKax 3JIEMEHTOB, IIEPEKPHIBACMBIX HAKJIaJAKaMH, (hJIaHTOBBIE LIBBI HE IOBOJST JIO OCH CTHIKA HE
MeHee 9eM Ha 25 MM ¢ KaXJI0i CTOPOHBI;

MPUMEHSIOT BO3MOXKHO MEHBILIHE TOJIIMHBI JJIEMEHTOB CEeYeHUs! (OCOOEHHO NMpH THUILOTUHHOW
pe3Ke KPOMOK U IIPOJIaBIIMBAHUH OTBEPCTHH);

(hacoHKHM CBsI3eH, BCIIOMOTATENBHBIX M IPYTUX BTOPOCTENEHHBIX 3JIEMEHTOB KPEIST K PACTSHYTHIM
3JIeMEeHTaM KOHCTPYKIIUH 10 BO3MOXXHOCTH Ha 0OJITaX.

15 IPOEKTUPOBAHME COEJUHEHMM CTAJIbHBIX KOHCTPYKIIUI
15.1 CBAPHBIE COEJJUHEHUA

15.1.1 IIpu npOeKTUPOBAHUN CTATBHBIX KOHCTPYKIIMI CO CBAPHBIMU COCIMHEHUSIMHU:

HA3HAYalOT MUHUMAJIBHBIE pa3Mephl CBAPHBIX IIBOB ¢ yueToM TpeboBanuit 15.1.4—15.1.6, a Takxke
MPUMEHSIOT MUHUMAaJIbHO HEOOX0AMMOE KOJIMYECTBO PACYETHBIX M KOHCTPYKTUBHBIX CBAPHBIX IIBOB;

oOecrieunBarOT CBOOOJHBIA JIOCTYH K MECTaM BBIIIOJIHEHUSI CBapHBIX COEAMHEHHH C y4eTOM
BBIOPAHHOTO BHJIA U TEXHOJIOTUH CBApPKHU.

15.1.2 OcHOBHBIE THIBI, KOHCTPYKTHBHBIC OJJIEMEHTHl U pa3Mepbl CBapHBIX COCIUHEHHN
npuauMarot o 'OCT 5264, TOCT 8713, 'OCT 11533, TOCT 11534, TOCT 14771, TOCT 23518.

15.1.3 Tlpu BbIOOpE OBIEKTPOAOB, CBAPOYHOW IPOBOJOKKM M (IIIOCOB YYUTHIBAIOT TPYIIIBI
KOHCTPYKIUH 1 pacyeTHBIC TEMITEPATYPHhl, YKa3aHHBIC B TPUIOKEHNH [ .



15.1.4 Tlpu nOpPOEKTUPOBAHMM CBAapHBIX COEJMHEHHMH WCKIIOYAIOT BO3MOXHOCTh XPYIKOTO
pa3pylIeHUs KOHCTPYKIIMK C yueToM TpeboBaHuil pasnena 14.

15.1.5 Tlpu npOEKTUPOBAHUM TABPOBBIX M YIJIOBBIX CBAPHBIX COEAMHEHUH 3JIEMEHTOB CTalIbHBIX
KOHCTPYKIHMI C pacTATMBAOLIMMHU HANPSDKCHUSMH B HANpPABIEHWH TOJIIMHBI MpOKaTa C IEJNbI0
WCKITIOYEHHSI BO3MOKHOCTH CJIOMCTOTO pa3pylIeHUs] METaslla 0] CBapHBIM LIIBOM, KaK IIPaBHIIO:

MIPUMEHSIOT CTAJIH JUII KOHCTPYKLHUH TPyNIbl 1 cormacHo MpuiIokeHHIo B ¢ mpenenom TexydecTn
10 375 H/MM%, a Takke cramd ¢ TrapaHTUPOBAHHBIMM MEXAHWYECKMMHU CBOWCTBaMU B HAIpPaBJICHUU
TOJIIIMHEI TIpOKaTa cornacHo TpeboBanmsam ['OCT 28870;

MIPUMEHSIOT CBAPOYHBIE MATEPUAIIBl C MOHKEHHONW NMTPOYHOCTHIO Y MOBBIMICHHON IUTACTHYHOCTHIO;
UCTIONB3YIOT TEXHOJIOTUYECKUE IPUEMbI CBApKH, HAIPABJICHHBIC HA CHU)KEHHE OCTATOYHbBIX CBAPOUHBIX
HaINpsDKEHUH; He MIPUMEHSIOT MTOPOIIKOBYIO IPOBOJIOKY;

3aMEHAIOT YIJIOBBIC COCAMHCHUA TaBPOBLIMHU, 4 B IMMOCICIHUX O6CCHe‘II/IBaIOT OTHOIICHUEC HNIWPHUHBI
cBeca K TOJIIMHE YIEMEHTOB He MeHee 1; IPUMEHSIOT pa3esIKi KPOMOK, 00eCTIeunBaOLIHe CHIKEHUE
o0beMa HaIlIaBJICHHOTO MeTalIa.

15.1.6 CBapHbIe CTHIKOBBIE COETUHEHHS JTUCTOBBIX JeTalel, Kak MpaBuilo, IPOSKTHPYIOT MPSIMBIMU
C TOJHBIM TPOBAapOM M C NMPHUMEHEHHEM BBIBOJHBIX IUIAHOK. B MOHT@)XHBIX YCIIOBHSIX JOITyCKaeTCs
OJTHOCTOPOHHSISI CBapKa € MO/IBAPKOM KOPHS M CBapKa HA OCTAIOLICHCS CTaTIbHON MOAKIIAIKE.

15.1.7 Pazmeps! CBapHBIX YITIOBBIX IIBOB W KOHCTPYKIMS COEIMHEHHS MOJDKHBI yIIOBIETBOPSTH
CJIEYFOINM TPeOOBaAHMSAM:

a) KaTeT YIJOBOTO miBa K; He noinkeH mpessimars 1,2t, rme t — HawMeHbINAss W3 TONIIKH
CBapMBAEMBIX 3JIEMCHTOB; KaTeT IIBA, HAIOKCHHOTO HAa 3aKPYIJIEHHYI0 KPOMKY (pacOHHOTO IpoKaTa
TOJIIIMHOM t, KaK MpaBmIIo, He JOKeH npessimats 0,9t

0) KaTeT yIIIoBOro MiBa Ki MOMKEH YIOBICTBOPATH TPEOOBAHUAM pacieTa U ObITh, KaK MPABUIIO, HE
MCHbLIIC YKa3aHHOI'O B Ta6J'II/II_[e 35, KaTeT IIBa B TABPOBOM ABYCTOPOHHEM, a TAK)KE B HAXJICCTOYHOM U
YIJIOBOM COENUHEHHSX JIONYyCKaeTcs MPUHUMATh MEHbIIe yKa3zaHHOro B Tabmuie 35, Ho He MeHee 4
MM, TIpH 3TOM pa3Mepbl I[IBa JOJDKHBI 00€CHeYrBaTh HECYNIYI0 CIIOCOOHOCTB, OIpelesieMyIo
pacdeToM, M JIOTIOJHHUTEIILHBIM KOHTPOJIEM JOJDKHO OBITh YCTAaHOBIICHO OTCYTCTBHE AE(PEKTOB, B TOM
YHCIIe TEXHOJIOTMYECKUX TPEIHH;

B) pacueTHas JUIMHA YIIIOBOTO IIBa JOJDKHA OBITH He MeHee 4K; 1 He MeHee 40 MM;

r) pacueTHas JurHA (IAHTOBOTO IIBa JOJDKHA ObITh He Gosee 85 [ ki, 32 MCKIIOYEHHEM IIBOB, B
KOTOPBIX YCHJIME JEHCTBYET Ha BCEM NPOTSDKEHHMHU miBa (31ech By — KoadduimeHT, npuHUMaeMbli
coriacHo Tabmuie 36);

) pa3Mep HaxJIECTKH JOJDKEH OBITh HE MEHee ISITH TONIIHMH HanOoJiee TOHKOTO M3 CBApPHUBAEMBIX
3JIEMEHTOB;

€) COOTHOILICHNE Pa3MEpPOB KATETOB YIJIOBHIX INBOB MPHHUMAIOT, KaK MpaBuio, 1:1; mpu pasHbIX
TOJII[HAX CBAPHUBAEMBIX IEMEHTOB JOIyCKAETCS IPUHUMATD MIBBI C HEPABHBIMU KaTE€TaMH; IIPH 3TOM
KaTeThl, IPUMBIKAIOIINE K 00Jiee TOHKOMY JIN0O K 00Jiee TOJICTOMY DJIEMEHTY, OJDKHBI YIOBIETBOPSTH
TpeOOBaHUAM COOTBETCTBEHHO 15.1.7, a mubo 15.1.7, 6;

) YIJIOBBIC IIBHI BBIOJHSIOT C IUIABHBIM IEPEXOJOM K OCHOBHOMY METAaJUTy B KOHCTPYKIIHSX,
BO3BOAMMBIX B palilOHaxX C pacyeTHBIMH TeMIlepaTypamu Hinke MuHyc 45 °C, a Takxke B Cilydasx, Koraa
TUIaBHBIA TIepexoj oOecneyrBaeT MOBBINIEHHE PacyeTHOTO COIMPOTUBICHHUS YCTAJIOCTH CBapHBIX
COEIMHEHUH.

Tabimma 35
Tpesen MuHUMaTbHBIN KaTeT 1miBa Ky, MM, mpu
B COCHHCHNS Bz capn TexysecTH TOJIIMHE 00JIee TOJICTOTO M3 CBAPHBACMBIX
cramn. H/n? 3JIEMEHTOB {, MM
’ 4-5 [6-10|11-16 | 17-22|23-32|33-40|41-80
TaBpoBoe: Pyunas nyrosas o 285 4 | 4 4 5 5 6 6
C JBYCTOPOHHHUMH CB.28510390[ 4 | 5 6 7 8 9 10
YIJIOBBIMH IIBAMH »390»590 | 5 | 6 7 8 9 10 12
HaxJecTouHoe u|MexaHHU3HUpOBaHHAS o 285 3| 4 4 5 5 6 6
yIII0BOE Cg. 285 10 390| 3 4 5 6 7 8 9
»390»590 | 4 | 5 6 7 8 9 10
TaBpoBoe c|Pyunas myrosas o 375 516 7 8 9 10 12
OJTHOCTOPOHHUMH M » 375 4 5 6 7 8 9 10
YEIOBEIME BAMH eXaHU3UPOBAHHASL
[Tpumevanus

1 B KOHCTPYKIMSIX U3 CTAJIU C IPEAEIoM TeKyuyecTu cBblie 590 H/MMZ, a TaK)Ke M3 BCEX CTaJIEW MPH TOJIINHE




3JeMeHTOB OoJiee 80 MM MHUHHMMAJIBHBII KaTET IIIBOB IMPUHUMAIOT 110 CIICUAJIBHBIM TEXHUYECCKUM YCIIOBUSIM.
2B KOHCTPYKIUAX I'PYIIIbI 4 MUHMMAJIBHBIN KaTeT OJHOCTOPOHHHUX YIJIOBBIX IIBOB YMCHBIIAIOT Ha 1 MM npu
TOJIIUHE CBApUBACMbIX 3JICMECHTOB 1O 40 MM ¥ Ha 2 MM — IIPpU TOJIIIMHE 3JIEMCHTOB CBLIIIC 40 mm.

Tab6muma 36
3naveHus ko3¢ punnenTos Br u 3,
Bun CBAPKH IPH JHaMeTpe TMonokenue msa|Kosduimert [IPU HOPMAJIBHBIX PEXKUMAX
CBApOYHOM MPOBOJIOKHU O, MM CBApKHU M KaTETax IIBOB, MM
3-8 | 9-12 | 14-16 | cB. 16
ABTOMaTHMuecKas B nomouky By 1,1 0,7
npud=3—5 B, 1,15 1,0
Huxaee By 11 0,9 0,7
B, 1,15 1,05 1,0
ABTOMaTnyeckas u B nomouxy By 0,9 0,8 0,7
MEXaHU3UpPOBaHHASA Bz 1,05 1,0
mpud=14—2 Hivknee, B 09 | 08 0,7
TOPU3OHTAIIBHOE, B, 1,05 1,0
BEPTUKAIILHOE
Pyunas, mexaHu3upoBaHHas B nonouxy Bs 0,7
IIPOBOJIOKOH CILIOIIHOTO ceueHus |HipkHee, B, 1,0
npu d< 1,4 I HOpOHIKOBOﬁ TOPU30HTAIBHOE,
TIPOBOJIOKOH BEPTHKAIBHOE,
ITOTOJIOYHOE

15.1.8 [lng yrioBHIX LIBOB, pa3Mepbl KOTOPHIX YCTaHOBJIEHBI B COOTBETCTBHH C PAacdeTOM, VIS
3]IEMEHTOB M3 CTalM C TPENenoM Tekydectd 1m0 285 H/mm® cremyer, Kak MpPaBHIIO, TPHMEHSATH
AJIEKTPOAHbIE MaTepHabl, yIOBIETBOPSIONUE yciaoBUusaM: Ryt > Ry, Ipyu MeXxaHH3UPOBaHHOM CBapKe U
1,1 Ry, £ Rys £ Ry, B / Br ipu pydHO#i cBapke, a I DIEMEHTOB U3 CTAllM C IMPEIEIOM TEKYYeCTH
cebie 285 H/MM? 10MycKaeTcss NPUMEHSTh SIEKTPOIHBIC MAaTePHaIbl, YAOBICTBOPSIONAE YCIOBHIO
Ruwz < Rt < Ruz B2 / Br (3mech Bs 1 B, -K03(hdHITMEHTEI, 3aBUCSIINE OT TEXHOIOTHH CBAPKH U KaTeTa I1Ba
U ompenensemMsle 1o Tabnure 36).

15.1.9 OgHOCTOPOHHKE YTIIOBHIE IIBBI B TABPOBBIX COCIMHEHHSX 3JIEMEHTOB U3 CTAJIH C MPEeSIoM
Texydects 10 375 H/MM’, Kak TpaBHIO, TPHMEHSIOT B KOHCTPYKIMAX, OKCIITyaTHPYeMbIX B
HearpeccUBHOM WM ciaboarpeccuBHOM cpene (knaccuduranus no CHull 2.03.11) B oTammmBaeMbIx
MOMEIIEHUAX, KpOME KOHCTPYKIMH B 3MaHHAX M COOPYXEHHUSX, OTHOCAmMXCcS K | ypoBHIO
OTBETCTBCHHOCTH, BO3BOJMMBIX B palOHax C CEHCMHYHOCTHIO § OalIOB M BHIIIE, B palOHaxX ¢
pacueTHO TeMmnepaTypod Hike mMuHyc 45 °C, a Takke KOHCTpyKuuil rpynm 1, 2, 3 B 3maHuUsX C
KpaHaMu pexxuMoB paboTsl 7K (B mexax MeTauTyprudeckux nmpou3BoacTs) u 8 K:

JUIS TIPUKPEIUICHUS TPOMEKYTOYHBIX pedep >KECTKOCTH M anadparM — B KOHCTPYKIHMAX BCEX
TPy, KpOME KOHCTPYKIHUI IPYHIIbI |, paCCUNTHIBAEMbIX HA YCTAIOCTB;

JUISL TIOSICHBIX LIIBOB CBAPHBIX JIBYTaBPOB — B KOHCTPYKLHUSX TPyl 2 U 3, KpoMe OaJIoK C yCIOBHOM

rHOKOCTBIO CTEHKH A, > 6, ?Ry / o, , npu TONIMHE CTCHKH t, B KOJOHHAX W CTOMKax a0 12 MM u B

Oankax 10 10 MM, IpU BHITIOJTHEHHH BOB MEXaHU3UPOBAHHOM cBapKoil ¢ kareToMm mmBa ki > 0,8 t,, / By,
U ¢ yaeToM TpeboBanmit 16.3.3 u 16.5.5;

JJI BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB — B KOHCTPYKIHUAX I'PYIIIIBI 4.

O)]HOCTOpOHHI/Ie YTJIOBBIC IBbI HE MPUMEHAIOT B COCIUMHCHUAX, BOCIIPUHUMAIOIINX I/I3FI/I68.IOHH/IC
MOMEHTHI OTHOCHUTEIIFHO TPOJIOIFHON OCH IIIBA.

KaTeTsl 0JHOCTOPOHHMX IIBOB MPUHUMAIOT IO pacyeTy, HO He MeHee YKa3aHHBIX B Tabuuie 35.

15.1.10 TIIpepbIBHCTBIE YTJIOBBIE CBapHbIE IIBBI JIOMYCKAeTCs NPHUMEHSTh TNPH CTaTUYECKON
Harpyske MpH W30BITOYHOIN HeCyIIel CIIOCOOHOCTH HEMpPEPhIBHOTO IIBa MHHUMAJIBHOTO pasMepa s
COEIMHEHUH B KOHCTPYKIMSAX TPYMIBI 4, a Takke B KOHCTPYKIMAX TPYMIBI 3, pEKOHCTPYHUPYEMBIX B
paiioHaX, KpoMe HMMEIOIINX PACUYETHYIO TeMmneparypy Hmke MuHyc 45 °C, M 3KCIUTyaTHPYEMbBIX B
HearpecCUBHBIX WM ClIab0arpecCuBHBIX Cpeax.

PasmMeps! cBapHOTO 1B TOKHEI COOTBETCTBOBATH TpeOoBaHMsIM 15.1.7.

PaccTossHame S Mexay ydacTKaMH CBapHBIX IMIBOB (pUCYHOK 17), Kak TpaBWIIO, HE TOJDKHO
mpeBeImaTh oxHoro w3 3HaueHwWi: 200 mwM, 12ty B ckarom smemenTte (i, — TOJIIHWHA CaMOTO
TOHKOTO M3 COCIUHSIEMBIX 3JIEMEHTOB), 16tni, B pacTIHyTOM 31eMeHTe. B KOHCTpykuusax rpymnmns! 4



paccTosiHUE S J0MyCKaeTcsl yBeauuuTh Ha 50 %.
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a — B HAaXJIECTOYHOM COEJMHEHHH; 6 — B TABPOBOM COEIMHEHUHU
Pucynok 17 — Cxema npepbIBUCTHIX YIVIOBBIX CBaPHBIX IIBOB

[Tpn HaNOXXEHWM TIPEPHIBICTOTO IIBAa MPEAyCMAaTPUBAIOT IIOB II0 KOHIAM COEAMHSIEMBIX YacTeH
9JIEMEHTOB; JUIMHA l,; ATOro IBa B 3JIEMEHTaX COCTABHOTO CEUCHHWS W3 IUIACTUH JOJDKHA OBITh HE
menee 0,75b, rme b — mupuHa 6oitee y3K0i U3 COSMHSIEMBIX ITACTHH.

15.1.11 VYrioBele CBapHBIE MIBBI, PACHOJIOXEHHBIE IO ITEPHUMETPY OTBEPCTHHA WM TIpopeseid,
JIOITyCKAETCsl MIPUMEHATh B HAXJIECTOYHBIX COCTUHEHHUSAX B CIydasX, mpeaycMoTpeHHbIX 15.1.10, mms
nepenadyn yCWIMH B IUIOCKOCTH HAxXJIECTKH, HPEIOTBPALICHHS IOTEPH YCTOHYMBOCTU DJIEMEHTOB
HaXJIECTKH WM KOHCTPYKTUBHBIX COSTUHEHU 3JIEMEHTOB.

15.1.12 TIpoGouHble MIBBI, 3aMOJHSONINE HAIUIABICHHBIM METaJUIOM BCIO IUIOMIAAb KPYIJIBIX WIH
IIENEBBIX OTBEPCTHH, MOIyCKAaeTCS MPUMEHSATh B HAXJIECTOYHBIX COCAMHEHMSX B CIydasx,
npenycMoTpeHHbelx  15.1.10, Tompko [uId mpenoTBpallleHHs MOTepU YCTOMUMBOCTH DIIEMEHTOB
HaXJIECTKH WJIH 11 KOHCTPYKTHBHBIX COSTMHEHUH 3JIEMEHTOB.

Tonmmmua mnPOOGOYHOro mIBa MJOJDKHA OBITh: HE MEHee TONIIMHBI { IPOCBEpIICHHOTO HIIH
MPOPE3aHHOr0 3JIeMeHTa, HO He Oosee 16 MM, He menee 0,1 mmuHb mpope3u aubo 3Hauenuit 0,45d wu
0,45b (rme d u b — auamerp otBepcTHs U mMpUHA pope3u, paBabie d >t +8 MM u b >t + 8 Mm).

PaccrosiHre MeXIy LEHTpaMH OTBEPCTHH WM HPOJOIBHBIMH OCSIMH IIPOpe3eil TODKHO OBITH HE
menee 4d wm 4b.

15.1.13 TIpumeHeHHe KOMOMHHUPOBAHHBIX COCJAMHEHUI, B KOTOPHIX YaCTh CABUTAIOIIETO YCUIIUS
BOCIIPUHUMAETCS] (PPUKIMOHHBIM COCAMHEHHWEM, a 4YacTh — CBApPHBIMH IIBaMH, JIOMYCKAETCS IMPH
YCIIOBUH, YTO CBapKa J0JKHA OBITh BBINOJIHEHA [TOCIIe OKOHYATENLHOM 3aTsHKKU OOJITOB.

Pacnipenenenne ycunus Mexay GPUKIHMOHHBIMH M CBapHBIMH COCIMHEHHSMH JIOMYCKaeTCs
NPUHUMATh MPOMOPIMOHAIFHO WX HECYHIMM CIIOCOOHOCTSIM JIMOO NMPHUHUMATh, 4TO (PUKIHOHHOE
COEIMHEHUE BOCIPUHHMMAET YCHJIHME OT IIOCTOSHHOM Harpy3KH, a CBapHO€ — OT BPEMEHHOHM.
[Tpumenenne npyrux OOJATOBBIX COSTUHEHHH B KOMOMHUPOBAHHBIX COEIMHEHUSIX HE JIOITYCKAeTCsl.

15.1.14 Pacyer cBapHBIX CTHIKOBBIX COCIMHEHHMH IpU JCHCTBMM oceBOM cuibl N, mpoxozsmien
yepe3 LEHTP TSHKECTH COCMHEHMS, BBIMOIHSIOT 110 opmyrte

N/ (tly Ry ve) <1, (154)
rie t — HauMeHbIIas U3 TOJIINH COSTNHIEMBIX JIEMEHTOB,;

l, — pacuerHas [TMHA IBA, paBHAs TOJHOW €rO JUTHHE, YMEHBIICHHONW Ha 2t, WM MONHON ero
JUTMHE, €CITM KOHIIBI II1BA BBIBEICHBI 3a MIPE/IENBI CTHIKA.

IIpu pacueTe CBapHBIX CTHIKOBBIX COCAMHEHHH 3JIEMEHTOB W3 CTallM ¢ oTHomieHueM R, / vy, > Ry,
9KCIUTyaTalUsl KOTOPBIX BO3MOKHA M TOCJIE JOCTIDKCHHSI METAJIOM Tpefielia TeKYydeCTH, a TaKKe W3
CTAIH C IpeenoM TeKydecTs Ry, > 440 H/mm? B opmyie (154) Bmecto R,y mpuanMarot Ry, / v,.

Pacuer cBapHBIX CTBIKOBBIX COEAMHEHHUH BBIMOIHATE HE TpeOyeTcs MpPU NPUMEHEHNH CBAPOYHBIX
MaTepralioB COIVIACHO MPHJIOKEHHIO I, TIONHOM TpOBape COEAMHSIEMBIX JJIEMEHTOB U (PH3MYECKOM
KOHTpOJIE Ka4eCTBa COEJAMHECHUI NPU PacTHKEHHH.

15.1.15 CeapHble CTHIKOBBIC COCAMHCHHS, BBIMOJHCHHBIC 0€3 (PU3MUECKOro KOHTPOJIS KadecTRa,
NpU OJIHOBPEMEHHOM JACWHCTBUM B OJHOM W TOM K€ CEUYCHHH IIBa HOPMAIBHBIX Gy H Gyy H
KacaTeJIbHBIX Tyyy HANIPKEHUH MPOBEPAIOT 10 (opmyJie (38), IpuHUMAas B HEll:



Oy = Owx, Oy = Oy, Txy = Tuxys Ry = Ruy-
15.1.16 Pacuer cBapHOrO COEIUHEHHS C YIJIOBBIMHU IIBaMH, NMPH AEWCTBUU cuiibl N, mpoxozsiien
Yyepe3 LEHTP THKECTH COEJAMHEHUs], BBIIOJNHSIOT Ha cpe3 (YCJIOBHBIH) [0 OJHOMY M3 JIByX CEYEHHMH
(pucynox 18) mo ¢popmynam:

0,454,R,,
o METaJ1y 1HIBa
_ N (155)
ﬂf I(f Iw wa 70
R
0145ﬂz Run
I10 ME€TAJIITy T'PaHUIIBI CIUIaBJICHUA
N

N (156)
ﬁz kf Iwaz Y c

rae |y — pacuerHas mimHA IIBOB B CBapHOM COCOMHCHHH, PaBHAS CYMMAapHOH [UTHHE BCEX €ro
YYaCTKOB 32 BBIYETOM 110 | CM Ha Ka)KIOM HEMPEPHIBHOM YJacCTKe IIIBa;

Bs, B, — xoadpduIHEeHTHI, TPHHUMaeMble 1o Tadiume 36.

1 — no Mertayuty 1iBa; 2 — MO METAJUTy IPaHUIbI CIUIABICHHS
Pucynok 18 — CxeMbl pacueTHBIX CEUYCHUN CBAPHOT'O COSAMHEHHS C YTJIOBBIM IIBOM

15.1.17 PacueT cBapHBIX COEAMHEHUH C YTJIOBBIMH IIIBAMH IIPH AEHCTBUM MOMEHTA M B IJIOCKOCTH,
HEPICHINKYISIPHON TUIOCKOCTH PACIIONOKEHUS [IBOB, BHIMONHSIOT Ha cpe3 (YCIOBHBIN) 110 OXHOMY H3
JIBYX ceueHnH (pucyHok 18) mo dopmynam:

10 METaJlTy IIBa

M (WiRwye) <1, (157)

10 METAJUTy I'PaHHUIIBI CIUTABIICHHS

M (W, R ve) £1,; (158)
rae Wr u W, — MOMEHTBI CONPOTHBIICHHUS PAaCYETHBIX CEUYCHUI CBAPHOTO COCAWHEHHS [0 METAJLTY
IIBa U 110 METAJUTy IPaHULBI CIUIABICHUS] COOTBETCTBEHHO.

15.1.18 Pacuer cBapHOTO COSIUHEHHS C YIIIOBBIMHU IIIBAMH NPH JICHCTBIHH MOMEHTa M B IJIOCKOCTH
PAacIIoNIOKEHHsI 3TUX IIBOB BBIMOJHSIIOT HA cpe3 (YCIOBHBIM) IO OAHOMY U3 JIByX CEUEHHH (PHCYHOK
18) mo popmynam:

M0 METaJlTy IIBa

M 2 2
_My¥ Y . (159)

(Ifx+|fy)wa7/c

2 2
MY (160)
(L + 1, )R7
rjae X u y — KOOPJAUHATBI TOUYKHU CBAPHOT'O COCAUHCHMUA, HauboJiee yﬂaHeHHOﬁ OT HEHTpPaA TAXKCCTU
O pacueTHOTO CEYCHUS 3TOTO COeTUHEHUS (pUCYHOK 19);
ltt, lfy — MOMEHTBI WHEpPIUH PACUCTHOTO CEUYCHUS CBAPHOI'O COCAMHEHHS IO METajuly IIBa
OTHOCHTENBHO €r0 INIaBHBIX Oceil X—X u y—Y;

110 METAJJTYy TPaHUIIbI CIIJIABJICHUSA



L, Ly — To ke, 1o MeTan1y rpaHHLbI CIITaBICHUSL.

Pucynox 19 — PacueTHasi cxema CBapHOTO COSTUHEHUSI

15.1.19 TIpu pacuere CBapHOTO COSOMHEHHs C YIJIOBBIMH IIBAMH Ha OJHOBPEMEHHOE AEHCTBHE
npoponsHoit N 1 momepedHoit V cun u MomenTa M (pucyHOK 19) TOIDKHBL OBITH BBIIIOIHEHBI YCIOBHUSL:
T/ (Rurye) £ 1 mt,/ (Ruzye) £ 1, (161)
TJIC Tf U T, - HAPSHKEHHS B TOUKE PACUYCTHOTO CEUCHHSI CBAPHOTO COSTUHEHHUS M0 METAJLTY LIBa H 10
METaJLTy TPAHHIIBI CIUIABICHHUSI COOTBETCTBEHHO, OIPEIEIsIeMbIe 110 (hopMyITe

T=\/(Z'N +z’Mx)2 +(z’v +7My)2 . (162)
15.1.20 HaxnecTto4Hble COSAMHEHUS HJIEMEHTOB TOJIIMHON 10 4 MM JOITyCKAaeTCsS OCYIIECTBIATh
TOYEYHBIM IIIBOM JYTrOBOW CBapKOH CKBO3HBIM IIPOIUIABICHHEM; IPH 3TOM HECYIIYIO0 CIOCOOHOCTB
OJIHOM TOYKHM IPUHUMAIOT PABHON MEHBIIEMY U3 ABYX NPEAEIIbHBIX 3HAUECHUI:
IIpU cpese

N; = 0,28 d° Ryun, (163)

IIPU BBIPBIBE
N;=BdtRy, (164)
rac d e JmameTp TOYCYHOI'0 IIBa B INNIOCKOCTH COCIHMHSACMBIX 3JICMCHTOB, l'IpI/IHI/IMaeMHﬁ 10

['OCT 14776; npu npumeHeHnn crocoba cBapku, He mpeaycmoTrpenHoro 'OCT 14776, 3nadyenue d
CJIE/IyeT COTIacOBBIBATh U IIPHHUMATH B YCTAHOBIICHHOM ITOPSI/IKE;

B = 1,1 npu cBapke 3JE€MEHTOB PaBHOMN TOJIIUHEI;

B = 1,9 npu cBapke JIEMEHTOB C pa3HbBIMH TOJIIMHAMHM, OTJIMYAIOIIUMHUCS B J1Ba U OoJsiee pasa (mpu
MCHBIICM OTJIMYHH B TOJIIHWHAX 3HAYCHHUC B MPUHUMAIOT 1O I/IHTepHOJ'[HLH/II/I);

t — MeHbIIast U3 TOJIIUH CBAPHBAEMBIX 3JIEMEHTOB.

15.2 BOJITOBBIE COEANHEHUA

15.2.1 Jlns OONTOBBIX COCOUHEHHWH JJIEMEHTOB CTAJIBHBIX KOHCTPYKIMH IPHUMEHSIOT OOJITHI
COTJIaCHO NMPUJIOKEHUIO I

15.2.2 BoaThl pa3MeniarT COracHo TpeOoBaHUsAM TabnuIpl 37, MPU 3TOM B CTHIKaX M B y37lax Ha
MHUHUMAJIBHBIX ~PACCTOSHHUSX, & COCAWHUTENbHbIE KOHCTPYKTHBHBIC OOJITBI, Kak MpaBWIO, Ha
MaKCHMAIIbHBIX PACCTOSHHSX.

[Tpu mpuKperuieHHH yrojika OJHOW MOJKOH OONTaMH, pa3MeliaeMbIMH B IIAXMAaTHOM MOPSIKE,
OTBepcTHe, Hanboee yAaJICHHOE OT ero KOHIIA, pa3MeIaloT Ha PUCKe, OiKaiiel Kk o0yIKy.

JlomyckaeTrcsi KpenuTh JIEMEHTHI OTHIM OOJITOM.

15.2.3 bBonrtel kjmacca TOYHOCTH A TPHUMEHSIOT JJISl COENUHEHHH, B KOTOPHIX OTBEpPCTHUS
MIPOCBEPJICHBI HAa TIPOEKTHBIA AUaMeTp B COOpaHHBIX dJIEMEHTax JIMOO MO KOHAYKTOpaM B OTIEJIBHBIX
JJIEMEHTax W JAeTalsiX, JMOO MPOCBEPIIECHBI WM MPOJABICHB HA MEHBIIMH JHaMeTp B OTAEIBHBIX
JIETANISIX C MOCIEIYIOMIEH pacCBEepIIOBKOM 10 MPOEKTHOTO TMaMeTpa B COOPaHHBIX AIIEMEHTaX.



Tabauua 37

Ne XapaKkTepuCcTUKa pacCTOSIHUA U NPEena TEKYUECTU COEAUHAEMBIX Paccrosinue npu
ILIL. JJIEMEHTOB pa3MelieHny 00ITOB
1 |PaccrosiHe Mexay LEHTpaMH OTBEpCTHH Juis OONTOB B JIHOOOM
HaIpaBJICHUU:
MUHHUMAJIBHOE!
pu Ry, < 375 H/mm? Ot 2d no 2,5d
npu Ry, > 375 H/mm? 3d
MaKCUMaJIbHO€ B KpallHMX psaaXx OpU OTCYTCTBHM OKaHMIISIOIIMX 8d i 12t

YTOJIKOB [P PACTSDKEHUH U CKATHH
MaKkCHMaJIbHOC B CPEAHHX DPslaX, a TAakkKe B KPAHHUX psgax MpH
HAJINYHU OKaMILIIOIINX YTOIKOB:

TIPH PACTSKEHUH 16d wmm 24t
IIPU CHKATUH 12d wmm 18t
2 |PaccrosiHHE OT LIEHTpa OTBEPCTHSI sl OONTA 10 Kpask SJIeMEHTa
MHWHHUMAJIBHOEC BAOJIb YCHUIIUSA:

npu Ry, < 375 H/mm® Or 1,5 o 2d
npu Ry, > 375 H/mm? 2,5d
TO XK€, TOTIEPEK YCHITHSL:
Ipy 0OpE3HBIX KPOMKaX 1,5d
TIPH TIPOKATHBIX KPOMKaX 1,2d
MaKCHMaIbHOe 4d wmm 8t
MUHUMAaJbHOE BO (PUKIMOHHOM COCIWHCHHH TpPHU TOO0H KpoMKe U 1,3d
TF000M HaIpaBIeHUH YCHINSL

3 |PaccrosHune, MakCHMaJbHOE MEXTy LEHTPaMH OTBEPCTHH BIOJb u+1,5d

YCUIs MJIst 6OJ'ITOB, pasMeNIacMbIX B MIaXMATHOM ITOPSIAKE

Obo3Hauenus, npunsmole 6 mabnuye 37:

d — nuamerp oTBepcTHS IS OOIITA;

t — TommuuHa HauboIee TOHKOTO HAPY)KHOTO DJICMEHTa;

U — pacCTOsHUE MOMEPEK YCHIIHS MEXAY PSIIaMH OTBEPCTHIA.

[Ipumeuanus

1 MuameTp OTBepCTHt IPUHUMAIOT: Ut 60nTOB Kitacca TodrocTr A d = dp; [ist 60ITOB KIIaccOB TOYHOCTH B 1
C B koHcTpyKkimsix orop BJI, OPY u KC d = dy + 1 MM, B octanmbhbix citydasx — d = dy + 3 Mm.

2 B 0mHOOONTOBBIX COCIMHEHHSX O3JICMEHTOB pEHICTKH (PackoCOB M paclopoK), KPOME IOCTOSHHO
PaGOTAOIMX HA PACTSIKEHNUE, [IPH TOJIIMHE IEMEHTA 10 6 MM M3 CTAIM C IPELEIOM TeKydecTd 10 375 H/mm?
PAcCTOSIHHE OT Kpasi SJIEMEHTa JI0 [IEHTpa OTBEPCTHS BIOJb YCHIIHS JIOITycKaeTcst mpuHuMath 1,35d 6e3 nomycka B
CTOPOHY YMEHBIICHHS TIPH U3TOTOBICHUH DJIEMEHTOB, O Y€M JIOJDKHO OBITh YKa3aHO B TIPOCKTE.

3 Ilpu pa3menieHnr OOJTOB B IIAXMATHOM IOPSIKE HA PACCTOSHHUH, HE MEHEee YKa3aHHOTO B MO3MLHUH 3,
cedeHue deMeHTa A, ONPEeNIeNSIIOT € YIETOM OCIa0ICHUs er0 OTBEPCTHSIMHE, PACIIOIOKEHHBIMU B OTHOM CEUCHUH
ToTiepeK yCrus (He 1O 3Ur3ary).

Bonter kmaccoB TouHocty B 1 C B MHOTOOONTOBBIX COGAMHEHHUSX MPUMEHSIOT I KOHCTPYKIIUH 13
CTaJIM C TPEIEIOM TeKYUeCTH 110 375 H/mm?.

B coeaguHeHusix, TAe OONTHL PabOTAIOT NPEHMYIIECTBEHHO Ha pAacTsDKEHHE, KakK IPaBUIIO,
MPUMEHSIOT O0NITHI Ki1accoB TOYHOCTH B 1 C Mt BEICOKOTIPOYHEIE.

15.2.4 BonTel, UMEONIKE O JUIMHE HEHApE3aHHON YaCTH YYaCTKH C Pa3lIM4YHBIMHU AHAMETPaMH, HE
MPUMEHSIOT B COETMHEHHSIX, B KOTOPBIX 3TH OONTHI paboTaIoT Ha cpes3.

15.2.5 Pe3pba OonTa, BOCHPHMHMMAIOLIETO CABHIAIOIIEE YCHIIME, B 3JIEMEHTaX CTPYKTYPHBIX
KOHCTPYKIHUH, OTIOp JIMHHUK 3JICKTPOIIEPEIaui M OTKPBITHIX PAacHpeACINTEIbHBIX YCTPOICTB, a TAKXKeE B
COEAMHEHUSIX NpPH TOJIIMHE HAPYKHOTO 3JEMEHTa A0 8 MM JO/DKHA HAaXOAWTHCS BHE IaKeTa
COEIMHIEMBIX JIEMEHTOB; B OCTAJIBHBIX CITydasx pe3nda 001Ta HE TOIDKHA BXOJAWUTH BIITyOb OTBEPCTHS
0oJiee UeM Ha MOJOBHHY TOJIIMHBI KPaHET0 3JIEMEHTA CO CTOPOHBI TalKH WJIH CBBITIIE 5 MM.

15.2.6 YcraHoBky 1aitd Ha 0OJITHI BRIMOJHSIOT coryiacHo Tpedoanusim CHull 3.03.01.

B pacueTHbIX coemuHEHHAX ¢ OostamMu KiaccoB TouHOCTH A, B, C (3a UCKIIIOYEHHEM KperuieHHs
BCIIOMOTATENbHBIX KOHCTPYKIUI) IpelycMaTpUBAlOT MeEpbl NPOTUB CAMOOTBUHUUBAHMS TaeK
(mocTaHOBKa MPYKUHHBIX [1al0, BTOPBIX T'aeK | Jp.).

15.2.7 Ha cKOIIEHHBIX MOBEPXHOCTSAX COCAMHSIEMBIX JeTaled M JJIEMEHTOB (BHYTpEHHHE TPaHU
TIOJIOK /IByTaBPOB M IIBEJUIEPOB) ITOJ{ TOJIOBKM OOJITOB M TaiKM JOTIOJHUTEIHFHO YCTaHABINBAIOT KOCHIE
I1aHOBI.




15.2.8 Tnametp oTBepcTHs IS OOJNTOB B 3JIEMEHTaX M3 MpoKara Mo/bkeH coorBeTcTBoBaTh [[OCT

24839.

15.2.9 PacdetHOE ycmime, KOTOPOE MOXET OBITh BOCIIPHHATO OJHHM OOJTOM, B 3aBHCUMOCTH OT
BUJIa HATIPSHKCHHOTO COCTOSIHUS OIPEICIISAIOT 110 (POpMYIIaM:

TpH cpe3e

IIpu CMATHA

IIpU PaACTAKCHUN

Nbs = Ros Ap Ns Vb Ve,
Nbp = Rop Ob = t 1 ve,

Npt = Rot Apn Yer

rae Rys, Rpp, Rpt — pacdeTHbIe CONpOTHBICHHUS 0THOOONTOBBIX COCTMHCHUH;

A, u Ay, — TUIOHIAM CEYEHHs CTepXKHS OONTa M HETTO OoiTa 1O pe3bde COOTBETCTBEHHO,
pUHUMaeMble cornacHo Tabmuie I'.8 mpunoxxenus [

Ns — YUCIIO PACUETHBIX CPE30B OJTHOTO OOIITA;

dy, — HapyXHBI AHAMETpP CTEPKHS 6OIITa;

2t
HaIIPaBJICHUY;

Y — KO3 GUIMEHT YCIIOBHHA pabOTHL, ONIpeaesieMblil o Tadmure 1;
Yp — K03 urtnenT yciaoBuit paboTel OOITOBOTO COSAMHEHNS, ONpeAeIsIeMbIii Mo Tabmme 38.

(165)
(166)

(167)

HanMCHbIIAsA CyMMapHas TOJIINHA COCAUHAEMBIX OJOJIEMEHTOB, CMHUHAEMBIX B OJHOM

Tab6muma 38
XapakTepucTHKa IIpenen Texyugectu Ryy, 3HaucHME
T L CTATH COENHHACMBIX 3nauenus a/d, s/d -,
0 COCTOSIHUS 37eMeHToB, H/MM
OH060ITOBOE, 6omnr|Cpes — — 1,0
Kiaccos TouHoctd A, B, C|Cwmstue Jlo 285 15<ald<2; 0,4a/d+0,2;
WU BBICOKOIIPOYHBIH 1,35<ald<1,5 a/d-0,7
Ca. 285 110 375 1,5<ald<2; 0,5 a/d;
1,35<a/d<5 |0,67a/d-0,25
Cs. 375 a/d>25 1,0
Mmuoro6ontoBoe,  6onter|Cpes — — 1,0
KJIacca TOYHOCTH A Cwmstue o 285 15<ald<2; 0,4a/d+0,2;
2<s/d<25 0,4 s/d
Cs. 285 10 375 15<ald<2; 0,5 a/d;
2<s/d<25 0,5s/d-0,25
Cs. 375 a/d>2,5; 1,0
s/d>3 1,0

Obos3nauenus, npunsimoie 8 madauye 38:

a — PAcCTOSHKE BJOJIb YCHIIUS OT Kpast dJIEeMEeHTa JI0 LIeHTpa OJIIKANHIIero OTBepCTHS;

S — paccTosIHUE BAOJb YCHIIUS MEXY [IEHTPaMH OTBEPCTHIA;

d — muamerp otBepcTHst I GOIITA.

[Ipumeuanus

1 Jlns pacyera MHOTOOONTOBOTO COCAMHEHUS HA CPE3 U CMSITHE TIPH OonTax KiaccoB TouHoctd B, C, a Taxxke
TP BBEICOKOIIPOYHEIX OOJITaX C HEPEeTyINPyEeMbIM HAaTsDKEHUEM IIPH BCeX 3HAYCHUSX Mpejielia TeKydecT Ry, cranm
COCIMHSAEMBIX 3JIEMEHTOB 3Ha4eHUs KodddunuenTa v, ymHOKatoT Ha 0,9.

2 Jlyis pacdeTa MHOTOOOJITOBOTO COCIMHEHHS Ha CMATHE IPUHIMAIOT 3HAYCHHUE Y, MEHBIIIEE U3 BBIYHCICHHBIX
NP NPUHATHIX 3HaueHusX d, a, S.

15.2.10 Tlpu pneiictBun Ha 0oOATOBOE coenuHeHHE CHIIbl N, TpOXOAsIIel Yepe3 LEHTP THKECTH
COCTMHEHUSI, IPUHIMAIOT, YTO 3Ta CHJIA PACTIPEACIACTCS MEX Ty O0aTaMi paBHOMEpHO. B aTOM cityuae
KOJINYECTBO OOJITOB B COCAUHCHHUH OIPEICIIAIOT 0 (hopmyIie

n>N/ Nb,mina (168)
rae Npmin — HauMeHnsbinee u3 3HaueHu Nps unmn Npp 1100 3HaueHue Ny; BEIYHUCIECHHOE COTIIACHO
TpeboBanusm 15.2.9.

B cayuasix korzma B cThike paccrosiHue | Mexay kpallHUME GOATaMU BIOJB CIABUTAIONIETO YCHITHS
npesbimraer 16 d, sHauenue N B popmysie (168) yBennuuparoT myteM aencHust Ha koddduient (f = 1
- 0,005 (I/d - 16), npunumMaemblii paBHbIM He MeHee 0,75. DTo TpeboBaHHE HE PACTIPOCTPAHSIETCS MPH
JCUCTBUHM YCIJIUS IO BCEil ATIMHE COSMHEHUS (HAIpUMep, B OSICHOM COSITUHCHUH OAaNKH).




15.2.11 Tlpu neiicTBuu Ha OOJITOBOE COCTUHEHHE MOMEHTA, BBI3BIBAIOIIECTO CIBUI COCTUHICMBIX
AJIEMEHTOB, MPUHUMAIOT, 4YTO YCWIMS paclpelelssioTcss MEXay OoiTaMH MpPONOPLMOHAIBEHO
PacCTOSHUAM OT LIEHTPA TSHKECTH COSIMHEHHS 0 pacCMaTpruBaeMoro 0oJTa.

Ycunue B HanOoee Harpy>xeHHOM 00JTe Ny max HE JIOJDKHO TPEBBIIATh MEHBILETO U3 3HaYeHUH Npg
i Npp, BBIYACIICHHBIX COTJIACHO TpeboBanusM 15.2.9.

15.2.12 ITpu oqHOBpEMEHHOM JCHCTBHH Ha OOJITOBOE COCIMHEHUE CHIIBI I MOMEHTA, AEHCTBYIOIIIX
B OJHOW TIJIOCKOCTH ¥  BBI3BIBAIOIIMX  CIBUT  COCOMHSAEMBIX  OJIEMEHTOB,  ONPEICISIOT
PaBHOJICHCTBYIOIIEE YCUIIME B Hauboyiee HArpyKEHHOM O0O0JITe, KOTOpPOE HE JODKHO MPEBBIIATH
MeHbero u3 3HadeHnil Nps win Np,, BRIYHCIEHHBIX COTTacHO TpeboBaHmsM 15.2.9.

15.2.13 Tlpu omHOBpEMEHHOM JieiicTBUM Ha OOJTOBOE COCHMHEHHE YCHIIHIA, BBI3BIBAIOIINX CPE3 U
pactsokerne OonTOB, Hamboiee HAINpPsDKEHHBIM OONT Hapsay ¢ mpoBepkoi mo Qopmyne (167)
MIPOBEPSIOT 10 hopMyJIe

JON /NG (N /N, ) <1, (169)

rre Ns u N; — ycnnns, neficTByromue Ha 00T, Cpe3bIBAIOIIee U PacTATHBAIOIIEE COOTBETCTBEHHO;

Nps, Npt — pacdeTHbIe ycwmims, onpeaenseMble coriaacHo TpeboBanusaM 15.2.9, ¢ 3ameHoi 3HaYCHUSA
Abn Ha Ab.

15.2.14 B kperuieHHsIX OJHOTO AJIEMEHTA K IPYrOMy Yepe3 MPOKJIAJAKKA WUIIN UHBIE TPOMENKYTOUHBIE
3JIEMEHTHI, a TAKXKE B 3JIEMEHTaX C OJAHOCTOPOHHEH HAKJIAJKOW KOJIMYECTBO OOJITOB IO CPABHEHHMIO C
pacderom yBenuuuBaroT Ha 10 %.

IIpu KpemieHusX BBICTYNAIOUIMX IIOJIOK YTOJKOB MM IIBEJIEPOB C IOMOIIbIO KOPOTHIIIEH
KOJIMYECTBO OOJITOB, MPUKPEIUIAIOIIMX KOPOTHIII K OTOH IOJKE, 0 CPAaBHEHUIO C pacyeToM
yBennuuBaroT Ha 50 %.

15.2.15 ®yHnamenTHBIE (aHKepHBIE) OONTHI MPOBEPSIOT coritacHo TpedoBanusiM CHull 2.09.03.

15.3 ®PUKIIMOHHBIE COEAUHEHUSA (HA BOJITAX C KOHTPOJIMPYEMbBIM
HATSI’KEHUEM)

15.3.1 OpuKIHOHHBIE COSTUHCHHUS, B KOTOPBIX YCHJIMS MEepealoTcs depe3 TPeHUe, BO3HHUKAIONIee
[0 CONPUKACAIOMMMCA IIOBEPXHOCTSIM  COCIOHMHAEMBIX OJJIEMEHTOB  BCIICACTBHE  HATSDKCHUS
BBICOKOIIPOYHBIX OOJITOB, IPUMEHSIOT:

B KOHCTPYKLMAX, HEIMOCPEACTBEHHO BOCIPHHHMAIOIINX ITOJBHKHBIC, BHOPALMOHHBIE U IpYrue
JMHAMHYECKUE Harpy3Ku;

B MHOTOOOJITOBBIX COEJMHEHHUSX, K KOTOPHIM IPEIbSBISIOTCS MOBBINICHHbIE TpPeOOBaHUS B
OTHOIIEHNH OTPaHu4eHNs 1e()OPMAaTHBHOCTH.

15.3.2 Bo OpUKIMOHHBIX COETUHEHHSX IPUMEHSIOT OONTH, Tallku M I[IalObl COTJIacHO
TpeboBaHusM 6.8.

BonTel pa3mernatoT corsiacHo TpeOoBaHUSIM TaOmUIb! 37.

15.3.3 PacueTtHOE ycmime, KOTOpPOE€ MOXET OBITh BOCHPHHSATO KaXIOHW IUIOCKOCTBIO TPEHUS
3JIEMEHTOB, CTSHYTHIX OJIHUM BBICOKOIIPOYHBIM OOJITOM, ONPE/IENSIOT 110 (hopMyJie

Qbh = Ron Apn 1L/ vh, (170)
rne Rpn — pacueTHOE CONPOTHBICHHE PACTSDKEHHIO BBICOKONPOYHOTO O0JTa, OIpesenseMoe
coriacHo TpeboBaHIsIM 7.7,

Apn — Tomaas cedeHus 6oTa 1Mo pe3pde, mpuHIMaeMasi coriaacHo Tabmwe 1.9 npunoxenus [

W — K03 UIMEHT TpeHHsI, TPUHUMAaeMBbIi 1o Tadmuie 39;

Yh — K03 HUIMEHT HaeKHOCTH, TPUHUMAEMBIH 110 Tabnmie 39.

15.3.4 Tlpu neiictBun Ha QPUKIMOHHOE coefrHeHHe CUIbl N, BBI3BIBAIOUICH CIBHUT COCIUHSIEMBIX
DJIEMEHTOB M TPOXOASALICH uepe3 LEHTP TSHKECTH COCIUHEHHs, NPHHUMAIOT, 4YTO 3Ta CHJa
pacrnpezenseTcs Mexay OojTaMu paBHOMEpHO. B 3ToM ciiydae KoJM4YecTBO OONTOB B COEJMHEHUH
onpenessoT no hopmyJie

n =N/ (Qon Kb o), (171)

rae Qun — pacyeTHoe ycuiue, onpezensiemoe mo gopmyte (170);

K — KOIMYeCTBO MIOCKOCTEH TPEHHS COCMHIEMBIX 3JIEMEHTOB;

Y — K03 GHUIUEHT YCIOBUI paboThI, MPUHUMAEMBbIH 10 Tabnune 1;

Yo — K03 duiueHT yCinoBuit paboThl GPUKIIMOHHOIO COCAMHEHUS, 3aBUCSIINN OT KOJIMYecTBa N
60JITOB, HEOOXOJMUMBIX ISl BOCIIPHATHS PACYETHOTO YCUIIUS, Y IPUHUMAEMbIA PaBHBIM:

0,8 mpu n <5;

0,9 mpu 5 <n<10;

1,0 mpu n > 10.



Tabauna 39

KoaddurmeHr y, mpu KOHTPOIIE HATSHKEHHS
0OITOB 110 MOMEHTY 3aKPYYHBaHHS IPU

Ne | Crmoco6 o6pabotku (ounctkn) |Koaddunuenr|  Harpyske v pu pa3sHOCTH HOMHHAIBHBIX

ILIL | COEIMHSEMBIX IIOBEPXHOCTEHT TPeHHUSI [t AMaMeTPOB OTBEPCTUH 1 OATOB 8, MM

IMHAMHAYECKOU 6 = 3 - 6; | tnHamMuueckoi 6 = 1;
craTuaeckoii 8 =5-6 |cratmueckoit 6 =1 -4
1 |dpoGemerHbiii WA 0,58 1,35 1,12
JpOOeCTPyHHBIH JIBYX
MOBEPXHOCTEH 6e3 KOHCEepBaLUU
2 |T"asomraMeHHBIH JIBYX 0,42 1,35 1,12
MMOBEPXHOCTEH 0e3 KOHCepBaIuu
3 |CranpHBIMH TIETKAMH  ABYX 0,35 1,35 1,17
MMOBEPXHOCTEH 0e3 KOHCepBaIuu
4 |Be3 obpaboTkm 0,25 1,70 1,30

IMpumeuanne — [pu KOHTpoJIE HATSHKEHHS OOJITOB NO YIITy HOBOPOTAa FAlKy 3HAYCHUS Y, YMHOXaIOT Ha 0,9.

15.3.5 Ilpu neficTBuM Ha (HPUKIMOHHOE COSANHEHNE MOMEHTA FUTH CHJIBI 1 MOMEHTA, BBI3BIBAIOIINX
C/BUT COEIWMHSEMBIX 3JIEMEHTOB, PACHpENCNICHHE YCHIMH MEXTy OONTaMH NPHUHUMAIOT COTJIACHO
ykazanusim 15.2.11 u 15.2.12.

15.3.6 Tlpu neiictBuM Ha (PUKIUOHHOE COCTUHEHHE MOMHUMO CHIIBI N, BBI3BIBAIONICH CIBHUT
COEMHIEMBIX 3JIEMEHTOB, CIIIBI F, BRI3bIBatOIIE pacTsoKeHHE B OonTax, 3HaYeHHE KOI(PPHUIIMCHTA Y,
orpeiensieMoe coriaacHo TpeboBanusM 15.3.4, ymuoxkaror Ha kodddumment (1 — N,/ Py), tme Ny —
pacTsruBaollee yCWIHe, NpUXOoJsIieecss Ha OOUH Oont, P, — yCWIHEe HaTsHKEHUs 00:iTa,
MpUHUMaeMoe paBHBIM Py = Ry App.

15.3.7 lnametp OonTa BO ()pPUKIIMOHHOM COCJMHEHHH NMPUHUMAIOT HE MEHEe TOJIIUHBI Hanboee
TOJICTOT'O M3 COCAMHSIEMBIX JIEMEHTOB.

Bo (puKUMOHHBIX COeAMHEHUSIX C OOJBIIMM KOJMYECTBOM OONTOB HMX JHaMeTp Ha3HAdaloT
BO3MOJKHO OOJIBIIIFIM.

15.3.8 B npoekTe MOMMKHBI OBITH YKa3aHbI MapKH CTald U MEXaHWYEeCKUE CBOMCTBa OOJITOB, TacK U
maid ¥ craHgapThl, MO KOTOPHIM OHH JOJDKHBI HOCTABIATHCS, CIIOCOO 00pabOTKH COenUHSIEMBIX
MOBEPXHOCTEMN, OCeBOE ycuine Py, IpUHUMaeMoe coriacHo 15.3.6.

15.3.9 Tlpu npoektupoBaHNy (QPUKIMOHHBIX COCAMHEHUI 00eCIeUnBAIOT CBOOOIHBIA JOCTYIT AJIS
YCTaHOBKH OOJNTOB, IUIOTHOTO CTATMBAaHMA NakeTa OOJTaMU M 3aKpy4YMBaHHSA rack ¢ NPUMEHEHHEM
JIMHAMOMETPUYECKHUX KIIIOUEH, FallkOBEPTOB U IIp.

15.3.10 {ns Bwicokompounbix 0oaroB mo 'OCT 22353 ¢ yBenu4eHHBIMH pa3MepaMH TOJIOBOK U
raeK U MpH Pa3HOCTH HOMHUHAIBHBIX JIMAMETPOB OTBEPCTHS U OoJiTa He OoJiee 3 MM, a B KOHCTPYKIIUSIX
W3 CTajld C BPEMEHHBIM COMPOTHUBIEHHWEM He Hmxke 440 H/mM? — He Gomee 4 MM JIOIyCKaeTCst
YCTaHOBKa OJTHOM IIaiObI Mo raiky.

15.3.11 Pacuer Ha mNPOYHOCTH COEIUHSAEMBIX D3JEMEHTOB, OCIA0JIEHHBIX OTBEPCTHAMH BO
(DPUKLIMOHHOM COEAMHEHUH, BBHIMOJIHSAIOT C YYE€TOM TOTO, YTO MOJOBHHA YCHIIHS, IPUXOJIIErocs Ha
KaXJbIil O0NT, Tepenana cuiaMu TpeHus. [Ipyn 3ToM IpoBepKy OcCIaOJICHHBIX CEYEHWI BBIOIHSIOT:
NIPY TIO/IBM)KHBIX, BUOPAIIMOHHBIX U APYTHX JUHAMHYECKUX Harpy3Kax 110 IUIOMIAAN CEYCHUs! HeTTO Ap;
NPU CTATMYECKUX Harpys3kax IO IUIomaau cedeHus opyrro A mpu A, > 0,85A nmubo mo ycioBHOI
wromann Ag = 1,18 A, ipu A, < 0,854.

15.4 TIOACHBIE COEJUHEHHUSA B COCTABHBIX BAJIKAX

15.4.1 Cpapuple W (QPUKIUOHHBIC TIOSICHBIE COSAMHEHHS COCTaBHOM JBYTaBPOBOH Oaiku
paccUUTHIBAIOT M0 hopMysiam Tadauiel 40.

IIpu oTcyTCcTBUH MONEpEUHBIX pedep JKeCTKOCTH ISl Mepeaadyn HEeTOABMKHBIX COCPEIOTOYECHHBIX
Harpy3oK, IpUJIOXKEHHBIX K BEpPXHEMy MOACY, a TakXKe IpU NPUIOKEHUU HENOJABUNKHOU
COCPEIOTOUCHHOW Harpy3KH K HW)KHEMY IOSICY HE3aBHCHMO OT HAJM4Ms pedep JKECTKOCTH B MecTax
TIPUJIOKEHUS] HATPY3KH TOSICHBIE COSJIMHEHNS] PACCUHUTHIBAIOT KaK JUISl TOABHYKHOW HArPY3KH.




Tabuuma 40

Xapakrep TTosiCHBIE COSIMHEHMS DopMyJIbI 17151 pacyeTa MOSICHBIX COCIMHEHUN B
Harpy3Ku COCTaBHBIX Oalkax
HenoxsmxHas (CBapHble T/(nBeke Ryt ye) < 1; (172)
T/ (B kiR ye) <1 (173)
@OpuKIOHHBIE Ts/(Qumky)<1 (174)
[Momswxkuass  |CapHbIe (IBYCTOPOHHHUE IIIBBI) 2 ve (175)
2Bk Ry 7.
ERVE (176)
—<1
2ﬂzkf sz 7/0
®puKINOHHBIE frz. a2 77
SNT +a'V <1
Qunk7e

Obo3Hauenus, npunsmole 6 maodnuye 40:

T=Q S/ | — capuraroree Mosic yCuiiie Ha IUHUILY JUTHHBI, BBI3BIBAEMOE TONepeuHoit cuoi Q (3mech S —
CTaTUYECKUI MOMEHT OpYTTO mosica OaJIKi OTHOCHTENIFHO LIEHTPAILHON OCH);

N — KOJMYECTBO YIJIOBBIX IIBOB: HPH JBYCTOPOHHHUX IIBax N = 2, MPH OJHOCTOPOHHUX N = 1;

Qpn, K — Benuuunel, onpenessemsie cornacuo 15.3.3, 15.3.4;

V = vt yn Fn / les — maBneHue ot cocpenoTodeHHOro rpysa Fp Ha eAMHHUIY JUIMHBI, ONPEIENsIeMOe C YIETOM
TpeboBanuii 9.2.2 u 9.3.3 (W11 HEMOIBIKHBIX TPY30B Yp = 1); ¢ M Y — KOI(DGDHUIUEHTHI HAAEKHOCTU MO
Harpyske, mpuauMaemsie mo CHull 2.01.07;

S — IIIar MOsICHBIX OOJITOB;

o — K03 GUIKEHT, MPHHUMAEMBIi paBHBIM: o = 0,4 IpH HarpysKe 1o BEpPXHEMY IOsicy 6ajKu, K KOTOPOMY
HPHUCTPOraHa CTeHKa, U oL = 1,0 IpH OTCYTCTBUM NPUCTPOKKH CTCHKH MJIM IIPU HArPy3Ke 110 HIKHEMY HOsICY.

CBapHble BB, BBIMIOJIHEHHBIC ¢ TPOBAPOM Ha BCIO TOJIIUHY CTCHKH, CYMTAIOT PABHOIIPOYHBIMH CO
CTCHKOM.

15.4.2 B Gankax ¢ ()pUKIIMOHHBIMH TOSCHBIMH COCTUHCHUSMH C MHOTOJHCTOBBIMH TOSCHBIMH
MaKkeTaMHU TPUKPEIUICHHE KaXKJIOTO U3 JIUCTOB 3a MECTOM CBOCTO TEOPETHYECKOTO OOphIBa
pPaCCUMTHIBAIOT HA TMOJIOBHHY YCHJIHS, KOTOPOE MOXKET OBITh BOCHPHHATO CEUYCHHUEM JIUCTA.
[pukperuieHre KaxI0ro JIUCTa Ha YIaCTKe MEXIY JICUCTBUTEIHHBIM MECTOM €ro OOpbhiBa U MECTOM
00pbIBa MPEIBIIYIIEro JUCTa PACCUUTHIBAIOT HA TOJHOE YCHUIIME, KOTOPOE MOXKET OBbITh BOCIHPUHSTO
CEUYEHUEM JIUCTA.

16 JOMOJIHUTEJIbHBIE TPEBOBAHMUS 10 IPOEKTHPOBAHWIO HEKOTOPBIX
BUJIOB 3JIAHUI, COOPYKEHUI U KOHCTPYKIIUIA

16.1 PACCTOSIHUSA MEXAY TEMITIEPATYPHBIMU HIBAMUA
16.1.1 Paccrosiaus | Mmexmy TemrepaTypHBIME [IBAMHU CTAJIBHBIX KAPKACOB OJJHOITAXKHBIX 31aHUI U

COOPYKEHHIA, KaK MPABUIIO, HE MO/DKHBI TMPEBBINIATh HAMOONBIIMX 3HA4YeHUi |, MpUHUMaeMbIX IO
Tabimne 41.

Tabimma 41
HawuGomsiiee paccrosiaue |, M, MeXKIy TeMIepaTypHBIMA
XapakTepHucTuKa LIBaMU AJIs1 PallOHOB CO CPEIHEN MECAYHOU
TeMIepaTypoii Bosayxa, °C, B sHBape”
3JIaHHSL K COOPYIKEHHUSI nanpasienusi | Ot +5 10 0 [ Ot -5 o -10 |Ot -15 o -30] Ot -35 5o -50
OrarBaeMoe 31aH1ue Brouss Giioka 350 280 230 160
IMomnepexk Onoka 230 180 150 110
HeoramuBaemoe 3nanue |Broas 610ka 300 240 200 140
IMomnepexk Onoka 180 150 120 90
Topsiunmii nex Brouss Giioka 230 180 150 110
ITonepexk Gnoka 140 120 100 75
OTKpbITast dcTaKana Bonb 610ka 180 150 130 100

! PaitonnpoBaHie IPUHMMAIOT 110 KapTe 5 npunoxenus 5 k CHull 2.01.07.




16.1.2 3naueHus pacCTOSTHUM, yKa3aHHbIe B Tabsuie 41 s 3maHuil ¢ BEICOTOM Koj1oHH hy miu h,
CBBIIIE 12 M, IOITyCKAETCs YBEIMINBATh, YMHOXast HA KO3 (OUIMECHT, IPHHAMACMEBII PaBHBIM:

B1oJb Oitoka k; = hy / h, <1,5;

norepek 6ioka K, = h, / h, < 1,5,

rae hy — BbicOTa, M, KOJOHH B IJIOCKOCTH MPOJIOJIbHBIX KOHCTPYKIHI Kapkaca (BIOJb OJIOKa),
paBHasl PacCTOSHUIO OT Bepxa (yHIaMEHTa IO HHU3a NOJKPAHOBON Oanku (IpH IBYXBIPYCHOM
PacCIIOJIOKEHIH KPAaHOB — JIO HU3a MOJKPAHOBON OallkKi HWKHETO spyca) WM IO YPOBHS OIHPAHUS
HeCyIIel KOHCTPYKITUH MOKPHITHS (B 3IaHUSIX 0€3 MOCTOBBIX KPaHOB);

h,— 12 m;

h, — BbIicoTa, M, KpaiiHell KOJIOHHBI B IUIOCKOCTH TONEPEYHON KOHCTPYKIMH Kapkaca (Iorepex
Omoka), paBHas PacCTOSHHUIO OT Bepxa (yHOAMEHTa O YPOBHS ONHMpaHHWA HeCymlell KOHCTPYKIHUH
MOKPBITHSL.

16.1.3 BepTuKajbHbIE CBS3H, YCTAHOBIICHHBIE MEXKIY KOJIOHHAMH B IpeAeiax BbICOTHI h; BIomb
TEMIIEPaTYPHOTo OJI0Ka, JOJKHBI YAOBIETBOPATH CIEAYIOIM TPEOOBAHMSIM:!

paccTosiHKE OT TOpLa GJI0Ka 0 OCH OJIKalIeil CBA3U He T0/HKHO mpeBbimath 0,5 1y Ky;

paccTOsIHAE MEXKIY OCSIMH KpaHHUX CBSI3€il MPH MX YCTAaHOBKE B HECKOJBKUX MECTaX HE JIOJDKHO
npessimath 0,3 1, Ky (3mech |y, Ky — Haubonbiras givHa 610ka coriacHo TpeboBanusam 16.1.1 u 16.1.2).

16.1.4 HauGonsiue paccrostaus |y, ycranaBnuBaemble cornacHo TpeboBanmsiM 16.1.1 u 16.1.2,
JIOITyCKAETCsl YBEIMYMBATH Ha OCHOBE pacdeTa C YUeTOM BIHSHHUS CTE€H WIH JPYTHX OTPaKIArOIINX
KOHCTPYKIHUH, KITUMATHIECKAX TEMIIEPATYPHBIX BO3JEHCTBHUI, HEYIPYTUX AeopMariii KOHCTPYKIUI
1 TIOAATIMBOCTH Y3IIOB.

16.2 ®EPMBI U CTPYKTYPHBIE IIJIUTHI IOKPHITUI

16.2.1 Ocu crepxHell ¢epM U CTPYKTYp IOJDKHBI OBITh, KaK IPaBWIIO, [IEHTPUPOBAHBI BO BCEX
y3nax. lleHTprpoBaHue CTep)KHEil cleayeT MPOW3BOIUTH B CBAapHBIX (hepMax IO HEHTPaM TKECTH
ceueHu (C OKpYTJICHHEM JI0 5 MM), a B OOJITOBBIX — I10 PUCKaM yTOJIKOB, OJIMKAMIINM K OOYIIKY.

CwMerenne ocei mosicoB (¢epM Npu M3MEHEHWN CEYeHUH JOITyCKaeTCs He YYUTHIBATh, €CIIM OHO HE
npeBbImaeT 1,5 % BBICOTHI MOSICAa MEHBILIETO CEUCHHUS.

[Tpn HanMYMM SKCUEHTPHCUTETOB B y3JIaX JJIEMEHTH epPM U CTPYKTYP PACCUHTHIBAIOT C yYETOM
COOTBETCTBYIOIINX U3TNOAIOINX MOMEHTOB.

[Tpn mpunokeHWM Harpy3oK BHE Y370B (epM Iosica pacCUMTHIBAIOT HA COBMECTHOE JICHCTBHE
MPOJIOTBHBIX YCUIINI M U3THOAIONINX MOMEHTOB.

16.2.2 [pu pacuere IOCKUX (GepM COeTUHEHHNS HIIEMEHTOB B y3l1ax (epM IoITycKaeTcst IPHHUMATh
MIAPHUPHBIMH:

MIPU CEYEHHSIX DIIEMEHTOB M3 YTOJIKOB HJIH TaBPOB;

NpU IByTaBpOBbIX, H-00pa3HbIX M TpyOYaThIX CEUCHHUSIX DJIEMEHTOB, KOT/Ia OTHOILICHHE BHICOTHI
ceuenns h k mmHe snementa | MexIy y3mamMm He OpeBbINIACT: /i3 — U KOHCTPYKIHHA,
SKCIUTYaTHPYeMbIX B DaifOHAX C pPAcUCTHHIMH TeMIepaTypamu Hike munyc 45 °C; Yo — s
KOHCTPYKIUH, SKCIUTyaTUPYEMBIX B OCTAIBHBIX paliOHaXx.

Ilpu mpeBbIlICHHH YyKa3aHHBIX OTHOIIeHWH h/l yuuTBIBAIOT JOMOJHUTENBHBIC W3THOAONINE
MOMEHTHI B 3JIEMEHTaX OT JKECTKOCTH Y3JIOB; IIPH 3TOM JIOMYCKAETCs! ONPENENATh OCEBbIE YCHIIHS IO
HIAPHUPHOH CXEME.

16.2.3 PaccrosiHne Mexmy KpasMH 3JIEMEHTOB pEIIeTKM M Tosica B y3Jlax CBapHbIX (epMm ¢
(aconkamu mpuHEMaT He MeHee a = (6t — 20) MM, HO He Gomee 80 MM (3mech t — TommKHA
(hacoHkn, MM).

Mexmy TopIamMu CTBIKYEMBIX 3JIEMEHTOB IOSICOB (hepM, TIEPEKPHIBAEMBIX HAKIIAIKaMU, OCTAaBIISIOT
3a30p He MeHee 50 MM.

CBapHbIe IIBbI, MPHUKPEIUIIIONINE DJIEMEHThI pemerkd ¢epM K (acoHkam, BBIBOJST Ha TOpeIl
aJieMeHTa Ha JUInHY 20 MM.

16.2.4 B y3nax ¢epm c nosicamu U3 TaBpOB, IBYTaBPOB U OJIMHOYHBIX YTOJKOB KpEIUIeHHs! (hacOHOK
K TI0JIKaM MOSICOB BCTBHIK OCYIIECTBISIFOT C IIPOBAapOM Ha BCIO TOJIIMHY (hacoHKH. B koHCTpykumsix
Tpymmsl 1, a Takke 3KCIIyaTUPYEMBIX B paiioHaX MpH pacueTHBIX TeMIepaTypax Huxke MuHyc 45 °C
MPUMBIKaHHAE Y3JIOBBIX (PAaCOHOK K IOsicaM BBIIIOJIHSIOT COTJIACHO IpuiiokeHuto P (tabmmma P.1,
nmo3uius 7).

16.2.5 TIpu pacyere y31m0B (epM cO CTEpXKHAMH TPyO4YaToro M JBYTABPOBOTO CEYCHHU U
MIPUKPETUICHIEM 3JIEMEHTOB PEIIETKH HEeITOCPEICTBEHHO K mosicy (0e3 (pacoHOK) MpOBEPSIOT HECYIIYIO
CIIOCOOHOCTB:

CTEHKH TI0sica TIPU MECTHOM H3rube (MpoAaBIMBaHUN) B MECTaX HMPUMBIKAHUS 3JIEMEHTOB PEIICTKH



(1 KPYTIIBIX M IPSIMOYTOJIBHBIX TPYO);

OOKOBOI1 CTEHKM NOsICA B MECTE NPUMBIKAHUS CKATOTO AJIEMEHTa PELICTKU (JUls MPSMOYTOIBHBIX
py0);

TMOJIOK MOsica Ha OTrUO (1S IByTaBPOBOI'O CEUCHUS);

CTEHKH Tosica (IIsl IBYTABPOBOrO CEUCHHU);

9JIEMEHTOB PELICTKH B CEUCHUH, IPUMBIKAIOILIEM K I0SCY;

CBapHBIX IIBOB, NPUKPEIUIIOIIIX JIEMEHTBI PELISTKH K MOSICY.

Yka3aHHbIE IPOBEPKHU NIPUBEICHBI B priiokeHnH C.

16.2.6 TIpu nposerax ¢epM MOKPHITHI CBbIIE 36 M MPEAyCMaTPUBAIOT CTPOUTENBHBIN TTOIBEM,
paBHBIN TPOTHOY OT IOCTOSHHON M IMUTENhHON HAarpy3ok. IIpn MIOCKHMX KpPOBIAX CTPOUTEIBHBIN
HOABEM IPENyCMATPHUBAIOT HE3aBHCHUMO OT BEJMYMHBI MPOJIETa, IPUHUMAs €ro PaBHBIM IPOTHOY OT
CyMMAapHO! HOPMAaTUBHOM HArpy3Ku ILIIOC Y200 IpoJIeTa.

16.3 KOJIOHHbI

16.3.1 OTtnpaBouHbBIE 37I€MEHTHI CKBO3HBIX KOJOHH C PEIIETKAMHU B JIBYX IUIOCKOCTSIX YKPEIUISIOT
nradparMami, pacrojaraéMbIMH y KOHIIOB OTIPABOYHOTO 3JIEMEHTA.

B CKBO3HBIX KOJIOHHaxXx C COEIMHHUTENBHOM pEIIeTKOH B OJHOW IUIOCKOCTH IHadparMsl
pacroiaraioT He pexe, 4eM depes 4 M.

16.3.2 B koJIOHHaX M CTOMKax ¢ OJAHOCTOPOHHHUMH TOSICHBIMHU HIBaMHU coriiacHo 15.1.9 B y3max
KpEIUIeHHUs CBs3ed, 0aJoK, pPacmopoK M APYrHX SJIEMEHTOB B 30HE IepeJaudl yCHIIUS HNPUMEHSIOT
JIBYCTOPOHHHE MOSICHBIE IIBBI, BEIXOAAIINE 33 KOHTYPBI NPUKPEILUIIEMOro eMeHTa (y371a) Ha JIHHY
30 K¢ ¢ Kax10it CTOPOHBI.

16.3.3 VYrioBble BB, NpPHUKpEIUISione (HACOHKHM COCJUHUTEIBHOW pEIIETKH K KOJOHHaM
BHAXJIECTKY, Ha3HAYAIOT 0 PACYETy W PaCIoiaraioT ¢ JBYX CTOPOH (pacOHKH BJIOJb KOJOHH B BHZE
OT/EJBHBIX YYaCTKOB B IIaXMaTHOM IOPSIJIKE; MPU STOM PACCTOSIHUE MEXy KOHIIAMH TaKHX IIBOB HE
JIOJDKHO TPEBBIIIATh 15 ToMmuH (hacoHKH.

B KkoOHCTpyKIMsX, BO3BOAMMBIX B pailoHaxX ¢ pacueTHBIMU TeMIeparypamu Huxke MuHyc 45 °C, a
TaKKe NMPU NPUMEHEHNUH PyYHOH yroBOW CBapKH IIBBI IOJDKHBI OBITH HETIPEPHIBHBIMU MO BCEH JUTHHE
(hacoHKH.

16.3.4 MoHTa)XHBIE CTHIKH KOJIOHH BBITIOJHSIOT ¢ ()pe3epOBAHHBIMH TOPLIAMH, CBAPECHHBIMH BCTHIK,
Ha HaKJIaJKax CO CBAPHBIMHU IIBAaMH WX OOJNITOBBIMH COEIMHEHHSMH, B TOM YHCIE (PUKIMOHHBIMHU.
IIpn mpuBapke HakJIaJOK IIBBI HE JOBOIAT OO CTHIKA Ha 25 MM ¢ KaxIoW cTOpoHBL Jlomyckaercs
NpUMeHeHHe (IIaHLEBBIX COCAMHEHU ¢ Mepepaveil CKMMAIOIUX YCUIIUH Yepe3 IUIOTHOE KacaHue, a
pacTsATuBarOIUX — OOJITaMU.

16.3.5 B CKBO3HBIX KOJIOHHAX, BETBU KOTOPBIX COCMHEHBI IUTAHKAMHU, TIPUHHUMAIOT:

HMIUPUHY Dy MPOMEKYTOUHBIX ITAaHOK — paBHOit ot 0,50 1o 0,750 (3mecy b — rabapurtHas wuprHa
KOJIOHHBI B TUIOCKOCTH TIJIAHOK);

HIMPUHY KOHIEBBIX MJIaHOK — paBHO# oT 1,3 bs 10 1,7 b,

16.4 CBA3U

16.4.1 B xaxIoM TeMmrepaTypHOM OJIOKe 37aHUsl MpPeTyCMaTPUBAIOT CAMOCTOSTEIBHYIO CHCTEMY
CBsI3EH.

16.4.2 Hwxuue mosica 6anok u (GepM KpaHOBBIX IyT€H MHPOJETOM CBBIMIE 12 M YKpEIistoT
TOPU3OHTAJILHBIMUA CBA3SIMU.

16.4.3 BepTukalibHbIC CBSI3U MEX/1y OCHOBHBIMHU KOJOHHAMH HWXKE YPOBHS 0aJlOK KPaHOBBIX IyTel
IIpU IBYXBETBCBBIX KOJIOHHAX pPacriojararoT B IMJIOCKOCTHU Ka)l(}lOﬁ W3 BETBEH KOJIOHHEI.

BeTBu JByXBETBEBBIX CBSI3€l, Kak IPaBHJIO, COCIUHSIOT MEXIY CO0OH COEAMHHUTENIbHBIMH
peleTkamH.

16.4.4 TlonepeyHble TOPU3OHTAIIBHBIE CBSI3M MPETyCMAaTPHBAIOT B YPOBHE BEPXHETO MJIM HIDKHETO
Tosica CTPOITMIIBHBIX (hepM B KaXKJIOM TPOJIEeTe 3/IaHKs IO TOpIiaM TeMIiepaTypHbIx 010koB. I1pu mmHe
TemrepaTrypHoro Oioka ©Oomee 144 M ImpeaycMaTpUBAalOT  NPOMEXYTOYHBIC —IOIIEpEYHBIC
TOPU30HTAIILHBIC CBA3M.

CrponuibHble GepMbl, He TPUMBIKAIONIHE HEOCPEICTBEHHO K ITONEPEYHBIM CBA3SAM, PACKPEIUISIOT
B IDTIOCKOCTH PACIIONIOKEHUS 3THX CBSI3el paclopKaMu M pacTsDKKaMH.

B Mecrax pacrnosiokeHusl NMONEPEUHbIX CBA3ECH MpPeNyCMaTpUBalOT BEPTUKAIBHBIE CBS3U MEKIY
(hepmamu.

HpI/I HaJIMYNHU )KECTKOT'0 IMCKa KPOBJIKM B YPOBHC BEPXHUX IMOACOB MPEAYCMAaTPUBAOT HHBCHTAPHBIC
CHEMHBIE CBSI3H ISl BHIBEPKU KOHCTPYKIMI U 00ECIIEYSHUS UX YCTOHUYUBOCTH B MPOLIECCE MOHTAXA.



B mnoOkpeITHAX 30aHUM UM COOPYXKEHHM, OSKCIUIyaTUPYEMBIX B palioHaX C PAaCUETHBIMU
Temriepatypamu Huwke MuHyc 45 °C, Kak MpaBuiio, NpeayCMaTpUBalOT (JOMOJHUTEIBHO K OOBIYHO
MPUMEHSIEMbIM) BEPTUKAJIBHBIE CBSI3H MTOCEPEIMHE KKIOTO MPOJIeTa BJIOIb BCETO 3AaHUs.

16.4.5 TlpononbHBIE TOPU3OHTAJBHBIE CBSI3M B IIOCKOCTH HIDKHHX IIOSICOB CTPONMWIBHBIX (hepM
IpeayCMaTPUBAIOT: BJOJb KPaHUX DSAIOB KOJOHH B 3[aHUSIX C KpaHaMH TPy PEKUMOB paboThI
6K—8K mo I'OCT 25546; B MOKPBITHAX C TMOACTPOMIIEHBIMU (pepMaMi; B OJHO- M JBYXIIPOJIETHBIX
3/IaHMSAX C MOCTOBBIMHU KpaHaMH I'Py30I01beMHOCTHI0 10 T 11 Oosiee, a Ipu OTMETKE HU3a CTPOIMIIBHBIX
KOHCTPYKIUH CBBINIE 18 M — HE3aBUCHMO OT IPy30MOABEMHOCTH KPAHOB.

B 31aHMsIX ¢ 4nCIIOM MPOJIETOB 00JIEe TPEX TOPU30HTAIBHBIE MIPOIOIBHBIE CBSA3H PAa3MEIIAIOT TAKKE
BIOJIb CPEJHUX DPSAZOB KOJOHH HE pEXe, YeM 4Yepe3 MPOJET B 3AAHUSIX C KpaHaMHU TPYII PEXKHUMOB
paboter 6K—8K mo 'OCT 25546 u gepes aBa mpoera — B IPOYNX 3IAHIIX.

16.4.6 T'opu3oHTaNbHBIE CBS3M IO BEPXHMM M HW)KHHM MOsIcCaM pa3pe3HbIX (epM MposeTHHIX
CTPOEHHI TPAHCIIOPTEPHBIX rajiepeil KOHCTPYUPYIOT Pa3AeiIbHO A KaXI0ro IPOJIeTa.

16.4.7 Ilpm mpUMEHEHHH KPECTOBOW PEIIETKH CBSI3€H IOKPBHITHH, 32 HMCKIIOYCHHUEM 37aHUi U
coopyXeHui | ypoBHsI OTBETCTBEHHOCTH, JJOIYCKAETCs pacyeT IO yCIOBHOM cXeMe B IPeJIIONI0KEHNH,
YTO PackoChl BOCIIPUHUMAIOT TOJIBKO PACTATUBAIONIHE YCHIIHSL.

IIpn ompexeneHNM YyCHWIMM B 3JIEMEHTax CBs3ed oOkaTWe TOSICOB (epM, Kak MpaBHiIo, HE
YUUTHIBAIOT.

16.4.8 B BHCAYNX MOKPHITHSX C TUIOCKOCTHBIMU HECYITMH CHCTEMaMH (IBYXIOSICHBIMHU, H3THOHO-
JKECTKUMH BAaHTAMU M T.I.) TNPEIyCMAaTPUBAIOT BEPTUKAIBHBIC W TOPU3OHTAIBHBIC CBSI3U MEXIY
HECYIIIMU CHCTEMaMHU.

16.5 BAJIKHA

16.5.1 [TakeTsl IUCTOB AJIs [TOSICOB CBAPHBIX IBYTABPOBBIX 0AJIOK, KaK IIPaBUIIO, HE TIPUMEHSIIOT.

Jiist mosicoB Oaslok ¢ (PUKIIMOHHBIMU COEMHEHHUSMHE JJOIYCKAETCs IPUMEHSATH ITaKeThI, COCTOSIIUE
He OoJiee 4eM M3 TpeX JIMCTOB; MPU ATOM IUIOMIAb CEYSHHUS TOSICHBIX YTOJIKOB IIPHHUMAIOT PaBHOHM He
MeHee 30 % Bcell mIomanu cedeHus nosca.

16.5.2 IlosicHpIe LIBBI CBapHBIX 0alloK, a TaKKe MIBBI, MPUCOCAMHSIOINE K OCHOBHOMY CEYCHHIO
0aNKyi BCIIOMOTATEJbHBIC OJIEMEHTHI (HampuMmep, pedpa JKECTKOCTH), KaK IPaBHJIO, BBINOIHSIIOT
HenpepbIBHBIMU. [lomepeynsle pedpa KECTKOCTH JIODKHBI MMETh BBIPE3bl IS MPOIYyCKa MOSCHBIX
IIBOB.

16.5.3 Tlpu nprMEHEHUH OJHOCTOPOHHHUX IIOSICHBIX IIBOB B CBapHBIX JBYTAaBPOBBIX Oankax 1-ro
KJlacca, HeCYIIMX CTaTHYECKYIO HAarpy3Ky, BBIOIHSIOT CIEAYIOIINE TpeOOBaHMS:

pacy€THad Harpyska J0JKHa 6BITI) MMPpUIJIOKEHA CUMMETPHUYIHO OTHOCUTCIIBHO MMONIEPEYHOT0 CCUCHUA
0aku;

JIOJDKHA OBITH 00ecIieyeHa YCTOMYMBOCTh CXKATOTO 1osica OaJIki B COOTBETCTBUH € 9.4.4, a;

B MecTax MNPWIOKEHHS K TOosCcy OallKl COCPEJOTOYEHHBIX HAarpy3oK, BKJIOYas Harpy3kd OT
PEOPUCTHIX KeNe300€TOHHBIX IUIUT, JOJDKHBI OBITh YCTaHOBJICHBI TIONIEPEYHbIE pedpa KECTKOCTH.

B purensix paMHBIX KOHCTPYKIMH y OIOPHBIX y3JIOB, @ TAaKXK€ B MECTax, Il Harpy3Ka BBI3BIBACT
M3rud B MJIOCKOCTH, NMEPHEHAUKYIISIPHON MPOIOIBHOM OCH CBApHOTO LIBA, MPUMEHSIOT JBYCTOPOHHHE
TIOSICHBIE IIBHI.

B Oamkax c¢ ceueHmssMu 2-T0 m 3-TO KJIAacCOB, a TaKKe C YCIOBHON THOKOCTHIO CTEHKH

A, > 6, /Ryaf [IPUMEHEHHNE OJJHOCTOPOHHUX IOSICHBIX IIBOB HE JI0IIyCKAETCS.

16.5.4. PeOpa >kecTKOCTH CBapHBIX OaJIOK JOJDKHBI OBITH yJajleHbl OT CTHIKOB CTEHKH Ha
pacctosiane He MeHee 10 TommuH cTeHKH. B MecTax mepecedeHns! CTHIKOBBIX IIBOB CTEHKH OAlKH C
MPOJIOIBHBIM PEOPOM KECTKOCTH IIBBI, MPUKPEIUIAIOINE MPOIOIBHOE PeOPO KECTKOCTH K CTEHKE, HE
JIOBOZSIT 0 CTBIKOBOTO IITBA CTEHKH B MECTaxX HX mepecedeHus Ha (6t — 20) mm.

16.5.5 B cBapHBIX JBYTaBpOBBIX OalikaX KOHCTPYKUMH Tpynm 2 — 4 cieayer, Kak MpPaBuIIO,
MPUMEHSTh OJHOCTOPOHHHE pedpa YKECTKOCTH C PACIOJIOKEHHEM WX C OJHOW CTOPOHBI Oallku U
MPUBAPKON UX K Moscam OajKH.

B Oankax ¢ OZHOCTOPOHHHUMH IIOSICHBIMH IIBaMH peOpa >KECTKOCTH pacrojlaraloT CO CTOPOHBI
CTEHKH, IPOTUBOIIOJI0KHOHN PaCIoI0KEHHIO OJJHOCTOPOHHUX MOSICHBIX IIIBOB.

16.6 BAJIKM KPAHOBBIX ITYTEM

16.6.1 BepxHue NOsCHBIC HIBBI B 0aNKaxX KPAHOBBIX MYTEH Il KPAHOB IPYII PEXKUMOB paboTsl 7K
(B mexax meramnyprudeckux npomn3BoActB) u 8K mo 'OCT 25546 BHITONHSIOT ¢ MPOBapoOM Ha BCIO
TOJIINHY CTEHKH.

16.6.2 CBoOojHble KPOMKH pPACTSHYTBIX MOSICOB OajlOK KPAaHOBBIX MyTedl M Oaiok pabouux



TUIOIIA/I0K, HETIOCPEACTBEHHO BOCIIPUHUMAIOIIUX HArpy3Ky OT MOABHMXHBIX COCTABOB, JIOJDKHBI OBITH
MPOKATHBIMH, CTPOTaHBIMU MM OOpE3aHHBIMH MAIIMHHOW KWCJIOPOJHOW WJIM IUIA3MEHHO-IyrOBOM
PE3KOH.

16.6.3 Pa3meps! pebep jkecTKOCTH OalloK KPaHOBBIX ITyTE€H JOJDKHBI yJIOBIETBOPSITH TPEOOBAHUAM
9.5.9, 9.5.10 m 9.5.13, mpu 3TOM MIMpPUHA BBICTYMAIOIIEH YaCTU JBYCTOPOHHETO MPOMEXKYTOYHOIO
pebpa nomkHa ObITh He MeHee 90 MM. [[BycTOpOHHHE MONIepeYHbIe pedpa HKECTKOCTH, KakK [IPABHIIO, He
NPUBAPUBAIOT K M0sICaM OaJIKH; IPH 3TOM TOPLBI pedep KECTKOCTH JOJDKHBI OBITh IIOTHO IPUTHAHEL K
BepxHeMy TosCcy Oamku. B 0Oankax mon KpaHel rpymnm pexxumMoB pabotrer 7K (B mexax
Metauryprudeckux mpomsBoactB) u 8K mo T'OCT 25546 HeoOxomammo cCTporatbh TOPIIBL,
NPUMBIKAIONIHE K BEPXHEMY TI0ACY.

B 6ankax nox kpans! rpynm pexumoB pabotsl 1K—5K mo 'OCT 25546 nomyckaercsi IpUMEHSTh
OJTHOCTOPOHHHE IONEpeUHbIe pedpa >KECTKOCTH U3 IOJIOCOBOW CTaM WM OJWHOYHBIX YTOJKOB C
MPUBApPKON MX K CTCHKE M K BEpXHEMY IOSICY M PACIIOJIOKEHHEM coryiacHo 16.5.5.

16.7 JUCTOBBIE KOHCTPYKIIMN

16.7.1 KoHTyp MOTepeuHBIX AIEMEHTOB JKECTKOCTH 000JI0UEK IPOCKTHPYIOT 3aMKHYTHIM.

16.7.2 Ilepemady coOCpenOTOYCHHBIX HAarpy30K Ha JIMCTOBBIE KOHCTPYKIMH, KaK IPaBHIIO,
MPEyCMaTPUBAIOT YePe3 IIEMEHTHI )KECTKOCTH.

16.7.3 B Mecrax compspkeHUi 000J04eK pa3nuyHoil GpopMbl IPUMEHSIOT, KaK MpPaBHJIO, IIABHbIC
MEepPEXO0bI B LEMSIX YMEHBIICHHU MECTHBIX HAIPSHKEHHUH.

16.7.4 BpimonHeHHe BCEX CTHIKOBBIX INBOB IPEAYCMATPHBAIOT JBYCTOPOHHEH CBapkoil b0
OIHOCTOPOHHEH CBapKOM € IOJIBAPKOM KOPHS WIH Ha IOJAKIIAAKaX.

B npoekre yka3pIBalOT Ha HEOOXOJMMOCTh OOECTIeYEeHHs TUNIOTHOCTH COCMHEHUH KOHCTPYKIMH, B
KOTOPBIX 3Ta IJIOTHOCTh TpeOyeTcsl.

16.7.5 B nHCTOBBIX KOHCTPYKLHMSX, KaK MpPaBHJIO, NMPHUMEHSIOT CBapHBIE COEAMHEHHUS BCTHIK.
CoenuHeHHsT JIMCTOB TOJIIMHOM 5 MM M MeHee, a TaKKe MOHTaKHBIC COCIUHEHHS IOITyCKaeTcs
IpeycMaTpHBaTh BHAXJIECTKY.

16.8 BUCSAYME IIOKPBITUA

16.8.1 Ins KOHCTPYKIMI U3 HUTEH, KaK MPaBUIIO, IPUMEHSIOT KaHAThI, IPSAN U BBICOKOIPOYHYIO
MPOBOJIOKY. JlomycKaeTcst IPUMEHEHHE NTPOKaTa.

16.8.2 KpoBiisi BHCSYEro MOKPHITHS, KaK MPABHJIO, JODKHA OBITh PACIIONIOKEHA HENOCPEICTBEHHO
Ha HECYIIMX HHUTAX W TOBTOPATH oOpasyemyro uMH (opmy. Jlomyckaercss KpOBIIO MOAHSITH Hal
HUTSIMH, OIEPEB HA CIELMAIBHYI0 HAJCTPOCUHYH0 KOHCTPYKLHMIO, WIN IOABECUTh K HUTAM CHU3Y. B
9TOM citydae (hopmMa KPOBIIM MOKET OTJIMYATHCS OT (DOPMBI TPOBUCAHUS HUTEH.

16.8.3 OuepraHusi OMOPHBIX KOHTYPOB Ha3HAYalOT C YYETOM KPHBBIX JaBICHHS OT YCHIMH B
MPUKPEIUICHHBIX K HUM HHUTSIX TIPH PACUETHBIX HArpy3Kax.

16.8.4 Ins coxpaHeHus! cTaOMIBLHOCTH (OPMBI, KOTOpasi JOJDKHA OOEcIeunBaTh IepMETHYHOCTh
NPUHATOW KOHCTPYKIMM KpOBJH, BHCSYME MOKPBITHS PACCUNTHIBAIOT Ha JEHCTBHE BPEMEHHBIX
Harpy3okK, B TOM 4HcJe BETpOBOTO oTcoca. [Ipn 3ToM mpoBepstoT H3MEHEHNe KPUBU3HBI OKPHITHS 110
JBYM HampaBJICHHSM — BAOIb M Tomepek Hureil. HeoOxommmas CTaOMIBHOCTH IOCTHUTAETCS C
MIOMOIIIBI0 KOHCTPYKTHBHBIX MEPONPUSTHH: yBEIWICHHEM HATSDKCHUS HUTH 3a CUET BECA MOKPBITHA
WIN TIPEBAPUTENBHOTO HANMPSKCHUS; CO3JaHMEM CIICIHAIBHON CTAOWIM3UPYIOMIEH KOHCTPYKIIUH;
IMPUMEHCHUEM I/I3FI/I6HO-)KCCTKI/IX HHTef/’I; MPEBpAIICHUEM CUCTCMBI HUTEH U KPOBCJIbHBIX IUIMT B
€IMHYI0 KOHCTPYKIMIO.

16.8.5 CeueHrie HUTH PACCUUTHIBAIOT MO HAWOOJIBIIEMY YCHJIMIO, BOSHUKAIOIIEMY IIPU PacueTHOU
Harpyske, ¢ y4eTOM W3MEHEHHs 3aJJaHHOH T'eOMETPHH MOKPHITHS. B ceTyaThIX cucremMax, KpoMe 3Toro,
CEUCHHE HUTH IPOBEPSIOT Ha YCHJIME OT JCHCTBUS BPEMEHHOH Harpyskd, pacrojlO)KEHHOH TOJBKO
BJOJb JaHHOHM HUTH.

16.8.6 BeprukanbHBIE ¥ TOPU3OHTAJIBHBIC IIEPEMEIICHNSI HUTEH M YCHIIMS B HHUX OINPENEISIOT C
YYETOM HEeNTMHEHHOCTH padOThl KOHCTPYKIMH TIOKPBITHSL.

16.8.7 Tlpu pacuere HUTEH W3 KAHATOB M HMX 3aKPCIUICHHH 3HAYCHHUsS KOI(PPHUIUCHTA YCIOBHI
paboTHI IPUHIMAIOT B COOTBETCTBUM ¢ Tabmwmiei 44 (pazgen 18); mius cTaOMIN3NPYIOMNX KaHATOB, HE
SBIISTFOLIMXCS 3aTSDKKaMH JIUISL OTIOPHOTO KOHTYPA, KO UIMEeHT ycinoBuii padboTsl v, = 1.

16.8.8 OnopHble y311bI HUTEH U3 IPOKATHBIX MPOMHUIIEH BBINOIHAIOT, KaK NPABUIIO, IIAPHUPHBIMH.



16.9 ®JIAHHEBBIE COEJJMUHEHUSA

16.9.1 I1pu nmpoexTupoBanuu (IIaHIEBHIX COCANHEHUI:

BBIOMPAIOT CTalb AJst (DIIAHIEB C yYETOM TpeOOBaHHUI NPHIIOKEeHUs B;

UCIIONIB3YIOT ~ BBICOKONPOYHBIE  OONTHI, oOecrednBaroniyie  BO3MOXKHOCTH — BOCIHPHUHHMATh
HOIePEYHbIE YCHIIMS 38 CUET CHJI TPEHHS MEXIY (BIIaHIaMHU.

TpeOoBaHUs MO HATSHKCHUIO OOJITOB, €r0 KOHTPOJIO W IUIOTHOCTH KOHTaKTa MexIy (IaHIaMH
nmaubel B CHull 3.03.01.

16.9.2 Ilpu pacuere (uaHIEBBIX COSAWHEHHI B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO PpEIICHHS,
XapakTepa IepeaBaeMbIX yCHINH U TpeOOBaHHH SKCILTyaTalluy IIPOBEPSIOT:

HECYIIIYIO CIIOCOOHOCTH OOJITOBOTO COSAMHEHMUS,

HECYIIYIO CIIOCOOHOCTD (DPUKIIMOHHOTO COSTMHEHHUS;

MIPOYHOCTH (QJIAHLIEBBIX JINCTOB MPU H3THOE;

MIPOYHOCTB CBAPHBIX [ITBOB, COSAMHSIONINX (JIaHEI] C OCHOBHBIM DJIEMEHTOM.

16.10 COEJUMHEHMUS C ®PE3EPOBAHHBIMHA TOPIIAMU

B coemmHeHMsAX 311eMEHTOB ¢ (hpe3epOBaHHBIMU TOpHAaMH (B CTBHIKaX W 0a3ax KOJOHH © T.II.)
CKUMAIOIIYIO CHITY CUMTAIOT MOJIHOCTBIO Mepefarolieics yepes TOpLbI.

Bo BHENEHTPEHHO CXKAaTBIX DJJEMEHTaX CBapHBIE IIBHI M OONTHI, BKIIOYAs BBEICOKONPOYHEIE,
PAacCUMUTHIBAIOT HA MAKCUMAJIbHOE PaCTATUBAIOILEE YCHIINE OT AEHCTBUS MOMEHTA U IPOAOIBHON CUIIbI
npu Hambosiee HEONArONPUATHOM HMX COYETAaHWH, a TakXKe Ha CABHTAlOIIee YCHIIME OT ICHCTBUS
MONEPEYHON CUJIBI.

16.11 MOHTAKHBIE KPEIIJIEHUA

16.11.1 MoHTaXXHBIEe KpeIUIeHHsI KOHCTPYKLMH 3[aHUH U COOPY>KEHHH ¢ OalKaMu KpPaHOBBIX ITyTeH,
paccunThHIBAEMBIMH Ha YCTAJIOCTh, @ Takke KOHCTPYKIMH II0J] IKEJIE3HOIOPOXKHBIE COCTaBbI
OCYIIECTBIISIIOT CBAPHBIMH WIIN (DPUKIIMOHHBIMH.

Bonter kimaccoB ToyHoctd B m C B MOHTaXHBIX COEIMHEHUSX STHX KOHCTPYKIMH JOITyCKaeTcs
TPUMEHSTB:

JUISL KPETIJICHUsI TIPOTOHOB, 3JIEMEHTOB ()OHAPHON KOHCTPYKIIMH, CBSI3€H 110 BEPXHHUM IosicaM depm
(mpu HayIMUUM CBsA3€l M0 HIKHUM TOsICaM MITH JKECTKOW KPOBJIN), BEPTUKAIBHBIX CBsA3el 1o hepmam n
(oHapsM, a TaKkKe 2JIEMEHTOB (haxBepKa;

JUIL  KpeIUIeHHsl CBs3ed 10 HWKHHM TosicaM (epM TP  HAIMYUU  IKECTKOW KpPOBIH
(>xen1e300eTOHHBIX MJIM apMHUPOBAHHBIX IUTHT M3 SYEUCTBIX OETOHOB, CTAJIBHOTO MPOQHIMPOBAHHOTO
HacTHJIa U T.IL.);

JUIsS. KPETUIEHHUs CTPONWIBHBIX W TOACTPONMWIBHBIX ()epM K KOJOHHAM M CTPONMJIBHBIX (epM K
MOJICTPONMIIBHBIM ITPU YCIIOBHY NEpEiayl BEPTUKAIBHOTO OMIOPHOTO JIABJICHUS Yepe3 CTOJIHK;

JUIS KpeIUIEHHsI Pa3pe3HbIX OaloK KPaHOBBIX IyTeH MeXIy COOOH, a Takke IS KPEIUICHHS HX
HIDKHETO T10sica K KOJIOHHAM, K KOTOPBIM HE KPEIsTCs BEPTHKAIbHBIC CBS3H;

JUIS KpeTyieHUs] OaloK padoumX IIIOIIAI0K, HE ITOJBEPTaloIINXCsl BO3JICHCTBHIO JTUHAMHUYCCKHX
Harpysok;

JUTSL KPEIUICHNS! BTOPOCTETICHHBIX KOHCTPYKIHUH.

16.11.2 [ns muepepacnpeneneHus H3rHOAIONIMX MOMEHTOB B JJIEMEHTaX PaMHBIX CHCTEM
KapKacHbBIX 37[aHUH JOIyCKaeTCsl MPUMEHEHHE B y3JlaX COSJMHEHUsI pUresield ¢ KOJIOHHAMHU CTaJIbHBIX
HaKJIaJ0K, pabOTaromuX B INIACTHYECKON CTaInu.

Haxnanky BRITOTHSIOT U3 CTaleil ¢ mpeaeoM TeKydecTH 1o 345 H/mm?.

Yceunus B HaKJIaKax ONMPENeNsiioT TP MUHHUMAIBHOM IPEAeie TeKyYECTH Gy min 1 MAKCUMaIIbHOM
mpezesne TeKY49eCTH Gy max = Ryn + 100 H/mm?,

Haxnaznku, paboTtaroiiye B IIaCTHYECKOM CTalnK, JOMKHBI MIMETh CTPOTaHble WU (ppe3epOBaHHbIC
MPOJIOJIBHBIE KPOMKH.

16.12 OITIOPHBIE YACTHU

16.12.1 HenoaswxHbIe OIapHUPHBIE OMOPHI C LIEHTPUPYIOIMINMHE TIPOKIAKaMHU, TAHTCHINAIBHbIC, a
IpU BeChbMa OOJNBIINX pPEaKnUsAX — OaJaHCHPHBIE OMOPHI MPUMEHSAIOT NMPH HEOOXOIMMOCTH CTPOTO
PaBHOMEPHOTO PacIpeAeICHIsI JABICHUS 0] OTIOPOH.

[Tmockne wmnM KaTKOBBIE TOJBIDKHBIE OIMOPHI NPUMEHSIOT B CIIydasx, KOTJa HIDKeIeKamas
KOHCTPYKIIUSL JIOJDKHAa OBITh pPasrpyKeHa OT TOPHU3OHTABHBIX YCHIIHMH, BO3HUKAMOUIMX IPH



HEIOJIBM)KHOM OIMPAaHUH OaJIKH WU (hepMBL.

KoadunmeHt tpeHus B IJIOCKMX HMOABHXKHBIX ONOPaxX MPHUHUMAIOT paBHBbIM 0,3, B KaTKOBBIX —
0,03.

16.12.2 Pacuer Ha cMmsATHE B IWJIMHAPMYECKHX ImapHUpax (nardax) OalaHCHPHBIX OIOp
BBITIOJHAIOT (IIPU LIEHTPAJIBHOM YTIJIe KacaHHsl [IOBEPXHOCTEH, paBHOM mim OomnbmieM 90°) o popmyite

F/I(1,25r1Rpy:) £1, (178)
rne F — naBneHue (cuima) Ha omopy;
I, | — COOTBETCTBEHHO paauyc U [IJIMHA MIAPHUPA,;
Rip — pacyeTHOe CONPOTHBICHHE MECTHOMY CMSTHIO IPH IUIOTHOM KAaCaHWH, HPHHHUMAEMOE

coriacHo TpeboBaHmsM 7.1.
16.12.3 Pacuer Ha AMaMeTpaibHOE CIKATHE KATKOB POU3BOJAT MO (hopMyJie

F/(ndlRyve) <1, (179)
rze N — 4UCII0 KaTKOB;
d, | — nuameTp u JJIHMHA KaTKa COOTBETCTBEHHO;
Reg — pacyeTHOE COMPOTHBIECHHE TUAMETPAILHOMY CIKATHIO KATKOB MPU CBOOOJHOM KAacaHWH,

MIPUHUMAEMOE COTJIacHO TpeboBaHMsIM 7.1.

17 JONOJTHUTEJ/IbHBIE TPEBOBAHHUS 11O TIPOEKTHPOBAHUIO KOHCTPYKIIMI
OIIOP BO3AYIIHBIX IMHUH SJIEKTPOIIEPEJAYH, OTKPBITBIX
PACHIPEAEJIMTEJIBHBIX YCTPOUCTB U KOHTAKTHBIX CETEHU TPAHCITIOPTA

17.1 Jlns KOHCTPYKIHMHA OIOp BO3AYIIHBIX JWHUK dnekrporepenadn (BJI), oTKpHITBIX
pacupenenutenbHeIXx  yeTpoiicTB (OPY) m xoHTakTHBIX ceredl TpaHcmopTa (KC), kak mpasuio,
npumenstoT cramm C235, C245, C255, C285, C345, C345K, C375 mo I'OCT 27772, crans mapku 20 u
09I'2C mo I'OCT 8731 cormacHo npuioxeHuro B.

B 3aBucuMOCTH OT Ha3HAUYEHUS KOHCTPYKIMNA U TUIIA UX COETUHEHUH pa3InyaroT TPyTIIbL:

rpymna | — cBapHble clielMalbHbIE OMOPHI OOJIBLINX MEPEX0JI0B BHICOTOH cBbIlIe 60 M;

rpymnmna 2 — cBapHble onopsl BJI, kpome ykazaHHBIX B rpyIIe |; cBapHbIE OMOPHI OIIMHOBKU U IO
BeIKrouatenn OPY He3aBHCMMO OT HampsDKCHHUS, CBapHBIE OMNOpBI mmoj obOopymoBanue OPY
HanpsbkeHueM cBbiiie 330 xB; koHcTpykuuu u anemeHTs! KC, cBsi3aHHBIE C HaTSDKEHMEM NPOBOJOB
(TATHM, IOTaHTH, XOMYTHI), @ TaKKe OIOpHI, YKa3aHHbIE B Tpymne |, MpH OTCYTCTBUHM CBapHBIX
COEIUHECHHII;

rpynma 3 — cBapHbIe M O0NTOBEIE ONOpPHI Mo obopynoBanne OPY nampspxkennem no 330 kB,
KpOME OMNOp TOJA BBIKIIOYATENN; KOHCTPYKLIUH M 3JEMEHThl HECYIINX, IOJAEPKHUBAIOIIUX U
¢ukcupyromux ycrpoiicts KC (omopsl, purenn >XeCTKHX TIIONEPEUYHH, INPOKEKTOPHBIE MauThl,
(hukcaToOpHI), a TaKXKe KOHCTPYKIMHU Tpynnsl 2, kpome KC, mpu oTCyTCTBIM CBapHBIX COSIUHEHHH;

rpymnna 4 — cBapHble U OONTOBbIE KOHCTPYKIIMM KaOENbHBIX KaHAJOB, JETAIN MyTel MepeKaTKu
TpaHc(opMaTopoOB, Tpambl, JECTHHIBI, OTPAKICHUS M JAPYyrde BCIIOMOTATElbHbIE KOHCTPYKLIHH M
anementsl OPY, BJI u KC.

17.2 Bonarer knaccoB Tounoctu A, B u C mist onmop BJI BeicoTo#t 10 60 M u koHcTpykimit OPY u KC
NPUHUMAIOT KaK JiIsi KOHCTPYKIHWIi, HE PaCCUUTHIBAEMBIX Ha YCTaJIOCTh, a JIsl (pJIaHIEBBIX COEIMHEHHUH
u omop BJI Beicoroii Gonee 60 M — Kak It KOHCTPYKLMH, PacCUMUTHIBAEMBIX Ha YCTaJlOCTh, MO
tabmure I'.3 mpunoxenns I

17.3 JIutble neranu MpoeKTHPYIOT U3 yriepoauctoi cramu Mapok 35J1 u 45J1 rpynm ommBok |l n
111 mo TOCT 977.

17.4 TIpm pacuerax omop BJI, xonctpykmuii OPY m KC npuHUMAmOT HONOJHHUTENBHBIC
KO PHUIHIEHTHI YCIIOBHHA padoTsl 1o Tabmwmme 42, 17.17 u nmpunoxenwuio E.

Tabmuua 42
Ne . Koaddurment
ILII DIICMEHT KOHCTPYKIMHi YCIIOBHH pabOTEI

1 |Cxartblif OSC U3 OJUHOYHOTO yroJiKa CTOMKHM CBOOOTHO CTOSIICH OMOpHI B
MEPBBIX JBYX MAHESIX OT OalllMaKa MpU Y3J0BBIX COCAMHCHHSIX:
Ha CBapKe 0,95
Ha OosTax 0,90
2 |CxaTplif 5JEMEHT IUTIOCKOH peIIeT4aTol TpaBepchl M3 OJUHOYHOTO
PABHOIIOIOYHOTO YTOJIKA, MPUKPEIUIAEMOT0 OQHOH MONKO# (pucyHOoK 20):
MOSIC, TPUKPEIUISIEMBbIH K CTOWKE OMOPbl HEMOCPEACTBEHHO JIBYMS 0,90
Ooxramu 1 OoJee, MOCTaBICHHBIMH B0 MOSICA TPABEPCHI




MOSIC, TPHUKPEIUISIEMBId K CTOWKE OINMOPBI OJHUM OOJITOM WIIM 4Yepe3 0,75
(hacoHky
packoc U pacropka 0,75
3 |OTTspKKa M3 CTANBHOTO KaHaTa WITH ITyYKa BEICOKOIPOYHON IPOBOJIOKH:
JUISL TIPOMEKYTOYHOH ONOPHI B HOPMAJILHOM PEXHMe paboThI 0,90
JUTsl aHKEPHOM, aHKEpHO-YTJI0BOM U YIJIOBOM omop:
B HOPMAJIEHOM peXHMe pabOTHI 0,80
B aBapUHHOM pEXHME PadOTHI 0,90

[Ipumeuanne — YkazaHHbIC B TaOnuIe 3HaUCHUS KOAPQUIIMEHTA YCIOBHHA pabOTHl HE paclpoCTPaHAIOTCS Ha
COCJIMHEHHMS DIIEMEHTOB B y3JaX.
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Pucynox 20 — Cxema TpaBepChl C TPEYTOJIIBHOH PENIETKON

Jus onop BJI, OPY u KC 3Hauyenme koadduimeHTra Hage)KHOCTH II0 OTBETCTBEHHOCTH Y
MPUHUMAIOT paBHbIM 1,0.

Pacuer Ha MPOYHOCTH PACTAHYTHIX JIEMEHTOB OIOp 1o Gopmyde (5) ¢ 3amMeHoi B Hell 3HaueHus Ry
Ha R, / vy, He momyckaercs.

17.5 Tlpu ompeneneHWH TPHUBEACHHONW THOKOCTH IO Tabiume 7 HAaMOONBIIYI0 THOKOCTH BCETO
CTEPIKHS Amax BEIUHCIIIOT 110 (hopMymmam:

JUISL 9ETBIPEXTPAHHOTO CTEPI)KHS € MApAJUIEIbHBIMH TIOSICAaMH, IAPHUPHO OIIEPTOTO IO KOHIIAM,

Amax =2 11Db; (180)

JUIS TPEXTPAaHHOTO PABHOCTOPOHHETO CTEPXKHS C MapauICIbHBIMU MOSCaMH, IIAPHUPHO OMEPTOTO

10 KOHIIaM,

Amax = 2,51/ b; (181)
IUTSE CBOOOJTHO CTOSIMICH CTOMKHM MUPpaMUAIaTbHON GopMEl (prcyHOK 13)
Amax =2 nh /b (182)

O6o3HaueHust, mpuHsThe B popmynax (180) — (182):

| — reomerpuyeckas [JUTHHA CKBO3HOTO CTEPXKHS;

b — paccrosHre Mexay OCSIMH TMOSCOB Hambosiee y3KOH TIpaHU CTEPXKHS C MapaueIbHBIMH
MOsICaMH;

h — BBICOTA CBOOOAHO CTOAIIEN CTONKH;

1 =1,25 (bs / b))% - 2,75 (bs / by) + 3,5 — k09D DUIMEHT [T51 OIPEACIICHIS PACUCTHON [THHBI,

rae bs u by — paccTosiHUsT MEXAy OCSIMH MOSCOB MHUPAMUAANBHON OMOPBI B BEPXHEM M HIDKHEM
OCHOBaHMSX HanOoJee y3K0oi TpaHl COOTBETCTBEHHO.

17.6 Pacuer Ha yCTOHYMBOCTH TNpPH CXKAaTHH C H3THOOM CKBO3ZHOTO CTEPXHS C pEIHICTKaMH
MOCTOSTHHOTO T10 JUIMHE CEYEHUS BBIMOHSIIOT COTIIacHO TpeOoBaHMsIM paszena 10.

Jlyist paBHOCTOPOHHETO TPEXTPAHHOTO CKBO3HOTO CTEPXKHS C PEIIETKaMH IOCTOSIHHOTO IO JUIMHE
CCUCHMS OTHOCUTEIBHBINA 3KCIIEHTPUCUTET BBIYHUCIIAIOT 10 (hOpMyJiam:

TIpH U3THOE B INIOCKOCTH, TIEPIICHANKYIAPHON OTHOM U3 TpaHei,

m = 3,46 p M/ (Nb); (183)
pu U3rube B IIIOCKOCTH, MapajuICIbHON OHOW U3 TpaHeH,
m=3p M/ (Nb), (184)

rac b— PpacCToAHUEC MEKIAY OCAMHU IOACOB B INIOCKOCTH I'PAHU;




B — xoadduiuenT, paBubiii 1,2 mpu 00ATOBBIX coenuHEeHHIX U 1,0 — NP CBapHBIX COETNHEHUSIX.

17.7 Tlpu pacuere Ha YCTOHYMBOCTH IPH CKAaTHHU C M3TMOOM CKBO3HOTO CTEPIKHS C pPEIIeTKaMu
cornacHo TpeboBanusaM 10.3.1 u 10.3.2 3HaueHHE SKCUEHTPUCHTETA ¢ MPU OOJTOBBIX COCIMHEHMSX
3JIEMEHTOB YMHOXKaIOT Ha ko3 durmenr 1,2.

17.8 Tlpu mpoBepKe YCTOHYMBOCTH OTAEIBHBIX IOSICOB CTEPIKHS CKBO3ZHOT'O CEUEHHMS IIPU CHKATHHU C
M3rnOOM NMPOAOJIEHYIO CHIIY B KaXJIOM MOSICE ONPENEIISIOT C YYETOM JOMOIHUTENBHOT0 YCHins Nyg OT
M3ruodaroIero MoMeHTa M, BBIYMCIIEMOTO 1O 1e(OPMUPOBAHHOI CXEMeE.

11 mapHUpHO OonepTol 1Mo KOHLAM PELIeTYaTON CTOMKU MOCTOSIHHOTO O JJIMHE MPSMOYTOJIBHOTO
cedeHns (Tun 2, Tabnuua 7) ONOpPHI ¢ OTTSDKKAMM 3HAYE€HHE MOMEHTa M B CepeluHe JIMHBI CTOMKH
IpU U3THOE €€ B OJHOI M3 TNIOCKOCTENH X—X MM y— OTPENEIAIOT Mo hopMyIe

M=Mq+ (BN/J) (fy + o), (185)
rie My — wusrubaiommii MOMEHT B CEpeIuHE UIMHBI CTOHKH OT IONEPEeYHO HarpysKH,
oTpesessIeMblii Kak B Oaikax;

B — KoaunHeHT, IPUHUMaEeMBbIi coritacHo 17,6;

N — mpozmonbHas cujia B CTOHKE;

fy — mporu6 croiiku B cepearHe AMMHBI OT MOMEPEUHON HATPY3KH, OTPECTIIEMbIN Kak B OOBIYHBIX
0aJKax ¢ MCIOJIb30BaHUEM MPUBEICHHOTO MOMEHTA UHEPLUH CeueHus |

f, — 0,0013| — HavyanbHBI TPOrHO CTONKH B INIOCKOCTH U3rH0a;

§=1-0,1NI/(E lg).

3neck: | — nmuna croiiky;

I, =AI?/ A5,
rae A — IIomaab CEUCHUS CTOUKH,

Aef — IIpUBE/ICHHAS! THOKOCTH CTOWKH, OmpesesnsieMast 1o Tabmuie 7 Juisd CeUeHns TUIa 2 ¢ 3aMEeHOH
B popmyie (16) Amax Ha Ay WK A, COOTBETCTBEHHO INIOCKOCTH M3TrH0a.

[Ipu m3rube croiiku B nBYX miockocTax ycwine Ny ompenensior mo ¢opmyne (109); mpu 3Ttom
HaYyaJbHBIA MPOrud f, yIUTHIBAIOT TOJIBKO B TOW MIIOCKOCTH, B KOTOPOil cocTaBisiomas ycuius Nyg oT
MoMeHTa M, unu M, nMeeT HanOobliee 3HaYeHHE.

17.9 Monepeunyio cuity Q B HIAPHUPHO OIEPTOH MO KOHIIAM CTOMKE C PElIeTKaMH OCTOSIHHOTO 110
JUTHHE TPSMOYTOJIFHOTO CedeHUs (TUIM 2, Tabmuia 7) OmOpHl C OTTSHKKAMH TPH CKATHU C M3THOOM B
OHOM M3 INIOCKOCTEH X—X WU y—y NPUHUMAIOT NOCTOSIHHOW MO JUIMHE CTOMKHU U ONPENEINSIOT 1O

hopmyiie

314N
Q:Qmax+T(fq+ f.), (186)
rae Qmax — MaKCuMaJibHasg MOoIepeyHas Cujia OT nonepequf/i Harpy3kv B IJIOCKOCTHU I/I3FI/163,

ornpezersieMas Kak B Oakax.

Ocranbuble 0003HaYeHNs B popmyre (186) mpuHUMAIOT TaKUMH ke, Kak B Gopmyie (185).

17.10 [Ins 1mapHUpHO OMNEpPTOHl MO KOHIAM pemeTdaTod CTOMKHM MOCTOSHHOTO MO JUTHHE
TPEYTOJIBHOTO CKBO3HOTO cedeHus (TUM 3, Tabnuia 7) Omopsl C OTTSHKKAMH IPU CXKaTHU C U3THOOM B
OJTHOH M3 IIOCKOCTEW X—X WM y—) 3HaueHHe MOMeHTa M B cepenuHe ee JUIMHBI ONPEAEISIOT MO
thopmyne (185), B koTOpoi prBeaeHHAs THOKOCTD JTOJDKHA ONPEACTSTHCS 10 Tabmwie 7 Ui CeYeHUs
Tuna 3.

[Tpu u3rube CTOWKM B JABYX IUIOCKOCTSX 3Ha4YeHUE yCWiusi Ny IPUHUMAIOT OOJIBIIUM K3 JBYX
3Ha4YEeHHH, ONpeeNIieMbIX 10 (hopMyJiam:

Nag = 1,16 My / b umt Nyg = 0,58 M, /b + M, / b. (187)

ITpu yuere oboux mMomeHTOB M, u M, Bo BTOpoii dopmyne (187) HayaidbHBIA MPOrMO CTOWKU B
KaXI0d U3 JABYX IUIOCKOCTeW npuHUMaroT paBubiM f, = 0,001l

17.11 Tlonepeunyto cwry Q B IJIOCKOCTH TpaHW B IIAPHUPHO OINEPTOH MO KOHIAM peIIeT4aTon
CTOMKE TPEYroJIbHOTO CKBO3HOTO CEUYEHHS ONOPHI C OTTSDKKAMH IIPU CHKATHU C M3THOOM OTPEJEIsoT
mo opmyie (186) ¢ yueToM mpuUBEACHHONW THOKOCTH A, OMpPEICIAeMON 10 Tabiwie 7 IS CeYCHUS
Tuna 3.

17.12 Pac4eT Ha YCTOHYMBOCTh CIKATHIX 3JIEMEHTOB KOHCTPYKIIMiT U3 OTMHOYHBIX YTOJIKOB (IIOSICOB,
PELIETKN) BHITIOTHSAIOT, KaK IPAaBHJIIO, C YIETOM SKCIEHTPUYHOTO MPHUI0XKEHHS TIPOJOIBHOMN CHIIBL.

Jlonmyckaercsi pacCYMTBHIBATh ATH 3JIEMEHTHI KaK LIEHTPaIbHO-CKaThIe 1o (opmyiie (7) IpH yCIoBUU
YMHOKEHUS TPOJOIBHBIX CHIT Ha KO3((HUINECHTHI Oy U Olg, IPUHUMaeMble He MeHee 1,0.

B npocTpaHCTBEHHBIX OOJTOBBIX KOHCTPYKILUSX O PUCYHKY 13 (kpome pucyHKa 13, 6 1 KOHIIEBBIX
OIOp) MPH LICHTPUPOBAHUH B Y3JI€ AJIEMEHTOB U3 OJIMHOYHBIX PABHOIOJIOYHBIX YTOJIKOB 10 X PUCKAM
MPU OJIHOPSITHOM PACHOJIOKEHUH OOJNTOB B JIEMEHTaX PEIISTKH M MPUKPEIUICHHH PacKOCOB B y3Iie C
JIBYX CTOPOH TIOJIKHU T0sica 3HaYeHUs KO3(DOUIIMEHTOB Oy U Oy OTIPEACTISIOTCSL:



utst osicoB riput A < 3,5 (mpu A > 3,5 mpuHuMaror A = 3,5) o bopmynam:
mpu 0,55<¢/b<0,66 uNpg/N,<0,7

Gy =1+[¢/D—0,55+7(0,2-0,057) [Ny / N, ; (188)
mpu 0,4 <¢/b<0,55u Npg / Ny < (2,33 ¢/ b - 0,58)
a, =0,95+o,1c/b+[o,34—0,62c/ b+71(0,2—o,052)] N.,/N,; (189)
JUISl PACKOCOB, ITPUMBIKAIOIINX K PACCUUTHIBAEMON ITaHEIH M0sica, 1o GpopMyiam:
mpu 0,55 <¢ /b <0,66 u Npg / Ny < 0,7
0g=1,18-0,36c/b+ (1,8 ¢/b-0,86) Nyg/ N, (190)
mpu 0,4 < ¢ /b <0,55u Npg / N (2,33 ¢/ b - 0,58)
0g=1-0,04c/b+(0,36-0,41c/b) Npg/ Np. (191)

s mpocTpaHCTBEHHBIX OONTOBBIX KOHCTPYKIHWH O pUCYHKY 13, 2, 0 B dopmyrnax (189) u (191)
npuaumarot 0,45 < ¢/ b <0,55.

B dopmymax (190) u (191) oTHOmIeHHE pacCcTOSHUS IO TIOJNKE YTroJKa packoca OT OOyIIKa [0
PHCKH, HAa KOTOPOH YCTaHOBJIEHBI OONITHI, K IMIMPHHE MOJKH yTOJKa packoca mpuuaTo ot 0,54 mo 0,6;
npu oTHOIIeHnH, paBHOM 0,5, k03punment oy, BeranciaeHHsit mo gopmynam (190) u (191), momxen
OBITH yBeNUYeH Ha 5 %.

B mpocTpaHCTBEHHBIX CBapHBIX KOHCTPYKIMSX W3 OJMHOYHBIX PABHOIOJIOYHBIX YTOJKOB IO
pUCyHKY 13, 6, 2 (KpOMe KOHIIEBBIX OIOpP) C MPUKPEIUICHUEM PACKOCOB B y3Jie TOJBKO C BHYTPEHHEH
CTOPOHBI TONKH T10sica TIPH Npyg / Niy, < 0,7 3HaueHust KO3PHUIUEHTOB Oy U Olg TPUHUMAIOT:

IPH LEHTPUPOBAHHH B y3JIaX SJIEMEHTOB I10 IIEHTPaM TsDKECTH Ce4eHHI oy = 0g = 1,0;

TIPH [ICHTPUPOBAHKH B y371aX OCEH packoCOB Ha 00YIIOK mosica oy = oy = 1,0 + 0,12 Nppg / Npp.

IIpu pacuere KOHCTPYKIMI Ha COBMECTHOE IEHCTBUE BEPTUKAIBHBIX M IIONEPEYHBIX HArpy30K U
KPYTSIIETO MOMEHTA, BBI3BAHHOTO OOPBIBOM IPOBOJIOB MJIM TPOCOB, JOIYCKAETCS MPUHUMATD Oy = Ol
=1,0.

O06o3HaueHus1, npuHAThie B popmynax (188) — (191):

¢ — paccTosHHE MO IOJIKE YToJIKa Tosica OT 00yIIKa 10 PUCKH, Ha KOTOPOH pPAacCIIONIONKEH LEHTP
y3I1a;

b — mmpuHa oKy yroyka mosica;

Nm — mpomosibHas cuia B ITaHEIH Mosca;

Nmg — CyMMa IpoeKIuii Ha OCh Iosica yCWIINH B pacKocax, IIPUMBIKAIOMNX K OHOW IOJIKE T1osica,
nepenaBaeMasl Ha HETO B y3Jlie M ONpeJenseMas IpH TOM XK€ COYETaHWM Harpy3ok, Kak aist Np; mpu
pacdere nosca NpuHUMaeTcs Oomnbiee u3 3Ha4eHUH Npg, MOTYYEHHBIX JUIA Y3JI0B IO KOHIIAM ITaHEIH, a
IIPU pacyeTe packocoB — JUIA y371a, K KOTOPOMY ITPUMBIKAET PAacKOC.

17.13 PacueTHbie JIHHBI lof ¥ pajiychl MHEPIUHM CEYCHHI | TPH OTPEACICHUH THOKOCTH DIICMEHTOB
IUIOCKUX TpaBepc € MOsACaMH M pPEImIeTKOW U3 OJMHOYHBIX YTOJKOB (pUCyHOK 20) NpUHUMAIOT
paBHBIMU:

s mosica les = Iy 1= iminy lef = Iy, 1=y

st packoca les = lg, 1= imin;

19151 pactiopkH les = e, i = iin,

rjie iy — pajuyc MHEpIMH CEYeHHs OTHOCHTEJBHO OCH, MapalIeibHOM TMIOCKOCTH PEIIeTKH
TpaBepchl.

17.14 T'uOKocTh IEPBOTO CHU3Y PacKoca M3 OJWHOYHOTO YTOJKa PEIIeTIaTOd CBOOOITHO CTOSIICH
omopsl BJI e nomwkHa npessrmath 160.

17.15 OrknoHeHWs Bepxa OMOp W MPOTHOBI TpaBepc HE MOJDKHBI MPEBHINATh 3HAYCHUH,
MIPUBEJCHHBIX B TabnuIe 43.

Tabmuma 43
OTHOCHUTEBHBIN MPOTUO TpaBepchl U OaNKU (K
OTHOCHUTENBHOE
Konctpyxuus u MPOJIETY WK ATHHE KOHCOJIN)
No OTKJIOHEHHUE > =
HaTpaBJICHUE BepruxanbHblit T"opu3oHTATBHBIN
.11 Bepxa OmopsI (K
OTKJIOHCHUS B Ha
BBICOTE OTIOPHI) B TIpOJIeTE Ha KOHCOJTU
MpoJIeTe | KOHCOJIH
1 [KonmeBas u yrioBas 1 1 1 He orpanununBaercs
omopa BJI aHkepHOro 120 200 70
TUMa BBICOTONH a0 60 M
BJIOJTb TIPOBOJIOB




2 [Onopa BJI ankepHoro 1 1 1 To xe
THTIA BBICOTOH 10 60 M 100 200 70
BJIOJTb IPOBOJIOB

3 |[IpomexyTouHast oropa He 1 1 »
BJI (kpome riepexo1HOit) [orpaHuuMBaeTCs 150 50
BJIOJIb TIPOBOJIOB

4 |Ilepexonnsie omopsl BJI 1 1 1 »
BCEX THIIOB BBICOTOM 140 200 70
cepmme 60 M BOOJb
MIPOBOIOB

5 |Omopa OPY  Bmoms 1 1 1 1 1
MIPOBOZOB 100 200 70 200 70

6 [To xKe, oTepex 1 He He He orpannuuBaercs
IIPOBOOB 70 OTPaHUYMBACTCS |OTPAHUIUBACTCS

7 |Croiika oOmOpHI  TOJ 1 — — — —
o0opynoBaHue 100

8 |banka 3 (o) — 1 1
o0opynoBaHme 300 250

[Ipumeuanus

1 Otxnonenue omop OPY u TpaBepc onop BJI B aBaprifHOM 1 MOHTa)KHOM pEeKUMaX HE HOPMHPYETCS.
2 OTKIOHEHHS ¥ IPOTUOBI IO MTO3HIHAM 7 U § JOIKHBI OBITh YMEHBIICHBI, €CIIM TEXHUIECKUMH yCIOBHSIMH Ha
SKCITyaTalnuio 000pyI0BaHHUs yCTAHOBJIEHBI OoJiee )KECTKHE TPeOOBaHMSL.

17.16 B cranbHBIX HNPOCTPAHCTBEHHBIX KOHCTPYKIMAX onop BJI u OPY u3 0AMHOYHBIX yroNKOB
ClIe/lyeT MpeayCMaTpUBaTh B MOMEPEUHBIX CEYCHUSIX TuadparMbl, KOTOPbIE JOJDKHBI PacroiarathCs B
CTOMKax CBOOOJHO CTOSIIIUMX OIOpP HE pexe, 4YeM yepe3 25 M, U B CTOMKax OMOp Ha OTTSKKAX — He
pexxe, yeM depe3 15 M. Jlmadparmpl NODKHBI TakKe YCTaHABIMBATHCS B MeECTax IIPHIIOKEHHS
COCPEIOTOUEHHBIX HAarpy30K U MEePEIOMOB MOSICOB.

17.17 Ipu pacuere Ha CMATHE COEANHIEMBIX JIEMEHTOB PEIIETKH B OJHOOOJITOBBIX COSJMHEHHSX C
paccTosSHHEM OT Kpas OJJIeMEHTa 1O LeHTpa OTBEpPCTHS BIOJb yCHiIMsA MeHee 1,50 ydHTHIBAaIOT
npuMevaHue 2 TadmuIpl 37.

B 01HOO0ATOBBIX COEANHEHNUSX 3JIEMEHTOB, IOCTOSIHHO Pa0OTAIONINX Ha pacTshKeHHe (TAT TpaBepc,
3JIEMEHTOB, TPHMBIKAIOMNX K y3JaM KpEIUICHHWS TPOBOJOB M TPOCOB, M B MECTaX KPEMJICHUS
000pyOBaHUs), PACCTOSHUE OT Kpas 3JIEMEHTa O LEHTPa OTBEPCTHS BAOJb YCHIUS NMPUHUMAIOT HE
menee 2d.

17.18 Packocbl, IpUKpeIUIsieMble K IMOsCY OOJNTaMU B OJHOM Y3JI€, JIOJDKHBI pacroliararbesi, Kak
MIPaBUJIIO, C ABYX CTOPOH ITOJIKH MOSICHOTO yTOJIKA.

17.19 B OonTOBBIX CTHIKAaX MOSICHBIX PABHOIIOJIOYHBIX YI'OJIKOB YHCJIO OOJNTOB B CTHIKE Ha3HAYAIOT
YETHBIM U pactpeAeisioT OOATH MOPOBHY MEXIY IOJIKAMH YT OJIKa.

KonnuectBo 0OJTOB NP OAHOPSITHOM M IIAXMAaTHOM HMX PAacIOJIOKEHUH, a TaKKe KOJIMYECTBO
TIOTIEPEYHBIX PSAZOB OOJTOB NMPH ABYXPSAIHOM MX PACIONIOKEHUM Ha3HAYaIOT, KaKk MpaBHiIo, HE Ooiee
ST HA OJJHOM TIOJIKE YTOJIKa C KaXKJJOH CTOPOHBI OT CTHIKA.

Yka3zaHHOE KOJMYECTBO OOJNTOB M TOMNEPEUYHBIX PAIOB JIOMYCKACTCS YBEIWYHUTH JI0 CEMH NP
YCIIOBUM YMEHBUICHUsI 3HaueHus1 koadduimenta yp,, onpenensemoro no tadimie 38, yMHOXKEHHEM Ha
0,85.

17.20 Pacuer Ha yCTOIYMBOCTh CTEHOK OMOP M3 MHOTOTPAHHBIX TPYO MpH 4ucie rpanei ot 8 qo 12
BBITIONTHSIOT 110 (pOpMYyJIIe

o1/ (oer ve) £ 1, (192)
rre 6; — HauOoIbllee CXKHUMAIOIIee HANpsDKEHHE B CEUYEHHM OIOpHI IIPHM €€ pacuere Mo
ne(OpMHUPOBAHHOHN CXEME;

G¢r — KPUTHYECKOE HANPsHKEHHE, BEIYUCIsIEMOE 10 (hopMyIie

o, :(ﬂ—,/ﬂz—&SIIWZ)z//Ry <R,. (193)

B=0,58+181/ A7;
ﬂ_w = (b / t)‘ /Ry | E — ycnoBHas riOKOCTH CTEHKH TPaHM IMUPHHOMN b ¥ TONIMHHOIM t;
w =1+0,0334, (1-0,/ o),

B ¢opmyie (193) o6o3HaueHo:

rae A, OpuUHUMAlOT He Oonee 2.4;




O, — HaMMEHbIIIEe HANPSHKEHUE B CEUYEHHUH, IPUHUMAEMOE P PACTSKECHUH CO 3HAKOM «MHHYC).
MHororpanHbsle TpyObl IOJDKHBI OTBe4aTh TpeOoBanusiM 12.2.1 u 12.2.2 nus kpymisix TpyO ¢
paznycoM OMMCAaHHON OKPYKHOCTH.

18 TONNOJTHUTEJ/IbHBIE TPEBOBAHHUS IO TIPOEKTHPOBAHHUIO KOHCTPYKIIMI
AHTEHHBIX COOPYKEHHNU CBSI3U BBICOTOU 10 500 m

18.1 Jlyia cTampHBIX KOHCTPYKIINIM aHTEHHBIX coopyxkeHuil (AC), Kak MpaBUiIO, IPUMEHSIOT CTaIN
no 'OCT 27772 (xpome craneir C390K, C590, C590K), cramp mapok 20 n 09I'2C nmo I'OCT 8731
corjacHo npuiokeHuto B. IIpu 3Tom npuHUMaroT pacipeneneHie KOHCTPYKLIMI 0 rpynnam:

rpymmna 1 — 3JeMeHTHl (MeXaHHYeCKHe NeTald) OTTSHKEK MadT W aHTeHHBIX IIOJIOTEH, IeTald
KPEIUIeHUS OTTSDKEK K (yHIaMeHTaM M K CTBOJIAM CTAJIBHBIX OIIOP;

rpyIma 2 — 3JIeMEeHTbl KOMOMHUPOBAHHBIX OIIOP;

rpymma 3 — CTBOJIBI MauT U OallleH, peleTka, IEMEHThI OIUPaHust Ha QyHIAMEHTBI;

rpymma 4 — nuadparMel OalIeHHBIX OTIOP, JIECTHUIIBI, IEPEXOTHBIE TUIOLIAIKH.

Marepuansl Uil COCAMHEHWH NPUHMMAIOT COTJIACHO pasneny 6, HOPMaTHBHBIE W pacUeTHHIE
COIIPOTHBIICHHS] MaTEpHaJIOB M COEANHEHNI — COTJIacHO pa3jeny 7 U npuiokeHusm B u T

18.2 lns OTTSHKEK W DJIEMEHTOB AHTEHHBIX MOJIOTEH NPHMEHSIOT CTalbHBIE KaHATHl KpYTJIbIe
onuHKoBaHHBle N0 rpynme CC, rpy30Bble HepacKpydHBaIOIIHECs OAWHAPHON CBHBKU (CIUpAJIbHBIC)
WIH HEepacKpy4YHBAaIOIIMeECs JBOHHOW KPeCTOBOW CBHBKM C METAUIMYECKUM CEPACYHUKOM
(KpYTJIONIPSIOHBIE), TIPH STOM CIIUPATbHBIC KAaHATHI IPUMEHSIOT MPU PACYETHHIX yemmusx 1o 325 kH. B
KaHaTaX NPUMEHSIOT CTAIBHYIO KPYIIyI0 KaHATHYIO MPOBOJOKY HAMOOJIBIIMX JHAMETPOB MapkH 1.
Jnst cpenHe- M CHIIBHOArpecCHBHBIX Cpel JOIYCKAalOTCS KaHaThl, OLMHKOBaHHEIE M0 rpymme JKC, c
TpeboBanusmMu s kaHaToB rpynmsl CC. Jlonmyckaercst mpruMeHeHHEe PacCKPYUYHBAIOIINXCSl KAHATOB TIPH
YyCI0BUH, YTO O6B$[3KI/I U3 MSITKOM OHHHKOBaHHOﬁ IIPOBOJIOKH, PACIIOJOKEHHBIC 110 KOHIIAM KaHAaTOB,
OyIyT yBeIMUYEHBI 1O JTHE Ha 25 %.

JIist OTTSDKEK CO BCTPOCHHBIMH H30JISITOpPAaMU OPELIKOBOTO THIIA IPHUMEHSIIOT CTaJbHBIE KaHATHI C
HEMETaJUTNYECKUMU CEPJCYHUKAMH, €CIIH 3TO JAOIYCKAeTCsS PaAHOTEXHUUECKUMH TPEOOBaHUSIMU.

Jist OTTSDKEK € YCHJIMSMH, TIPEBBIIIAIONIMMHU HECYIIYI0 CIOCOOHOCTh KaHAaTOB M3 KPYIJIOH
NPOBOJIOKH, JOITyCKaeTCsl NPUMEHEHHE CTAbHBIX KaHATOB 3aKPBITOrO TUMA M3 3€TOOOPAa3HBIX H
KJIMHOBH/IHBIX OLMHKOBAHHBIX TIPOBOJIOK.

18.3 KoHIBI CTalbHBIX KAHATOB B CTaKaHax WIM My(Tax 3aKpeIuIsioT 3aJHBKOW LHHKOBBIM
crmiaBoM IJAM9-1,5J1 mo TOCT 21437.

18.4 Jlnst 551eMEeHTOB aHTEHHBIX MOJIOTEH MPUMEHSIOT MIPOBOA coriacHo Tabnuiie J1.2 mpuioxeHus
J. TIlpumeHeHme MemHBIX IIPOBOJIOK [JOMYCKAaeTCS TOJNBKO B CIy4asX TEXHOJIOIWYECKOH
HEOO0XOIUMOCTH.

18.5 3HaveHHe pacUETHOTO CONPOTUBIEHHS (YCHIHS) PACTSHKEHHIO IPOBOJOB M IPOBOJIOK
IIPUHUMAIOT pAaBHBIM 3HAYEHWIO PAa3pbIBHOIO YCUJIMA, YCTAHOBIEHHOMY T'OCYJIapCTBEHHBIMU
CTaHIapTaMH, ACJICHHOMY Ha K03()(DHUIIUCHT HAISKHOCTH 110 MATEPHAIY Y-

JUTSE ATFOMUHUCBBIX M MEIHBIX ITPOBOIOB Yy = 2,5;

JJIA CTAJICAJIIOMUHHUCBBIX IMPOBOJAOB IMPHU HOMHUHAJIBHBIX CECYCHUAX, MMZ:

16 u 25 - yn=2,8; 35-95 - y, =2,5; 120 u Oonee - vy, = 2,2;

JUIsi OMMETAIUTNYECKUX CTAIEMEHBIX MPOBOJIOK Yy = 2,0.

18.6 TIlpm pacuerax koHcTpykuuii AC mnpuHUMaOT Kod(QUIMEHThl ycinoBHid  paboThl,
yCTaHOBIJICHHBIE B pa3zienax 5 u 15 u B rabnuue 44.

18.7 OrtHocuTeNnbHBIE OTKIOHEHUs Onop (10 BBICOTE) HE NOJDKHBI MPEBBIIATh 3HAYCHUH (Kpome
OTKJIOHEHHH OIOp, Asi KOTOPBIX YCTaHOBJICHBI HMHBIE 3HAYCHUS TEXHUYECKUM 3aJaHHEM Ha
MPOEKTUPOBAHUE):

IPU BETPOBON WU TOTOTETHOM HATPYSKE ..oovviiiiiiiiiiiiiiie i 1/100;

MPU OJIHOCTOPOHHEH MOABECKE aHTEHHBI K OMOPE MPU OTCYTCTBHU BETPA........ 1/300.

18.8 MoHTaxXHBIE COCOUHEHUS DIEMEHTOB KOHCTPYKLMH, IepeAaloliie pacHeTHBIC YCHIIHS,
NPOSKTHUPYIOT, KaK MpaBHo, Ha OonTax Kiacca TOYHOCTH B u BbIcokompouHbx Oontax. [lpm
3HAKOIIEPEMEHHBIX YCUIIMAX, KaK IMPaBUJIO, IPUHUMAIOT COCIUHCHNA HAa BBICOKOIIPOYHBIX 60J'lTaX HUIIn
Ha MOHTa)KHOI CBapke.

[TpuMeHeHre MOHTaXXHOW CBapKW WIIM OOJITOB Kilacca TOYHOCTH A JIOJDKHO OBITh COTJIACOBAHO C
MOHTHPYIOILEH OpraHu3aIen.

18.9 Packockl ¢ rubkocTtpio Oosnee 250 mpu THepeKpecTHOW pelIeTKe B MeCTax IepecedeHHuild
JIOJDKHBI OBITh CKPEIUICHBI MEKIY COOOH.



Tabnuwua 44

. Koadpdumment
DJeMeHTHI KOHCTPYKLIUH .
YCIIOBUI paboTH! ¥,

[TpenBapuTENbHO HANPSHKEHHBIE SJIEMEHTBI PEILIETKA 0,90
(ONEN I115E

KOJBIIEBOTO THIIA 1,10

OCTaJbHBLIX THUIIOB 0,90
CranbHble KaHaThl OTTSDKEK MadT MJIM DJIEMEHTHl aHTEHHBIX IOJIOTEH INPH HX
KOJIMYECTBE:

3—5 OTTsIKeK B spyce WIN JICMEHTOB aHTCHHBIX ITOJIOTCH 0,80

6—S8 OTTsDKEK B spyce 0,90

9 OoTTsIKEK B sipyce U Ooee 0,95
3amenka KOHIIOB Ha KOYIIIE 32)KMMaMU FUTH TOUETHAs OIPECCOBKA BO BTYIIKE 0,75
OrureTka KaHaTa Ha KOYIIE WIHA U30IATOPE 0,55
DJIeMEHTBI KPEIUICHUS OTTSDKEK, aHTCHHBIX IIOJIOTEH, MPOBOIOB, IOJKOCOB K 0,90
OTIOPHBIM KOHCTPYKLUSIM U aHKEPHBIM (DyHIaMeHTaM
AHKepHbIe TsDKM 0e3 pe3bOOBBIX COSAMHEHWH NMpH paboTe WX Ha pacTshKeHHe C 0,65
n3ruoom
[IpoymmHs! mpu paboTte Ha pacTsHKEHHE 0,65
Jletany KpenieHui U COeIMHEHNH CTATbHBIX KaHATOB!

MeXaHU4eCKre, KpoMe ocell MapHUpPOB 0,80

OCH MIAPHUPOB MPU CMSITHH 0,90

[TpornOsl pacmopok nuadparM M 3JIEMEHTOB TEXHOJIOTHYECKHX IUIOMANOK B BEPTUKAIGHOH H
FOPHM30HTANBHOM TLTOCKOCTSX HE JOJIKHBI TPEBBIIIAT /o5 MPOJIETA.

18.10 B KOHCTpYKUMSAX pelIeTyaThIX OIOp AuadparMbl JOJDKHBI YCTaHABIMBATHCS HA PACCTOSHUU
MEXAy HUMHU He 0Ooiee TpeX pa3MepoB CPEJHETO IMONEPEeYHOr0 CEUYEHHs CEKLHUH OIOpbI, a TaKkKe B
MecTax IMPHIIOKEHHS COCPEOTOYCHHBIX HArPy30K M MEPEIOMOB TOSICOB.

18.11 BonThl (haHIEBBIX COeNMHEHHWH TPyO pasMelaloT Ha OJHOM OKPY)KHOCTH MHUHHMMAIIbHO
BO3MOJXKHOTO THAMETPa, KaK MPaBUIIo, Ha PaBHBIX PACCTOSHUAX MEXIY OOJITaMH.

18.12 DnemenTsI pemeTku (epM, CXOJSIIIEcs B OJHOM y3Jie, IICHTPUPYIOT Ha OCh M0sica B TOUKE
nepecedeHus ux oceil. B MecTax nmpuMbIKaHHs PackocoB K (hIaHIIaM JIOMyCKaeTcsl MX pacleHTPOBKa,
HO He OoJiee YeM Ha TPeTh pa3Mepa IMOIEepPeYHOro CeUeHNS Mosca.

B mpopesHbIx (acoHKax Ais KpEIUICHHWS pPAacKOCOB W3 KPYIVIOW CTaIM KOHEI IpOpe3H
paccBepIMBAIOT OTBEPCTHEM IMaMeTpoM B 1,2 pasa GoJbplie AuamMeTpa packoca.

18.13 OTTSsDKKH B MayTax C pelleT4aThIM CTBOJIOM LIEHTPHPYIOT B TOUKY IIEPECEUEHHUS OCEH MMOsSCOB
Y PacIiopok. 3a yCIOBHYIO OChb OTTSDKEK ITPUHUMAIOT XOPY.

JlucToBele MPOYMIMHBI ISl KPEIUIEHHS OTTSDKEK  IHOAKPEIULIIOT — pedpaMH  )KECTKOCTH,
MpPe0XPaHSIONMMHU HX OT HU3ruda.

KoHCTpYyKIIMH y3/I0B KPEIUICHUSI OTTSHKEK, KOTOPbIe HE BIUCHIBAIOTCSI B TPAHCIIOPTHBIE TadapHThI
CEeKIIM{ CTBOJIA MAuT, MPOSKTUPYIOT Ha OTJENbHBIX BCTaBKaX B CTBOJIC B BHUJIE JKECTKUX radapUTHBIX
nradparm.

18.14 Harsokuble ycTpolicTBa (MyQThI), CiyXalue s PeryJUpOBKH JUIMHBI M 3aKpeIuICHUS
OTTSDKEK MauT, JIOJDKHBI KPENUThCS K aHKEPHBIM YCTPOMCTBAM I'MOKOW KaHATHOW BCTaBKOW. J[nmnmHa
KaHaTHOW BCTaBKH MEXXIY TOPIIaMH BTYJIOK JI0JDKHA ObITH He MeHee 20 TnaMeTpoB KaHaTa.

18.15 [Ins snemenToB AC NPUMEHSIOT THIIOBBIE MEXAaHWYECKUE JICTAIH, MPOMICANINE UCTIBITaHNs
Ha MPOYHOCTb U yCTaJIOCTb.

Pe3p0y Ha pacTsHyTHIX dmeMeHTax npuHuMaroT cornacHo [OCT 8724, TOCT 9150, TOCT 24705
(ucrionHEHNE BIAAWHBI PE3bOBI C 3aKPYTICHUEM).

18.16 B orTsmkkax Mayr, Ha IPOBOAAX W KaHATaX TOPH3OHTAJBHBIX AHTEHHBIX ITOJIOTEH JUIS
raiieHust BUOpaIMy NpeTyCMaTpPUBAOT MOCIEIOBATENBHYIO YCTAHOBKY HMapHBIX HH3KOYAacCTOTHBIX (1-
2,5 I'm) 1 BeIcoKo4yacTOTHBIX (4-40 I'mr) Bubporacureneit peccoproro tuma. Hu3ko4acToTHBIE TacCUTENN
BBIOMPAIOT B 3aBUCUMOCTH OT YaCTOTHI OCHOBHOTO TOHA OTTSDKKH, ITPOBO/Ia WM KaHarta. PaccrosHue S
OT KOHIICBOM 3a/I€JIKM KaHaTa JJ0 MEeCTa TIO/IBECKH IacUTENeH ONpeNelsoT 1o hopMyJe

$>0,41-10°%d+/P/m, (194)

rae d — anamerp KaHaTa, IPOBOIA, MM;

m — macca 1 M kaHarta, IpoBoja, Kr; P — IpelBapUTENIbHOE HATS)KEHUE B KaHaTe, npoBoae, H.

Bricoko4YacTOTHBIE TaCHTEIH YCTaHABJIMBAKOTCS BBIIIC HM3KOYACTOTHBIX HA PACCTOSHHUM S. HpI/I
IIPOJICTax MPOBOAOB U KaAHATOB aHTCHHBIX ITOJIOTCH, IMPEBBIIITAOIINX 300 M, TaCUTCIIN yCTaHABJIMBAIOT




HE3aBUCHMO OT pacueTa.

Jlns ramieHus: KoJieOaHUH THITA «rajOMUPOBAHKEY U3MCHSIOT CBOOOIHYIO JUIMHY KaHaTa (MPOBOa)
[TOBOJKAMHM.

18.17 AHTeHHBIC COOPYKCHHS PAIHOCBI3U HEOOXOAMMO OKpAIIUBATh COTJIACHO TPEOOBaHUSAM IO
MapKHPOBKE W CBETOOTPAXKICHUIO BBICOTHBIX MPEMATCTBUHA B COOTBETCTBHH C HACTAaBICHHEM II0
a’pOIMHAMHYECKOH CITy»)0e B TpayKIaHCKOH aBHAIIHH.

19 IONNOJHUTEJBHBIE TPEBOBAHMUS IO IPOEKTUPOBAHUIO KOHCTPYKIIAM
3JIAHUI U COOPYKEHUI ITPU PEKOHCTPYKIIUU

19.1 OBIIME ITOJIOKEHUS

19.1.1 TIpoekTHOE pelIeHHe MPUHUMAIOT Ha OCHOBE CICIHAIBHOTO 00CIIEC0BaHUS KOHCTPYKIUN U
BBIBOJIA 00 UX TEXHHYECKOM COCTOSIHUH, KOTOPOE MOXKET OBITh OIIPE/IEIICHO KaK:

UCIIPaBHOE — TIPU BBINOJHEHWH BCEeX TPeOOBAaHWH JEWCTBYIOIIMX HOPM M TOCYAapCTBEHHBIX
CTaHJapTOB;
paboTocriocoOHOE — TIPH YaCTUYHOM OTCTYIUICHHH OT TpeOOBaHMH HOpM 03 HapyUIeHUs

TpeboBaHuil 1Mo mpeaenbHBIM cocTosHIAM 1epBoil rpynmsl (IOCT 27751) u mpu Takux HapyIIeHUSX
TpeboBaHMI TO TNpeNeNbHBIM COCTOSHHSIM BTOPON TPYIIIBI, KOTOPBIE B KOHKPETHBIX YCIOBHSAX HE
OTPaHUYMBAIOT HOPMAIBHYIO 3KCILUTyaTallHIO 31aHHs (COOPYKEHN);

OTPaHMYEHHO PabOTOCIOCOOHOE — B CIydasX, Koraa Uil oOecredeHHs SKCIUTyaTalluH 3AaHHA
(coopyxeHns1) HEOOXOTUM KOHTPOJIb 332 COCTOSTHHEM KOHCTPYKIMH, 3a IPOJODKHTENFHOCTBIO HX
SKCIUTyaTalli MM 3a TapaMeTpaMH TEXHOJIOTHYECKHX IIPOIecCcOoB (HampuMep, OrpaHHYCHHE
IPY30I0IEMHOCTH MOCTOBBIX KPAHOB);

aBapuilHOE — TIpU HApYIIEHWH WM HEBO3MOXKHOCTH IPEIOTBPATUTH BO3MOXKHOE HapyIIEHHUE
TpeOoBaHuii 110 TpeIeNIbHBIM COCTOSHUSAM IIEPBOU TPYIIIIHL.

19.1.2 TIlpm ycuneHMH WIM W3MEHEHHH YCIOBHH pabOTBI COXpaHSEMbBIX KOHCTPYKIMH
o0ecre4nBaoT Kak MUHUMYM UX pab0TOCIIOCOOHOE COCTOSHHUE.

KoHcTpykuny, Haxoxmsdmuecs B OTPAaHWYCHHO pabOTOCHOCOOHOM COCTOSIHHHM, IIPH OOECTIeYeHUH
HEOOXOANMOT0 KOHTpPOJISL JIOITyCKAeTCsl HE YCHJIMBATh Ha MEPHOA OT NPOBEICHMS OOCIEHOBAHUS 1O
PEKOHCTPYKIIHH.

19.1.3 [Ing KOHCTPYKIHH, 3aPOSKTHPOBAHHBIX 10 paHee IefCTBOBABIIMM HOPMAaM U TEXHHYECKHM
YCIIOBUSIM, JOITyCKaeTCs HE MPOBOIMTH IIOBEPOUHBIN pacueT B CIIydasiX, €CIIU 3a EPUOJ SKCILTyaTalluH
He MeHee 15 JieT B HUX He BO3HHKIIH Je(EeKThl U MOBPESKACHHSI, HE N3MEHWINCH YCIIOBHS JajbHEHIIeH
SKCILTyaTally, Harpy3Kd U BO3JCUCTBHUS, a MPHU X W3MEHEHHH HE YBEJIMYWIIUCh YCHIIUS B OCHOBHBIX
3JIEMEHTaX.

19.1.4 Tlpm ycuneHWM KOHCTPYKIMH TNPeIyCMaTpHUBAIOT KOHCTPYKTHUBHBIE PEUICHUS U METOJbI
MPOM3BOJICTBA paboT, oOecrieunBarOIIHe MIaBHOE BKIIOUYEHHE JIEMEHTOB M KOHCTPYKIMH YCHJICHUS B
COBMECTHYIO palbOTy C COXpaHsIeMBbIMH KOHCTPYKLIUSMH. B HEOOXOOMMBIX Cilydasx HCHOJB3YIOT
HCKYCCTBEHHOE PEryJIMPOBAaHNE YCHIIMI 1 BpEMEHHYIO Pa3rpy3Ky KOHCTPYKIHH.

19.2 PACYETHBIE XAPAKTEPUCTUKHU CTAJIM U COETUHEHU

19.2.1 Ormenky KkadecTBa MaTepuala KOHCTPYKIHMH TPOU3BOMAT IO JaHHBIM 3aBOJICKUX
cepTH(UKATOB WIN TI0 PE3yIbTaTaM HCHBITAHHNA 00pa3moB. VICIbITaHUSA BBIMONHAIOT IIPU OTCYTCTBHH
HUCIIOJIHUTEIIbHOM JOKYMEHTallU HUJIN CepTI/I(bI/IKaTOB, HCOOCTATOYHOCTH MMCHOIIMXCSA B HUX CBe)IeHI/If/'I
N O6Hapy)KeHI/H/I l'IOBpC)K}IeHHFI, KOTOPBIC MOTJIN OBITH BBI3BAHBLI HU3KMM Ka4eCTBOM MeETajlia.

19.2.2 Tlpu uccne0BaHUK U UCTIBITAHUHM METaJlIa ONIPEACIISAIOT CICAYIOIINE TTOKA3aTeIIN:

XMMHUYECKHH COCTaB — MAacCOBYIO JOJIIO DJJIEMEHTOB, HOPMHUPYEMBIX TOCYAApCTBEHHBIMH
CTaHAapTaMH WM TEXHUYECKUMH YCIOBHSIMH Ha CTalb;

IpeseN TeKy4ecTH, BpEMEHHOE CONPOTUBIIEHHE U OTHOCUTEIBHOE YAJIMHEHNE MPU UCTIBITAHUAX Ha
pactspkenne o 'OCT 1497 (pexoMeHAyeTcs NMPOBOIMTL WCIBITAHHUS C TOCTPOCHUEM JTHAarpaMMEI
paboTHI cTanm);

ymapayto BsizkocTh 1o I'OCT 9454 mus temmepaTyp, COOTBETCTBYIOMIMX TPYIEe KOHCTPYKIUH U
pacdeTHO# Temneparype no Tabimie B.3 npunoxxenus B;

YAapHYIO BS3KOCTH mocie aedopmanroHHoro craperns mo I'OCT 7268 mns rpynm KOHCTPYKIWH U
pacdeTHBIX Temnepatyp 1o tadbmauie B.3 mpunoxenus B;

B OTJEJIBHBIX CIIy4asiX MaKpO- U MUKPOCTPYKTYPY CTaJIU.

Mecta orOopa mpo0 I ONPEACICHHS IEPEUHCICHHBIX IT0Ka3aTesiel, KOJMYECTBO Npod H
HEOOXOAMMOCTh YCHJIEHHUSI MECT BBIPE3KH yCTaHABJINBACT OpraHU3aLysl, TPOM3BOAAIIAs 00CIeI0BaHe



KOHCTPYKLIUK.

19.2.3 HccnenoBanus ¥ UCIIBITAHUS] METAIIa KOHCTPYKIMH, U3rOTOBJICHHBIX 10 1932 ., mpoBoasT
B CIICLHAIN3UPOBAHHBIX HAayYHO-HMCCIIEJOBATEILCKMX WHCTUTYTaX, TJe, KPOME CBOICTB MeTaluia,
yCTaHaBJIMBAETCSl CIIOCO0 MPOM3BOJCTBA CTANIM: ITy/UIMHIOBasi, KOHBEPTEPHAs ¢ IPOJYBKOH BO3yXOM
(beccemepoBCKast MM TOMACOBCKasl), MAPTEHOBCKAs HITH DJICKTPOCTANIb.

19.2.4 PacueTHBIE CONPOTUBIICHUS IPOKATa, THYTHIX MPOGMIeH 1 TPyO COXpaHAEeMBIX KOHCTPYKIIAH
Ha3HA4YaloT COIJIaCHO TpeboBaHusIM 7.1, ipu 3TOoM 3HaueHus Ryn, Ryn 1 Yy, IpHUMAIOT:

JUId METaJlla KOHCTPYKIWH, W3rOTOBJIEHHBIX 10 1932 r., — 1O MHOJyYeHHBIM NPH HCHBITAHHUIX
MHUHUMAaJIbHBIM 3HAYeHWSIM Mpejeia TeKyuyecTH W BPEMEHHOTO CONpPOTUBIEHHS; Yn = 1,2; R, mus
MyJUTMHTOBOM CTajyW JOJDKHO OBITE He Oomee 170 H/mM?, s KOHBEpPTEPHOH, MapTEeHOBCKOW M
anekTpocTtanu — He Oonee 210 H/MMZ;

JUTSL MeTaJlla KOHCTPYKIIUH, U3TOTOBJICHHBIX mocie 1932 1.:

a) TIpH HAJIMYUM CepTH(UKATa — IO MHHUMAJIBHBIM 3HAUCHUAM IIpeJieNia TEKy4eCTH U BPEMEHHOTO
COIPOTHBIICHHS B TOCYJIAPCTBEHHBIX CTAHIIAPTaX M TEXHUYECKHUX YCIOBHSX, IO KOTOPHIM M3rOTOBJICHA
JaHHAS METAJUIONPOIYKIHS; Yy = 1,025 must mpokara, m3roroBienHoro mo ['OCT 27772; v, = 1,05 mna
mpokata, m3roroBieHHoro mocie 1982 r. mo I'OCT 380 u I'OCT 19281; vy, = 1,1 — mns Bcero
OCTaJILHOTO NPOKATa;

0) npu oTcyTCTBHH cepTuduKara (10 pe3ysbTaTaM HCCIIEJ0BaHUI MeTajlla coryiacHo 9.6, a Takxke
CBEJICHUSIM O BHJIE ITPOKaTa M BPEeMEHH CTPOUTEIBCTBA ONPECISIFOTCS MapKa CTajdd U HOPMAaTHUBHBIN
JIOKyMEHT, 110 KOTOPOMY H3TOTOBJICHA JaHHAs METAJUIONPOAYKIHNS) — 110 MUHUMAJIBHBIM 3HaUYCHUSM
mpejiena TEeKy4eCTH W BPEMEHHOTO CONPOTHBICHHS B HOPMAaTHBHOM JOKYMEHTE ISl JTaHHOW
OPOAYKIUH; Yy = 1,1;

B) B CIy4asxX KOrja WAEHTH(UIHNPOBATh CTalh HE YAAlIOCh, — 110 MHUHHUMAaIbHOMY DPE3yJIbTaTy
UCTIBITAaHUH; Yy = 1,1; R, He nomkHO ObITH Goublie 210 H/mm?,

Jlomyckaercsi HEe TPOW3BOJWTH WCIBITAaHHUS MeTala KOHCTPYKLHH, B 3JEMEHTaX KOTOPBIX
HOpMaJIbHbIE HaNpsKEHUs He BbIIe 165 H/vm?,

19.2.5 PacueTHbIE CONPOTHUBIICHNUS CBAPHBIX COCMHEHNH COXPAaHIEMBIX KOHCTPYKIMI Ha3HAYAIOT C
YYETOM MapKH CTald, CBAapOYHBIX MaTepualioB, BHIOB CBapKH, MOJOKEHHS IIBOB M CIOCOOOB HX
KOHTPOJIS, IPUMEHEHHBIX B KOHCTPYKIUSIX.

ITpu oTCcyTCTBHM YCTaHOBIEHHBIX HOPMaMU HEOOXOJUMBIX JAHHBIX JOITyCKAETCS IPUHUMATH!

JUTS YTIIOBBIX MBOB — Ry¢ = Ry, = 0,44 Ryy; Br= 0,7 u (B, = 1,0, npuanmas npu 3tom 7, = 0,8;

JUISL PACTSIHYTBIX CTBIKOBBIX MIBOB — R,y = 0,55 Ry B KOHCTPYKIUSIX, H3rOTOBJICHHBIX 10 1972 I., U
Ruwy = 0,85 Ry — nocinie 1972 r. Jlonyckaercsi yTOYHATH HECYLIYIO CIIOCOOHOCTH CBApPHBIX COEINUHEHHN
O pe3yJbTaTaM HCIBITAHUI 00pa3IOB, B3STHIX U3 KOHCTPYKIHH.

19.2.6 PacueTHble CONPOTHUBIICHUSI CPe3y U PACTSDKEHUIO OONTOB, a TaKKe CMSATHIO JJIEMEHTOB,
COeIMHIEMBIX OONTaMH, ONpeNeNsIoT coriacHo ykasaHusM 10.2.2. Ecnu HEBO3MOXXHO YCTaHOBHUTH
KJIacC TPOYHOCTH OOJITOB, TO 3HAUEHMs PACUETHBIX CONPOTHUBICHHH OJHOOOJITOBBIX COEIUHEHHH
MPUHUMAIOT: Rps = 150 H/mm? 1 Ry = 160 H/mm?.

19.2.7 PacueTHBIC COMIPOTHUBIICHISI 3aKIICIOYHBIX COSAMHEHUH MTPUHUMAIOT 110 Tabmmie 45.

Tabiuma 45
PacueTHOE CONPOTHBICHUE 3aKIICTIOYHOTO
COEIMHEHNS, H/mm?
VYcaosuoe I'pynna
HanpsbkeHHOE COCTOSIHUE Cpe3y U pacTsHKEHHIO CMSATHIO
0003HAYCHHUE | COCTUHCHUS
3aKJICTIOK M3 CTAJIM MaPOK |coeIuHIeMBIX
Ct2, C13 09172 3JIEMEHTOB
Cpes Ry B 180 220 —
C 160 — —
Pactsbxenue (OTPbIB TOJOBKH) Rit B, C 120 150 —
CwmsiTre Rip B — — Rp=2R,
C — — Rp=17R,

[Tpumevanus

1 K rpynme B oTHOCATCS coeluMHEHUs, B KOTOPBIX 3aKJIENKH IOCTaBJIEHBI B OTBEPCTHS, CBEPJICHHBIE B
COOpaHHBIX IEMEHTaX WX B JETANSIX MO KOHIYKTOPaM.

K rpynme C oTHOCATCS COEIMHEHUS, B KOTOPBIX 3aKJIETIKM ITOCTAaBIECHBI B OTBEPCTHUS, MPOIABICHHBIC WIN
CBEpJICHHBIE 0e3 KOHIYKTOPa B OTAENBHBIX JETalIsIX.

2 Ilpu npuMeHeHHH 3aKIENOK C NOTaWHBIMU WM IIOJNYNOTalHBIMH T'OJIOBKAMU PACUETHBIE CONPOTHBICHUS
3aKJICTIOYHBIX COSTMHEHMI cpe3y M CMSTHIO MOHIDKAIOTCS YMHOXKeHHeM Ha kodd¢uient 0,8. PaboTa yka3aHHBIX
3AKJIETIOK HA PACTSDKCHUE HE JIOIYCKAETCSL.




Ecin B HCHONHUTENBHON JOKYMCHTAI[MM OTCYTCTBYIOT YyKa3aHHs O CIOCoOe oOpa3oBaHUS
OTBEPCTHH W Marepuaje 3aKJICIOK M YCTAHOBUTh MX IO WMCIOIIUMCS JaHHBIM HE TPEACTaBISICTCS
BO3MOJKHBIM, PAaCUCTHBIC COMPOTHBIICHUS TMPHHAMAIOT IO Tabmuie 45 Kak Ui COCAMHCHWHA Ha
3axsienkax rpynmnsl C u3 craau mapku Ct2.

Pacuer 3aknemovYHBIX COCOMHEHUH BBITIOIHSIOT coriacHO Gopmymnam 15.2.9, npuaumas Rps = Ry

Rbp = Rrps Rot = Ry Ap = Apn =A, = 0,785 drz 7Y =1, dp =d.
19.3 YCUJIEHUE KOHCTPYKHI/Iﬁ

19.3.1 KoHCTpYyKLUH, 3KCIUTyaTUPyEMbIe MPH TIOJIOKUTENBHON TEMIIepaType U M3rOTOBICHHBIE U3
KHIAIIEH MaloyrJIepoAUCTON CTaliM, a TaKkKe U3 JpYyTuxX cTrajed, y KOTOPBIX MO pe3yjbTaTaM
UCTIBITAHUHN 3HA4YE€HUS yAapHOH BA3KOCTH HMXKE TapaHTHUPOBAHHBIX IOCYJapCTBEHHBIMU CTaHAApTaMU
MO CTAJISIM AJISL TPYNI KOHCTPYKIMH B COOTBETCTBHM C TPeOOBaHWAMH NMpHIOKEHHA B, He moanexar
YCWJIGHHIO WJIN 3aMEHE IPH YCJIOBHH, YTO HANPSDKEHHWS B 3JEMEHTaX M3 JTHX CTalle He OyayT
NPEBBINIATh 3HAYEHUH, NMEBIIMXCS 0 PEKOHCTPYKIMH. Perenne 00 MCHONb30BaHNY, YCHIICHHN WIIH
3aMeHe 3THX KOHCTPYKILHH, €ClIN SKCIIIyaTalus uX He OyJeT COOTBETCTBOBATh YKa3aHHOMY YCIIOBHIO,
IPUHAMAIOT Ha OCHOBAaHWM 3aKJIIOYEHHS CIELHUAIM3UPOBAHHOIO HAYYHO-HCCIEI0BATEIHCKOTO
HMHCTHUTYTA.

19.3.2 PacueTHyI0 cXeMy KOHCTPYKIIMH MPHHAMAIOT ¢ YUYE€TOM OCOOCHHOCTEH ee MeHCTBUTEILHOM
paboThl, B TOM 4YHCJIE C Y4eTOM (aKTHYECKUX OTKIOHEHHI T'eOMEeTpHYECKOil (OpMBI, pa3MepoB
CEUEHHH, yCIOBUH 3aKPEIUICHHUS U BBIIIOJIHEHHS Y3JI0B CONPSKEHUS JIEMEHTOB.

IIpoBepouHble pacueTsl SIEMEHTOB KOHCTPYKIMH M HMX COEIUHEHUH BBINONHAIOT C Y4ETOM
OOHapy)KEHHBIX Je(EeKTOB M MOBPEKICHUH, KOPPO3HOHHOTO W3HOCA, (PAKTHUECKHX YCIOBHHA
CONPSDKEHUS U OMMpaHusl. Pacder 371eMeHTOB JOIyCcKaeTcs BHIOIHATH M0 Ae(hOPMHUPOBAHHON CXeMe,
MPUHUMAS TIPU 3TOM KOI(QQHUITHEHT ycIoBHiA padboTsl ¥, = 1,0 st mo3unuii 4 u 5 o Tadmuue 1.

19.3.3 KoHcTpykImn, He ymOBIETBOpsiomue TpedoBanmsaM paszmenoB 8—10, 12—15 u 16.7.1—
16.7.5, 18.2, a Taxke TpeboBanmsM CHull 2.01.07 mo orpaHWYeHHIO BEPTHKAIBHBIX IPOTHOOB,
JOJDKHBI OBITh, KaK IPaBWIO, YCWJIEHBI WM 3aMEHEHBI, 32 HMCKIIOUYCHHEM CIIydaeB, YKa3aHHBIX B
JTAHHOM pa3zere.

OTKJIOHEHHSI OT TEOMETPUIECKONH (POPMBI, pa3MEPOB 3JIEMEHTOB U COCIUHEHHH OT HOMUHAJIbHBIX,
npesbrmatomue gonyckaemsie [OCT 23118 u CHull 3.03.01, HO He mpensATCTBYIOMNE HOPMAIBHOMN
OKCIUTyaTallid, MOTYT HE YCTPAHAThCS TIpPH YCIOBHM oOOECleueHus: Hecylleld CrnocoOHOCTH
KOHCTPYKIIMIA ¢ yueToM TpeboBanuii 19.3.1.

19.3.4 JlomyckaeTcst He YCHIMBATh JIEMEHTHI KOHCTPYKIIUH, €CITH:

UX TOPU3OHTAJILHBIE U BEPTHKAIBHBIE TIPOTHOBI ¥ OTKJIOHEHUS TPEBBIILIAIOT MIPEAeIbHbIC 3HAYSHNUS,
ycranosienasie CHull 2.01.07 (pazgen 14), Ho He NPENSATCTBYIOT HOPMAJIBHOW IKCILTyaTalliid UCXOIS
U3 TEXHOJIOTHYECKNX TpeOOBaHU;

nX THUOKOCTH TIpPEBHINIACT TpeNeNbHbIE 3HAueHWs, ycraHoBieHHble 11.3.1, HO HCKpuBIEHHS
JJIEMEHTOB HE MpPEBBINAIOT 3HaueHuil, ycranoBineHHbIx CHull 3.03.01, u ycunusa B snemeHTax He
OymyT BoO3pacTtaThb B Ipollecce NalibHEHINECH OKCIUTyaTallMM, a TakXke B TeX Clydasx, Korja
BO3MO>KHOCTb HCIIOJIb30BAaHMS TAKMX 3JIEMEHTOB ITPOBEPEHA PACUETOM HIIH HCIIBITAHUSIMH.

19.3.5 Ilpu ycuneHHUH KOHCTPYKUHMI IOMYCKAaeTCs YYHUTHIBATh BO3MOXKHOCTH IPEIBapHTEIHLHOIO
HATpSOKCHUS M aKTMBHOTO PETyIUPOBaHMA yCHIMHA (B TOM YHCIIE 3a CYET CBapKH, H3MEHEHHUi
KOHCTPYKTHUBHOI M PacdeTHOW CXeM), a TakkKe YIMpPYyroluacTU4ecKylo padoTy CTalu, 3aKpUTHYECKYIO
paboOTy TOHKOCTEHHBIX 3JIEMEHTOB M OOLIMBOK KOHCTPYKIMH B COOTBETCTBHHM C JEHCTBYIONIMMH
HOpMaMH.

19.3.6 KoHCTpyKIMM YCHIICHUSI 1 METO/BI €r0 BBINOJHEHHS JOJIKHBI MIPEAyCMaTpUBAaTh MEPHI 110
CHIDKCHUIO HEXKENIaTeNbHBIX JOIONHUTENBHBIX JIe(OopMalyii 3JIEMEHTOB B MpOLECCE YCHJICHUS B
COOTBETCTBUHU ¢ 5.3.4.

Hecymryto crmocoOHOCTh KOHCTPYKLIMH B TIpoIlecce BBINMOJHEHUS padOT 10  yCHIICHHIO
o0ecIieunBaoT ¢ Y4eTOM BIMSHHS OcialIeHHH CeUeHUH ONMOIHUTEIbHBIMI OTBEPCTUSIMHU T10]T OOJTHI
Y BIIMSTHUSI CBapKH.

B HeoOXOOMMBIX Cilydasx B IEPHOJ YCHJICHHS KOHCTPYKIHUS IOJDKHA OBITH ITOJHOCTBIO WM
YaCTHYHO pas3rpyskKeHa.

19.3.7 B xoHcTpyKUMsIX 2-i, 3-if u 4-if rpynn (coriacHo NpuiIokKeHuto B), skcruryaTupyempIx mpu
pacdeTHOU Temrieparype He Hike MuHyc 45 °C B HearpecCHBHOHM WM Cllab0arpecCuBHOM cpefe, s
obecrieueHHs: COBMECTHON PabOThI JeTaliedl YCHICHHS M CYIIECTBYIONICH KOHCTPYKIMH JOMYCKaeTCs
MPUMEHSTH NPEPHIBUCTHIE (DIIAHTOBBIC IIBBI.

Bo Bcex cnmywasx mOpUMEHEHHs YIJIOBBIX IIBOB, KaK IPaBUIO, HAa3HAYAlOT MHHUMAJIBHO



HEoOX0oAMMBbIe KaTeThl. J[omycKaeTcsi KOHIEBbIE YYaCTKH IIBOB IPOEKTUPOBATH C KATETOM, OOJIBLINM,
YeM KaTeT POMEXKYTOUHBIX YYaCTKOB, U YCTaHABIIMBATh X Pa3MepPbl B COOTBETCTBUU C PACUETOM.

19.3.8 Ilpm ycuieHHH >JI€MEHTOB KOHCTPYKIMH JIOITyCKaeTcsi NPHMEHSITh KOMOWHHMPOBAaHHBIC
COEIMHEHUS: 3aKJIETIOYHbIE ¢ (PPUKINOHHBIMH; 3aKJICIIKH ¢ 00JITaMH Kiacca TOYHOCTH A.

19.3.9 B snemenTax rpynn KoHCTpyKuuii 1, 2, 3 mnu 4 (coriacHo npriiokeHuo B), moasep>keHHBIX
IPpU YCWJICHHWH HAarpeBy BCJEICTBUE CBapKH, PAacUeTHOE HAINPSHKEHUE Gy HE JIOJDKHO NPEBBIIATH
snauenntt 0,2R; 0,4R,; 0,6R, mmm 0,8R, cooTBeTCTBEHHO.

Hanpspkenne 64 onpeaersioT OT Harpy3oK, ASHCTBYIONIMX BO BPeMs YCHIICHHS, ISl HEYCHIICHHOTO
CCYCHHS C Y4YeTOM (PaKTHYECKOTO COCTOSHUS KOHCTPYKLHMH (OciabieHHil cedeHHs, MCKPUBIICHUI
JJIeMEeHTa U JIp.).

[lpy mpeBBILCHUM YKAa3aHHBIX HANpPsHKCHHHA HEOOXOMUMBI pasrpy3ka KOHCTPYKIHMH —WIIH
HO/IBE/ICHNE BPEMEHHBIX OIIOP.

19.3.10 Ilpu pacuere 31€MEHTOB KOHCTPYKLHH, YCWICHHBIX ITyTEeM YBEIMYCHHS CEUYEHHMs, KaK
MPaBUJIO, YYUTHIBAIOT pa3Hble PacyeTHbIE COIMPOTUBIICHHS MAaTepUaliOB KOHCTPYKIHMH U YCHJICHUS.
Jlonyckaercsi IpUHUMATh OJHO pPacyeTHOE COIPOTHBIICHHE, PABHOE MEHBLIEMY M3 HHX, €CIH OHH
oTInyaroTcsa He 6osee yeM Ha 15 %.

19.3.11 Ilpu pacueTre Ha YCTOMYMBOCTH HJIEMEHTOB IIPH LEHTPAIEHOM CXKaTUHM U CKATHU C U3THOOM
JIOIYCKaeTcsl NMPUHUMATh Ul YCHJIEHHOTO CEYCHHUS B LEJIOM NPHUBEJCHHOE 3HAYEHHE PacyeTHOTrO
COIIPOTHUBIICHHUS, BEIUUCIIIEMOE TI0 opMyIIe

R, =Rk, (195)
rac RV — PpacCUCTHOC COIIPOTUBJIICHME OCHOBHOI'O METaJlJIa, OPEACTIACMOC COTIaCHO Tp€6OBaHI/I$IM

19.2.4,
K — ko3 duitreHT, BeIMHUCIIEMBI 10 popMyIe

R R
kol el AL AN Rafp M) (196)

R, A) AR L) 1,

3neck Rys — pacdeTHOE CONMPOTHBIICHNE METalIa YCHUIICHUS;

A, | — miomans W MOMEHT HWHEPIMH HEYCHJICHHOTO CEYEHHs JJIEMEHTa COOTBETCTBEHHO
OTHOCHUTENBHO OCH, TIEPIIEHANKYJIISIPHO# MIIOCKOCTH NMPOBEPKU YCTOWYHBOCTH;

A, |y — TO e, YCUJIEHHOTO CEUYE€HHUS DJIEMEHTa B IEJIOM.

19.3.12 Pacyer Ha NMpOYHOCTh M YCTOWYHMBOCTH 3JIEMEHTOB, YCHWJIEHHBIX CIIOCOOOM YBEIMYEHUS
CEUeHMH, KaK MPaBUJIO, BHIMOJHSIIOT C YY€TOM HANpPSDKEHHUH, CYIIECTBOBABIIKX B DJIEMEHTE B MOMEHT
ycuineHus (C Y4eTOM pasrpy3Kd KOHCTpyKuuii). IIpy 5TOM YYHMTHIBAIOT HadallbHbIE HMCKPHUBICHUS
3JIEMEHTOB, CMEIICHHE LICHTPA TSHKSCTH YCHICHHOTO CEUCHHS M UCKPHBIICHHUS, BBI3BAaHHBIC CBAPKOI.

WckpuBiIeHHsT OT CBapKH HPH NPOBEPKE YCTOWYMBOCTH DIEMEHTOB MPH IEHTPATEHOM CXKATHH H
CKaTUH C M3TMOOM JIOIYCKAeTCsl YUHUTHIBATH BBEICHHEM JOMOJIHUTEIBHOTO KO QHUIMEHTa YCIOBHHA
paboTHI Y a0 = 0,8.

[IpoBepky Ha MPOYHOCTH IMEMEHTOB, IS KOTOPHIX coriacHo 19.3.10 momyckaercs MpHHUMATH
OITHO pacueTHOE COMpPOTHBICHHE, KpoMe pacdera mo dopmymnam (44), (45) u (90), momyckaercs
BBINIOJIHSAT Ha TIOJIHOE PacyeTHOE yCHiHe 0e3 ydeTa HalpsDKeHWM, CYIIECTBOBABLIMX J0 YCHJICHHS, a
NpU MPOBEPKE YCTOWYMBOCTH CTEHOK JIOMYCKAETCs HCIOJIb30BATh JOMOJHHUTENBHBIN Ko duimeHt
YCIOBUiT paboThI ¢ ag = 0,8.

19.3.13 Pacuer Ha MPOYHOCTH AJIEMEHTOB KOHCTPYKLHH, yCHJIMBACMBIX METOAOM YBEIHUYCHUS
CEUCHHUH, BBIMIOJHSIOT 10 (OpMyJiam:

a) JUIsl IEHTPAJIBbHO-PACTSHYTHIX CHMMETPUYHO YCHUIIMBAEMBIX JIEMEHTOB — 10 opmye (5);

0) /1Sl HEHTPAILHO-CXKATBIX CUMMETPHYHO YCHIIMBAEMBIX DJIEMEHTOB

N/ (AR, w7 <1, (197)
rae yny = 0,95 — npu ycuieHun 6€3 HCIoab30BaHUS CBAPKU;

v~ = 0,95 —0,25 64/ Ry — mipu ycuiIeHHH ¢ HCTIOIB30BAHUEM CBApKH;

B) JUII HECHMMETPUYHO YCWIMBAEMBIX IIEHTPAIBHO-PACTSIHYTHIX, LEHTPAIbHO-CKATBIX |
BHEIICHTPEHHO CXKAaThIX AJIEMEHTOB

1 E+&y+&x <1, (198)
ry}/ M7e A Ix Iy

rae ym = 0,95 — 1 KOHCTpYKIMHF rpymIsl 1;

ym = 1 — nuist koHCTpyKImid rpynm 2, 3 u 4;

npu N/ (A Ry) > 0,6 nprHHUMAIOT Yy = YN, 3/1€Ch YN OMPEACISIOT Kak B hopmyre (197).
Wsrubaronme MOMeHTBl My 1 My onpeiesisiioT OTHOCHTEBHO TIABHBIX OCEH YCHICHHOTO CCUCHHUS.
19.3.14 [lomyckaeTcs He YCHJIMBATH CYIIECTBYIOLIME CTAIbHBIC KOHCTPYKLHWH, BBINOJHEHHBIC C



oTcTymieHueM ot tpebopanmit 15.1.7, 15.1.10, 15.2.2, 16.1.1-16.1.3, 16.2.1, 16.2.3, 16.3.3-16.3.5,
16.4.2,16.4.5,16.5.2, 16.5.4, 16.11.1, 17.14, 17.16, 18.8-18.11, 18.16, npu yciioBuH, 4TO:
OTCYTCTBYIOT BbI3BaHHBIE ITUMH OTCTYIUICHUSMHU MOBPEKICHUSI SJIEMEHTOB KOHCTPYKLUHT;
HCKJIFOYCHBI U3MCHEHUS B HEOIATOIPUATHYIO CTOPOHY YCIIOBHI IKCILTyaTaIl[ii KOHCTPYKIIH;
HECyIIasi CHOCOOHOCTh M KECTKOCTh 0OOCHOBAHEI PacyeToM ¢ ydeToMm TpeboBanmii 19.3.2, 19.3.4,
19.3.9;
BEITIOJTHSIOTCS. MEPOTIPHSITHS 10 TIPEAYNPEKICHAI0 YCTATOCTHOTO M XPYIKOTO pa3pyIIeHHUS
KOHCTPYKIHUH, Ha KOTOpBIE pacmpocTpanstorcs ykazanus 13.1.1, 13.1.3 u paznena 14.
[Ipu BHINONHEHUH 3TUX YCIOBHU U MPOBEPOK YCTOWYMBOCTH LEHTPAIBHO-CKATBIX HIIEMEHTOB
JIOTTYCKaeTCs MPUHAMATH KPUBYIO yCTOHUMBOCTH THIa b BMecTo THTa C.

I[MTPUJIOXXEHUE A
(ctipaBoYHOE)

INEPEYEHb HOPMATHUBHBIX TJOKYMEHTOB U CTAHJAPTOB, HA KOTOPBIE
UMEIOTCH CCBUUIKHU B HACTOAIINEM CBOJIE ITPABIJI

CHull 2.01.07-85* Harpy3ku 1 BO3geHCTBUS

CHulI 2.03.11-85 3amuTa CTpOUTEIBHBIX KOHCTPYKIHHA OT KOPPO3UH

CHullI 2.09.03-85 Coopy>kxeHusI TPOMBIIUICHHBIX TPEANPUSITHN

CHulI 3.03.01-87 Hecymuie n orpaxnaromye KOHCTPYKIHH

CHulIl 21-01-97* INoxapHast 6€300aCHOCTb 3[JaHUI U COOPYIKEHUS

CHull 23-01-99* CrtpouTenbHasi KITUMaTOIOTHUsI

I'OCT 380—94 Cranb yriepoaucTas 0OBIKHOBEHHOT'O KauecTBa. MapKku

I'OCT 535—88 IIpokaT copToBO#i 1 (haCOHHBIN U3 CTATH YIIEPOJUCTON OOBIKHOBEHHOTO Ka4eCTRa.
OO0mue TexHuuecKHe TPeOOBaHMS

I'OCT 839—80 IIpoBoma HEW30IMPOBaHHBIE A BO3AYIIHBIX JIMHUHA 3IEKTpolepenayu.
TexHn4eckue ycinoBus

T'OCT 977—88 OtnuBku cranbHbIe. OOIMIHIE TEXHIYSCKUE YCIOBHS

I'OCT 1050—=88 IIpokaT copTOBOH, KaTMOPOBAHHBIN, CO CHENHUATLHON OTAEIKONW ITOBEPXHOCTH U3
YTJIEPOANCTON KaueCTBEHHOM KOHCTPYKIMOHHOH cTanmy. O6Iue TEXHUIECKUE YCIOBHS

I'OCT 1497—=84 Mertamnbsl. MeToIbI NCTIBITAHUS HA PACTSHKEHUE

I'OCT 1759.0—87 bonTbl, BUHTHI, IMUAIBKA U raiiku. TeXHu4YecKue yCciaoBus

I'OCT 1759.4—87 BonTel, BUHTHI 1 IIMMJIBKH. MeXxaHWUeCKHE CBOMCTBA U METOIBI UCIIBLITAHUN

I'OCT 1759.5—87 TI'aiixu. MexaHu4yeckue CBOMCTBA U METObI UCIIBITAHUN

I'OCT 2246—70 IIpoBosoka cTanbHas cBapodHasi. TeXHUYECKUE YCIOBUS

I'OCT 3062—80 Kanar ogunapHnoii ceuBku tuna JIK-O konctpykuuu 1x7 (1+6). CopramenT

I'OCT 3063—80 Kanar ogunapHoii ceuBku tuna TK koncrpykunu 1x19 (1+6+12). Coprament

I'OCT 3064—S80 Kanar ogunapnoii ceuBku tuna TK konerpykunu 1x37 (1+6+12+18). Coprament

I'OCT 3066—S80 Kanat noitnoii cBuBkm THma JIK-O xonctpykmmm 6x7 (1+6) + 1x7 (1+6).
CoprameHT

I'OCT 3067—388 Kanart cranpHO# qBoiiHON cBUBKHU THIAa TK KoHCTpyKImu 6x19 (1+6+12) + 1x19x
(1+6+12). CopramenT

I'OCT 3068—88 Kanar crampHO# aBoitHO#H cBuBKM THra TK xoncTpykimu 6x37 (1+6+12+18) +
1x37x(1+6+12+18). CoprameHT

I'OCT 3081—80 Kaunat noitnoii cBuBku Trmna JIK-O xonctpykuuu 6x19 (1+9+9) + 7x7 (1+6).
CopTameHT

I'OCT 3090—73 Kanats! cranbHble. KaHAT 3aKpBITHI HECYIIMH C OJHUM CIOEM 3€TO00pa3HOI
MpoBoOJIOKH U cepaeuHrukoM tuna TK. CoptameHT

I'OCT 3822—79 IIpoBosoka OnMeTauTuecKas cranemMeHas. TeXHIYeCKrue YCIOBUs

I'OCT 5264—80 Pyunas ngyroBas cBapka. CoenuHeHus cBapHble. (OCHOBHBIE THIIBI,
KOHCTPYKTHUBHBIE JIEMEHTHI U pa3Mephl

I'OCT 5915—70 I'atikn mecTurpanHbie Kinacca TouHocTd B. KoHcTpykuus u pasmeps

I'OCT 6402—70 1ait061 pyxuHHBIE. TeXHUYECKHE YCIOBUS

I'OCT 7268—82 Cramp. Meron ompeneneHHs CKIOHHOCTH K MEXaHHYECKOMY CTapeHHIO II0
UCIIBITAaHUIO HA YIAPHBINA U3THO

I'OCT 7372—79 TlpoBoJoka cTanbHas KaHaTHas. TeXHUYECKUE yCIOBUS

I'OCT 7669-80 Kanar noiinoi cuBku Tumna JIK-PO konctpykumum 6x36 (1+7+7/7+14) + 7x7
(1+6). CopTameHT



I'OCT 7675—73 Kanatsl cranpHble. KaHaT 3aKpbITHIA HECYIUN C OJHUM CIIOEM KIMHOBUIHOW U
OJTHMM CJIOEM 3€T000pa3Hoi poBosiokH U cepaeunrkoM Tumna TK. CoprameHt

I'OCT 7676—73 Kanatsl cransble. KaHaT 3akpbIThII HECYIIMI ¢ ABYMsI CIOSIMH KIMHOBUIHOH U
OJTHUM CJIOEM 3€T000pa3HO MpoBookH U cepaeynnkomM tuma TK. Coprament

I'OCT 8050—385 [IByokuch yriiepoaa ra3oo0pas3Has 1 Kuakas. TeXHHUECKUE YCIOBHS

I'OCT 8713—79 Cgapxka nog ¢urrocom. CoenuHeHus cBapHble. OCHOBHBIE THITHI, KOHCTPYKTHBHEIC
3JIEMEHTHI M Pa3MephI

I'OCT 8724—2002 OcHOBHBIE HOPMEI B3auMo3aMeHsieMOoCTH. Pe3pba merprueckas. Juamerpsl u
1aru

I'OCT 8731—74 TpyOs1 cTanmpHBIe OecIIOBHEBIE ropsueaedopMupoBaHHble. TeXHIYECKHE YCIOBHS

I'OCT 9087—=81 ®itock cBapOYHBIE IUIABICHBIE. TeXHUYECKHEe yCIOBUS

I'OCT 9150—2002 OcHoBHbIe HOPMBI B3anMo3aMeHsieMocTH. Pe3pba metpudeckas. [Ipodunb

I'OCT 9454—78 Metamnbl. MeTos MCIIBITAHUS Ha YAApPHBIA W3rHO TPH TOHMKEHHBIX, KOMHATHOU
Y TTOBBIIICHHBIX TEMIIEpaTypax

I'OCT 9467—75 OnexTpoAsl MNOKPHITEIE METAJUIMYECKHE JUIs pPY4YHOHM JyroBOH CBapKu
KOHCTPYKIMOHHBIX M TEIJIOYCTONUMBBIX cTaneil. Tumsl

I'OCT 10157—79 Apros ra3000pa3HbIi 1 )XKUAKAN. TeXHUIECKHE yCIOBHS

I'OCT 10605—94 T'aiiku mecTUrpaHHbIE ¢ JHAMETPOM pe3bObl cBhINe 48 MM Kilacca TOYHOCTH B.
TexHn4eckue ycioBus

I'OCT 10705—80 TpyOsl cTanbHBIE AIEKTPOCBapHBIe. TeXHUYIECKHEe yCIOBUS

I'OCT 10706—76 TpyOsl cTanbHBIE AIEKTPOCBApHBIC PSAMOIIOBHEIE. TeXHUYecKne TPeOOBAHI

I'OCT 10906—78 111aii651 Kockle. TexHIIecKue yCIoBHs

I'OCT 11371—78 111aii651. TexHuYeCKHe YCIOBUS

I'OCT 11474—76 Ilpo¢wunu cranbHble THYThIE. TEXHUYECKUE YCIOBHS

I'OCT 11533—75 ABroMaTHueckas U II0JIyaBTOMAaTHYeCKas Jyroas cCBapka IOA (IIFOCOM.
CoenuHeHHs CBapHbIE MO OCTPBIMHU M TYIBIMH yriiamMu. OCHOBHBIE THITBI, KOHCTPYKTHBHBIE 3JIEMEHTHI
U pa3Mepbl

I'OCT 11534—75 Pyunas nyroBas cBapka. CoeIUHEHHUS CBapHBIE IOJ OCTPHIMH U TYNBIMU
yrimamu. OCHOBHBIE THIIBI, KOHCTPYKTHUBHBIE JIEMEHTHI U pa3Mephl

I'OCT 14637—289 IIpokar TOJCTOJMCTOBOI M3 YTJIEPOJUCTON CTaNnd OOBIKHOBEHHOTO KadecTBa.
TexHn4eckue ycioBus

I'OCT 14771—76 HyroBas cBapka B 3amuTHOM rase. CoenamHeHus cBapHble. OCHOBHBIC THIIHI,
KOHCTPYKTHUBHBIE JIEMEHTHI U pa3Mephl

I'OCT 14776—79 JyroBas cBapka. CoemuHeHHs] cBapHble TodeuHble. OCHOBHBIE THIIBI,
KOHCTPYKTHUBHBIE JIEMEHTHI U pa3Mephbl

I'OCT 14954—280 Kanar aBoiinoit ceuku tuna JIK-P korctpykimu 6x19 (1+6+6/6) + 7x7 (1+6).
CoprameHT

I'OCT 16523—97 [IIpokaT TOHKOJUCTOBOM W3 YIVIEPOAMCTON CTald KadeCTBEHHON U
OOBIKHOBEHHOT'0 Ka4eCTBa O0LIET0 Ha3HAUYeHHs. TeXHHUYECKHE YCIOBUS

I'OCT 17066—94 IIpokaT TOHKOIMCTOBOM W3 CTald MOBBIIMIEHHONM MPOYHOCTU. TexXxHHUECcKHue
YCIIOBHS

I'OCT 18123—382 Ilaii6b1. O0mue TeXHUYECKHUE YCIOBUS

I'OCT 18126—94 Bontel u Taiiku ¢ muameTpoM pe3nObl cBbime 48 MM. OOmue TEXHHYECKHUE
YCIIOBUS

I'OCT 18901—73 Kanats! cransHble. KaHaT 3aKphITHIT HECYITHIA ¢ ABYMS CIIOSMHU 3€TOOOPa3HOM
poBoJIokH U cepaeunrukoM tuna TK. CoprameHT

I'OCT 19281—289 Ilpokat 13 cTanu noBblLeHHOH TpoYHOCTH. OOIINE TEXHHYECKHE YCIOBUS

I'OCT 21437—95 CnnaBbl IUHKOBBIE aHTH()PHUKLHUOHHBIE. MapKku, TEXHUYECKHE TPeOOBaHUS W
METO/IbI UCIIBITAHUH

I'OCT 21780—83 Cucrema oOecriedeHHss TOYHOCTH T€OMETPHUUYECKHX I1apaMeTpoB B
cTpoutenscTBe. Pacuer TouHoCcTH

I'OCT 22353—77 BoaTsl BEICOKOIPOUHBIE Ki1acca TouHOCTH B. KoHcTpyknus u pasmepst

I'OCT 22354—77 T"aiixu BBICOKOIPOUHBIE Kiacca TouHOCTH B. KoHcTpykius u pasmepst

I'OCT 22355—77 Ilaii6s1 kmacca TouHocTH C K BBICOKONPOYHBIM Oontam. KOHCTpyKIms u
pa3Mepsl

I'OCT 22356—77 BonTel u Talky BEICOKOTIPOYHEIE U Maii0b1. OOIIIe TEXHUIECKHE YCIOBHS

I'OCT 23118—99 KoHcTpyKImHu CTadbHBIE CTPOUTEIbHBIE. OOIIHEe TEXHUUECKUE YCIOBHS

I'OCT 23518—79 [lyroBas cBapka B 3alIMTHBIX rasax. COeIUHEHHS CBapHBIC IIOJI OCTPBHIMH H
TynbIMH yriamu. OCHOBHBIE TUIIbI, KOHCTPYKTHUBHBIC JIEMEHTHI U pa3Mephbl

I'OCT 24705—81 OcHoBHBIE HOPMBI B3anMo3aMeHseMocTu. Pe3pba merpuueckas. OCHOBHBIC



pa3Mepsl

I'OCT 24379.0—80 bonaTts! pynaamenTHbIe. OOIIHE TEXHUUECKUE YCIOBHS

I'OCT 24839—81 KoHcTpykuuu CTpouTeNnbHbIE CTajbHble. PacnonoxeHune oTBepcTUil B
MpOKaTHBIX Mpodmsix. Pazmepsr

I'OCT 25546—382 Kpans! rpy3onogseMHbie. Pexxumbsl paboTs

I'OCT 26271—84 [IlpoBomoka TOPOIIKOBAas [UIsI JYrOBOW CBapKH YIJIEPOAUCTBHIX |
HHU3KOJIETHMPOBAHHBIX cTanel. OOIe TEXHUIECKHE YCIOBHS

I'OCT 27751—88 Hane:XHOCTb CTPOUTEIBHBIX KOHCTPYKIIUI 1 OCHOBaHHN. OCHOBHBIE TTOJIOKEHUS
TI0 pacuery

I'OCT 27772—88 IIpokat amns CTpOUTEIBHBIX KOHCTPYKIHH. O0IIie TeXHUIeCKHe YCIOBHUS

I'OCT 28870—90 Cranxp. MeTonsl HCHBITaHUS HA PACTSHKEHHE TOJICTOJIMCTOBOTO TIPOKATa B
HAaIpaBJICHUH TOJIIMHBI

I'OCT 30245—2003 TIlpodunu cranpHble THYTble 3aMKHYThIe CBapHble KBaJpaTHbIE H
MPSIMOYTOJIBHBIE JUISl CTPOUTENILHBIX KOHCTPYKIMHA. TeXHIUecKrne yCIoBus

TV 14-1-5399-2000 IIpokar TOJCTONMUCTOBOW C TOBBIIICHHOW OTHECTOWKOCTBIO JUISI CTANBHBIX
CTPOUTEIBHBIX KOHCTPYKIIHH.

MMPUJIOXKEHUE b
(ctipaBogHOE)

OCHOBHBIE BYKBEHHbBIE OBO3HAYEHMUSA BEJIMYUH, THAEKCHI BYKBEHHBIX
OBO3HAYEHMI U MMOACHSIOIIUE NX CJIOBA

b.1 OCHOBHbBIE BYKBEHHBIE OBO3HAYEHUWSA BEJIMYNH

A — IUIOIIAh CEYCHUS OPYTTO;

Apn — IIIOIIAAb CeueHHUs 00JITa HETTO;

Aq — IDIOMIAh CEYCHUS PACKOCOB;

As — IUTOIIAJb CEYCHUS MOJIKH (T10sIca);

A, — IDIOMIAh CEYCHUS HETTO;

Ay — IDIOMIAJh CEYCHUS CTEHKH;

Ayt — IDIOIIAb CEYCHHUS TI0 METAJLTy yTIIOBOTO IIIBA;

Ay — IUIOIIAIh CEYCHHUS 10 METAJLTY TPAHMIIbI CIUIABJICHUS;

E — MOJyJIb YIIPYTOCTH;

F — cwuia;

G — MOJYJIb C/IBUTA;

| — MOMCHT MHEPIIMU CCUCHHS OPYTTO;

Iy — MOMCHT UHEPIIMU CCUCHHS BETBHY;

Im; Ig — MOMCHTHI HHEPIIMH CCUCHHS MOsICa U PAaCKOCOB (pepMEI;

I — MOMCHT MHEPIIMH CeUeHUs pedpa, TUIaHKH;

Iy — MOMCHT MHEPIIMU CCUCHHS MIPOIOIIEHOTO pedpa;

Iy — MOMEHT MHEPIIUU IIPU CBOOOTHOM KPyUCHHM;

I 1y — MOMCHTHI HHEPIHH CEYCHHS OpYyTTO OTHOCHTENFHO OCell X—X U Yy—Y
COOTBETCTBEHHO;

ln; lyn — TO K€, CEUCHHUS HETTO;

ly — CEKTOpPHAIIbHBI MOMEHT HHEPIIHH CCUCHHUS;

M — MOMEHT, U3THOAIOIINI MOMEHT;

M,; M, — MOMEHTBI OTHOCUTEIIbHO 0Ceil X—X U Y—Y COOTBETCTBEHHO;

N — TpOJOJbHAS CHUJIA,

Nad — JIOTIOJIHUTENBHOE YCUIINE;

Nom — MPOJIOJbHAS CHJIa OT MOMCHTA B BETBU KOJIOHHBI,

Q — TIoTepeYHasl CHJIa, CHJla CABHTA,;

Qric — YCIIOBHAS MOIIEPEYHAS CHJIA TSI COCTUHHUTEIBEHBIX 3JICMEHTOB;

Qs — YCIIOBHAA TOTIEpPEeYHasl CHJIa, MPUXOASINAsCS Ha CHCTEMY TUTAHOK, PACTIONIOKECHHBIX B
OJTHOH TIJIOCKOCTH;

Rpa — pacueTHOE CONPOTHUBIICHNE PACTHKEHHUIO (YYHIAMEHTHBIX OOJTOB;

Ron — pacueTHOE CONPOTUBIICHNE PACTSHKEHHIO BEICOKOTIPOYHBIX OOJITOB;

Rup — pacyeTHOE COIPOTHUBIICHNUE CMSTHIO OJHOOOITOBOTO COSIMHEHMUSI;

Rbs — pacyeTHOE COMPOTHUBIICHHE CPE3y OJHOOOITOBOTO COCTHHEHNS;
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Cx; Cy

Imin

Iy; ly

pacueTHOE COMPOTUBIICHUE PACTSHIKCHHUIO OJTHOOOJITOBOTO COCAMHCHHUS,
HOPMATHBHOE COIPOTHBIICHHE CTAIM OOJITOB, IPUHUMAEMOE PAaBHBIM BPEMEHHOMY
COTPOTHUBJICHUIO G, 110 TOCYAaPCTBEHHBIM CTaHIAPTAM U TEXHHUCCKUM YCIIOBHUSIM Ha
OOJITHI,

pacueTHOE COMPOTUBICHUE pacTskeHHI0 U-00pa3HbIX 0ONTOB;

HOPMATHBHOE COIPOTHBIICHHE CTalu OONTOB, NPUHHMAEMOE PAaBHBIM NpPEACTY
TEKYYECTH O, IO TOCYIapCTBEHHBIM CTAaHAAPTAM W TEXHUYECKUM YCIOBUSIM Ha
OOJITHI,

pacueTHOE CONPOTHUBICHHUE AWAMETPAIIEHOMY CXKATHIO KAaTKOB (TIPH CBOOOIHOM
KacaHUH B KOHCTPYKIHUSAX C OTPAaHHYCHHOM MTOIBUKHOCTEIO);

pacueTHOE COMPOTUBICHUE PACTHKECHHIO BEICOKOTIPOYHOH IMPOBOJIOKH;

pacueTHOE CONPOTHBICHWE MECTHOMY CMATHIO B IWJIMHAPUYECKUX IMapHUPAX
(mamnax) Ipu MIOTHOM KaCaHWU;

pacueTHOE COMPOTUBJICHUE CTAIHM CMSITHIO TOPIICBOM MOBEPXHOCTH (TIPH HATHYUH
MIPUTOHKN);

pacueTHOE COMPOTUBIICHUE CTAIN CIIBUTY;

pacueTHOE COMPOTHUBIICHUE CTAIM PACTSDKCHHIO, CKATHIO, U3THOY MO BPEMEHHOMY
COTPOTHUBJICHUIO;

BPEMEHHOE COTPOTUBJICHUE CTalld, NPUHIMAEMOE paBHBIM MUHUMAIBLHOMY
3HAYCHUIO G, 10 TOCYNApCTBEHHBIM CTaHIApTaM W TEXHUYECKAM YCIOBHSIM Ha
CTallb;

pacueTHOE COMPOTHUBIICHUE CTANIN YCTAIOCTH;

pacueTHOE COMPOTHUBIICHUE YTIOBEIX IIBOB cpe3y (YCIOBHOMY) TI0 METaJLTY IIIBa;
pacueTHOEe CONMPOTHBIICHUE CTHIKOBBIX CBAPHBIX COSNWHEHHUN PACTSIKCHHUIO, CKATHIO,
n3ruly 1Mo BpEMEHHOMY COTIPOTHBIICHUIO;

HOPMATHBHOE COIIPOTHBIICHHE METaJlIa IIIBa TI0 BPEMEHHOMY COIIPOTHBIICHHIO;
pacueTHOE COMPOTUBIICHUE CTHIKOBBIX CBAPHBIX COCAMHEHUI CIABHTY;

pacueTHOE CONMPOTHBIICHUE CTHIKOBBIX CBAPHBIX COSAMHEHHN PACTSKCHHUIO, CKATHUIO,
U3ru0y IO MpeeNly TeKyUeCTH;

pacueTHOE COMPOTUBIICHUE YIIIOBBIX MIBOB CPe3y (YCIOBHOMY) IO METAJLTY TPaHHIIEI
CIUTABJICHUS;

pacueTHOE COMPOTHBIICHUE CTAIM PACTSDKCHHUIO, CKATHIO, W3rHOY 10 Mpeneiry
TEKYYECTH;

TO XK€, UTS TOJNKH (TI0s1ca);

TO K€, JJI CTCHKH;

TIpeIeNl TEKyYECTH CTallH, IPUHIMAEMBIA PAaBHBIM 3HAUYCHUIO TIpeiesia TeKYIeCTH G,
10 TOCYJAPCTBEHHBIM CTaHIAPTaM U TEXHIHYECKUM YCIOBHSAM Ha CTallb;

CTaTHYECKHA MOMEHT CIBHTA€MOW YacTH CE€YeHHs OpyTTO OTHOCHUTEIHFHO
HEUTpaIbHOU OCH;

MOMEHTBI CONPOTHUBJCHHUS CEUCHHS OpPYTTO OTHOCHUTEIBHO OCeH X—X u y—Y
COOTBETCTBEHHO;

MOMEHTBI ~ CONPOTHBICHHMS CCUCHHs JUIA CKATOW ©M  PACTIHYTOH  ITOJIKH
COOTBETCTBCHHO;

— MOMCHTBI COINPOTUBJICHHUA CCUYCHUSA HCTTO OTHOCUTCIIBHO ocel X—X H y—y

COOTBETCTBEHHO);

HINPUHA;

pacyeTHas IUPHHA;

MIMpHHA MOJKH (TI0sIca);

IIMPUHA BEICTYIAIOMEH yacTh pebpa, cBeca;

KOX(PHUIUEHTH U pacdeTa ¢ YIeTOM Pa3BHTHS IUIACTHUECKUX AedopManuil mpu
M3rude OTHOCHUTEIBHO OCei X—X M Y—Y COOTBETCTBEHHO;

JIUaMETp OTBEPCTHs OO0JITA,;

Hapy>KHBIA AMaMETp CTEepKHS O0ITa;

OKCHCHTPUCUTET CHUJIBI;

BBICOTA;

pacdeTHas BBICOTa CTCHKH;

BBICOTA CTCHKH;

palyc HHEPIUHU CEUCHHUS;

HAaWMEHbBIIHH PANyC HHEPLUH CEYCHHS;

paJychl HHEPLUUH CEYEHHSI OTHOCHTEIBHO OCEeH X—X M Y—Y COOTBETCTBEHHO;



ks — KaTeT YIJIOBOrO I1IBa;
| — JUIMHA, TIPOJIET;

I — JJIMHA CTOWKH, KOJIOHHBI, PACIIOPKH;

Iy — JJIMHA pacKoca;

les — pacyeTHas JUIMHa;

In — JUIMHA MAHEJH Nosca (PepMBI HIIN KOJIOHHBL;

I — JUIMHA TUIAHKH;

Iy — JUIMHA CBApHOTO II1Ba;

L |y — pacdeTHbIE UIMHBI JIEMEHTa B IUIOCKOCTSIX, IIEPHEHANKYISAPHBIX 0CIM X—X H Y—Y
COOTBETCTBEHHO;

m — OTHOCHTEINTBHBIN SKCIeHTpUCUTET, M =€ A/ W;

r — paauyc;

t — TOJIIHHA,

t — TOJIIMHA MOJIKH (T0sica);

tw — TOJIIVHA CTCHKY;

o — OTHOIIIEHHE TUIOIIAAei ceueHui MoIKH (osica) u CTeHKH of = A¢ [ Ay,

5 B — K03(h(UIMEHTH JUIs pacyeTa yriIOBOTO IIBa COOTBETCTBEHHO O METAJUTY IIBa U MO
METaJlTy TPaHHIIbI CIIJIaBIICHUS;

7 — KO3 UIHMEHT YCIOBHA pabOTHI OOITOBOTO COSAMHEHHS,

% — KO3 UIMEHT YCIOBUHA pabOTHI,

% — K03(h(UIMEHT HAZEKHOCTH 110 Harpys3Ke;

i — K03(h(UIMEHT HAZEKHOCTH 10 MaTepuay;

”h — K03(h(UINEHT HAZEKHOCTH 110 OTBETCTBEHHOCTH;

% — K03(h(UINEHT HAZEKHOCTH 10 YCTOHUYUBOCTH;

% — K03(h(UIMEHT HAZEKHOCTH B PacyeTax Mo BpeMEHHOMY COIPOTHUBIICHHIO;

n — K03(hdUnMeHT BIUSHUS POPMBI CEUEHHUS;

A — THOKOCTB, A = It / 0]

A

~ yCIIOBHas THOKOCTB, 2 =2, fRy | E;

Aet — TpUBENIeHHAs THOKOCTh CTEPKHSI CKBO3HOTO CEUCHUS;

of ~— yCIIOBHas TIPUBEIEHHAs THOKOCTh CTEPIKHS CKBO3ZHOTO CEUeHHs A, = A R,/E;
A ~ ycroBHas THGKOCTB CBeca mosica A :(bef /t, ),IRy lE;

f1 ~ yCJIOBHAs THOKOCT MOSICHOTO JIHCTA A, .= (bef A )ﬂ fRy /E

w ~ ycIloBHas THOKOCTb CTEHKH, A, = (hEf / tw), /Ry /E;
,Tuf — TpeeNnbHas yCIOBHAsi THOKOCTh cBeca nosica (TMOsICHOTO JINCTa);
A — TpeseNnbHast yCIOBHAs THOKOCTh CTEHKH;
A Ay — pacdeTHbIC THOKOCTH JIEMEHTA B TUIOCKOCTSX, MEPIECHIUKYIIAPHBIX OCIM X—X U Y—

Y COOTBETCTBEHHO;
Vv — Kod¢¢unmeHT nonepeunort gedopmarmm cramu (Ilyaccona);
Oioc — MECTHOE HalpshKeHHE,;
oy Oy — HOPMaJIbHBIE HANPSKEHMS], IAPAIIIENIBHBIE OCAM X—X U Y—Y COOTBETCTBEHHO;
T — KacaTeJIbHOe HalpsDKeHHE;
Buty) — KO3(Q(ULHEHT yCTOHYNBOCTH ITPU CIKATHH;
O — KO3 QUIMEHT YCTOHYNBOCTHU TIPH H3THOE;
0% — KO3 (HUIHMEHT YCTOHYNBOCTH IIPH CKATHU C U3THOOM;
Dexy — KO3 UIHMEHT YCTOHYNBOCTH MPHU CKATHU C U3THOOM B JABYX IIOCKOCTSIX.
B.2 UHJIEKCHI BYKBEHHBIX OBO3HAYEHUI U MOSCHSIOIIUE NX CJIOBA

a — ankepHsIi (anchor);
a — 0ceBoif, eHTpansHeIi (axial);
b — ©6ainka (beam);
b — 6ot (bolt);
c — oxarue (compression);
c — KOJIOHHA, CTOMKa (column);
c — mosic konouHsl (chord of column);



— pacuetnbiit (design);

— packoc (diagonal);

— 9KcueHTpUcuTeT (excentricity);
— mosic, moinka 6anku (flang);

— cuuna (force);

— tpenue (friction);

— moB capHoii yriosoii (fillet weld);
— Beicokomnpounsrit (highstrength);
— wmxkHui (inferior);

— mpogousasi (longitudinal);

— cpenuwuii (middle);

— MomeHT (moment);

— wmarepuan (material);

— HOpMaTuBHBIN (NOrmative);
Hetto (net);

— cMsATHe, naBiieHue (pressure);
— 3axuenka (rivet);

— peopo (rib);

— cnaswr, cpe3 (Shear);

— BepxHwuii (SUper);

— ycroitauBocts (Stability);

— pactsokenue (tension);

— mpenenbHBIi (Ultimate);

— BpeMeHHOe compoTusienue (Ultimate strength);
— BubOparus (vibration);

— cTeHka Oanku (web);

— cBapka (welding);

— mpenen Tekyuectu (Yield point);
— 30Ha (zone);

N sSss<ccCc~®woww-=-=T33333 T H+h—"—doo

abs — abcomotHbIi (absolute);

ad — nononuutenpHbli (additional);
cr  — xpurudeckwuii (critical);

ef  — osddexrusnbii (effective);

fic — dukrusHeii (fictitious);

loc — wecrnsiit (local);

max — MakKCHMaIbHBIH (Maximum);
min  — MHUHEMAITBHBIA (MiNimum);

rel — orHOCUTenbHBIH (relative).

IMpumedanne — JIByx- U TpexOyKBEHHbBIE HHAEKCHI OTAENSIOTCS OT APYTHX WHJEKCOB 3aIIATOM.

I[TPUJIOXKEHUE B
(ctipaBoYHOE)

MATEPHAJIBI 1151 CTAJIBHBIX KOHCTPYKIUI
T'PYIIIBI CTAJIBHBIX KOHCTPYKIIUIA

I'pynna 1. CBapHbie KOHCTPYKIMK® JTHOO MX IEMEHTHI, paGOTAIOIIHE B 0C000 TSHKEIBIX YCIOBHSIX,
B TOM YHCJIE MAKCUMAaJIBHO CTECHSOIIMX Pa3BUTHE TUIACTUYECKHUX Je(OpMalnii, WK MOJIBEPratoIInecs
HEMOCPE/ICTBEHHOMY BO3/CHCTBHIO IHHAMMYECKMX’, BHODAIMOHHBIX MIH TOJBIKHBIX HArPy30K
(monkpaHoBbIe Oanky; Oankyu paboYMX IJIOIIAA0K; OAJIKU MyTEeH MOJBMYKHOTO TPAHCIIOPTA; SJIEMEHTHI
KOHCTPYKIMI OyHKEPHBIX M Pa3rpy304YHBIX ICTaKaj, HETMOCPEICTBEHHO BOCHPHHUMAIOUINX HArpy3KH
OT TIOJBIDKHBIX COCTaBOB; IJIaBHBIC OallkKl M PUTEIM paM IpH JTUHAMHUYECKOH Harpyske; IpOJIETHBIC
CTPOCHMS TPAHCIIOPTEPHBIX rayepeif; (GacoHKH QepM; CTCHKH, OKpaWKH JHHII, KOJbIa >KECTKOCTH,
IUIABAIOIIME KPBIIIHM, MOKPHITHS pE3epByapoB M Ta3roibAepoB; OyHKEepHBIE Oanku; O0O0OJIOYKH
napaboIuyecknx OYHKEpOB; CTaJbHBIE OOOJOYKH CBOOOJHO CTOSIIMX IBIMOBBIX TPYO; CBapHBIE
CHenHatbHbIE OMOPH OONBIIMX IMEepexoJoB JHHUH snekTponepenaun (BJI) BreicoToit Oomee 60 M;
OJICMCHTBI OTTAXCK MAUT U OTTAXKCUHBIX y3J'lOB).



1 KoHcTpyKIMst MM €€ AJIEMEHT CUHMTAIOTCS MMCIOIIUME CBapHBIC COCAWHCHUS, €CIIM OHH PACIIONOKCHBI B
MecCTax AeHCTBHS 3HAUUTENBHBIX PACUCTHBIX pacTAruBarommx Hanpspkenuit (o > 0,3 Ry; ¢ > 0,3 Ry wm o > 0,3
Ry;) mbo B MecraX, TAe BO3MOXKHO pa3pylICHHE CBapHOTO COCAWHCHUS, HAaNpUMEp H3-3a 3HAYUTEIHHBIX
OCTaTOYHBIX HANPSIKECHHUHN, YTO MOKET MPUBECTH K HEIPUTOTHOCTH K IKCIUTyaTal[d KOHCTPYKIIUH B IIEJIOM.

2 KoHCTpyKIIMH OTHOCATCS K TIOJBEPrarOIIUMCsl BO3ICHCTBUIO JIMHAMHYCCKUX HATPY30K, €CIM OTHOIICHUE
a0COJIIOTHOTO 3HAYCHUS HOPMAJILHOTO HAMPSDKCHHUS, BBI3BAHHOTO JITUHAMHUYCCKOW HArpy3KOW, K CyMMapHOMY
pacTATHUBAIOIIEMY HAIMPSKCHUIO OT BCEX HArPy30K B TOM ke ceueHuu o > 0,2.

I'pynna 2. CBapHbIe KOHCTPYKLIUH JTHOO MX 3JIEMEHTHI, Pa0OTaIOMIKe IPH CTaTUIECKOW Harpy3Ke
IpU HATUYWU TIOJI PACTATUBAIOMMX HanpspkeHWH ((epmbl; purenn pam; Oanku MEPeKpPBHITHA U
MOKPBITHH; KOCOYPHI JIECTHHI; OOOJIOYKH CHIJIOCOB; omopel BJI, 3a HMCKIIIOYEHHWEM CBapHBIX OIOpP
60JBIINX MEepPexXoJI0B; OMOPHl OIIMHOBKU OTKPHITHIX PAaCHpeAeTUTEIbHbIX YCTPOMCTB IMOACTaHIIMI
(OPY); omopsl TpaHCHOPTEPHBIX Taepei; MPOKEKTOPHBIE MAaYThI; AIIEMEHTHl KOMOMHHPOBAHHBIX OTIOP
aHTeHHBIX coopyxkeHnii (AC) u gapyrue pacTsSHyTble, pacTSHyTO-H3rHOaeMble M H3THOaeMble
3JIEMEHTHI), @ TAKIKE KOHCTPYKIIMU U UX 3JIEMEHTHI TPYIIBI | IPU OTCYTCTBHU CBAPHBIX COCTUHCHUH.

I'pynma 3. CapHble KOHCTPYKLUH JINOO MX 3JIEMEHTHI, paboTarole Npy CTaTHYEeCKON Harpyske
MPEUMYIIECTBEHHO Ha C)KaTHe (KOJOHHBI M CTOWKI, OTIOPHBIC TUTHTHL; SJIEMEHTHI HACTHIIA TIEPEKPBITHI;
KOHCTPYKIUH, TIOANCPKUBAOIINE TEXHOIOTHIECKOE OO0OpyAOBaHME; BEPTHUKAIBHBIC CBSI3H II0
KOJIOHHaM C HampsOKeHWsIMH B cBs3sx cBeime 0,4R,; aHkepHble, Hecymmue W (QDUKCHPYIOIIHE
KOHCTPYKIUHU (OTOPBI, PUTENH >KECTKUX IIONepedrH, (UKCATOPHI) KOHTAKTHOH CETH TpPaHCIOPTa;
omopsl oz obopynoBanue OPY, kpoMe omop Imoj BBIKIIOYATENH; JIEMEHTHl CTBOJOB 1 OameH AC;
KOJIOHHBI O€TOHOBO3HBIX JCTaKall; MPOTOHBI MOKPBITUH W JAPYTHE C)KaThle M CXKATO-M3THOaeMbIe
AJIEMEHTHI), a TAK)K€ KOHCTPYKIIUU U MX DJIEMEHTHI TPYIIIBI 2 IPH OTCYTCTBUM CBAPHBIX COETMHEHUH.

I'pynna 4. BecromoratenbHble KOHCTPYKLIMH 3[aHUN U COOPY)KEHHUH (CBA3M, KpOME YKa3aHHBIX B
rpynime 3; aJeMeHTHl (axBepKa; JIECTHHILBI; TPAIbL; TUIOMIAAKH; OTPaKACHHS; METAIIOKOHCTPYKIHH
KaOeJbHBIX KaHAJIOB; BCIIOMOTaTeNIbHbIE JJIEMEHTHI COOPY>KEHUH M T.II.), @ TaK)Ke KOHCTPYKIUH M UX
9JIEMEHTBI TPYMIIBLI 3 IPU OTCYTCTBUU CBAPHBIX COETUHEHUI.

[Ipumeuanus

1 [pu Ha3HAYEHWH CTAIH B KOHCTPYKLUX 3MaHUI U coopyskeHui | ypoBHs otBeTcTBeHHOCTH 10 ['OCT 27751
HOMEp IPYIITBI KOHCTPYKIMIT yMEHbIIAeTCsl Ha equHUIy (uist rpymm 2-4).

2 Tlpu TonumHe npokara t > 40 MM HOMep IPYIIIBI KOHCTPYKIHI YMEHBIIACTCS Ha eAUHULY (Uit rpymm 2-4),
IpH ToJIIIMHE mpokata t < 8 MM — yBenuunBaercs Ha eauHHIY (s rpymn 1-3). [Ipu sToMm npokar TosmmuHoH 25
MM H OoJee Ul AJIEMEHTOB CBapHBIX KOHCTPYKIHMH, pabOTarONIMX Ha PacTsHKEHHWE B HAIPABICHHH TOJIIUHEL, U
OCTAJILHOM TPOKAT TONMIMUHON Oonmee 40 MM JODKHBI yAOBIETBOPATH TpeboBanusm ['OCT 28870: mis
KOHCTpYKIMH rpymmsl 1 — ypoHs otBercTBeHHOCTH | (0 TOCT 27751), TpeOoBanusaM rpynmsl kadecta Z35;
JUISL IPYTUX KOHCTPYKIMIL rpynmbl 1, a Takke Uil raHIeBBIX COSANHEHUH U B Cllydae, KOTr/ia yCHINEe HOPMAIbHO
MOBEPXHOCTH JINCTA, — TPeOOBAHUAM IPYIIIBI KadyecTBa Z25; B OCTANbHBIX Cirydasx — Z15.

Tabmmna B.1 — Ha3HaueHune cTajeil B KOHCTPYKIHUAX M COOPY KEHHUSIX

YcnoBust IpUMEHEHHS CTAJIH TIPH PacueTHOM
Temneparype, °C

Cranu 1o t>-45 | 45 >t > -55 | t<-b5

JUISI TPYIIT KOHCTPYKIUH

T'OCT 27772| TOCT 535, [TOCT 19281{TY 14-1-5399| 1 | 2 |3 | 1 2 13([1]2 3
I'OCT 14637
C235 Ct3kn2 — =+ == === —
C245 Cr3ncs — |+ | x| —]—|—|—|—] —
C255, C285 Ct3cns5 + (x| X|—|—|—|—|—]| —
C345 0912C 311|113 (3|1 |44 (2um3
1214 (4]12 (12| 4 (15(15| 7 wim
12
06MbD +l+ |+ + |+ ]+ | +]+ +
Obo3nauenus, npunsimole 8 maoauye B.1:
3HaK «+» — CIeQyeT NPUMEHITh;, «—» — He CIIefyeT NPHUMEHATH, «X» — MOXXHO MPHMEHSTH IMpH
COOTBETCTBYIOLIEM TEXHUKO-3KOHOMHYECKOM 0OOCHOBaHHUH.
[Ipumeuanus

1 PacuerHas Temneparypa ycTaHaBIMBaeTCs coryiacHo 5.1.3.

2 Ilpm ucnonpzoBanmn craned C345 u 09T2C B umcnmrene maHbl KaTeTrOpHH TpeOOBaHUN IO yJapHOU
Bs3koctu o 'OCT 27772, B 3nameHaresne — aHanornunslie kareropuu mo 'OCT 19281.

3 B xoHCTpyKnusix rpynmsl 4 mpu t > -45 °C nasnavator crans C235 mo 'OCT 27772 winn Cr3kn2 u Cr3nc2




o ['OCT 535 wnu 'OCT 14637, npu Gosnee HU3KUX pacueTHBIX Temreparypax — cranu C245, C255, C285 no
T'OCT 27772 nnu C13ncS5 u Cr3cnS no 'OCT 535 nnu no 'OCT 14637.

4 Tlpokat nossimeHHO# oraectoiikoctn 06MB® no TY 14-1-5399 umeer cBoiictBa cramu C345-4 no 'OCT
27772.

5 IpokaT U3 cTajM ¢ IpeesoM TeKy4ecTu Ry, = 390 H/MM? HasHAuaeTCs COrNacHo TpeGoBaHuaM Tabmui B.3
u B.4.

6 Cramu [is KOHCTPYKUWH, BO3BOAMMBIX B palloHax ¢ pacueTHOH Temmepatypoir t < -45 °C, Ho
SKCIITyaTHPYeMBbIX B OTAIUIMBAEMBbIX MOMEMICHHSX, NMPUHUMAIOT KakK JUIi CPeAHEH MEeCsSYHOM TeMIepaTypsl
BO31yXa B siHBape corylacHo ykasanusM CHull 2.01.07 (cm. xapty 5 npuioxxeHus 5).

Tabauna B.2 — Cranau ans Tpyo

YcnoBue mpUMeHeHHs CTAIH IIPU pacdeTHOH Temmeparype, °C
Mapxa cranm t>-45 | -45>t>-55 | t<-55
IrocTt "
(TommuHa, MM) JUISL TPYTIIT KOHCTPYKIMH
2 3 4 2 3 4 2 3 4
BCr3kn (mo 4) TOCT 10705% | 42735 (42577 | 2755 | kK| oAk | foxxx ) | [42%%%
BC13kn (4,5-10) I'OCT 10705* — A2 42FFx | — — — | — | — | —
BCr3mnc (10 5.5) TOCT 10705%  |427%% (4255 | 27%% | |4 x | xxx ) | [42%%%
BCr3mc (6-10) I'OCT 10705* +6 +6 +6 — — 6 | — | — | +6
BCr3cn (6-10) I'OCT 10705* — — — — +5 — | — | — | —
BCrt3mc (5-15) I'OCT 10706** | — +4 +4 — — 4 | — | — | —
BCrt3cm (5-15) I'OCT 10706** | — — — — +4 — — | —
207%F** I'OCT 8731 + + — — — — — | —
09I 2CH*** I'OCT 8731 + + — + — — | —

Obo3nauenus, npunsmole 6 mabauye B.2:

«+» — cremyeT IPUMEHSTh; «—» — He CIeIyeT IPUMEHSTh; nudpa y 3HaKa «+» 03Ha9aeT KaTeTOPHIO CTalIH.

* I'pyrma B, Ta6muma 1 TOCT 10705.

** I'pynma B ¢ mononauTensHBIME TpeboBanusmu 110 5.1.4 TOCT 10706.

*** Kpome onop BJI, OPY u KC.

***% BecoBHbIE ropsiuee)OpMUPOBaHHbBIC TPYOBbI M3 yKa3aHHBIX MapOK CTAJIH JOMYCKACTCs IPUMEHSTh IS
JJIEMEHTOB CIIEIMANIBHEIX orop Oonbinx nepexonos BJI BeicoToit 6onee 60 M (rpynmna KOHCTpyKuuit 1).

[Ipumeuanne — becmoBHble ropsuenedopmupoBanubie TpyOsl u3 cranmu Mapku 20 mo 'OCT 8731 mpu
pacueTHOU TemnepaType t > -45 °C ¢ 1ONONHUTENBHEIME TPEOOBAHUAMH I10 YIAPHOH BSI3KOCTH IPU TeMIIEpaType
munyc 20 °C — ne menee 30 Tlx/cm?; u3 cranu mapku 0912C mo I'OCT 8731 mpu pacueTHo# Temneparype -45 >
t, °C > -55 ¢ 1OMOTHUTENBFHBIME TPEOOBAHMAMHU IO YAAPHOHM BSI3KOCTH: MpH Temmeparype munyc 40 °C — He
menee 40 Ji/cM? IIPY TOJIIIMHE CTEHKU 10 9 MM 1 35 Jhx/em? ripu TosmHe cteHku 10 MM u Goree.

Tabmuna B.3 — Hopmupyemble noka3aTtejiu yIapHOii BA3KOCTH MPOKAaTa

PacquHLIe prnna HOpMI/IpyeMLIe HnopKea;:;S;Hszzgganﬁ;(;;gn JJIsL HpOKaTa C
TEMIIEPATypEL, “C| KORCTPYKINI ™2 590 90 <R _< 390390 < R,, <490] Ry > 490
t>-45 1 KCA+KCV KCcv?° KCcv™ KCcv™®

2 To xe To xe To xe To xe

3 » » » »
45> t>-55 1 KCA+KCV™? KCcv™ KCcv™ KCcv™®

2 KCA+KCV° KCcv?° To xe To xe

3 To xe To xe » »
t<-55 1 KCA+KCV? KCcv™ KCcv™® KCcv™®

2 To xe To xe To xe To xe

3 » » » »

[Ipumeuanus

1 KCV — ynapHas Bs3KocTh Ha 00pasuax ¢ V-o6pasusiv HagpesoM (tun 11 o TOCT 9454), unnekc t (KCVY)
— perlaMeHTHpOBaHHAs TeMIepaTypa MWCIbITaHWS Ha YyJapHBIH HM3rHO, OTCYTCTBHME HHIEKCAa O3HAYaer
temmeparypy +20 °C; KCA — ynapHas Bsi3kocTh npu Temrepatype +20 °C npy ucHbITaHAM 00pa3ioB THHa 1 mo
['OCT 9454 ¢ V-00pa3HbIM Haape3oM mocie 1epopMaliOHHOTO CTapeHHsI.

2 Hopmsb! ynapHO# BS3KOCTH:

1) st craneit ¢ Ry, < 290 H/mm? — KCV = KCV? = 34 Jx/em? Ha npononbHbIX o6pasiax u 25 Ji/cM? Ha
nornepedHsix obpasnax; KCA =29 Thx/em?;

2) st craneii ¢ 290 < Ry, < 390 H/mm? - KCV? = KCV 2 = KCV™ = 34 Jii/cm? Ha IpofioIbHBIX 06pasiax u
25 Jlk/cm Ha IonepeuHbIX o0pasax;




3) s cranett ¢ 390 <Ry, <490 H/mm? - KCV P = KCV ' =25 Z[)K/CMZ;
4) mis craneii ¢ Ry > 490 Hiv? - KOV = 25 Jii/em?.

Tabnuna B.4 — TpeGoBanusi o XMMUYECKOMY COCTABY

HopmatuBnbie Cojepxanue snemenToB”, Y% (1e bonee)
COTPOTHURJICHUS CTAJIN C,, % (ue Oomnee)

Ryn, H/Mm? C P S
Ryn < 290 0,22 0,040 0,050 —

290 <R, < 390 0,15 0,035 0,040? 0,45

390 <R, < 490 0,15 0,020 0,015 0,46

490 < Ry, < 590 0,15 0,015 0,010 0,47
Ryn > 590 0,15 0,010 0,005 0,51

) MpenenpHble OTKIOHCHHS 10 XMMHYECKOMY COCTaBY B FOTOBOM Ipokate mo TOCT 27772,
2B cllydqae TepMHYecKoii 00pabOTKH, HalpaBIeHHOH Ha M3MenbueHue 3epHa, S < 0,025 %.
'S+ P <0,020 %.

IMpumeuanne — Yrnepoausiit sxuBaieHT (C,, %) onpenensercs mo popmye

Mn Si Cr Ni Cu V+Nb Mo
C,=Ct—F—F—F—F—F+——+—+—.

6 24 5 40 13 14 4 2
rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P — maccoBsle 1011 31eMeHTOB, %o.

Tabmuiia B.5 — HopMaTHBHBIE U pacyeTHbIe CONMPOTHBJICHUS NMPH PACTSKEHUM, CKATHH H
H3rude JIMCTOBOTO, INHPOKOIOJIOCHOT0 YHHBEPCAIBLHOI0 U (paCOHHOI0 MPOKATA

HopmaTuBHOE COHpOTI/IBHeHI/Iez) PacueTHoe conpomBneHHe3)
Crank o Tommpsa npokarta, H/mMm? npokata, H/mm?
IOCT 27772 | mpokara®, mm P 2 P 2
Ryn Run Ry Ru
C235 Ot 2 no 8 235 360 230/225 350/345
C245 Ot 2 10 20 245 370 240/235 360/350
Cs. 20 5o 30 235 370 230/225 360/350
C255 Ot 2 10 20 245 370 240/235 360/350
Cs. 20 0 40 235 370 230/225 360/350
C285 Ot 2 g0 10 275 390 270/260 380/370
Cs. 10 n0 20 265 380 260/250 370/360
C345 Ot 2 10 20 325 470 315/310 460/450
Cs. 20 10 40 305 460 300/290 450/440
Cs. 40 1o 80 285 450 280/270 440/430
Cs. 80 1o 100 265 430 260/250 420/410
C345K Ot 4 no 10 345 470 335/330 460/450
C375 Ot 2 10 20 355 490 345/340 480/465
Cs. 20 10 40 335 480 325/320 470/455
C390 Ot 4 1o 50 390 540 380/370 525/515
C440 Ot 4 no 30 440 590 430/420 575/560
Cs. 30 1o 50 410 570 400/390 555/540
C590 Ot 10 mo 40 590 685 575/560 670/650
C590K

Y 3a tonmmy (acoHHOro MpoKaTa MPHHUMAIOT TONIIMHY TOTKH.
3a HOPMATHBHOE CONPOTUBIICHNE TIPUHSATHI TAPAHTHPOBAHHBIEC 3HAUSHUS TIpe/iea TeKy4eCTH U BPEMEHHOTO
CONPOTHBJIEHHS, IIPUBOJUMBIE B TOCYJapCTBEHHBIX CTAaHJApTaX WIM TEXHHYECKHX YCIOBHSX. B Tex ciyuwasx,
KOTa OTH 3HAUYEHWS IPHBEICHBI TONHKO B OTHOM CHCTEMe eIMHHI[ (K'C/MMY), HOPMATHBHBIE COIPOTHBICHHS
(H/MM?) BBIMHCIIAIOT yMHOMKEHHEM COOTBETCTBYIONINX Bemnumn Ha 9,81 ¢ okpyrimenuem 1o 5 H/mm?. Jlomyckaercs
NpUMEHEHHe 3Ha4eHNII HOPMaTUBHBIX CONPOTHBIIEHHH, OTIMYHBIX OT IIPUBE/ICHHBIX B Tabnuie B.5.
3HaueHus PacUYCTHBIX COHpOTI/IBHeHHﬁ IOJIy4Y€Hbl NC€JICHUEM HOPMATHUBHBIX COl'lpOTI/IBJ'IeHI/Iﬁ Ha
KO3 UIMEHTHI HAJISKHOCTH 110 MaTepHaIly, ONPE/ICICHHbIE B COOTBETCTBUH C TabiuLel 3, 1 OKpYyTJIeHUEeM 10 5
H/MMm%. B unciurene MPEACTaBICHBl 3HAYEHHs PACUETHBIX COIPOTHUBJICHHH mIpokara, mocrasisieMoro mo 'OCT
27772 (kpome ctamu C590K) mnm apyroit HOpMAaTUBHON JOKYMEHTALMH, B KOTOPOH HCIIONB3yeTCs MpOLedypa
KOHTpOJIs CBOMCTB mpokara o I'OCT 27772 (y, = 1,025), B 3HameHarese — pacyeTHOE COMPOTHBIECHHE
OCTaJILHOTO MPOKaTa MpH Yr = 1,050.




Ta6n1/1ua B.6 — HOpMaTl/IBHLIe U PaCuY€THbIC CONIPOTUBJICHUA IIPU PACTHAKCHUU, CKATHUU U

u3rude Tpyo
Tonmmunaa Hopmarusnoe PacuetHoe
Mapka cranu Iroct CTEHKH, |CONpOTUBIIEHUE, H/vm® CONPOTHUBJICHUE, H/mm?
MM Ryn Run Ry Ry
BCr3xn, BCt3nc, BC3cn [TOCT 10705 | Ho 10 225 370 215 350
BC13nc4, BCt3cn4 I'OCT 10706 4-15 245 370 235 350
20 I'OCT 8731 4-36 245 410 225 375
[Mpumeuanne — HopmatuBHBIE compoTHBICHUS i TpyO u3 crtamum Mapku 09I2C mo I'OCT 8731

YCTaHAaBJIMBAIOTCS 110 COIJIAIICHNIO CTOPOH B COOTBETCTBUMU C TpeGOBaHI/I}IMI/I OTOr'0 CTaHAapTa.

Tabmuna B.7 — PacyeTHble CONpOTHBJIEHUS] NMPOKATA CMSITHIO TOPLEBOW IMOBEPXHOCTH,
MECTHOMY CMSITHIO B IWJIMHAPHYECKHX IAPHUPAX, IHAMETPAJbHOMY CKATHIO KATKOB

PacueTHoe conpoTuienne, H/mm®’
Bpementoe CMSITHIO JMaMeTPaTbHOMY CKaTHIO
N MECTHOMY B KaTKOB (TIp1 CBOOOTHOM
COINPOTHUBJICHHE, |TOPIEBOI MOBEPXHOCTH
H/vni (npH HaH LVTHHPUYECKIX KaCaHHH B KOHCTPYKIHSX ©
mapHupax (uandax) npu OTPaHUYEHHOU
HOpHUroHky) R,
IUIOTHOM KacaHuH Ry, MOJIBUKHOCTBIO) Ry

360 351/343 176/171 9/9

370 361/352 180/176 9/9

380 371/362 185/181 9/9

390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14

[Mpumeuanne — B Tabnuue yka3aHbl 3HAU€HHS PACUYETHBIX CONMPOTUBICHHUH, BBIYHCICHHBIE 1O (GopMyiaMm

paznena 6 npu Yy = 1,025 (B uncnurene) u vy, = 1,050 (B 3HameHarene).

Tabmuma B.8 — PacueTHbIe cONPOTHBIEHNS OTIIMBOK U3 YIJI€POIUCTOMH CTAIN

Pacuernnie COIIPOTUBJICHMA,

YcaoBHoe H/MM?, OTIHBOK 13
Hamnpsixennoe cocrosiHue N
obo3HaueHWe|  yTIIEpOIMCTON CTaJI MapOK
15J1 | 25J1 | 35J1 | 451

PactsoxeHue, cxaTiue ¥ H3rud Ry 150 180 210 250
Cagur Rs 90 110 130 150
CMmsiTHE TOPIEBOW TOBEPXHOCTH (IIPH  HAIWYNHU Rp 230 270 320 370
TIPUTOHKN)
CMATHE MECTHOE B IWIMHAPUYECKUX IIapHHUpAx Rip 110 130 160 180
(mmandax) npu IMI0CKOM KacaHUH
JuamerpaibHOe C)KaTHE KATKOB MpPU CBOOOJHOM Red 6 7 8 10
KacaHMM (B  KOHCTPYKUMSIX C  OTpPaHMYCHHON
TTOJIBFDKHOCTBIO)




I[MPUJIOXEHUE I"
(ctipaBo4HOE)

MATEPHUAJIBI 111 COEJUHEHUM CTAJBHBIX KOHCTPYKIIUI

Tabnuma I'.1 — MarepuaJjibl A8 CBapKH, COOTBETCTBYIOIIHE CTAIH

Marepuaiisl Jjisl CBapKU
B YTJICKHCIIOM
raze (mo 'OCT MOPOIIKOBOM HOKDBITHMH
8050) mmu B ero nozt urrocom (o 'OCT 9087) TPOBOTIOKOU 3JIEKTPOJaMH
Crams emecH ¢ (mo TOCT 1 5 TOCT 9467)
aproxom (1o 26271)
I'OCT 10157)
Mapka
N nopoikoBo#i | Tum anekrpona
CBapOYHON IPOBOJOKU (hroca
POBOJIOKH
Ryn <290 H/mm® | CB-08I2C CB-08A AH-348-A II1-AH-3 D42*, D42A
CB-08T'A AH-60" IIII-AH-8 | D46* D46A
290 H/mm* < Ry, CB-10lA** AH-17-M 350%, D50A
<590 H/mm® Ca-10I2%* AH-43
Cs-10HMA AH-47
AH-348-A***
Ryn > 590 H/mm? | CB-08I2C Ce-10HMA AH-17-M [I1-AH-3 260
CB-08XI'CMA
CB-10XI"2CMA | CB-08XH2I'MIO II1-AH-8 370

* dmoc AH-60 n amexTpoas! THHOB D42, 346, D50 IpUMEHSIOT U KOHCTPYKIUH TpymII 2, 3 IpH pacyeTHBIX
Temneparypax t > -45 °C.

** He npuMeHsTH B codetanud ¢ ¢urrocom AH-43.

*#% s dumroca AH-348-A TpebyeTcst JOTOTHUTEIbHBIH KOHTPOJh MEXaHUUECKUX CBOMCTB MeTalljIa IIBa PH
CBapKe COEMHEHUH 3JIEMEHTOB BCEX TONIIMH IIPU pacuyeTHHIX TemrepaTypax t < -45 °C u tonmuH cBblime 32 MM
— IIPU pacueTHBIX TemmnepaTtypax t = -45 °C.

IMpumeuanne — IIpu COOTBETCTBYIOIIEM TEXHHUKO-KOHOMHYECKOM OOOCHOBAHUHM JUI CBAPKH KOHCTPYKLMIA
JOIMyCKaeTCsl UCIONb30BaTh CBAapOYHBIE MaTepHanbl (MPOBOJOKY, (IIIOCHI, 3aIIUTHBIC Ta3bl), HE yKa3aHHbIC B
Hactosimel Tabmuue. Ilpu 3ToM MexaHHMYeckue CBOMCTBAa MeTajula IIBA, BBIIOMHAEMOTO C UX MPHMEHEHHEM,
JIOJDKHBI OBITh HE HIDKE CBOWCTB, 00eceynBaeMbIX IPIMEHEHHEM MAaTepPHAIOB COTIACHO HAacTOsMIIeH Tabnuie.

Tabmuna I'.2 — HopmaTuBHBIE U pacyeTHbIE COMPOTHBJIEHUS METAJLIA YIJIOBBIX IIBOB

CBapouHble MaTepHaJIbl

Tun snextpoaa Rwun’z Rut 2
(o TOCT 9467) Mapxka npoBoJIOKU H/mwm H/Mm
D42, D42A Cg-08, CB-08A 410 180
246, D46A Cs-08T'A, 450 200
250, 950A C-08I2C, CB-10T'A, TIT1-AH-8, IIT1-AH-3 490 215
260 CB-08I2C", Ce-10HMA, C3-10I"2 590 240
270 C-10XI"2CMA, CB-08XH2I'MIO 685 280
285 — 835 340

! Tonbko murst mBoB ¢ KatetoM ki < 8 MM B KOHCTPYKIMSIX M3 CTAJH C IPEETOM TeKydectn 440 H/MM? 1 Goree.

Tabmuna I'.3 — TpeGoBanusi k 60J1TaM MPH PA3JIUYHBIX YCIOBHAX UX MPHMEHEHUS

Knacc mpounoctu 6ostoB u TpedoBanus Kk HuM mo ['OCT 1759.4 B
KOHCTPYKIHUSIX
Pacuernas
o HE PACCUMTHIBAEMBIX HA YCTATOCTh | PACCUMTHIBAEMBIX HA YCTATIOCTD
temnepartypa t, °C
npu pabore OOJITOB HA

PACTSHKCHHE MU Cpe3 cpes pacTsDKSHHE WK Cpe3 cpes

>-45 5.6 5.6 5.6 5.6

8.8 8.8 8.8 8.8




10.9 10.9 10.9 10.9

— 12.9 — 12.9

-45>t>-55 5.6 5.6 5.6 5.6
8.8 8.8 8.8* 8.8

10.9 10.9 10.9* 10.9

— 12.9 — 12.9

<-55 5.6 5.6 — 5.6
8.8* 8.8 8.8* 8.8

10.9* 10.9 10.9* 10.9

— 12.9 — 12.9

* C TpeboBaHHEM UCIIBITAHHS HA Pa3pbIB Ha Kocoi maiibe mo 6.5 TOCT 1759.4.
[pumeuanne — Bricokonpounsie 60nTel 1o ['OCT 22356 u3 cranu Mapku 40X «ceneKkT» MPUMEHSIOTCS B TEX
K€ KOHCTPYKIIHSX, 4TO U 60NTHI Kiacca nmpoyHocty 10.9.

Tabnumna I'.4 — Mapku ctagu pyHIAMEHTHBIX 00JITOB M YCIOBHS X MPUMEHEHUS

N Mapka cranu npu pacyeTHOU
HopmatusHb1it o
Konctpykuuu OKYMEHT Temreparype, t, °C
> -45 -45 > 12> -55 <-55
Konctpykuuu, kpome omop Bo3xymHsx|['OCT 535 Cr3mnc2, Cr13mnc4, —
TUHUR 3JIEKTPOIEPEIauH, Crt3cn2 Cr3cn4 —
pacnpenenutensHeix  ycrpodictB  u|{'OCT 1050 20 — —
KOHTaKTHOW CETH I'OCT 19281 — 0912C-4* | 09I2C-4*
Huns  U-o6pasaeix  OontoB, a Takxe|[[OCT 535 Ct31mc4, — —
(yHIaMEHTHBIX 601TOB orop Cr3cn4 — —
BO3IyIIHBIX JIMHUH snekTponepenaun,|[OCT 19281 09I2C-4* | 09I 2C-6**
pacipenennuTeNbHbIX ~ yYCTPOWCTB U
KOHTaKTHOW CETH

* JlomyckaeTcs npumeneHue apyrux craieid mo [OCT 19281 kareropuu 4.
** Jlomyckaercst mpuMeHeHne npyrux craneit mo 'OCT 19281 kateropuu 6.

Tabmuna .5 — HopMaTHBHBIE COMPOTUBJIEHHUSI CTAJIM OOJITOB M pacyeTHbIE CONMPOTHBJICHHS
0/1HOGOJITOBBIX COeIHHEHHIT cpe3y M pacTsikennio, H/mm®

KﬂaC%OHJE)::;I octt Rbun Rbyn Rbs Rbt
5.6 500 300 210 225
8.8 800 640 320 435
10.9 1000 900 400 540
12.9 1200 1080 420 —
40X «cemexT» 1100 990 405 550
[Ipumeuanne — 3HAYCHUsI PACUETHBIX CONMPOTHUBICHUI, yKa3aHHbIC B TaOJIMIlE, BBIYUCICHBI 1O (opMysam

paszena 3 ¢ OKpyIJIeHHEM JI0 5 H/mm?,

Tabmuna .6 — HopmaTuBHBIE CONPOTHBJIEHUS CTAJIU M PacyeTHbIE CONPOTHBJIEHUS] CMATHIO
3J1EeMEHTOB B GOJITOBBIX coeauHenusx, H/mm?

BpeMeHHOE cOnpOTUBIIEHUE CTAIH

Rpp A1t 601TOB

COEUHSAECMBIX DJIEMEHTOB Ryp

Kj1acca TOYHOCTH A

kj1accoB ToyHocTH B u C

360
370
380
390
430
440
450
460
470
480
490

560
580
590
610
670
685
700
720
735
750
765

475
485
500
515
565
580
595
605
620
630
645




510 795 670
540 845 710
570 890 750
590 920 775
IMpnmedanne — 3HaUeHMS PACUETHBIX CONPOTHBIICHMI, yKa3aHHBIE B TaOnuIle, BEIYHCICHHI IO (hopMymam

pazneina 6 ¢ OKpyIJIeHHueM J10 5 H/mm?.

Tabmnuna I'.7 — PacueTHbIe CONPOTUBIIEHUS PacTsiKeHNI0 GyHIAMEHTHBIX 00JITOB

Rpa, H/MMZ, JUTst OOJITOB M3 CTAJIM MapOK
HomunanbHeIi tuametp 601TOB, o TOCT 535V o TOCT 192819
MM Ct3nc4, Cr3nc2, Cr3cn4, 0912C-6, 09T2C-8
Ct3cn2
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

Y PacuetHbie conpoTHBICHNS A7 GONTOB M3 APYTHX CTANel BRIYUCIAIOTCS o GOpMyIaM pasiena 7.

[Ipumeuanus

1 Cranb mo 'OCT 535 momkHa mocTaBIsAThCA O 1-i Tpyrmme.
2 B Tabmume ykazaHbl 3Ha4YCHUs pacUeTHHIX COIPOTHBICHHH, BBHIYHCICHHBIE IO (opmynaMm pasnena 7 ¢

OKpYTJIEHHEM JI0 5 H/vm?,

Tabnmma .8 — HopmaTuBHble M pacueTHble CONMPOTHBJEHUS, H/mm?, PACTSIKEHH IO
BbICOKONPOYHBIX 00J1TOB 10 'OCT 22356 u3 craau mapku 40X «cejekT»

HomuHanbHBIN AHaMeTp pe3bosl,

MM Rbun Reh
16,20, (22), 24, 27) 1100 770
30 950 665
36 750 525
42 650 455
48 600 420

HpI/IMe‘IaHI/IC — Pa3M€pBI, 3aKJIIOYCHHEBIC B CKO6KI/I, TIIPUMCHATHL HE pEKOMCHIAYCTCA.

Ta6muna I'.9 — Ilnomaau ceuenus 00JTOB, CMZ, mo I'OCT 1759.4

d, MM 16 (18) 20 (22) 24 (27) 30 36 42 48
Ay 2,01 2,54 3,14 3,80 4,52 5,72 706 | 10,17 | 13,85 [ 18,09
Apn 1,57 1,92 2,45 3,03 3,53 4,59 5,61 8,16 11,20 | 14,72
[Tpumeuanus

1 [Mnomanu ceuenus 6ontoB AuamerpoMm cBbiiie 48 Mm npuaUMaroT mo 'OCT 24379.0.
2 Pa3zMepsl, 3aK/I0YeHHBIE B CKOOKH, HE peKOMEHIyeTCsl IPUMEHSATh B KOHCTPYKIHUAX, Kpome onop BJI u OPY.

IMMPUJIOXKEHUE [
(ctipaBo9HOE)

ON3NYECKUE XAPAKTEPUCTUKHN MATEPUAJIOB

Tabmuna /1.1 — du3nveckne XapaKTePUCTHKU MAaTEPUAJIOB ISl CTAJILHBIX KOHCTPYKIMIA

XapakTepuCcTUKU 3HaueHue
II10THOCTS p, KI/M:
MPOKAaTa U CTAIBHBIX OTJINBOK 7850
OTJIMBOK U3 YyTyHa 7200
KoshuumenT mHeitHoro pacmmpesus o, °C™ 0,12:10"




Moy ynpyrocta E, H/mm?:
MIPOKATHOM CTalM, CTANbHBIX OTJINBOK 2,06:10°
IIy4YKOB U NpsAAeH NapaaiebHbIX IPOBOJIOK 1,96:10°
KaHaTOB CTaJIbHBIX:
CIMPAJIBHBIX U 3aKPBITHIX 1,67-10°
HeCyluX:
JIBOWHOM CBUBKHU 1,47- 10°
JIBOMHOM CBUBKH C HEMETAJUIMIECKAM CEPACIHUKOM 1,27- 10°
Moynb ciBUra mpoKaTHOW CTall U CTANBHBIX OTIIMBOK G, H/vmm? 0,79- 10°
Koaddurment nonepeunoit nepopmanun (Ilyaccona) v 0,3
an/IMe'-laHI/Ie — 3HaveHus MOAYJIA YHPYTOCTU OaHbl IJIsI KaHATOB, NPEABAPUTCIIBHO BBITAHYTBHIX YCHUIIUEM,

paBHbIM He MeHee 60 % pa3pbIBHOIO yCUJINS JUI KAHATOB B IIEJIOM.

Tabnuma /1.2 — ®u3nyecKue XapaKTePUCTHKH MPOBOI0B U MPOBOJIOKH

Monynb Koappunment
HanMeHoBaHue marepuaion Mapia i HOMHHagBHoe ynpyroctu E, JUHENHOTO
CeYeHUEe, MM 2 1
H/mm pacmmpenus o, °C

Amomunnessie nposoaa mo FOCT 839 A, AHIT; 16-800 0,630-10° 0,23-10™
Mennsie nposoaa o 'OCT 839 M; 4-800 1,300-10° 0,17- 10*
Craneamomurunessie posoaa o I'OCT| AC, ACK; ACKII,
839 mpu  OTHOmIEHMHM  IDIOIIAJEH ACKC
AJIIOMUHUA K CTalId, paBHOMZ
6-6,25 10 u 6osee 0,825-10° 0,192-10*
0,65 95 1,460-10° 0,139-10*
4,29-4,39 120 u 6osee 0,890-10° 0,183-10*
7,71-8,04 150 u 6osee 0,770-10° 0,198-10*
1,46 185 u Gosee 1,140-10° 0,155-10*
12,22 330 0,665-10° 0,212:10™
18,2-18,5 400 u 500 0,665-10° 0,212:10™
bumMmerannnueckas cTajieMeHas BCM 1
npoBojioka mo 'OCT 3822 mmamerpowm,
MM:
1,6-4 2,0-12,5 1,870-10° 0,127-10™
6 28,2 1,900-10° 0,124-10*

ITpumeuanue — 3HaueHHs Macchl IpoBoAoB U npososioku npuHuMaroT o I'OCT 839 u I'OCT 3822.

IMMPUJIOXXEHUE E
(pexoMeHyemoe)

KO2®OUIAEHTHI YCJIOBUAN PABOTHI A PACTAIHYTOTI'O OJUHOYHOI'O
YT'OJIKA, MIPUKPEIIJIAEMOI'O OJHOHU IMTOJIKOU BOJITAMHA

3naueHus koadduimenTa ycinoBuid paboTsl Y., npu pacuere 1o Gopmysie (6) cedeHuid pacTsIHyTOro
OJMHOYHOTO YroJKa W3 CTATH C MPEeIeoM Tekydectr 10 380 H/MM, mpHKpenseMoro oaHOM MoIKoi
OonTamH, TOCTaBJICHHBIMU B OAMH PSJ MO OCH, PACIOIOKCHHON Ha paccTosHHsAX He MeHee 0,50 ot
oOy1ka yroyka u He Menee 1,2d oT mepa yroika, ciaeayeT OnpeaensiTh o hopmysie

Ye1 = ((X,l Anl / An + 0(,2) B (El)

rae Ap — TUTONIagh YacTH CEUYEHHs NPHUKPEIUIIeMON ITOJIKM yrojKa MEXIy KpaeM OTBEpCTHS U
epomM;

A, — mIomans ce4eHus yroika HeTTo;

0L, O, P — k03 urmenTsr, onpenensemsie o Tadumie E.1.

IIpu pacuere Tiar u mosicoB TpaBepc, 3nementoB omop BJI, OPY m KC, HemocpencTBeHHO
MPUMBIKAIONINX K y371aM KPEIUICHHS ITPOBOAOB, a TAKKE JIEMEHTOB, COCAMHSIONINX B CTOWKAX y3IIbI
KPETUIEHHS TST M PAaCTAHYTHIX HOSICOB TpaBepc, KO3 ummenT y¢; caenyer ymeHpmmTh Ha 10%.

Obo3nauenus, npunamole 6 npunodxcenuu E:

a — paccTosTHHE BJIOJIb YCUIIMS OT Kpasi 3JIEeMEHTa JI0 LIeHTpa ONnKaiiero oTBepCTusi;

b — mupuHa mosku yronka,

S — PacCTOsIHUE BJOJIb YCHITUSI MEXKAY LIEHTPaMH OTBEPCTHH;




d — auameTp OTBepCTHS T 60JITA C YUYSTOM MOJOKHTEIBHOTO OMYCKa.

Tabnuna E.1 — Ko3dpdummenTs! a4, oy, B

3uaueHus K03(hGHUIMEHTOB 0y, dy, B
KosHimenTsi P OJJHOM OOJITE ¥ PACCTOSHUH &, npu a>1,5d u s> 2d npu
paBHOM KOJIMYECTBE GOJNITOB B PAMY
1,35d" 1,5d 2d 2 3 4
oy 1,70 1,70 1,70 1,77 1,45 1,17
o 0,05 0,05 0,05 0,19 0,36 0,47
0,65 0,85 1,0 1,0 1,0 1,0

D Tombko amst sneMenToB pemeTok (PackocoB M Paclopok), KpoMe MOCTOSHHO PaGOTAIONMX HA PACTSIKCHHE,
IPH TOJLIMHE MOJIKHU 10 6 MM.

MPUJIOXKEHHUE X
(pexomeHIYEMOE)

KOR®OUIUEHTHI /151 PACYETA HA YCTOMYMBOCTH HEHTPAJILHO- M
BHELHEHTPEHHO CXKXATBIX 9JIEMEHTOB

Tabmuna XK.1 — KodpuuueHT ycToiUMBOCTH NP LEHTPATBLHOM C:KATHH

VenoBHas Koadpdpumment (¢ AT THTIOB KPHBBIX |y popag Koaddrmment (¢ AT THTOB KPHBBIX
= YCTOWYHBOCTH - YCTOWYHBOCTH
ruoKocTh A ruOKoCTh A
a b c a b c
0,4 999 998 992 54 261 261 255
0,6 994 986 950 5,6 242 242 240
0,8 981 967 929 58 226 226 226
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
18 900 855 778 6,8 164
2,0 877 826 744 7,0 155
2,2 851 794 709 7,2 147
2,4 820 760 672 7,4 139
2,6 785 722 635 7,6 132
2,8 747 683 598 78 125
3,0 704 643 562 8,0 119
3,2 660 602 526 8,5 105
3,4 615 562 492 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
4,4 393 392 351 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

IMpumedanne — 3HaueHns kodpduirenta ¢ B Tabumne yseandeHs! B 1000 pas.




Tabnnna XK.2 — Ko dunmnent Bausaust GopMsl cedeHus 1

3HayeHHs N OpH

Tun A = —
COUCHILS Cxema cedeHUs! U DKCIIEHTPUCUTET E 0< 4 <5 A >5
01<m<5 5<m<20 01<m<5 | 5<m<20
1 — 1,0 1,0 1,0
2 t — 0,85 0,85 0,85
- =0,25
h
3 — 0,75+0,02 1 0,75+0,02 1 0,85
4 ¢ — (1,35-0,05m) - 0,01 (5-m) 4 11 11
—=0,25
5 . 0,25 (1,45 -0,05m) - 0,01 (5-m) A 1,2 1,2
:J 05 (1.75-0,1m) - 0,02 (5-m) £ 1,25 125
>1,0 (1,90 -0,1m) - 0,02 (6 - m) A 1,4-0,02 1 13
0,54,
6 a — a Ns Ns
2 <015 " {1_0,3(5_m)ﬂ
7 _
& <015 nl1-082 nl1-082 nl1-082
h h h
8 ] 0,25 (0,75 +0,05m) + 0,01(5 - m) A 1,0 1,0
o —
B 0,5 (0,5+0,1m) + 0,02 (5-m) A 1,0 1,0
>1 (0,25 +0,15m) + 0,03 (5-m) A 1,0 1,0
9 7 ° 9 — 0,5 (1,25 - 0,05m) - 0,01 (5-m) 1,0 1,0




>1 (1,5-0,1m) - 0,02 (5-m) & 1,0 1,0

10 0,5 14 14 14 14
1,0 1,6-0,01(5-m) A 16 1,35 + 0,05m 1,6
2,0 1,8-0,02(5-m) 1 1,8 1,3+0,1m 1,8

11 0,5 1,45 + 0,04m 1,65 1,45 + 0,04m 1,65
1,0 1,8 +0,12m 2,4 1,8 +0,12m 2,4
15 20+0,25m+0,1 4 — — —
2,0 3,0+0,.25m+0,1 4 —

IIpumeuanus

1 {nst THIIOB cedeHuit 5—7 npwu noacyere 3Ha4eHui A / Ay, TUIOIIA b BEPTHKAIBHBIX SJIEMEHTOB IOJIOK HE CICAYET YIUTHIBATH.
2 JIyisi THIIOB ceyeHHuit 6—7 3Ha4CHUs 15 IPUHUMAIOT PaBHBIMHU 3HAYCHHUSIM 1| JUIS TUIA 5 TIPH TeX ke 3HadeHusIX Ar/ A,




Tabmma K.3

Ko3dpdunment ycrodumBocTH @

npu BHEUHCHTPECHHOM

C/KAaTHUHU

CINIOIIHOCTEHYATHIX CTep:KHel B IJVIOCKOCTH /1eiiCTBMS MOMEHTA, COBNAJAIOLIEHl ¢ MJI0CKOCTHIO

CHMMETPHH
VYenoBuas 3HaueHHUE Qe IPH IPUBEICHHOM OTHOCHTEIEHOM KCLEHTPHCUTETE Mt
ru6KkocTh A 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
15 875 804 716 647 593 548 507 470 439
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
50 354 326 295 273 253 239 225 215 205
55 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093
10,0 100 097 093 091 090 085 081 080 079
11,0 083 079 077 076 075 073 071 069 068
12,0 069 067 064 063 062 060 059 059 058
13,0 062 061 054 053 052 051 051 050 049
14,0 052 049 049 048 048 047 047 046 045
Ipooonxcenue mabauysr K.3
YenosHas 3HaueHHE @, TP MPUBEICHHOM OTHOCHTEILHOM YKCIIEHTPHCUTETE Mt
rubkocts 4 | 25 3,0 3,5 4,0 4,5 5,0 55 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
55 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
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




Oxonuanue mabauywl JK.3

VYcnosHas 3Ha4YeHHE @, IPHU NPUBEACHHOM OTHOCHUTEIIFHOM DKCIIEHTPUCHUTETE Meg
ru6KkocTh A 7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
50 111 103 095 088 079 072 062 053
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
14,0 038 037 036 036 034 032 029 026
[Ipumeuanus

1 3nauenus korddunrenra ¢, B Tadbauie ysenuueHsl B 1000 pas.
2 3HaueHust KOG PUIHEHTA @, TPUHUMATH HE BBIIIE 3HAUCHUI (.

Tabmmna X.4 — KodpduuneHT ycTOHYNBOCTH @, MPH BHENEHTPEHHOM CKATHHM CKBO3HBIX
cTep kHel B IJIOCKOCTH AeiiCTBHS MOMEHTA, COBNA/IAIOLIEH ¢ MJIOCKOCTHI0 CHMMeETPUM

VYcnoBHas 3HayeHue (e IPU OTHOCUTECIIBHOM 3KCLUCHTPUCUTETE M
IIpUBEACHHAA
rukoers 4, | 01 | 025 | 05 [ 075 | 10 | 125 | 15 | L75 | 20
05 908 | 800 | 666 | 571 | 500 | 444 | 400 | 364 | 333
1,0 872 | 762 | 640 | 553 | 483 | 431 | 387 | 351 | 328
15 830 | 727 | 600 | 517 | 454 | 407 | 367 | 336 | 311
2,0 774 | 673 | 556 | 479 | 423 | 381 | 346 | 318 | 293
2,5 708 | 608 | 507 | 439 | 391 | 354 | 322 | 207 | 274
30 637 | 545 | 455 | 399 | 356 | 324 | 296 | 275 | 255
35 562 | 480 | 402 | 355 | 320 | 294 | 270 | 251 | 235
4,0 484 | 422 | 357 | 317 | 288 | 264 | 246 | 228 | 215
45 415 | 365 | 315 | 281 | 258 | 237 | 223 | 207 | 196
5,0 350 | 315 | 277 | 250 | 230 | 212 | 201 | 186 | 178
5,5 300 | 273 | 245 | 223 | 203 | 192 | 182 | 172 | 163
6,0 255 | 237 | 216 | 198 | 183 | 174 | 165 | 156 | 149
6,5 221 | 208 | 190 | 178 | 165 | 157 | 149 | 142 | 137
7,0 192 | 184 | 168 | 160 | 150 | 141 | 135 | 130 | 125
8,0 148 | 142 | 136 | 130 | 123 | 118 | 113 | 108 | 105
9,0 117 | 114 | 110 | 1207 | 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




Ipooonxcenue mabauyvr XK. 4

VYcnosnas 3HaYCHHE Qe IPH OTHOCHUTEIIFHOM IKCIIEHTPUCHUTETE M
MIPUBEICHHAS
HOKOCTE Zef 2,5 3,0 3,5 4,0 45 50 55 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
15 271 240 211 190 178 163 149 137 128
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
4,5 176 160 149 136 124 116 110 105 100
5,0 161 149 138 127 117 108 104 100 095
55 147 137 128 118 110 102 098 095 091
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
Oxonuarnue mabauywl XK.4
VYcnosHas 3HaueHHE Qp IPH OTHOCHUTEIIFHOM IKCIIEHTPUCHUTETE M
TIPUBEICHHAS
FH6KOCTD Zef 7,0 8,0 9,0 10 12 14 17 20
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
55 087 081 074 068 059 052 046 039
6,0 083 077 070 065 056 051 045 038
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
[Ipumeuanus

1 3nauenus ko dunrenra ¢, B Tadbmme ysenudeHs! B 1000 pas.
2 3naueHust KOYQPUIMEHTA (P, IPUHAMATH HE BBIIIE 3HAUCHUH .




Tabnumna XK.5 — IlpuBeneHHbIE OTHOCUTENbHBIE IKCIEHTPHCHTETHI Mer IJIsi BHEIIEHTPEHHO
CKATBIX CTEPsKHEl ¢ IAPHUPHO-ONEPTHIMH KOHIIAMH

OuepTaHue S0P 3HaueHHUE Me; IPU Mgt 1, PABHOM

MOMEHTOB 0110510 15|20 |30)40]50] 70 ]10,0( 20,0

6=-1,0

M, N
M,

0,10|0,30( 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
0,10(0,17{0,39 | 0,68 | 103|180|275]|3,72|5,65] 8,60 |18,50
0,10(0,10| 0,22 | 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 4,60 | 7,40 (17,20
0,10|0,20( 0,10 | 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 | 15,40
0,10(0,10( 0,10 | 0,20 0,15 0,23|0,48 0,95 | 2,18 | 4,40 [13,40
0,10(0,10( 0,10 | 0,20 | 0,10 |0,15|0,18 0,40 | 1,25 | 3,00 [ 11,40
0,10(0,10( 0,10 0,20 0,10)0,10{0,10| 0,10 | 0,50 | 1,70 | 9,50

0,0(031(068 (112|160 |262|355]|455]|6,50 9,40 |19,40
0,10(0,22|046 (0,73 |105|188(275]|372]5,65|8,60|18,50
0,0(0,17(0,38 058|080 |1,33(200]|277]|4,60|740]17,20
0,10(0,24(0,32 | 0,49 | 0,66 | 1,05 (1,52 | 2,22 | 3,50 | 5,90 | 15,40
0,10|0,10( 0,26 | 0,41 { 0,57 | 0,95|1,38|1,80 | 2,95 | 4,70 [ 13,40
0,100,126 0,28 | 0,40 | 0,52 | 0,95 1,25| 1,60 | 2,50 | 4,00 | 11,50
0,10]0,22(032]0,42 {055]0,95]1,101,35(2,20 | 3,50 [10,80

6=-05

M, h‘a M.

'S

0,10|0,32 (0,70 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 [ 19,40
0,100,28 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
0,10|0,27 (055|084 (115|1,75|2,43|3,17 [ 4,80 | 7,40 [17,20
0,10|0,26 | 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
0,10(025(052|0,78| 1,10 |155]2,10]|2,78 | 3,85|5,90 | 14,50
0,10(028|0,52|0,78 | 1,10 |1,55]2,00 2,70 | 3,80 | 5,60 | 13,80
0,10(032{0,52|0,78 ] 1,10)155[1,90] 2,60 |3,75]5,50 13,00

0,10(040(0,80| 123|168 |262|355]|4,55]|6,50]9,40 (19,40
0,10 (040 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
0,10|0,40( 0,77 | 1,17 [ 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00
0,10|0,40( 0,75 1,13 | 1,55|2,30|3,05|3,80 (5,30 (7,60 |17,50
0,10|0,40( 0,75 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
0,10|0,40( 0,75 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
0,10|0,40({0,75] 1,10 (1,40 ]2,30]3,00]3,80(5,30 (7,60 |16,00

~NOoO A WNRNOOPDWNR(NOUODR WNR|NOUOTD WN R N

Obo3nauenus, npunsmole 6 mabnuye K.5:
M, A M

My, =n—t—; d=—=%
N W, M,

I[MPUJIOXEHUE U
(pexoMeHyemoe)

KOD®®UIUEHT C .y JJISI PACYETA HA YCTOMYMBOCTH CKATBIX CTEPKHEM
TOHKOCTEHHOTI'O OTKPBITOT'O CEYEHHUSA

N.1 Ko>ppuimeHT Cma NMpU THIIAX CEUCHHH, NPHUBEACHHBIX B Tabmmie .1, BBUHCISIOT MO
¢hopmyne

G = 2 _ (m.1)
1458 +\/(1—6B)2 +16(a —eXJ
Y7 h
riae
o=4pl u;
B=1+2(8/ p)(e, / h); (11.2)

41 =8a+0,1561,47 / ( Ah?);

o = 8y / h — oTHOIIEHHE PACCTOSHUS 8x MEKIY IIEHTPOM TSKECTH U IIEHTPOM H3rHba CEUCHHs K
BBICOTE ceueHus h;
ey = My / N — OKCUEHTPHUCHUTET MPHIOKCHHUS CRUMAIOIICH CHIIBI OTHOCHUTEIBHO OCH X—X,




NPUHUMaEMBbIH CO CBOMM 3HaKOM (B Tabmuie 1.1 mokasaH co 3HAKOM «ILTIOCH).
B dopmynax (U.2) o603HaueHO:

p=(+1)/(4h%)+a%
B — xoadpduuenT, npuHrnMaemMslii o tabnuue U.1;
o =1,/ (I, h%) — 31ech |, — CeKTOPHANBHEIA MOMEHT HHEPIIHH CEUCHNUS;
I, = gsz — MOMEHT MHEPLUH CEUCHUs IPH CBOOOJHOM KpYUEHHUH (37eCh € — KO PHUIIUEHT,

npuHuMaeMbiii o tabmmie W.1; b u t; — mmpuHa W TONIMHA JIUCTOB, OOpa3yIOIIUX CEUYCHUE,
BKJIIOYAsl CTEHKY, COOTBETCTBEHHO).

DopMyIIBl UIs ONpesieNieHus ®, €, oL ¥ [} ¥ X 3Ha4YeHUs MpuBeieHb! B Tabmuie 1. 1.

IMpu pacuere crepxHsi Il-o0pazHoro cedeHwss Ha UeHTpanbHoe cxatue B ¢opmyne (M.1)
npuauMaroT B=1wue, = 0.

N.2 Ko3pduumeHT Cpax IpU pacdeTe Ha YCTOHYMBOCTH CTEPXKHS IIBEIUIEPHOTO CEUCHHS

BeYHCIAOT 110 (opmyne (B.1) mpu 3nauennsix € = 0,37 u B = 0; npu stom npurumator (I > |,
pucyHok U.1):

S=4(p-2va)l u;
|, =th® [0,167(77—37)7721//— Ixy/(ths)]; (1.3)
a=a,lh=4y(1+3ny)/ (1+6ny),

0,5th’

e V= [0,6671//(7714—;(4)+0,25y/(7712—;(2)—;((0,125—;(2)+a}
n=b/hy =t/ t =0’y /(L+2ny);
Y=3n°y/(L+6ny);m=n-o.

Benmuunsr p, p, o, l; onpenensior mo ¢opmymam (M.1), (1.2), npuanmas |, u o cormacHo
dhopmynam (11.3).

Pucynok HU.1 — CxeMa MIBEIJICPHOTO CEUCHUS

.3 Pacuer Ha yCTOHYMBOCTD BHELICHTPEHHO CXKATBIX AJIEMEHTOB JIBYTaBPOBOT'O CEYCHUS C JBYMs
0CSIMH CHMMETpPHUH, HEIPEPBIBHO MOKPEIUICHHBIX B/IOJIb OJHOW M3 MOJIOK (PUCYHOK 1.2), BBIMOIHSIOT
1o popmynam (6) 1 (7), B KOTOPBIX KOIPPUITHEHT Crax OTIPEIEIISIIOT IO popMyIIe

1+, /1, +al9,87

Ena “1eaf(i+i2) 0 ve,/h]

n.4)

¥

Pucynox H.2 — Cxema cedeHus 3JeMEHTa, OJKPETJICHHOTO BJOb MTOJIKU



Koadpunumenr o onpenensiror no gpopmysie (M.4) npuiioxxenus: M.

ITpu omnpeneneHny o 3HaUYCHHUE lor IPUHUMAIOT PAaBHBIM PACCTOSHHIO MEXKIY CEUCHHSMHU DJIEMEHTa,
3aKpeIICHHBIMH OT TIOBOPOTA OTHOCHTENLHO MPOJIOJILHON OCH (PacCcTOsSHIE MEXKAY Y31aMH KpEIIeHUs
CBSI3€H, paCOpOK U T.II.).

Okcuenrpucuter €, = My / N B ¢dopmyne (M.4) cuuraercs MNONOKUTEIBHBIM, €CIH TOYKA
MIPWJIOKEHHUS] CHIIBI CMEIlleHa B CTOPOHY CBOOOJHOMW ITOJIKHM; JUISl IEHTPAJIbHO-CXKATHIX 3JIEMEHTOB €4 =
0.

[Ipu ompenencHUM €, 3a pacyeTHBId MOMEHT My MPUHUMAIOT HauOOJBIIMI MOMEHT B Ipenesax
pacueTHOM MUTHHBI o DIeMeHTa.

Tabmuna U.1 — Koadduumentsl o, €, o, B

Tumn ceyeHus ® € a B
0,25 0,43 0 0
ﬁ 0,42 I,h —1,h, o popmymne (M.12)
|2 I h npuioxenuss M
y y
0 0,40 h, To xe
h
3+2n 0,37 4(3+77) 0
| (6+7)° (2+n)(6+7)
A | R
I I
4]
J C—

Obo3nauenus, npunsmole 6 mabnuye 1. 1:
l; u |, — MOMEHTBHI MHEPIIUU COOTBETCTBEHHO OOJBIIETO W MCHBIIETO MOSICOB OTHOCUTEIBHO OCH
cuMMeTprH ceueHust y—Y; n=h/h.




ITPUJIOXKXEHUE K
(pexoMeHIyemMoe)

KO3®PUINHUEHTHI 1JIS1 PACHETA HA ITPOYHOCTD 3JIEMEHTOB CTAJIBHBIX

KOHCTPYKIIUAM
Ta6muna K.1 — Ko3dpuuuenTsl 1151 pacuera 31eMEHTOB ¢ y4eTOM PAa3BUTHS IJIACTHYECKHX
nedopmanuii
Tun A, HaubonpIye 3HaueHUs
ceueHUs Cxema cedeHHi — k03 durreHToB
A Cx cy n mpu My = 0V
1 & | y 025 | 1,19
- 05 | 112
| 1,0 1,07 | 1,47 15
R o e Y W e —x 2,0 1,04
1 |
Aw —'—\
I}' A[ | y
2 ly A 05 | 1,40
— 10 | 1,28 | 147 2.0
cma T 20 | 118
/
A, 7 e
ly 0,54,
3 |" 1 025 | 1,19 | 1,07
=7 05 | 112 | 1,12
| 1,0 | 1,07 | 119 15
Koo o e X 2,0 1,04 1,26
w1
O,SA' l \
y %
4 ¥ 4 05 | 1,40 | 1,12
= 10 | 1,28 | 120 2,0
x x 20 | 118 | 1,31
| SA,
0,254, )
5 a 6 — [ 147 | 147 2) 2,0
4 " 6) 3,0
X — —_—X X o= —aY
%
I) y
6 4 | 0,25 1,04
0,5 1,07
X 10 147 | 112 3,0
B ~ T 2,0 1,19
L D
0,54,
0,54,
|y
! ks — [ 126 | 126 L5
X "‘@— X
y
8 g | A O — | 160 | 147 2) 3,0




6) 1,0
9 a v A By 05 1,07
12 10 | 1,60 | 1,12 2) 3,0
XFF—‘}’ A O 6)1.0
2,0 1,19
ly 0,54, |y

D IMpu M, # 0 npuHAUMatoT N = 1,5, 32 HCKITIOYEHNEM CEUEHH THIIA 5, a, AT KOTOporo N = 2, u tuma 5, 6, 1t
KoToporo N = 3.

[Ipumeuanus

1 Tlpu ompeneneHnr KO3 UIHECHTOB I MPOMEKYTOUHBIX 3HaueHWit A; / A, JOMycKaeTcsl THHEHHas
HUHTEPIOJIALHNS.

2 3nHaueHne Kod(h(GHUIUEHTOB Cy, C, MpUHHUMAIOT He Ooiee 1,15v;, rae yf —Kod)(UIUESHT HANEKHOCTH IO
Harpyske, oIpejeNsieMblii Kak OTHOIIEHHWE PAacUeTHOTO 3HA4YEHMs SKBUBAJICHTHOH (110 3HAYEHHIO M3THOAIOIIETO
MOMEHTA) Harpy3Ky K HOPMaTUBHOMY.

MMPUJIOXKEHMUE JI
(pexomeHIYEMOE)

METO/IUKA IOJIGOPA MUHUMAJIbHBIX CEYUEHU U3Tr UBAEMbIX
9JIEMEHTOB

JI.1 OB E MOJIOXKEHUA

JI.1.1 Metoyka Mo3BoJIsIeT YCTAHOBUTD pa3Mepbl MUHUMAJIBHBIX 110 TUIOMIAAN CEUSHUI MapHUPHO
OTIepTHIX OaloK, Harpy>KeHHBIX B IIOCKOCTH CTEHKH M MMEIOIINX CBApHOE JBYTAaBPOBOE CEUCHHE C
JIBYMSI OCSIMH CHMMETPUHM C YCTOMYMBOH, TMOKOH wim mnepdopHpOBaHHOW CTEHKOW, a TakKKe
ornpenenuTs Hanbosee 3G heKTHBHOE CONPOTHBIICHNE CTAIIH.

JI.1.2 YcroitunBocTh 0anok 00ecneynBaioT BEITOTHEHHEM TpeboBanui 9.4.4—9.4.6.

JI.1.3 [dna mombopa MUHMMAIBHOTO CEUYEHHsS OalKM pacdeTHBIMH pa3MepaMH W I1apaMeTpaMu
SBIISTFOTCSL:

| — niposter Gankwu;

M — pacueTHbIif M3rHOarOIIIIi MOMEHT B Oalke;

N — mapameTp, onpeaenstonmii npeaenbHbit nporud (f, = 1/ n) u npunumaemsrit cormacio CHull
2.01.07 (pazgen 10);

p — mapameTp, paBHBIA 9,6 — TpH paBHOMEPHO pacmpeleNeHHON Harpyske, 12 — mpu
COCPEZIOTOUCHHOM Harpy3Ke B cepeinHe mposera, 10 — B ocTalIbHBIX CIydasx;
Y+ — KO03(hGHUIMEHT HAIEKHOCTH II0 HArpy3ke, ONpelelsieMbli KaKk OTHOLIEHHE pPacdeTHOTO

3HAYCHMS IKBUBAICHTHOMH (10 3HAYEHHUIO M3TUOAOIETO MOMEHTA) HAarpy3Ku K HOPMAaTHBHOMY;
B= ﬁM / (E;/c) ;w=1/B; 0 =n/(py) — BeNUYUHBI, UCTIOTB3YEMBbIC B PACYCTHBIX (hOPMyJIax.

JI.1.4 JIist IpUHATOTO C YYETOM NEHCTBYIOIINX COPTAMEHTOB MUHHMAJIBHOTO CEUCHHUS Oajku, a
TaKKe C Y4eTOM TpPeOOBaHMH M OTpPaHUUCHUH, MPEABABIAEMBIX K MPOEKTY B Ka)XJIOM KOHKPETHOM
cilydae, BBIMOJHSAIOT MPOBEPKY OAJKH COMIacHO TpeOoBaHMAM pasaena 9 (mas Oaliok ¢ yCTOWYMBOI
CTEHKOI) MJIM HACTOSIEr0 NPUIIOKEHUs (17151 00K ¢ THOKOM CTEHKOIA).

JI.2 BAJIKHA U3 OJTHOPOJHOT' O MATEPHAJIA C YCTOMYUBOM CTEHKOM

JI.2.1 Pa3mepsl cedeHuii 1ByTaBpOBBIX OAJIOK 1-TO Kilacca OmnpeseNnsioT no popMyiam:

tw=0,367 B; h, =5,5t,v/\[7, ;
t = 1,66 t,; by = 0,302 h,, (1.1)

rue V:,fE/Ry.

D¢ dexTrBHOE 3HAYECHUE PACUETHOTO CONPOTUBIICHUS CTAIHN Ry ¢t OTIPENENSIOT 1O (hopMyIIe

:E# (J1.2)

R .
y ef }/c 3¢(l/l9)2

JI.2.2 Pa3mepsl cedeHWi NBYTaBPOBBIX OalloK 2-TO Kiacca MPH OTPAHWYCHHBIX IUIACTHYECKHIX
nedopmanusix £ (1< £ < 35)onpenensioT mo hopMmyiam:




t, =126B/ w22 s h, = AtV /7

_ _ _ _ (J1.3)
t; =O’7ltw«Muwa1//1m ; by =li42hwxMuf oyl Ay,
rte @ =1+1/382+08(z/R,)" (1-1/ %) ;
o, =0,25(3m, - 2).
[Tapametp & ompeznemnsror no Gopmymnam:
JUTsl OAJIOK U3 OJIHOPOJIHOM CTaNn
5:0,29/\/0,0833—(% ~1)(e; +0,167) , (J1.4)
rae Cix — ko3 duituent, onpenenseMsii mo Gpopmysam (70) 1 U3MEHSIOMIHNCS B peaenax 1 < Ciy
S CX1
IUTST OUCTAJIBHBIX OaJIoK
£ =1+(13-0,2 )(c, -1), (J1.5)
rae Cy, — KO3 PUIHUEHT, ONpeae/IAeMbIi IO GopMyJIam:
C1r = My / (Wi Ryw Ye) mmm €y = By Cr (J1.6)

1 U3MEHAIUICS B npenenax 1 <y < Cy

31ech [ U Cyy — KO PUIIUEHTHI, ONpeesieMble corIacHo 9.2.8.

Jns OGamok kopoO4yatoro ceueHus Kod(pdumueHTsl C;x ¥ C;, B dopmymax (J1.4) u (JL5)
COOTBETCTBEHHO yMHOXatoT Ha 0,5.

B ¢opmynax (JI.3) 3HaueHue A, OmpenensdroT B 3aBUCUMOCTU OT & 1o Tabmuue JI.1, a 3HaueHue
)_Lu, — mo ¢opmyre (80). B tabmune JI.1 u dhopmynax (JI.3) cpemanee kacareiabHOE HANPSIKCHUE T

NPUHUMAIOT paBHBEIM T = Q / A, a mapameTp £ — mo dopmyiaam (J1.4) — (J1.6).

Tab6muua JI.1
/R Hpez[em,HHe 3HAYCHUA /T'uw HpI/I 5 N paBHOM
T

° 1,0 1,5 2,0 2,5 3,0 35 4,0 45 >50
0 550 | 4,00 3,42 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 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 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

3naveHus M u Q onpeensioT B 0THOM CEYEHHH OaNKH.
D¢ dexTrBHOE 3HAYECHUE PACUETHOTO CONPOTUBIICHNS CTAIHN Ry of OTIPENENSIOT 1O (hOpMyIIe

(L7)

rae 7= (1,8(01 —0,8)/ (a)lﬁ/a) .

JI.2.3 Ilpu Hanu4uu 30HBI YUCTOTO M3ruda pasMepsl ceueHui Oanok 2-ro Kiacca U d3GPEeKTHBHOE
3HAYCHHE PACYCTHOTO COMPOTHBICHUS cTanmyd ompenenssor mo  dopmymam  (JI.3) u  (JL7)
COOTBETCTBCHHO MPH MMOJCTAHOBKE B HUX 3Ha4YeHUs & = 1,42.

JI.2.4 Pazmeps! cedeHnii ABYTaBpPOBBIX Oayiok 3-ro Kiacca (Ipu /TUW =22, Zuf = 0,3) onpenenstor
o hopmyam:

t,=0,745B/ 3w, ; h, =22t v/ [7 ; 1)
t, =1,92t,\fa, ;b, =0,525h, /e, . '
rae 0, =1+ 0,8 (t/Ry)%
oy = 0,25 (30)2 - 2)
OddexTHBHOE 3HAUECHNE PACUETHOTO CONPOTUBICHHUS CTAIH Ry ¢ OnpenensroT mo Gopmye




2
R, = 0,775E J[ﬂ] | 19)
Ve wo
rae 17, =(1,8w,-0,8)/ (a)ZQ/cTZ) :

JI.2.5 Ilpm BoIOOpe CTamM pacdyeTHOE COMPOTHBICHHE R, NPHHUMAIOT OMU3KAM K Rygf,
BeIyKciIeHHOMY 110 hopmyiniam (J1.2), (J1.7) u (JI.9); npu 3TOM BEITONHAIOT ycnoBue Ry < Ry er.

JI.2.6 [Inst Gamok 2-ro M 3-TO KJIacCOB INPH OXHOBPEMEHHOM JeicTBUHM B ceueHnn M um Q B
dopmynax (JI1.3), (J1.7) — (JI.9) B mepBOoM mpuONMKCHUN TpUHUMAIOT T = 0, B MOCIEIYIOLINX
npubmmkenusix T = Q / (ty, hy).

JI.3 BUCTAJIBHBIE BAJIKU C YCTOMYUBOMN CTEHKOM

JI.3.1 Pa3mepsl ceueHuit OHCTANBHBIX ABYTABPOBBIX 0AJIOK 2-TO Kilacca ¢ yCTOWYHUBOW CTEHKOW TPH
Ryt / Ry = I onipenensitoT mo popmyam:

tW:1’268/B\fa)3ﬂ_14w;|ﬂlw:ﬂ_“uwtwvw/ 7/0'
tf =tw V%Wa3ﬁ;bf = hwﬂ¢a3 / (A_UW\/F>’
rae @, =2r-1+1/(3r*)+0.8(z/ R, ) (1-1/1%);
a3 =0,25 (3(1)3 /r- 2),

VW:,/E/RYW.

B dopmynax (JI.10) 3Hauenne ZUW omnpezerstoT o tabmuie JI.1 B 3aBucuMocTH OT mapamerpa & ,

(J1.10)

ompenensemoro o ¢popmyne (J1.5).
D dexTrBHOE 3HAYCHUE PACUETHOTO CONPOTUBIICHHS CTAIN CTEHKU Ry of OIIPENENSIOT IO hopMyIie

(L11)

rae 17, =(1,8a, / r—0,8)/(a)33 @, )

ITpu BEIOOpE CTaNN BHIIOJHSIOT ycloBUe Ry < Rywer.
[Tpu opHOBpeMeHHOM AeiicTBUM B cedeHur M u Q yuurthiBatoT nonoxenus J1.2.6.

JI.4 BAJIKA C TUBKOUN CTEHKOM

JI.4.1 Paspesnple 6anku ¢ TMOKOH CTEHKOW CHMMETPHUYHOTO JBYTaBPOBOTO CEUEHHS, HECYIINe
CTaTHUUYECKYIO HAarpy3Ky M M3rubaemble B IUIOCKOCTH CTEHKH, KaK IPaBHJIO, IPHUMEHSIOT IIPH Harpyske,
SKBHBAJICHTHOW PaBHOMEPHO pacmperneneHHoil mo 50 kH/M, M mpoeKkTHpYIOT U3 CTaIH ¢ TpeAesioM
TeKydecTH A0 345 H/mm.

JI.4.2 YcTOWYMBOCTh OallOK ¢ THOKOW CTEHKOH 00ECIeurBaiOT JIMOO BBHIIOJHEHHEM TpeOOBaHUI
5.18, a, nubo 3aKperyieHHeM C)KaToro TMosca, MPU KOTOPOM YCIIOBHAash THOKOCTh mosica

Ay = (Ief /b, ) fRy / E ne npesbimaer 0,21 (rae by — mupuna cxaroro mnosca).

JI.4.3 OrHOIIECHHWE MHPUHBI CBeca C)XXATOTO TOsca K €ro TOJNIIWHE NPWHUMAIT HE Ooee
0,38,/E/R, .

JL.4.4 OrtHomenue mioniajell ceuenuii mosica u creHku o = A¢ / (th) He MOMKHO MpeBbIIATH
MpeeNBbHBIX 3HAYCHUH Oy, ONPEACTAEMBIX IO (hOpMyIIe
10°
a,, :f(l,34—412Ry /E). (1.12)
JI.4.5 VYdacTOK CTEHKHM OalKd HaJ OMOPOH YKPEIUISIOT JIBYCTOPOHHUM OIIOPHBIM peOpom
JKECTKOCTH U PACCUUTHIBAIOT €TO COTNIACHO TpeboBarmsaM 9.5.13.

Ha paccrosiHun He MeHee WIMpUHBI pebpa u He Oosee 1,3t,fE/ R, or onoproro pebpa

YCTaHABJIMBAIOT JOMOJHUTEIBHOE JIByCTOPOHHEE PeOpo )KECTKOCTH pa3mMepoM coryacHo J1.4.9.

J1.4.6 MecTHOE HaNpsDKEHHE Gjoc B CTEHKE OalkH, onpenensemoe 1o ¢popmyie (37), T0IDKHO OBITH
He 6onee 0,75R, mpu sToM 3HaueHue l¢r BErUHCISIOT 10 hopmyite (39).

J1.4.7 Tlpu onpenenernu mporuba 06agok MOMEHT WHEPIUH TOMEPEYHOTO CeUeHHs OpyTTO Oaimku



YMCHBIIAIOT YMHOKEHHEM Ha KOd(D(QUIIUCHT o :1,2—0,033/7\” Ut 0ajok ¢ peOpaMu B MPOJIETE U Ha

ko3 dunuenr « =1,2 —0,0332_W —h/1 — nns Ganok 6e3 pebdep B mpoieTe.

JI.4.8 IIpoyHOCTH pa3pe3HBIX OaJlOK CHMMETPHYHOTO JBYTaBPOBOTO CEYCHHS, HECYIINX
CTaTHUYECKYIO Harpy3Ky, HM3ru0aeMblXx B IUIOCKOCTH CTEHKH, YKPEIUIGHHOH TOJBKO MOMepeuHbIMU

pebpamu xkectkoct (pucyHok JI.1), ¢ ycnoBHoM rubkoctbio crenku 6 < A, < 13 nposepsior 1o
¢hopmyne
(M/M)*+(Q/Qy)* <1, (J1.13)
rae M u Q — 3HaueHHs] MOMEHTA U TIOTIepeYHOI CHITBI B pacCMaTpUBaeMOM CEUSHUH Oalky;
M, — npenensHOe 3HaU€HHE MOMEHTA, BBIYMCIIsIEMOe TI0 popMyIie

M, =R,y th*[ A/ (th)+(0,85/ Z,)(1-1/ ,) ]; (J1.14)
Qu — mpenenbpHOE 3HAYCHUE TTOIICPEUHON CHIIBI, BEIYHCIsIEMOE 10 (hopMyJie
Q, =Ruith| 7, /R +3,3Bu(l-7, I R)/ (L+47)]. (JL15)

B dbopmynax (JI.14) u (JI.15) obo3HaueHO:

t ¥ h — TommuMHA U BEICOTA CTEHKH COOTBETCTBEHHO;

A — IIoIIaab CEYEHHs Mosica OaIKu;

Ter, L — KPHTHYECKOE HAIpPsDKEHHE U OTHOIICHHE Pa3MEpOB OTCEKOB CTEHKH COOTBETCTBEHHO,
ompenesieMble coriacHo 9.5.3;

B — KO3 punHeHT, BEIYUCIIAEMBIH 110 PopMyIie

B=0,1+30>0,15. (J1.16)
3nech o = 8 Wi, (W2 + a?) / (th? @%) < 0,1;
Whin — MHHHUMAaJIBHBIH MOMEHT COIIPOTHUBJICHUS TaBPOBOI'O CEUYCHMS, COCTOSIICTO M3 CXKATOI'o

mosica OaJIKM M TMPHUMBIKAIOIIET0 K HEMY ydYacTKa CTEHKH BBICOTOU 0,5'[,}E/ R, (oTHOCHTENBHO

COOCTBEHHOW OCH TaBpa, MapajlIeIbHON TOACY Oallkh);
a — mar pedep KEeCTKOCTH.

Pucynox JI.1 — Cxema Gayiku ¢ THOKOH CTEHKOM

J1.4.9 TTonepeunsle pedpa KECTKOCTH, CEYeHHE KOTOPBIX IPUHUMAIOT He MEHee yKa3aHHbIX B J1.4.8,
paccUnTHIBAIOT HAa YCTOMYMBOCTB KaK CTEpP)KHH, CokaTble cuitoit N, onpenensemoii mo ¢popmyie

N =33Ry thBu(l-z, I R)/ (1+ ), (J1.17)

e Bce 0003HauCHHsI MPUHUMAROT 1o J1.4.8.

3nauenne N TPUHUMAIOT pPaBHBIM HE MEHEE 3HAUYCHHUS COCPEIOTOYCHHOW HArpys3Ku,
PACIONOKEHHON Hall peOpOM.

PacueTHyt0 JIHHY CTEPXKHS MPUHUMAIOT paBHoii | = h (1 — B), Ho He menee 0,7h.

CHUMMETpUYHOE IBYCTOPOHHEE PeOPO PACCUMTHIBAIOT HA IEHTPATBHOE CXKATHE, OJJHOCTOPOHHEE —
Ha BHCLEHTPEHHOE CXKaTHE C HKCIECHTPUCHUTETOM, PABHBIM DPACCTOSHHIO OT OCH CTEHKH 10 IEHTpa
TSDKECTH PACYCTHOTO CEUCHHUS CTEPIKHS.

B pacueTHOe cevyeHHe CTep)KHS BKIIIOYAKOT CEYCHHE pedpa KECTKOCTH M MOJOCHl CTCHKH IIHPHHOM

0,65,/E/R, ¢ kaxoii cTOpoHbI pebpa.

JI.4.10 Pa3mepsl ceueHHi IBYTaBPOBBIX OAallOK ¢ THOKOI CTEHKOW ¢ pedpamu, yIOBICTBOPSIOIINE
ycnosuro (J1.14), onpenerstot mo GpopMyiam:



t,=(0.19+29R /E)B; h, =t A/ y,;

— — ) (JI.18)
b, =0,76h,/ *Vw ) b =tW~MN,
e 4, =12,9—2060R, / E .
D dexTrBHOE 3HAYCHUE PACUETHOTO CONPOTUBIICHHS CTAIU Ry of OIIpeNenstoT o Gpopmyie
R =1,06E 1 (J1.19)

y ef }/c Sy(l/je)z .

C ueneto yaosneTBopenus ycinous (JI.15) mpu HEOOXOIUMOCTH YBEITHUHUBAIOT KOJIMYECTBO pedep
JKECTKOCTH WJIU TOJIIMHY CTEHKH B OTCEKax OaJIKH, PACIOJIOKEHHBIX Y OIOP.

[Tpu BEIOOpE cTaM BHITONHSIOT ycioBue Ry < Ry .

JI.4.11 B 6ankax no JI.4.1 ¢ yCIIoBHO# THOKOCTBIO CTEHKH 7 < /TW < 10 npu gecTBUM paBHOMEPHO

pacrpeeseHHOW Harpy3KH WM IPU YHCIIE COCPEAOTOYCHHBIX ONMHAKOBBIX HATPY30K B MpOJieTe 5 H
Ooree, pacIoONOKEHHBIX Ha PABHBIX PACCTOSHUAX IPYT OT APYra U OT OIOP, IOIMYCKASTCS HE YKPEIUIATD
CTEHKYy B IpoJieTe MONepeYHbIMH pedpamu 1o pucyHKy JI.1, mpu 3TOM Harpy3ka JOOJDKHa OBITh
NPHI0KEHAa CHMMETPUYHO OTHOCHTEIBHO IIOCKOCTH CTEHKH.

[IpouHOCTB TaKMX OaJIOK MPOBEPSIOT IO PopMyIIe

JA 14, 1
M <R y,th {W+Z[1—Zﬂ5, (J1.20)

rae O — KOd(QQUIMEHT, YIYNTHIBAIOMININ BIUSHUE MONEPEYHON CHIIBI HAa HECYIIYI0 CIIOCOOHOCTD
OaJKK U ompenesnsieMblil 1o Gopmyiie
8d=1-56Ach/(Ay]).
IMpu stom npurmrmarot t = (2 - 3) t, 1 0,025 < Ash / (A, 1) £0,04.
J1.4.12 BBICOTY CTEHKHU ABYTaBPOBBIX 0aJIOK MUHMMAJILHOTO CEYEHUs C THOKOW CTeHKOi Oe3 pedep

OHpeﬂeHHIOT nu3 yCJ'IOBI/ISI
2 3P
1+0,98h'w—{%[lﬂn -0, J121)

rmen =0,72—h,/1+0,131/h,,.
D¢ dexTHBHOE 3HAYCHUE PACUETHOTO CONPOTUBIICHHS CTAN Ry of OTIPENENSIOT 10 (hopMyIIe

4712
Ol )

Jlist 6aToK MHHUMATBHOTO CEYEHUS M3 CTAIN C APYTHM PacdeTHBIM compoTuBieHneM Ry, (Ry < Ry )
BBICOTY CTEHKH OaJIKil ONPECIISIOT U3 YCIOBUS

{ﬂf +o,198(&]2 -(4'5“} ~0. (71.23)
l | w7

Pa3meps! 1BYTaBpOBBIX 0aJIOK MHHUMAJIBHOTO CEYEHUs ¢ THOKOW CTEHKOH Oe3 pebep onpenemnsor

1o popMyiam:
t, =0.h, [y, /v;t, =3,631, [, ;
b, =0,276h,./a; ,

(J1.24)

rae o = 0,025 1/ h,,.
JL.5 BAJIKHA C TEP®OPUPOBAHHOM CTEHKOM

JI.5.1 Banku ¢ neppoprupoBaHHON CTEHKOW MPOEKTUPYIOT U3 MPOKATHBIX ABYTABPOBBIX 0AJIOK, Kak
MPaBHIIO, U3 CTANIU C MIPEJEIOM TeKyuecTH a0 440 H/mm?

CBapHbl€ COETUHEHNSI CTEHOK BBIIOIHSIOT CTHIKOBBIM ILIBOM C TIOJHBIM IIPOBApPOM.

JI.5.2 Pacuer Ha MPOYHOCTH 0AJIOK, M3THOAEMBIX B INIOCKOCTH CTCHKH (pucyHok J1.2),

BBINOJIHAIOT 110 (hopMyIIam:

M, Qa
W, 4w,

<R (J1.25)

,max



M Qa
Wx § 4W1,min y7/c ( )
25 <Ry, (127)

tah,

rae M — m3rubarommii MOMEHT B CEUEHUH OaJIKH;

Q — mormepeyHas cuila B CEUSHUH OalIKy;

Qs — 10 %e, Ha paccTosiHu (¢ + S - 0,5a) ot onops! (pucyHok J1.2);

Wy — MOMEHT CONPOTHUBIICHHS CEYECHHsI OAJIKH C OTBEPCTHEM OTHOCHUTEIILHO OCH X—X;

W1 max, W1 min — HanOOJIBIINIA M HAUMEHBITHH MOMEHTHI COIIPOTHUBIICHHS TABPOBOTO CEUEHHUS;

g=d/h.

JI.5.3 Pacuer Ha yCTOMYMBOCTH OajlOK BBINONHSIOT COINIacHO TpeOoBaHusiM 9.4.1; mpu >TOM
TEOMETPUYECKUE XapaKTEPUCTUKHU BBIYUCIIAIOT AJISl CEUYEHHS C OTBEPCTHEM.

YcToiunBoCTh 0aJIOK CUNTAIOT 00ECTIEYeHHOM, ec BRIOIHAIOTCS TpeboBanus 9.4.4 u 9.4.5.

JI.5.4 B omnopHbIX ceueHHsX CTeHKYy Oanok mpu he / t > 40 ykpemssiror peOpaMu RKEeCTKOCTH U
paccUnTHIBAIOT COTIacHO TpeboBaHMAM 9.5.13; pu 5TOM y ONOPHOTO CEYEHUs! MPUHUMAIOT ¢ > 250 MM
(pucynoxk J1.2).

JI.5.5 B ceuenussx Oanku mpu otHomenuum heg / | > 25 JE/ R, wm npu HEBBINOIHEHHN

TpeboBaHuit 9.2.2 ycTaHaBIUBAIOT pedpa IKECTKOCTHA B COOTBETCTBHH C TpeOoBaHUAME 9.5.9.
CocpenoTodeHHbIE TPY3bl PACIIOIATAIOT TOJIBKO B CEUCHHAX OAIKH, HE OCIAa0IEHHBIX OTBEPCTHSIMH.
BbIcoTa CTEHKH CKAaTOro TaBPOBOTO CEUEHMs JOJDKHA yJIOBIETBOPSITH TPeOOBAaHMAM TaONHIB! 8, B

dopmye (6) koTopoii mpuruMaror A = 1,4,

JI.5.6 TIpu ompenenenun mporuda Ganok ¢ otHomenueM | / hg > 12 (tme | — mponer Gankn)

MOMEHT MHEPIHH CEYCHUs OaJIK! ¢ OTBEPCTHEM YMHOXKAIOT Ha ko3 durment 0,95.
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Pucynok JI.2 — Cxema y4yactka 6anku ¢ nephopupoBaHHON CTEHKON
IMPUJIOXEHUWE M
(pexoMeHyemoe)

KOY®OUIAEHT YCTOMUYNBOCTH ITPU U3T'HUBE ¢,

M.1 KosdpduuueHt @, Ans pacuyera Ha YCTOHYMBOCTh M3TMOAEMBIX 3JIEMEHTOB JBYTaBPOBOTO,
TaBPOBOTO M WIBEJUIEPHOTO CEYEHHH ONpENesioT B 3aBUCHMOCTH OT PacCTaHOBKH CBs3EH,
PacKpeIUIIONINX CKaThIi 1MosiC, BUAa Harpy3KU M MecTa ee npuiioxkeHus. [Ipu aToMm mpezmnonaraercs,
YTO Harpy3ka ACWCTBYeT B IUIOCKOCTH HamOombmeid >xectkoctu (ly > 1)), a omopHble ceucHHA
3aKpeTuIeHb! OT OOKOBBIX CMEICHHUI 1 TOBOPOTA.

M.2 Jlnst Ganky ¥ KOHCOJIM JIByTaBPOBOTO CEUEHHS C JIBYMSI OCSIMH CHMMETPHU KOX(PQHUIIEHT Py
NPUHUMAIOT PaBHBIM:

pu ¢, < 0,85

@b = Q1; (M.1)

npu @; > 0,85

¢, =0,68 +0,21p, <1, M.2)



r1e 3Ha4eHHe (1 BBIYUCIAIOT [0 popmyiie

B dopmyine (M.3) o6o3HaueHO:

I,( h
(01=l//|— I_

X ef

2
E

R

y

Wy — k03 pUIHMEHT, BHIYUCIISIEMBbIi COriacHO TpeboBaHusIM M.3;

h — monnas BbICOTa CEYCHHs MPOKATHOTO JABYTaBpA WM PACCTOSHHE MEKAY OCSIMH IIOSCOB
(TaxeToB MOSICHBIX JIMUCTOB) COCTABHOTO JBYTaBPa;

les — pacuerHast JyrHA GAKK MJIM KOHCOJIH, OTIpeaesisieMasi COrJIacHO TpeboBanusaM 9.4.2.

M.3 3nauenue ko3ddummenta y B dopmyne (M.3) Beramemsror mo Gopmynam tadbmwm (M.1) u
(M.2) B 3aBHCHMOCTH OT KOJHMYECTBa 3aKpEIUICHHH CXAToro Iosica, BUIa Harpy3kKd U MecTa ee
MPUIOKEHHUS, a TAaKXKe 0T K03 duitnenra o, paBHOTO:

a) JUI IPOKaTHBIX ABYTaBPOB

(M.3)

2
a =1,54'—‘(Ie—f] , M.4)
I,Lh
riae li— MOMeHT uHepIH Ipy CBOOOTHOM KPYYEHHUH, OTIPEISIIIEMBIN COTJIACHO MPHIIOKEHHIO U
h — monHas BeICOTA CeucHMS;
Tabmma M.l — Kodddunuent Yy a1 0ajJ0oK ABYTABPOBOIO Ce4YeHHsI € IBYMSI OCAMH
CHMMeTPHH
KonunuectBo Mosc, x KoadpdummenT v mpu
3akperureHnit | Bupg mHarpysku B | Omropa My Ha ygactke | KoTopomy 3HAYCHUSX O
CXKaToro Tmosica mpoJere les TIPIJIOKEHA
B IpOTIeTe Harpy3Ka 0,1<a<40| 40<a <400
bes CocpenoroueHHas : "'lll“t"“l”" CxaTeIi 1,75 + 0,09¢/| 3,3 + 0,053 -
3aKperieHu i \ 4,5~1O'5 o?
| Ic/ = , |PacTanyTslii |5,05 + 0,09¢| 6,6 + 0,053c. -
4,5-10° o
PaBHOMepHO I} 11 CoxaTeIid 1,60 + 0,08a| 3,15 + 0,040, -
pacupeneneHHas 2,7-10° o?
| lg=1 || [Pactamyreit [3,80 + 0,080 5,35 + 0,040 -
2,7-10° o
JBa u Oomee,|JIro0as HITT JTroboit 2,25+ 0,07a 3,6 + 0,040 -
neTIsIme 1 IR 3,5-10° o
npoier | Ha . _LJ ‘
paBHBIE YaCTH | L= ;
OnHo B|CocpenoroueHHas T JTro6oit 1,75y,
cepeInHe B Cepe/IMHE l I,!,
| RN e—
CocpenoroueHHas [ || i / Coxarslit 1,14y,
B YETBEPTU /‘ PactanyTsiit 1,60y,
—L— |
Pasnomepno T CoxaTblii 1,14y,
pacrnpeneneHHas le] PactsnyThiii 1,30y,
I

IMpnmedanne — 3HadeHue \Yq NMPUHUMAIOT PABHBIM Y IIPU JBYX M OOJiee 3aKpEIUIeHHsX CXATOro Iosica B

HpoJeTe.




Tabnnma M.2 — Ko3gduuueHT Y A5 KeCTKO 3a/eJJaHHbIX KOHCOJIel 1ByTaBpPOBOIro ceyeHHs
¢ IByMsl OCSIMH CHMMeETPHH

Tosic, K KoTopoMy KoaddummeHT v npu 0TCyTCTBUH 3aKpeILUICHUH
Bun Harpysku C)KaTOTO I05ICa U NIPH 3HAUCHUSIX O
IPUIIOKEHA HArpy3Ka
4<0<28 28 <0 <100
CocpenotodueHHass Ha KoHie|PacTsaHyTsii 1,0 +0,16a 4,0 +0,05a
KOHCOJIH Cokarblid 6,2 + 0,08a 7,0 + 0,050,
PaBHOMepHO pacnpenenenHas |PacTsHyThIN 1,42Ja

6) A4 COCTaBHBIX JBYTaBpOB M3 JIMCTOB CO CBAapHbBIMU WJIH q)pI/IKL[I/IOHHI)IMI/I ITOSICHBIMH
COCINMHCHUAMHA

It at®
ef ~f l+

a=8 —
ho, ||~ bt

: (M.5)

rie 0003Ha4YeHo:

JUISL CBAPHBIX IBYTaBPOB M3 TPEX JINCTOB:

t¢ 1 bf — TonmmmHa ¥ mmpuHa nosica GaNky;

h — paccTostHUe MEXIy OCSAMHU MOSCOB;

a=0,5h;

t — ronmuna crenku (t = t,);

JUISL COCTABHBIX IByTaBPOB C (PPUKINOHHBIMU MOSICHBIMU COEIMHEHUSIMHU:

{f — cyMMapHas TOJIIIMHA JIMCTOB MOSICA U TOJIKU TOSICHOTO YTOJIKa,;

bf — mmpuHa nucToB mosca;

h — paccTostHre MeXIy OCSIMH TAKETOB TOSICHBIX JIMCTOB;

8 — IIMPHHA BEPTUKAIBLHOM MTOJIKH MOSCHOTO YrojiKa 3a BBIYETOM TOJIIMHBI €0 MOJIKH;

t — cyMMmapHasi TOJIIIMHA CTEHKH U BEPTHKAIBHBIX HOJIOK MOSCHBIX YTOJIKOB.

Ecnn Ha yuactke Ganku leg amopa My Mo cBoeMy OYEpTaHHIO OTIMYACTCS OT MPUBEICHHBIX B
tabmurie M.1, To Jomyckaercss 3HAUYEHHE Y ONpeneNiarh mo QopMmynam aias Haubosee OJM3KOH Mo
O4YepTaHUIo SMIOpH My, B KOTOpYIO MOXeT OBITh BITMCaHa (haKTHYeCKas 3ITopa.

B ciydasx koraa y KOHCOJNH CXKaThIH MOSIC 3aKpeIyieH OT OOKOBOTO NepeMeIeHHs B KOHIIE WK 10
ee JUIMHE, 3HaYeHHe \J JI0ITyCKAeTCS IPUHUMATh PaBHBIM:

IIPU COCPEJOTOUYEHHOM Harpyske, NMPHUIOKEHHOW K pacTSHYTOMY IOSCY Ha KOHIIE KOHCONH, | =
1,75y, roe 3HaYeHHe Y1 IPUHUMAIOT COrTIACHO MPUMEYAHHUIO K Tabmuie M.1;

B OCTaJIbHBIX CITy4YasX — Kak JUIs KOHCOJIH 0e3 3aKpeIuIeHHH.

M.4 Jlns pa3pe3Hoii Oankw IBYTaBPOBOTO CEUCHHS C OTHON OCBhIO CHMMETpuH (pucyHok M.1)
K03(h(UIMEHT @y, ONpeeNstoT 1o Tadbnuue M.3, rie 3Ha4eHHs @1, (P2 ¥ N BEIYUCIAIOT 10 hopMyiam:

I, 2hh, E
- y — M.6
VUL R, (M.6)

I, 2hh, E
—y L2 = M.7
(/)2 l//a IX Iezf Ry ( )
no— (M.8)

L +1,

B dopmynax (M.6) — (M.8) o6o3HaueHO:
Yy — K03 GHULIUEHT, BRIYUCIIEMBIH 10 hopmyiie

y/az(B+x/Bz+C)D; (M.9)

h — paccrosiHue MexIy OCSIMHU TOSICOB;

h; u h, — paccrosiHue OT 1EHTpa TSKECTH CEUEHHs 10 OCH COOTBETCTBEHHO 0OJiee Pa3BUTOrO U
MEHee Pa3BUTOIO TOSICOB;

les — pacuerHas mmMHA Ganku, ompeaeNseMast CoriacHo TpeboBanmsM 9.4.2;

Iy u |, — MOMEHTBI HHEPIMH ceueHHs 0oJiee Pa3BUTOrO M MEHEe Pa3BUTOTO MOSCOB OTHOCHUTEIBHO
ocnu CI/IMMeTpI/II/I CCUCHUA 6am<1/1 COOTBETCTBCHHO.




Pucynox M.1 — Cxema JByTaBpOBOTO CEYEHHUsI C OJTHON OChI0O CHMMETPUH

Tabmuna M.3 — Koapduuuent @,

CKaThblIii mosic

Koaddunumenr ¢, npu 3HaYeHun @,

1o 0,85 cB. 0,85
Bonee pazButsiii ¢ <1 n 1-n
1) 0,21+0,68[—+ j <1
(22
MeHee pa3BUTHIN 02 0,68 +0,21 9, <1

M.5 3uauenus B, C u D B hopmyne (M.9) onpenerstoT mo Tadbauiiam M.4 u M.S B 3aBUCUMOCTH OT

K03(h(PULIMEHTOB:
d=n+0,734p; (M.10)
p=n+1145@; (M.11)
2

B=(2n —1){0,47 —0,035(%]{1+%—0,072(%J }} ; (M.12)

(1Y
n=(1-n) 9,87n+0,385|—t Rk (M.13)

2

rae 3HadeHust N, by, h, I, ly MpUHUMAIOT cornmacHo HacTosIIeMy MPUIIOKEHHI0, a |y — coriacHo

npunoxenuto M.

Koaddumuent o B Tadi. M.5 onpenensitor o hopmyne (M.4).

Tabnuma M.4 — Kod¢punuent B

Koadpdumment B npu Harpys3ke

Cxema ceyeHHusI 1 MECTO = = =
COCPEIOTOYECHHOH B PaBHOMEPHO BBI3BIBAIONICH YHCTHIA
MPUIIOKEHUS HATPY3KH .
CepeIfHE TPOJIeTa pacrpeeneHHon H3ruod
| 3 u B
{ * 6-1 p-1 B




'I' l 1-9 1-p -B
. ’ N ’
Tabnnma M.5 — Koapduuunentsr C u D
Koadpdumment C npu cedeHun Koadpdumment
Bux narpysi asytaBpooM (N < 0,9) | TaBpoBom (n = 1,0) D

CocpesoToUeHHas B CEpEMHE TIPOTIeTa 0,330n 0,08260. 3,265
PaBHOMEPHO pacnpesiesieHHast 0,481n 0,1202¢a. 2,247
BbI3BIBAIOIAs YMCTHIN U3TUO 0,101n 0,0253a. 4,315

M.6 dns nByraBpoBoro ceuenus npu 0,9 < n < 1,0 xoadduuueHT Wy, ONpenessoT JTUHEHHOH
MHTEPIOSIINEeH MEXIy 3HAUYCHMSAMH, MOTy4YeHHBIMU N0 (opmyne (M.9) mis 1ByTaBpOBOTO CeUeHHS
npu N = 0,9 u s TaBpoBoro mpu N = 1.

JIng TaBpOBOro cedeHus: MpU COCPEIOTOUEHHON MIIM PaBHOMEPHO PaCIpeeICHHON Harpy3Kke U o <
40 xoadduituenTsl y, ymHoxaroT Ha (0,8 + 0,0040.).

B Gankax ¢ MeHee pa3BUTHIM CKaThiM mosicoM mpu N > 0,7 u 5 < lg / by < 25 3nayenue
ko3 duIeHTa @, HEOOXOIUMO YMEHbIINTh yMHOKeHHeM Ha (1,025 — 0,015 I / b,) u npunumats
npu 3toM He 6oree 0,95. 3nauenus lgs / by, > 25 B Takux 6ankax He JOMYCKAOTCS.

M.7 [l Ganku MIBEJUIEPHOTO CeueHUs1 KO3(Q(GUIMEHT @y OITyCcKaeTcsi NpuHUMarth @p = 0,7¢;, Tae
(b1 OIPENIENSIIOT KaK ISl OalloK JABOSIKOCHMMETPHYHOTO JBYTaBPOBOTO CEUEHHS, HCHONB3Ys (hOPMYIIBI
(M.3), (M.4), e 3Hauenwus ly, |y, | npuHIMaROT a5 mBemepa.

I[MPUJIOXKEHUE H
(pexomeHyemoe)

YCTOMYUBOCTH CTEHOK BAJIOK, YKPEIJIEHHBIX ITPOJIOJIbHBIMHA U
MNPOMEXKYTOYHBIMU PEBPAMU ’KECTKOCTH

H.1 B crenke OaJiku CUMMETPHUYHOTO ABYTaBPOBOTO CEUEHMsl 1-ro Kilacca, YKperyIeHHOH Kpome
MONIEPEYHbIX pedep IMKECTKOCTH OJHHUM IIPOAOJILHBIM PEOpOM JKECTKOCTH, PACIOJIOKEHHBIM Ha
paccrosiHuu h; OT pacueTHOH (cxxaToii) rpaHunbl oTceka (pucyHok H.1), o0e miacTUHKH, Ha KOTOpBIE
3TO pedpo pasnernsieT OTCEK, PACCUUTHIBAIOT OTAEIHHO:

a) TUIACTUHKY 1, pacroiokeHHYI0 MEXKIY CXKATBIM ITOSICOM H IIPOJIOIBHBIM peOpoM, — 10 opMmyIie

0,50
[1+a1+ (l+a1)2+4ﬂ12}£1, (H.1)
UCI’,]]/C
O, T
rne o, = ol X
o TCI’
ﬂl — o-cr 1 O-Ioc,l ,
< Jloc,cr,l
G, Gloe, T — ONPEAENSIOT COTIACHO TpeboBaHusIM 9.5.2;
Ger.1y Oloc,cr.l — OTPENEISIOT O hopMyJIam:
IIPH Gl = 0
476 R
= (H.2)



e 4 =(h/t,) R, /E;

TPH Gl 2 0 1 iy = a/ hy <2 (mpu g > 2 IPUHAMAIOT g = 2)
119y R,

=—; H.3
T n, "

Olocors = (1 24+0 47,ul)

raey = (g +1/w)°u A, :(a/tw)ﬂfRy/E ;

KPUTUYECKOE HAINPSDKEHUE Ty ONpenelsitoT 1mo ¢opmyse (72) ¢ MoICTaHOBKOW B Hee pa3MepoB
MPOBEPSIEMO TUIACTHHKY;

(H.4)

m>a||<:u

a

a — Gaka ¢ CKATHIM BEPXHHUM MOSICOM; 6 — OaJika ¢ PaCTSAHYThIM BEPXHUM IOSICOM
1, 2 — nacTUHKHA
Pucynok H.1 — Cxema Gaiiku, yKperieHHO# nonepedHbiMu (3) u npoaosibHbMHU (4) pedpamu

KECTKOCTH
6) IJIaCTUHKY 2, PacioJIOKCHHYIO MEXKAY IMMPOJ0JIbHBIM pe6p0M U pacCTAHYTBIM IOSCOM, — IIO
hopmyie
2 2
1 || oll-2h/h, o, r
— ( ° )+ o2 | 4| —| <1, (H.5)
}/c O-cr,z O-Ioc .cr.2 z-cr 2

IJie G ¥ T — HaNpsDKEHUs, olpeiesieMble COracHo 5.22;

543 f
C,,= = H.6
cr, (0 5 / h ) /lw (3)16(: ;i‘w ) ( )

Gloc,2 — HAPsDKEHHE, MPUHAMACMOE PAaBHBIM B 3aBHCHMOCTH OT TOTO, K KAKOMY TOSCY TPHIIOKEHA
Harpys3Kka:

K cxaromy (cM. gept. H.1, a) — G1oc 2 = 0,4 Gjoc (31€CH Goc OMPEAEIAIOT cOrtacHo 9.5.2);

K pactsiHyToMy (pucyHOK H.1, 6) — Gioc2 = Oloc

Gloc,er2 — HAIpsDKEHHE, onpenensieMoe mo ¢popmyde (71), rae €y U ¢; ONPEIesioT COOTBETCTBCHHO
o Tabuuiie 8 npu p = 0,4 u no tabnune 9 npu 6 = 1, 3amensist 3uaueHue he 3HadenueM (he - hy);

Terp — HaNpsDKeHWe, ompenenseMoe 1o ¢opmyne (72) ¢ MOICTAHOBKOW B HEe pa3MepoB
MIPOBEPSEMOM MIJIACTUHKH.

H.2 Tlpu ykpemneHnn miacTWHKA 1, pacmoiIOXEHHOW MEXAY CXKATBIM TIOSCOM M TIPOJOIHHBIM
pedpoM, MPOMEKYTOUHBIMH peOpaMH UX TOBOAAT A0 MPOJOIBHOTO pedpa (pucyHok H.2).

B stoMm ciydae pacuer miaactuHkd 1 BeimonHsoT 1o dopmyitam (H.1) — (H.4), B xoTopsix 3a



BENTMYMHY & MPUHUMAIOT 8; — PACCTOSHUE MEXIY OCSIMH COCETHUX MPOMEXYTOUHBIX pebep (PUCYHOK
H.2). Pacuer mnacTuHKY 2 BBINOJIHSIOT coriacHo TpeboBanusim H.1, 6.

H.3 Pacuer Ha yCTOHYMBOCTH CTEHOK 0allOK aCHMMETPUYHOTO ceueHus (¢ OoJiee pa3BUTHIM CKATHIM
MOSICOM), YKPEIUICHHBIX MONEPEYHBIMH PeOpaMH U OJHUM MPOJOJIBHBIM PeOpPOM, PACIIONOKCHHBIM B
ckaToil 30He, BhIMONHAIOT 110 QGopmyrnam (H.1) u (H.2); npu atom B dopmynsr (H.2), (H.3) u (H.5)
0=0 N

20, h
nojctaBisioT [61 / (o1 - 62) — hy / he], Tne 6, — KpaeBoe pacTsruBarolnee pacTsukeHHe (CO 3HaKOM
«MHHYC») y PacCueTHOH IpaHHIIbI OTCEKA.

H.4 [Ipu ykperieHNH CTEHKH MOTIEPEYHBIMU M OJTHUM IPOJIOIBEHBIM peOpaMu KECTKOCTH MOMEHTEI
MHEpIUH cedeHus 3Tux pedep | u Iy COOTBETCTBEHHO NOKHBI yJOBIETBOPATH TpeOoBaHMAM 9.5.9 n

hopMyIBI

BMecTO oTHowmeHus h; / hg moxcrasmsror , a B dpopmyny (H.6) Bmecro (0,5 — hy / hy)

ef

I, >3h,t (H.7)

ef "w !
a Taxoke Tabmmmer H. 1.
[Ipn pacnonoXXeHHH NOIEPeYHbIX M HPOAOIBHBEIX pedep JKECTKOCTH C OJHON CTOPOHBI CTEHKH
MOMEHTBl HMHEPIHMH CEYEHHS KaXKAOTO M3 HHUX BBIYHCISIFOT OTHOCHUTEIBHO OCH, COBIAJalouied c
Omkaiiiieli Kk peOpy rpaHblO0 CTEHKH.

a 6
‘ F 0, O T
T
—
B ——
“EFTY - = g
== i iy, | 9. = — : i
‘7-1 —_— | T
y —— I
Z Bl a, | a, a, -g"“
\ = < 5
= IR —
= I | S = =
E =2 =2 |
e |

0, Opey = 040, .1

Pucynok H.2 — Cxema 0akyl, yKpeTIeHHOH rornepedHsMa (3), TpoAosbHBIMHE (4) 1
MPOMEXyTOUHBIMH (5) pedpaMu >KeCTKOCTH

Tabimma H.1
3nauenue |, mpomossHOTO pedpa
hy / he Tpebyemoe TIPEICITBHOE
MUHUMAJIbHOE MaKCUMAaJIbHOE

0,20 (25-05a/h, )a’t] /h, 1,5h,t3 7h,t3

0,25 (L5-04a/h, )a’t /h, 1,5h,t] 8,5h,t

0,30 1,5h,t3 — —
Ipumeuyanne — Ilpu BerumcieHuu |y 11 mpoMexyTouHbIX 3HadeHuit h; / hg momyckaercs nuHeilHas

MHTEPIIOJISILISL.




[MTPUJIOXXEHUE O
(pexoMeHIyemMoe)

PACYETHBIE JJIMHbI KOJIOHH U CTOEK

Tabnuma O.1 — PacuyeTHasi JJIMHA 3JIeMeHTA, PACKPENJIEHHOT0 CBA3SMHU B OHOM IJIOCKOCTH

CxeMpl 3JIeMeHTa B IDIOCKOCTH CBsI3ei (a) 1 u3 PacueTHbIe [UTMHBI B TUIOCKOCTH CBA3eH o 1 13
TUIOCKOCTH CBsi3eit (0) TUIOCKOCTH lef g
g . 1% k l, =(0,83+0,17a°)1 20,81 ; (0.1)
L ! ! I [ B (0.2)
7 B T | | Ief,l = 0,75+0,25 T]_ Il ZO,SIl
et L% T
6 Nmn NZ N, Ny
!s z
’
) L=1xk |
a ik l, =/0,36+0,594° >061; (O3
| I} ! ! | | (04)
| , . — | L s =(O,6\/?+0,54/5’E120,5I1j
"7
6 N N, Ny N,
g ( Z
"7
| L=1xk |
Ob6os3nauenue, npunamole 6 mabauye O.1:
K — 4ncio y4acTkoB paBHOM [UTHHET,
N N, _
a=—2%u fB= z L mpuatoM-05<a<1u-05<p<(k -1),
Nmax Nmax
e Npax — HauOoJbIIee YCHITHE CKaTHA (ISHCTBYET Ha KpaifHeM y4acTKe);
N, — ycuiue Ha y4acTKe, IPUMBIKAIOIIEM K y4acTKyY € Npax;
EN; — cymMma ycuinii Ha Beex yuacTkax, KpoMe Npay.
[Tpumevanus
1 PacTsruBaronyie yCUIns yYUTBIBAIOT CO 3HAKOM «MHHYCH.
2 PacueT Ha yCTOMYMBOCTD U3 IJIOCKOCTH CBSI3€H BBIMOTHSIOT Ha YCHUINE Npax-
Tadmuma 0.2 — Ko3dppumueHT pacyeTHOH IMHBI | KOJOHHBI (CTOEK) € YNPYram
3aKpenJieHueM KOHIIOB
CxeMbl KOJIOHHBI (CTOWKN) u
8. 5,4(cr+4)+ (0,250 +1,2) (0.5
o i K 54(a+1)+f(a+2,4)
n
1 ¢ ]
K, || P(
B
I\ 9
/ SR
/
!
]
77




3 (a+48)(ya+48) (0.6)
y_o's\/(a+2,4)(l//a+2,4)

Dpu0<oa<oouf <987

3+13cx
=314 |—— 2 :
# af+3(a+ f) ©.7)
mpuo=0wu > 9,87
n=1

Ob6o3nauenus, npunsmoie 6 mabnuye 0.2:

3
Kl Kl
o= ; =
El El
Kml o o
V= K — OTHOIICHUC KO3(1)(1)I/IHI/I€HTOB JKECTKOCTHU YIIPYIoro 3aKpeIuI€HUs OMOPHBIX CEYCHUN CTOUKHU,

m
rrae Ky — ko3¢ duimenT xecTKocTn ynpyroro 3akperuieHus, H/cMm, paBHbI 3HaYEHHIO peaKTHBHOTO MOMEHTA,
BO3HHKAIOIIETO B OTIOPHOM CEYEHHH IIPH €ro IIOBOPOTE Ha yroi ¢ = 1,
Kn — xoaddunmenT sxecTkocTH ynpyroit onopsl, H/cMm, paBHbIH 3HaUCHUIO PEaKTUBHON CHIIBI, BOSHUKAIOIICH
B OIIOPHOM CEYEHHH IIPH €ro cMenleHny Ha O = 1.

[Mpumeuanne — 3nauenus Ky 1 K, 1U1s1 HEKOTOPBIX paMHBIX cucTeM npuBeaeHs! B Tadiume O.3.

Tabnuma 0.3 — Ko3dpdumnents :kectroctu Ky 1 Ky, 17151 KOJIOHH (CTOEK) PAMHBIX CHCTEM

dopmyna ans
CxeMbl pambl CXEMBI 110 Ta0JInIIE Bnavenus K, u K,
0.2
(0.5) Kn=0;
K - 3El,
n |13
0.5
( ) Km =—3EI1 (Il+|2);
IlIZ
n=
(0.5) K _AEL.
m Il 1
Kn=o0




0.6
( ) Km :—SEll (Il +|2);
IlIZ
3El
Kmlsz(ll+|2)
1'2
0.7
©D K, == (41, +31,);
L,
Kn=o0
0.7
(©.7) szsEl,
Il
Kn=o0
Tabmmma O.4 — KodppumueHT pacyeTHoll IMHBI I KOJOHH OJHOMPOJIETHBIX H
MHOTOIPOJIETHBIX PamM
CXxeMBl pamel n u
L | I, 0 2,0
1
Ic Ic 1‘ \L:
8 |
T T j‘
Ot 0,03 o (0.8)
02 121 n+0,22
n+0,08
L, 1 ;4 Cs.0,2 n+0,28 (0.9)
T 5 3
I n
I,J’X . L{ i
] [l M
Ot 0,03 o (0.10)
02 215 n+0,22
n
I % 1 1. 4 Ce.0.2 n+028 (Ol
- s - 1 r 270
i g I, /. ﬂ n
-
| n f1+0,39n (0.12)
2+1,54n
| 4 |
! ! > I‘ é: ,’
l( I{




L “ Losen (O
2+0,93n

> Y-
,(
o
£l >y

Obosnauenue, npunamoe ¢ mabauye O.4:
IS IC
I

c

HpI/IMe‘IaHI/Ie — 3HaueHus L JJI KOJIOHH MHOT'OSTaKHBIX paM HNPUBCICHBI JUISI HUXKHET'O 3TaXKa.

0.1 PACUYETHAS JJIMHA KOJIOHH C YYETOM BJIUSIHUSI XAPAKTEPA
JTE®@OPMHPOBAHMS CUCTEMBI I1O]1 HATPY3KOM

Koaddrmment pacuetHoil mmmHBI [, ompeneneHHbIH cormacHo 11.2.8 u 11.2.9 mius xonoHH
CBOOOJHBIX OJHOATAXHBIX (IIPU OTCYTCTBUHM JKECTKOTO AMCKA TOKPBITHS) W MHOTOITXKHBIX pam,
JIOITYCKAaeTCs] yMEHbIIATh YMHOKEHHEM Ha K03 uimeHT y, onpenensemslii o Gpopmyie

y=1-o[l-(o/54" (0.14)

e o = 0,65 - 0,98 + 0,25p%

w=21 \m <5,

3neck 0003HAUCHO:

B=1-M;/M<0,2;

m=MA/(NW,y);

A — yCIOBHAs THGKOCTH KOJOHHEI, BEIYMCIICHHAs C yueToM TpeGopanmii 11.2.8, 11.2.9.

Pacuernsle 3HaueHms mponoibHONH cuiasl N m m3rmbaromero mMomenta M B paccuMThIBaeMOM
cBOOOTHON paMe OIpeAeIIOT coracHo TpeboBanusaM 10.2.3.

3HayeHne M3rudaoNIEero MoMeHTa M; ompenensioT IS TOrO K€ COYETaHHs Harpy30K B TOM XKe
CCUCHMH KOJIOHHBI, IZIe JIeHCTBYeT MOMEHT M, paccMaTpuBas paMy B JAHHOM pPacdeTHOM CIydae Kak
HECBOOOIHYIO.

I[MTPUJIOXXEHMUE I1
(ctipaBoYHOE)

KO3®PUIIMEHT PACUETHOM JJIMHBI p YYACTKOB CTYIIEHYATHIX KOJIOHH

II.1 KospdunueHt pacuyeTHON IUIMHBI Ly JUIS 3alICMJICHHOTO B OCHOBAaHHMH HIDKHETO YdYacTKa
OJTHOCTYTICHYATON KOJIOHHBI IPUHUMAFOT:

MIpH BEPXHEM KOHIIE KOJIOHH, CBOOOIHOM OT 3aKpeIuieHui, — mo tadmure [1.1;

MIPH 3aKPETUICHIH BEPXHETO KOHIAa OT MOBOPOTA IO BO3MOXKHOCTH €r0 CBOOOIHOTO CMEIICHUS —
o tabnume I1.2;

MPH 3aKPETICHUN BEPXHET0 KOHIIA OT CMELIeHUst — 110 (hopmyie

_ /”122 +/‘121(ﬂ_1)
# B

Te Wy U W3 — KOA(PQUIMEHTH pacueTHOH UIMHBI HIKHETO Y9acTKa KOJOHHBI IPH Harpy3Kax
Fi=0 u F, = 0 cooTBeTCTBEHHO, OmpeensieMble NMPH IIAPHUPHOM ONMHMPAHMM BEPXHEr0 KOHIA IO
tabmurie 1.3, a mpu 3akpemieHny oT moBopota — 1o tabdmuie I1.4.

B Tabmunax I1.1 — I1.4 o6o3HaueHo:

L, |1 1,1
=2 |-+ nn=-=2L,
Il ﬁIZ |1|2

rae ly, 1o, |y, I — MOMeHTBI HHepIUK ceueHMH W [UTHHBI HHKHETO M BEPXHETO YYACTKOB KOJIOHHBI
COOTBETCTBEHHO;

: (IL1)

B=(F1+Fy)/Fa
I1.2 KoadpdummeHT pacdeTHOW AIMHEI |, UIS BEPXHETO y94acTKa OJHOCTYIEHYATOH KOJIOHHBEI BO




BCEX CIIydasx OMPEACSIoT o hopmyJie
M2 = U1 / o < 3. (HZ)
I1.3 Koadduument pacyeTHOH [UIMHBI |y JUIs 3aIEMJIEHHOIO B OCHOBAaHMU HWXKHEro Yy4acTKa
JIBYXCTyIeHYaTol KOJIOHHBI (pucyHok II.1, @) mnpu yCIOBHSX 3aKpelyIieHUs BEpXHEro KOHIA,
yKa3zaHHbIX B Ta0Ommue [1.5, onpenenstor mo ¢popmysie

ﬂlluril +(ﬂzﬂ§12 +,ué3)(1+52) I/
1+ 6+ 5,

: (I.3)

riae B1=F1/Fa Ba=Fal F3; 82 =1/ Iy;
Umis Um2s Mm3 — KO3 dHIMEHTHI, onpeseseMble mo tabiuie I1.5 kak Ui OJHOCTYIEHYAThIX
KOJIOHH IO YCITOBHBIM cxeMaM (pucyHok I1.1, 6, 6, 2);
Ins = (1 Iy + 15 15) / (I; + |,) — npuBeneHHOE 3HAUEHHE MOMEHTA HHEPLIUHU CEUEHHS yUaCTKa [UTHHOM
(I +12).
3nech Fi, F,, F3 — mpoonbHbIe CHIIBI, PUIOKEHHBIE K BEPXY HIXXHETO, CPEIHEr0 M BEPXHETO
YYaCTKOB KOJIOHH ¢ MOMEHTaMu uHepimu |y, Iy, I3 u qmunamu |y, 1o, I3 cootBeTcTBEHHO.
[TpuBeneHHOE 3HAUECHUE MOMEHTA MHEPIUK ceueHus yuactka jmunoit (I + ;) Ha pucynke I1.1, 6
OTpeessIioT 1o Gopmyite
|m2 = (|2 |2 + |3 |3) / (|3 + |3)
1.4 KospduimeHTsl pacueTHON JIMHBI [ U CPEAHEr0 Y4acTKa JBYXCTYNEHYATOH KOJOHHBI
JUTHHOI |, U 3 1UTs1 BEpXHETo yyacTKa KOJOHHBI AIHHOU |3 onpenenstot mo hopmyiam:
M2 = g/ o (I1.4)
pe= /03 <3, (IL5)

IIe a,

F
= '3
\"\‘
{ -~ I
E+F |||5 ‘
{2
E:’ Inl :-: ’-I
L—vvrv S

Pucynox I1.1 — Cxema qBYXCTYIEHYATOH KOJOHHBI (@) ¥ YCIIOBHBIE CXEMBI 3arpy KeHUH MpH
npunoxkeHnu cui Fy, F, u F3 k HIokHeMy (0), cpeaneMy (6) ¥ BEpXHEMY (2) y4acTKaM COOTBETCTBEHHO



Tabmmma I1.1 — Kod¢pduuuenT pacyeTHON IJIMHBI Ll A8 OJHOCTYNEHYATHIX KOJOHH ¢ BEPXHHM KOHIIOM,
€BOOOHBIM OT 3aKpeIIeHHil

| 0,2[2,0/2,01]2,02|2,03|2,04|2,05|2,06|2,06|2,07|2,08|2,09|2,10(2,12|2,14|2,15(2,17|2,21|2,40|2,76|3,38
= 45 104(2,0[2,04|2,082,11(2,23|2,18(2,21|2,25(2,28|2,32|2,35|2,42|2,48|2,54|2,60|2,66(2,80| — | — | —
0,6(2,0(2,11(2,202,28(2,36|2,44|2,52|2,59|2,66(2,73|2,80(2,93(3,05/3,17|3,28(3,39| — | — | — | —
0,82,0(2,25|2,42|2,56(2,70|2,83|2,96(3,07(3,17|3,27|3,36(3,55(3,74| — | — | — | — | — | — | —
- 1,0(2,0(2,50(2,73|2,94(3,13|3,29(3,44(3,59(3,74|3,87| 40 | — | —
1,5(3,0|3,43|3,77(4,07|4,35|4,61(4,86|5,05| —
2,0(4,0|4,44(4,90(5,20(5,67(6,03] — | — | — | — | — | — | —| —| —|—|—|—| —| —
7 12,5/5,0(5,55/6,08(6,56|7,00] — | — | — | — | — | — | — | —|—|—=|—=|—=|—|—|—
b [30l60]665(7.25/7:82) — | — | — | —| — | —|—|—|—|—|—|—|—|—]—|—

A+ R

Pacuernas KoaddrmmenT W, npu 3HaueHHH N
cxema |0 01/02(03[{04/05|06]0,7/08(09(10[12]14]|16]18|20(25(5,0{10,0{20,0
' £ 101]20[20(20]20{20(20]|20|20(20]|20{20({20|20{20({20(20[{20({20(20]|20

Tabmuna I1.2 — Kodd¢dpuumenTt pacyeTHoil AMMHBI L IS OTHOCTYHEHYATHIX KOJOHH C BEPXHHM KOHIIOM,
3aKpelvIeHHbIM TOJILKO OT NOBOPOTAa

Pacuernas Koaddunmenr y; npu 3Hagenun N

cxema | %[0 01{02/03|04(05]06(0,7({08]09(10)12]14]16[18|20](2,5(5,0]10,0{20,0

‘ F, 0 12,0|1,92|1,86|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(1,05

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|1,11| —
it 0,412,0|11,94|1,88(1,83|1,77(1,75|1,72|1,69(1,66|1,62|1,61|1,57|1,53(1,50|1,48(1,45|1,40 — | — | —
0,6|2,0{1,95(1,91|1,86|1,83|1,79|1,77|1,76(1,72|1,71{1,69|1,66|1,63|1,61|159| — | — | — | — | —

F, (0,8/2,0|1,97|1,94(1,92|1,90|1,88(1,87|1,86|1,85|1,83(1,82|1,80{1,79| — | — | — | — | — | — | —
1,0|2,0{2,00|2,00{2,00(2,00|2,00(2,00|2,00|2,00{2,00200| — | — | — | — | —|— | — | — | —

~
I

1,5/2,0(2,12|2,25(2,33|2,38(2,43(2,48(2,52| — | — | — | — | — | —|—|—|—|— | — | —
2,0(2,0(2,45(2,66(2,81|2,91|3,00] —

2,5(2,52,94(3,17(3,34(350| — | — | — | — | — | —|—|—|—|—|—|—|—|—|—
30[30[343[370(3,93/422| — | — | — | —|—|—|—|—|—|—|—|—|—|—|—

— o — ) ) ) — ) — ] — ) — ) ) — ] —




Tabnnma I1.3 — Ko3gpuuueHTs! pacuyeTHONH AJTUHBI i U Mg 1S OAHOCTYNEHYATHIX KOJOHH ¢
HENMOJABU’KHBIM HIAPDHUPHO ONEPTHIM BEPXHHUM KOHIIOM

Pacuernas Koadhdunmentsr pyp v pyg mpu lp / 1y

cxema 01/02]03]04]05]06[07]08[09]10[12[14[16][18]20

Koaddumment pyp
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|5,806,55|7,20
0,060,91(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|4,37|4,85|5,28
0,10,83(1,21{1,57(1,95(2,14|2,33|2,46|2,60|2,76|2,91|3,28|3,614,03 (4,43 (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 (2,68 (2,88
0,510,78(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

Koadpdumment 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
0,10,67(0,67(0,73(0,93(1,11|1,25|1,36|1,45|1,52|1,57|1,66|1,72|1,77|1,80(1,82
2T 0,2 10,67(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
0,310,67(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 10,67(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
0,510,67(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

—_—
N N

Tabmuna 1.4 — KoagduuueHTsI pacueTHON JJIUHBI [, U i) IS OTHOCTYNIEHYATHIX KOJIOHH C
HeMOJBM:KHBIM BEPXHUM KOHLIOM, 3aKpelVIeHHbIM OT MOBOPOTA

Pacuernas | o Koa¢dunuenTsr o 1 pyg mpu lp /1y
cxema ll101(02|03(04]05(06|07(08|09|10(12|14|16]|18(20
’ F Koaddunumenrt .,
* 10,04|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

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/|0,7911,05|1,31|1,54|1,7411,91|2,05|2,20|2,31|2,55|2,80|3,11|3,45|3,73
0,10,67(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
0,30,62(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
0,410,60(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
0,510,59(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

Koaddunment pyg
! / 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
- * 10,06(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
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
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
‘_l P 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
' 10,3(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

7 0,4 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
'I-’. 0,510,57(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




Tabmnuua I1.5 — KoappuuueHTs! tng, W2, Um3

3HaueHus K03 HULMEHTOB

VY coBus 3aKpeIUICHIUS BEPXHETO

Mmi1

M2 | Hm3

KOHIIAa KOJIOHHBI

IIPU YCJIOBHOW CXEMe 3arpy>KeHUs 110 YepPTexy

I1.1, 6 1.1, 6 I.1, 2
CBoOozieH OT 3aKperIeH i Umt = 2,0 W2 = 2,0 3 = M1
(g — o tabmune I1.1 npu
| I
a, = =2 [
L+L Y1
3aKkperuieH OT MOBOPOTA, MOIMYCKAeT Wm = M1 Um2 = Mg Hms = [

CMCIICHUC

(g — mo Tabmwmme I1.2

(1g — mo Tabmmre I1.2 pu

npu ol = 0) o ™
“=, )

1 th s
3aKperieH MApHAPHO, HE IOMYCKAET|  Wmt = Myt | Hme = Hi 3 = Hi2
CMCILEHHUSA (11 — mo Ta6uuiie I1.3) (W2 — mo TaGumuiie I1.3)
3aKpeIuieH OT MOBOPOTA M CMEMWIEHUA | g = g Um2 = H11 U3 = M2

(1 — mo Tabmwmre I1.4)

(12 — 1o Tabumume I1.4)

[MTPUJIO

"KEHUE P

(pexoMeHayemoe)

K PACYHETY 3JIEMEHTOB HA YCTAJIOCTb

Tabnuma P.1 — 'pynnbI 3J1eMEeHTOB U COeTHHEHUI MPH pacyeTe HA YCTATIOCTh

Ne Cxema a51eMeHTa U paclosioKeHHe I'pynna
XapakTeprCcTHKa IIEMEHTa
ILII. pacdyeTHOTo CeUCHUs JIEMEHTa
1 o 4 OCHOBHOW MeTa/l ¢ NPOKATHBIMH WM 1
& 00pabOTaHHBIMH MEXaHHYECKUM ITyTeM
@ KPOMKaMH
e To e, ¢ KpoMKamu, OOpe3aHHBIMHU 2
MAIIMHHOW ra30BOH Pe3KOi
2 t)a OcHoBHOW MeTaul ¢ 00pabOTaHHBIMH
==Y
\ 1 MEXaHUYEeCKUM IyTeM KPOMKaMH MpH
‘_I'“ e sac e pa3HoOM LIMpUHE U paauyce nepexoja I,
| a MM:
200 1
10 4
3 e/ OcHOBHOI MeTaJuT BO (DPUKIHMOHHBIX 1
- COEIMHEHUSIX
4 a OcHOBHO# MeTayul B 00JITOBOM (0OJITHI
Kjlacca TOYHOCTH A) COECIUHEHUH B
’, CEUCHHUSX TI0 OTBEPCTHIO:
~:\/ a) TIpY MapHBIX HAaKJIaIKax 4




0) npu OJTHOCTOPOHHMX HAKIIAJKaX

Ilepexom u  3akpyriienue  (Kiacc
YUCTOTHl ra3oBoil pesku | wumm
¢bpeseporka) mpu o, > 72°, r > 0,5b

dacoHkn  TPSAMOYrOJILHOH  (OPMBI,
[IPUBAPEHHBIE BCTBIK WM BTaBp K
JNIeMEHTaM KOHCTPYKIHit oe3
MEXaHUYEeCKO 00paboTKH mepexoja OT
(hacoHKH K dJIEMEHTY

@dacoHKH, NPHBapeHHBIC BCTHIK HIIH
BTaBp K CTEHKaM M TosicaM OaJlok, a
TaKXKe K dIeMeHTaM ¢epM npu o < 45°

DacoHKHu IPSIMOYTOJIbHOU WU
TpaneuueBHIHOH (HOPMBI, IPUBAPEHHBIE
K TmosicaM 0alloOK  BHAXJIECTKy C
00BapkoW MO KOHTYpY HaxJecTKH Oe3
MeXaHM4YeCKOH 00pabOTKH IIBOB

CTpIKOBOM  HEOOpaOOTaHHBIM  IIOB;
Harpy3ka MepHeHJUKYJIsIpHAa CBAPHOMY
BY, CTBIKYCMBIC OJICMCHTBI
O]lHHaKOBOﬁ INUPUHBI U TOJIIWUHBI

10

CTeIKOBOM ~ HEOOpaOOTaHHEIM  IIOB;
CTBIKYEMBIC D3JICMCHTBI pa3Hoﬁ IUPHUHBL
WM Pa3HOM TOJILUHBI

11

Ja

la

la

OCHOBHOW MeTalll B MeCTe Iepexonia K
CTBIKOBOMY LIBY co CHSATBHIM
MEXaHUYECKUM CIIOCOOOM YCHJICHHEM
IBa:

a) TpU  CTHIKOBAaHWU  DJIEMEHTOB
OJIMHAKOBOM TONIIUHBI U HIUPUHBI

0) TO K€, pa3HOW TOJIIUHBI U IIIUPHHBI

12

—=

CBaprIe CTBIKOBBIC COCITMHCHMUA




JMCTOBOTO 3JIEMEHTa HA IIOJKJIAJHOM
aucte  (Harpy3ka — IMepHeHIUKYJIspHa
CBapHOMY ILIBY)

TpyO Ha MOJKIIaTHOM KOJIbIIE
IIPOKATHBIX NpoduIeii BCTHIK

EEE S

13

CapHble  ceUYEeHUS  JIByTaBPOBOIO,
TaBpOBOT'O M JPYTHX THIIOB, CBAPCHHBIE
HETIPEPBIBHBIMHA TPOJIONBHBIMH IIIBAMHU
MIpY IEHCTBUY YCHITUS BIOJIb OCH IIIBA

14

DJIeMeHT co BCIIOMOTaTeJILHBIM
2JIEMEHTOM, MIPUKPEIUICHHBIM
MPOJIOJIbHBIMY IIBaMU, TIPH O

o 45°

90°

~N B

15

OO0psIB MOSICHOTO JUCTa 0e3
MeXaHUYECKOU 00paboTKH
MIOTIEPEYHOT0 (JT0O0BOTO) IIIBa

16

OCHOBHOW MeTaJlI C IIONEPEYHBIM
IIBOM; CBapHOW IIOB JBYCTOPOHHHH C
IUTAaBHBIM TIEPEXOIOM K OCHOBHOMY
MeTaJLTy

17

OCHOBHOI MeTa/Ul pacTSHYTHIX IOSICOB
0aJok W odieMeHTOB QepM BOIM3M
miapparMm  u  pebep, MPHUBAPCHHBIX
YTJIOBBIMH IIBAMH

18

OCHOBHO}T MeTay1 B MeCTe mepexofa K
HornepeyHoMy (JI000BOMy)  yIJIOBOMY
111:3%

19

OCHOBHOW MeTall B COEIUHEHHUSX C
¢manroBpiMM  mBamMu (B MecTax
mepexoja OT OJJeMeHTa K KOHIaM
(hITaHrOBBIX IIBOB):

a) C TBOWHBIMHU ()JIAHTOBBIMH LIBAMHU

0) ¢ (IaHTOBBIMH U JIOOOBBIMH IIIBAMU
B) IpW Tepemavye yCHIUS  depe3
OCHOBHOH MeTalll

~




I) IIEKd AaHKepOB JUIS KpEeIUICHUs 8
CTaJIbHBIX KAHATOB

20 OcHOBHOI MeTaiul TPyOBbl pacTsSHYTOTO
packoca MpU OTHOLICHHH TOJIIMHBI K
HapyXHOM JHaMeTpy TpyObI mosica

tm/ dn > 1/14 7

1/20 <ty / dy < 1/14 8

21 OcHOBHOW MeTal TpyObl PACTSAHYTOTO
packoca TpH OTHOIICHHH JUAMETPOB
packoca u mosica dg / dy = 0,4 - 0,7 u
OTHOIICHUH TOJIIMHBI K HapyKHOMY

JaMeTpy TPYOBI mosica:

tn/ dn>1/14 6

1/20<t,/d,<1/14 7

a =45 — 60° 1/35 < t, /dn < 1/20 8
IMMPUJIOXKEHUE C
(pexomeHIyeMOe)

¥Y3JIbl ®EPM C HEITIOCPEJCTBEHHBIMHU INPUKPEIVIEHUAMMU SJIEMEHTOB
PEHIETKH K IIOSICAM

C.1 OBIIIME ITOJIOKEHUA

B y3nax ¢ep™ ¢ HermocpeICTBEHHBIM PUKPEITICHUEM 3JIEMEHTOB PELIETKH K MOsICaM POBEPSIIOT:
HECYIIYIO CIIOCOOHOCTh CTEHKH (TIOJIKK) MOsIca, K KOTOPOI NPUMBIKAET 3JIEMEHT PEIIeTKHU;
HECYIIYIO CIIOCOOHOCTD dJIeMEHTa PEIIeTKH BOJIU3K IPUMBIKAHUS K MOSICY;

MIPOYHOCTBH CBAPHBIX IIIBOB.

B npuBenennsix ganee Gpopmynax 0003HaUCHO:

N — ycuiie B IPUMBIKAIOIIEM dJIEMEHTE (PEeIeTKH);

M — n3rubaromuiit MOMEHT OT OCHOBHOTO BO3/ICHCTBHS B NPHMBIKAIOIIEM 3JIEMEHTE B INIOCKOCTH
(hepMBI B CEYEHNH, COBITA/IAIONIEM C IPUMBIKAIONIEH CTEHKON (IONKOiT) mosica (MOMEHT OT KEeCTKOCTH
Y3JIOB JIONYCKAaeTCsl HE YUYUTHIBATh), 1A (epM M3 KPYIIIbIX TPyO0 — AaHAJIOTMYHBIH MOMEHT B
paccMaTpruBacMOM 3JIEMEHTE B CEUEHHH, IMPOXOASAIIEM 4Yepe3 TOUKY MEPECEUEHUs] 3TOTO JIEMEHTA C
o0pazytorieit nosica;

F — npoosibHas cuita B MOsICE CO CTOPOHBI PACTSHYTOT'O JJIEMEHTA PELIETKH;

A — nuomae MorepevyHoro ceueHus nosca;

Ry, — pacueTHoe CONpOTUBIICHHUE CTAIU MOSCA,;

t — TonmuHa cTeHKH (TOJIKK) TI05Ca;

Ol — YT'OJI HPUMBIKAHUA 3JIEMEHTA PCIICTKU K IOACY;

Ay — IUIOIIAb MOTIEPEYHOTO CEYCHUS AIIEMEHTA PELICTKH;

ty — ToymMHA CTEHKH (TIOJIKK) JIEMEHTA PELICTKH;

Ryq — pacueTHOe CONPOTHBIICHUE CTAIN 3JIEMEHTA PEIIETKH.

C.2 ®EPMbI U3 THYTOCBAPHBIX IPODUJIEN
C.2.1 V3nel ¢epM U3 3aMKHYTHIX THYTOCBapHBIX MPOQMIEH MPIMOYTOIBHOTO CEUEHHs (PUCYHOK

C.1) mpoBepsiroT coriacHo TpeboBarmsaM C.1, a Takke yUUTHIBAIOT HECYIIYIO CIIOCOOHOCTh OOKOBOW
CTEHKH Mosica (mapajuiesibHOM IIIOCKOCTH y3J1a) B MECTE MPUMBIKAHHUS CKATOTO 3JIEMEHTa PELICTKH.



a - K-00pa3Hblii Ipu TPEYTOIBHOM pelieTKe; 6 — TO ke, IPH PACKOCHOH PEIICTKE; 6 — OTIOPHBIIA;
2 — Y-00pa3ubIit
Pucynok C.1 — Y3nbl pepM U3 THYTOCBApHBIX MpoQuien

C.2.2 B ciyuae OJHOCTOPOHHETO MPUMBIKAHHSA K TOACY ABYX DJIEMEHTOB PEIIETKH WIH Gojee ¢
YCHITHSIMH pa3HBIX 3HaKoB (pucyHOK C.1, a, 6), a TakKe OJHOTO dJIEMEHTa B OMOPHBIX y371aX (PHCYHOK
Cl,e)mpud/D <09 ug/b<0,25 Hecylryo ctocOGHOCTh CTEHKHU MOsCA TPOBEPSIOT JUTS KaXKI0TO
HPHMMBIKAIOLIETO 3JIEMEHTA 110 (POpMYyJIe

£N+1,5Mj (0,4+18g/b) fsina o
d, ycydyDRytz(b+g+~/2Df)

rne yg — KOI(OUIMEHT BIWSHMS 3HaKa YCWINS B TPUMBIKAIONIEM O3JIEMEHTE, NPHHUMAaeMbIH
paBHBIM 1,2 TIpH PacTSDKEHUU U | — B OCTAJIBHBIX CITydastX;
Yo — KO3 GUIMEHT BIMSHUS MPOAOJIBHOM CHIIBI B TOSICE, ONpPEesIeMblid PU CXKAaTHU B TIOsICE,

ecmn |F|/ (ARy) >0,5, o popmyie

(C.1)

7o =15-|F|/(AR,),

B OCTaJIbHBIX ciyyasx yp = 1,0;

b — JUIMHA y4aCTKa JIMHUN NEPECCUCHUA IMPUMBIKAIOIIETO 3JIEMEHTA C IOsICOM B HAIIPABJICHHUN OCHU
nosica, paBHas d, / Sina,;

0 — TOJIOBHHA PACCTOSIHUSI MEXAY CMEXKHBIMH CTEHKAMHM COCEIHUX OJJIEMEHTOB PEIIETKH WM
MIOTIEPEYHOI CTEHKOM pacKoca U OIIOPHBIM peOpoM;

f=(D-d)/2.

C.2.3 Hecymryto criocoOHOCTh CTEHKH Tosica B Y-00pa3Hbix y3max (pucyHok C.1, e), a Taxxke B
y3nax, ykazanHbix B C.2.2, ipu g / b > 0,25 nposepsitot mo popmyre

(N+1,7M /d,) f sina

YeYeVo Rt (b+2 2Df ) :

C.2.4 Hecymryro criocoOHOCTh OOKOBOM CTEHKH B IUIOCKOCTH y3Jla B MECTE MPUMBIKAHHS CXKAaTOTO
anemenra mipu d / D > 0,85 miposepsttoT Mo Gopmyiie
N < 2y, 1 k R, tdy /sin a, (C.3)
rae Yy — KOI(DQUIMEHT BIUSHUS TOHKOCTEHHOCTH ToOsica, s oTHomienuii Dy, / t > 25
pUHUMaeMbIi paBHBIM 0,8, B OCTANBHBIX ciydasx — 1;
K — ko3¢ duIeHT, IpHHAMAEMBIN PaBHbIM:
npu 4 (t/Dp)?-R,/E<0

(C.2)

3,6 (t/Dy)?E/Ry;
npu 0 <4 (t/Dy,)?-R/IE<6:10"
0,9+670 (t/Dy)?*-170R/ E;



B OCTaJIbHBIX citydasix — 1.

C.2.5 Hecyuryto criocoOHOCTB 3JieMeHTa PeIeTKH BOJIM3H IPUMBIKAHUS K TIOSICY TTPOBEPSIIOT:

a) B y37ax, ykazaHHbix B C.2.2, npu yriiax npuMsikanus oo = 40° — 50° no dopmyiie
(N+0,5M /d,)(1+0,013D /1)

Ve kRydAi
rae k — ompenensiror, kak B C.2.4, HO C 3aMEHOW XapaKTePUCTHK MOsiCA HAa XapaKTePHCTUKH
anemMenTa penretku: Dy Ha Gosbiee u3 3Hauenuit d wm dp, t Ha ty 1 Ry Ha Ryg.
Jlnist oneMeHTa pelIeTKH HEKBaJpaTHOTO CedeHus B JIeBylo 4acTb ¢opmyisl (C.4) BBOIAT
3(1+d/d,) .

2(2+d/d,)’
0) B y31ax, ykazanueix B C.2.3, mo gopmyie
[N L 05M ][1+0,01(3+5d / D-01d,t,)D/t]sina <

d, VeV kRydAd

Bripaskenne B kpyTiabix ckoOkax ¢opmyitsl (C.5) He momkHO ObITh MeHee 0.

Jns 57IeMeHTOB pemIeTKH HEeKBaJpPaTHOTO CEYeHHA B JIeByI0 4YacTh ¢opmyisl (C.5) BBomAT
muoxuTens (1 +d/dy) /2.

C.2.6 IIpo4HOCTE CBapHBIX IIBOB, MPUKPEIUIIOIINX JIEMEHTHI PELIETKH K M0SCY, IPOBEPSIOT:

a) B y3max, yka3zaHabeix B C.2.2, mpu yraax npumsikanus o = 40° — 50° mo popmyrne

<

1, (C4)

MHOXXHUTCJIb

(C.5)

N 0,5M O,75+0,01D-/t < (C.6)
d, )Bk7 Ry (2d,/sina+d)
e B, Kf, Ryf IPUHEMAIOT COTIacHO TpeOOBaHMAM pasjena 15;
0) B y31ax, ykazanHeix B C.2.3, mo popmyie
1+0,01(3+5d/D-01d,/t,)D/t |sina
(N+o,5|v|j[ ( »/4)D/t]sina_, )
d, 48K dyy Ry

B) CBapHBIC IIBbI, BHITOJHEHHBIE MMPU HAJIWYHH YCTAHOBOYHOTO 3a30pa, pasHoro (0,5 - 0,7) ty, ¢
TIOJIHBIM IIPOILIABICHHEM CTEHKHU MPO(UIIS pACCUNTHIBAIOT KaK CTHIKOBBIE.

C.3 ®EPMBbI U3 KPYI'JIBIX TPYB

C.3.1 Y3151 pepm u3 kpyriibix TpyO (prcyHok C.2) mpoBepstoT coriacHo TpedoBanusm C. 1.

a — K-o6pa3Horo tuna; 6 — X-00pa3Hblii; 6 — OMOPHBIN
Pucynok C.2 — Y3nbl GpepM u3 Kpyriisix TpyO (o6o3HaueHuss — cM. Tadmumy C.1)

C.3.2 B ciiyyae npuMBIKaHHSA K 1Osicy N 3J1eMeHTOB perieTkH (pucyHok C.2, a, 6), a Takke 0JJHOTO
JJIEMEHTa B ONMOPHBIX y31ax (pucyHok C.2, ) HECYIIyI0 COCOOHOCTh CTCHKH MOsiCa MPOBEPSIOT IS
Ka)XJJOTO PUMBIKAIOIIETO 3JIEMEHTa 10 popMyIam:

D euNsing lwi|l (yo7S)<1ij=1,....m; (C8)
i=1

IN;[sin; /(v 28) <1, (C.9)

rJe | — HOMep MPUMBIKAIOIIETO JIEMEHTA,;



j — HOMep paccMaTpPUBAaEMOr0 HPUMBIKAIOIIET0 JIEMEHTa;

Ni, Nj — ycwiue B NPHUMBIKAIONIEM 3JIEMEHTE, MPUHIMAEMOE C YYeTOM 3Haka (ILIIOC» MHpH
PACTSHKEHHH, «MHHYC» ITPH CKATUH);

Wi — ko3 duIeHT, mpH i = j onpeaensemplii o hopmyse
Ta, M,
75 Njlysing;

1
opu i #j =1,
37€Ch Y4 — KO3((UINECHT BIAMSHUS 3HAKA yCWINS B PACCMATPUBAEMOM MPUMBIKAIOIIEM 3JIEMEHTE,
npuHUMaeMsbIi paBHbIM 0,8 pu pacTskeHud U 1,0 — B OCTIBHBIX CIyYasx;
l,; — mnuHa yuacTka MPUMBIKAHUS PACCMATPUBAEMOTO dIIEMEHTA (1S TPYyOUaThIX 3J€MEHTOB

I, =d;/ sin a);
Yii — KodduIMEHT BIUSHUS JJIMHBL NPUMBIKAHHS PACCMaTPUBAEMOIO JJIEMEHTa, IS
HELWINHIPUYECKUX TPUMBIKaHHUI ONpeAeseMblil 1o popmyie
_ 1+ IZj B bi .
7zj - ’
2(2D-b;)

JUTSL IWIAHAPUYECKUX TPUMBIKaHUH (TpyO) v, = 1;
b; wu b; — mmpuHa npuMBIKaroOIEro deMeHTa (i Tpyouaroro snementa b; = d; wim bj = d;);
S — XapaKTepuCTHKa HEeCyIlel ClIOCOOHOCTH Mosica, onpeaensieMas o Gpopmyie
$=13(1+0,028) R, e (C.10)
31ech 8 = D/t — TOHKOCTEHHOCTE 1105Ca;
Ybi — KO3(P(HUIMEHT BIUSHHS MPOJOJIBHON CHJIBI B MOSICE, ONPENCISIEMbIH MPU CKATHH B TOSICE 10
hopmyme
wi=1-05(Fi/AR),
B OCTaJIBHBIX CITy4asx — ypj = 1;
31ech Fj — npogonbHAas cHila B MOSICE CO CTOPOHBI PACTSHYTOIO AJIEMEHTA PEIICTKH;
Yri — K03(hOHIMEHT BIMSHHUSA MOAKPEIUICHUS] CTEHKM IMMOsca B Y3J€ MOMEPEYHBIMH peOpaMu
(mmadparmMamu ¥ T.I.), IPHHAMAEMbIH PaBHBIM 1,25 NpH PacIONOXEHUH MOJKPEIUIAIOMEro pedpa B
npenenax y4acTka pacCMaTPHBAEMOT0 PUMBIKAHHSA U 1 — B OCTaJBHBIX CIIydasX;

€jj — KO0d(Q(UIMECHT BIHAHUS PACIIOIOKESHUS KaXKJOT0 U3 CMEXHBIX IPHMBIKAIOIMINX 3JIEMEHTOB T10
OTHOIICHHUIO K paccMaTpuBacMomy (j—my), onpenessiemsrii o tabuuie C.1;

npu i = j g; =1,

Vi = arcsin Pu,

npu Bi < 0,7 nomyckaercst npuHUMATH i = 1,05 B; (Bi — cm. Tabmumy C.1),

mpu 3; > 0,7

v, =1,054,(1+0,154°),
Bwi = bwi / D,
byi — mmpHHa oxBaTa Mosica MPUMBIKAFOLIAM SJIEMEHTOM MEXIY KPOMKAaMH CBapHOTrO IIBa (MpH

Bi<0,7 momyckaercst mpuHUMATH Pyi = Bi, opu B > 0,7 by, = b; — tg).
C.3.3 Hecyuiyto criocoOHOCTh CTEHKHM TPyOYaTBIX 3JIEMEHTOB PELIETKH BOJIHM3M NMPUMBIKAHUS K
TMOSICY TIPOBEPSIIOT 110 (hopMyJie
N (1+ &0 )
——x1
7/ c 7 d 7/ cd Ryd Aj

rie ® — Ko puIMeHT, npuHuMaeMblid paBHbIM: 0,008 — 1t packocoB B K-00pa3HbIX y3max, npu
pacyere TPHUMBIKAHUH KOTOPHIX 3HaueHune kodpouumenra C, ompenensemoro mno Ttabdmmue C.1,
cocrasisieT meHee 0,85; 0,015 — B ocTalIbHBIX ClTydasiX;

Yed — Kod(ddumment ycmoBuii pa®oThel, NpuHUMaeMblid paBHBIM: 0,85 — g yeMeHTOB,
TIepeCceKaloIUXCs B y3JIe ¢ ABYMs IPYTMMH 3JIEMEHTaMHt, HMEIONIMMH pa3Hble 3HaKH ycwini; 1| — B
OCTaJIbHBIX CIy4YasX.

C.3.4 Tlpym NOAKpEIUIGHWH CTEHKH Tosica B y3lie (B MecTax MPUMBIKaHUS PaccMaTpHUBAEMOTO
MIPUMBIKAOIIETO 3JEMEHTa) MPUJIETAaloel U MPUBAPEHHON K IMOsICY HAKJIAAKON TONIIMHOH t, BMecTo
Ry B dopmyine (C.10) npuHUMAKOT pacueTHOE CONPOTUBIICHHE MaTepuajia HaKlIaJKu Ry, BMecTo t —
MIPUBEJICHHYIO TOJIINHY lof, IPHHUMAEMYIO PaBHOM: IS PACTAHYTHIX MPUMBIKAIOIINX 3JIEMEHTOB 1, HO
He 6oiee 1,5t; must cxxaThIX — tay + 0,25t0in, Ta€ thax — OOMbInast, a tyin - MEHbIIAs W3 TOIIMH t 1 t,.

(C.11)

Ta6muna C.1



Pacnonoxenue ocu cMeXHOTO Tum
TPHMBIKAIOIIETO S/IEMEHTa OTHOCHTENBHO | Sjj Ej
OCH PacCMaTPUBACMOI0 y
C Toli ke CTOPOHBHI Mosica K — 1,3¢; (1+ 0'025)
1+0,046
C IpOTHBOMONIOKHOHN CTOPOHEI MOsICa X |0<s,<D cos? 7S, 6y, (1+ 0’02) 1
2D )| 1+5,4p +5,63°
>D 0
Obosnauenus, npunsmole 6 mabnuye C.1 (pucynok C.2):
gii — HaMMCHBUICC PACCTOAHHEC BIOJIb OCH IIOACa MEXKIAY CBAPHBIMU LIBaMH, NMPUKPCIUIAOIIMMH K IOACY
paccMaTpUBAaEMBIN U CMEXKHBIN 3JIEMEHTHI PeIeTKU (IPOIOIbHBIN IIPOCBET):
D Dl B B
95 =| = +¢ || ct9; +ctga; —— _LJF_—‘
2 2| sing;  sing;

Sij — paccTOosIHUE BIOIb MOsica MEXIy O0pPTaMH PacCMaTPUBAEMOr0 U CMEXHOTO NIPUMBIKAOIIUX 3T€MEHTOB:

D D
S :(E*/l_ﬂwi +eijJCtga’i (E,/l—ﬁfvj +eiijth{j :

Bi = by / D — oTHOIIEHNE MMPUHBI PUMBIKAHUS CMEKHOTO dJIEMEHTA K JAUAMETPY Tosica (Ui TpyO4aThIx
anementos Bi = d; / D).
[Ipumeuanue — 3HaueHus Cjj IPUHUMAIOT PABHBIMU:

npu gij <0 Cii =0,6;
npu 0 < g <D Gi=1-04(1-g; /D)%
npu gij >D Cii =1.

C.3.5 IIpovyHOCTH CBapHBIX MIBOB B CIy4ae Pe3KH TPyO CO CKOCOM KPOMKH JOIYCKAaeTCs IPOBEPATH
o ¢opmyIe

N <0,95 A4 Ry, (C.12)
rae Ry, — pacdyeTHOe CONpPOTHBIIEHHE CBAPHOTO CTHIKOBOI'O COCIMHEHHMs, MPUHHMAaeMoe IO
yKazaHUsIM 7.4.
C.4 ®EPMbI U3 IBYTABPOB

C.4.1 Yznp1 depM U3 OBYTaBpOB C MapauIeNbHBIMH TpaHsIMH MOJOK (pucyHok C.3) mpoBepsioT
cornacHo TpeboBanmsiM C.1, a TakKe yIUTHIBAIOT:

HECYIIYIO CIIOCOOHOCTD Y4acTKa CTEHKH I10sICa, COOTBETCTBYIOIIETO CXKATOMY AJIEMEHTY PEIIETKH;

HECYIIYIO CIIOCOOHOCTH IONEPEYHOTO CEUCHNS 10sica Ha CJIBHT.

C.4.2 B cimyyae OJHOCTOPOHHETO NPHUMBIKAHUS K JABYTaBPOBOMY IHOSCY ABYX ABYTaBPOBBIX
JJIEMEHTOB peIIeTKH WM 0ojee C YCHIMSIMH pa3HbIX 3HakoB (pucyHok C.3, a, 6), a Takxke OIHOTO
JJIeMEHTa B OMOPHBIX y3nax (pucyHok C.3, ¢) mpu g < 15 MM HECYyIIyI0 CIIOCOOHOCTB ITOJIKH TIOsica
MPOBEPSIIOT U KQKIOTO MPUMBIKAIOIIETO 3IEMEHTa 110 (hopmyre

M) [ 77oRE( 2d, D? 242D
[N+—]/ L( b=+ +Ry (A —t,d)|<1, (C.13)

d, d siff d, sina
r1e Yp — K03 UIMEHT, onpeaessieMblii mo ykazauausam C.2.2.

C.4.3 Hecymiyio CrocoOHOCTh ydacTKa CTEHKH JIBYTaBPOBOIO IOsica MO ACHCTBHEM CXKAaTOTO
JIBYTaBpOBOTO 3JIEMEHTa PEIIETKU MPOBEPSIOT MO (hopMyJie

N'sin® o/ (1,57, 75R, 0yt ) <1, (C.14)
rac tW — TOJIIIMHA CTCHKU I104ACa.

C.4.4 Hecymyo CrocoOHOCTh MOMEPEYHOrO CEUCHHS JBYTABPOBOTO MOsCA TOJ BO3JICHCTBUEM
TIOTIEPEYHO CHIIBI B y3JI€ IIPOBEPSIOT MO (hopMyJie

Q/{r.R[A-(2—x)Dt+(t, +2r)t]} <1, (C.15)

rae Q — monepeyHas cuia B y3je, paBHasi MEHbIIEMY U3 mpousBenenuii N sina;
Rs — pacueTHOE COMPOTHBICHNE CABUTY CTAJIH T05Ca;

1:1/,/l+16g2/(3tz);

I — paxuyc 3aKpyriieHus poQuiIs mosca.




C.4.5 Hecyuryro crnocoOHOCTh JBYTaBPOBOI'O 3JICMEHTA PEIICTKA BOJIM3M MPUMBIKAHUS K MOSCY
MPOBEPSIOT 110 hopMyJIe
N(1+0,05d /t)/ (7 74Rs A ) <1, (C.16)

rie Yg — Ko duuueHT, npuHuMaemblii o ykazauusm C.2.2.
C.4.6 CeueHus CBapHBIX IIBOB, NPHUKPEIUIIONINX 3JEMEHTHl PEIIeTKH K MO0sCYy, NMPUHUMAIOT
COOTBETCTBEHHO IIPOYHOCTH YUaCTKOB (II0JIOK, CTEHOK) JIBYTaBPOBOTO DJIEMEHTa PEIIETKH.

a

a — K-00pa3Hslii Ipu TPEYTONBHOM PEIIeTKE; 6 — TO e, TIPU PACKOCHOU PEIIeTKE; 8 — OTIOPHBIN
Pucynok C.3 — Y31sl pepM U3 IByTaBPOB

IMMPUJIOXXEHUE T
(pexoMeHayemoe)

CKATBIE DJIEMEHTBI C THBKOM CTEHKOM

IIpu pacuere LEHTPAIbHO- U BHELEHTPEHHO CXKATHIX CTCPXKHEH CIUIOIIHOTO CEYCHHS B CIydasX,
Koraa (akTHYeckoe 3HaYeHHE YCIIOBHOH I'MOKOCTH CTEHKH A, :(hef / tw)./Ry [ E npessbimaer (pu

IIEHTPAIEHOM CKaThUH He OoJiee 4eM B 2 pasa) 3HaUeHHE MPEACTbHON YCIOBHOW THOKOCTH CTEHKH A,

MONy4eHHOE cornacHo TpeboBanmsaM 8.3.2, 10.4.2, 10.4.3, pexomenayercs B popmynax (7), (94), (96)
npu o < 0,5 mo 10.4.2, (100), (101), (105) n (106) npuHUMATH pacUETHYIO YMEHBIICHHYIO IUIOMIAb
ceyeHus Aq B3aMeH A.

3raueHne Ay peKOMEHIYeTCS BEIYUCIIATE 10 (popMyiam:

UL IBYTaBPOBOTO M IIBEJUIEPHOI'O CEUCHUH

Ag=A - (het - hg) ty, (T.1)
JUIS1 KOpOOYATOTO CEUCHHUS:
IIPU LEHTPAJIBHOM CIKaTUHU
Ag=A—2 (et - hy) ty— 2 (bers - ba) t; (T.2)
MIPU BHEIICHTPCHHOM CYKaTUH
Ad =A-2 (hef - hd) tw- (T3)

B dopmynax (T.1)—(T.3) o6o3HaueHO:

het 1 g — pacueTHas U yMeHbIICHHAS BBICOTA CTCHKH, PACTIONOKESHHOM MapalIebHO IIOCKOCTH, B
KOTOPOH MPOBEpsIETCs yCTONYUBOCTB;

Dper1 M by — pacyeTHas W yMeHbLICHHAs MIMPHHA MOsCa KOPOOUATOTO CEUCHUS, PACIIONOKECHHOTO
MEPIEHANKYIISIPHO TUIOCKOCTH, B KOTOPOH MPOBEPAETCS YCTOINUNBOCTS.

3naveHune hy B HEHTPaIBHO-CKATHIX IIEMEHTAX PEKOMEHIYETCSI BRIYMCILITE 10 HOpMyiam:

JUISL IByTaBPOBOTO CEUCHHMS

hy =t,[ Z +(A, / A ~1)( A ~1.2-0157) |\ETR,, (T.4)

rae npu A > 3,5 pekoMeHayercs npuHAMath A = 3,5;
JUTSE KOPOOYATOro CCUCHUS

hy =t,[ A (4, A ~1)(Aw —2.9-0,22+0,77,) |\[E/R,, (T.5)

re npu 2 > 2,3 peKOMEHyeTCs MPUHUMATD A =23:

JUTSI IBEJUIEPHOT'O CECUCHUSA
hy =t, 4, [E/R, . (T.6)



Jls HeHTpanbHO-CXKATHIX 2JIeMEHTOB 3HaueHus A u A, B popmynax (T.4)—(T.6) pexomennyercs

OpHHUMATB coracHo TpeboBanusiM 8.3.2. Ipu BbIumcieHnd 3HadeHus Ny AJsi KOPOOYATOro CeueHUs

o popmyne (T.5) Bmecto hg, ty, A, u /TW PEKOMEHYETCSl IPUHUMATh COOTBETCTBEHHO Dy, tr, A

uw uf 1 H

Zfl:(bf o tf),/Ry/ E, npu oToM 3HaueHHe A, PEKOMEHJYeTCs OIPEAENATh COIACHO

€l

TpeboBaHmsM 8.3.8.
Bo BHELCHTPEHHO CXKaThIX 3JIEMEHTax IBYTABPOBOIO M KOPOGUATOro ceveHmii 3maueHue Ny
PEKOMEHAYETCS BRIYUCIATE 10 (opmyiam cooTBeTcTBeHHO (T.4) u (T.5). Ilpu sToM B 3THX popMymax

3HadyeHusa A = A

. 1 A, PEeKOMEeHIyeTcs IPHHUMATh COTTIacHO TpeOoBaHUAM 10.4.2.

KiroueBble ciioBa: CTaJbHBIE CTPOUTENBHBIE KOHCTPYKINY 3/IaHUH U COOPYIKEHHI, 0COObIE YCIOBHS
SKCIUTyaTallud CTaJbHBIX KOHCTPYKLUH, pacdyeTHble XapaKTepUCTHKH MAaTepHajioB M COEIUHEHUH,
MIPOEKTHUPOBAHUE CTATBHBIX KOHCTPYKIUH C YUETOM MPEAOTBPAILEHUS XPYIKOr0 pa3pyIIeHus], Tpyibl
CTAJBHBIX KOHCTPYKINH, METOIMKA MOAO0Pa MUHUMAJIBHBIX CEUCHUI H3rHOaeMBIX HJIEMEHTOB

COJAEPXAHUE

Bsenenue
1 O6nacTh NpUMEHEHUs
2 HopMmaTHBHBIE CCBUIKH
3 TepMUHBI U OTIpeIeNEeHUs
4 O603HaueHUS
5 OO0mue mojaoKeHus
5.1 OcHoBHBIE TPeOOBaHMS K KOHCTPYKIHAM
5.2 OcHOBHBIE pacyeTHBIE TPEOOBAHNUS
5.3 Yder Ha3HAYCHUS U YCIOBHUIA PaOOTHI KOHCTPYKITUI
6 Marepuansl 1151 KOHCTPYKIIUN ¥ COeTMHEHUH
7 PacueTHble XapaKTEPUCTUKU MATEPUAIIOB U COEAUHEHUI
8 Pacyer 371eMEHTOB CTaJIbHBIX KOHCTPYKIUI IPU IEHTPATIbHOM PACTSKEHUH U CKATHH
8.1 Pacuer 371eMEHTOB CIUIOIIHOTO CEUEHHS
8.2 Pacuer 371eMEHTOB CKBO3HOI'O CEUEHHUS
8.3 IIpoBepka yCTOWYMBOCTH CTEHOK M MOSACHBIX JIMCTOB LEHTPAIBHO-CXKATBIX 3JIEMEHTOB
CIUIOIIHOTO CEYCHUS
9 Pacuet »51eMEHTOB CTaJIbHBIX KOHCTPYKIMH ITpy U3rube
9.1 Obume MosIoXKEHUs pacyera
9.2 Pacuer Ha IPOYHOCTH M3THOAEMBIX JIEMEHTOB CIUIOIIHOTO CEYCHUS
9.3 Pacuer Ha NpOYHOCTH OAJIOK KPAHOBBIX ITyTEH CIUIONIHOTO CEUEHUS
9.4 Pacyer Ha yCTOMYMBOCTH H3TNOAEMBIX 3JIEMEHTOB CILTIOITHOTO CCUCHHUS
9.5 TIpoBepka yCTOHYMBOCTH CTEHOK M TOSICHBIX JIICTOB M3TMOAEMBIX JIEMEHTOB CIUIOLIHOTO
CCUCHHUS
9.6 Pacuer omoOpHBIX MJIUT
10 PacueT 351eMEHTOB CTaJIbHBIX KOHCTPYKIMI PH AEHCTBUU MPOIOIBHOM CHJIIBI C U3THOOM
10.1 PacueT Ha MPOYHOCTH DJIEMEHTOB CILIOIIHOTO CEUSHUS
10.2 PacueT Ha yCTONYMBOCTb JIEMEHTOB CILJIOIIHOTO CEYEHUS
10.3 PacueT Ha yCTONYMBOCTb 2JIEMEHTOB CKBO3HOTO CEUECHUS
10.4 TIpoBepka yCTOWYUBOCTU CTEHOK U MOSICOB
11 PacueTHbIe AIMHBI ¥ IPE/ICBHBIE THOKOCTH 3JIEMEHTOB CTAIBHBIX KOHCTPYKIMH
11.1 PacueTHbIe AIMHBI 3JIEMEHTOB TUIOCKHX (epM, CBSI3CH U CTPYKTYPHBIX KOHCTPYKIHH
11.2 PacueTHble JUIMHBI DJIEMEHTOB IPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIUN
11.3 PacueTHbIe ATMHBI KOJIOHH (CTOCK)
11.4 IlpenensHBIe THOKOCTH DIIEMEHTOB
12 PacueT THCTOBBIX KOHCTPYKIINH
12.1 PacueT Ha MpOYHOCTH
12.2 Pacuet Ha yCTOWIMBOCTH
13 PacueT 31eMEHTOB CTaIbHBIX KOHCTPYKIMHA Ha YCTAJIOCTh
13.1 OOuIre MoaoXKEeHUs pacuera
13.2 Pacuer 6aj0K KpaHOBBIX IyTel



14 IlpoexTupoBaHHE CTATBHBIX KOHCTPYKIUI C yUeTOM NPEAOTBPAILECHHUS XPYIKOTO pa3pyLUIeHUs
15 IlpoekTHpoBaHNE COETUHEHUI CTAIBHBIX KOHCTPYKIIMH
15.1 CapHble coeJUHEHUS
15.2 BonToBble COEMHEHUS
15.3 ®puknyonHsle coequHeHHs (Ha 00ITaX ¢ KOHTPOJIMPYEMBIM HATSDKEHUEM)
15.4 TlosicHBIE COEMHEHMS B COCTABHBIX OaJIKax
16 JlomomHUTEIbHEIE TPEOOBAHMS IO MPOSKTHPOBAHUIO HEKOTOPHIX BUIOB 3TaHUMN, COOPYKEHUH 1
KOHCTPYKLHN
16.1 PaccrostHAsA MEX Iy TeMITepaTypHBIMHU IITBAMH
16.2 ®epMsbl 1 CTPYKTYPHBIE TUTATHI HOKPBITHI
16.3 Kononust
16.4 CBsi3u
16.5 banku
16.6 banku KpaHOBBIX MyTel
16.7 JIncToBbIE KOHCTPYKIIUU
16.8 Bucsiune nokpeITus
16.9 ®dmaneBrle coeTUHEHUS
16.10 CoennHenus ¢ Gppe3epoBaHHBEIMU TOPIIAMHU
16.11 MoHTaxHbI€ KPEIUICHUS
16.12 OmopHsIe yacTu
17 HomonHuTenbHBIE TPeOOBAHUS MO MPOSKTHPOBAHHUIO KOHCTPYKIMH OMOP BO3AYIIHBIX JIMHUH
3JIEKTPONEPEAAYN OTKPBITHIX PACIPENCIUTENbHBIX YCTPOUCTB M KOHTAKTHBIX CETEH TPaHCIIOpTa
18 [lomonmHHUTeNbHBIE TpeOOBaHHUA IO MPOEKTHUPOBAHUIO KOHCTPYKIHUN aHTEHHBIX COOPY>KEHUM
CBs3U BBICOTOH 10 500 M
19 JlonmonHuTenpHbIE TpeOOBAHUS MO MPOESKTUPOBAHUIO KOHCTPYKIMNA 3aHUN M COOPY>KEHUH MpH
PEKOHCTPYKIMH
19.1 O6uye nonoxxeHus
19.2 PacueTHble XapaKTepUCTUKH CTAJIM U COSAUHEHUH
19.3 Ycunenue KOHCTPYKLMIA
[Mpunoxxenne A IlepedueHpr HOpPMAaTHBHBIX JOKYMEHTOB M CTaHIApTOB, HA KOTOPHIE HMEIOTCS
CCBUIKH B HacTosiieM CBojie IpaBuil
[punoxenne b OcHOBHBIE OyKBeHHBIE 0003HAUEHISI BEIMYHNH, HHIEKCH OYKBEHHBIX 0003HAUECHUI
U TIOSICHSIIOIIME UX CIJIOBA
[Ipunoxxenne B Martepuansl 1y CTalbHBIX KOHCTPYKIMN. I pYyIIIBI CTaIbHBIX KOHCTPYKIUM
[Tpunoxenue I" Marepuainsl 1J11 COEIUHEHUN CTAIBHBIX KOHCTPYKLUI
[Ipunoxenue /I dusnueckue XxapakTepUCTUKU MATEPUAIIOB
[Mpunoxenne E Kospduuments! yciaoBuid paboTel Ui pacTSHYTOTO OIMHOYHOTO YTOJIKa,
MPUKPEIUIIEMOTO OJTHOH MOJIKOM OonTamu
[Mpunoxenne XX Kosdduuments: ans pacyera Ha yCTOHYMBOCTH LEHTPAIBHO- M BHEIEHTPEHHO
CKATBIX 2JIEMEHTOB
[Mpunoxeane N KoappuunmeHT Cpax A0S pacdyeTa HAa YCTOWYMBOCTH CHKATBIX CTEpIKHEH
TOHKOCTEHHOT'O OTKPBITOTO CEYEHUS
[Mpunoxenne K KoahdurmenTs! as pacdera Ha IPOYHOCTH SJIEMEHTOB CTAaIbHBIX KOHCTPYKITHI
[punoxenwne JI Meronnka mogbopa MUHUMAIBHBIX CEISHUH N3THOAEMBIX HIIEMEHTOB
JI.1 OO0mmme moIoXKeEHNs
JI.2 Banku U3 0JHOPOAHOTO MaTepHalla C yCTOMYMBON CTEHKOM
JI.3 bucranbHble 6aky ¢ YCTOHUHNBOW CTEHKOM
JI.4 Banku ¢ TuOKOM CTEHKOH
J1.5 Banku ¢ meppopupoBaHHON CTEHKOM
[Mpunoxenne M KoaddunueHt ycroitunBocTr pu u3rude ¢y
[Mpunoxxenne H YcToHYMBOCTG CTEHOK 0ajlOK, YKPEIUICHHBIX MPOIOJIBHBIMU M MPOMEXKYTOUHBIMH
pedpaMu KEeCTKOCTH
Ipunoxenne O PacueTHble NIMHBI KOJIOHH U CTOEK
O.1 PacuerHast [yinHa KOJIOHH C Y4ETOM BIMSHHS XapakTepa Je(opMHpOBaHMS CHUCTEMBI IO/
Harpyskomn
[Mpunosxenne I1 KoadduimenT pacueTHOH IITHUHBI |L yIaCTKOB CTYIIEHYAThIX KOJIOHH
[Ipunoxenue P K pacuery 31€MEHTOB Ha yCTaJlIOCTh
[Tpunoxenne C VY3mel epM C¢ HEMOCPEACTBEHHBIMH TNPHKPEIICHMSIMU 3JEMEHTOB DPEMIETKH K
nosicam
C.1 O061me momoxeHus



C.2 depMbl U3 THYTOCBAPHBIX MTpoQuiIen
C.3 ®epMBl U3 KPYIIIbIX TPYO
C.4 ®epMel U3 AByTaBpOB
[Mpunoxenne T Cixarble 37IeMEHTHI ¢ THOKOH CTEHKOM



