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MpeaucnoBue

Llenu 1 npuHumnbl ctanaapTtusauun B Poccuitickon ®epaepauumn yctaHosneHb! defeparnsHblm
3akoHOM OT 27 pekabpsa 2002 r. Ne 184-03 «O TexHWYeckom perynuposaHwu», a npasuna
paspabotku — nocranosnenvem [pasutennctea Poccuiickoit degepaunm ot 19 Hoabpa 2008 r.

Ne 858 «O nopsake paspaboTkv v yTBEpNOEHUS CBOAOB Npasun».

CBeaeHus o ceopne Npasun

1 UCNONHUTENN - UHUUCK um. B.A. KyuepeHko — nHetutyT OAO «HULL «CTpountenscteoy,
LUHWMNCK um. MenbHukosa, 3A0 «MetakoH ueHTp», OO0 «MnnaHa MI», OO0 «Cranko UMJ»

2 BHECEH Texnuveckum koMuTeTOoM no cTangapTtudaumm TK 465 « Ctpoutenscreo»

3 MNOArOTOBNEH «k yrsepxgeHwo [enapraMeHTOM apxuUTeKTypbl, CTPOUTENLCTBA U
rpagoCcTPoOUTENLHON NOMNTUKK

4 YTBEPXJEH npukazom MuHucTepcTBa peroHanbHoro passutus Poccuiickoin ®epepauun
(MuHpervon Poccuu) ot 29 pekabps 2011 r. Ne 619 v BBepeH B geicteue ¢ 01 ausapa 2013 r.

5 3APEMMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynupoBaHuio U
meTponorun (Poccrangapt). Mepecmotp CIT 128.13330.2011 «CHull 2.03.06-85 AniomuHueBble

KOHCTPYKLMUY»

Ungpopmayusi 06 usMeHeHUsX K Hacmoswemy ceoly npasun nybnukyemcsi 8 exezo0HO U30asaeMOM
UH(OPMaUUOHHOM ykasamene «HayuoHansHele cmaHOapmei», @ MEeKCm U3MeHeHUll U nonpasoK — 8
exemecayHo u3dasaemsix UHOPMAUUOHHBLIX yKka3amensax «HayuoHansHele cmaHOapmbi». B crydae
nepecMompa (3aMeHbl) unu OmMMEeHbI Hacmoswezo ceoda npasun coomeemcmsyouwee ysedomnerue Gydem
ony6uKo8aHo 8 eXeMecayHO u30asaeMoM UHOPMaUUOHHOM yKaszamene «HayuoHarbHble cmaHdapmeiy.
Coomeemcmeyiowan UHGOPMayUs, yeedoMneHue U MEKCMsl Pa3Mewalomes Maioke 8 UHGOPMAayUOHHOU
cucmeMe 06We20 MoNb308aHus —~ Ha oguyuanbHom calime paspabomyuxka (MunpeauoH Poccuu) e cemu
HumepHem

© MuHperuoH Pocemu, 2011

HacTonawmin HOpPMaTVBHLIA AOKYMEHT He MOXeT OblTb MONHOCTBLIO WM HACTUYHO BOCMPOU3BEREH, TUPaXUPoBaH M
pacnpocTpaleH B KadecTee 0UUNaNnbHOrO U3AaHWUA Ha TeppuTopun Poccuitckon Peaepaunu Bes paspewenus MuHpernora

Poccuum
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BBeaenue

Hacrosumii CcBOA MpaBUI SBISETCA aKTYaJIU3HPOBAHHOM
penakuueit CHull 2.03.06-85 «AnoMHHHEBbIE KOHCTPYKLIMHY.
OcHoBanneM 1A paspabOTKH HOPMATHBHOIO JOKYMEHTa SBIAETCA
@epepanpupit 3akoH oT 30 mexabps 2009 r. Ne 384-03
«Texnudeckuit peryIaMeHT o 6€30MacHOCTH 3[aHHH B COOPYXEHUI»

Axtyanusauua CHull 2.03.06-85 BroInosHeHa CliedyIOMmNM
aBTOPCKMM KOJINEKTHBOM: L{eHTpanbHBIH HaydyHO-HCCIIe10BaTENbCKUi
UHCTUTYT CTPOMTENIBHBIX KOHCTpyKuui um. B.A. Kyuepenko
(UHUUCK wum. B.A. Kyuepenko) - wunctutyr OAO «HHUI]
«CTpouTeNnpCTBO» B COCTaBe CIELMAIMCTOB: J-pa TEXH. Hayk,
npodeccopst MU Beoaxos,  II1.J]. Odecckuii,  FO.B. Kpueyos,

KaHaunatel TexH. Hayk bB.I.  bBaoscanos, MHU  Tykosa,
B.I" Hckenoupos,  b.C. [lemaun,  B.B. I[Tueosapos,  WHXEHEpPDI
JI.C. Comnuxoea, ILII. Konechuxog; KaHJI. TEXH. HayK

I'T". Muxaiinos, wuwxeHepol O.A. Xoxnosa, E.B. Anexceesa (3A0
«MeTakoH LEHTP»); A-p TeXH. Hayk B.K. Bocmpos; KaH]. TeXH. HayK
HII Pyscanckun (UHUUTICK um. Menpaukosa); umx. B.FO. Ozepos
(«O00 CTAJIKO HUIUI»); unx. H.H. Opacmoea (000 «ATIJIAHA
MII»).
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CBOJI ITPABII |

AJIIOMHUHHUEBBIE KOHCTPYKIIUHA ¥

Aluminium structures

Jara BBenennsa 2013-01-01

1 O6aacTb npuMeHeHHs

1.1 Hacrosmmi cBOJ NpaBHJ YCTAHABIMBAET HOPMBI MPOEKTUPOBAHHS CTPOUTENBHEBIX
ATIOMHUHHEBBIX KOHCTPYKIMH (WM KOHCTPYKLMH W3 aJlOMHMHHEBBIX CHJIZBOB) 3JaHHH M
COOpYKEHUH.

HopMb! He pacrpOCTPaHsIOTCS HA MPOEKTUPOBAHKUE ATTFOMHHHMEBBIX KOHCTPYKUMH MOCTOB K
KOHCTPYKLIMH 3[1aHUH ¥ COOPYXEHUMH, MMOABEPTalOIIMXCss MHOIOKPAaTHOMY BO3ICHCTBHIO HArpy30K
(ycranocTHass MpPOYHOCTB), @ TAIOKC HENMOCPEACTBEHHOMY BO3JIEUCTBHIO TIOJABIDKHBIX HIIA
JHHAMHYECKHX Harpy30K WM BO3EHCTBUIO TeMrieparypsl Bele 100 °C.

1.2 Ilpy npoOCKTUPOBAaHMHM KOHCTPYKUMM, HaxOAdmMxcs B OCOOBIX YCIOBHAX
IKCIIyaTaluy, KOHCTPYKIHMH YHHKAJIbHBIX 3NAHWH U COOpYXEHHH, a TaKKe CIeUHaIbHBIX
BHIOB  KOHCTPYKUMH  HeoOxomumo  cobmojath  TpeOOBaHHsA, NPEXYCMOTPEHHEIE
COOTBETCTBYIOIIMMH HOPMATHBHBIMH JIOKYMEHTaMH, B KOTOPBIX OTpa>k€Hbl OCOOEHHOCTH
pabOThl TUX KOHCTPYKLHH, |

2 HopmaTHBHBIC CCBUIKH

Hepeqenb HOpMAaTUBHBIX JOKYMECHTOB M CTaHZApTOB, HA KOTOPbIC MMEIOTCA CCBHUIKH B
HaCTOALIEM CBOJAE IIpaBUi, IPUBCACH B IIPHI0XKEHHNU A.

[IpumMeyanue~ [Ipy nons3oBaNy HACTOALIMM CBOIOM IIpaBMA Lienecoobpa3HO NPOBEPUTH
JlefCTBHE CCBUIOYHBIX CTAHAAPTOB M KIACCH(PHKATOPOB B HH(POPMAILMOHHOH cHcTeME OOLIEro Nnojib30BaHNs — Ha
obHIHATEHOM cajite HalMoOHANbHOTO opraHa Poccuitckoit Penepaun no cTaHaapTH3alMu B ceTH MHTEpHET
WIH TO €XEerofHO H3JaBaeMOMY HHGOpMalUMOHHOMY YykazaTenro «HauuoHanpHele CTaHAApTHI», KOTOPBIH
ony6JMKOBaH MO COCTOSHMIO Ha | AHBaps TEKYLIEro roja, H [0 COOTBETCTBYIOLIHM €XKEMECAIHO H3/aBACMbIM
MHOPOPMALIHOHHEIM YKa3aTesIaM, OImyOndKOBAHHEIM B TeKyWleM rody. Ecanm cChLIOUHBIH ROKYMEHT 3aMEHEH
(u3MeHeH), TO NpH TOJAB30BAHMU HACTOAUIMM CBOAOM I[IPaBUJ CJIEAyeT pPYKOBOACTBOBATHECA 3aMEHEHHBIM
(M3MeHeHHBIM) HOKYMeHTOM. ECM CCHUIOUHBIA ZOKYMEHT OTMeHeH 0e3 3aMEHBI, TO MOJ0XKEHHE, B KOTOPOM
JlaHa CChUIKA Ha HEro, IpUMEHSETCA B YaCTH, HE 3aTPArUBAIOWIEH 3TY CCBUIKY.

3 TepMuHBI U onpeJe/IeHUSA

TepMuHbl, Hcnonb3oBaHHble B HacrosmieM CII, npHMeHEHH B COOTBETCTBUHM C |
["OCT 1583.

4 O0mue MoJIOKEHNA

4.1 AnoMHHHMEBBIE KOHCTPYKIIMH CledyeT TNPUMEHATh TMpPH CTPOUTENBCTBE M
PEKOHCTPYKUMH 30aHHH M COOpYXEHWH /s OrpaxAalollMX W HECYHMX KOHCTPYKUMH B
CNIEIYIOLLMX Clydasx:

H3ganune opuunaibHoe
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MpH HeoOXOAMMOCTH 3HAUMTEJIBHOTO CHWXKEHHMsI MacChl OrpaXIalolIMX M HeCyLIMX
KOHCTPYKIIMH 3IaHUH H COOPYKEHHil;

C Lenpl0 00ecreyeHHs NOBBIILECHHBIX apXHUTEKTYPHBIX TPEOOBAHHH K KOHCTPYKLHAM
3aHHI WIH COOpYXEHHUH;

npH  HeoOXomuMmocTd oOeclleyeHHs [OBBIUIEHHON KOPPO3HOHHOM  CTOMKOCTH,
COXpaHEHHS TMPOYHOCTHBIX XapaKTEPHCTHK IpPH HHU3KUX TEMINEpaTypax, OTCYTCTBHs
UCKpOOOpa3oBaHUs ¥ MarHUTHBIX CBOHCTB.

4.2 Tlpu NpoeKTHPOBaHUH ATIOMHHHEBBIX KOHCTPYKUMH HEOOX0AUMO:

BbIOMpaTh KOHCTPYKTHBHBIE CXEMBl, a TaKKe CE4YEHMA JJIEMEHTOB H MapKu
AehOPMUPYEMBIX ATIOMHHHEBEIX CIUIABOB, TEXHHYECKOro aMIOMWHHMA (YCIOBHO HA3BaHHBIX
«aJIOMHHMIT») M JMTEHHBIX CIMJIaBOB (YCJNIOBHO Ha3BaHHBIX <JIMTEHHBIH aTFOMHHHUIN),
obecrneyrBaromue MPOYHOCTb U yCTOWYUBOCTh KOHCTPYKLUHH;

MaKCHMaJIbHO  HCITIOIb30BaTh  LIMPOKUE BO3MOXHOCTH  NONY4YEHUs  npoduieH
ONTHMAIBLHOTO CEYEHHS MPHU NMPECCOBAHMUM;

YYHUTHIBaTh TEXHOJIOTHYECKHE BO3MOXKHOCTH MpeNpHUATHHR-U3TOTOBUTENECH Npodunei U
KOHCTPYKLUK;

cobaronaTh TpeGoBaHHA MO 3alIUTE CTPOMTENBHBIX KOHCTPYKLHH OT KOPpO3WH
cornacHo CII 28.13330;

cobmopnars Tpebosanus O3 PP or 22 wmrona 2008r. Ne 123-D3 «TexHuyeckuit
perjiaMeHT o TpeboBaHHAX moxapHoil OezomacHocTn», CII 2.13130, CII 4.13130,
[OCT P 53293 n 'OCT 30403;

YUYMTBIBATb TPeOOBaHUsS TOCYAApPCTBEHHBIX CTaHAAPTOB M MOJb30BATHCA KaTajoraMu
aJIlOMHHHEBBIX Npodunein.

4.3 Pacuer anIOMHUHHMEBBIX KOHCTPYKUMH JOMKEH YIOBJIETBOPATH TpeOOBaHUAM
HACTOSIUUX HOPM.

4.4 BykBeHHble 0003HaueHUs BEJIUYHH, HCIIOIF30BAaHHBIE B HACTOSIIEM CBOJE MPaBull,
[pUBEIEHH] B NpUIoxeHuu b.

S MatepnaJibi 1)1l KOHCTPYKIMI U COeXNHeHMI

5.1 Beibop Mapku cmiiaBa U COCTOSIHMS NOCTaBKM MONy(abpUKaTOB alfOMHHHS IS
KOHCTPYKLHMH ClE€AYyET NPOU3BOAUTL B 3aBUCHUMOCTH OT:

XapaKkTepa M MWHTEHCUBHOCTM HArpy3KH, HAmNpsHXKEHHOTO COCTOSIHHS D3JIEMEHTOB
KOHCTPYKLMH, PacCYETHBIX TEMNEPaTyp U TPeOyeMbIX MEXaHUYECKHX CBOMCTB aJlOMUHH,

CTOMKOCTH K KOPpPO3HH;

TEXHOJOTMYHOCTH U3TOTOBJIEHHS MOy (habpUKaToB;

TEXHOJIOTUH U3TOTOBJICHUS Y MOHTaXa KOHCTPYKLHH;

apXHUTEKTYPHBIX TpeOOBaHHH.

5.2 Jlns anioMUHMEBBIX KOHCTPYKUMH cleayeT NpPHUMEHATh AJIOMHHHUA MapoKk H
COCTOSIHMH, yKka3aHHBIX B Tabmuue 1.

ITo xumudeckoMy coctaBy amomuHui noctaBnsercs no ['OCT 4784. Bun cruiaBa B
I'OCTe u B Tabnnue 1, kpome GykBEHHOro, uMeeT LM(poBoe 0003HAYEHHE, B KOTOPOM
nepsasd LMpa — ocHoBa cniaBa (1 — aJlOMHMHUIA), BTOpas — HOMED KOMIIO3HLIMK, IBE
nocneaHre — MopsAAKOBBIA HOMED B CBOEH Ipymnre.

Cocrosinne  nony¢paGpuKaToB W3  alIOMHHMEBBIX  AeQOPMHMPYEMBIX  CIIaBOB
0603Hayal0TCs OYKBEHHO-LUMQPOBOH MapKHUpoBKOH: M — MsaArkuif, otoxokeHHeit; T —
3aKaJIeHHBIN U eCTECTBEHHO cocTapeHHbIH; T1 - 3aKajJeHHbIH U HCKYCCTBEHHO COCTApEHHBIN;
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T4 — He NOMHOCTPIO 3aKAIEHHBIH M €CTECTBEHHO COCTapeHHBIH; TS — HE MOMHOCTHIO

3aKaJIeHHBIH M MCKYCCTBEHHO cocTapeHHBlit; H — HaraprosanHsli; H2 — nonyHarapToBaHHEI.
5.3 B 3aBHMCUMOCTH OT Ha3HauY€HHs 3JAHHH W COOPYXEHHH MNpPH HCIONL30BAHHH

AIFOMHMHHSA KOHCTPYKLIMH pa3AensAloTcs Ha YeTslpe rpynnsl. [IpuMepHslii cocTas rpynm:

['pynna I — orpaxparouye KOHCTPYKUHH (KpOB/IH, BHUTPUHBI, BUTPaXH, (HOHApHbIE
MeperuieTsl, MOABECHBIE NOTOJKH, MEPErOPOAKH) U 3allONIHEHHUE IPOEMOB (OKHa IBEpH,
BOpPOTa).

I'pynna II — KOHCTPYKLMH, COBMEIIAIOIHNE HECYIHE H OTPaXKAaIoIUe QYHKIIHH:

MNPOCTPAHCTBCHHbIE JIMCTOBBIE MNOKPHITHA 34aHHH, B TOM YHCJE KYIIOJbHBIE WIH
BUCAYHE;

KPYMHOONOYHBIE M pPEINETYaThIe IMOKPBITHA C IIPEABAPUTENLHO HANPHKEHHON
KpOBEJIbHON OGILUBKO;

pe3epByapbl H CHIIOCHI; .

KpOBENBHEIE M CTEHOBBIC MAHENM OOLIECTBEHHBIX M MPOMBILUIEHHBIX 31aHHH, B TOM
YHCie CO B3PHIBOONACHBIM MPOM3BOJICTBOM, a TAaKXKe IPH HaJUYMH BBICOKOM BIIAXKHOCTH
BHYTPEHHETO BO31yXa;

KpOBENbHBIE MAaHENH OOIIECTBEHHBIX 3MaHUH, K KOTOPHIM MPEIBABIAIOTCSA BHICOKHE
apXMTEKTypHble TpeOOBaHHS.

I'pynna III — Hecyiye cBapHble KOHCTPYKLHMH:

CTAaUMOHAPHBIE HECYILME KOHCTPYKUMHU: (EepMbl, KOJOHHBI, MpPOrOHBI MOKPBITHH,
NpPOCTPAHCTBEHHBIE pelueTyathbie KOHCTPYKUHMH NIOKPBITUI NPOMBILIJIEHHBIX
OOMBIIENPONETHLIX 3AaHUH;, 3MaHWM NpPH HAJUYAM arpecCHBHBIX CpeJ; MOKpPBITHH
001LeCTBEHHBIX 3AaHHH: BLICTABOYHbIX T1aBUIBOHOB, a3POBOK3aJIOB H T.11.;

3JIEMEHTHI CTBOJIOB M OallleH aHTEHHBIX COOPYXEHUH; ONOpPb! BBICOKOBOJBTHBIX JTHHUMN
3JIEKTpoIepeiayr, BO3BOJUMBIE B YAAJIEHHBIX WM TPYAHOAOCTYNHBIX paHOHAaX;

cO0opHO-pa300pHblE KOHCTPYKLMH KapKacoB 3/1aHHIA U COOPYKEHHUH, OIIOKH MOKPHITHS
U Jp.

I'pynna IV — xoHcTpykumu, oTHocsmMecs K rpynme III, He umeromme CBapHBIX
COCUHEHHH,

5.4 Buzpl anioMUHHEBBIX NM01y(habpUKaTOB Ajisd CTPOUTEIbHBIX KOHCTPYKUHMH clnenyeT
npuHKMaThb 1o tabnuile 1. [To cornacoBanuio ¢ METaUTyprud4eCKMMH 3aBOJaMH JAOMYCKaeTCs
NpUMEHEeHHe OPYTUX BUIOB MosiyGabpHKaTOB M3 CIUIABOB, OOECHEYMBAIOIMX Tpe6yeMme
XapaKTEPUCTUKU NPOYHOCTH, XKECTKOCTH, JOITOBEYHOCTH U APYTHX CBOHCTB.

5.5 Jlns M3roToBJEHHS aIIOMHMHHUEBBIX OTJIMBOK, a TaKXe JUIi COEOUHHTEbHBIX
3JIEMEHTOB, OMOPHBIX IEMEHTOB KOHCTPYKUMH CleAyeT NPUMEHATh JUTEHHBIN CIUIaB MapKu
AK8M3y (BAJIB), ynoBieTBOpsAIOIWMIA 0 XUMHYecKoMy cocTaBy Tpebosanusam ['OCT 1583.
[Ipn HEeoOXOAMMOCTH NOBBIIEHHS KOPPO3UOHHON CTOMKOCTH CllelyeT NPHMEHATh CIUIAaBbI
AK74 (AJI9) unu AK9u (AJ14).

JlomyckaeTcsi MPUMEHATh OTJIMBKM U3 MaTtepuaios, yka3adHsix B CII 16.13330, npu
COOTBETCTBYIOLIEH 3alIUTE OT KOHTAKTHON KOPPO3HH.

5.6 Tlpu aproHoayroBoii cBapke aNflOMHHHEBBIX KOHCTPYKLMI ClIeQyeT B 3aBUCHMOCTH
OT CBApUBAEMOro CriiaBa (cM. Tabnuuy 8) npuMeHATh cBapouHyto npososoky no F'OCT 7871
u3 amomuuus Mapok CBAS, CBAMI3 u CB1557, yRoBneTBOpAIOIIMX 1O XHMHYECKOMY
cocray Tpebosauusam 'OCT 4784, u apron mapku A no 'OCT 10157.

5.7 Bontel U3 amoMuHus Mapok AMrSn u ABT1 cnenyer npumenate no 'OCT 14838
u TOCT 21488. Jonyckaercs npuMeHsTs ais Goatos amomuuuii mapox AJI33T1, J18T,
B65T u B94TI.
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Ta6bnuna l
Cucrema OGosuauenne | Cocroanue | FOCT Ha noctasky no MexaHW4eCKHM CBOMCTBaM riony(pabpHkaTos
CNj1aBoB MapoK ROCTaBKH JMCT npogunb Tpyba NieHTa
1 2 3 4 5 6 7
CnnaBbl, TEDMHUYECKU HE YIIPOYHSIEMBIC
Al AJll M 21631 18475 13726
1013 (15 1V) I; IV) (L 1V)
M 21631 - 18475 13726
Al M AMu* (1; 1) (I 1) (I; I1)
1400 Ho 21631 _ ~ 13726
{n (I
M 21631 13726
AMr2** (I I [1519)
1520 21631 B B 13726
. 2 (I (1
g " 21631 13726
AMr3 (I; 1) ~ _ (L 1)
1530 H2 21631 13726
(11 (1)
CnnaBm, TCPMHYECKH YIIPOYHACMBIC
AJ[31*** T 8617, 18482;
1310 22233 22233
(L 11) @ 1)
18482; 18482;
T1 - 22233 22233 B
AI31 (1) 1)
1310 T5; 8617;
T4 22233 -
(L, 1D
8617;
T 22233
Al Mg Si AJI33 _ 01 _ _
1330 8617;
Tl 22233
(II; IV)
21631; 18475
M 22233 - 22233
an dan
21631; 8617; 18482;
AB T 22233 22233 18475 _
1340 (In (10 22233
dn
21631; 8617 18482;
Tl (1V) (IV) 18475
Iv)
. 6060 22233 22233
Al Mg Si 6063 e - (1L 11 V) | (15 OE T 1) -
1915 T 21631 8617 18482 ~
. (IL; 111) (IL; 111 (I1; 111)
Al Zn Mg 1925%%* I ) 8617 18482 _
(I1; 11T (I1; 111)
T 8617 ~
B95 (V)
Al Zn Mg Cu 1950 1 B 8617 18482 B
(V) av)
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IMTpuMeyanue- B ckobkax yxasaHbl rpynIsl KOHCTPYKUHI, B KOTOPLIX MPUMEHACTCA AAHHBIH
crinas (cM. 5.3).

* AmoMMHMA Mapkn AMUM cliexyeT MpUMEHATH NPEeMMYLUCCTBEHHO MJIA JUCTOBBIX KOHCTPYKLMiA
AEKOPaTHBHOTO Ha3sHaYeHNA, NOANEKAUIUX aHOAHPOBAHHIO B YEPHBIH LBET.

** KpoMme yka3aHHBIX B TaGuuue 1, U3 JaHHOW Mapkd alnlOMHHHS W3FOTaBIMBaroT noxydabpukar B
BHOEC TIUTHI.

*** KpoMe yKa3aHHBIX B TaOnuue 1, U3 JaHHBIX MapOK aJlIOMMHHUS M3rOTaBIUBAIOT NOLydabpukar B
BHJE NpYyTKa. :

*¥*x* CocrosiHue noctask — cM. [OCT,

5.8 CranpHbie GONTH B anlOMMHHEBBIX KOHCTPYKUMAX CENyeT NPUMEHATH COTJIACHO
tpebopanuaM CIT 16.13330. [Ins coeauneHWH ¢ HCHONB30BAaHUEM CTalIbHBIX OONTOB
HeOOXOAUMO [pefyCMaTpHBaTh MEPONPHATHA MO 3alMTE HX OT KOHTAKTHOH KOPpO3HH B
coorBerctBuu ¢ TOCT 9.303.

B cnywae npuMeHeHHs O00ATOB M3 HEpXKaBeOLIEH CTald AONOJHHTEIbHBIE
MEpPOTPHUATHA TIO 3aILUTE ATFOMHHHS OT KOHTAKTHOH KOPpO3UH He TpeOyroTCs.

s 60N TOBBIX COEAMHEHHUE ClielyeT MPUMEHSATh CTalbHbIE OONTHI, YIOBICTBOPAIOILHUE
texuuueckuM Tpebosanuam T'OCT 1759.0, TOCT P 52627, TOCT P 52628, u maibsl,
ynosneropsroiiue Tpebosanusam 'OCT 18123. [HaitOp cneqyeT npUMeHsTh: KpyIible — MO
FOCT 11371, koceie — no 'OCT 10906 u mnpyxunHsle HopManbHbie — 110 FOCT 6402;
raitku — o 'OCT 5915.

Jns OpUKLHOHHBIX U (JIAHUEBBIX COSOMHEHMI CREAYeT NPUMEHATb BBICOKOIIPOYHBIE
Gontel (60nTH B McnonHenun XJI kiacca npoyHocty He HWxke 10.9 ¢ npenpaputenbHbIM
HarpsHXKeHHEM):

s GPUKUMOHHBIX coefnHenuii — ynosnersopsiomye tpebosanusm FOCT P 52643 u
'OCT P 52644, a ux koHcTpykuuio U pasmepsl — 1o IOCT 22353 u TOCT P 52644, raiiku u
wainobl K HuM — 1o FOCT P 52645, TOCT P 52646 u TOCT P 52643;

U (NaHUeBBIX COCAMHEHUN — ynopierBopstomue TpeboBanuam ['OCT P 52643 u
"OCT P 52644, a ux koHcTpykuuio u pazmepsl — no [OCT 22353 u FOCT P 52644, raiiku u
uaitbsr kK HuM — o FOCT P 52643, TOCT P 52644 n TOCT P 52645.

BuHTEl HOpManbHOH TOoYHocTH crnexyeT mpuMensts no [OCT 17473, TOCT 17475,
[OCT 10619 u I'OCT 10621.

3aKkiIenky U3 CTauu W afoMHHus ciaenyeT npuMerats mo TOCT 10299, TOCT 10300,
'OCT 10301 u T'OCT 10304.

CrnenyeT NPHMEHATh CIEAYIOIME aNIOMHUHUEBBIE CIUIABBI U MOCTABJIEHHBIX B
XOJIOJHOM COCTOSIHHY 3aKJIETIOK:

HaraproBaHHbIX — AJ1H;

TEPMHYECKH HEYNPOYHsAeMbIX — AMu u AMr;

OTONOKEHHBIX — AMrSTIM;

3aKaleHHBIX U HCKYCCTBEHHO COCTApPEHHBIX — CIUIAaBBb! NMOBHILICHHOH MIACTHYHOCTH H
KOppo3uoHHO# croiikoct — AJI33T1 n ABTI1 M BHICOKONMPOUHBIHA 3aKNENOYHBIH CIIaB —
B94Tl;

«CHIpBIX» (0e3 TepMuueckoit o6paborku) — J18m;

3aKaJEHHBIX K ECTECTBEHHO COCTapeHHBIX (C TepMHUyeckod o00paGoTKOH)
NYPAIIOMHUHUEBBIH  3aKJIENOYHbIH  CIUIaB  MOBBLIIUEHHOW  IJIACTHYHOCTH JI18T w
AyPaJiOMMHHAEBBIN 3aKNEMOYHBIN CM/IAaB MOBbILIEHHON Npo4yHocTH B65T. ‘
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B 1ie/1X NOBBIIEHNS KOPPOSHOHHOM CTONKOCTH cliefyeT He JOMyCKaTh PaCXOXIEHHUs B
CoepXKaHUK MeJH B OCHOBHOM METAJII€ M METAJLIE 3aKJICTIOK.

5.9 B KOHCTPYKLHSX W3 aTIOMHHHEBBIX CILIABOB aHKEPHBIE OOTHI CJEAYET BBINONHATD
M3 CTanM MpHY COOTBETCTBYIOUICH 3allUTe OT KOHTAKTHOW KOPPO3WH. AHKEpHBIE OGOJITHI
clIelyeT pUMeHsTs cornacHo Tpebosanuam CII 43.13330.

5.10 dusnyeckue XapaKTEPUCTHKH ATIOMHUHHS Ul CTPOMTEIBHBIX KOHCTPYKIHMH
clenyeT npuHUMaTh no Tabimiuam B.1 1 B.2.

6 PacueTHble XapaKkTePHCTHKH MaTEPHAJIOB H COeAMHEHHH

6.1 PacueTHEIe 3HaYEHUs CONPOTUBIECHUS (PaCUETHBIE COTIPOTHBIIEHHS) 1JIS PAaCYETHBIX
TEMIIEpaTyp Hapy>XHOro Bo3ayxa oT 50 no munyc 65 °C and neopMHPYEMBIX aIIOMHHHEBEIX
CIIABOB, HE YIpPOYHAEMBIX TepMudeckod oOpaborkoil, npuBeseHr B Tabanue 3, a
YNpOYHSACMBIX TepMmHdyeckol o6paboTkoit — B Tabnuue 4, NpU ITOM pacyeTHHIC
CONPOTHBIEHUA CABUTY M CMSATHIO YCTaHOBIEHHI B COOTBETCTBHHM C TalmuueH 2 ¢
OKpYTIJIeHMEM 3HAa4eHUH pacyeTHbIX CONPOTHRIICHUH 10 5 H/mm,

Tabnuua 2
Hal’lpﬁ)KEHHOC COCTOAHUE PacueTHLIe
COTNIPOTHBIACHUSA

Pactsxenue, cxxaTue M H3rHo R
Cusur R, =0,6R
Cwmstue

TOPLEROH MOBEPXHOCTH (IIPH HATHYMH NPHUTOHKH) R,=1,6R

MECTHOE IIpH IUIOTHOM KacaHHU Rip,=0,75R

Tabanumoma 3

PacueTHoe conporusnenue, H /MMZ,
TEPMHHUCCKH HE YIIPOYHASMOr0o aIIOMUHHA MApoK
HanpmxenHoe 0b60- AMr2H2, AMr3H2 5
COCTOSHHE 3Ha- TIATRI, JIACTBI HUTEHHOTO
yenne | AIIM [ AMuM | AMuoH2 | AMr2M | npyTky, AK8M3y
apoduiH, (BAJI8)
Tpy6l
Pactskenne,
cKaTHe R 25 40 100 70 120 140 135
¥y u3rud
Cpasur R | 15 25 60 40 75 85 80
CwMsTre TopueBo#
NOBEPXHOCTH (TIpU R, 40 65 160 110 190 220 215
HAJIHYMY IPUTOHKK)
CMmATHE MeCTHOE
NpH ILIOTHOM Ry 20 30 75 50 90 105 105
KacaHHH
Pactsxenne 8
HanpaBjieHUH
TOJILIUHE Ry, 25 40 100 70 120 - -
IIPECCOBAHHBIX
nonydabpukaros
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PacueTHoe conporusnexue, H /mm?,
TEPMUYECKH YTPOUHAEMOro allOMUHHA MapoK
ABT B95T1
O6o- *
HanpsxeHHoe 3Ha- JIHCTH
COCTOfIHME oHHe JIHCTHI (5-10); JIUCTBI
JICTHI (5-25); MAMTEL e TIPYTKH; 0,5-4);
0,5-4) TPy TKH,; (26-40) 124 npodunu nauTer*
npodusn (< 10)**; (26-40)
TpyOb!
Pacrkenie, R 110 100 90 115 300 290
CXKaTHe M H3rHb
Casur R, 70 60 55 70 180 175
CwmsTre TOpLEeBOi
HOBEPXHOCTH (IpH R, 175 160 145 185 480 465
H&JIMYMH NPUTOHKH)
CMATHE MECTHOE NpH
IUIOTHOM KaCAHHH Ry 85 75 70 90 225 220
PactskeHue B
HalpaBJICHUAH
TOJIILHHBI Ry 110 100 90 115 300 290
APECCOBAHHBIX
nonygpabpHkaTos
IIpuMeyaHue - 3HaueHNs B CKOOKaX MpHBEACHEI B MM.
* JIUCTBI M TINTHI IJIAKUPOBAHHEIE.
** Iins npodunei n3 cnnapa B9STI tTommumHoii ot 10 10 20 MM — R = 320 H/Mm?; ot 20 10 40 MM —
R = 340 H/mmv?,

3HaYeHHE PacdeTHOro COIPOTHMBIICHHS alIOMHHHA NIPU PaCTSDKCHHH, CKATHH U U3rube
R cnepyer npUHUMaTh PaBHBIM MEHBIIEMY M3 3HA4Y€HHH pAacyeTHOTrO CONMPOTHUBJIEHMS IO
YCJIIOBHOMY NpEAENy TeKy4ecTH R, U pacyeTHOro CONMpPOTHBIEHHUS IO BPEMEHHOMY
CONpoTUBIEHHIO R,. [Tpu 3TOM

R,=Ry/m;
R.,= Ry, /YmYu ’
rae Ry, — HOPMaTHBHOE CONPOTUBIEHHE AMIOMHUHHUSA, NPHHUMAEMOE PaBHBIM 3HAUYCHHUIO
YCIOBHOTO TMipejiefla TEKy4YeCTH CEYEeHHUA Ogy [0 TOCYHAapCTBEHHBIM
CTaHJapTaM M TEXHUYECKHUM YCJIOBHSIM Ha aJIIOMUHHH;

R,» — HOPMaTHBHOE CONPOTHBIICHHE ATIOMHHHA pa3phIBY, IIPUHUMAEMOE DPaBHBIM
MHMHHMabHOMY  3HAQYEHHIO  BPEMEHHOrO0  CONPOTHBICHUA O©p IO
roCYJapCTBEHHBIM CTAHIApTaM U TEXHHYECKUM YCIOBHSAM Ha allOMUHUIA;

Ym = LIL;
Y. = 1,45.

ITpy NpoeKTHpOBaHMH OTPaXAAIOMIMX KOHCTPYKIIMH W3 aJIFOMHHHEBBIX CIUIABOB MapoOK
AMu un AMr (cocrosinue moctaBok M u H2) pacueTHble CONpOTHBIIEHHS MpU H3rHOE,
PaCTAXKEHHH M CKATHH MOTYT OBITh yBeIHyeHbl Ha 10 % s

NpoQHIMPOBAHHBIX JIUCTOB M 3AMKHYTBIX NMOTOHHBIX 3JEMEHTOB, Y KOTOPBIX ILIOCKHE
NPSAMONHHEAHBIE Y4aCTKH He MPEBHIIAOT 50 TONIUMH HCXOIHOMH 3ar0TOBKH;

NpOQUINPOBAHHBIX, XOJOJIHOTHYTBIX MOTOHHBIX 3IEMEHTOB, €C/IM OHH 3aKaHYMBAKOTCH
nehOpMHPOBAHHBIM YYaCTKOM, U IUIOCKHE YYacTKH HE MPEBBILAIOT 50 TOMIUMH MCXOAHOM
3arOTOBKH.
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IIpy pacuere KOHCTPYKLMH ClIe€oyeT yYHTHIBATh KO3G(PULMEHTH BIUSHUS M3MEHEHM
TEMIIEPATYPHI ¥ X KOIPGHUHEHTH! YCA0BHH pabOTH! 2JIEMEHTOB aTIOMHHHEBBIX KOHCTPYKLHUH
Yc , IPUBEICHHBIE COOTBETCTBEHHO B Tabiuuax 5 U 6, a Takie Ko3pPUUHEHTH HAASHKHOCTH
N0 Ha3sHA4YEHHIO Y, TNpPUHUMaeMble corinacHo TpeboBanuaM degepaqbHOrO 33aKOHA OT
30 mexabpst 2009 r. Ne 384-03 «TexHHueckHH perlaMeHT O 6€30MacHOCTH 34aHUH H
COOPYXKCHUIY.

Tabnuna S

3nauenns ko3 GULUMEHT] ¥, NIpH pacdeTHOM Temneparype, °C
Mapka antoMuHHS HIDKE MUHYG 65 OT MHHYC 65 or 5l
ao 50 Jo 100

ANll, AMn 1 0,85
AMr2, AMr3 ' 1,05
AJI31,AJI33,AB 1,1 1 0.9
B95, 1915, 1925, 1.05 ’
AK8M3y4 (BAJI]) ’

OtHecenne o00BeKTa K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTH MPOM3BOAHTCS
I'eHepanbHBIM MPOEKTUPOBIIIMKOM 10 COINIACOBAHHIO € 3aka3zdyukoM coriacHo I'OCT P 54257.

[IpuBenenusle B Tabnuue 5 3Ha4eHUs KOIPQULMEHTOB Y, HE 3aBHCAT OT COCTOAHMSA
MOCTaBKH aIIOMHUHHUSA (cM. Tabmumy 1). |

IIpu HempeprIBHOM ACHCTBHM HOPMATHBHOMW HAarpy3Kd CBBIILE OJHOTO FOA3, a TaKkKe
IIpH HENPEpHIBHOM JEHWCTBUM CBBILIE [IBYX JIET HOPMAaTUBHOM Harpy3KH, COCTABJAIOILEH
ceelie 0,9 pacyeTHOH, i KOHCTPYKIMH, IKCILTYaTHPYEMBIX NPH PaCYETHHIX TeMIepaTypax
Beiie 50 °C, xoadduuueHTH ¥, cnenyer yMmenpmath Ha 10 % .

3a pacyeTHyI0O TeMIlepaTypy B paHOHE CTDOHTENbCTBA CIEAYeT IPHHUMATb
TemIepaTypy Hapy>XHOTo Bo3ayXxa Hambojee XOJOAHBIX CyTok obecneyeHHOCTbI0 0,98,
onpenenennyro cornacuo CIT 131.13330.

Pacuernas TexHomornyeckas Temneparypa ycTaHaBIMBaeTCs 3aJaHueM Ha pa3paboTKy
CTPOMTEIbHOM YaCTH IPOEKTA.

Tabnuna 6
DneMeHTHl KOHCTPYKLu# Koagguunentu ycrosu#
paboThi, Y,

1 Kopniyca u auuia pezepsyapos 0,80
2 Konounsl XMiIbIX H OOIIECTBEHHBIX 3JaHMH INpH MNOCTOAHHOH Harpyske, 0,90
coctasasiomedi He meree 0,8 ot pacuerHol
3 CikaTble D/IeMEHThl PEIIETKH TWIOCKHUX (epM NpHi rHOKOCTH:

A <50 0,90

A>50 0,75

4 Cxatble pacKOCHl H CTOHMKH NMPOCTPAHCTBEHHEIX PElIEeTUaThIX KOHCTPYKUMHA K3
OJMHOYHBIX YIOJNKOB, UPHKPEIVIAEMBIX K TmofscaM oJHOH nonkod (mms
HEpaBHOMOJMOYHEIX YrojKoB — OOnbLIeH NONKOH):

a) CBapHbIMM [UBaMy HaM JBYMA U OGonee OGomramu  (3aKienxamu), 0,75
YCTaHOB/ICHHBIMH BJOAB YTONKA;

6) onHum GontoM 0,60
5 Ckathle 3/eMEHTbE M3 OJMHOYHBIX YIOJKOB, TNPHKPENNAEMbIX OINHOH MONKOH 0,60
(N HEpaBHOMOJOYHEIX YTOJIKOB ~— MEHBIUCH MOJNKOHA), 33 HCKIIOUEHHEM
3/IEMEHTOB KOHCTPYKIHH, YKa3aHHbIX B 1103 4 Hacrosilest Tabmuupl M MIOCKHX
L pepM 13 OJMHOYHEIX YTOJIKOB
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INMpumevanus
1 Koaddbuuuents: ycnopuii paborbi NO3HLHHA 3 H 5 [PH pacueTe COBMECTHO YYMTBIBATH HE CIEAYeT.

2 Koadduuments: ycnosuit paGoret mosuuuit 3 W 4 He pacmpOCTPaHsIOTCA HAa KpeIUIeHHs

COOTBETCTBYIOLIHX 3EMEHTOB B y3Jax.
3 JIns cxarbiX packoCOB NMPOCTPAHCTBEHHBIX PELIETYATHIX KOHCTPYKUMI U3 OAHHOYHBIX YIOJIKOB IIPH

TPEYTOIBbHOM pelleTke ¢ pacnopkamMH (CM. PUCYHOK 8,0) Ko3d@uuMeHT yCioBHii paboThl NO3MUKK 4 HE
YUWUTBIBACTCA.

4 Jina ciay4aes, He OrOBOPEHHbIX HacToslel Tabnuuei, B popMysiax cleRyeT npHruMath y. = 1,0.

6.2 PacyerHsie CONIPOTHUBJICHHUA PACTAXCHUIO aJIIOMHUHHA Rpl U3 JIUCTOB AJiA 3JICMCHTOB
KOHCTp}'KIlPIf;I, 3KCILTyaTalldad KOTOPBIX BO3MOXHa H [0CHe JOCTHXEHHA aJIlOMUHUECM
YCJIOBHOTO Mpeaeiaa TeKy4eCTH, CIeayET NPpUHUMATD 110 tabnauie 7.

Tab6nuuma 7
Mapka 1 COCTOSIHHE AIFOMHHMS AIlIM AMuM AMPR2M AMr3M
PacquHOS CONPOTHBJIEHHE 35 55 85 100
Ry, Himm

6.3 PacueTHble CONPOTHBAEHHUS CBAPHBIX COCAMHEHHH Ui pacueTHBIX TeMMepaTyp OT
50 1o muHyc 65 °C npuBeneHs! B Tabsuuax 8 u 10.

6.4 PacuyetHoe cOMpoTUBIEHHE R,  CBapHBIX COEAMHEHHH, BBIMOJHEHHBIX
aproHOAYI'OBOW CBapKoW ¢ (PU3MYECKUM KOHTPOJIEM KayecTBa IiBa (PEHTreHO- MM ramMMa-
rpaUpoBaHHEM, YJIbTPa3BYKOBOH [eGEKTOCKONMEH M Ap.) clexyeT IpUHUMATH JUIA
TEPMHUYECKH HE YIPOYHIEMOTO aJlOMHHHA N0 Tabnuue 8 ¥ A1 TEPMUYECKH YIPOUHSIEMOIO
aNtOMUHHUA — no Tabauue 9.

Jlna CBapHBIX CTHIKOBBIX PACTAHYTHIX LIBOB, KAQY€CTBO KOTOPHIX HE KOHTPOJHPYETCH
(pH3UYECKHMH METOLAMH, 3HAYEHHS PacCUETHBIX COMPOTHBIEHHUH no Tabauuam 8 u 9 cnenyet
yMHOXaTb Ha 0,8.

Tabnuua 8

PacueTHoe conpoTHpichue CBAPHLIX WBOB, H/MM?,
TEPMHYECKH HE YIPOYHAESMOrO ANIIOMHHHUA MapOK
CsapHble HanpsokeHHoe 060- AIIM AMuM AMr2M; AMr3M;
COCAMHEHUS COIZTOXHHC 3Ha- AMr2H2 AMr3H2
M WBbI yeHHue NPy CBApKE C MPUMEHEHUEM NEKTPOLHON
MMM MPHCAZ04HON NPOBOJIOKH MapOK
CBAS CBAMy CBAMI3 CBAMIS
Betbix Cxatne, pacTxeHue R.. 25 40 65 70
Haru6 30% 45% 65 70
Casur R 15 25 40 45
Yraosbie
— Cpes Ry 20 30 45 50
* JIns KOHCTPYKL{MH, IKCILTYaTALMA KOTOPBIX BO3MOXHA Y MOCHE JOCTHKEHHA aATIOMHHHEM Ipeaena
TEKYUECTH.
10
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Tabnuua 9
PacueTHOE CONPOTHBIEHHE CBAPHBIX LIBOB, H/MM”, TepMuuecky
__ynpoyHAeMOro aJllOMHHHUA MApoK
AT, 1 19151
Coapubie | o owernoe ABIT | ami1s | AmBITI -
coeHHeHN cozromne O6o3nayenne AJ131T4 r:z‘fr;(::;ui’;e
e 4-10 | 5-12
€ NIPUMEHEHHEM EKTPORHOH HITH TIPHCAAOYHON
NPOBOJIOKH MapoK
CBAMI3; 1557 1557
Bethik Cxarue,
pacTskeHye, R, 55 . 65 80 100 155
mrnb**
Casur Ros 35 40 50 60 105
Yrnossie
ILBEI
Ey— Cpes Ry 45 55 110
U n060BbIE)
* Cpapka amomunHus Mapkn 1915T npm Tommube Metamna 4 MM NPOM3BOIMTCHA TONBKO
BONB(PAMOBEIM 2JIEKTPOLOM, TIPH 3TOM CHIEIYET IPUHUMATE R, =110 H/mm,
** [Jpn cBapKe IUIABAWIMMCH (aBTOMATHHYECKas M MEXaHU3MPOBaHHas CBapKa) MM BORb(PaMOBHIM
(pyd4Has ¥ MEXaHW3UPOBAHHAS CBApKa) 3NEKTPOLIOM.

[MpumeuaHnus
1 PacyeTHple COMPOTHBIEHUA CBapHBIX COCAMHEHMI amoMuHuMst Mapku 1915T ykasanw ans

NIpeCCOBaHHBIX Mpoduneil 1 THCTOB.
2 PacyeTHBle CONPOTHBICHHS CBAPHBIX COSAHMHEHHH MOryT ObITh IOBHILEHH NOBTOPHOH 3aKaikoH H

craperneM (1OC/Te CBAPKH COEAMHEHHA), NPpH 3TOM JuA cruiasa AJ[31 caenyer npunumate R, = 0,9R; ans
cruasa [915T — R, = R (rae R — pacueTHOe CONPOTHBIIEHHE, ONpeaensemMoe no rabiuue 6).
3 B cBapHBIX HaxXJIECTOYHBIX coefMHeHMax M3 cmnasa AJ[31 npumeHsTs noGOBBIE  WIBLI HE

JOTIYCKaeTCHA.

6.5 PacuetHOe COMpOTHBICHUE R,, aIIOMUHUA B OKOJIOUIOBHOH 30HE (PUCYHOK 1,
ceyenre | —1) npu aproHOAYroBOH CBapke W HCIONb30OBAaHMK 3JIEKTPOAHOM HIH -
TIpHCaJOYHOM NPOBOJOKH CAeAyeT NpuHUMaTh no Tabauue 10.

a) I 6 |

8) 1 2)

T

a — BCTHIK; 6 — BHAXJIECTKY JIOGOBBIMY LIBAMH; 6 ~ BHAXJIECTKY (IaHIOBLIMH LIBAMU;
2 ~ CXEMa NIPUKPEIJICHNS [IONEPEYHOTO INEMEHTA | K INEMEHTY 2, He UMEIOILIEMY CThIKA;
1-1 — pacuerHoe ceuenue

Pucynox 1 — CxeMbl CBApHBIX COCAMHEHMI KOHCTPYKIHH
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6.6 Ilpu pacdere Ha MPOYHOCTH CBAPHBIX KOHCTPYKUMH ¢ djeMeHTaMH 0€3 CThIKa, K
KOTOPHIM IIPUKPEIUIAIOTCSA CBApKOH MONEPEYHBIE NEMEHTHI (PUCYHOK 1, 2), clieyeT y4UTHIBATh
ocnabneHue 3THX DNEMEHTOB B 30HE TEPMHUYECKOrO BIUAHUA MYTEM CHIDKCHHS pacyeTHOTO
COMPOTHBIICHUsS ATIOMUHUA R 10 3Ha4YeHHs R,,, MpHHUMAaEMOro no Tabauuam 8 u 9.

6.7 B anlOMHHMEBBIX TOHKOJMCTOBBIX KOHCTPYKUMAX MOMYCKAaeTcss MPUMEHAThH
aproOHOAYTrOBYI0 TOYEYHYIO CBapKy I[UIaBAIIMMCA 371eKTpojoM. PacueTHas Hecymas
crnocobHOCTE Ha Cpe3 CBapHBIX TOYCK, BHINIOJHEHHBIX aproHOAYTOBOH TOYEYHOH CBapKoi
napsmumMes astektpoaom o 'OCT 14776, yxazana B tabauue 11.

Tabnuna 11

c Pacuetnas Hecyuasn
BapKa TonuuHa 31EMEHTOB, MM
CnocoB6HOCTH TOUKH Ha cpe3, A
AproHoayroBas ToUeyHas 1,0+1,0 1950
TLIaBALIMMCS 3TEKTPOAOM n
(antoMunnid Mapok AMr2H2 u 1.0+2,0 2350
AMr3Hz; 1,5+1,5 2950
CBapOYHas MpOBOJIOKA MAPKH
CBAMI3 nnu 1557) 2,0+20 3350

[Ipumeuvanue — Ilepeas uudpa B rpade «ToNNIHHA IEMEHTOB» — TOJLIMHA BEPXHETO JIEMEHTA,

6.8 PacueTHBIE CONpPOTHBICHHSA CpE3y CBapHbIX COCAMHEHMH BHAXJIECTKY Rigm,
BBINIOJTHEHHBIX KOHTaKTHOM DPOJMKOBOH CBapKoH, MM amfoMHHUs Mapok AJJIM, AMuM,
AMr2M u AMr3M cneayer npuHHMaTbh PaBHBIMH PAacyeTHBIM CONPOTHBACHUAM R (cM.
tabmuuel 3 1 7).

Jas amomunnsg mapok AMr2H2 nnu AMr3H2 Ry, = (0,9 — 0,1¢) R (roe ¢ — Tonmuza
fonee TOHKOTO U3 CBApUBAEMBbIX 2JIEMEHTOB, MM).

6.9 PacueTHble CONPOTUBIIEHHA 3aKJICMOYHBIX U GOJTOBBIX COCAMHEHMH A pacyeTHBIX
temnepatyp ot moc 50 no munyc 65 °C npuBeneHst B Tabauuax 12w 13 .

Aas coeanHeHuit Ha 6onTax M 3aKJIENKax pacyeTHbIe COMPOTHBICHHUS PaCTAKEHHIO U
cpe3y caexyeT NpHHUMATh 0 MaTepHaly 3akiaenox unu 6oatos (cM. Tabauny 12), cMATHIO —
MO MaTepually COeIMHIEMBIX 3JIeMEHTOB (CM. Tabnuuy 13).

6.10 PacderHble conpoTHBIEHNs pacTsHKEHHIO Ry M cpesy Ry coenuHeHui Ha bonrax,
OCTaBJEHHBIX B CBEpJIEHbIE HIIM pacCBEpIieHHBIe OTBEPCTHUSL, MPUBEEHB B Tabauie 12.

Tab6numa 12
Pacuerroe conpoTusneHue coeauHeHmii Ha Gontax Rp,
Coenunnerune HanpsxeHHoe O60o3Ha- H/MM®, 43 amoMuHus Mapox
Ha Gontax COCTOsHHE yeHne AMrsn | AI33TI, A18T B65T B94T!
ABTI
IMoewienHoi Pactaxenne Ry 125 160 145 200 250
TOYHOCTH Cpes Rys 90 95 95 130 150
Hopmanenoit u Pactsxenne Ry 125 160 145 200 250
rpy6oii ToyHOCTH Cpes Rys 80 85 85 115 135
PacueTHoe conpoTusaeHne Cpely COEAHHEHHH Ha 3aKilenKax R, H/mm?,
Coesfunenue Ha M3 aJIIOMMHHS MapOK
3aknenkax AXTH AMuH AMr2H | AMrSnM; J18T B65T B94T1
AI33TI;
ABTI,
Al8n
35 40 70 100 110 145 170
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Oxonuanue mabauyvt 12

INNpumedanns
1 PacyeTHoe COMpOTHBIEHHE Ha pacTDKEHHE OONTOB ¢ OGKMMHBIMH KOJBLUAMH CJIEXYET MPHHUMATD

paBHbIM 0,9R;;.

2 B npoxaBieHHbIE OTBEPCTHA CTABHTH 3aKIIENKH HE JIOIMYCKACTCS.

3 PacyeTHble COMpOTHBICHUA COCAMHEHHH Ha 3akjenkax ¢ MOTaliHBIMH MM MOJYNOTaliHBIMU
TOJNIOBKaMH cleQyeT cHIDKaTh Ha 20 %. YKa3aHHBIE 3a8K/ICMKH PaCTATHBAIOLNE YCHINS HE BOCTIPHHHMAIOT.

6.11 PacueTHble CONPOTHBIICHHS Cpe3y R, COeNHHEHUH Ha 3aKJIENKaX, NOCTABICHHbIX B
XOJIOJTHOM COCTOSSHHM B CBEpJICHBIC M 3aTEM  pPaCCBEPJICHHBIC OTBEPCTHS, NPUBCICHHI B

tabnune 12.
6.12 PacyeTHBlE CONPOTUBIEHHS CMATHIO 3JIEMEHTOB KOHCTPYKUMHA A1 COEIUHEHHH Ha

3aKJIenKax R,, u 60nT1ax Rpp, MOCTABACHHBIX B CBEPIEHBIE MM PacCBEPIICHHBIE OTBEPCTHS,
clienyer NpuHUMarth 1o tabauue 13.

Tabnnupa 13
Mapka PacueTHOE COTPOTHBIEHUE CMATHIO
QIOMHHUA 3IEMEHTOB 3MEMEHTOB KOHCTPyKIwit, H/MM,
KOHCTDYKUHF s coeMHenHi
Ha 3aknenxax R, Ha bonTax Ry,
AIIM 40 35
AMuM 65 60
AMuH2; ABT 160 145
AMr2M; AMriM; ABM 110 100
AMr2H2; AMr3H2;
AJIBITI 195 175
AIBIT, AI31T4 90 80
AJIBITS 155 140
AI33T 140 125
ABT] 270 255
B95TI 460 420
1915T 315 285
1925T1 275 245
ITpruMeuyuanue -~ PacueTHble CONPOTHBICHHS MPHMBEAEHB! ANA COSAMHEHHH Ha Gonrax,
TIOCTABJICHHLIX Ha PaCCTOSHMH 2d OT MX OCH [0 Kpas 3/1eMeHTa. [Ipy cokpalleHny 3TOro paccTosHus o 1,54
TIIpYBE/IEHHEIE PACYETHBIE CONIPOTHBIICHHS CIIEAYET MOHMKATE Ha 40 %.

6.13 PacueTHble CONpOTHBIIEHHSA ATIOMHHHUSA H JMTEHHOrO allOMHHHS, COCTUHEHHH
CBAapHBIX U Ha O0NTax A KOHCTPYKIMH, 3KCIUTyaTHPYEMBIX MPH PAacYETHBIX TeMIIEpaTypax

Boiie 50 °C, Heob6xoanMo yMHOXaTh Ha KO3 HULIMEHT ¥, yKa3aHHBIH B Tabauue S.
6.14 Tlpu pacuere 21EMEHTOB M COEIWHEHHWH aNIOMHHHMEBBIX KOHCTPYKLHH cleayer

YYUTBIBaTh KOIQQUIHEHTH! YCIOBUH paboThl Y., MPHHUMAaEMBIE 110 TabJuLe 6.

7 Pacuer 371€MEHTOB AJIOMHHHEBBIX KOHCTPYKUHiH IPH HEHTPaJIbHOM
PACTSKEHHUH, CHKATHH U H3rube

7.1 Pacuer 3JIEMEHTOB CILIOUIHOIO CeYeHHs

7.1.1 Pacuer Ha NpPOYHOCTE FNEMEHTOB, NOABEPKEHHLIX LEHTPANLHOMY PACTKEHHIO
WU CXATHIO CUIIOH N, clieyeT BBIMONHATD N0 popMyne

14
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N <1 (1)
ARy,

7.1.2 Pacyer Ha yCTOMYMBOCTb 3NE€MEHTOB CIUIOIMIHOTO CEYECHHMSA (NPHBEACHHBIX B
tabnauue I'.1), NOABEPKEHHBIX LEHTPAJBHOMY CXKATHIO CHIOH N, ciefyeT BBLINOIHATH NO
tbopmyne

N <1 (2)
¢ ARY,

Yucnexnple 3HaYeHUs koadduumenta ¢ npusBeneHsl B Ttabmmmax 2 u I3
npuioxenus I

7.1.3 Ilpu pacueTe CTEpKHEH M3 OJHMHOYHEIX YTOJIKOB Ha LEHTPANbHOE CXKAaTHE pajuyc
MHEPLMH CeYECHHs | CIETyeT NPUHUMATh:

a) MUHMMAJIBHBIM, €CJIM CTEPXKHU IPUKPEIUIEHBI TOJIBKO 10 KOHIIAM;

6) OTHOCHTENBLHO OCH, mNapaie]bHOX ONHOM K3 MOJOK Yrojka MpH HaJIMYHH
MPOMEXYTOUHOTO  3aKkpeluleHHs  (pacrmopok, — IIIpeHresied, cBAeH H  T.L),
MpefonpeIeNAOIer0 HalupaBIeHHe BBITYYMBAHHA YIoJKa B [UIOCKOCTH, MNapaienbHOH
BTOpPOH MOJIKE.

7.14  CxaTsle 3J€MEHTHl €O CIUIOLIHBIMH CTeHKaMHu oTKpeiToro II-o6pasnoro
cevueHus (PUCYHOK 2), HE YCHIEHHble W YCHICHHBIE OTOOPTOBKAMU HWIH YTONIICHUAMH
(6ynebamm), mpu A, < 3\, (rme A, M A, — pacyeTHBIC THOKOCTH 3JEMEHTA B IIOCKOCTAX,
MepIeHOUKYIAPHBIX OCAM X —X H Y — ) CleyeT YKpeIUIATh IUIaHKaMH WIH PEIUEeTKOM, IIpH
3TOM JOJDKHBI OBITH BHIIONHEHBI TpeboBanua 7.2.2u 7.2.6.

a) 6) 6)

Y

I
l
_
i

l
y

a — OTKpbITOE, 6, 6—- YKPEeMICHHbIC MNaHKaMH HITH PDELIETKAMH, 2 — PaCHETHOE CEYEHHUC

Pucynok 2 — Tl-o6pasubie CC4EHHA IIEMCHTOB

IIpy OTCYTCTBMM NIAHOK MWJIM pEIUETOK TaKHE 3JIEMEHTBI, IIOMHMO pacyeTra Io
¢opMyiie (2) B rIaBHBIX IUIOCKOCTAX X — X M y — ¥, CIEAYET NPOBEPATh Ha YCTOHYHBOCT
[Ip¥ M3rUOHO-KPYTUIILHO# HOpMeE HOTEPH YCTOHUMBOCTH M0 dopMyie

N _ < 3)
cg, ARy,
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rae ¢ — ko3hHUMEeHT, BRIYHCIAEMBIH no hopmyrie

2 , @

CcC=
1+6+\/(1—8)2+1—6-0t2
i
rae 8 = 4p/p,
b = 80 +0,1561, A2 /(AR);

p = (L+ 1)/ (4h*) +a’;

o = ax / h — OTHOCHTENBHOE PAcCTOSHME MEXIy LEHTPOM H3ruba M LEHTPOM
TAKECTH;

®O=7/ (I yh2 )— 3nech I, — CEKTOpUaIbHBIM MOMEHT HHEPLMH CEUEHHS;
1 3

I, = —ZXLb;t{ — MOMEHT HHEPLIUH CEYECHHUS TIPU CBOOOTHOM KPYYEHHH,

bi W t; — COOTBETCTBEHHO ILIMPMHA M  TOJIMHA JIMCTOB, OOpPa3ymOLUUX CEYEHHE,
BKJIIOYAst CTEHKY.
Jlnsi cedeHus, TpUBEJEHHOTO HA PUCYHKE 2,2, TIpu | =b/ h:

A = ht(2+n);
I, = th*b*(3+2m) /[12(6+0)] = Ah*b*(3+2m) /[12(6 + )2 +n)];
I,=htb*(6+m)/12= A4 b*(6+n)/[12Q2+n)}; 0 (5)
I =th*(1+2n)/[32+n)]) =4h*(1+20) / [32+n)*);
oo 3 4(3+m)

(6+m)  (2+m)(6+m)

Ipu Hannuuu yronmueHui kpyrioro ceyeHus (6ynn6) MOMEHT MHEPLIUM NpH KPYYEHUH
I, cnenyet ysenuuntb Ha n . D'/ 32, rie n — uncrnio 6yns6 B ceyenuu; D — muameTp 6Yi156.

7.2 Pacuer 3/1eMEeHTOB CKBO3HOI0 CeYeHHsN

7.2.1 Pacyer Ha TpPOYHOCTH 3JIEMEHTOB CKBO3HOI'O CEYEHHs IpPH  LEHTPAJIbHOM
pacTsHKEHHH U CKaTUM CJIeAyeT BBINIONHATH Mo dopmyne (1), rae 4, — maouanp ce4eHUs
HETTO BCETO CTEPIXKHI.

7.2.2 Tlpy pacyere Ha YCTOHYMBOCTH MmO ¢opMmyne (2) And COCTaBHBIX CXKATBIX
CTEPXXHEH CKBO3HOIO Ce4eHHs, BETBM KOTOPBIX COCHMHEHBl IUIAaHKaMH WIH DEIIEeTKaMHu,
KO3)PULHEHT (¢ OTHOCHTENBHO CBOOOIHOM OcH (MepreHAUKYJIAPHON IIOCKOCTH IUIaHOK

WIM PELUETOK) CledyeT ompefenite no Ttabmuue [.2 ¢ 3ameHod A Ha Xef. 3Ha4yeHue

Xef =>\.ef'\/R/E — YCIOBHYIO I'MOKOCTb CTEpXHS ClEIyeT OnpeleisTh B 3aBUCHMOCTH OT

3Ha4eHHH A.r, IpUBEdEHHBIX B Tabnuue 14 10 cTepxHed ¢ yucIoM naHeaeH, Kak NMpaBuilo,
HE MEHEee HIECTH.

7.2.3 B CKBO3HBIX CTEpXKHAX C MM1aHKAMH yCIOBHas rMOKOCTH OTAC/IBHON BETBU A, ,

Apas HMAH A,;, (cM. Tabnuuy 14) Ha ydyacTke MexJy CBapHbIMM INBaMHM MIH KpaHHMMM
HonTtamu (3aKiienKaMu), MPUKPETUIAIOLMMH MUIAKKH, 10JDKHA ObITh He Goee 1,4,
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I[Ipy HaM4MK B OOHOM U3 INIOCKOCTEH CIIOLIHOIO JIMCTa BMECTO IJIaHOK (CM. PUCYHOK
2,6,6) rubKocTh BETBU CIEAYeT BBHIMHCIATE 10 pajuyCcy HHEPUUM IOJYCCYECHHUA
OTHOCHTEJIEHO €r0 LIEHTPATIbHON OCH, NEPIEHAUKYIAPHON MIOCKOCTH IUIAHOK.

7.2.4 B CKBO3HBIX CTEPXKHAX € pelIeTKaMH MOMHMO pacyeTa Ha YCTONYHUBOCTD CTEPXKHA
B LIEJIOM CJIEAYET NPOBEPATh YCTOWYMBOCTE OTIAE/IBHBIX BETBEH HAa YYacTKaX MEXIY y3JamH. |
[Ipy HeoGXOAMMOCTH ClefyeT YYUTHIBaThb BJIMSHHE MOMECHTOB B Y37aX, HamnpHMep, OT
PacCLEHTPOBKH 3JIEMEHTOB PELIECTKH.

B CKBO3HBIX CTEPXXHAX C pEIETKaMH YCIOBHas TMOKOCTh OTAENBHBIX BETBEH MEXIY
y3naMH Jo/kHa ObITh He Oosee 2,7 W HE JOJ/DKHA NPEBBHINATH YCJIOBHYIO IPHBEACHHYIO

r'HOKOCTD Kef CTEPXHA B LIEJIOM.

s i RN SRR o i b e
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7.2.5 Pacyer cTepkHEH COCTaBHBIX CEYEHHH M3 YrOJIKOB, IIBENJIEPOB H [p.,
COCOMHEHHBIX  BIUVIOTHY0 WJIM  vYepe3 TpOKIagKH, CJIEAyeT  BBINOAHATE  Kak
CIUTOIIHOCTEHYATHIX [IPH YCTOBHHM, 9TO YYACTKH MEXAY COCHUHAIOLINMH CBAPHBIMU IUBAMH
WIM LEHTPaMH KpalHuX OONTOB HE NpPEBBILAIOT MNsf COKaThIX daeMeHToB 30i ¥ 4
pacTaHyThix 80i, 3neck paaMyc HHEpLHMH CEYEHMs [ YroJKka WIA IIBeJIepa Clexyer
NPUHUMATh JJI TaBPOBBIX WIIM JIBYTABPOBBIX CEYEHHMH OTHOCHUTEIBHO OCH, MNapajuiebHOM
IUIOCKOCTH PACIIOIONKEHHS NPOKIAN0K, a I KPECTOBBIX CEUCHHH — MHUHUMAJIBHBIH.

[Ipu 3TOM B mpejenax MIMHBI CXKATOTO 3JEMEHTa clieAyeT NpelyCMaTpUBaTh HE MECHEE
JBYX IPOMEXYTOYHBIX CBA3eH (MPOKNALOK).

a) 6) 6) 2)

d d d d
1 <]

BN

—j ~°|

|| l

a — TpeyronbHas; 6 — TpeyroibHas ¢ PacnopkaMu; 6 — KpeCTOBas,
2 — KpecToBas ¢ pacrnopkamu

Pucynox 3 — Cxembl peiieTOK CKBO3HLIX CTePaHeH

Pucynox 4 —~ CKBO3HO#M CTepKeHb ¢ IJIAHKAMH

7.2.6 Pacyer coeMHUTENBHBIX IUIAHOK M DIEMEHTOB PEIIETOK CXAaThIX CTepXHeH
CKBO3HOTO CE€YEHHMA CIIEAYET BBINOIHATE Ha YCIOBHYIO IONEPEYHYIO CHITY (fic, TPHHUMAEMYIO
IIOCTOAHHOM MO BCeH ANMHE CTEPXKHA U OnpeaenseMyro 1o ¢popmyne

Ope=42-10°(4000-E/R)N/ g, (12)
rae N - mpoaonsHOe ycHiaxe B CKBO3HOM CTEpXKHE;
¢ — K03((PUUHEHT yCTONIMBOCTY MPH LICHTPAIBHOM CXaTHH, IPUHUMAEMbIH NPH
pacyeTe CKBO3HOIO CTEPXKHs B INIOCKOCTH TUIAHOK WITH PCLICTOK.
YcnoBryto nonepeunyio cuny Jse ClEAyET pacnpenensTs:

20
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OpH HaJHYMH TOJBKO COCAMHHUTENBLHBIX NJIaHOK (pELIETOK) — MOPOBHY MEXAY
NJaHKaM# (PEIIETKaMHU), JIEKAIUMH B MIOCKOCTSX, MEPNEHINKYIAPHBIX OCH, OTHOCHTENBLHO
KOTOPOH MPOU3BOAMTCSA NPOBEPKA YCTOHYHBOCTH;

NpY HAJIMYHM CIVIOLIHOTO JIMCTa M COEAMHMTENBHBIX IUIAHOK (peIeToK) — MOoIoJiaM
MEX Iy JUCTOM M TIaHKaMH (pelieTKaMH ), NeXalMMH B TUIOCKOCTAX, NapaljeabHbIX JHCTY;

Npy pacyeTe PaBHOCTOPOHHMX TPEXIPAHHBIX CKBO3HBIX crepxkuedl — no 0,8 Qs ans
KaXIOH CHCTEMBI COEJMHUTENBHBIX IUIAHOK (PEIIETOK), pacioI0OKeHHOH B OXHOM rpaHH.

7.2.7 PacdeT COeAHHUTENbHBIX TJIAHOK M MX MPUKpEIUIeHUH (CM. pucyHOK 4) crienyer
BBITIOJHATE KaK pacyeT 31EeMEHTOB 0e3packoCHBIX (pepM, Ha COBMECTHOE AeHCTBUE CHIBI F,
CpesbIBalolied IMIaHKY, H MOMeHTa M, M3rubarnliero MiaHKy B €€ IUIOCKOCTH, 3HaYeHUA
KOTOPBIX CIIEAYET ONpEnesATh No GopMyaM:

Fo = Qby/b; (13)
M, = Olp/2, (14)
rae Qs — yCNOBHas NONEpeYHas CUNa, MPUXOIALIAsACs Ha IJIaHKy OJHOU rpaHy.

7.2.8 PacdeT 31€MEHTOB COEIUMHHTENBHBIX PELIETOK COCTABHLIX CTEPXHEH ciedyer
BBINOJHATH KaK pacyeT 3JIEMEHTOB pellieToK miockux gepM. Ilpu pacuere packocoB pewieTok
110 PUCYHKY 3 YCHIIHE B pacKocCe ClIeAyeT ONPeNenaTh 1o popmyne

Ng= o, Qsd/b, (15)
rae oy — kK03pdHUUMEHT, TpUHUMaeMBlii paBHBIM: 1,0 AN pelIeTKH Mo pUCYHKY 3, a, 6
n 0,5 -no pucyHky 3, s;
(s — yCIOBHag NonepevHas CHIa, MPUXOJAIAACT Ha OQHY MIIOCKOCTh PELUETKH.

[Ipu pacyeTe packocOB KpeCTOBOW pELUETKH C pacnopkamu (PHUCYHOK 3, 2) ciemyer
YUUTHIBATh JIOMOJHUTENbHOE YCHAHE N,y BO3HMKaIOUIEE B KaXAOM packoce OT 00xkaTus
BETBEi U oNpeaensemMoe no popmyie

Nad= a2 NbAd/Ab , (16)
d 1] Qb +d) —3nech b, I, d - pasMmepbl, yka3aHHble HA PHCYHKE 3;

N, — ycunne B OHOM BETBU CTEPXHS;
Ag, Ap — NNOLIAAH CeYEHHH pacKoca U BETBH COOTBETCTBEHHO.
7.2.9. Pacuer crep)xHeH, npelHa3HAYECHHBIX J[UIs YMEHBLIEHHS pPacueTHOH MJIMHBI
CKAaTBIX 3JIEMEHTOB, HOKEH BBUTONHATLCA HA YCHIME, paBHOE YCJIOBHOM NMONEPEYHOM cHie B
OCHOBHOM CXKaTOM 3JIEMEHTE, onpeaenieMoi no gopmyie (12).

rae o3

7.3 PacueTr H3rnéaemMniX 21eMEHTOB

7.3.1 Pacuer Ha NpOYHOCTH 3JIEMEHTOB CJIEAYET BBINOIHATH [10 GOPMYIaM:
fipM KeHCTBUM MOMEHTa B OJHOH M3 INIaBHBIX IUIOCKOCTEH
M
— < (17)
Wn,min R Ye
NIPH JefCTBUM B CEUYEHUH TIONEPEUHON CHITBI
S
_o5 <l (18)
It Ry,
[Iip¥ ASHCTBUH MOMEHTOB B ABYX IJIaBHBIX [LIOCKOCTAX

M e M x <1

y s
IRy, [,.Ry,

FA€ X M y ~ PacCTOSHHsS OT IMaBHBIX OCEH [0 pacCMaTPHBAEMOH TOUKH CEYEHUA.
7.3.2 Ins crenok Gajnok npu 0AHOBPEMEUHOM AeHCTBUH MOMEHTA Y NONEPEYHON CHJIbI
JIOJDKHBI ObITH BBITOIHEHBI YCJIOBHS:

(19)

b
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1
Ry,
raecx= M, y/l, — HODMalIbHOE HANpsXKEHHE B CPEOUHHOH  MJIOCKOCTH  CTEHKH,
napajuieNnbHOEe HPOJOIBHOM ocu 6anky;
oy =Mx/1,, — TO XKe, NEPNEHAUKYIIPHOEC MPOAOIBHON OCH OAlNKH, B TOM YHCIE Oloc,
omnpenensiemoe 1o popmyie (42);
Ty = OS/(lt,) — KacaTelIbHOE HanpsHXKEHHE B CTEHKE.
Hanpsbkenus o M O, nNpHuHUMaeMble B Gopmyne (20) co CBOMMHM 3HAKaMH, & TaKxKe
Ty, CHEAYET ONpENENATH B ONHOM ¥ TOM JKE TOUKE CTEHKH OalKH.
B 6ankax, paccuuTsiBaeMbIX 110 popmysie (19), 3HaueHUs: HANPAKCHUI B CTEHKE Oalku
JOJDKHBI 6bITH NpoBepeHs! no Gopmynam (20) B AByX riaBHBIX MIOCKOCTAX M3rubda.
Ipu ocnabnenuu CTEHKH OTBEPCTHUAMH Inf OoaTOB JeByro yacTh ¢opmyianl (18), a
TakKe 3HaYeHHe Ty, B popmyne (20), crnenyeT yMHOXKATh Ha KOIDPUUHEHT o, ONpeaeIIeMbIH
no ¢opMmyne

\/ci—cxcy +o,+3c, <1, 1, /(Ry.) S L, (20)

a=s/(s—d, (21)
rae § — LIar OTBEPCTHH B ONHOM pAAy;
d — nuaMeTp OTBEPCTHSI.
7.3.3 Pacuer Ha ycTOH4MBOCThH Oall0K JBYTaBPOBOIO CEUCHHS CIIEAYET BBINOJIHATH MO
dopmynam:
TpH U3rube B IVIOCKOCTH CTEHKH, COBMAJAIOUIEH C MIOCKOCTbIO CHMMETPHH CEYEHHS

_ﬂx__ <1 (22)
(PbW chYc
IIpU U3rube B ABYX ITIaBHBIX IJIOCKOCTAX
M
M, + —2 <. (23)

(pbWaxRYc WyR'Yc

B ¢opmynax (22) u (23) o603HaueHo:

@p — KOIQOUUMEHT  ycTOHuMBOCTM  mpd  u3rube,  omnpedenseMeli 10
npunoxexuto [1;
W, — MOMEHT CONpPOTHBIEHUS CEYEHHS OTHOCHTENBHO OCH X — X, BHIYHCICHHBIH
IUIs CKATOrO TOsICa;
W, — MOMEHT COMpPOTHBJIEHHUS CEYEHHUS OTHOCHTEIBHO OCH y — y, COBMajawouieii ¢
MAOCKOCThIO U3ruoda.

7.3.4 Ilpu onpeneneHud 3HAYCHHMS @p 32 PACYETHYIO JUIMHY OaKM l, cHemyeT
NPHHUMATh PACCTOSHHE MEXAY TOYKaMH 3aKperuleHuH CXaToro Mnosca OT IONEPEeYHBIX
CMEINEHHH (y3namy TONEPEYHbIX CBA3eH, TOUKAMM KpErieHUst XKEeCTKOrO HAacTWia);, Tpu
OTCYTCTBMH CBs3ell [y = [ (rme / — nponer 6aiku); 3a pacyeTHYIO MIHHY KOHCONH CIEHyeT
npuHMMaTh: l,r = | NpH  OTCYTCTBHM 3aKpEIUICHHs C)KATOro Mosfca Ha KOHIE KOHCOJH B
FOPU30HTAILHON TUIOCKOCTH (3€ch | — JIMHA KOHCOJNM) MIIM PacCTOSHHE MEXAy TOYKaMH
3aKPEIUIEHUA CXKATOro 1nosica B FOPU3OHTANBHOH IJIOCKOCTH — NMpPH 3aKPEIUIEHHHM IMosca Ha
KOHLE ¥ IO ANTUHE KOHCOH.

7.3.5 YcroiunBocTb 6aloK creAyeT CYHTaTh 00ecreYeHHOI:

a) TMpU Tepefadye HArpy3kun Ha OajKy 4depe3 CIUIOIIHOH KECTKMH HacTWi (TUIMTHI
Kene300€TOHHBIE M3  TAXKENOro, JIErKOro M fyedcroro OeTOHa, TMNIOCKMH H
NMpoQHUIMPOBAHHBIA METANIMYECKMH HACTHI, BOJHMCTas CTalb M T.L), HEMpepbIBHO
OIMpAIOIMIACH Ha CXaTblid MoAC 6aJk¥ U C HUM CBS3AHHBIA C NOMOLILIO CBAapKH, GOJITOB,
CAMOHApE3aIOLLMX BUHTOB U Ap; PH 5TOM CHJIbI TPEHHS YYUTLIBATL HE CACAYeT;
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6) npu 3HaYEHHAX YCIOBHOH rHOKOCTH CKaToro mnosica Ganku X,, = (lef / b) VR/E , ue

MPEBHIIAIONIMX €€ TPEAENIBHBIX 3HAYeHHH A, , OnpenenseMeix 1o QopMymam Tabauus 15

st 6aoKk  CHMMETPHMYHOIO JBYTaBPOBOTO CEYCHMS MIM aCHMMETpPHYHOro — ¢ Goee
Pa3BHUTHIM CXKAaTBIM MOACOM, PACCUUTHIBAEMBIX 10 (opmyie (22), H UMEIOIMX OTHOLIEHHE
IIMPHHBI PACTAHYTOTO MOACA K LIKPHHE C)KATOro fosca He MeHee 0,75.

Tab6numa 15

YcnoBHas peacarHan rHOKOCTE CKaTOro nosca

MecTo npunoxeHns HarpyskH . =
P : Py CBapHOH WM NpeccoBaHHON Gamkn A,

K BepxHemy moscy 0,45[0,35+0,0032 b/t +(0,76-0,02 b/t) b/h] 29
K umxHeMy mmoscy 0,45[0,57+0,0032 b/t +(0,92-0,02 b/f) blh] 235
HesaBucHMO OT YPOBHs IPHIIOKEHHUA 0,45[0,41+0,0032 b/t +(0,73-0,016 b/1) b/h] (26)

HarpyskH NpH pacueTe yqactka Ganku
MEXAY CBA3AMH HIM IIPH HACTOM H3ru6e

Obo3nauenuA, npuramole ¢ mabauye 15:
b ¥ { ~ COOTBETCTBEHHO LIMPHHA U TOJIHHA CXKATOro I054Ca;
h ~ paccTosHIeE (BBICOTA) MEXKIY OCAMH ITOACHBIX JHCTOB.

IIlpumeuaHu4d
1 3HaueHus Xub onpenenesslopu 1 < A/b<6 m 15< b/t <35; s Ganok ¢ otaowenueM b/t < 15

B popmynax Tabmus! 15 cnexyer npuaumars b/t =15,
2 Jina Ganok ¢ TMOSCHBIMU COSTMHEHUAMY Ha 3aKIENKaX MK BBICOKONIPOYHEIX GonTax 3HAYEHUA Xub

cllefyeT YMHOXaTh Ha 1,2.

[Ipn BeIMonHeHUU TpeboBanuit 7.3.5, a 6anku, usrubaemele B AByX IUIOCKOCTSAX, Ha
YCTOWYMBOCTH HE MPOBEPSIOTC.

7.4 PacueT 31eMEHTOB, TOABEPKEHHBIX AEHCTBHIO 0CEBOH CHIIBI ¢ H3rHOOM

7.4.1 Pacuer Ha MPOYHOCTh CIUIOIIHOCTEHYAThIX BHELEHTPEHHO CXaThiX (Ckaro-
M3rnOaeMbpIX) ¥ BHEIEHTPEHHO PacTAHYTHIX (PacTIHYTO-U3rHOAEMBIX) JIEMEHTOB CICAYET
BBINOJIHATD 10 popMyIe

(N/Ap £ Myy/ Ly £ Myx/L))/ (Ry) S, 27
rae X, y — pacCTOSHHA OT INIaBHBIX OCEH IO PacCMaTpUBAEMON TOUKH CEYEHHS.

7.42 Pacyer Ha YCTOHYMBOCTh BHEUECHTPEHHO CXaThIX M CXKaTO-H3rHbaeMbIx
3J€MEHTOB IIpH JGHCTBHM MOMEHTA B OXHOM M3 IaBHBIX INJIOCKOCTEH ClIEAYET BBIIOIHATH
KaK B 3TOM IUIOCKOCTH (IUIOCKas (OopMa MOTEPH YCTOHYMBOCTH), TAK M U3 3TOH TUIOCKOCTH
(M3ruGHO-KpYTHIbHAA GOPMa NOTEPH YCTOHYHBOCTH).

Pacuer Ha YCTOWYHMBOCTE BHELEHTPEHHO CXAaThiX M CXKATO-M3TMOAEMBIX 3JEMEHTOB
[IOCTOSHHOTO CEYEHHs B IUIOCKOCTH JEHCTBHS MOMEHTA, COBMAJAIOILEH C IIOCKOCTBIO
CHMMETPHH, CAEAYET BBIOJHAT MO HopMyITe

N/(9pcARYy) < 1. (28)

B ¢opmyne (28) koabULHEHT YCTONYMBOCTH NpPH CXATHH C HM3THOOM @, CleayeTt
OTPEACNATH:

a) JJIA CILIOWIHOCTEHYAThIX cTepkHell no Tabauue E.1 B 3aBHcHMOCTH OT YCJIOBHOH
FMOKOCTH A M TIPHBEIEHHOTO OTHOCHTENBHOrO IKCLEHTPUCHTETA M,f, ONPEAENIAEMOro M0
dopmyne '

mey=mm, (29)
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rae 1 — Ko3QduLMeHT BIMAHNA GOPMEI CeueHHs, onpesenseMbld no Tabauue E.3;
m=eA/ W, — OTHOCHTEIbHBIM 3KCUEHTPUCHTET (31eCh ¢ = M / N — DKCLEHTPUCHUTET, NpU
BLIYMCIEHHH  KOTOPOro 3HayeHus M  cnepyeT NpPHHHMATh COIVIacHO
TpebGoBauuaM 7.4.3; W, — MOMEHT CONMpPOTHBIICHUS CEYEHHs, BBIYHUCIICHHBIN
U1 HanboJIee CKaTOro BOJIOKHA).
[Ipu 3uaueHwsx me > 10 pacyer Ha yCTOHYMBOCThL CIUTOIMHOCTEHYATBHIX CTEPKHEH

BBINIOJIHATH HE TpedyeTcs;
6) Ins CKBO3HBEIX CTEpPXKHEH C pEIUeTKaMM HIM TUIAHKaMH, PaclONOXEHHBLIMH B

IJIOCKOCTSAX, MapaieNbHBIX UIOCKOCTH H3ruba, — mo Tabuuue E.2 B 3aBHCHMOCTH OT
YCJIOBHOH NPHBEJICHHOM THOKOCTH, ONpeAenieMoH 110 popmyiie
Ao =kef\/R/E , (30)
¥ OTHOCHTEJILHOTO 3KCIIEHTPHCHTETA M, ONpeaenseMoro no GopMysaam

A4 W Ax

= - 1
mx-ex—]—— HITH my-ey——l-——, 3D

x y

rZ€ X;,y1 — PAcCTOSHMS COOTBETCTBEHHO OT OCH y — y HWIM X — X J0 OCH Haubonee
CKaTOM BETBH, HO HE MEHEe PACCTOSHHS A0 OCH CTCHKH BETBU.

B COCTaBHBIX CKBO3HBIX CTEPXKHAX KaXIYIO BETB HEOOXOMMUMO IPOBEPATH 10 GopMyIte
(27) npu COOTBETCTBYIOIIMX 3HayeHUsIX N, M, M,, BRIYUCICHHBIX i1 NaHHOH BETBH.

7.4.3 PacueTHble 3HaYeHUs U3rHOAOMIMX MOMEHTOB M, HeoOXoaYMbie 111 BEIYHCIICHHS
IKCUEHTpUCHTeTa ¢ = M / N B aneMeHTe (A1 OAHOTO M TOTO XK€ COYETAHHMs HArpy3oK),
clieyeT IPUHUMATh PaBHBIMU:

JUIS CTEPXHEH MOCTOSHHOTO CEYeHHs paMHbBIX CHCTeM — HaubosbileMy MOMEHTY B
npenenax AIHHB CTEPKHEH;

IUTSL CTYTIEHYAThIX CTepxkKHel — HanbobeMy MOMEHTY Ha JUIMHE Y4acTKa MOCTOSHHOrO
CEUEHUS;

JUIS KOHCOJIEH ~ MOMEHTY B 3aJielIKe, HO He MEHee MOMEHTa B C€YEHHH, OTCTOSLIEM Ha
TPeTh JJINHBI CTEPXKHA OT 3ae/KH;

IJIS COKATBIX CTEp)KHEH ¢ IapHUPHO-OMEPTHIMU KOHLAMHM M CEYEHHSMH, MMEIOIUMHU
OJIHY OChb CUMMETPHH, COBIANAIONUIYIO C [UIOCKOCTBIO M3rnba, — MOMEHTY, OIpPEAensIeMoMYy
no ¢opmynaM Tabauusl 16 B 3aBHCHMOCTH OT OTHOCHTEIBHOTO JKCIEHTPHCHTETA
Mmax = Mmax A / (NW,) 1 npuHMMaeMOMYy paBHBIM He MeHee 0,5 M.

Tabnunga 16
OTHOCHUTENBHBIH MoMeRT M npH ycioBHON MHOKOCTH CTEPKHS
IKCLEHTPHCHTET - £y
i, A<4 A 24
Mmax S 3 M =M =My ~ 0,25 A ( Myax ~ M) M=M,
3 <mmx <10 M =M, H(Mpay — M —M2) /7 M =M+ (Mpex — 3)(Muax— M)/ 7

Ob6o3nauenus, npunamoie ¢ mabauye 16:
Minax — HanGobINi H3rnbaromui MOMEHT B TIpeeiax JUTHHBI CTEPIKHS;
M, - Haubonblunit H3rnOalomKMii MOMEHT B NpeJeNax cpeaHeH TpeTH JJIMHBI CTepHKHA,
DpHHHAMaeMblit paBHbIM He MeHee 0,5 Mo,
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Jlns cxaThIX CTEpXHEH ¢ LIapHUPHO-ONEPTBIMM KOHLIAMH H CEYEHHAMH, WMEIOIMMH
JBE€ OCH CHMMETDHH, IIPHUBCJCHHBIE OTHOCHTENBHBIE OKCIUEHTPUCHTETEl Mg CHEHYET
onpenenats no rabaune E.4.

7.44 PacueT Ha YCTOMYMBOCT BHELIEHTPEHHO CXATHIX CTEPXKHEH CIUIOIIHOTO
TIOCTOSIHHOTO CEYEHUS M3 IUIOCKOCTH ACHCTBUS MOMEHTAa NpH M3rHbe HX B TUIOCKOCTH
Hauboneiel sxectkoctH (I, > 1)), coBnanaromed ¢ IUIOCKOCTBIO CHMMETPHH, a TakoKe
IIBE/JICPOB CIIEAyeT BHIMOIHATE 110 hopMyrie

Ni{co,ARy) <1, (32)
rae ¢ — Ko3ddunHeHT, onpeaeaeMsli o Gopmyie
c=B/(+am)<1, (33)

rie o, B — KodbduIMeHTs], onpeneiseMsie 1o Tabmmie 17.

3HaueHns KodQOHUUMEHTOR o0 M [ IUIA CKBO3SHBIX CTepXKHEl C pelleTKaMu Hin
TUIaHKaM¥ clieyeT TMPUHUMATh TONBKO IIPY HAIWYUKM HE MEHEe IBYX MPOMEXYTOUHBIX
InadparM no JUIMHe CTepxkHA. B IpoTHBHOM ciydae cielyeT NpUHUMaATh Kod(pdULHMEeHTS,
YCTaHOBJIEHHBIE JUIS CTEPIKHEH OTKPBITOro JBYTaBPOBOI'O CEYEHUS.

Ilpu onpeneneHUM OTHOCHTENBHOTO 3KCLEHTPUCUTETA m, 32 PacUeTHBIH MOMEHT M,
clielyeT NPUHUMATb:

Ul CTEepXHEH ¢ MapHHPHO-ONEPTHIMU KOHIAMH, 3aKPEIUICHHBIMH OT CMEIEHUs
MepreHHKYISIPHO TUIOCKOCTH JeHCTBUS MOMEHTA, — MaKCHMAaJbHbIA MOMEHT B Mpenenax
cpelHel TPeTH JAIHHBI, HO HE MEHee NOJIOBUHBI HaHOO0IBIIEr0 MOMEHTA N0 JUIMHE CTEPXKHS;

IUIsL KOHCOJIEH — MOMEHT B 3a/I€JIKe, HO He MEHee MOMEHTa B CEUCHHH, OTCTOALLEM Ha
TPETh JUIMHBI CTEPXKHS OT 33JENKH.

ITpn rubkoctu Xy > 3,8 kodpPHUMEHT ¢ HE NOMXKEH NPEBBILATD A CTePXKHEH:

3aMKHYTOT'0 CCUCHUS — CUHHULIEI;

IBYTaBPOBOTO CEYEHHA C ABYMS OCSIMHU CHMMETPUU — 3HAYCHUMA, OMpEIeIsieMBIX IO
dopmyne

Coax = 2 3 (34)
1+8+ (1-<’3)2+—lé M,
u\Nh
riue =4p/ W
b= 2+0,1561 A} / (4K?);
p = (L+ 1)/ (4K,
I, = 0,433%h;

h — pacCTOsHHME MEXIy OCSIMH MOsACOB.

7.4.5 BHEUECHTPEHHO CXXaThle JJIEMEHTHl IOCTOSHHOrO CeueHHs, H3rubaeMele B
niiockocti Haumensnrel xecrtkocty (I, < Iy u e, # 0), caeayer paccyuThiBaTh IO GopMmyie
(28), a mpy ru6KoCcTH A x> A ), ~ TaKXKe MPOBEPATH PACUETOM HA YCTOHUMBOCTE M3 IJIOCKOCTH
JICHCTBUSL MOMEHTA KaK LEHTPAJIbHO CXKAThIE IEMEHTHI 110 Hopmyiie

N/(¢:ARYy) <1, (35)
rae ¢, — ko3 PUUMEHT YCTOWYHBOCTH NPU UEHTPAJIbHOM CXKATHUH, ONpele/seMBbIH COrnacHo
TpeOoBaHuam 7.1.2.

[Ipu Ax £ A, NPOBEPKH YCTOHYHBOCTH M3 MIOCKOCTH AEHCTBHA MOMEHTa He Tpebyercs.

7.4.6 TIpu npoBepke Ha YCTOMYMBOCTb BHELIEHTPEHHO CXKATHIX CTEPXKHEH CKBO3HOTO
CCYEHHs C COEAUHUTCIILHBIMH IAHKAMU WM PEMIETKaMM CJICAYET BBINONHATH KaK pacyeT
CTCPKH5 B LUEJIOM, TaK H OTAE/IbHBIX BETBCH.
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IIpu pacueTe cTepXHs B LIENIOM OTHOCHTENBHO cBOGOAHOM ocu mno Qopmyine (28),
KOTJa pelleTKa WM [UIAHKH pacriofiokeHb! B IUIOCKOCTAX, Mapa/uleNbHBIX HIOCKOCTH
OEACTBHA MOMEHTA, KOIQHULHMEHT @, crnexyeT onpeaensts no tabauue E.2 B 3aBHCHMOCTH
OT YCNOBHOW MNpUBEAEHHOH TUOKOCTH Xef M OTHOCHUTEIBbHOIO 3KCLEHTPUCHTETa m,

ornpeaenaseMoro no popmyne
m=eAall, (36)
rae e =M/ N — 3KCUCHTPUCHUTET, [IpU BBIUMCICHHH KOTOPOro 3HayeHus M  caenyer
NPUHMMATE COTJIacHO TpeboBaHusaM 7.4.3;
a — PacCTOSHHE OT TJaBHOM OCH CE4eHHs, NEPHEHIAUKYJIAPHON IIOCKOCTH
JeHCTBUS MOMEHTa, 10 OocH Hauboyiee cxaTod BETBM, HO HE MEHEe
PAcCTOSHUSA IO OCH CTEHKH BETBH;
I — MOMEHT WHEpLHMHU CEYEHHS CKBO3HOTO CTEpPXKHS OTHOCHTENBHO CBOOOAHOH
OCH.

IIpu 3nHayeHussx m > 10 pacyeT Ha yCTOHYMBOCTb CTEPXKHs B LIEJIOM He TpeOyercs; B
3TOM CJlIy4ae pacyeT cieAyeT BHIONHATH KaK I H3rHOaeMbIX 3JIEMEHTOB.

[lpu pacyere OTACABHBIX BETBEH CKBO3HBIX CTEpXKHEH ¢ pewierkamu no ¢opmyine (2)
MPOIOJIBHYIO CHITY B KaXI0# BETBU CIENYET ONpPEACNATH C YYETOM JOMONHUTENPHOTO YCUIIHA
Nz4 0T MOMeHTa. 3HaueHHEe 3TOr0 YCHIHMs CeNyeT BEIYUCIATE 1o hopMyaaMm:

Noa= M,/ b — npy n3rnbe cTepKHA B IOCKOCTH, NEPNIEHANKYIAPHON OCH y —y, HJ4

ceyeHuit THnoB 1 u 3 (cm. Tabimny 14);

Noa=0,5M, / by — 10 xe, and cedenuit TMna 2 (cM. Tabauny 14);

Nye=1,16M,/ b — npu u3rube CTepxHA B MIOCKOCTH, NEPNEHAUKYIAPHOR OCH X — X, [UIA
ceueHU# THna 3 (cM. Tabuuuy 14);

Nog = 0,5M, / by — 1o xXe, [u1d cedeHud Tuma 2 (cM. Tabauny 14).

3neck b, by, by — paccTOAHUA MEXAY OCsIMU BeTBe (cM. Tabnuuy 14).

[1pu u3rube crepkHs CKBO3HOTO ceyeHus tuna 2 (cM. Tabauiy 14) B ABYX MIOCKOCTAX
ycunue Nyy cnemyeT onpenensTs 1o popmysie

Naa=0,5 (M, / by + M,/ by). 37

Ilpy pacuete OTHENbHBIX BETBEH CKBO3HBIX CTEp)KHEH ¢ IuaHkamu B dopmyne (28)
ClefyeT YYUTbIBaTh AOTIONHHUTENbHOE YCUIHE N,y OT MOMEHTa M 1 MeCTHbIHM U3rud BeTBeH oT
(bakTHYECKOH MM YCIOBHOH MoNepevHoH cuibl (Kak B nosAcax 6e3packocHOH (pepMbl).

7.4.77 Pacyer Ha YCTOMUMBOCTH CTEpXHEH CIUTOIIHOTO [OCTOSHHOTO CEYeHHs,
MOABEPAKEHHBIX CHATHIO H U3THOY B ABYX IVIaBHBIX [IOCKOCTAX, PH COBNAaJCHHH MIOCKOCTH
Haubonpwieil xectkocTd (fx > 1)) ¢ MIOCKOCTBIO CHMMETPHH, a TAKXKE MPH CEeYeHHH THna 3
(cMm. Tabaunuy 14), cnegyer BBIMTOAHATH M0 GOpMYy.Ie

N/ (@ey ARY) S 1, (38)

e Qe = 0 (0,6Yc +0,44c).
3necy clefyeT onpenensTh:
¢ey — cormacHo TpeboBaHusiM 7.4.2, npuHUMas B GOpMysiax BMECTO m H A

COOTBETCTBEHHO m, H ?»y;
¢ — coryacHo TpeboBanusm 7.4.4.
Ecnm  my, < 2m, , 10O, KpoMe pacueta mo ¢opmyie (38), cinemyer npou3BECTH
JONOJIHUTENLHYIO TPoBepKy Mo Gopmynam (28) u (32), npuanmas e, = 0.
Ecimn A; > A, , 1O, Kpome pacyera no c¢opmyne (38), cruedyer NnpouU3BECTH
AOIMOJHHTE/ILHYIO NpoBepKy no GopMyine (28), npunnmas e, = 0.
3Haveiins OTHOCHTENbHBIX IKCLUEHTPUCHTETOB CIICAYET BLIYUCIATE MO GpopMynaM:
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my=e, Al W 1 my=e, A/ W, (39)
rie We v W, — MOMEHTH COTIPOTHMBIICHHA CEYEHMH M HauOojee CXaToro BOJOKHA
OTHOCHTENIBHO OCEH COOTBETCTBEHHO X —X H ) - ).

Eciu MIocKOCTs HAKOOBIIER WECTKOCTH CeYeHHs CTepxkHsA (I, > I)) He COBIajaer ¢
TUTOCKOCTBIO CHMMETPHH, TO pacyeTHOE 3HaYCHUE M , CIIEAYET YBEIUYHUTE Ha 25 %.

7.4.8 Pacuer Ha yCTOMYMBOCTH CKBO3HBIX CTEPXHEH M3 JBYX CIUIOIIHOCTEHYATHIX
BETBCH, CHMMETPHUYHBIX OTHOCHTEJNBHO OCH X — X (DHCYHOK 5), C peuIeTKaMH B IBYX
MapajUIeAbHBIX IUIOCKOCTAX, IOABEPKEHHBIX CXKATHIO M H3ru0y B 00CHX TJIaBHBIX
TJIOCKOCTSX, ClIEAyeT BBITONHATD:

IUIA CTEPXKHA B LIEJOM — B TUIOCKOCTH, TapalIEIbHOM MIOCKOCTAM PEIIETOK, COrJIaCHO
tpeboBanuaM 7.4.2, npunuMast e, = 0;

JUIsL OTZAENBHBIX BETBEH — kak BHELIEHTPEHHO CXKaThIX DJEMEHTOB 1o ¢opmynam (28) u
(32); npu 3TOM MNpPOAOJBHYIO CHIIy B KaXXAOH BETBH CIEAYET ONpENCNATH C Y4ETOM
JIOTIONIHUTENBHOTO YCHIMS OT MOoMeHTa M, (cM. 7.4.6), a MOMEHT M, pacnpenensTe Mex Iy

Pucynok 5 — CxeMa CTepKHA CKBO3HOIO CeYeHHs M3 ABYX CILIOHIHOCTEHYATHIX BeTBei

BETBSMM NIPONOPLIMOHATIBHO UX XECTKOCTAM Ips (CM. PUCYHOK S); €cnu MOMEHT M, neicTByer
B IMJIOCKOCTH OJHOH H3 BETBEH, TO CllenyeT CYUTATh €r0 MOJHOCTHIO MIEPESAAIOIIMMCH Ha 3TY

BETBb.

Ilpu pacuere otmenvHO#M BetBH Mo dopmyne (32) rubkocts ee onpeaensercs no
MaKCHUMAIBHOMY PacCTOSHHIO MEXIY Y3JIaMH PELIETKH.

7.4.9 PacueT coOeAMHUTENBHBIX TAHOK MM PEWIETOK CKBO3HBIX BHELEHTPEHHO CXKAThIX
CTepXKHEH CleIyeT cornacHo TpeboBaHusAM 7.2.6 U 7.2.8 BBITIOJIHAT Ha TOMEPEYHYIO CHITY,
paBHYI OOnblIeMYy M3 ABYX 3HayeHHH: (aKTHYECKOMN MOMepeyHOH cuilbl () MM YCIOBHOH
nonepeyHoH cHibl Oy, BIYMCIIEMOH coracHo TpeboBanusam  7.2.6.

B ciydae, korna ¢aktudeckas norepeyHas cuia 60blle YCIOBHOH, BETBH CKBO3HBIX
BHELCHTPEHHO CXKAThIX 3JIEMEHTOB, KaK NPaBMIIO, CAEAYET COEAUHATD PELIETKAMH.

7.5 IlpoBepka YCTOWYUBOCTH CTEHOK M MOACHBIX JHCTOB M3rH0aeMbIX M CKATBIX
371€MEHTOB

Cmenkxu 6anokK

7.5.1 Crenkn OGanok Iy obecriedeHHs MX YCTOWYMBOCTH CIEAyeT YKPEIUIATh

JBYCTOPOHHMMHY pebpaMu:

norepeyHbIMH, HOCTaBICHHBIMH Ha BCIO BBICOTY CTEHKH;

[ONEPEYHBIMA M TIPOJONBHBIMM, @ TaKKe IONEPEYHBIMH  IPOMENKYTOYHBIMH,
pacroIOKEHHBIMU B CKATOH 30He CTEHKH Oanky.
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7.5.2 Pacyer Ha yCTOMYMBOCTHP CTEHOK OaloK CleZyeT BBIIOJHATH C YYETOM BCEX
KOMITIOHEHTOB HANpPSHXKEHHOTO COCTOSHHA: O, T U Ol HanpskeHHs O, T U G CAEOYET
BBIYMCJIATh B MPEANONOKEHHH YNpyrod paboTsl MaTepHana Mo ceueHHI0 OpyTTo 6Ge3 yuera
K03hGULUCHTA @p.

Cxumaromee (KpacBoe) HaNMpsHKEHHE Gy pacyEeTHOH IpaHULB] CTEHKH, MPHHAMAEMOE
CO 3HAKOM «ILTIOC», M CpeJHEE KacaTeIbHOEC HANpsHKEHHE T CICHYET BBIMHCIATH IO
dbopmynam:

c=My/lL; (40)
v= 0/t h), @1)
rae Mu Q — cpelHHe 3HaA4EHHS COOTBETCTBEHHO H3rHOAMOIIEro MOMEHTa M INONEPEYHOH
CWIB! B IIpefeNnax OTCEKa; €CM JUIMHA 0TceKa a (PacCTOSHHE MEXIY OCAMHU
nonepeuHsIX pebep KEeCTKOCTH) Ooiblle €ro pacdeTHOW BBICOTH! Ao , TO
3HayeHMa M u Q cliefyeT BBIYUCIATE KaK CpeJHUe i1 6onee HanpsmeHHOro
ydyacTka C IJIMHOH, DaBHOH h; eciu B Ipeeaax OTCEKAa MOMEHT HIH
nonepeyHas cHia  MEHAIOT 3HAaK, TO MX CpEIHHE 3HA4Y€HHA Cleayer
BBIYHCIIATH HA YYaCTKE OTCEKa C OfHHM 3HAKOM;
hef — pacdeTHas BHICOTa CTEHKH, paBHas: B 6alkax ¢ MOSCHBIMH COCJHHEHHSAMH Ha
BBICOKOIIPOYHBIX 60TaX — pacCTOAHHIO MEXAY OmmkaimmMu kK ocH 6anku
KpasMH TMOSICHBIX YTOJKOB; B KIEMaHBIX OalKaXx — PacCTOSHHIO MEXIY
OnmxaimuMK K ocH GallkM pHUCKaMH IMOSCHBIX YTOJIKOB; B CBapHBIX Oajkax —
MOJHOH BBICOTE CTEHKH; B IIPECCOBAHHBIX NPOQHIAX — BBICOTE B CBETY MEXIY
nonkamu (pHCyHOK 6);
h, — TIOJIHAs BLICOTA CTEHKH;
tw — TOJILIMHA CTEHKH.

MecTHOE HamnpsKEHUE Ojoc (Clocy) B CTEHKE I0J1 COCPELOTOYEHHON HArpy3koH cnexyer
OIIpeJIeNATh coracHo TpeboBaHUAM 7.5.4.

7.5.3 YCTOWYHMBOCTh CTEHOK 0alloK cleoyeT CYMTaTh oOecrnedeHHOH, eCH YCIOBHas

ru6KOCTb CTEHKH )., = (h y /t)\/R / E He npeBbIIaeT NpEAeNbHBIX 3HAYEHUH!

75(1 =95 R/E)VR/E — ans CBapHBIX WIM NPECCOBAHHEBIX 0aJIoK;

115(1 -123 R/ E)~R/E — nns 6anok Ha 60oJTax U BEICOKONPOYHBIX 60NITax.
Ilpn HanmMuuM MECTHBIX HamnpsHXKEHUH B CTEHKax OaJoK YyKa3aHHBIE INpeleibHbIe

3HAYEHUs A, CleIyeT yMHOXaTh Ha 0,7.

CreHkn Oaok ciefyeT yKperusTs MonepeyHbIM pebpamH xkecTkocTd (cM. 7.5.6) npu
A,>2,5.

7.5.4 Ilpu cocpenOTOYCHHON Harpy3ke Ha BepXHeM Mosce Oanku B MeCTaxX, He
YKPETUIEHHBIX pebpaMu, MECTHOE HaNlpsHKEHHE B CTEHKE IOJ IPY30M Ojp: CIECAYET ONPENETIATH
no ¢opMmyJe

F
Ope =———<1, (42)
tl Ry,
rue F — pacyeTHOe 3HayeHHe COCPeTOTOYEHHON Harpy3KH (CHJIbL);

{ — TONUIAHA CTECHKH,

I
ly=c} Tf — YCJIOBHas JUIKHA PAclpeelIeHHs COCPEIOTOYEHHON HATPY3KH;
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¢ — kK03bPUUHMEHT, NpUHUMAeMbIH paBHBIM 3,25 s cBapHbIX 6anok u 3,75 —
Ha BLICOKONPOYHBIX 60nTaxX;

Iy — MOMEHT HHEPUHH NosAca OaKN OTHOCHTENBHO COGCTBEHHOM OCH.

B OTCEKaxX, I'I¢ MCCTHasg Harpys3ka NpPHJI0XKCHa K pacTARYTOMY I[10ACY, OHHOBPEMCHHO
YYHUTHIBAKOTCA TOJILKO IBa KOMIIOHEHTAa — G HT HIW G UT.

[7 " b(’ i be

e
.

e

hy

Pucynox 6 - PacdcTHBIC pa3sMepbl CTCHOK, CBECOB 110/I10K, MOSICHBIX JIHCTOB B IPCCCOBAHHBIX,
COCTABHBIX M FHYTHIX NPOPHAAX W THIBI NPECCOBAHHBIX NpodHIeH
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PacyeT Ha YCTOMYMBOCTH CTEHOK OaJOK CHMMETPHYHOIO CEYEHHs, YKPEIUIEHHBIX
TONBKO MOMEPEYHBIMHA PeOPaMHu JKECTKOCTH, IPH HATHMYHH MECTHOTO HANpsueHHUs (O # 0)
CleXyeT BBHIOIHATS!

a) npu his 0,8 — no gopmyie
o

\/(o/ocr + e ! Oppeer )2 +(t/1,,)" 10,99 <1, 43)

rae G, O UT — 3HAUeHHS, ONpelesieMble COMIaCHO YKa3aHuaM 7.5.2;
Oe U T, — 3HAUCHUS, ompenensemble o dopmysam (50) u (51);
Olocer — KDMTHYECKOE HANPKEHHE CMATHA CTEHKM II04  Harpyskow,
ompenesnsemMoe 1o popmyne
- T2
Gloc,er = C1 R/ ka > (44)

. = a fR
30ech ¢ — KodddumeHT, npuHUMaeMsli o Tabnuue 18, 7&2 =— E;
4

$ - 3HaveHuUsd, ONpefeNseMble COTNIaCHO yKazaHusM 7.5.5;

Tabnuua 18

a
OrHowenne — 0,5 0,8 1,0 1,2 1,4 1,6 1,8 2,0
of
Koadduumenr ¢, 11,28 14,52 17,77 21,86 26,80 32,30 38,35 45,00
Qbo3snauenus, npunamole 8 mabauye 18, —cM. 7.5.2.

6) npu hi> 0,8 — no popmysne (43) npa pasa:
o
TIpH [EPBOIi NIPOBEPKE O, CJAEAYET ONPEAEIATH O GopMyie
6o =c2 R /A2, (45)
rae c; — K03(duuyeHT, npuHIMaeMbli 1o Tabanue 19;
IpH BTOPOH NIpOBEpKE O CleyeT onpeaenats no ¢gopmyne (50) , a Gjpeer — MO
dopmyie (44) ¢ noaCTaHOBKOH BETHYUHEI d / 2 BMECTO a.

Tabnuna 19

a
Otrowenue — 1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6
ef
Koadbummenr ¢, 33,70 38,77 | 4526 | 53,16 | 62,18 | 72,20 | 83,75 | 96,16 | 109,56
Obosnauenus, npunamele 8 mabauye 19, —cm, 7.5.2.

B creHke, ykpemieHHOW NpoJONbHBIM peOpOM IKECTKOCTH, PacloONOKEHHBIM Ha
paccTOAHUM k) OT CXKATOH KpOMKM oTceka, o0e NJIACTHHKH, Ha KOTOpble pedpo pasaenser
OTCEK, CIAEAYET NPOBEPATH OTAENBHO:

nepeylo NNACMUHKY, PACHONONCEHHYIO MENCOY CHCAMbIM HOSACOM U NPOOONbHBIM
pebpom, —no GopMmyne

0—19—9- [0/ Gert + Otoe | Stoeers + (¢ / Tl ] <1, (46)
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:
2 i
2 i
1,19 \ItHi) R 5
rue Oy = ( 2) = (47)
I-h /hef H Mt L
2
l+pf) R
o,oc‘cr,l=(1,24+0,476p1)-—————( “2) = (48)
1 a
spech An = (/) VR/E; X, = (a/t) NR/E;

[} — MapaMmerp, paBHBIA: a/hynpua/hy<2 np=2npu a/h >2;
T, — HampsxeHue, onpeaensemoe o gpopmyie (51);
9 - 3nHayeHus, onpepenseMsie COrJIACHO yKa3aHuaM 7.5.5;
8MOPYI0 NNACMUHKY, DACHONONCEHHYIO MENCOY DACMAHYMbIM NOACOM U NPOOObHbIM
pebpom, — 1o Gopmyne

<1

- )

G(I—Zkl/hef)+ Cloc.2 :[ _

T

Gcr,Z Gloc,cr,2 or,2

THE O crp U Ty, — HANPSDKEHHsA, OMNpENIEIEMBblE COOTBETCTBEHHO 10 ¢opmynam (57)
u (51);
Oloc2 = O,4Gloc;
Glccr2 — HANpsKeHue, onpenensemoe 1o gopmye (44) n rabmuuel 8, npuHumas
a/ (her— h1) BMECTO a / her .

Ecnu nepBas nnacTUHKa YKpelUleHa MOMOJHHUTEABHO KOPOTKUMH MONEPEYHBIMH
pebpamu, To HX cienyeT AOBOIUTDH 10 NpomoibHOro pedpa. Ilpu aToM Ans npoBepku nepBoit
TIACTUHKH Heo6XoauMo npuMeHsTs GopMynsl (46) u (48), B KOTOpPBIX a ClEIYeT 3aMEHATH
BENTMYHHOMN a; (rie @) — pacCTOsAHHE MEXKY OCAMH COCEIHUX KOPOTKHUX pebep).

IIpoBepka BTOpOH IIACTHHKH B 3TOM CIIyyae ocTaeTcst 6e3 U3MEHEHHH.

7.5.5 VYcTOWYMBOCTH CTEHOK 0anoK CUMMETPHUYHOI'O CE€YEHHSs, YKPEIUIEHHBIX TOJIBKO
ToTIepeYHBIME pebpaMu KEeCTKOCTH, IIPH OTCYTCTBUH MECTHOTO HanpseHUs (Groe = ()
CJIeAyeT CUUTATh 00ECTIEYEHHOH, €CIIN BHITIOIHEHO YCIIOBUE

N P (49)
rue 6er=30R/A%; (50)
T =10,3 (1 +0,76/u* ) R/ A2 ; (51)
2
11 (%-0,7)
9=1- 7 (52)
1+507—
E

o; o;
(31ech npu—}é <0,7 crenyet npunuMath 3 = 1. 3HayeHHA -I-a’—> 1 He nonyckaroTcs);

Y, — CJAedyeT NpUHHMATE 1o Tabanue 6; i

B popmynax (49) — (52):

u — OTHOWeHHe 6ObLIeH CTOPOHEI OTCEKA CTEHKH K MEHbIUEH; i

A, =(d/1,) JR/E - YC/OBHas FHOKOCTh OTCCKa CTEHKH BLICOTOH d

R

d — MéHpilas U3 CTOPOH OTCeKa CTEHKH (A MM a);
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o; = ,/—;—0‘2 +372. (53)

B crenke 6anky CHMMETPHYHOrO ce4eHHs (TIPH OTCYTCTBMM MECTHOrO HAalpsSKEHHA),
YKPEIIEHHOH KpoMe MonepedHblX pebep OXHHUM MPOAONBHEIM peOpOM, PacnoNOXKEHHBIM Ha
PacCTOSHUU A; OT pacueTHOH (cxaToif) rpaHHLBI OTceka, 00e IIACTHHKH, Ha KOTOpHIE 3TO
pebpo pasaenseT 0TCeK, CAedyeT paCCYHTBIBATD OTAENBHO:

a) NIACMUHKY, PACNONONCEHHYIO MENCOY CHCAMBIM NOSACOM U NPOOONbHBIM pebpom, —

no ¢popmyse
2 |
Lio 2] <, (54)
; S'Yc Gert Tcr,l
; 476 R
rae O, = (55)
cr,l 1* __hl_ xlz
| hy

(3mech A 1= (/1) VR/E — YCHIOBHas THOKOCTb IIACTHHKH BBICOTOH /1) );
Ter1 — CHEAYET ONpeaeiaTh 1o ¢opmyne (51) ¢ noacTaHoBkoH
pa3MepoB NPOBEPAeMOH IIACTHHKHY;
3 - cnenyer onpeaenars no gopMy.e (52), NpHHEMas IpH 3TOM
f 2
o, = || - | 6?+2,431%;
hy
Y, — CJERyeT NPHHUMATH M0 Tabnuie 6,

0) nracmuHKy, pacnonodiCeHHyI0 MeXCOy PACMSHYMbIM HOACOM U NPOOOTLHLIM PeOPOM,

— no ¢popmyne
2
Gz 1- Z;IhI— 2

R | <1, (56)

Ye cy(:r,2 TCV,Z
1 rie Oug = —-—-Si‘i7 ‘RINY, (57)
4 0,5- Gy
| hef

T2 — CHENyeT onpelensTs no ¢opmyne (51) ¢ NOACTaHOBKOM pa3sMepoB
NpOBepsAEMOH TUIACTHHKH;
Y, — CleIyeT NPUHUMATH 1o Tabsuie 6.

7.5.6 B creHke, yKpenieHHOH TOJILKO MONEPEYHBIMH pebpaMu JKECTKOCTH, LIMPUHA HX

BBICTYNaromei wactu b, noypkHa ObITh VIS NMAPHOrO CHMMETPHYHOro pefpa He MeHee —

h.,
< + 40 MM; ToduMHa pebpa f, — He MeHee b,/ 12; paccrosHne Mexay pebpamu He

30
JOJDKHO NIPEBBIILATE 2h,7.
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7.5.7 Tlpu yKpemycHHH CTEHKM [ONMEepeYHBIMH pebpaMH ¥ OJHMM  MApPHBEIM
MPOROTBbHBIM peOPOM KECTKOCTH MECTa PACIIONOXEHHS U MOMEHTbI HHEPLUH CEYEHHH 3THX
pebep JoJDKHBI YAOBIETBOPATE TpeOoBaHUAM 7.5.6 U dopMynam Tabmuum! 20.

ITpu pacronoxeHHH NPOJOIBHOrO U MOMEPEYHbIX pebep KECTKOCTH ¢ OQHOH CTOPOHEI
CTEHKH MOMEHTb! HHEPLIMH CEYEHHH KXIO0r0o M3 HUX CJIEJIyeT BBIYUCIIATH OTHOCUTEIHLHO OCH,
coBnajatomieit ¢ 6mokaiiueit kK pedpy rpaHblO CTEHKH.

7.5.8 VYuactok cTeHku 6anku Haf ONOPOH cledyeT pacCHUTHIBATh HA YCTOWYUBOCTH
NpH LEHTPAJIBHOM CXaTH¥ M3 IUIOCKOCTH Oallky XaK CTOMKy, HarpyXeHHYIO ONOpHOM

peakiunei.

Tabnuua 20
B MomeHTh! MHepuMH pebpa
—L TMOMEPEYHOTO npogonkHoro (1)
hef ) Tpebyemoe TREACTEHOD
MUHHMAITBHOE MaKCHMaTbHOS
0,20 2,5-0,5alhy) at> ] hy LSkt Thy t3
0,25 23hgtd | (1,5-04alhg) a’t by 1,She D, 8,5hy t2,
3
0,30 LShyt - -
NMprMeuwanue—Tlpu BeuucIeHMH [; ANA NPOMEXYTOYHBIX 3HA4YEHUi h) / by NOMyckaeTcs

JHHeHHas HHTEpHOAALHA.

[Ipn yxpenneHud CTeHKH OajKd OMOPHBIMH pedpaMH JKECTKOCTH C IUMMPHHOH
BBICTYyMaloIleH Yactu b, (kak npasmio, He MeHee 0,5b; , 31eck by — IIMPHHa HIXKHETO I105Ca
OanKku) B pacueTHOE CCUCHHE 3TOH CTOMKU CNeIyeT BKIIOYATh CEYCHHE ONMOPHBIX pebep U

MOJIOCHl CTEHKH mUpHHOii He 6onee 0,5 ¢, VE/ R ¢ kaxao# cTopoHbI pebpa.
Tonuw#a onopHoro peGpa XecTKOCTH ¢, HOoKHa ObITh He MeHee 3b, R/ E , rne b,—

WIMPHHA BBICTYNAIOIEH YacTH.
PacyeTHyI0 IIHMHY CTOHKH ClieyeT NPHHHMAaTh PaBHOW PaCHETHOH BBICOTE CTEHKH

Oanku her.
Huxuue TOpUBI OMOPHBIX pedep KECTKOCTH AOJDKHBI OBITH IUIOTHO NPHIHAHB KM
NPHUBapeHB! K HIDKHEMY NOSICY 0anky M pacCYUTaHbl HA BO3JEHCTBHE ONTOPHON PEAKLMH.

Cmenku UEHMPAIbHO, GHEUCHMPEHHO CHCAMbBIX U CHCAMO-U32UDAEMBIX INEMEHIOE

7.59 Jins UEGHTPaNbHO CXKATHIX OJIEMEHTOB YCIOBHYIO TMOKOCTh  CTEHKH

x, = ( By /tw)«/R / E cnemyer npuHUMAaTh He Gonee sHaueHNH, OnpeieIseMbiX no GopMyJiaMm

Tabaunet 21.
Ilpy Ha3HAYEHMH CEYEHHS OJJIeMEHTa IO [MpelebHOH THOKOCTH, a Takke IpH

COOTBETCTBYIOIIEM OGOCHOBAHHH PacdeTOM, HaHOOIbIINE 3HAYECHHA A, CIEAYeT YMHOXaTh

Ha K03 PULIHEHT J&B (tne o =% ), HO He 6onee yem B 1,5 pasa. [Ipu sTom 3HaueHHs XW
c

cienyet npuHUMaTh He Honee 5,3.
7.5.10 Jlas BHELEHTPEHHO COKATBIX U CXATO-U3rHOAEMBIX 3JIEMEHTOB YCJIOBHYIO

= c
r'MOKOCTh CTEHKH A, CIEOYEeT ONpe/eNisTh B 3aBUCMMOCTH: OT 3HAYCHHUA O = L (rme
c

w

0 ~ HauboJibLICE CHUMAIOLIEE HanpsXeHHe y pacqemoﬁ rpaHuLbl CTEHKH, IIPHHUMACMOC
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CO 3HAKOM «ILIKOC» M BBIYHCIEHHOE 6e3 yueTra KO3DOHLUHUEHTOB Qe, Qexy WIH CQ; O —
COOTBETCTBYIOIEE HANpPSDKCHHE y HNPOTHBONOJIOXHOM pacdeTHOM TIpaHMILBI CTEHKH) M
TIPHHHUMATH He 6oJiee 3HaUEHMH, ONpeeIseMBIX NPH:

o <0,5 -no 7.5.9;
= ’R
A, <31 —Qa-1); (58)
o

o >1 - mnodopmyne
0,5< a <1 ~ nHHEHHON UHTEPHONALUEH MEX Iy 3HAYEHUAMM, BLIYUCIICHHBIMH TIPH
a=05ua=1.

Tabnuna 21
Haubonslune 3HaYeHHA xw TIPH 3HAYEHHUAX
Cevenue anemenTa yCIOBHON rHOKOCTH CTEPXKHA
A<l A>5
52
BYTABPOBOE E 3,1
floyasp 1’—— + 507
R
46
H-o6pa3sHoe E 3,5
—+ 507
R
42
HIsennepHoe, TpyGuatoe -
npamoyronsHoe (h, — AN E 2,5
GOJIbLIEH CTEHKH) Y +507
37
Tpybuaroe kBagpaTHOE E 2,25
; + 507

fMlpumeuanns
1 Ipusenennsie B Tabanue 21 JaHHBIE OTHOCATCA K CBAPHEIM M IIPECCOBAHHLIM NMPOQHIAM.

2 Ilpu BeryMCIeHMH A, 1718 IPOMEKYTOUHBIX 3HAYEHHUH A JONYCKACTCA JIMHEHHAS MHTEPIIONALMA

MEXTy SHAYECHHAMM Ipk A=1 1 A =5,

7.5.11 Ilpn yKperuieHMM CTEHKHM BHELEHTPEHHO CXKAaTOro MM CXKAaTo-U3rubaeMoro
3JIEMEHTa TNPOAONBHBIM  peOpPOM JKECTKOCTH C MOMEHTOM HHepuun [y > 6he/t3,
PAcHON0XEHHBIM NOCEpeIHHE CTEHKH, HaHOOoIee HarpyKeHHY10 YaCTh CTEHKH MEXAY HOACOM
M ocpro pebpa clefyeT paccMaTpUBaTh KaK CaMOCTOATENbHYIO IUIaCTHHKY H OpPOBEPSTH
coryacHo TpeboBaHusam 7.5.10.

[TpononbHeie pebpa )KECTKOCTH CIEAYET BKIIOYATH B PACUETHHIE CCYSHHUS 3JIEMEHTOB.

Ecnu ycToH4uBOCTh CTEHKH He oOecreueHa, To B pacyeT cliefyeT BBOJHTH 1Ba KpaiiHMX

y4acTka CTeHKH mupuHoi no 0,6 £, v E /R , cunTas OT rpaHHIl pacUYETHON BLICOTHI.
7.5.12 Crenkn BHELIEHTPEHHO CXKATBIX 3TIEMEHTOB CIUIOWIHOTO ce4eHHs (KOJIOHH, CTOEK,
Orfop W T.L) mpH A, 2 2,5 CHemyeT, KaK IpaBUIIO, YKPEIUIATH INONEpeYHBIMU pebpamu

KECTKOCTH, DACMONOXEHHBIMH Ha PacCTOSHHM 2h,s OIOHO OT JAPYroro; Ha KaxIOM
OTIPaBOYHOM 3JIEMEHTE JOMKHO OBbITh He MeHee ABYX pebGep. [lpu HanMuuu NPoOaONBHOrO
pebpa paccTosiHie MexLy TIONCPEeYHBEIMHU pedpaMy LOoNnyCKaeTCs yBeIMYuBaTh B 1,5 pasa.
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MuHHUManbHEIE pa3Mephl BRICTYAOIIEH YaCTH MONEPEUHbIX pebep HKECTKOCTH ClleayeT
NpPHUHUMATh COTJIACHO TpeboBaHMAM 7.5.6.

Hoacnbvie aucmosr u nonku UeHmMpAIbHO, GHEUEHMPEHHO CHCAMBIX, CHCAMO-
u3zubaemolx U u32UOAEMbLX ITEMERMOE

7.5.13 PacyeTHy10 IIMPHHY CBECA MOACHBIX JIMCTOB (MOJIOK) by cNEnyeT NPHHUMATh

PaBHOMH pacCTOSHHUIO (CM. pHCYHOK 6):

B IIPECCOBAHHBIX, COCTABHBIX M CBApHBIX 3JIEMEHTaX 6e3 MOACHBIX JINCTOB — OT IPaHH
CTEHKH 10 Kpas TOJKH;

B GOITOBBIX 3MEMEHTaX ¢ MOACHBIMH JIMCTaMH — OT Gamkaiimeil pucku 60onToB 1o
cBOOOHOrO Kpast JINCTA.

IIpn HanuyMM ByTa, 0OPa3yIOILEro O CBecoM yroi He MeHee 30°, pacueTHYIO INUPHHY
cBeca cleqyeT U3MEPATH JI0 Hadana ByTa (B ClIyyae BBHIKPY)KKH— IPHHHMATh BIIUCAHHEIH BYT).

7.5.14 B uUEHTpaNbHO, BHEUEHTPEHHO CXAaTBIX M CXKaTO-U3rHOaeMBIX 3JeMEHTax
3HayeHWe TUOKOCTH CBeca MOACHOTO JHMCTA (MOMKH) A 7 = (bl 1) JE/R cleayer

NpyMHUMATh He 6ojiee 3HAYCHHH, YKa3aHHBIX B Tabnuue 22 B 3aBUCHMOCTH OT YCJIOBHOH
rubkocTH A M THNa ceyeHui (rae b, ciedyeT NPHHMMAThL B COOTBETCTBMU ¢ 7.5.13; ¢ —~
TOJILIMHA CBECA).

B ciy4ae HenoHanpsbkeHHs saeMeHTa HaMOONbUIMG 3HaueHus A, W3 Tabmuupsr 22

R(Pm 3
creflyeT yBeIMYMBaTL B ,[— pa3, HO He Oonee yeM B 1,5 pasa, pH 9TOM 3Ha4CHHA A
c

HeoOXoIMMO NpHHAMATH He Gonee 1,3 (31eCh ¢ — MEHBIIEE U3 3HAYEHHH @, Qr, Qexy, CO,

. N
HCII0JIb30BAaHHO€ MPH NIPOBEPKE YCTOUYUHBOCTH CTEPXKHA; O = ; )

7.5.15 B wusrubaempIx asneMeHTaX HaWOOJBIIYID T'MOKOCTH cBeca MOSCHOIO JIHCTa
(oK) TMpeccOBaHHBIX M CBapHBIX OaloK CledyeT Ha3HayaTh C YYETOM IpENEeNbHBIX

pa3MepoB CBECOB, NPUBENEHHHIX B Tabnuie 22 ams A < 1.

Tabnuna 22
XapaKTepucTHKa TIONKH HauGonburme suavenns A £ TIPH 3HAYCHHAX
(noscHoro sucTa) YCTIOBHO# FHOKOCTH CTEPXKHS
W CECHYCHHUA ITIEMEHTA X< 1 X> 5
14
HeoxkaiimaeHHag moska £ 08
IByTaBpa ¥ TaBpa /— +507 ’
R
. . 15
HeokaiimnenHnas 66npias nonka —_—
HEPABHOIOJIOYHOTO YIOJIKa, CTEHKa E 08
TaBpa U TOJIKA LIBEIEPA ry +507
14
HeokaiiMnennas nonka £ 0.7
PaBHOIOJOYHEIX YFONKOB Z 4507 ’
R
Mpumeuaunne — [lpu Beruncnennu A, [is NPOMEKYTOUHBIX 3HAYCHHH A nomyckaercs

JIMHEHHAA MHTEPONALMS MEXKIY 3HaUYeHUsMH Iipn A =1 u A =3,
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B ciyuae HeloHanpshKeHHS dJeMEHTa HaHO0IBIIY 0 THOKOCTB CBECA MOSCHOTO JIMCTA
,R
(MONIKK) CliefyeT yBEJIMYHUTh B ,/— pa3, Ho He Gosee ueMm B 1,5 pasa; 31ece ¢ — Gdubinee U3
c ‘

JIBYX 3Ha4YEHHUH:

M x
C=—— HWIH O= Mi——)—'—— . (59)
(pbW xn Iyn

7.5.16 Tlpu ycuienun CBOGOAHBIX CBECOB yTonmeHusMu (OynpGamu) Haubolnbluee
3HayeHHe THOKOCTH cBeca A n = e / ) NR/E [3necb by — pacueTHas IIMPHHA CBECa
MOSACHBIX JIUCTOB MK ITOJIOK, M3MepsieMas OT LEHTpa yTONIICHHA OO0 I'PaHM NpHMBIKaIOMEH
cTeHkH (TOJIKH) WK 0 Havana Byta (cM. 7.5.13)] cneayer onpenendars 1o ¢popmyne

A=k, (60)
roe A ;- Haubojplllee 3HAYEHHE YCJIOBHOH TI'HOKOCTH cBeca INpPH OTCYTCTBUH
YTOJIILIEHUA, IPHHUMaeMoe Mo Tabnuue 22;
k — xoadduumenT, onpesenseMbli 110 Tabnie 23 B 3aBUCUMOCTH OT A, , Y1 ¥ A;
1 =D/t
rue D - pa3Mep yToNmeHHS, NPUHUMAEMBI paBHBIM JAHaMeTpy Kpyriod Oyis0sl; B
KBaJpaTHBIX W TPaNeLUEBHIHBIX YTOJILIECHUAX HOpMaibHOro npoduns D —

BBICOTa YTOJHIEHHS Npy WHpuHE 6yns0p! He MeHee 1,5 D B TpaneuueBHAHbBIX
(pucyHok 7) 1 He MeHee D — B IIPAMOYTOJbHBIX YTOJIMEHHUSX.

Q

~

Pucynok 7 — Cxema yrojimenus (0yanonr)

Tabnuua 23
_ 3Haueune ko3dduuuenta k 8 popmyne (60) npu
Ceuenue As i rU6KOCTH A paBHOM
1 5

_ 2,5 1,06 1,35

0,35< kf <0,60 3,0 1,24 1,69

[Isennep, 3,5 1,46 2,06

JIBYTaBp _ 2,5 1,04 1,28

0,75 < 7»/ <0,90 3,0 1,20 1,59

3,5 1,40 1,94

_ 25 1,06 1,17

VrONoK 035<A f < 0,60 3,0 1,24 1,47

TaBp ’ 3,5 1,46 1,67

’ _ 2,5 1,04 1,13

Kpectosoe 0,75< %, <09 3,0 1,20 1,35

3,5 1,40 1,67
Mpumeuanne — Kodxhduuuent £k A OPOMEKYTOUHEIX 3HAUCHWH A y ot 0,6 10 0,75 u

rubkoct A ot 1 10 5 cnenyer OnpeaesTs JHHEHHON HHTEpNIONALHEH.

7.5.17 Pacyer Ha yCTOMYHBOCTb 3aMKHYTBIX KPYTOBBIX LMJIHHAPHYECKHX 00O0JIOYEK
BpaLCHHs, PaBHOMEPHO CXKAThIX NapalieibHO O00pasyIoIUM, CIECAYET BBIMOJHATL. 110

dopmyne
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S <y, (61)

0-cr,l YC'
rae o) — pacyeTHOe HanpshkeHHe B 0005109Ke;
Ocr,i — KpUTHYeckoe HanpsbkeHue, npH r /¢ < 300 paBHoe MEHbIeMY U3 3HAYCHHUH
YR wm cEt/r,a mnpu r/t>300 paBHoe cEt/r (3mech r — paguyc
CPEIMHHON IOBEPXHOCTH 0000YKH; ¢ — TONMIUHA OOOIOYKH).

3Ha4eHHA KOIQQPHLUHEHTOB ¥ U ¢ CJERYET ONpeleATh COOTBETCTBEHHO NO TabiHLaM
24w 25.

Tabnunua 24
3Haqenng Koagduuuent v npur/t
R, H/mm™ 0 25 50 75 100 125 150 200 250
R <140 1,00 0,98 0,88 0,79 0,72 0,65 0,59 045 { 0,39
R >280 1,00 0,94 0,78 0,67 0,57 0,49 0,42 0,29 -
MMpuMmeuanue - 3uadennus koddpoummento y npu 140 Hmm? < R < 280 H/mm® u mia
NPOMEXYTOUHbIX 3HAYEHHH 7/ ¢ CICAYET BBIYHCIIATH JTHHEHHOM MHTEPTIOMALHEH.

Tabauua 25
3navenne r/¢ <50 100 150 200 250 500
Koabonumenr ¢ 0,30 0,22 0,20 0,18 0,16 0,12

[Ipumedanue — Jinsg npoMexyTOUHRIX 3HaUeHHH r /¢ k03(DQHUHEHTH ¢ CleHyeT BBIYHCIATH
JMHeAHON MHTepIoaAsnuel.

B cirydyae BHELEHTPEHHOTO CXaTHA MapajlieNbHO 00pa3ylolMM WM YUCTOTO U3rHba B
JAMaMETpaIbHOMN MIOCKOCTH MPH KacaTelbHBIX HallPSDKEHHAX B MECTe HauOOIbIIEr0 MOMEHTa,
He npesbliarolinx 3HaueHus 0,07F (¢/ o HAaNpPKEHHE Oyl JOJDKHO OBITH YBETHUEHO
B (1,1-0,1 o;/0)) pasa, rme o] — HauMEHblee HanpshkeHUe (pacTATUBAIOMIHE
HaMpsDKEHUS CYUTATh OTPULATENBHBIMHY).

7.5.18 B xpyrnsix Tpy0ax, pacCUUTBIBaEMBIX KaK CXKATble HJIM CXaTo-U3rHOaeMble
CTEpHM N0 pasaeny 7, ipu ycioBHOH TubkocTH A= ANVR/E 20,65, HOMKHO GBITE

280

BBIIIOJIHEHO yCloBUe 7/t < R
1+1400-b:

Kpome atoro, ycToHYHBOCTD CTEHOK TaKHX TPyO 10IDKHA ObITH MpoBepeHa mo 7.5.17.
Pacyer Ha YCTOHYMBOCTB CTEHOK OecIIOBHBIX TpyO He Tpefyercs, ecimum r/t He

npesbluaet 3Havenuit 1,7¥R/E wnu 385.

8 PacueTHble JJIMHLI ¥ NpeAebHbIe THOKOCTH 31€EMEHTOB ANIOMHUHHEBBIX
KOHCTPYKUMH

8.1 PacueTHble JJIMHBI 3/J1IEMEHTOB IJIOCKUX QepM U cBA3EH

8.1.1 PacueTHble IJIMHBI CXATBIX 3JIEMEHTOB IUIOCKUX ¢epM U CBA3€# B UX MIOCKOCTH
ly 1 M3 TIIOCKOCTH lery (pUCYHOK 8, a, 6, 6, 2), 338 MCKIIIOYEHHEM JIEMEHTOB, YKa3aHHbIX B
8.1.2 u 8.1.3, cnenyer npuruMarth no Tabauue 26.
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a) I - : (1) ___l/——‘
7
- A \/ -
\\/" * \\«"/
6 I
) L _
6 2L
i AN \1‘
N

e
v

Q — TpeyronbHas o CTOMKaMH; 0 — PacKOCHAA; € — TPEYFrobHas CO LWINPEHTeNAMH; 2 — MOJYPACKOCHAs TPEYroMibHas;
0 — nepeKpecTHas

Pucynox 8 — Cxembl xna onpeJelieHHs PACYETRLIX JJTHH CKATHIX 3JieMeHTOB (0603Ha1eHHs — M.
Tabauny 26) pewerox pepm

Tabnuua 26
PacueTHBIE ANHHH J# LA
Hanpasneﬂne MpOAOJTLHOTO u3ruba 22:3:::(“ NpoOYHX
ANIEMEHTA ¢)8pr1 NOACOB pOHOprIX 3JICMEHTOB
cToeK PELICTKH
1 B naockocty Gepmbl /g
a) ang dpepM, KpoMe YKa3aHHEIX B NO3ULKUH 1,6; l ) 0,81
) anst hepM U3 OHHOYHBIX YTOJIKOB U hepM ¢ [ [ 0,9¢
NPUKPENJICHHEM 31EMEHTOB PEUICTKH K 10caM BIPHTHIK
2 B HanpasfeHHH, IEPIIEHAUKYIAPHOM IUTIOCKOCTH $epMBI
(m3 nnockocTn bepmbl) Ly
a) 1A GepM, KpoMe YKa3aHHBIX B TIO3HLUH 2,6; I, 4 ],
6) 11 PepM ¢ NpHKpEIVIEHUEM IEMEHTOB PELUETKH K / A 0,9/
FI0CaM BIIPUTBIK
3 B mo6om HanpaBieHHH Ly = ,ry 114 GEPM H3 ORHHOYHBIX 0,85/ ! 0,857
YTOJIKOB MPH OAHHAKOBBIX PACCTOSHHUAX MEXIY TOUKaMU
3aKpEIUICHMs 3IEMEHTOB B IJIOCKOCTH U U3 MJIOCKOCTH (epMbl

Obosnanenus, npunamuvie 6 mabnuye 26 (cm. pucynox 8):
! — reomMeTpuyeckas AnuHa neMeHTa (PacCTOSHUE MEXAY LEHTPaMH GIIDKAAIIMX Y37I0B) B ILIOCKOCTH depMbl;
I, — paccTostHMe MeX1ly y3namH, 3aKpEIUIeHHBIMU OT CMEILICHUS U3 IUIOCKOCTH depMsl (noscamMu  depM, creuHanbHBIMH
CBA3AMH, KECTKVIMH FUIMTaMH TIOKPHITUH, IPHKPEIICHHBIMHU K MOACY CBAPHBIMH IIBAMH WM GOJITAMK, H T.IL.).

8.1.2 PacuerHnle UMHBI ly M Iy BepxHero nosca depmsl (Hepaspe3HOro CTEPIKHA)
TIOCTOSTHHOTO CEYEHHUA C Pa3IMYHbIMU COKUMAIOUIMMH WIH pacTATHBAIOLIMMH YCHIHAMH Ha
y4acTKax (4MC/IO YYacTKOB pPaBHOH [UIMHBL K > 2) B NPENojioXeHHH  MIAPHUPHOTO
conpsKeHUst (PUCYHOK 9, @) 3JIEMEHTOB PpEIUETKH U CBA3CH, JOMYCKaeTcs ONpeRENsiTh IOo
¢bopmynam:

B IUIOCKOCTH 10sica (epMbl
Ly =(0,17a° +0,83) ] 20,8, (62)
rue 0 — OTHOLUEHHE YCHIHS, COCCAHEr0 C MaKCHMalbHbIM, K MaKCHMaJbHOMY
YCUJIHIO B MaHensx pepMbl; npu 3toM 1 > a > - 0,55;
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3 IIOCKOCTH nosica GepMbl
L =1[0,75+0,25 (B/x-1)*11>051, (63)
rae B — OTHOLIEHME CyMMbl YCHJMH Ha BCEX Y4acTKax (paccMaTpMBaeMOH UIHHBI
MeXIy TOYKaMH 3aKpEIUIeHUs MOsACa U3 MIIOCKOCTH), KpOMe MaKCHMAaNbHOTO,
K MaKCHMaJIbHOMY YCHIIHIO; Tpy 3ToM (x — 1) > B > - 0,5. Ilpy BeIYHCIICHHH
napamerpa [ B dopMyne (63) pacTarMBalolIMe YCHIHA B CTEPXKHAX
HeoOXO0AUMO NMPHHUMATH CO 3HAKOM «MHHYC».

PacuetHble MMHBI Iy W ly1 BETBM CKBO3HOH KOJOHHBI IOCTOAHHOIO CEYEHHA
(Hepa3pe3HOro CTEPXKHA) C PasiAUYHBIMH CKHMAMOIUMMHU YCHIMAMHM Ha Y4YacTkax (YHCIO
YYacTKOB DPaBHOH IJIHHBL K > 2) C TPaHMYHBIMM YCJIOBHSAMHU, KOTa OJMH KOHELl CTEPXKHA
(HMXKHU#E) JKECTKO 3aKpEIUIeH, a OPYroi — LIapHHPHO OMEPT B IUIOCKOCTH PEILETKH IpH
IHAPHUPHOM KpEIUIGHMH K HeMy OJJIEMEHTOB peIleTkH (pucyHok 9,6),  jmomyckaercs
OTpeAensTh 0 popMynam:

B IMJIOCKOCTH BETBH

Iy = J0,36+0,590 20,6/, (64)

rae 0 — OTHOLIEHWE YCWJIMS, COCEAHEro ¢ MaKCUMAJIbHbIM, K MaKCHMaJbHOMY
YCUIMIO B MECTE 3aJeJIKH; Npu 3ToM 1 > a > 0;
a) 6)
IL 1 Ceazv
! A
1 N|= ]vmax K
~,
T
1-1 X iNZ
sndopy ) s WFNW
Yored

6.n.¢ghepm N

a — noAc Gpepmbi; 6 — BETBb KONOHHbI

Pucynox 9 — Cxemsl Anf onpeaesieHUs PacHeTHOH ANHHBI 3/1€MEHTOB

W3 NJIOCKOCTHU BETBU ‘
Ly = (0,6 + 0,545)’;l 0,51, (65)

rae f — oTHoOLIEHHE CYMMBI YCHJIHM Ha BCEX YYacTKaX, KpOME€ MAaKCHMaJbHOIO, K
MaKCHMAaJIbHOMY YCHJIMIO B MECTe 3aJeJIKH; npH aToM (K —1)> P > 0.

B oGoux cnyyasx [/ — JuIMHa yyactka (cM. pucyHkH 8 u 9); Ii — paccTosiHHE MEXIY
TOYKaAMH CBA3€H H3 [UIOCKOCTH CTepXKHA (CM. pHCYHOK 9), M pacuer Ha YyCTOHYMBOCTH
clielyeT BBITIOIHATL HA MAKCUMANIbHOE YCHIIHE,

8.1.3 PacyerHsie UTMHBI lyy M Ly (MU AOMYLUEHWH, YTO OHM HE 3aBUCAT OT
COOTHOILIEHHUA YCHIINH) 2TEMEHTOB NEPEKPECTHOH PeLUETKH, CKPENNEHHbIX MeXay Co0o# (CM.
pucyHok 8, d), cneyeT npuHUMaTh 1o Tabauue 27.

8.14  Paanychl WHEpPUMH [ CCYEHWH DNEMENTOB M3 OJMHOYHBIX YrOJKOB TNpH
OHPCACNAECHUH I'MOKOCTH  CHIEMYET IIPUHUMATh:

4]
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IIpH pacyeTHO JuTHHe deMenta He MeHee 0,85 [ (rae./ - paccTosHHE MEXIY UEHTpaMH
ONMXANMIMX Y3/10B) — MHHUMAIBHBIMH ( i = imin);

B OCTAJBHEIX CHy4YasX - OTHOCHTENIBHO OCH YroJika, MEPHEHIUKYIApHOH WM
napajiensHo TockoctTd depMmbl (i = iy MIH { = i, B 3aBHCHMOCTH OT HANPaBJICHUA
MpOIOABHOTO U3ruba).

Tab6nuuna 27
: Pacue Ha [, M3 ITOCKOCTH epMBbl (CBA3H)
i KoneTpykuus y3na nepeceueHns ACHETHAA LUTMHA Lef1 p
H NpH NOJACPKMBAIOILEM ITEMEHTE
: 3NEeMEHTOB PEIIETKH
pacTAHYTOM Hepa607awmeM CHATOM

O6a 3neMeHTa HE NPEPHIBAOTCA { 0,71, I
! [NonmepK1BarOIINiA 3NEMEHT NPEPLIBACTCA U
5 nepeKpsIBaeTcs GacoHKOM:
‘ paccMaTpHBaeMsIi 3JIEMEHT HE TPEpPHIBACTCS 0,7, A 1,4/,
5 paccMaTpHUBaEMBLi 371€MEHT NPEPHIBAETCA 0,7/, - -

1 nepekphiBaercs GacoHKoH

Obosnauenus, npunamole 8 mabauye 27 (cm. pucyHox 8,0):
[ — paccTOsHHE OT LEHTPa Y3114 (epMBI (CBSA3H) IO TOYKH NEPECceUCHHs 3TIEMEHTOB;
I} — noyHas reoMeTpuyecKas ANHHA JJIEMEHTA.

8.2 PacyeTHble JJIHHBI 2JIEMEHTOB NPOCTPAHCTBEHHBIX PeLeTYATHIX KOHCTPYKUHI

8.2.1 PacyeTHBle JUIMHBI [ U PaAMYCBhl MHEPLUMH CEUYEHHH [ CXKAThIX, PACTAHYTHIX U
HEHArpYXEHHBIX 3JEMEHTOB TIPOCTPAHCTBEHHBIX KOHCTPYKUMHA (pucyHok 10) M3 OQMHOYHBIX
YT'OJIKOB TP OIPEAeIeHUH THOKOCTH cefyeT MpUHUMATh 1o Tabiauuam 28, 29 u 30.

6)

7

£
a, 6, 6 — C COBMELEHHbIMH B CMEXHbBIX MPaHAX y3/iaMy, 2, 0 ~ C HE COBMEILCHHBIMH B
CMEXHbIX IpaHAX y3JlaMH; e — C YaCTHYHO COBMELICHHBIMH B CMEXHbIX I'PaHAX Y3naMu

Pucynok 10 — CxeMbl NIPOCTPAHCTBEHHBIX PELUETYATHIX KOHCTPYKUMIA

8.2.2 Jlna ompeneneHust pacyETHBIX JUIMH packocoB mo pucyHky 10, ¢  mpu
NpHUKpenienty UX 6e3 acoHOK K pacriopke M MOsACY CBApHHIMH LuBaMH WM Gonatamu (He
MEeHee JBYX), paclooKEHHBIMH BAOJb PAacKOCa, 3HaueHHe KOIPHULMEHTA pacdeTHON JJIMHDI
Hq CleayeT NpHHHMaTh no cTpoke Tabauusl 30 npu 3Havenud n «o 2». B ciyyae
IPUKPETUIEHHUS MX KOHLIOB OAHMM OOJITOM 3HAYEHUE Wy  ClelyeT NPUHUMATE MO CTPOKE
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tabmuupl 30 «OgHuM 60nTOM 63 GacOHKK», a PH BHIYHCICHHH 3HAYEHHA oy 10 Tabuuue 28
BMeCTO g ciexyeT npuauMath 0,5(1 + pg).
8.2.3 PacueTHble MIHHBI [ U PaJWyChl HHEPLUUM I FTEMEHTOB U3 Tpy0 WM NapHBIX

YrOJIKOB CJIelyeT MPUHUMATh COrNIacHO TpeboBaHusaM 6.1.1 —6.1.3.

© 8.2.4 PacyerHple [UIMHBI CKATBIX 3JEMEHTOB MNPOCTPaHCTBEHHBIX pEINETYATHIX
KOHCTPYKLUHIA JOMyCKaeTcsa ONpeNenaTh U3 pacieTa ¢ HCTIONB30BAHHEM CEPTUDHIIMPOBAHHEIX
BBIYUCIUTENBHBIX KOMIUIEKCOB (B MPEMIIONOKEHHH ynpyrod paGoThl aliOMHHHS H
HenepOpMHPOBaHHOH CXEMBI).

Tabnupa 28
Cxarbie H HeHarpyXeHHbIe
JJ1eMEeHTHI IPOCTPAHCTBEHHBIX PacTaHyTsIe 3NEMEHTHI
KOHCTpYKIHTA 371EMEHTH
Ly i L i
Tlosca o pucyHky:
10’ 4, 6’ 6 lm imin lm imin
10,2, 0,730 imin 0,731, imin
b 10, _ 0,641, Foin 0,641, Frin
aCKOCKI 110 pHCYHKY:
10,a,0 , . ,
10, 6, 6,2, e Ha lae Fmin la (1a1) Imin (i)
Pacnopku no pHCYHKY: Mala min la Imin
10,6, e
10, 8 0,801c imin - -
0’7310 imin

Ob6o3nauenun, npunamele é mabauye 28 (cm. pucyrox 10):
l4. — ycnoBHas JUIMHa, NpUHUMaeMas 1o Tabauue 29;
1z — KO3OQUUHEHT pacyeTHOH JTHMHE! pacKoca, MPUHUMaeMbli no tabmune 30.

llpumMeyaHnuns
1 Packockl no pucyHky 10, g, 0 B Toukax nepeceyeHus JODKHEI OBITH CKpeTUieHbI Mex Iy coboii,

2 3HaueHue /s 714 paciopok No puCyHKy 10,6 JaHO AN paBHONOJNOYHEIX YTOKOB.
3 B cko6Kax NaHBI 3HAYEHHSA lor U | 771 PaCKOCOB M3 IUIOCKOCTH I'PAHH KOHCTPYKIIMH.

Tabnuua 29
YcnosHas AnKHa packoca / . (IpH
KoHCTpyKiMs y3i1a nepeceyeHus MOAZIEPKHBAIOLIEM TEMEHTE
JNEMCHTOB PELIETKH
pacTAHyTOM HepaGOTaiomeM CKaTOM

O06a crepxHs He NpephIBAIOTCA ly 1,31, 0,81
NoanepkuBaromAi 3IEMEHT HPEPLIBAETCH U
nepexpoiBacTcs (PacoHKOM; paccMaTpuUBaeMblit
JJIEMEHT HE MPEPLIBACTCA — B KOHCTPYKUMAX
MO PHCYHKY:

10,a 1,31 1,6 1y I

10,0 (1,75 - 0,15n)l, (1,9-0,1n)y I
Y3enn nepeceyeHus INEMEHTOR 3aKpelieH L Iy Iy
OT CMENIEHs U3 IUIOCKOCTH Ipalu (quadparmoit #
T.01.)

Obo3nauenue, npunamoe e mabauye 29 (cm. pucynox 10):

n= Im.min ld/ (Id,min lm)v
rae Im'm,’n H Id,min — HaHMEHbLIHE MOMEHTHI HHEPUHH CEYCHHUA COOTBCTCTBCHHO TOACA H pacKoca.

Mpumevanne - Ilpu n<1 u n>3 B dopmynax Tabnuubl cileAyeT NPHHUMATE
COOTBCTCTBEHHO N1 = v] Hn=3,
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Ta6nuna 30
Tpuxpennenue packoca 3uavenue 3nauenne pg npH !/ inin, PaBHOM
K nosicam n no 60 cB. 60 mo 160 ¢B. 160
CBapHbIMH 1IBaMH, 60JITaMH HIH Jo2 1,14 0,54+36 imin/ [ 0,765
3aKTenKaMu (He MeHee ABYyX), .
aCIOJIOMEHHBIME  BAOJIE Packoca Casiuwe 6 1,04 0,54+28,8 imin/ { 0,740
Tpu mobeix .
Onunm GontoM 6e3 pacoHKH AHAYCHHAX 1,12 0,64+28,8 inin/ ! 0,820

ObosHayenus, npunsmele 6 mabauye 30:
n — no Tabnuue 29,
! — nuHa, puHUMaeMasi paBHoOL: /;— [iA packocoB o pucyHKy 10, 6, 8, 2, e; Iy, o Tabmute 29 — st

PacKocoB 1o pucyHky 10, a, 0.

IIpuMevyaHus

1 3navenne yuy npu 2 <n <6 cnegyer ONpeNesaTh TUHENHONW HHTEPIONALHEH.

2 Ilpu npuKperIeHHy OJHOTO KOHIIA packoca K nosAcy Oe3 $hacoHOK cBapko# uiM 60JTaMK, a BTOPOTo
KOHI1a — 4epe3 (GacoHKy Ko3((PHIMEHT pAacUETHONR JUTHHEI pacKoca clefyeT MpHHUMaTh paBHEIM 0,5(1 + py);

TNpHU NPHKpETICHIH 060MX KOHIIOB PackocoB yepes gacoHkn — py = 1,0.

8.3 PacuerHble 1JIHHBI KOJIOHH (CTOEK)

8.3.1 PacyeTHble JUIMHBl [/, KOJIOHH (CTOEK) IIOCTOSIHHOIO CEYEHHS CJeLyeT

OTIpEAENATH 10 PopMylie
ly=pl, (66)
rae ! — IAMHA KOJIOHHBI, OTAENBHOTO YYacTKa €€ MJIM BBICOTA ITaXa.

Koadduuuents! pacueTHOH [UIMHBI P KOJIOHH (CTOEK) MOCTOSHHOTO CeYEeHHSs CIIeAyeT
ONpeAensTb B 3aBUCHMOCTH OT YCIOBMH 3aKperuieHHS MX KOHLIOB M BMAa Harpysku. s
HEKOTOPBIX CJIy4acB 3aKpeIUICHHss KOHLOB W BHJa HAarpy3KH 3HAY€HHS | ITIpHBENEHH B
tabiuue 31.

Tadoauya 31

Cxema

3akpen-
NeHus
KOJIOHHB]
(croiikn)
H BUA
Harpy3Kku

" 1,0 0,7 0,5

8.3.2 KoapHuMEHTBI pacdeTHOM JUTHHBI {1 KOJIOHH OCTOSHHOTO CEYEHHs B IIOCKOCTH
OHOJTAXHBIX paM NPH XKECTKOM KPEIUICHHH puUrened K KOJOHHAM U IIpH ONHHAKOBOM
Harpy>XeHHHM BEPXHHUX Y3JI0B, DacCIOJIOXECHHBIX B OMHOM YPOBHE, CJEIYeT ONpeAenaTh MO
dbopmynaM Tabaue! 32,

[Ipn miapHHpHOM KpemeHHH puresed K KojoHHaM B dopmyrne (68) cnenyer
npuHUMaTh n = (.

8.3.3 PacyerHyro [IHHY KOJIOHH paM B HalpaBjeHHH BIO/Ab 3AaHUA (M3 IIOCKOCTH
pambl) CjeAyeT NPHHMMATh pPAaBHOH pAcCTOSHUIO MEXIY TOYKaMHM, 3aKPEMUICHHBIMH OT
CMEILEHHS U3 MIOCKOCTH paMbl (ONOpaMH KOJIOHH, NMOAKPaHOBBIX 6alloK M MOJACTPONHIILHBIX
depM, y3iiaMH KperuieHus cBa3ei u puresiel u T.1m.).

PacucTHylo [JauMHy [ONYCKaeTCs OIpefeNisTh Ha OCHOBE pAcyYeTHOH CXeMBbl,
YUUTLIBAIOLUEH HakTHYCCKHE YCIOBHS 3aKPEIICHUS KOHLOB KOJIOHH,
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Tabununa 32
Cxema pamsl Tlapamerpsi Koaduument
p n pacqeTHOR JUIHHEL
N N
1.\' ISIC
1, ! -~
A 1l
LT B 0,38
MRIEAE K(m +m) "
1 2
[" It‘ [( ~ .
- k+1
/.:{n [l ZaFe 12 b 23 kZ 2
N N
].r Islc
I I ~
il :, p=c 1]
Tt n+0,36
“ = f——™——
N VN n+0,14
. o k(m +ny)
o} —_—,
IL.. {‘._. I.Lb_;i k+1

Obosuauenus, npursamoie 6 mabnuye 32:
I, Iy, I;;— MOMEHTH! MHEPLIHH CEYCHHS PUTENCH, NPUMBIKAIONINX K BEPXHEMY KOHILY POBEpIeMOH
KOJIOHHHI;
I, I, — COOTBETCTBEHHO MOMEHThI HHEPLIMH CEYEHHA U JIKHA NIPOBEPAEMOI KOJIOHHEI;
1, I, I — nponeTsl pamsl;
k — 9uCNo NpONETOB;

U Sllc I lec
nm =-"—=. ny =->==; p- OTHOCHTENbHAs KECTKOCTH HIKHHX Y3JIOB.
1 cll I c12
Mpumeuanue — Jlna kpaiHelt KOIOHHBEI cBOGOAHON MHOTONPONETHOH PaMEl KOIPPULHEHT |

CIIEAYET ONPEACIIATE NP 3HAYCHUAX p M n KaK )1 KOJIOHH OIIHOHPOIICTHOﬁ paMbel.

8.4 IlpeaenbHbie rHOKOCTH 3J1EMEHTOB

8.4.1 T'ubkocTH 31€MEHTOB A = [,r/i, Kak NPaBUJIO, HE NOJDKHBI NPEBBILIATE NMPEAETBHBIX
3HaYeHUH A, , NpHBEACHHBIX B Tabaule 33 [yif cxaTbIX 3JeMEHTOB M B Tabmuue 34 — mis
pacTaHyThIX. IIpm 5TOM rubkocTh pacTAHYTHIX OJJIEMEHTOB MpOBEPSETCA TONBKO B
BEPTHKAJIBHOM MIOCKOCTH.

Tabauua 33
TlpenensHas rubkocts
OneMeHTBl KOHCTPYKUHH
CXKAThIX AIEMEHTOB A ,
1 ITosica, OTIOPHEIE PacKOCh! ¥ CTOMKH, [IEPENAIOIIHE ONIOPHBIE PEaKUNK 100
2 Tpouue 3neMEHTH GepM 120
3 Kononus! BTopocteneHHsle (CToliku paxsepka, poHapeil U T.11.), 30E€MEHTHI 120
PEILETKH KOJIOHH
4 DJIeMEHTBI CBA3€H, a TakXe CTePXKHH, CTyXaLlne IS YMEHbLICHHS PacueTHOH 150
JUTMHBI CXKATBIX CTEpXKHEH, U APYTHE HEHArPYKEHHEBIE 3/IEMEHTBI
5 DeMEHTBI OTpaXkAAIOILINHX KOHCTPYKLIHA!
CUMMCTPHYHO HarpyKeHHbIE 100
HCCHMMETPHYHO HarpyKeHHble (KpaiHHe W YTIIOBLIC CTOMKK BUTpaxel 1 T.4.) 70
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Oxonuanue mabauyvt 33

NMMpuMmeuanue — TlpuseneHHbIe B Tabuuie 33 JaHHBIE OTHOCATCA K 9EMEHTaM ¢ CEUCHHAMH,
CHMMETPHUHBIMM OTHOCHTENEHO HefcTBHA cui. [Ipu ceyeHMAx, HECHMMETPHUYHBIX OTHOCHTEIBHO ACHCTBHA
CHA, peIeNbHYI0 THOKOCTE HaZIexK T YMeHbIIaTs Ha 30 %.

Tabnuna 34
OneMeHTH KOHCTPYKUHH Tlpenenbhas rukocts
PacTAHYTHIX HIEMEHTOB A
1 ITosica ¥ OMOpHBIE PacKOCH! IIIOCKHX (pepM 300
2 Tlpouue anemeHTH depM 300
3 Cps3u (KpoMe 3JIEMEHTOB, NOABEPraoUINXcs NPeABAPUTEIbHOMY HATXKEHHUIO) 300

8.4.2 Ilpn mpoBepke I'MOKOCTH PACTAHYTHIX CTEPXKHEH MEPEKPECTHOW PEIIETKH M3
OJIMHOYHBIX YTOJKOB pPagMyC MHEPLUHUH CJIeAyeT MPUHUMATh OTHOCHTENLHO OCH,
napajuleNnbHOH monke yronka. CTepXKHHM NEPEKPEeCTHOM pPEleTKH B MECTE IepecedeHHs

JOJIXKHBI OBITH CKPENIEHB MeX Y COOOH.

8.4.3 Ins pacTAHYTHIX paCKOCOB CTPOITHIIBHBIX (hepM ¢ HE3HAYHTECIBHBIMH YCHIHAMH, B
KOTOPBIX NpH  HEOJaronpHATHOM pacnoNOXEHHH Harpy3KH MOXET U3MEHAThCS 3HaK
yCUNHUs, TpefenbHas TMOKOCTb NPUHHUMAETCA KakK Ui CKATBIX JJIEMEHTOB, NpH 3TOM
COEIMHUTEIbHBIE POKIAJKHU JIOIDKHBI YCTAHABIMBATLCSA HE pexe ueM yepes 40i.

9 Pacuyer 23J1eMEHTOB KOHCprKHHﬁ ¢ NPpHMCHCHHEM TOHKOJHCTOBOIO
ATIOMHHHUA

TOHKOMUCTOBOM aNFOMHHHMIA CJIENYET IIPUMCHSITE B Ka4€CTBEC 3JICMEHTOB OIpaXKaarolux

U HECYHIMX KOHCTPYKUHH:
a) MeMbpaH;
) MIOCKKX JIMCTOB, YKPEILIEHHBIX pebpaMy WK CrieLMaIbHOH HITaMIIOBKOMH;
B) MJIOCKHUX JIUCTOB U JIEHT, [IPEABAPUTENILHO HANPSDKEHHBIX KaK B OOHOM, TaK U B JBYX

HanpasJICHUIX;
r) robpUpOBaHHEIX JIUCTOB €3 YKPEIUICHHUH U CO CTIELMaIbHEIMU YKPEICHHUAMH,
9.1 DnemenThl, paboTaroLINe HA CXKATHE U H3rHO

9.1.1 Ilpu pacyere Ha MPOYHOCTH CHATOTO B OJHOM HAIPABICHUH IIOCKOTO JIHCTA,
IIAPHUPHO ONEPTOro No KOHTYpy (pHcyHok 11), B pabouyio ruiomais cliefyeT BKIIOYATh
4acTh JIUCTa Pa3MePOM 2¢, ONpeeNiseMbIM 1o Gpopmyte

[E
=1L166,(=, 69
c R (69)

!
2 A=l

rac ! — TOJIIMHA JJUCTA.

N[~
}ri—‘

E - ey t
aE ! = =
S

b - nionuas WMPHHA cedenun; ¢ — paboyas WHpHHA CeveHus

Pucynox 11 — Pacdyernas cxeMa ckaTOro TOHKOJKCTOBOIO 31EMCHTA
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9.1.2 Tlpu pac4eTe TOHKONUCTOBBIX KOHCTPYKLIMH, YCHICHHBIX NPOJOJLHEIMH pebpaM,
B KOTODBIX JIUCT MpH JEHCTBHH NMPOJOJIBHON U MOMEpeYyHOH Harpy3ok, B pabodyio miomajis
pebep crneayeT BKIIOYAaTh 4acTh JMCTa pasMepoM ¢ (pucyHok 12), onpenensdeMbM IO
dopmyie (69).
a ., b 0 e, .¢

Vi

4

Pebpo sxeCTKOCTH / Pebpo xecTroCTH

a— miockuit 1ucT; 6 — ro¢pHpoBaHHbIH JUCT

Pucynox 12 ~ Paciernas cxeMa TOHKONMCTOBLIX KOHCTPYKUHA, YCHIEHHBIX
NpogONbLHBLIMU pebpamu

9.1.3 Ilpu pacdyere Ha MNPOYHOCTH JHCTOB C BOJHHUCTHIMH H TpareLHUEBHAHBIMU
ropaMi, LIAPHUPHO OMEPTHIX MO KOHTYPY W CXKMMaeMBIX B HampasjieHHH rodpos, mpu

a
OTHOILIEHHH 523 (pucyHok 13,a) B paboyyro miomanb cieayeT BKIIOYATH 4YacTh JIHCTa

pa3Mepom 2c:

c=1,04 \/gﬁ(‘ [D,D, +D,,), (70)

3 3
rae D, =El; Dy=£—Ef—2—; D, =vD,+2 5. [t
d 12(1 —v ) K 6
3aech K, d — COOTBETCTBEHHO LIar U JUTMHA N0 IEPUMETPY O/IHO# IOJTYBONHBI (PUCYHOK 14);
1,1 — MOMEHT MHEPLMH OAHON BOJIHBI;
v =0,3 — K03QPUIKEHT NornepeyHoi aedpopmauiiu;
G — MopayJb ClIBUTA.

@ - - QI:
. ——= T

l

{

6) Pebpo xecTkocTH
AN
= 71X bomer o
: =z 17 X\ :
R
= o
a a a

a — 6e3 nonepeuHsIx peGep KECTKOCTH; 6 — ¢ IONepeYHBIMH pedpaMil JKECTKOCTH

Pucynox 13 — PacueTHasi cXeMa CKATOro ro)pMPOBAHHOIO AMCTA

GZIN

6)

a ~ TpaneunesuiaHbIA rodp; 6 — soanucTbli rodp

Pucynox 14 — T'eomerpnyeckue napamerpol aas rogppa
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a .
Korma oTtHomeHue 5 < 3 wim roQpUpOBaHHBIA JIMCT pa3lelseTcs NONepeYHbIMH
pebpamMu, UMEIOWMMH MOMEHT HHepumH Iy (cM. 9.1.4), Ha psn fA4Yeek ¢ COOTHOLIEHHEM

a
CTOpPOH 3 < 3 (cM. pucyHOK 13, 6), 3HaYeHHE C CefyeT ONpenensTs no Gopmyine

K b? a?
c=0,74 ;;,—1-2— Dx-a—§—+2ny+Dy-l-7 ) (71)

B dopmyne (71) oGo3Hadenus Te xe, yrto B popmyne (70); 3HaueHus a u b cienyer

NPHHUMATH 110 PUCYHKY 13.
Ipu Hanuuuu npoAodbHBIX pebep (pucyHok 15) B pabouyio Iuoliafp ClIeayer

BKJIIOUATH MIOMIALb 3THX pebGep U YacTh IMCTA pa3MepoOM C B KXy CTOPOHY OT pebpa.
1-1

J"ftb::,b b b b
YE cle, cle, .c
) s €y Co P
ahn
S Aty i R
[PI
TR 1\2
.
1e v ¢ §[d
i
] It 1
g — -4t J]

1 — npononsHble pebpa; 2 — nonepeyHote pedpa

Pucynok 15 — Cxema nauThi H3 ropupoBAHHOTO JIHCTA € MPOXOJABHLIMH H MONEPEYHBIMH pebpamn

9.1.4 Ilpu pacuete no gopmyine (40) MOMEHT HHEPLUHH NOMEPEYHBIX pedep HKECTKOCTH
He JOoKeH ObITh MEHbILE BETMYUHBI

4
> 5b (72)

§ 2 .
4a°
Ecnn ro¢pupoBaHHbIf JIHCT M monepeyHsle pefpa HMMEKOT pPasIHYHBIE MOIYNIH
YIIpYrocTH, To

4
1 » Db (73)

' U4EL’]
rae E; — Monyns ynpyroctu MarepHaia pebpa.
O603na4eHus B opmynax (72) u (73) te xe, uto B popmyine (70).
B cnyuae, ecnu 3HaueHust I; MeHblIe yka3aHHBIX B ¢popMynax (72) u (73) BenH4uH, TO
3HaueHHe ¢ noacuuTeiBaercs no popmysne (70).
I1Ipu 5TOM 3Hadenue D, crneayer NpUHUMATD

K E°  EI
Yy =— + .
d 12(1—;1) a
9.1.5 TodpupoBaHHBIA NKCT, HE MMEIOMMHA YCWIMBAIOWMX pebep, Npu JeHCTBUH
nonepeyHo# Harpysku ciiesyeT pacCunThiBaTh Ha H3rHO no dopmynam (17) u (18) kak Hanky.
JAng 1McTOB € TpanmeuMeBUAHBIM rodpom pasMmep CKaThiX MOMOK, BKIIOYaEMbIX B
pacyeTHoe ccueHue, cneayer onpeaensrtsb no dpopmyse (69). Ipu arom B hopmynax (17) u
(18) W, n I, cnepyer BeIYMCAATD AJist paboucii rulouiau ceueHust,
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9.1.6 Ilporu6 f cBo6oAHO OMEPTHIX T'O(PPHPOBAHHLIX JHUCTOB NPH n3m6e cnenyer
onpenensTs no popmyine
f=0ofy, (74)
roe o — Ko3QGhUUMEHT,  YYMTHIBAIOWIMH  yBEeNHYeHHWe  MNporuba  BCIENCTBHE
AedopMaluy NOMepeYHOro CeYEH!s roGppHMPOBaHHOrO JIUCTA MO HArPY3KOWH
NPUHUMAEMBIH:
AJ1 BOJHACTBIX JIMCTOB W JIMCTA C TPaNeUMEBUIHBIM FroppoM ¢ MPUKICEHHBIM
KECTKUM YTEIUIUTENEM (THIIa TEHOIIACTa) PaBHBIM 1;
IU1g TpaneuUeBUARBIX — Mo Tabauie 35;
Jo — nporu6 roppupoBanHoOro aMcTa, paboTaromero kak 6anka, MpH BBHIYHCIECHUH
KoToporo I, MpuHMMaercs cornacHo 9.1.5.

Tabuuua 35

OtHouleHue 3HavyeHne O npu yrne HatoHa HokoBbix rpaweli rogpa, rpan
b/a 45 60 75 90
>2,0 1,10 1,14 1,20 1,30
1,5 1,15 1,20 1,30 1,40
1,0 1,20 1,25 1,35 1,45
0,5 1,25 1,30 1,40 1,50

ObosHauenus, npunamvie 6 mabauye 335:
b — pa3smep HaKIOHHOH I'paHH;
a — pa3sMep CXKAToH rOpU3OHTANLHON IpaHu (CM. pUCYHOK 14).
IIpuMeyanue — 3HaueHHs O ANd NPOMEXKYTOUHBIX OTHOLIECHMI b/a crenyeT onpenenaTh
JIMHEHHON HHTEPNOJIAUHEH,

9.1.7 W3rubaemble TOHKOJMCTOBBIE KOHCTPYKLUHH C TOQPUPOBAaHHBIM JIHCTOM,
YCHIECHHBIM NpOAOJbHBIMU pebpaMH, cleQyeT pacCYMTHIBaTh Ha MPOYHOCTH U mporub ¢
Yy4YETOM BKIIOYEHHUs B paboTy pebep M 4aCTH JIMCTa pasMepoOM C B KAXAYIO CTOPOHY OT
pebpa (cM. pucyHok 12,6), onpenensembiM no ¢opmyie (70) He3aBUCHMO OT HalIM4Ms
nonepevHsIx pebep.

9.1.8 Ilpu pacuere cxaro-u3rubaeMbIX W pacTAHYTO-U3rHOaeMbIX rOQpPUPOBaHHBIX
JAWCTOB € TpameHUeBHAHBIM roppoM (OOMIMBOK TPEXCIOMHBIX MaHened C 3aKIaJHBIM
yTEIUIUTENEM) Ha TNpPOYHOCTh TNpH o0OECIeYeHWH COBMECTHOW paboThl OOHmMBOK H
MpOJOAbHBIX pebep, KpOME MOMEHTOB MHEPUHMH MOQPHUPOBAHHBIX JTHUCTOB OTHOCHTEIBHO HX
HEeHTpalbHBIX OCEH, CIEAYeT YYUTHIBATH MOMEHT WHEPHUH CEYEHHs, B KOTOPOE BXOASAT
npoaoJibHblE pebpa u yacTh 0OMIHBOK pa3Mep0M ¢ (pucyHok 16):

c=47+ 30-—3 3£y M, (75)

b
rli€ — — OTHOLUEHHE LIMPUHBI NAHENY K LIary rnonepeyHsix pebep;
a

ET. ~ MECTKOCTb rodpa OTHOCHTENHHO €0 HEHTPanbHOH OCH, NCNIEHHAs Ha JUIMHY
X
no nepumetpy, kH-M.

Pucynox 16 — Ceuenne Tpexcnoinoii nauenu
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9.1.9 MecTHYIO yCTOHYHBOCTD CXATHIX TOPH3OHTANIBHEIX IpaHEH W3rMb6aeMeIX JIUCTOB ¢
TpaneuHeBUAHBIM rodpoM (CM. pUCYHOK 14, a) cielyeT NpoBEpsTh C YYETOM YINpPYIoro
3all[eMJIEHHs TIPOAOJIBHBIX KPOMOK 110 popMyIie

¢ 2
csk,ocgE(;) , (76)

rle ¢ — CKHMAIOIIME HANPSXKECHHUS B TPaHH OT BHEIUHEH Harpy3KH;
kioe — K03 dULMEHT, NpHHMMaeMBIii 10 Tabnule 36;
€ ~ ko3¢pduiMeHT, NpHHUMaeMbIH no Tabaune 37;

Tabanna 36

F QOTHoWweHue -é 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,4
a
Kosdduimenr k. 5,22 5,15 | 5,10 5,05 5,00 495 | 488 | 4,84 480 | 4,72

Ob6osnavenusn, npuramoie 6 mabauye 36:
b - pa3mep HaKNIOHHO} rpaHy;
@ — pa3Mep CATOH TOPU3OHTANBHON IPaHK (CM. pUCYHOK 14).

Tab6bauua 37
OrHowekue — 0,7 0,8 1,0 1,2 1,4 1,6 1.8 2,0 2,5 3,0
R :
Koadduuuent C 1,00 0,86 0,76 0,67 0,61 0,56 0,52 0,48 0,41 0,35

I puiME€EUYaHHUEC — Hanpmxceﬂue G chnenyer onpeAeniars B 3aBUCHMOCTH OT HAMPAXKEHHOrO

cocTosHuUA Mo dpopmynam (76) ~ (79) npu & = 1.

9.1.10 MecTHy10 YCTOHYHMBOCTH BOJTHUCTBIX JTUCTOB NpH H3rube (CM. pUCYHOK 14, 6)
cleayet npoBepATh Mo popmyie

6<0,22CEL. a7
s

9.1.11 OGutyro ycTOHYMBOCTD LEHTPAIhHO-CXKATOr0 TOGPUPOBAHHOIO JIUCTA CliedyeT
NpoBepsATH B COOTBETCTBMM C YyKaszauMamu 7.1.2 u rtabnuusl .2 npunoxenus I'. 3a
pacueTHYO  JJIMHY  clelyeT TNpHHMMaTb  pPacCTOSHHME  MEXIAy  3aKpeIlLIEHUSIMH,
ApPENATCTBYIOUIMMH CMELIEHHIO TOPPUPOBAHHOIO JIUCTA U3 €ro NJIOCKOCTH, HE3aBUCHUMO OT
HaJIM4Ms onepeyHbix pedep.

9.1.12 MecTHyl0 yCTOHYHMBOCTH 3JE€MEHTOB JIHCTA TpanelHeBHAHOH (GOpMBI mpH
LICHTPaNbHOM C)KaTHUH CIERYET NPOBEPATH N0 GopMyJie

o_<_3,6QE(é)—, (78)

rae b — wupuHa 60nsIueH rpaHy.

MecTHy0 yCTOMYMBOCTE BOJHHMCTOIO TOQPHPOBAHHOTO JMCTa TNPH LEHTPAJIbHOM
CXKaTHH CllelyeT NPOBEPATH No hopMyne

5<0,12¢EL. 79)
r
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9.1.13 MecrHy0 yCTOWYHMBOCTh HAKJIOHHBIX TpaHed JHCTOB C TpamneUMeBHIAHBIM
roppom (cM. pucyHok 14) B MecTaXx ONMpaHHS Ha IIPOrOHBl MM DUTelIH peKOMEHIyeTcs
npoBepATh Mo ¢opmyne (43) ¢ 3amenoit kodbpuuuenta y. = 0,9 Ha y. = 0,7. IIpn atom
3HAUEHUS HAIPSDKEHUS T ¥ KPUTHYECKUX HANPSHKEHUH Olocer » Ter » Ocr CELYET ONPEACIATH 110
dopMynaM:

Q .
== 80
" b (80)
7,25R
0'loe,er = '}'\"g ’ (81)
8,25R,
Tcr=—-_7\t—12)—, (82)
3,6R ?
0, = 2o | 141,41 1-22%2 | 1) 83)
(e}
b 1
- b |R
Ny = |~ 84
b= TNE (34)

rie O, G, — HOpPMalbHble HANpPMHKEHHA COOTBETCTBEHHO y BEPXHEH M HIDKHEH TIpaHMIL
HAaKJOHHOM TIpaHM JIMCTa, B3AThIE CO CBOMMH 3HAKAMH;
b — pa3Mep HaKNOHHOH rpaHu, MPUHUMAEMBIH 110 PHCYHKY 14;
Q ~ mnormnepeyHas CHJa B IPOBEPAEMOM CEYEHUH BOJIHbI JIUCTA.

KpoMe HakIOHHBIX rpaHelt He0OXOIHMMO IPOBEPATh Ha YCTOMYUBOCTH TOPH3OHTAIIbHBIE
CKaThle I'paHH NPOQHUIMPOBAHHOTO JHCTA, NPU TOM MECTHBIC HAIPSKEHUS Oy CIACHYET
ONpeJeNATh C y4eToM ocnabieHus ceyeHus 1o popMmyne

F

O = '
loc .

2t (b, +2r)sina
OTIOpHAs peakUus, NPUXOAIascs Ha OJHY BOJIHY JIUCTa;
IIMPHHA TOJIKH ITPOTOHA HJIHM pUTens;
pafuyc COYJICHEHHUs HAKJIOHHOH M TOPH30HTaJIbHON rpaHell nHCTa;
yroJ1 HakJIoHa TpaHy (CM. PUCYHOK 14).

; (85)

rae

Q v o'y
|

9.2 JnemeHTbl MeMOPAHHLIX KOHCTPYKLIHH

92.1 /Ins nponeTHON KOHCTPYKUMM MEMOpaHHBIX CHCTEM CliefyeT IpPHMEHATH
NOCTaBNsAEMBIH B PyJIOHaX anmioMuHueBblid auct Mapok AMr2H2, AMr3H2 nmo I'OCT 21631
u I'OCT 13726.

9.2.2 Pacuer 3neMeHTOB MEMOpaHHEIX KOHCTPYKLIMH CleoyeT NpOoU3BOAUTE Ha OCHOBE
COBMECTHOH paboTHl MeMOpaHbl M KOHTYypa C y4YeTOM HMX He(OpMHpOBaHHOIO COCTOSHHS,
reOMEeTPHUYECKOil HeJHMHeHHOCTH MeMOpaHbl, HayalbHOrO (MMEIOIIErocs A0 HAarpyXeHus)
npoBHca MeMOpaHBL.

923 Ilpu pacuere OMOPHOrO KOHTypa MEMOpaHHBIX KOHCTPYKLHHA CleayeT
YUHTBHIBATS:

0CeBOE CHKATHE;

CKaTHE, BHI3BIBAEMOE YCHIMAMH C/IBMIa [10 IMHUHY KOHTaKTa MEMOPaHB! C 3JIEMEHTaMH

KONTYpa,;
U3I'HO B rOPH3OHTANIbHOMH U BEPTHKAIBLHOM MIIOCKOCTSIX.
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9.2.4 Tlpm npuxperuieHHd MeMOpaHBl ¢ JKCLIEHTPUCHTETOM OTHOCHTEILHO LIEHTpa
TKECTH CeYeHHS KOHTypa KpoMe (aKTOpoB, yKa3aHHBIX B 9.2.3, Ipd pacyeTe KOHTYPOB
CIIeAYET YYUTBHIBATh €r0 KpyueHHE.

9.2.5 Ilpu pacuere TNPOCTPaHCTBEHHbIX OJIOKOB (MaHemeH) ¢  OJHOOCHBIM
TIpeBapUTENbHbIM HaNpsDKEHHEM BepxHel (KpoBenbHOH) OOIIMBKY IPU HAIMYHK TOPLEBBIX
37IEMEHTOB XECTKOCTH OOLIMBKY CJedyeT BBOIUTH B paboTy BepxXHEro (cxarToro) mosca
Kapkaca 6JIoKa IpH ycloBUH obecrieueHHs HX HaieXKHOH COBMECTHOH paboTsl.

BenuyuHy npeqBapuUTeNbHOTO HAaTAKEHHSA OOLIMBKH, PAcHoOXKEHHON B CXATOH 30HE,
CIAEAYET ONPEACIATh 3 YCIOBUS PaBEHCTBA B HEH HYII0 CYMMapHBIX HanpshkeHui (6e3 ydera
MeMOpaHHBIX) IPU ASUCTBHM PaCUE€THON Harpy3ku.

[Ip xoHTpoJe npouecca HAaTSHKEHHA IO CHIOBBIM TapaMeTpaM H BO3MOXHOCTH
peryJIMpOBaHHs pAacTATMBAIOIIMX YCHIMH HX BENMYMHY CIEIyeT Ha3HayaTh C YYEeTOM
kodpdunpenta ycnosuii paborsl y. = 1. Ilpu koHTposne TONLKO N0 IEOMETPHYECKHM
napaMeTpaM HanpsHKeHHs B 0O1IMBKe JIOMKHBI YIIOBIETBOPATH YCIOBUSAM:

6, +0p LISR;
; (86)
—6,+0£-0,920
TIE Op, Of — HalpSKEHHA B JIMCTE COOTBETCTBEHHO OT NPEABAPUTEILHOIO HATHKEHUS H OT
BHEIIHEH HAarpysKH.

92.6 Ilpu HagnexaweM OOOCHOBAHMHM BEJIUYMHY MPEIBAPUTEILHOIO HATAKEHUS
OOLIMBKH, pacrOJOKEHHON B CKaTON 30HE, JOIMYCKAaeTCs ONpPENENATh U3 YCJIOBUsl paBEHCTBA
HYJIIO CyMMapHbIX HampsokeHHH (6e3 yyera MeMOpaHHBIX) NpU IEHCTBUM HOPMATHBHON
Harpys3KH.

92.7 Ilpu pacuyere JJICMEHTOB MEMOpDaHHBIX KOHCTPYKUHMH C  OJHOOCHBIM
NpeABapUTENbHBIM  HampshKeHWEM  OOLUMBOK — CleAyeT  YYUTBHIBaTh  JOTOJNHHUTENBHOE
BozaeicTBre MeMOpaHHBIX (LIEMHBIX) YCHIHHA B OOLIMBKE Ha NPOAOJIBHEIEC JIEMEHTHI Kapkaca.

9.2.8 MeMOpaHHBle KOHCTPYKLHH  ClleyeT pacCuUMTHIBATE Ha TeMIlepaTypHble
BO3ACHCTBHA C Y4YETOM pa3sHOCTH KOIGQUIMEHTOB JHHEHHOro paclIMpPEHHs MaTepHaloB
MeMOpaHbl U KOHTYpa.

10 Pacuert coequHeHHil KOHCTPYKIHIA H3 aIIOMUHHEBBIX CTIABOB

10.1 CapHble coeaAMHEHHSI

10.1.1 CaapHble WBHI CAEQyeT pacCYUTHIBATh M0 GopMyiaM TabaHLb! 38.

Tabnuua 38
CrapHbie wak: Hanpsxennoe PacueTHas
COCTOAIHHE dopmyna
CTBIKOBEIE, PacHONOKEHHbIE Cxarue, N
NEPTIEHNNKYIAPHO AeHCTBYIOWEH cHne pacTsDKeHue — <1
L,tR, Y,
Yrnossle Cpes N
e <]
BrkrhuRurve
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Oxonvanue mabauyvl 38

Obosnayenus, npunamele ¢ mabauye 38:

N — pacuerHas nponoJbHas cuia;

l, — pacveTHas JIMHA 1B, PaBHAA €ro NOMHOM JINHE 32 BEI9eToM 3 ¢ 1in 3 &y (NpH BHIBOZE HIB2 32
npefensl COSAMHEHHA Ha NMOAKIAAKM 33 PacyeTHYH0 [UIMHY IIBA CIENYeT NPHHHMATh €ro
HOJHYIO UIMHY);

! — HaHMEHbIIAA TOMIMHA COCAUHAEMBIX IEMEHTOB;

Br — xoddduument, npunuMaeMslii pasHbiM: 0,9 — Npy aBTOMATHYECKOH ONHO- H JBYXNPOXOJHOH
ceapke; 0,7 — npH aBTOMaTH4ECKOH MHOrOTIpOXOJHOH CBapKe, NPH PYYHOH M
MEXaHU3HPOBAHHOM CBapKe ¢ MOOBIM YHCIOM NPOXOAOB;

k; — xaTeT yYIAOBOTO B3, MPHHAMAEMblH DAaBHBLIM KaTeTy BIHCAHHOrO pPaBHOGEAPEHHOrO
TPEYTOJNbHHKA.

CaapHble COeAMHEHUN BHAXJIECTKY ABYMs NOOOBHIMM HIBAMH (CM. PUCYHOK 1,6) HMeIOT
pacyeTHOE COMPOTHBJIEHHE, PAaBHOEC pPACYETHOMY CONPOTHUBICHUIO CBAPHOIO COCAUHEHMS
BCTBIK {CM. PUCYHOK 1, g) TpH YCJIOBHH, 4TO J06OBBIE LIBHI BHIIIONHEHB! C KATETOM HE MEHEe
TOJIMHE! IPUBAPHUBAEMOI0 3JIEMEHTA U MX KOHIIBI BBIBEAEHBI 3a Ipeeibl COCTHHEHHUS.

10.1.2 CsapHble CTHIKOBBIE cOeOuHEHMs, pabortaromime Ha HW3rub, cuexyer
paccYUTHIBATh 110 GOPMYNaM I/ pacyeTa LIeJ0ro CEYeHHUs! C paCYETHBIMH CONPOTHBICHUAMH,
NPUHATHIMH MO Tabnaunam 8 u 9.

10.1.3 CpapHble CTBIKOBBIC COENUHEHHS, paboTarolye OMJHOBPEMEHHO Ha M3rHO H
cpes, clleayeT NpoBepATh no hopMyie

2
9-23"—+ %-%—‘ti, <SRy, , 87)

rae Oy — HanpsHKEHHE B CBAPHOM COEIUMHEHHHU OT U3ruba;
T, — HanpsDKeHHE B CBAPHOM COECIUHEHUH OT Cpe3a.

10.14 TIlpu opHOBpeMEHHOM HACHCTBHMHM Cpe3bIBAalOLIMX HANpPSXKEHHA B JBYX
HampaBJieHUsAX B OJHOM M TOM X€ CEYCHHHU YITIOBOTO ILIBAa pacyer cieJyeT MPOH3BOANUTH HA
PaBHOJEHCTBYIOLLYIO 9TUX HaNPHKEHHH.

10.1.5 VrnoBble wmIBB, NPHUKPEIUIAIOMME 3JIEMEHT, HAa KOTOpHI JAEHCTBYIOT
OJJHOBPEMEHHO OCEBO€ yCUMe U U3rubalomMi MOMEHT, ClielyeT pacCYUThIBaTh N0 HopMyie
(27), B xOTOpOIA:

An = Ayy — pacyeTHad IIOWAanb LIBOB,;
Lin, I,y — MOMEHTHI MHEPLIMM PAaCYCTHON IUIOIIAAM IIBOB OTHOCHTENBLHO OCEH X — X M
Y — ¥ COOTBETCTBEHHO;
R = R, — pacueTHOE CONpPOTHBJIECHHE YIJIOBOTO LiBa.

10.2 3axieno4Hnie H 00JTOBLIE COETHHEHHUS

10.2.1 B 60onTOBBIX COEOMHEHUAX TIPH AeHCTBHH NMpPOJONIBHON CHibl NN, mpoxonsiuei
yepe3 LEHTp TKECTH COCAMHEHHs, pacripe[elIeHHe 3TOH CHMIIBI Mexay GonTaMu Ciaemyer
NPUHYMATh paBHOMEPHBIM.

BonToBele MM 3aKNenoyHble COCAVUHEHHS, BOCMPHUHUMAIOLIME MPOHONBHBIE CHIIBI,
ClielyeT pacCYMTHIBATE Ha cpe3 OOJNTOB MM 3aKNENOK, CMATHE OCHOBHOIO MeTajia M Ha
pacrspkeHue 6onToB (Bo (UIaHLEBBIX COEAUHEHUX) o GopMyiiaM Tabauusl 39.
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Tabnuua 39
Hanpsixertoe PacuetHas Qopmyna ams PacyerHas dopmyna wis
COCTOAHHUE COeHHCHHR Ha 6OTaxX COCQUHEHUA HA 3aK/ENKaX
Cpes N N
5 <1 (88) 3 <1 (88,a)
nd nd
nng —— Rbs e 4 Rrs
Pactaxenne N
3 <1 (90)
ndo R -
n ——
4 bt
OTpBIB FOJIOBKH N
3aKJIENKH - <1 (90,a)
nndhR,.
CumsaTue N N
COEIHHAEMBIX ~————x1 (89) <t (89,0)
3MIEMEHTOB nd Ry, 2t ndR,, Xt

Obosnavenun, npunamole 6 mabauye 39:

N — pacdeTHas poo/IbHAA CHJIA, ICHCTBYIOIAA HA COCAWHEHHUE;

1 — 9UCci0 6ONTOB HIIH 3aKJIENIOK B COCAHHEHHH;

ng — 1UCI0 paboynx Cpe3oB OXHOTO 60/ITa TN 3aKIIETIKH;

d — muameTp 3ak7enKkH (WM OTBEPCTHA IS 3aKJICTIKH) HIIH HApyKHBIH MaMeTp
cTepxHs HoIITa; ‘

2! — HaMMeHbIasd CyMMapHas TOJLIMHA YIEMEHTOB, CMHHAEMBIX B OJIHOM
HanpaB/IeHHN;

dy~ BHYTpeHHHH auameTp pe3nbnl 6oTa;

h = 0,4d — BBICOTa NOBEPXHOCTH OTPHIBA FOJIOBKH.

10.2.2  boatel, pa6oTaioiliie ORHOBPEMEHHO Ha Cpe3 M pacTAKEHHE, ClIeAyeT
NPOBEPATH OTACIBHO Ha CPE3 U PacTsHKEHHe.

10.2.3 B kpemjeHHAX OAHOrO JJEMEHTa K JPYroMy uepe3 MNpPOKIaJAKU HIH HHBIE
NPOMEXKYTOYHBIE 3JIEMEHTHI, @ TaK)Ke B KPEIUICHUSX C OJAHOCTOPOHHEH HAKJIAJKOH YHCIIO
©0J1TOB MM 3aKJIENOK AOKHO OBITh YBEJIMUEHO NPOTHB pacyeTHOro yucaa Ha 10 %.

IIpy mpukpenIeHNy BBICTYMAIOWIMX MOJNIOK YTOJKOB WIM LIBEJUIEPOB ¢ IOMOIIBIO
KOPOTBIILEH KOIMYIECTBO 001TOB, NPUKPEMIIAIOIIMX KOPOTHII K TOH TOJIKe, AODKHO OBITH
YBEIHUYEHO NIPOTUB pacyeTHOTo yHcna Ha 50 %.

10.3 MoHTaxkHbIe COeHHEHUs! HA BbICOKOMPOUYHLIX CTAILHbBIX GoJiTax

10.3.1 MoHTaxHBIC COSAUHECHHA Ha BBICOKOINPOYHBIX CTANBHBIX OONTaX clegyer
PacCYMTBEIBATh B IMPEATONOXKEHHH MEpefaYd ACHCTBYIONIMX B CTHIKAX M NPHKPEIUICHHAX
YCUIIMH 4Yepe3 TPEeHHE, BO3HMKAIOIEE MO CONPUKACAIOIUMCSH IUIOCKOCTSM COEAHHAEMBIX
3JIEMEHTOB OT HATXKEHHA BBICOKOIPOYHBEIX 001TOB. IIpH 3TOM pacrnpenencHue NponoibHOi
CHJIBI Mex Ay 60nTaMM cllefyeT MPUHUMATh PABHOMEPHBIM,

10.3.2 PacuerHoe ycunue (s, KOTOpo€ MOXET OBITH BOCHPHHATO KaxJIOH
MOBEPXHOCTBIO TPEHHUA COEOHHAEMBIX 3JEMEHTOB, CTAHYTHIX OJIHHM BBICOKOINPOYHBIM
Gontom, cnenyer onpeacasTs no GopmyJie

Qbh = Ron Yo Aon 1/ Vi, 91)
rae Ry — pacyeTnoe  CONPOTHBIIEHHE = PacTsKEHHIO  BbicOKompowHoro  6oura,
onpeensemoe cornacto tadbanue I'.8 npusoxenns I' CIT 16.13330;
Y6 — K03 OHLUHMEHT YC10BUs paboThl COeIMHEHNS, TPUHUMaEMbIi paBHbIM (,8;
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Ap, — TIOIAAL cedeHHs Oonra HETTO, omnpejenseMas corjacHo Tabmune I7.9
npunoxenus I' CIT 16.13330;
1 — k03 UIMEHT TpeHUs, MpHHHUMaeMBbIi no Tabmune 40;
Yr — Ko3(HIHEHT, npuHUMaeMbIi o Tabnuue 42 CIT 16.13330.

Taonuna 40

Crocob obpaboriis [Mecxoctpytinas Tpasnenne Bes ob6pabotiu
COEMHHACMBIX
OYHCTKa NOBEPXHOCTH (nocne obesxkupuBaHua)
1oBEpXHOCTEH
Koad et Tperns p 0,45 : 0,4 0,15

KonuyectBo 7 BBICOKONMPOYHBIX GOJATOB B COCAMHEHHH INpH JEHCTBHMHM MpPOIONBHON
CHJIBI CIENYET ONpPEREAATH M0 GopMyIie

n2 N , (92)
kY e Ouy
rae ki — KOJMYECTBO MOBEPXHOCTEN TPEHHS COETUHAEMBIX JIEMEHTOB.
HarspkeHHe BHICOKOIPOYHOro GOJITa CliefyeT IPOU3BOIUTE OCEBEIM YCHIIUEM
P = Ron Apn .

10.3.3 Pacyer Ha NPOYHOCTH COEAMHSEMBIX 3JIEMEHTOB, OCINAa0JEHHBIX OTBEPCTHSIMH
{10J] BBICOKONIPOYHBIE GONTHI, CleAyeT BBHIMONHATE C YYETOM TOTO, YTO ITOJIOBHHA YCHIIHA,
NPUXOJAILEroCs Ha KaX/IblM GONT, B pacCMaTpUBacMOM CEYEHMH YK€ IepellaHa CHIIaMH
TpeHus. IIpu 3TOM NpoBEpKY OCHAaOJIEHHBIX CEYCHHUH CIECAYET MPOU3BOJUTH IO IUIOLIAXH
ceqyenus 6pyrro 4 npu A,> 0,85 A wu no ycaosHoii miowamy 4. = 1,18 4, npn 4,< 0,85 4.

10.4 CoeanHenus ¢ ¢ppe3epoBaHHBLIMH TOPUAMH

B coennHenunsx ¢ ¢dpe3epoBaHHBIMH TOPLAMH CKHMAIOIIYI0 CHIy ClelyeT CHUHUTaTh
NOJIHOCTBIO NEpefarollencs Yyepes TOPLIbI.

Bo BHELIEHTPEHHO CXATHIX M CXKAaTO-M3rMOaeMbIX 3JEMEHTaX CBapHBIC IIBBI M GONTH,
BKJIOYas  BBICOKOIIPOYHEIE, YKa3aHHbIX COEAMHEHHH ClIeDyeT pacCYMTHIBAaTh Ha
MakCHMMAaJbHOE pacTATMBAIOLUEe YCHIME OT ACHCTBUS MOMEHTa ¥ IPOIOJIBLHOW CHIBI NpH
Hanbonee HeOMaronpHATHOM MX COYETaHMH, a TaK)K€ Ha CIBHUTramollee YCHIHE OT JCHCTBHS
TIOMIEPEYHOM CHJIBI.

10.5 TosicHble cCOeMHEHUA B COCTABHLIX 0ajIKkax

10.5.1 CpapHble HIBBI, 3aKJIENKH M BBICOKOMPOYHEIE OONTHI, COCAMHAIOIUE CTEHKH U
110sica COCTaBHbBIX IBYTaBPOBBIX 620K, CIeAyeT pacCUHTBIBATh N0 popMynaM Tabmauus! 41,
B dopmynax (93) - (96,a) mpuHATH cienyromue 0603HauCHHA:
T'=QS/I — copuralomee TMoAC YCHINE Ha €JWHHULY JJIHHBI, BBI3BIBAEMOE
nonepeyHoit cuioit Q (3mecs S — craTuyeckuil MOMEHT OpyTTO mosca
OaJIK¥ OTHOCHTENbHO HEHTpabHOH OCH);
@ — 1ar MOACHBIX 3aKJIEMOK WIH BLICOKONIPOUYHBIX O0ITOB;
QOpy — pacyeTHOE YCHJIHE OJHOTO BBICOKOINPOYHOrO 00aTa, OmnpelesiseMoe Mo

dopmyie (91);
k] — KOJIHYECCTBO HOBerHOCTCﬁ Tpeme COCONHACMBIX DJIEMEHTOB,
nd?
0., =R n,—— — pacueTHOE yCHJIHE OXHOH 3aKJICNKH Ha CPE3;
ng — YHCJIO PaCYETHBIX CPE30B OAHOH 3aKIIENKH,

V=vF/lys— naBienne OT COCPefOTOYEHHOrO Ipy3a F (3aech Yy — Kod(uLHMeEnT,
npuHuMaemslii cornacuo CIT20.13330);
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lg — ycnoBHas  UIMHA  DaclpeleNieHHsl  COCPENOTOYEHHOHW  Harpysku,
npuHuMaemMas 1o 7.5.4;

o — k03 duLKeHT, NPHHUMAEMBIHA IIPU Harpy3ke Mo BEPXHEMY MOACY GalkH,
B KOTOPOH CTEHKa MpPUCTpOoraHa k BepxHeMmy noscy, O = 0,4; npu
OTCYTCTBUM MPHCTPOXKKH CTEHKH WJIM [IPH  Harpy3Ke M0 HHXKHEMY I0ACY

a=1.
Tabnuya 41
Bua QopMyibl 1St PACHETA NTOACHBIX COCAUHEHHH B
Harpyaka COCAUHECHNA COCTaBHbIX bankax
Yrnossie Bk T
—_ < 93)
BrksRyrye
HenoasmxHag aT
(pacnpeneneHHas U BeicokonpouHeie — <1 (94)
COCpeaoTOYEHHAN) GonTsl Opn¥eky
aT
3axsenku — <1 (94, a)
Ors¥ M
Yriosele IWBEI
——x1 (95)
MecTHas BricokonpouHbie a /TZ %
COCPEAOTOUEHHAs 601THI —————k—— <1 (96)
Opr¥ch
/ 2 2
3aknenxu aNT” +aV <l (96, a)
Ors¥els

10.5.2 B 6ankax ¢ COeAMHEHHAMH Ha 3aKJenKax WJIH BBICOKONpPOYHBIX GojTax ¢
MHOTOJIMCTOBBIMH TOSCHBIMH TaKeTaMU IPHKPEIJIEHUE KaKAOr0 M3 JIMCTOB 33 MECTOM
CBOETr0 TEOPETHYECKOro OOpBIBA CIEQyeT pacCUMTHIBATH HA MOJIOBHHY YCHJIHS, KOTOpPOE
MOXET OBbITh BOCIIPHHATO CeYeHHEM JHCTa. [IpHKpensieHHe KaKIOro JUCTa Ha Y4YacTKe
MEXAY JIEHCTBHUTENBHBIM MECTOM €ro oOpblBa U MeCTOM 0OphIBa MNpEabIAYLIEro aucTa
ClelyeT pacCUUTHIBATb Ha MOJIHOE YCHIHE, KOTOPOE MOXET ObITh BOCIPHHATO CEYEHHEM
JHCTA.

11 IIpoexTHpoBaHHe aJIIOMHHHEBbIX KOHCTPYKIUH

11.1 OOuime ykazaHUsI 10 NPOEKTHPOBAHUIO

11.1.1 Ipu npoekTHpOBaHNH ATFOMUHHEBBIX KOHCTPYKLHI HEOOXO0AMMO:

a) MpeaycMaTpUBaTh CBA3H, 00CCNEUMBAIOIIME B MMPOLIECCE MOHTaXa W IKCILTyaTalHu
YCTOHWYMBOCTb M TNPOCTPAHCTBEHHYK) HEHU3MEHSAEMOCTh COODPYXXEHHS B IHEJIOM U €ro
3JIEMEHTOB, Ha3Hauas MX B 3aBHCUMOCTH OT OCHOBHBIX APAMETPOB U PeXKHUMa IKCIUTyaTallHH
COOpYKeHUs (KOHCTPYKTHBHOH CXEMBI IIPOJIETOB, TEMIEPATYPHbIX BO3AEHCTBUH H T.11.);

0) npemycMaTpuBaTh BO3MOXHOCTb YKPYITHEHHS  3JIEMEHTOB KOHCTPYKUMH Ha
CTpOMTENIBHOM IUIOMIaZKE JId MOHTaXa MX KpynHbIMM OjiokamMu u  obecrieueHHs
YyCTOWYHMBOCTH OTAENBHBIX 31EMEHTOB U BJIOKOB COOPYIXKEHHS B MPOLECCC MOHTAXA,
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B) INpeIycCMaTpUBaThb MOHT@XHbI€ KPEIUIEHHS 3JIEMEHTOB, 00ecnedyHBalomue
BO3MOXHOCTb HX JIErKOM cOOpkM M YHROGHOTO BbIMOJHEHHS COGNWHEHHH HA MOHTaXe
(yCcTpOHCTBO MOHTaXHbIX CTONHKOB M T.I.), @ TAK)XKE OBICTPOTY BHIBEPKH KOHCTPYKLIHH;

r) MpefycMaTpHBaTh MOHTaXHble COEAMHEHHS OJJIEMEHTOB OONTOBEIMH; CBapHbIE
MOHTAQXHbIE COEQMHEHHs JOMyCKaTh NWIUb B TEX CJIy4asX, KOrAa MpUMEHeHue O6oiToB
HepalMOHaJIBHO WM HE pa3pellaeTcss HOPMATHBHBIMH JOKYMEHTaMH.

11.1.2 TIlporu6el wu3rubaeMeIX 3JEMEHTOB CIEIyeT ONpeieliTh ©Oe3 ydera
K03 QUUHEHTOR AUHAMMUYHOCTH M OCIA0JICHUS CEYECHUH OTBEPCTUAMM JUIs 3aK/IENOK H
6011TOB. :

OTtHOCHTENBHEIE MPOrHOBl 3JIEMEHTOB ATIOMMHHEBBIX KOHCTPYKLUHH HE HOIDKHEI
npeBblIaTh 3HaYeHuii, npuBeaeHHslx B CIT 20.13330.

11.1.3 TemnepatypHble KIHMaTHYECKUE BO3ACHCTBHA Ha alIOMHHHEBBIE KOHCTPYKIIHMH
ClIeAlyeT Y4HUTHIBATh MyTeM coOMI0feHUA HauOONbIMX PACCTOSIHUI MEXAY TeMIIepaTypHbIMU
[IBAMH B COOTBETCTBUH ¢ Tabnuueit 42.

Tabauua 42
Haubonsmue paccTossus, M
MEXAY TEMMEPATY PHBIMH [1BaMH OT TeMIE; HOTO
XapaxTepHcTHia 6. —— WIH Tg aTZ‘; a:m;u »
B — no aaute 6aoka no DIMpHHE pL nv ]
(BoONB 30aHNUA) Gnoka Jl0 ocu Gamkaiiweit

BCPTHKANbHOW CBA3U

OrananBacMble 30aHUA 144 120 72

HeoTtannnBaemsle 96 90 48
3[1aHUS U TOPAYHE LEXH

OTKpBITBIE 3CTAKA/AE] 72 - 36

IMMpumeuanne —~ Haubonpiime paccTOAHMA yKa3aHB [NA 3JaHMA H COODY)XeHHH, B KOTOPBIX
KOHCTPYKUHH MOKPHITHH WK (M) CTEH BHINOJHEHB U3 aJIIOMHHMS, 2 KOJIOHHBI ~ U3 CTaly WIH JIIOMHAHHSL.

11.1.4 Koppo3uoHHYI0O CTOHKOCTH AJIIOMHHHUEBBIX KOHCTPYKLHMH, MOABEPrarOLMXCS
BO3IEHCTBUIO arpECCUBHBIX Cpell, cienyeT obecneyuBaTh MyTeM BbIOOpa MAapKH M COCTOSHHSA
AIOMUHHUS, HA3HAYCHUS PAllMOHANIBHBIX KOHCTPYKTUBHBIX POPM W MHHHMAJIBHEIX TOJILIHH B

cootBetcTBHH ¢ CII 28.13330.
11.1.5 Jlns mnoBBIIEHHS KOPPO3HOHHOM CTOMKOCTM CTajbHble OOJNTHI MOANEKAT

OLMHKOBKE MJIM KaAMHUPOBaHHIO. I MCKIIOYEHHUS MECTHOIO MOBPEXIECHHUA AJIOMUHMEBBIX
CIIIaBOB B MOMEHT CTArHBaHMsA 60JITA MO/ TOJOBKH M raiki 60/1TOB ClIEAyeT YCTaHaBIWBATh
waibsl. [IpM BHINOJAHEHHM [IAKO W3 CTaNM, OHH JOMKHBI OBITh OLIMHKOBAHBI HIH
KaJMHPOBAHBI.

11.2 TlpoexTHpoBaHHe OrpaKAalOIMX KOHCTPYKUHHA

11.2.1 Orpaxaarouue KOHCTPYKUHUHM 3JaHUH (CTEHB! U MOKPBITUS, OTACIBHBIC MTAHEIH,
HACTWIBl M UX CTBIKM), a TaK)Ke AeTaNy KperuleHUs OTPaXKJACHUH K Kapkacy 3[4aHWs cliefyeT
IIPOEKTHPOBATE C YYeTOM W3MEHEHHs TEMIEpPATyphl B TeYEHHE rofia, obecrneyusas nNpu 3ToM
cBofoy TeMneparypHelx AcOpMalMii NMPH COXPAaHEHMH TEIUIOTEXHHYECKHUX CBOHCTB H
repMEeTHYHOCTH OTPaXKACHHUH. :

11.2.2 Tlpu pacyeTe orpaaaroliMX KOHCTPYKLMHA 3HAUYEHHA MEepenajoB TeMNepaTyphl
HapYXHbIX [OBEPXHOCTEH clelyeT OMNpEUEATh HCXOAA M3  PacyETHBIX 3HAYEHHH
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TeMIepaTypsl HAapyXHOrO BO3AyXa B JICTHeE M 3UMHee Bpems roga B coorserctuu ¢ CII
131.13330.

TIpu 3TOM B JIeTHEES BpeMs JODKHO OBITh YUTEHO BO3/IEHCTBUE CONHEYHOM paHaliuHy.

11.2.3 PacuerHble mnepenajgbl TEMAEPATYpsl MEXAY HApYXHBIMH M BHYTPCHHHMH
NOBEPXHOCTAMH OTPaXKAAIOMX KOHCTPYKUMHA ClelyeT NPUHUMATh C YYETOM BHYTPEHHErO
TEMIIEPATYPHOro PEXHUMa KCIITyaTallui 31aHHs.

11.2.4 Bribop mMaTepuaia A1 YTEIUINTENS, K€ U TEPMETHKOB NP NPOECKTUPOBAHUH
OrpaXIaloUIMX KOHCTPYKUMH ClefyeT TNPOM3BOIMTL C YYETOM BEIHYUH pacyeTHBIX
nepenajioB  TeMilepaTypbl MEXZY HapyXHbBIMH M BHYTPEHHHMH  IIOBEPXHOCTAMH
OrpakJaroUX KOHCTPYKIIMH. ‘

11.2.5 JlomyckaeTcs MPUMEHATh B KOHCTPYKUMAX aTIOMHHHI B COYETAHHH C JPYTUMHU
CTPOUTENbHBIMH MaTepHalaMyu (IepeBO B OKOHHBIX M JBCPHBIX KOHCTPYKUMSAX, ITOJHMEPH B
CTEHOBBIX M KpPOBEJBHBIX KOHCTPYKIHMAX, CTanb U Ap.). IIpy 5TOM HEOOXOAMMO YYHTEIBAThH
pasinyMe B 3HAYCHUAX MOAYJeH YNpyrocTd M KkodpOHIMEHTOB JHMHEHHOTO pacUIMpeHHs
MaTEepHAJIOB, a TAKXKE MpeLyCMaTPUBATh MEPONIPUATHA 1O 3aILMTE ATIOMHHUA OT KOHTAKTHOH
KOppO3KH.

11.2.6 KpenneHue naHenei orpaxnaroliMX KOHCTPYKUMH K HecylleMy Kapkacy M
KOHCTPYKUHH CTBIKOB ROJDKHEI oOecreydBaTh: HEOOXOOHMYIO MPOYHOCTb, HAJAEHKHOCTh H
JOJITOBEYHOCTH; BOCMPUATHE MOHT@XHBIX M IKCIUTYaTaUMOHHBIX HArpy30K; HCKJIIOYEHUE
KOHTAaKTHOH KOppO3WM; KOMIIEHCAUMIO TEMNEepaTypHbIX JAedopMallMii € COXpaHEHHEM
HeoOX0AMMOM repMeTU3aLKH; BO3MOXHOCTh ITPOU3BOJAUTE PEMOHT M JEMOHTAX NaHene.

11.2.7 Haunbonee pacnpocTpaHEHHbBIMH BHOaMH  KPEIUICHMS  OTpaXKAaloLIMX
KOHCTPYKUMH K HECYlIeMY KapKacy sABJIAIOTCS pa3beMHOe O0JITOBOE COCAUHEHHE, KPEIIEHUE
aHKepHBIM 601TOM, dacanHbIM A0OeNeM, 3aK/1eNOYHOe WM Ha BUHTAX (npuioxeHne X).

YuuThiBas cneuypuKy CBONCTB aJIlOMUHUS M U3TOTOBJIEHHMS aJIOMUHHEBBIX poduieH,
JOMycKaeTcs MPUMEHATh ¥ APYTMe COCAMHEHUS: C UCMOb30BaHUEM NTPOdWIEH crieuyansHOH
¢$hopMBI, B TOM YHCJe B 3aMOK, UNTYHT, a3 U Ap.; OCYLUECTBIAEMbIE 3a CHET IIACTHHECKHX
ne@opMalMi  aTIOMUHMS, B TOM YHcie B (aibl, 3aNpecCOBKOH, MHUCTOHHOIO THIIA;
3allelKMBaHueM (pa3beMHBIE U HEPa3bEMHBIE); OCYLIECTBJISEMBIE 3a CUeT YIPYrHX
aepopMaumi amoMaHUSA; OONTaMH C O0XHMHBIMH KOJNbLUAaMH (OONT-3aKJIENKH WIH <«JIOK-
60/1TEI»); QPUKLMOHHBIC; CLUMBaHHEM; KIIEEBbIE, KJICECBAPHBIC W KJICE3aKIICIIOUHBIE U AP.

11.2.8 B dacanHbIX OrpaxJalolluX KOHCTPYKUMSX HE OONYyCKaeTcs NpPUMEHEHHUe
aIOMHHUEBBIX CIIaBOB 0€3  3alUTHO-IEKOPaTUBHOTO MOKPBITHA., JIng  3aulMTHO-
JICKOPaTHBHOH  OTHEJKH OTpaXAAIOLUMX  aJIOMHHHEBBIX KOHCTPYKUMH M M3aeaui
apXHMTEKTYpPHOTrO0 HAa3HAYCHHA HAUISKUT NPUMEHATh NMOKpHITUA, npexycmorpeHHsle ['OCT
9.303, 'OCT 15150 u I'OCT 22233. B 3aBHCHMOCTH OT YCJIOBHH 3KCIYyaTallHH B Ka4€CTBE
3alIUTHO~-AEKOPATUBHBIX CNEAYET TNPUMEHATh MOKPBITUA C  (PH3UKO-MEXaHUUCCKUMH
IOKa3aTeNsAMH, TONIMHONK M CTOMKOCTHIO B COOTBETCTBMM ¢ TpeboBanusmu ['OCT 22233,

11.29 TIlpn 1npoexTUpOBaHMM  OTpaxJalOUMX  aJIOMHHHEBBIX  KOHCTPYKUMH
HeoOxoauMo obecneynTs BO3MOXHOCTH JIETKOH 3aMEHBl 3JIEMEHTOB, IOJBEPXKEHHBIX
YCKOPEHHOMY CTapeHHI0, U3HOCY WM PEMOHTY (Hanpumep, YIUIOTHUTENBHBIX NMPOKIAJOK,
CTEKJIa U JIp.).
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12 KOHCprKTmSHue TpeGoBaHUA

12.1 O6mue yxkazaHus

12.1.1 Bruibop BHpa coenuHenus (cBaproe, 60JTOBOEC U Ap.) CAELYET NMPOM3BOAUTH B
3aBUCHUMOCTH OT XapakTepa pabOTHl COGOMHEHHS H C YYETOM CTENeHH OclabieHus
aJIIOMUHHSA, OTIPEAENAEMOr0 BUIOM COCINHEHHS.

JUI TEpMHYECKH HE YIMPOYHAEMBIX CIUIABOB (OCOOEHHO, B OTOMOKEHHOM COCTOSHHH)
OCHOBHBIM CITOCO60M COEIHHEHHUA ClieyeT BEIOUPaTh CBapKy.

CBapHBlE COCAMHEHUs 3JEMEHTOB HECYIMX KOHCTPYKUMH CJEOyeT BBITOJIHATE B
3aBOJICKMX yciaoBHsiX. [Ilpym mNpOEKTUpOBaHMM CBapHBEIX KOHCTPYKUME HeoOX0AuMO
npeaycMaTpUBaTh IPUMEHEHHE KOHAYKTOPOB.

12.1.2 TOHKOJMCTOBBIE OrpakAalollde KOHCTPYKUMM M HX COCAWHEHUS CIeNyeT
MpPOCKTUPOBATH CBAPHBIMH WJIM KJIENIaHBIMH (3aBOACKHE M MOHTa)XXHBIE KperieHHs 00IMBOK K
KapKacaM, CTBIKM JJIi YKPYINHEHHMS TOHKOJMCTOBBIX JJIEMEHTOB, CTBIKH B KpPOBENBHBIX
NOKPBITHAX), @ TAKKE C NPUMEHEHHEM COCIMHEHUH Ha Qanblax, 3alenKax u JIp.

12.1.3 Ilpu mpoeKTHpOBaHMU CBapHBIX TOHKOIMCTOBBIX KOHCTPYKIMH HEOOXOZUMO
obecrneynTh COXpaHEHHEe BHELIHETO BUJA KOHCTPYKLMM HyTeM: BhiGopa cmocoba cBapk,
obecneynBaromero TpedyeMpiil BHEIIHUH BHJ CBAPHBIX COCAMHEHUH; MPUMEHEHHUA KECTKUX
KOH/IyKTOPOB; NPOKOBKU CBAapHBIX IBOB U1 YMEHBIICHHS CBapOYHbIX AedopMaLuii U 1Ip.

12.1.4 MuHHMaNbHYI0O TONIUMHY HECYUIMX H OrPaXJalomUX aJIOMHHHEBBIX
KOHCTPYKLIMH clieyeT Ha3HayaTh MO PacuyeTy U B 3aBUCHMOCTU OT YCJOBHH HX MEPEBO3KH,
MOHTaXa M 3KCIUIyaTalluH. '

TonmuHa 31€MEHTOB OrpaXJAlOUIMX KOHCTPYKLUMH NpH HOPMAIbLHBIX YCJIOBHUAX MX
IKCIUTyaTaluu nonyckaerca He MeHee 0,8 Mm.

12.1.5 KomOuHHpOBaHHbBIE COEAMHEHHA, B KOTOPBIX 4acThb YCHJIMH BOCHPUHHMAETCH
3aKJICNIKaMH, a YaCTh — CBAPHBIMH ILIBAMH, IPUMEHSTH 3arpeniaeTcs.

12.1.6 Jlomyckaercs codeTaHUe B OJHOH KOHCTPYKLHHM NIEMEHTOB M3 AIIOMHUHMA H
CTaJIH IIpU obecneyeHH Mep N0 MPEAOTBPAIIEHHUIO KOHTAKTHOH KOPPO3MH.

12.1.7 CoenuHeHHs >IEMEHTOB Orpa¥alOMMX KOHCTPYKUHUH (BUTPUH, BUTpaXkeH,
OKOH, ABepel W Ap.), BBINOJHAEMbIC Ha BKJIaAbIUAX, NOKHBI OBITH MPOBEPEHBI B ONMBITHBIX
KOHCTPYKLIHUSAX.

HenocpencTBeHHOE CONPHUKOCHOBEHME 3allOJHEHHS M3 CTEKJa C  DJIEMEHTaMH
JIIOMHHUEBOTO KapKaca He HOMyCKaeTCs.

12.2 CaapHnble coeaAMHEHNs

12.2.1 Tlpu npoexTHpOBaHHMHU KOHCTPYKLHH CO CBADHEIMM COEAMHEHHAMH CIICAYET:

NPUMEHSATH BHICOKOIPOU3BOAUTEIEHbIE MEXaHU3UPOBAHHBIE CIIOCOOE! CBAPKH,

npesycMaTpuBaTh BO3MOXKHOCTb CBapkH 6€3 KaHTOBKM KOHCTPYKLUMH IpH
H3TrOTOBJICHHUH;

oGecrieunBath CBOGOAHBIN JOCTYI K MECTaM HANOXEHUA WIBOB C Y4€TOM BBIOPaHHOTO
crnocoba M TEXHOJIOTHH CBAapKH;

Ha3HAYaTh pa3Mepbl M B3aUMHOE pAaCMOJOXKEHHE LIBOB M BhIOHpATh CI0OCO0 CBapku
ucxods M3 TpeboBaHuif  oOecrieueHHss HAMMEHBIIHX COOCTBEHHBIX HAaNpsHKEHHHA H
aedopmanuil npy cBapke;

u3beraTh coCpe/I0TOYEHHs 6ObIIOrO YUCIa IIBOB B OJHOM MECTE,;

NPUHYMATL KOJIMYECTBO U pa3Mephl CBapHbIX 1IBOB MHHUMANbHO HEOOXOMMMBIMH.
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12.2.2 Pasgenky KpoMOK INOJA CBapKy CIELyeT HasHauyaTh C Yy4yeToM crocoba H
TEXHOIOTHH CBApKH, NOJIOXKEHHA IUBA B TIPOCTPAHCTBE M TOJIUMHEI CBAPHBAEMBIX SMEMEHTOB
no I'OCT 14806.

12.2.3 I1pu npoeKTUPOBAHHM CBApHBIX COCOMHEHMH U y3JIOB B HECYIMX KOHCTPYKIIHAX
cllefiyeT NpeaycMaTpUBaTh CHIDKCHME KOHIEHTPAUWM HANpsHKEHWH, NPUMEHSAS JUIA 3TOro
COOTBETCTBYIOIIHE KOHCTPYKTUBHBIE PEIICHUSA U TEXHOJOTHYECKUE MEPOTIPHSATHS.

Crepyer mnpemycMaTpuBaTh MNpPEHMYIIECTBEHHO CBapHble COCOUHEHHA BCTHIK C
00s13aTebHOM NOJBapKOil KOPHS LIBa MM C HMCTIONb30BaHHEM (OPMUPYIOIMMX MOIKIANOK.
KoHibl LIBOB BCTHIK CHEAyeT BBHIBOAUTH 3a INpeAensl CTbIka (HanpuMmep, ¢ IOMOMIBIO
BBIBOJHEIX IIJIAHOK).

Ilpu cBapke BCTHIK JBYX JHCTOB Pa3HOH TOJIIMHBI CleQyeT OCYIUECTBIATEL MEPEX0] OT
TOJICTOrO JIUCTA K TOHKOMY ycTpoicTBoM ckoca o ['OCT 14806.

YHCNO CTHIKOR B PaCYETHBIX 3JIEMEHTaX JIOJDKHO OBITH MHHUMAJIBHBIM.

12.2.4 CsapHble coeIWHEHMsA CJIEQYET, KaKk IpaBHUIO, pacrojarale B MEHee
HaNpPsHKEHHBIX MECTAX 371€MEHTOB KOHCTPYKIHMH.

12.2.5 B y3nax HeCymMX KOHCTPYKUMH M3 MpPEcCOBaHHBIX mnpodunell ciemyer
npefycMaTpUBaTh CBapHBIE COETMHEHHUS BCTHIK U B TaBp.

12.2.6 Pasmepnl M ¢opMa CBapHBIX YIJIOBHIX IUBOB JOJDKHBl YAOBJIETBOPATH
CIEAYIOIHM TpeOOBaHHAM:

KaTeT UIBOB Ay clelyeT NPMHUMATh HE MEHee TONUIMHLI HanboJiee TOHKOrO 3EeMEHTA.
Ecny B coenvHennn b6osee TOHKUA deMeHT uMeeT Oyns0y, To mpenenapHas BeIMuMHa KaTeTa
wBa kr Modxer ObITh yBenuueHa a0 1,5 (roe ¢ — HauMEHbIAs TOJILHMHA COEAUHAEMBIX
3JIEMEHTOBR);

pacdeTHas AJHHa (yIaHroBOro M 1060BOro IBOB JO/KHA ObITE He MeHee 40 MM;

pacyeTHas AMHA (JIAHTOBOIO 1IBa JOJDKHA ObITh He Gonee 50 &;;

B COEAHHEHMSX BHAXJECTKY pPa3Mep HaXJICCTKH JOKeH ObITh He MeHee INATH TOJLIMH
HanboJiee TOHKOTO 31eMEeHTa.

PexoMeHnanuum 1o KOHCTPYMPOBAaHHIO CBapHBIX COECQHHEHMH MPUBEICHB B
npunoxeHud Y.

12.2.7 CpapHsle cOeJMHEHHS TOHKOIHCTOBBIX KOHCTPYKUMH clieyeT NpOeKTUpOBaTh €
Y4YE€TOM TE€XHOJIOMHYECKUX 0COOEHHOCTEH PUMEHSEMBIX CIIOCOO0B CBapKH:

IpUBapKy TOHKMX JIMCTOB OOLIMBOK K 60JI€€ TOJCTHIM 3JIEMEHTaM KapKaca JIOIyCcKaeTes
BBINIOJIHATL aprOHOAYrOoBOH TOYEYHOH CBapKoH, B TOM YHUCIE € pacCBEpIMBaHMEM nepen
CBapKOM JIMCTa ¥ MOAKPEIVIAIOLIETr0 JEMEHTAa CO CTOPOHB! JIUCTA,

OOMYCKAeTCsl yKPYINHEHHWE TOHKOJMCTOBBIX 3JIEMEHTOB B 3aBOJACKHX YCJIOBHSX
BBIFIOJIHATH CBapKOH aprOHOAYTrOBOM TOYEYHOH M aprOHOAYTOBOH HENPEPLIBHBIM ILIBOM.

IIpn cBapke CTHIKOB KPOBENBbHBIX NMOKDBITHHA B MOHTAXHBIX YCJIOBHMAX CIEAYeT, Kak
NPaBUIIO, IPUMEHATE aprOHOJYTOBYIO CBApKY BONbGPaMOBBIM HIIH [UIABAIMMCS 3/IEKTPOJOM
C HMIYJIbCHBHBIM NHUTaHUEM Ayrd. OCHOBHBIMH BHIAMH COCOHHEHHI NpH 3TOM ABAAIOTCA
HaxJiecTouHoe U 6opTOBOE.

Ilpy npumeHeHMHM aproHOAyroBoH TOYEYHOH CBapkM B MOHTaXHbIX YCJIOBHAX [UIA
COCNMHEHHUsT TOHKOJIMCTOBBIX 9JIEMEHTOB OCHOBHEIM BMIOM COGOUHEHHA SBAAETCA
HaXJIECTOYHOE; BEJAMYMHA HAXJIECTKH JOMKHA ObITh He MeHee 30 MM.

12.3 3akiaenounsbie U 00TOBBIE COEARHEHUSA

12.3.1 Pa3smewenne 3akinenok ¥ GONTOB, B TOM YHUCJIE BHLICOKOMPOUYHBIX, ClENYeT
IPOM3BOIMTD COIvIacHO Tabmuue 43.
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Ta6bnuma 43
X Paccrosnus npy -
ApakTePHCTHKA PaCCTOSIHUA
pasmeilieHuE 601TOB
Mesxay LeHTpaMH 3aK1enoK 1 601ToB B 060M HalpaBiIeHNM:

MHHMMAaJIbHOE JUIA 3aKJIETIOK 3d
MHHHMMAJILHOE 1 60NTOB 3,5d
MaKCHMAaJIbHOE B KpalHMX pslax [IpH OTCYTCTBHH 5d wmm 10¢
OKaHMIIAIONIMX YFOJNKOB MPY PACTSHKEHHH U CXKATHH
MaKCHMAaJILHOC B CPEAHMX H KpaHHHX pAAax apH
HAJIMYMH OKaMISIOUUX YIOJIKOB

IIPY PACTAIKEHUH _ 12d wmm 20t

TIPH CXKATHH 10d wnn 14¢

OT ueHTpa 3aKIenKy WK 60/1Ta KO Kpast JIEMEHTa:

MUHHMAIBHOE BAOJb YCHIHA H 10 JHATOHATH 2,5d
MHHBMMAJILHOE NONIepeK YCHIIHA NPpH 00pe3HBIX KPOMKax 2,5d
TO €, TIPH [IPOKATHBIX WK IPECCOBAHHBIX KPOMKaX 2d
MaKCHMAJILHOE 6d

0b603nauenus, npunamole 6 mabauye 43:
d — ouameTp oTBepCTHA JUIA BonTa;
{ - TONIMHA HauboJee TOHKOrO HapyKHOT0 3JEeMEHTa NaKeTa.

CoeauHuTeNbHBIE OOJITHI, PacroiaracMbie BHE Y3JI0B U CTHIKOB, CIEIYET pa3MelaTh Ha
MaKCHMaJIbHbIX PaCCTOSHHUAX.

12.3.2 B paGounx 3;1eMeHTax KOHCTPYKLUH YHCIO PACIIOIOKEHHBIX TI0 OJHY CTOPOHY
CThIKA 3aKJICTIOK, NIPUKPETUIAIOMMX 3IEMEHT B y3JI€, JODKHO OBITH HE MEHEee ABYX.

12.3.3 IIpu 3aBoCKON XONOJHOM KJIENKE TOJMIIMHA CKIIEMBIBAEMOTO 1akeTa Ha ckobe He
JOJKHA TPEBBIIIATh YETIpEX AUAMETPOB 3aKJIETIOK.

12.3.4 KoHCTpYKUHS COEIMHEHUS TOHKHMX aJIOMHHHEBBIX JEHT C KOHTYPOM HOKHA
UMEeTh peryaupyeMoe MpeABapHTE/NbHOC HATSHKEHME H HE JONYyCKAaTh KOHTAKTa MEKAY
aMOMHHHAEM, CTAbI0O H 6ETOHOM.

12.3.5 lnametp 3akyenku AojkeH ObITh He Oostee nATH TOMMWH Hanbosee TOHKOTO
3J1eMEHTa. 3a pacuETHBIH AUAMETP 3aK/ICIKH CIEAYET NPHHUMATh THAMETp OTBEPCTHS.

12.3.6 dopma 3akienkd H €€ pasMepsl MJIA XOJNOAHOM KIENKH YCTaHABIHUBAIOTCA
TEXHAYECKHMH YCIOBUAMH Ha H3TOTOBJICHHE CTPOHUTEIBHBIX KOHCTPYKLUHH M3 aJTFIOMHHHA.

12.3.7 B KOHCTpYKUMAX H3 HpOQUIHPOBAHHBIX JIMCTOB pebpa >XECTKOCTH HIH
auabparMel CIenyeT COCAMHATH B KaXAOH TOYKe KacaHHi C Io@poM M JJIEMEHTOM,
YCHIJIMBAIOIIUM KOHCTPYKLHIO.

12.3.8 Crpiky MeMOpanHO# 0OLIMBKY CIEQYET BHINOJIHATL BHAXJIECTKY, NPH 3TOM CTHIK
J0JDKeH OBITh COEJMHEH He MEHee YeM JBYMs PsilaMi CBAPHBIX TOUEK HJIM 3aKJIEMOK,

13 IIporuBomnoxapHbie TPeGOBAHHA

13.1 AnioMHHHEBBRIE KOHCTPYKUMM [JO/DKHBl COXDPAHATH HECYHIyl0 M (WiIH)
OrpaX<Jalolyl0 CIOCOOHOCT INpU MOXape B TedeHHe BPEMEHH, YCTAHOBJIEHHOTO B
JIOKYMEHTaX, IPUBEJCHHEBIX B 4.2.

132 B 3aBHCHMOCTM OT BHINOJHAEMBIX (GYHKUMH OrHECTOHMKOCTh  (mpenen
OTHECTOMKOCTM B MHHYTaX) aIIOMHHUEBBIX KOHCTPYKUMH ONpeleNseTcs CleAyOlHM
NpeAcabHBIM COCTOSHUEM:

JUIA OTPAXAAIOIIMX KOHCTPYKUMH — TIOTepell UENOCTHOCTH W, ecnu Tpebyercs,
NoTepei TEMIOU30IUPYIOLICH CIOCOGHOCTH;

JUIs1 HECYIMX KOHCTPYKLMH ~ noTepeid HeCcyuer cnocobHocTy,
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JJIs COBMEILUAIOUMX QYHKUMM HECYIIMX M OrpaJarollMX KOHCTPYKUMH — noTepen
Hecymel  CrmocoOHOCTH, TWoOTeped LENOCTHOCTH M, ecaH  Tpebyercs, mnoTepei
TEIIOM30JIUPYIOMmEH CTIOCOOHOCTH.

13.3 IIpeaensl OrHECTOMKOCTH aTIOMHUHUEBBIX KOHCTPYKLMH JOMKHBI COOTBETCTBOBATh
TpeOyeMoi CTENEeHU OrHECTOMKOCTH 3AAaHUHA U COOPYKEHHH, B KOTOPEIX OHH NPHUMEHAIOTCA.
CoGcTBeHHbIE Npeenbl OTHECTORKOCTH CeRyeT ONPENeNATh MO pe3yabTaTaM HCIbiTaHui. B
OTHENbHBIX CIIy4asX AOMYyCKaeTCs UX ONPEAE/IEHUE PACHETHBIM ITYyTEM.

134 J[ins ofecneuenuss TpebyeMoro nmnpejeia OTHECTOMKOCTH —alIOMHHHEBBIX
KOHCTPYKIMH CleAyeT UCTIONb30BaTh:

OTHE3AIUUTHBIC HAMBUIEMBIE COCTaBbl, 0OMa3kd, OOIHMUOBKH  OIHECTOHKHMH
IUIMTHBIMH, JIMCTOBBIMHU M APYTHMH MaTepHalamy;

HaHeCEHHe Ha  0DorpeBaeMyl0  IIOBEPXHOCTb  KOHCTPYKUMH  TOHKOCJOMHBIX
BCIY4MBaIOIIMXCS MOKPHITUH (CNELHAIBHBIX OTHE3alUTHEIX COCTaBOB C TONIIMHOHN CyXoro
ClIOsl, HE NpeBBHIIAOIEH 3 MM M YBEIMYHMBAIOIIHX MHOTOKPAaTHO CBOK TONIUMHY IIpH
OTHEBOM BO3ACHCTBHH),

KOMOHHaUHH cnocoOOB 3alUTHI.

13.5 Ilpyu npuMeHeHWH OrHE3ALMTHBIX COCTABOB K KOHCTPYKLHMSAM, HMEIOLIUM
3alMTHOE MOKPHITHE NMOBEPXHOCTH, OTHE3ALUMTHBIE XapAaKTEPUCTUKH CIIEAYET OINMpPEAENATh C
YYETOM MOBEPXHOCTHOIO CJlOf, HCIMOJb3YEMOr0 B KaueCTBE TI'MAPOM3OJSALMOHHOTO MIH
JAEKOPATUBHOTO.

13.6 IlpumeHeHHe CpelCTB OTHE3AILUTHI CIENYET OCYLIECTBIATh B COOTBETCTBUM C
npoektoM orHesauTsl (no 'OCT P 21.1101).

13.7 Harpy3ku oT cpecTB OTHE3aIUTHI ClleAyeT YYUTHIBATh B HArpy3Kax MpH pacyerax
QJIIOMMHHEBBIX KOHCTPYKLUA.
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IIpuaoxenne A
(obn3arenbHoE)

ITepeyeHs HOPMATHBHBLIX JOKYMEHTOB

«CHuII 11-23-81* CranpHble KOHCTPYKLIHUY
«CHulTI 2.01.07-85* Harpy3ku u Bo3ecTBUS)

«CHull 2.03.11-85 3ammra CTpOMTENBHBIX KOHCTPYKUMH OT

KOPPO3UM»
«CHmuIT 2.09.03-85 CoopyxKeHHs IpOMBINLIEHHBIX NIPeINPUATHI
«Cucrembl NPOTHBONOXAPHON 3alIMTHL. Ob6ecnieucHue
OrHECTOUKOCTH OOBEKTOB 3aIIUTHY

«CHcremsl HpOTHBOINOXapHOH 3aIMTEL OrpanuyeHue

pacnpocTpaHeHHs Noxapa Ha oObekTax 3ammThl. TpeGoBaHHA K
00BEMHO-IIAHUPOBOYHBIM ¥ KOHCTPYKTHBHEIM PEILICHHSIM»
«CHuII 23-01-99* CtpoutensHas KIHMATOIOTHA»

CIIKII. CtpoutensctBo. CTpOHTENbHbIE KOHCTPYKUHH H H3ACTHA
H3 aTIOMHHHUEBBIX crITaBoB. HoMeHKIaTypa nokasarenei

CrnaBbl 2JIIOMMHMEBBIC JIUTElHblE. TeXHUYECKUE YCIOBHA

BoAaTel, BUHTHI, IMHIBKH Y rakd. TeXHHYEeCKHe yCIOBHA
TokpbiTHA METAIHYECKHE H HEMETANIMYECKHE HEOPTaHUYECKHUE
AJTIOMHHHH H CIIIaBbl ATIOMHHHEBBIE AedopMupyeMble. Mapku
Iafixy mecTdrpaHHele Kjacca ToyHocTH B. KoHcrpykumsa u

pa3Mepbl
111aii6p1 npyxuHHBlE. TeXHHYECKHE YCTIOBHA
Bonthl ¢ wecTurpaHHod TOMOBKOM Kijacca TOYHOCTH B.

KoncTpykuus u pasMepsl

IIpoBonoka cBapouHas M3 aqIOMUHHMS U AJIOMUHUEBHIX CIUIABOB.
TexHuueckue ycnoBus

ITpodunu npeccoBaHHbIE M3 ATIOMUHUA ¥ aIIOMHUHUEBBIX CIUIaBOB,
TexHu4yeckue ycnoBHs

Apron razoobpasHbli M xuakuil. TexHUYECKHE YCIOBHA
3akJIenKy ¢ nonykpyrioi ronoskoi (Axanor DIN 660)

3aKkienkd C MOTaifHOH rojoBKOH kiaccoB TouHocth B u C.
TexHuyeCcKue yclnoBUs

3aKienky ¢ MONyNnoTaiHON rooBkoi kiaccoB TouHocTH B u C.
TexHuyeckue ycIoBUs

3aknenku wiaccoB ToyHOCTH B # C. O61ye TeXHUYECKHE YCIOBHSA
BuHTEI caMoOHape3alome ¢ NOTaiHON TOJOBKOH [UId METajlla U
miactmace. KoHCTpyKuHMs M pasmMepsl

BuHTHI camMOHape3atolie ¢ NonynoTaifHoi rojloBKoH Aid MeTaina
¥ rtactMace. KOHCTpYKIMS ¥ pa3sMepsl

BHHTHI cCaMOHape3aloUye ¢ MoayKpyriaoH rojoBKod AJs MeTaula H
mnactmacc. KoHCTpyKiMs U pa3Mepsl

[1aii6r1 KOCBIE. TEXHUYECKHE YCIOBUS

[aii6s1. Texuudeckue ycnoBus
Buat ¢ unnuHApHYECKOH
IIECTHIPAHHMKOM MOJ KITIOY

TONOBKOM ¥ BHYTPEHHUM
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I'OCT 13726-97

I'OCT 14776-79

I'OCT 1480680

['OCT 14838-78

I'OCT 15150-69

I'OCT 17473-80
['OCT 17475-80

I'OCT 18123-82*
I'OCT 18475-82

I'OCT 18482-79
F'OCT 21488-97
I'OCT 21631-76

I'OCT 22233-2001

I'OCT 22353-77*
I'OCT 30403-96
roCT P 21.1101-
2009

I'OCT P 52627-2006

['OCT P 52628-2006

['OCT P 52643-2006

I'OCT P 52644--2006

'OCT P 52645-2006

['OCT P 52646-2006

64

JIEHTBI W3 AMIOMHHHA W AJMIOMHHHEBBIX CIIABOB. TEXHHYECKHE
yCIOBUA

Hyrosas cBapka. CoemuHEHHs CcBapHble To4yeyHble. OCHOBHBIE
THIBI, KOHCTPYKTUBHBIE 3JIEMEHTHl U pa3MepEl

JlyroBast CBapka aqlOMUHMS ¥ aTIOMHHUEBBIX CIUIABOB B MHEPTHBIX
razax, coequHeHHs cBapHble. OCHOBHbBIE THIIBI, KOHCTPYKTHUBHBIE
3JIEMEHTHI M pa3Mepsl

ITpoBonoka U3 allOMHHHS U aTIOMHHHEBBIX CIIABOB JUIA XOJOJHOM
BbICaZKH. TeXHUYECKHE YCIOBHUA

Maimnei, npubops! ¥ apyTHe TexHuyeckue u3genus. Uenonnenus
IUIA pasiMYHBIX KJIMMaTHYeCKUX paifioHOB. Kateropuu M ycioBHs
OKCIUTyaTallWH, XpaHEHHs, TPAHCIIOPTUPOBAaHHA B  YacTH
BO3ICHCTBHA KIMMaTHYECKHX (aKTOpOB BHEILIHEH Cpelbl

Bunrel. KoHerpykuus ©u  pa3Mepsl. BHHTBI ¢ moixykpyrioi
TOJIOBKOH KJjlacca TOYHOCTH A u B

Buntel. KoHCTpykuMs U pasMepbl. BUHTEL ¢ NOTaiHOH rONIOBKOIA
Kjacca TOYHOCTH A 1 B

[I1ait651. O61IME TEXHUYECKUE YCTIOBHA

Tpy6s! x0noaHOAEDOPMUPOBAHHBIE U3 ATIOMHHHS U aTFOMUHHEBBIX
cr1aBoB. TeXHHYECKHE YCIOBUS

Tpy6sl mpeccoBaHHbIE M3 ANIOMHHHMA M ATKOMHHHEBBIX CIIaBOB.
TexHuueckue ycioBus

IlpyTku npeccoBaHHble M3 ATIOMMHUS M QJIIOMHHHEBBIX CIUIABOB.
Texnuyeckue ycnoBus

JIucTbl M3 aliOMMHUSA W AJIOMHHHEBBIX CIUIaBOB. TeXHHYecKHe
yCIOBUSA

Ipodunn npeccoBaHHbIe U3 aNlOMHUHHUSA H ATIOMUHHEBBIX CIUIABOB
AT CBETOMPO3PAayYHbIX OrpaXJaroluMx KOHCTpYKUKH. TexHuueckue
yCIIOBUSA

Bonrel  BbICOKONMpoOuHBIE Kiacca To4HOCTH B. KoHCTpykums u
pa3Mepsl

Koncrpykimu ctpourtenbueie. MeTox onpeneneHHs MNOXapHOi
OIAacHOCTH

CHucreMa  NpPOEKTHOH  NOKYMEHTalUMH JUIA  CTPOMTENLCTBA.
OcHoBHbIe TpeOOBaHHUA K MPOCKTHOH U paboueit JoKyMeHTalH
bontel, BUHTEI M WINUIBKH. MexaHWdecKHe CBOMCTBA ¥ METOMBI
HCIIBITAHUHN

I'afixy. MexaHH4ecKye CBOUCTBa M METOABI HCIBITaHHA

BoNTBl W raiikM BBICOKOMPOUYHBIE U MIAHGBI I/ METAJUTHYECKUX
KOHCTpyKUMH. O6111Ke TeXHHYECKHE YCAOBUA

bonTel  BBICOKONpPOYHBIE C  IIECTUTPAaHHOHW  TOJOBKOH ¢
YBEJIMYEHHBIM pa3MepoM TMoj KoY I  METAUIHYECKUX
KOHCTpYKUMH. TexHHuecKkue ycnoBus

["aiiky BHICOKONPOYHbBIE IECTUTPAHHDBIE ¢ YBEIHYEHHEIM Pa3MepoM
TOA KI0Y [ METATMYECKHX KOHCTpyKumid, TexHuueckue
YCNOBUSA

[Ilaji6sl Kk  BBICOKONPOYHBIM GoaTaM [UIA  META/UIMYECKHX
KOHCTpyKUui. TeXHHUYecKHe ycoBus
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I'OCT P 53293-2009 IloxapHas OMacHOCTb BEIIECTB H MaTepHalIoB. MartepHaisl,
BEWIECTBA ¥ CPEICTBA OTHE3AIUTHI

IF'OCT P 54257-2010 HangexxHOCTh  CTPOMTENBHBIX  KOHCTPYKUMH M OCHOBAHH.
OCHOBHBIE MOJIOXXEHHS U TpeOOBaHHUA
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IIpuaoxenne b
(oba3arennHoOE)

OcHoBHbIe OyKBeHHbIe 0003HAYECHHUSA BeJTUYNH

MJIOIaab cederus 6pyTro;

[IoLIagb CeYeHHs PaCKOCOB;

IUTOINA/b CCYEHUS BETBH;

IIOWAAb CEYSHHMS TI0KH (r104ca);

IUIOIAJb CEYEHHA HETTO;

pa3mep yTOJIILEHU;

MOZYb YIPYTOCTH;

cuna;

MOMEHT MHepLHH nosca 6aJlKi OTHOCUTENIBHO COOCTBEHHOH OCH;
MOMEHT HMHEpLHU CEYEHHS BETBY;

MOMEHTHI MHEPLMH CEYEHHs MoAca M packoca QepMal;

MOMEHT HHEpLHH CCYECHHs pedpa )ECTKOCTH, MIAHKH;

MOMEHT HHEPUHH CEeYEHHA NonepeyHoro pebpa;

MOMEHT HHEPLUH CEeYECHHS NPONONLHOro pedpa;

MOMEHT HHEPLMH IIpY CBOOOAHOM KpY4YeHHH baiky;

MOMEHTBl HWHEPLHUH CEUYEHHS OpYTTO OTHOCHTENEHO OCEH X — X M y — )
COOTBETCTBEHHO;

TO e, CEHEHHSA HETTO;

CeKTOpHaNbHBIH MOMEHT HHEPUUH CEYEHHS;

MOMEHT, H3rHOAIOLTNI MOMEHT;

MOMEHTbI OTHOCHTENILHO OCEHl X —X M y —) COOTBETCTBEHHO;
NpoJoJibHAK CHIa;

JOTIONIHUTENbHOE YCHITHE;

YCHIHE B OJJHOH BETBU KOJIOHHBI,

riorepeyHas CHila, CHJIa CIBUTA,

YCJIOBHAsA MOTIEpEYHAs CHIA )T COENHHUTENBHBIX 3]IEMEHTOB;
YCIOBHas [MONEpe4yHas CHJla, IPUXOAAMIAACS Ha  CHCTEMY  IIIaHOK,

PacnojIOXXCHHBIX B OnHOM NJOCKOCTH,
Pac4YE€THOC CONMPOTUBJICHHE aATIOMUHUA PACTAKEHUIO, CXKATHIO, PI3FH6y;

PacueTHOC COITPOTHBIICHHE CMATHIO 60MTOBBEIX COeTMHEHNH;

PAacY€e€THOC COIIPOTUBJIICHUE CPE3y 60.TITOB;

Pacu€THOC CONMPOTHBACHUE PACTAKCHHUIO 60J’ITOB;

Pacye€THOC COIIPOTHBIICHHUE CPE3Y 3AKJIICTIOK,

PAac4Y€THOC CONPOTHBJICHHUE CMATHIO 3aKICIIOYHBIX COC}IHHCHHﬁ;

Pacue€THOC CONMPOTUBJICHHUE PACTAKCHHIO BBICOKOIIPDOYHBIX 60J'ITOB;

Pac4Y€THOC CONPOTHUBICHUE aIIOMUHHAA CMATHIO TOpI.IeBOf;I TMOBEPXHOCTH (l'lpPI

HAIHYUH TPUTOHKH),

pacyeTHOE CONPOTHBIIEHHE ATIOMHHHA CMATHIO NIPH MIIOTHOM KAaCaHMH;
pacyeTHOEe COMPOTHBIEHHE DpaCTSOKCHHIO AIIOMHHHMA IOCHAE JOCTHXEHUS
aJIIOMMHHEM NpEJieNna TeKy4ecTH;

pacyeTHOE CONPOTHBIIEHHE ATIOMUHHS CIABHIY;

PacyeTHOE COMPOTHBJIEHHE PACTANEHHIO ATIOMUHHA B HAaNpaBICHAH TOJUIMHBL
npeccoBaHHOro nonyQadpukara;
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HOpMATHBHOC 'COMPOTHBACHUC aIOMHHUA paspeIiBy, NPHHHMAEMOC paBHBIM

MHHHMAJIBHOMY 3HA4YCHHIO BPEMECHHOTO COTIPOTHBIICHHUA Op no
I‘OC)’JIﬁpCTBCHHLIM CTaHgapTaM H TCXHHYCCKHM YCIIOBHAM Ha aNllOMHHHH;

HOpMATHUBHOC CONPOTHBJIICHHUE aJIIOMHHNUA, NpHHAMAEeMO¢ PaBHBIM
MHHHUMAJIBHOMY 3HaQ4YCHHUIO YCJIOBHOIO Tpe€AcNa TEKYYECTH Cpz IO

FOCYJApCTBEHHBIM CTAHJAPTaM M TEXHHYECKHM YCJIOBHAM Ha aJIIOMHHHI;
pacyeTHOE CONPOTHBICHHE CTHIKOBBIX CBapHBIX COEOMHEHWH paCTAXKEHHIO,
CXKaTHI0, U3rudy;

PacyeTHOE COTIPOTHBIICHHE CTBIKOBBIX CBaPHBIX COSAHHEHHMH CABHUTY;

PacyeTHOE COIPOTHBIEHHE CTBIKOBBIX M HAXJIECTOYHBIX CBAPHBIX COEJUHEHHI
CHBHTY;

pac4eTHOE CONPOTHBIEHHE YITIOBBIX WIBOB CPE3y O METANTY LIRA;

PacyeTHOE CONPOTHBIICHHE COCAMHEHHH, BBINOMHEHHBIX KOHTAKTHOH POIHKOBOH
CBapKoOH;

pacyeTHOe CONpPOTHBIECHHE AJJFOMHHUS B OKOJIOLIOBHOIT 30HE;

CTATMYECKHH MOMEHT CIBHMIaeMOH 4dacTH cedeHus OpyTTo OTHOCHTENBHO
HEWTpaNbHOH OCH;

MOMEHT COIIPOTHBIICHUA CEUEHHMS JUI HaHOONee CXKAaTOro BOJIOKHA,

MOMCHTbI CONpPOTHBIEHHS CeYEHHSA OpYTTO OTHOCHUTENBHO OCEH X —Xx H y — )
COOTBETCTBEHHO;

MOMEHTH! CONPOTHBIICHHS CEYEHHS HETTO OTHOCHTENbHO OCEH X —x M y —
COOTBETCTBEHHO;

LLIAPHHA,

pacyeTHas IHUpPHHA cBeca NOJIKK (TIOSICHOTO JIUCTA);

IIMpHUHA BRICTYNaroLeH yactu pebpa, ceca;

JMaMeTp OTBEPCTHA 6oNTa;

Hapy>KHbIH IUaMeTp cTepxHs 6onra;

SKCHEHTPHCUTET CHIIHI,

HpoTHO;

BBICOTA,;

pacuyeTHas BRICOTA CTEHKH;

BBICOTA CTEHKH;

paauyc HHEpUHH CEYEHHS,

HaWMEHbIINH pafivyc MHEPLUH CEUECHHUS,

pamMychl WHEPLMH CEYeHHMA OTHOCHTENBHO OCel X — X oy
COOTBETCTBEHHO;

KaTeT yIJI0BOro ILBa,;

JUIMHA, MPONET, PACCTOSHUE,

IJIHA CTOWKU, KOJIOHHEI, PACTIOPKH;

IIHHA PacKoca;

pacueTHas AJIMHa,;

IJIMHA [TaHeNH mosica depMbl UIH KOOHHBI;

pacyerHas AIMHa CBapHOTO LIBa;

pacyeTHble JJIMHBI 3JIEMEHTa B IJIOCKOCTAX, MEPIEHAUKYIAPHBIX OCAM X —X H
¥ =y COOTBETCTBEHHO;

OTHOCHTENIbHBII KCUEHTpUCUTET, m = Fa [ W;

TNPUBCACHHBIA OTHOCHTEIILHBIN DKCUEHTPUCHTET, Mef = T,

pannyc;

TOJIILHHA,

TonuuHa pebpa;
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tw—
Br -
Yo —
Ye —
Ym =
Yi —
Yn—
Yu—
n-
A —

y—

Ox() —
¢p—
©c —

Pexy =

TONIMHA CTEHKH;
K03G(HUMEHT A1 pacyeTa yrjoBOro LBa IO METAJLTY HIBa;

K03 HULHEHT ycaoBHit paboTel 60NTOBOr0 COEAMHEHHS

k03¢ PULHEHT yca0BUHA pabOTEI;

K03)PUIHEHT HaleXkKHOCTH 110 MaTepHaITY;

K03} GULMEHT BNHAHUA H3MEHEHUA TEMIIEPATyphl;

K03 GUUHEHT Hale)KHOCTH 110 OTBETCTBEHHOCTH;

K02} QHLMEHT HAAEXKHOCTH B PacyeTax N0 BPeMEHHOMY CONPOTHBIIECHHUIO,;
KO3 QHLIHEHT BIUAHUSA POPMBI CEUCHHS,

THOKOCTB, A =ler/ i

ycnosHas rubkocts, A =A VR/E ;

yCJIOBHas THOKOCTB OT/EbHOH BETBY,;

npuBeneHHas FTHOKOCTH CTEPXKHA CKBO3HOTO CEYECHHS;
yCJIOBHAs NpHBEJEHHAs 'MOKOCTH CTEPXHS CKBO3HOTO CEYeHMUH,

Xef= Ay VR/E
yCnoBHasA rHOKOCTE CBeca mosca, A r= (bes/ t) NR/E

ycnoBHas THOKOCTH CBECOB C yTonmeHHeM (0yabp00H);

YCIIOBHas THOKOCTE CTEHKH, A, = (her/ t)VR/ E ;
npenenbHas yCaoBHas TMOKOCTH cBeca nosca (osSCHOro JIMCTa),

yCIJIOBHAsA THOKOCTE CXKATOro mosca 6aiky;
npeneabHas THOKOCTD;

pacyeTHble THOKOCTH 3JIEMEHTA B MIOCKOCTAX, MEPIECHIUKYISAPHBIX OCAM X — X
M y—) COOTBETCTBEHHO;
pacyeTHOE HanpsKeHHe B 060JI0UKE;

KPHTHYECKOE HaNpshKeHue B 000104Ke;
MECTHOE HaIpSKEHHE;
HOPMAaNbHBIE HANPSDKEHUSA, MNapalienbHble OCAM X - X H y -y

COOTBETCTBECHHO,
HalIpAXEHUE B CBAPDHOM COCIUHCHHH OT n3m6a;

KacaTeJIbHOE HalpsXKEeHHE,;
HanpsKeHHe B CBAPHOM COEJHHEHHH OT Cpe3a;

K03(QGHLMEHT YCTOHYHBOCTH MNPH LEHTPAJILHOM CKATHH;

K03} HLUEHT YCTOHYMBOCTH NPH CXKATHH,

k03 PUIHEHT YCTOHYHBOCTH TIPH U3rKle;

K03 QHIHEHT YCTOHYHBOCTH NPH CKATHH ¢ H3rUGOM;

K03 PHUMEHT yCTORYHBOCTH NPH CHKATHH C H3rUOOM B ABYX TUIOCKOCTAX.
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Ilpunoxenne B
(cripaBo9HOe)
Ddu3nuecKue XapaKTepuCcTHKH aJlOMHUHHA
Tabnuna B.l- ®uznyecKkne XapaKTePHCTHKH
XapaKTepHCTHKH 3Havenue
Monyns ynpyrocts E, H/mM, npu TeMneparype, °C:
MuHyc 70 ‘ 0,735:10°
oT muHyc 40 10 50 ' 0,700-10°
100 0,640-10°
Moayns capura G, H/mm’, npu TeMnepartype, °C:
muHyc 70 0,274-10°
ot muryc 40 110 50 0,26510°
100 : 0,255-10°
Koagdument nonepeuroit nedopmannu (flyaccona) v 0,3
Koo duuuenT mureiinoro pacmupenns o, °C”', npu Temneparype 0,23-107*
ot munyc 70 nmo 100 °C
CpenHee 3naueHue IIOTHOCTH p, KI/M’ 2700
[Ipumevanne — Jua NpOMEKYTOYHBIX 3HAYCHMA TeMneparypsi 3Hadenus E u G cinenyer
ONpEIeNATD JIHHEHHOH HHTEpoNALHME.
Ta6auua B.2-IlI10THOCTE ATIOMHHHUS
Mapka AMr AB Al AMu 1925; B95 AK8M3y
ATOMHHUSA AQ31; 1915
A33
ITnoTtHOCTS, 2680 2700 2710 2730 2770 2850 2550
Kr/m®
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IMpunoxenue I'

(obs3aTenbHoOE)

Kos¢puuuentsr @ A1A pacyera Ha yCTOMYHBOCTDL HEHTPANLHO CXKATHIX

3JIEMCHTOB

B Tta6bmuue T.1 mokas3aHbl CXeMBl CeYeHHH, Jns KOTopelX B Tabmuumax I.2 m I'.3
HACTOSILIETO IPUIIOXKCHUSA NPUBECHBI 3HaUCHUA Ko3hPUIMEHTa .

Tabnuuma I'.1-CxeMbl cedennii Ajs onpeaejienus kKodpPuuuenTa @

: —J}L— —_-i:- it

Tun ceyenns Howmep
0603HayeHNe _dopma TabnHLb!
! l !

! i —fi'_ r2
F o+
r3

Tabnuua I2 - KoappuuueHrnr ¢ YCTOHYHBOCTH LHEHTPANLHO CHKATHIX 3IEMEHTOB LIS

ceyeHmi Tuna 1

"'ubkoctsb Ko3¢HUMEHTBI @ 151 JTEMEHTOB U3 AIOMHHHA MapOK
anemenToB | AJ[IM AMiM AJIBIT, AMr2M AIIBITS AIIBITL, 1925; 1915T
A AJI31T4 AMr3iH2 1915
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
20 1,000 1,000 0,995 0,982 0,946 0,936 0,915 0,910
30 0,985 0,955 0,930 0,915 0,880 0,865 0,838 0,830
40 0,935 0,900 0,880 0,860 0,818 0,802 0,770 0,758
50 0,887 0,860 0,835 0,812 0,763 0,740 0,696 0,676
60 0,858 0,820 0,793 0,766 0,705 0,675 0,615 0,590
70 0,825 0,782 0,750 0,717 0,644 0,605 0,530 0,500
80 0,792 0,745 0,706 0,665 0,590 0,542 0,440 0,385
90 0,760 0,710 0,656 0,608 0,510 0,450 0,348 0,305
100 0,726 0,665 0,610 0,555 0,432 0,367 0,282 0,246
110 0,693 0,625 0,562 0,506 0,382 0,313 0,233 0,204
120 0,660 0,530 0,518 0,458 0,330 0,262 0,196 0,171
130 0,630 0,545 0,475 0,415 0,290 0,227 0,167 0,146
140 0,595 0,505 0,435 0,362 0,255 0,197 0,144 0,126
150 0,562 0,470 0,400 0,313 0,212 0,168 0,125 0,110
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Ta6nuua I'3 - KodpduuueHTsl ¢ yCTOHUHBOCTH LEHTPAJBLHO CHKATHIX ITEMEHTOB JJIf
ceyeHHit THna 2

ubkocTtb Ko3bGUuMEeRTH @ Ui JIEMEHTOB H3 aNIOMHHHA MapoK
snemenToB |  AJTIM AMuM AJI3IT; AMM2M AJI31TS AN31TI; 1925, 1915T
A AJI31T4 AMr3H2 1915
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 0,990 0,983 0,967 0,960
20 0,975 0,950 0,940 0,920 0,885 0,880 0,867 0,860
30 0,922 0,895 0,878 0,862 0,820 0,808 0,790 0,775
40 0,877 0,842 0,822 0,807 0,760 0,742 0,715 0,695
50 0,832 0,796 0,773 0,750 0,700 0,678 0,638 0,613
60 0,795 0,752 0,725 0,698 0,635 0,607 0,560 0,530
70 0,757 0,713 0,680 0,647 0,574 0,538 0,482 0,450
80 0,720 0,670 0,635 0,597 0,520 0,480 0,413 0,380
90 0,690 0,632 0,588 0,545 0,466 0,422 0,348 0,305
100 0,657 0,593 0,543 0,498 0,410 0,360 0,282 0,246
110 0,625 0,553 0,500 0,450 0,362 0,310 0,233 0,204
120 0,590 0,515 0,460 0,408 0,316 0,263 0,196 0,171
130 0,560 0,480 0,420 0,370 0,280 0,228 0,167 0,146
140 0,527 0,445 0,385 0,333 0,237 0,194 0,144 0,126
150 0,497 0,412 0,352 0,300 0,205 0,166 0,125 0,110
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ITpunoxennue J{
(oGs3arensnoe)

Koy¢duumeHT ycroitunBocTd npu uirube @,

J.1 KoopduumeHT ¢p I pacyera Ha YCTOHYMBOCTE H3rMOaeMBIX 3JIEMEHTOB
JBYTaBpOBOIO, TABPOBOT'O H IUBENIEPHOTO CEYCHHS CAEAYET ONpPENCIATh B 38BHCHMOCTH OT
PacCTaHOBKH CBsA3¢H, pPacKpelUIAIOIMX CXaTbld  IOAC, BHJA Harpyskh H MecCTa ee
npwioxenuss, [Ipy 3ToM mpeanonaracrTcs, 4YTO Harpy3ka JEHCTBYeT B IUIOCKOCTH
Haubonpueit xectkocty (I, > 1), a ONIOpHBIC CEYEHHS 3aKPEILICHBI OT OOKOBBIX CMEILCHUMH U
IIOBOPOTA.

1.2 Jlns Ganku ABYTaBPOBOTO CEYEHHUS C JBYMs OCAMHM CUMMETPHH IVl OIpeNC/ICHHUs

k03 PULHEHTA @p HEOOXORUMO BBIYHUCIHTH K03GHUUHEHT @1 110 popMyIIe
2

I
o=1aly 2| 1| 2, (1)
Li\ly) R
rae v — Ko3bhHUKMEHT, BHIYHCIAEMBIH cornacHo Tpebosanmsm  JI.3 Hactosimero
[IPUIIOKEHHUS;
ler — pacyeTHas onvHa OajKM MM KOHCOJH, OINpejenseMas COIIacHO

TpeGoBaHHAM 7.3.4 HACTOALIEro CBOJA MPaBHIL,;
h — nosnast BBICOTa CEYEHUS.
.3 3nayenue koddpuumenta y B dpopmyre (J.1) ciexyer BBIYKCAATE MO GpopMynam
tabmn .1, 1.2 v 1.3 B 3aBHCHMOCTH OT KOJMYECTBA 3aKPEMJIEHHHA CXATOro nosca, BUAa
Harpyskd 1 MecTa ee IPHJIOXKEHHA, & TAK)KE OT HapaMeTpa o, paBHOTO:

a) U1 PECCOBaHHBIX BYTABPOB
2

I/
a=154 1L (A2)
L\ h
rne I, = 0,423 b;4; > — MOMEHT HHEPLIMY CEYeHMs NPU CBOGOIHOM KpydeHuu (3ech b 1 4 —
COOTBETCTBEHHO IUHPHHA H TOJILHHA NpAMOYTOJIbHHUKOB,

06pasyoLIMX CeUeHue).

[1pn Hanuuuu yToMmEHUH Kpyrioro cedeHus (6ynso)
4

I[=0425 b;1;> + nlD—,
32

rae D — pnametp Gynn6;
n — yucno 0ynsd B ce4EeHUMU.
6) ins cBapHBIX IBYTaBPOBBIX OaJIOK MpH OTCYTCTBHM OTOOPTOBOK, YTOJNLICHHUH IO
KpasM M 3Ha4YHTENbHBIX YTOJINEHHH B YIrax napaMeTp o CleAyeT oNpeReasTs no popMyie
2
3
a=8| L] 14 i, (IL3)
hby bty
TAE  ON1A C6APHBIX U NPECCOBAHHBIX 08YMABPOBLIX 6ANOK:!
tr 1 by — COOTBETCTBEHHO TOJILUMHA W WIMPKHA Nnosica Oaiky;
h — paccTosHHE MEXIY OCAMM MOSCOB;
a = 0,5k
01 COCMABHYIX KNenaHvlx 08ymagposuix 6anok. :
{f — CyMMapHas TOJIIMHA JIMCTOB MOsCa U FOPH3OHTATBHOMN MOJIKH NOACHOIO YroJIKa,
by — mMpHHA IUCTOB NOACA,
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h — pacCTOSHME MEXJIY OCAMH [aKETOB IOSCHBIX JTHCTOB,;
a — CyMMa BBICOTHl BEPTHKAJIbHOH MOJIKH MOSCHOTO Yroika ¢ TONIMMHHON MakeTa
TOPU3OHTANBHBIX JIMCTOB;

{ — cyMMapHas TONIIMHA CTEHKH M BEPTHKAJIBHBIX NOJIOK MOSACHBIX YTOJIKOB.

3uayeHue kodddunmeHta @, B Gopmyne (22) HacToALIEro CBOAA MpPaBHI CIEOYET
NPUHHUMATh:

npu ¢, < 0,667 0p = ¢

npu ¢, > 0,667 ¢» = 0,5+ 0,259, 114 aTIOMMHHS BCEX MapoK, YKa3aHHBIX B
tabauie 1 HacTOAIEro CBOJA MpaBWi, 3a uckiodeHHeM AMr3H2, AJI31T1 u AA3ITS, u
¢p = @, HO He 6onee 1,0 — nns amomunus mapok AMr3H2, AI31T1 u AA31TS.

.4 Jas paspe3Hoi 6anku JBYTaBpPOBOTO CEYEHHA C OAHOH OCbIO CHMMETPHH (PUCYHOK
J.1) nns onpepeneHuss KodQOHULUMEHTa @) HEOOXOIUMO BBIYHCIUTH KOYGPHLUEHTH @) U

¢, 1o dpopMyIam:

=141 ._JL.___._; 4
(pl \lj Ix lezf R (I[ )
I, 2Chh, E
= 14y L. 222, 5
(PZ W Ix [‘; R (21 )
- 2 -
v =26 [\/(O,Syp-%-[}y) +c? +(o,5yp+[3y)} (11.6)

B dopmynax (11.4) — (1.6):
€ — ko3pPHUMEHT, 3aBUCALIMA OT BHAAa HArpy3ku M TDPUHHUMAEMBId IO
tabnuue 1.4;
hi, ha — pasMepsl, ykazaHHble Ha pucyHke J1.1;

W -2 _ orHocurenbHas KOOpAMHATA TOYKH MPUIOKEHUSA HArpy3KHU CO CBOMM 3HAKOM
h (cMm. pucyHok [1.1);

B, = {0,43-0,065[%)?(2;1 -1),

Ji
spech n=-—— (rae I;, I, — MOMEHTB HHEPLUHH COOTBETCTBEHHO CXKATOTO H PACTSHYTOIO
1T,
1105ICOB OTHOCHTEILHO OCH CHMMETPHH CEUEHHSA);

2
c2=-1—(ﬁ-ll+o,o41,iz—],
h

y\ %y
31ech I; — MOMEHT HHEPUHH MpHU KpydeHuH [cM. 0603HadeHus Kk dopmyne (J1.2) HacTosIero
NIpUIIOXKEHUS].

3Hayenne kodpduineHTa ¢, B GopMyne (22) HacTOAIEro CBOAA NpPaBWI CleyeT
NpMHHMATB;
npu ¢, < 0,667 Pp = Q15

npu @, > 0,667 P = 0 [0,5+0,25(—n—+-1——£j] IUIA aJIIOMHHHSA BCEX MapoK,
¢ P2

yKa3aHHbBIX B Tabnuue 1 HAcTOSAIMIEro CBOJAA npasui, 3a uckmoueHueM AMr3H2, AII31T1 u
AJI31TS5, ans kOTOpPLIX @, CenyeT BEIYKCAAT o popmyie (J1.5) u npuHumats He Hoace 1,0.
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Tab6bnuua A2 - Kodpdpuunenr y a4 6a10K JBYTABPOBOIr0 CeYeHHS ¢ ABYMS OCAMH
CUMMETPHH NPH OAHOM 3aKpenjieHHH 6aJKH B cepeHHe MpoJieTa

Bun Harpysku Mecr:;zt;g::ceum KosdrusenT
CocpenoTroyeHHas B cepennne nponeta ‘
(He3aBHCHMO OT YpPOBHA v =1,75y,
NPWIOXKESHHSA)
CocpenoToyeHHas B ueTBepTH nponeta
K BEPXHEMY T105CY vy =114y,
PaBHOMEpHO pacnpe/ieneHHas K BepxHemy noscy
CocpenoTodyeHHas B yerBepTH Nponera -16
K HIKHEMY HOACY ¥ =LoY
PaBHOMepHO pacnpeieneHHas K nmxHeMy noscy v =13y,
IlpumeyaHne — 3necs 3HAYCHHE Y| CIACAYET NPUHUMATE 1O rpade 6 Tabuuup 1.

Ta6nunua 3 -KodphuuueHr y AJis KOHCOJEH ABYTABPOBOro ceYyeHUs C ABYMS OCSIMH

CUMMCTPHH
KoadduuueHt y npu Harpyske,
Koappuunenr TIPHITIOXEHHON K TI0ACY

o BEPXHEMY HUXKHEMY
4 0,875 3,640
6 1,120 3,745
8 1,295 3,850
10 1,505 3,920
12 1,680 4,025
14 1,855 4,130
16 2,030 4,200
24 2,520 4,550
32 2,975 4,830
40 3,290 5,040
100 5,040 6,720

Tabnanua .4 -Kodpduuuent { nis 6anok AByTaBpOBOro Ce4eHUs ¢ OAHOH OCbI0 CHMMETPHH

o PasHoMepHO CocpenoToyeHHas cuna MowmeHT Ha oaHOM
Bua narpysku UncTbiit u3rub
pacnpesesexnas B CEpEliMHE nponeTa KOHLe Ganku
Kosdouuuenr { 1,00 1,12 1,35 1,75
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y
~
) J_E 5
‘ _ e
. & '
'.:N
P
g
I

y
Pucynor .1 — Cxema ABYTABPOBOTO CeueHHS C OHONH OCbI0O CHMMETPHH

A.5 VYcroiiunBocTh 6anok MIBEUIEPHOTO CedYeHMs CNEAYeT NPOBEPATH TaK XKe, Kak
0anoK /ABYTaBPOBOrO CEYEHHs, NPU 3TOM 0O BHIYMCIATE MO ¢opmyiae ([.2); HalineHHBIE
3HAuYeHUs Qp YMHOXKATh Ha 0,7.

3navyenus I, I, m I, B popmynax ([.1) u ([1.2) cneayer npHHUMaTh LIS [UBELIEPA.

B il

.
%ﬁ,

LAEE
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. Pacuer BHEICHTPCHHO CKATHIX H CKaTO-U3rubaeMbIX 3JIEMEHTOB

‘

Tab6aunua E.]l - KodpduumeHTb! yCTOHYHBOCTH @, AJIS NPOBEPKH YCTOHYHBOCTH
BHEHEHTPEHHO CKAThIX (CKAaTO-U3rM6aeMbIX) CIUIOIHOCTEHYATHIX CTEPHKHeE
B IUIOCKOCTH NeHCTBHSA MOMEHTA, COBNAanaoiledl ¢ NA0CKOCTHIO

CHMMETPHH
YenosHas 3HaueHue @, NpPH MPUBEAEHHOM OTHOCKTENLHOM SKCUEHTPHCHTETE /M, &
rubKoCTh
X 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0.8 1,0 1,2 1,5 v
0,5 990 980 973 937 905 880 850 920 767 725 657 §
1,0 947 907 872 837 807 778 752 725 680 637 583
1,5 880 832 793 758 726 700 507 647 607 570 518
2,0 817 765 723 687 656 627 457 580 540 507 463
2,5 750 695 652 617 587 560 410 515 482 452 413
3,0 677 618 578 545 517 495 472 455 425 400 367
3,5 593 542 505 475 453 434 415 398 374 355 325
4,0 505 436 435 412 393 378 362 350 327 312 288
4,5 425 395 374 356 342 328 315 306 288 275 255 :
5,0 358 338 320 307 295 285 275 268 253 242 227 i
5,5 303 287 276 265 257 248 242 235 225 215 202
6,0 257 246 238 230 223 218 213 208 198 192 180
6,5 222 212 207 202 197 191 187 183 175 170 161
7,0 192 187 181 177 172 168 165 161 155 150 145
8,0 148 145 142 139 137 134 132 129 126 123 120 :
9,0 120 117 115 113 111 110 108 107 105 102 100 f‘
10,0 097 095 093 092 091 090 088 087 085 084 082
Oxonuanue mabauywt E. 1
Yenoeuan 3HayeHue Q. NpH NPHBEJEHHOM OTHOCHTE/ILHOM IKCLCHTPUCHTETE Moy
rubKoCTh
X 2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
0,5 567 500 445 360 302 257 225 203 182 165
1,0 505 445 394 323 272 235 205 186 167 151
1,5 452 398 355 292 247 215 188 171 153 140
2,0 405 358 320 265 227 197 175 158 142 130
2,5 362 322 290 242 208 182 162 146 132 121
3,0 323 290 262 220 192 167 150 135 123 114
3,5 288 260 236 202 175 155 140 126 116 108
4,0 257 233 214 184 159 144 130 117 109 101
4,5 230 210 193 167 146 132 121 110 102 095
5,0 205 190 175 152 135 123 113 103 096 090
5,5 185 172 160 140 125 115 105 097 090 085
6,0 166 155 145 128 115 106 097 090 085 080
6,5 148 141 132 117 107 097 090 085 080 075
7,0 135 128 120 108 098 090 085 080 075 070
8,0 112 107 100 091 085 080 077 072 067 062
9,0 094 090 086 080 076 072 067 063 059 055
10,0 080 077 075 070 067 062 060 056 052 048
[Mpumeyanus
| 3Hayenns koddouLmentos ¢, B Tabnuue yseanuenst B 1000 pas.
2 3HayeHHA @, CJIEAYCT MPUHHAMATH HE Bbillie 3HAYCHUHA .
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Ta6nnupa E2-KodxppuuneHTsl yCToHUMBOCTH @, AJISl IPOBEPKH YCTOHYHBOCTH
BHEUEHTPEHHO CKATHIX (CKATO-H3rHGaeMbIX) CKBO3HDBIX CTEpPXkHei B
NJIOCKOCTH ACHCTBHA MOMEHTA, COBNAJAI0MIEH ¢ MIOCKOCTLIO CHMMETPHH

VCQOBHM 3uavenue @, MNpH (PHBEACHHOM OTHOCHTENILHOM IKCUECHTPUCHTETE Myr
m Kxoc"’ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0.8 1,0 1,2 1,5
0,5 950 888 825 755 718 660 635 605 540 495 436
1,0 882 810 756 693 660 609 582 548 496 453 405
1,5 872 753 684 643 607 568 534 507 458 420 375
2,0 773 700 640 593 558 523 492 468 423 390 347
2,5 712 637 585 543 508 477 450 427 390 358 320
3,0 640 575 530 488 458 430 408 387 355 327 294
3,5 565 507 467 432 410 385 365 350 321 297 270
4,0 490 442 410 382 363 343 327 313 290 269 247
4,5 418 382 357 335 320 304 290 280 260 243 223
5,0 353 328 309 293 280 268 257 249 233 219 202
5,5 300 282 267 256 245 237 228 222 208 197 183
6,0 256 242 233 223 216 210 202 197 187 178 166
6,5 220 210 205 197 190 185 182 175 167 160 150
7,0 192 186 180 173 169 165 162 157 150 145 136
8,0 150 145 142 139 135 133 130 127 122 120 112
9,0 120 117 115 112 110 108 107 105 101 098 095
10,0 097 096 095 093 092 091 090 087 085 083 082
Oxonyanue mabauyvr E.2
YenosHas 3HayeHHUe Q. NPH NPUBEAEHHOM OTHOCHTENEHOM JKCUEHTPHCHTETE Myr
ru6KoCTDb
% 2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
0,5 370 320 282 323 196 170 157 143 122 110
1,0 342 296 262 213 182 155 145 130 113 096
1,5 318 275 243 198 170 144 134 120 105 090
2,0 294 257 227 185 159 135 125 112 100 084
2,5 273 240 213 173 150 127 117 105 095 079
3,0 253 222 197 164 142 121 111 100 092 075
3,5 232 206 185 155 133 115 106 095 087 072
4,0 213 190 172 145 125 110 100 090 083 070
4,5 195 177 160 135 117 105 094 086 080 067
5,0 178 162 148 127 110 098 089 082 076 064
55 163 150 137 120 105 094 084 077 072 062
6,0 150 138 128 112 098 090 080 073 068 060
6,5 136 127 118 103 094 085 076 070 065 058
7,0 125 117 108 096 090 081 072 067 062 056
8,0 105 100 092 086 082 072 065 060 056 052
9,0 090 087 081 077 072 065 058 055 050 048
10,0 080 076 071 068 064 057 052 048 044 044

IlpumMevauus
1 3nayenns xospduIMEHTOB @, B Tabnuue yBenuyenst B 1000 pas.
2 3HayeHHA Q. CIEAYET NIPUMHMMATDH HE BhIHIE 3HAYESHRH @ .
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Tabannua E4 - IlpuBencHHble OTHOCHTEIbLHBIC IKCIEHTPHCHTETDI M, AN CTEPXKHEH C
INAPHHPHO-0NEPTLIMH KOHLAMH

3HaueHHe Moy PH M,y |, PABHOM
Smropsl A
MOMEHTOB 0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 20,0

11010030068 [ 1,12 1,60 | 2,62 | 3,55 | 4,55 6,50 { 9,40 | 19,40
2101010177039 0,68 ;1,03 1,801 2,75 3,72 | 565 | 8,60 | 18,50
31010 (0,10 0221{036 ] 055/ 1,17 1,95 7277 | 4,601 740 ( 17,20
410104 0,100,104 0181!03010,5711031} 1,783,351 590 15,40
51010 0,10 0,00 | 0,10 ] 0,15 ) 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
6 | 0,10 | 0,10 | 0,10 0,10 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
710,10 0,10 0,10 | 0,10 | 0,10 | 0,10 | 0,10} 0,10 { 0,50 | 1,70 | 9,50

11010031068} 1,12 | 1,60 | 262 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2101010220461} 073 | 1,051 1,88 {275 {3,721 5,65 | 8,60 { 18,50
37010170381 0,58 0,80 | 1,332,001 277 4,60 7,40 | 17,20
410101 0,14 032049 [ 066 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
5101010107026 | 041} 0571095 1,38 1,802,951} 4,70 | 13,40
6| 010016028 | 040052} 095 | 125 | 1,60 | 2,50 | 4,00 | 11,50
7101010221032 (104210,551{095 ]| 1,10 1,352,201 3,50 10,80
1

2

3

4

5

6

7

1

2

3

4

5

6

0,10 } 0,32 | 0,70 } 1,12 | 1,60 | 2,62 | 2,55 | 4,55 | 6,50 | 9,40 | 19,40
520 0,10 ] 0,28 [ 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
0,10 {027 { 0,551 0,84 | 1,15 1,75 | 2,43 § 3,17 | 4,80 } 7,40 | 17,20
M i 2 0,10 | 0,26 { 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40 :
0,0 1 0,25 [ 0,52 { 0,78 | 1,10 { 1,55 | 2,10 { 2,78 | 3,85 | 5,90 | 14,50 ;
0,10 ; 0,28 | 0,52} 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
0,10 1032 /0,52] 0,78 | 1,10 | 1,55} 1,90 | 2,60 | 3,75 | 5,50 | 13,00 _
0,10 | 0,40 { 080 | 1,23 | 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,10 | 19,40 E
§=05 0,10 | 0,40 | 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50 E
0,10 | 0,40 { 0,77 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00 .
L ME— M, 0,10 104010751 1,13 | 1,55 1230 ) 305 3,80 530 7,60 | 17,50
0,10 | 0,40 | 0,75 | 1,10 | 1,55 | 2,30 } 3,00 | 3,80 | 530 | 7,60 | 17,00
0,10 { 0,40 { 0,75 { 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50 Y
7 10101 0,40 | 0,75} 1,10 | 1,40 ) 2,30 | 3,00 | 3,80 | 530 ) 7,60 | 16,00
Obo3nauenus, npunamole ¢ mabauye E.4: 3
My 4 M, :
efl =TI—XI‘;;C‘, 5=—M—]
|
3
%
|
§
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CIT 128.13330.2012

Hpunoxenne XK
(cnpaBounoe)

Buasb! kpennennii orpaxaalomux KOHCTPYKIHA

Ta6nuua X.1 - Haubolee pacnpocTpaHeHHble BHAbI KpeMIeHHA OrpaNIaloiUx
KOHCTPYKUHH
OnucaHue KpenieHus HasHayeHue nmpoxyKuuu HopmaTHBHBIH
JOKYMEHT

3akenka BEITSKHAA aIIOMUHHEBAA 18 XpeIneHUs 3IeMEHTOB T'OCT 10299,

C CEPAEYHUKOM M3 HEPXKABEIOMIEH CTA/IM WIH | NPHMBIKaHHA H JIEMEHTOB T'OCT 10300;

KOPPO3MOHHO-CTOMKHE 3aKIIENIKH PA3IMYHOro | KOHCTPYKUHI Mexay coboi Ir'OCT 10301,

JHaMerpa IoCT 10304

Bontosoe coennuHenne JU1st Kpenienns aneMeHToB K I'OCT 7798;

(B ToM umcie maiiba, raitka) HecylleH KOHCTPYKIIHH, 8 TaKKe I'OCT 5915
3JIEMEHTOB KOHCTPYKUHH MeXIy
coboit

BuHTOBOE COeAUHEHUE JL1a Kpernenus 3JeMEHTOB roCt 11738
KOHCTPYKIMI Mexay coboii
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CII 128.13330.2012

Ipuaoxenne U
(pexomeHxyemoe)

KoHcTpynpoBanue CBapHbIX COCAMHEHMH

Tabnuna Ul

By cBapHOro coegHeHNs

PexomeHnaanyu

CTBIKOBOE COe/IMHEHTE
TN

N

A
Al
o

Jomkna 651Th 0643aTeNBHOI pasfenka KpOMOK,
BBIpy6Ka 1 noasapka mmsa. IIpy coenuuenun
JIMCTOB Pa3HOM TOMIIUHEI 60j1e€ TONCTHIH JOIKEH
6pITh ckowmeH, B cootBercTun ¢ FOCT 14806,
Jns 6oliee ycnemHoro COMpOTHBAEHMS
YCTaNOCTHBIM HAIPKEHHUAM BBICTYTI CBAPHOTO
UIBa HaJl INIOCKOCThIO COEIMHAEMOTO JJIEMEHTa
HeoOxoarMO ycTpaHuTh. I10 BO3MOXKHOCTH He
PEKOMEHAYETCS NPHMEHSATD NIEPECEKAINMUEcs
BB

CoennHenre BHaXJIECTKY

Jt min

Bo usbexanne n3rubarolux HanpsKeHHi B
CBapHOM 1IBe HeoOXOAHMa NIOCTAHOBKA IIBOB C
IByx cropoH. Kak npasuito, pasgenka KpoMOK He
TpebyeTcs

TaBpoBoe coeaunenne

21 min

Heobxommma TmarenbHas NOATOHKA TOPLA
BEPTHKAJILHOrO neMeHTa K actude. Ceapka
JOJDKHA OCYILECTBIATECA B KOHAyKTOpe. Kak
MpaBUIIO, Pa3henka KpoMoK He Tpebyercsa. Ecnu
BO3MOMEH M3rHG CTEHKH, He0BX0IUMO
NpeayCcMOTPETh CBapHOH IIOB € ABYX CTOPOH

Tpu onupaHuy JucTa Ha pebpo KECTKOCTH, B
ClIyd4ae eClH JUCT MOABepraeTcs u3rnby,
pEeKOMEHIYETCA NepeMECTHTh CBapHO# OB B
CTOPOHY OT JEHCTBHA MAKCHMATBHOTO
n3rnbarero MoMeHTa

.&n.

WL

JUta BocipHATHA MOMEHTA TaBPOBOE COEMHEHUE
JOIDKHO GBITH YCUIIEHO YTTIOBBIMH pebpaMu
*ecTKoCTH. Pebpo nomxHO GBITE IPUKPEIVICHO
TaK, 4T06B1 yrnoBoif 110B 6bU1 HENPEPHIBEH BO
n3bexanue o6pa3oBaHNA KPaTepoB

e 1 i b b Ak L R b v
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CII 128.13330.2012

IIpodonxcenue mabnuyvr .1

Bua cBapHOro coeauHeHUs

PexoMeHaaumu

Or6opToBaHHBIE 3N1EMEHTH B pe3epByapax
HOJDKHEI GBITH PACHIONOXKEHB! NNOJ| MPAMBIM YTIIOM
K NPHBAPHBAEMOMY 3/IEMEHTY C LIE/IBIO CHUKEHHA
u3rubarommx HanpsxkeHui B cBapHOM wse. He
JOMyCKAaeTCA NPUBApKa 3aKPYTICHHOIO KOHLA
3/IeMEHTa

PeKOMCHﬂyCTCﬂ NPUMEHATD JABOHHbIE YTTIOBBIC
UIBBI, MpEeAYCMATPHBAKOIIUE COCANHECHHUE BCTBIK
WM BHAXJIECTKY

; s

l

[T NN
b gv

VewmuteabHas CTHIKOBas HaKJIa[Ka JIydule BCETo
MOXeT OBITh BBIMOTHEHA H3 DJEMEHTA
poMOOBHIHOI (OPME! CO HIBAMH, IPOXOASIIUMHU
3a KOHUEBBIE TOUKH JIKCTA. DTO CHHXKAET
MaKCHMaJIbHBIE CPE3aOLINe HATIPKEHHS B
YTJOBBIX LIIBaX O CPABHEHHIO C MPAMOYTOILHON
HAKIANKOH

Ipu nepecevenun riaBHeX 6aNOK ¢ JIEMEHTAMU
nepeGopoK M meperoponok, Bo u3bexarue
BO3HHKHOBEHHA B MECTaX HX IlepeceyeHuns
BBHICOKMX MECTHBIX HarlpsykeHHH Heobxoauma
NOCTAHOBKa MONepeyHEIX pebep

Pebpa xkecTKOCTH, HPEeAOTBpALIAOLINE
nedhopManio U3 TVIOCKOCTH CTEHKH 6anky,
JIOJDKHB! UMETh KOHCTPYKIMIO KpeTIeHus K
NOJIKaM C LEeNBI0 epefayn YCHINA OT CTEHKM K
HoyKam Ganku '

|

A ey

Bripess! 10KHDI BBITH 3aKPYTJIEHHEIMH BO
n36exaHne KOHLIEHTPATOPOB HANPMKEHHI B
yriax. Ecnv B MecTe BrIpesa npeaycMaTpuBaeTcs
YCHIIEHUE, TO He0OX0AMMO NMPeNyCMOTpPETh,
4TOOb! CBAPHO! IIOB ABJANCA JOCTATOYHBIM JUIA
BOCOPHUSTHS BCEM HAIPY3KM, KOTOpas NepeaaeTcs
Ha YCHINTEbHBIH 3rieMenT. [insa Hebonbpmux
BBIPE30B CNEAYET NpeAnoyecTh cayyak «b»
CAyYaro «A», 4TO 06Jer4aer MoAroHKy
YCHITUTENLHOTO 31eMEHTa H YITy4IlaeT
TNPOTHBOAEHCTBHE YCTAIOCTHBIM HAMPAKEHHAM
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CII 128.13330.2012 .

Oxonvarnue mabauyvl H.1

BHA CBapHOTO COCMHEHHA PekoMeHzanHu

B kpoH1uTeiiHax, NPUKPEIUICHHBIX K HOJIKaM,
YaCTH MOJIOK OTAANEHHbIE OT CTEHKH,
BOCIPUHUMAIOT MEHBILINE YCHIIUA, YEM HaCTh,
MPUMBIKAIOIAs K CTEHKE, DTO NPUBOIMT K
BBICOKHM 3HA4YEHHAM HaNpKEHUH B LEHTpaIsHON
4acTH noNok. YroOkl pacnpee/IHTh HanpKeHUs
o wBy Gonee paBHOMEPHO, HeO6X0MMa
MOCTaHOBKa pedep XKeCTKOCTH, MePEAaIOLINX
Harpy3Ky Ha CTEHKY OCHOBHOTO 3JIEMEHTa
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CIH 128.13330.2012

YK [69+624.014.7.04] (083.74) OKC 91.080.10

KiiroueBsie cnoBa: allOMHHHEBBIE CIUIABbI, AIIOMMHMEBBIE CTPOUTE/IBHBIE KOHCTPYKUMH
30aHHH M COOPYXEHHH, COCTOSHHME moNy(abpUKaToB, O0COOBIE YCIOBHA IKCIUTyaTalMH
OrpaXJaloMMX U HECYIIHX ATIOMHHHEBBIX KOHCTPYKLHMH, paCueTHBIE XapaKTEPUCTHKH
MaTepHaioB M COeJMHeHHH, (pHUKLUMOHHBIE M (IaHIEBble COEAMHEHMS, (Pe3epOBAHHBIE
TOpPUBI, YCJOBHBIM Mpefesa TEKY4eCTH, yCTOMYHBOCTb, NMPOYHOCTb, KO3GDQUIMEHTHI, Y3Ibl,
CTEPXKHH, LEHTPAJIbHO U BHELEHTPEHHO C)KaThble, U3rHbaeMble 3JIEMEHTHI, IPOEKTHPOBAHHE
ATIOMHHHEBBIX ~ KOHCTPYKLUMH, TIpYNNBl  ATIOMUHHUEBBIX  KOHCTPYKLUHH,  3JEMEHTHI
KOHCTPYKLHH, KOJIOHHBI, CTOMKH, (epMbl, CBA3H, 6anKky, MeMOpPaHEL.

M3panune opunmanbHoe
Csox npaBuJ
CII 128.13330.2011

AnOMHHHEBBIE KOHCTPYKHHH
AKTYaJIH3MPOBAHHAS peJaKuMst
CHnII 2.03.06-85

HoaroroBaeno k uzganuio PAY «®HC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

®opMar 60x84'/5. Tupax 220 k3. 3axas Ne 663/12.

Omneuamano ¢ 000 «Ananumux»
2. Mocxea, Jlenunepadckoe w., 0.18



