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VIK 624.014.7.001.12(083.74)

I'nasa CHull 11-B. 5-64 «AnmoMmunueBbie KoHCcTpyKuuu., Hop-
Mbi TNPOEKTHpPOBaHusA» paspaborada B pa3ssuTHe raaBw CHaull
11-A.10-62 «CrtpouTtenbHbie KOHCTPYKIIMH H OCHOBaHHS. OCHOBHHE
NOJIOXKEHHS MPOEKTHPOBAHHSIY, -

C BBellenneM B jfefictBHe Hacrosied raasml CHull repsitor
cuny «TexHHUeCKHe YCJAOBHUS MNPOEKTUPOBAHWA KOHCTPYKUHH H3
ajqioMmuuyeBblXx cnyasoBy (CH 113—60).

Hacrosiiime Hopmbl pa3paboranbl [leHTpasbHBIM HayuHO-HC-
CcJle10BaTeNbCKUM HHCTHTYTOM CTpOUTeJIbHRIX KOHCTPYKIUH HMe-
HH B. A. Kyuepenko I'occtpos CCCP u TI'ocyaapcTBeHHBIM HHCTH-
TYTOM MO NPOEKTHPOBAHHIO, HCC/EAOBAHHIO W HCNBITAHHIO CTallb-
HEIX KOHCTPYKIHH KW MocToB «lIpoekTcTanbkoHcTpYKuHA» [oc-
ctpoa CCCP ¢ wucnoab3oBaHHeM  MaTepHAJOB OpraHu3alud
FocynapCcTBeHHOr0 KoOMHTeTa 10 aBuannoHHo#l TexHuke CCCP,
¥Ypanbckoro ITpoMmcrpoiinuunpoexkta lNoccrpos CCCP, HHUUMon-
TaxcneucTpos U HHcturytra [lpomcranskoncTpykuusa FocmoHTaXK-
cneuctpos CCCP, HHUH mocros u MHUHTa Munucrepcrtea nyredd
COQOILLEeHNS H APYIrHX OpraHu3auui.

Penakrtopb: uux. B. I KPHBOIIESl (Tocctpoii CCCP),
A-p TtexH. Hayk npod. C. B. TAPAHOBCKHH (LUHHUUCK ume-
i KYHEPEHKO), unx. I, [. [TO[IOB (I1poekTCTaNbKOHCT~

PYKILIS)
~9. -
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Crponteanbublie HOPMBI H NPAaBHJIA
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l'ocynapcTBeHHBIA KOMMUTET
no aeaam crpouteancrsa CCCP

(Toccrpoin CCCP)

AnoOMHHHEBble KOHCTPYKIHH.
HopMbt NPOEKTHPOBAHHS

R L e
Ny

Bzamen CH 113—60

1. OBIUUE YKA3AHMHS

t.1. Hacrosiuue HOpMBbI pacnpocTpaHsoOTCs
Ha NPOEKTHPOBaHHE AaJIOMUHHEBBIX! KOHCTDYK-
HUY NMPOMBILIJEHHBIX, rpaxKJaHCKUX U CENbCKOXO-
39ACTBEHHbLIX 31aHUMH M CcoopyxKeHHH. HopMml
pacnpoCTpaHsIOTCA TaK)Ke Ha MNPOEKTUPOBAHHE
AJIOMHHHEBBIX 3J/1EMEHTOB CMEUIaHHBIX [0 MaTe-
pHaNy KOHCTPYKUWII (Hanpumep, aJIOMHHUH —

CTadjlb).

[lpumeuvuaunue Hacrosumre HOPMHI MNPOEKTHPOBA-
HUSI He DPACHPOCTPAaHAIOTCH Ha aJJIOMHHHEBble KOHCTPYKUHH
AKeJe3HONODOKHLIX, aBTOAOPOXKHBIX W TOPOACKHUX MOCTOB.

1.2. Ilpu npoektupoBaHUH  aJIIOMHHHEBHIX
KOHCTPYKLHH HaJJeXHUT BbIIOJHATL TpeOOBaHUS
Hacroswen raasbl u raasot CHull II-A.10-62
«CTpouTeqbHble KOHCTPYKUUMH H OCHOBaHuUA. Oc-
HOBHbIE NOJIOXKEeHHA NPOEKTHPOBAHUAY.

Ilpumeuvanne., Ilpn npoekTHpOBaHHH aJIOMHHHU-
¢BLIX KOHCTPYKILHH, HaXOASIILHXCA B OCOOLIX YCJAOBHAX
IKcnayaTtauud (HanpuMmep, KOHCTPYKUHMH 3JaHUH H COOpYy-
KEHUH, MNOABEpraloUiUXCA HHTEHCUBHBLIM TeMMOepaTypHbIM
HJAH arpecCUBHbIM BO3ACHCTBUAM, KOHCTPYKUHH THADOTEX-
HUUECKHX COOpYXKeHHH;, MauT ¥ OalueH), a TakxXKe cneuualb-
HEIX BHAOB KOHCTPYKUHH (HanpuMep, KOACTPYKUHH, K KO-
TOPLIM TINPEADBABAAIOTCH ClelHaJbHbIEe 3CTETHUECKHE Tpe-
60BaHHA;, TPEXCJOHHBIX KOHCTPYKUMH MaHeJed H3 aJaioOMH-
HHA M 1mJjacrMacC ¢ KJeeBbIMH  COeIUHEHHSIMU,
IpeABAPUTENbHO HANPANKEHHLIX; K3 THYTLIX npoduied H
T.1.) AROJXKHB JOMNOJHUTEJNbHO YUHTHIBATHCA TpeboBaHus,
oTpaxawllye OCOO6EHHOCTH YCJAOBHH pabOTL! 3THX KOHCT-
PYKUHH, COMJIaCHO YyKa3aHWAM  COOTBETCTBYIOLIHUX TIJ1aB
CHull, u3snaBaeMbix B pa3BUTHE HACTOAUIUX HOPM CITEILH-
AALHKWX HHCTPYKUHA H JApYyrHX HOPMATHUBHHIX MAaTEpPHAJIOB.

1.3. Ilpumenenue antoMHHUSA B KOHCTPYKUHSAX
H JeTansiX 3JaHHH U COODYXKEHUH MOXKET Npeny-
CMaTpPUBATLCA B CJdyuyasX, KOorja TeXHHUYECKH H
KOHOMHYECKH 11esecoobpa3Ho:

a) YMEHbUINTb BeC KOHCTPYKUUH U JeTaneH 1o
CPaBHEHHIO C KOHCTPYKUHMSIMH U3 JPYrHX CTDOH-

' B panbHefdmieM B TeKCTe HOPM IIPOEKTHPOBAHUA
AJIOMUHUEBBIE CHJABBL, B TOM UUCAEe U TEXHHUYECKHH aJnio-
MHHUH, YCJOBHO OOBeNHHEHb TEPMHHOM <«AJIOMHHHH».

BrHeceHnn
HHHUHUCK umeun Kyuepenxo
Foccrpoa CCCP

22161

FocypapcTBeHHBIM KOMHTETOM
no peaam crpoureanctsa CCCP
30 ceursdpsa 1964 r.

TeJIbHbIX MAaTEpPHAaJIOB; COKpaTHTh 00beM TpPaHC-
[NOPTHBIX U  CTPOUTEJNBHO-MOHTaXHbIX padoT
(0COGEeHHO NPH CTPOUTENLCTBE B OTAaJeHHLIX U
TPYAHOMOCTYNHBIX pPavoOHaX MU COOTBETCTBEHHO
COKPATUTb CPOKH CTPOUTENLCTBA, OOJEruuTh
MOHTaX H JeMOHTaX COOPHO-pasOGOpPHBLIX KOHCT-
PYKIIUH; TOBBICUTh TPY30NOAbEMHOCTb NOABEMHO-
TPAHCNOPTHOrO OOOPYAOBAHHA HJAH YMEHBIUHTD
MOIUHOCTH €ro MeXaHH3MOB;

6) YMEHLLUHTh 3IKCIJIyaTalHOHHbIE pacXo/bl
3a CYyeT IMOBBLILIEHHOH KOPPO3HHHOH CTOHKOCTH
anlOMHHHS, OCOOEHHO B YCJOBHAX, B KOTOPLIX
aIOMUHUN sBjaseTca 6oJiee yCTOHYHBBIM INMPOTHB
06pa30BaHusl H Pa3BUTHS KOPPO3HH, YEeM CTaJb,
KeJsie300eTOH U Apyrue Marepuanhl;

B) TNOBBLICHTH JOJITOBEYHOCTb KOHCTPYKLHH
30aHUA U COODYXKEHHMHU NpPH HUX 3KCIJyaTalHUu B
palOHaX BBICOKOH CEHMCMHUHOCTH;

T) yAY4LUUTbL 3aJaHHble apXUTEKTypHbIe Kayue-
CTBA 3/1aHUM U COOPYXKEHHH;

n) obecneynTh 3aJaHHbLIe YCJOBHUSA 3KCJyaTa-
[IHM TMOMeELLeHUH;

e) YJYUYIIHTbL YCAOBHUS 3KCIJAyaTALHH 3JaHUH
B PaHOHAaX C XXapPKUM KJIHUMATOM C HCIOJb30BaHHU-
€M BBICOKOH OTpa)KaTeJbHOH CNOCOOHOCTH aJiio-

MUHUS;

2K) NMOBBICHTb HaNEXKHOCTb 3KCNJAYyaTallUH KOH-
CTPYKIHHA IMPpH HU3KHX TeMIepatypax B CBA3HU C
COXpPAHEHHEM B 3THX YCJOBHAX MNOCTOAHHLIX OC-
HOBHBIX MeXaHWYECKHUX XapaKTepPUCTHK aJlOMH-
HUSA;

3) MOBBICHTb HAJEXKHOCTb 3IKCIJyaTalHHd B
0c0o060 OrHeONMacHbIX H B3PLIBOOMACHbIX MeCTax
BCJEJACTBHE OTCYTCTBUS HCKpooOpa3oBaHusi Y
aJIOMUHHS;

) obecneunThb HaJEXKHOCTb JKCIJIyaTalHH B
yCJIOBHSIX, TPeOVYIOLHX HUCKJAKUYEHHUsT MarHUTHBIX
CBOHICTB CTPOHUTE/NbHBIX KOHCTPYKIHHU;

YTBepKAeHH

CpoK BBEIECHHA
I anpeass 1965 r.
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K) obecneuHnTbh HAAEXHOCTb 3KCILJIyaTalHUu B
YCJAOBHAX, TPeOYIOUIUX 3alUUThl OT TEIJIOBHIX H3-
JYUEHHUH.

[Ipumeuanue. OrHectToHKOCTb CTPOUTENbLHEIX aJlo-
MHHHEBLIX KOHCTPYKUHH XxapakTepusyercsi MOHHKEHHOH
(10 CpaBHEHHIO €O CTaJbK)) TeMuepaTypoH MJaBJEHHS
aJIOMHHHA.

1.4. Ilpn npoexTHpoBaHUH  aAJIOMHHHEBBIX
KOHCTPYKUUH 30aHHUH H COOPYXEeHUH B paHOHAaX,
MOABEPIKEeHHLIX 3eMJIeTPACEHHSIM, B pauoOHax
pacrnpocTpadeHUda IPYHTOB MHOroJieTHen Mep3Jio-
Thl HJIH B pakoOHax ¢ NpPOCadO4YHBIMK IPYHTAMH, a
TaKxKe [JIS CTPOHUTENbCTBA HA NojapabarbiBaeMbIX
TEPPHTOPHAX HAILJEXKHUT YUUTLIBATDL ClielHaJbHbIE
TPeOOBAHHUA K NPOEKTHPOBAHHIO M CTPOUTEJbLCTBY
31aHUA U COOPYXKEHUH B 3THX panMoOHaAxX WJAH HA

noApabaTblBAEMbBIX TEePPHTOPHSAX.

1.5. AJIOMHHHEBhIe KOHCTPYKIHH  CJIeYeT
IPOEKTHPOBATh C VYETOM TPeOOBAHHH 3KOHOMHH
MeTaJlJla, CHUXKEHHUS TPYJAOEMKOCTH HU3roTOBJIEHUS
H MOHTa»Xa U yMEHbIUEHUSA UX CTOUMOCTH. IlpH
3TOM HeOOXOJHMO NPHUMEHSITb pPalHOHAJNBHOE CO-
YeTaHHe aJIOMHHHUA ¢ JAPYrHMH CTPOHTEJbHBIMH
MaTepuaJjaMu (cTajb, XKejne300eTOH, mnJjacTMac-
Cbl, CTEKJIO U T. A.) C 3agayeil o6ecneyeHUs pallu-
OHAJIbHOTO0 TEXHHKO-3KOHOMHYECKOTO pelleHHsA
3NAHUA U COOPYXKEHUS B LIeJIOM.

1.6. Ilpm npoekTHpPOBAHHH AJIOMHHHEBBIX
KOHCTPYKLUHH JAOJKHbI NpeAycCMaTpPpUBATbLCI Mepo-
NPpHATHSA MO 00ECNeYeHUI0 HX BbLICOKOH KOPPO3HH-
HOH CTOHKOCTH, JOCTHraeMoi nyrtem Boibopa map-
KH H COCTOSSHHSA aJIIOMHHHUSI, B HauOoOJbllIEeH CTe-
MeHd OTBevyalollled VYCJAOBUSAM  3KCIJyaTallHy,;
obecre4yeHUss COOTBETCTBYIOUIEH KOHCTPYKTHBHOH
¢opMbl; NpUMEHEHHS NMpPH U3TOTOBJIEHHH TEXHOJIO-
rHYeCKuX Ccnoco60B nNOBLIIEHUS KOPPO3HHHOH
CTOHKOCTH (nJlaKHpPOBaHHE, aHOAHPOBAHHE).

1.7. IIpOUYHOCTL H YCTOHYHMBOCTL aJIIOMHHHE-
BbIX KOHCTPYKIHUH AOJXKHbBI OBITH oO0ecneyeHbl Kak
B Npolecce 3KCIJIyaTallud, TaK ¥ IPH TPaHCIOop-
THPOBKE U MOHTAaXKe.

1.8. Ilpu npoekTupoBavuH aJdIOMHHHEBLIX
KOHCTPYKLHUH JOJIXKHBI NnpepycMatpuBaTbCsad KOH-
CTPYKTHBHbiEe (opMbl, obecneuuBarwlive 3pdek-
THBHOE HCINO0JIb30BAHHE TPAHCNOPTHHLIX CPEJCTB.

1.9. [IpumMeHeHHe anlOMHUHHUA npeaycMaTpHBa-
eTCs1 B KOHCTPYKLUHSIX:

a) orpa)kKJaarouiux;

6) coBMeLLAIOLIUX Hecylllie U orpaxiuarolme
O YHKLUHH;

B) HeCYIHX.

1.10. IIpumepaMu npUMEHEeHHs] AJIOMHHHS B
OrpaxKJAalolWuX KOHCTPYKLUHAX CJyXKaT HeHarpy-
MEeHHble HJIH MaJICHArpy>XeHHhie KOHCTPYKUHH
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KpPOB€eJIb, CTEH, NOABECHBIX MNOTOJKOB, OKOHHBIX
nepenyeToB, ABepen U Ap., BbINIOJHAEMBIX C IIH-
POKHM HCNOJIb30BAHHEM TOHKOCTEHHBIX KOHCTPYK-
LUH.

1.11. IlpuMepamMuH aJIOMHHHEBBIX KOHCTPYK-
UHH, COBMELAIOIINX HeCcyllHe H Orpaxkaaloliue
GYHKUHUH, ABJAAIOTCS:

a) MNPOCTPAHCTBEHHble KOHCTPYKIHH I[IOKPbI-
THH;

0) KpynHopasMepHble KPOBEJbLHbIE U CTEHOBbIE
MaHesH;

B) KpyIHOpa3MepHbie BUTPAXH;

') JIUCTOBble KOHCTPYKUHH Pa3JHYHOTO Ha3Ha-
YeHH S ;

J1) KOHCTPYKILHH, NpegHa3HayeHHble IJs VcC-
JIOBHH, NMEPEUYHC/IEHHBIX B 1. 1.3. «a» — «K».

1.12. PekomenayeMoin 06/1aCcTbi0 NPHMEHEHHA
aNIOMHHHA B HeCYLHX KOHCTPYKUHAX SBJASIOTCA:

a) OoJablLienpoJsieTHble KOHCTPYKUHH 31aHHH H
COOPYXKEHHH, OCOOEHHO npu 3HAYUTEJNbHOM BJHA-
HHU COOCTBEHHOrQ Beca,

6) NMoABHXKHBIE NMPH 3KCIVIYATALlHH KOHCTPYK-
IHH;

B) c60pHO-pa36opHble KOHCTPYKILHH;

r) KOHCTPYKIHH, BO3BOJHMEIE B YCJOBHAX, Me-
PEUUCJIEHHBIX B M. 1.3, «a», «B», «K», <«3», <«H»,
K.

2. MATEPHAJIbI ILJIST AJTIOMUHHEBBIX
KOHCTPYKLLIUH W COELUHEHUNA

2.1, Boibop Mapku W COCTOSHHS AJIOMHHHSA
IJIsT KOHCTPYKUUH JNOJIXKEH NPOU3BOAHTLCH HCXO-
A51 U3 NEepPEUYHCNeHHbIX HUXE YCIOBUH:

a) Xapaktepa ¥ HWHTEHCHBHOCTH HArpy3kH H
HanpsiZKeHHOTO COCTOSIHHA 3JIEMEHTOB KOHCTPYK-
U U HEOOXOJAHMbIX MEeXaHHYECKUX XapaKTepHC-
THK MaTepHaJgaa;

6) TpeOyeMOH CTENneHH KOPPO3UHHON CTOWH-
KOCTH;

B) TEXHOJIOTHYHOCTH NPH H3rOTOBJEHHH MOJY-
¢pabpUKaTOB;

) TEXHOJIOTHYHOCTH FPHU H3rOTOBJIEHHH CTPO-
TeJIbHBIX KOHCTPYKIIMH H3 TNOJAYYaeMbIX [MOJaY-
¢babpuKarToBs;

1) BO3MOMHOCTH BBLINOJHEHHSI CBapHBLIX CoOe€-
JUHEHHHA 0e3 CYIEeCTBEHHOIr0 CHHXXEHHUS NMPOYHO-
CTHBIX OKa3aTeJieHd 110 CPAaBHEHHIO ¢ NTOKaA3aTens-
MH OCHOBHOIO NeTaJjJja KOHCTPYKIHH;

€) BO3MOXKHOCTH YIOBJIETBOPEHHSI 3aJaHHLIM
3CTEeTHUECKHM TpeOOBAHUSM.

[IepeuncnieHHble XapaKTEePUCTHKH B pasJiHy-
HON CTENeHU YAOBJETBOPAIOTCA pPasjiyuYHbIMH
cnnaBaMHi. Haubosee BbICOKHE NPOYHOCTHLIE MO-
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Kas3aTeJU B psijie CJAyuyaeB COOTBETCTBYIOT Cillja-
BaM, XapaKTEpH3yeMbIM HEBBHICOKOH KOPPO3HH-
HOI cTolKocThio. [1o3TOMY npu BLI6Ope MaTepHa-
Jla HaJJIeXKHUT HUCXOAUTb U3 HauboJee BaxKHbIX
rokKasaTesen AJs KOHCTPYKUHUH OlpeneleHHOro
Ha3zHaueHHUs.

B 3aBHCHMOCTH OT Ha3HAYEHHSI KOHCTPYKIUMH
U aeTajsiedl I8 aJIOMHHHUEBBIX KOHCTPYKUHH A0JI-
)KHbl NPHMEHSATbCA MaTtepuansnl, obJjajawpinue B
MEPBYIO Ouepelb BBICOKMMHU NMOKAa3aTeJIIMH MO Ie-
PEUHCJEHHBIM [TYHKTaM:

JJIsl OTPaXXAIUX KOHCTPYKIIHH — BLICOKOH
KOPPO3UHHOH CTOHWKOCTBIO H COOTBETCTBHEM 3a-
JaHHbIM 3CTETUYECKHUM TPeOOBaHUSAM;

0Jis KOHCTPYKLUMH, COBMeLlalIIUX MpH 3KC-

CHull 11-B.5-64

NJyaTallHH HecyliHe W orpaxupamouue GQyHK-
LIUH, — BBICOKOH KOPPO3MHHOH CTOHKOCTBIO, OT-
HOCHTE/IbHO BBICOKUMH HPOUYHOCTHHIMH Xapakre-
PUCTHKAMH U  VJAOBJETBOpPEHUEM  3aJaHHBIM
3CTETHUECKUM TpeOOBAHUSM;

AJIsT  HeCyUIuX KOHCTPYKUHHA — BBICOKUMH
[[POYHOCTHBIMH XaPAKTEPUCTUKAMH H OTHOCHTEJIb-
HO BbICOKOHM KOPPO3HUNHOH CTOHKOCTLIO.

2.2. OCHOBHBIMH MaTepHaJamMH IJs1 aJIOMHU-
HHUEBbIX KOHCTPYKUUH ABJASIOTCS JedopMHpPyeMble
aJIOMHUHUEBbIe CHOJaBbl; IMOMHMO 3TOro, MOIYT
NIPUMEHSATBLCA U JUTEHHbIE aJIOMHHHEBbLIE CIIJIABHI-

[lepeueHb OCHOBHBIX CHCTEM AeDOPMHUPYEMBIX
aJIOMUHHEBBIX CIJIABOB M HX 00llWe XapaKTepH-
CTHUKH MpeacraBjeHnl B TabJ. 1.

Tabnuna 1
O6uasn xapaktepucTHka rpynn (cHcrem) jgedopMupyemMoro ajaioMHHHSA
‘ Texnonornu- | TexHoaoruu- | BoaMOKHOCTD | BosmokHocTh
N Ilokasa- Koppo- HOCTb M3ro- HOCTb HM3ro- NoAYYECHHH obecrneyenud
n/n CucremMa ajalOMHHHSA TeAH 3uiHa g TOB.J€HHUS TOBJIEHHUS NP OUYHBX BCTETHYC CKUX
NPOYHOCTU| CTORKOCTbL { MOAY(pabpu- | KOHCTPYKUHA | CBAPHHIX CO- Tpe6OoBaHuf
KarTa U M3AeNUH eauHeHnit
| | |
1 | Al TexHHYeckHit . . . . . . . . . . nt B B B * B B
2 JAl—Mn . . . . .. 00000 .. H B B B B H
3 | Al—Mg (MaI‘HaJIHH) e T G o c—B | c—B | c—B ' B c—n?
4A1——-Mg—-81............ C c—B3 B | B C B
5 | Al—Zn—Mg . Coe e B C C C C—B H~—C?
6 | Al—-Cu—Mg (ﬂypﬂJIIOMHHbI) : B | Ho C c H H
7 { Al—Zn—Mg—Cu . . . . .. B | H C C | It H
| !

! H — HeBBHICOKHE NOKasaTelH; ¢ — CpeiHue Mnoxasa-
TeJH, B — BBLICOKHe [OKa3aTeJu.

2 B 3aBHCHMOCTH OT JIETHPOBAaHHS H COCTOAHUA
cljiaBa.

__ e i —— il

2.3. Ilpoduan, auctel U Ap. (noaygabpuka-

Tol) AeOpPMHDPYEMOr0o AJIOMUHHUA MPH MOCTaBKe
MOT'YT INPHMEHSITbCA B PAa3JHYHLIX COCTOAHHSAX
(Bupax o6paboTKH).
CucrteMa 000O3HauUeHHA aJIOMHHHS IpHUBEAEHA
B TabJ. 2 ¥ NPUJIOKEHHUH 1.
Tabanuna 2

CocTosiHME ANIOMHMHHMSA (BHABI TepMHYECKO# 00pPabOTKH
H HarapTOBKH)

|
J

T4 &0
E 1 zmvq HaumeHoBanHne E | 2ol HaumeHoBanHe
= | 3, = COCTORHNA =3 =& COCTOSHUS
2 | O0ES 2 | 8%5|
1 M OroxwxenHnoe | 3 | H HaraproBan-
(Markoe) HOe
| |
2 I1 [loaynarapro- | 4 | r/k | ['opauekaTanme
BaHHOE AUCTBl H TNJAHUTHI

N
*

|
ecTeCTBeHHO ||
E cocTapeHHOe

¢ B 3aBHCHMOCTH OT KOJIHUECTBA MeIH B CIlJIaBe.

* IToapasymeBaioTCs CBapHbIEe COeJHWHEHHSA, MPOU- .
HOCTHRIE TIOKA34TeJHu KOTOpPHIX NpHOIHXKAIOTCA K COOT-
BETCTBYIOLLUM TMOKa3aTeassM OCHOBHOro Metaana (0e3
TepMuueckoii o6paboTKH mocse cBapKH).

C - L S

[Ipodoaxcenue taboa. 2

O @
e - ®
o R o R
= | T O = HanMenoBaHue = = O = HaumenoBanue
= | O o & COCTOSHHA B 8,5 COCTOSRUA
i O WO
2 | 05 g | Q5
B I mre— S L - - - - "
5 T 3axaneHdoe u || 6 T1 JaKkajleHHOe U
HCKYCCTBEHHO
cocTa peHHoe

[Ipumeuanugqa: 1. IlonyHarapToBKka U HarapTos-
K4 NPHUMEHAIOTCA NMPEeuMyLIeCTBEHHO AJiAd TePMHYECKH He-
VIIPOYHSIEMBIX CRJIABOB.

2. 3aKaJKa U cTapeHHe NpHMeHSIOTCHS ANl TepMHue-
CKH YNPOYHSEMBIX CIJIABOB.

3. BykBennbie 0603HaueHUs COCTOSIHUA CrjiaBa NH-
IyTCA MOCJe MapKH cliaBa uepe3 jeduc (YepTOUKY).
[Tpumeprl 0603HaYeHUsA MApPOK CNJIaBOB rOTOBOro MpOKa-
Ta MPH Pa3/HYHEIX COCTOSIHASX ~CNJIABOB NPHBEACHH B
NPHJOXKEeHHH 1.
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2.4. PekoMeHayeMble MapkKu aedopMHpPYeMO-
ro aJdIOMHHHUS J[AJS BbINOJHEHHS CTPOUTEJbHBIX
KOHCTPYKUHI H HX 3JIEMEHTOB MpeACTaBJIeHb
B TabJ. 3.

2.5. O6sacte npuMeHeHHA AeDOPMHUPYEMOTO
aAlOMUHHSA npeAcTaBjeHa B TabdJ. 4.

2.6. Buabl npodunaen, AUCToB U T. A. (MOJY-
¢dabpukaroB) u3s AedpoOpMUPYEMOro aJIOMHUHHSA
(KkaTaHbIX, MpPecCOBAHHBLIX H AP.), YCJIOBHO 00Db-
eIHHSAEMBIX TEPMHHOM <«NnpokKaT» (NpPOPUABLHBIH
H JHCTOBOH), MNMpPEACTAaBJEHbLl B TMPUJOXEHHH I.
OTcTynjieHHs1 OT A2HHBLIX, NIPUBEIAEHHbIX B NPHUJIO-
dKeHUU 3, JOoJIKHbl ObITh COrJacOBaAHLI C MeTaJ-

JYypri4eCKuMU 3aBOAaMH.

Amomuuuenble nedopmupyemblie cnaasbl AJA CTPOHTENBHBIX KOHCTPYKLHHA

— 6 —

2.7. OCHOBHBIM MaTepHaoOM IJa OTJAHBOK H3
AJJIOMHHHEBBLIX JIMTEHHBIX CIJ1ABOB  ABJSICTCH
criaB AJI8. [loMuMO anlOMHHHEBBIX CIIJ1ABOB MO-
YT NPUMEHATbLCS CTaJjbHble OTJUBKH U3 MAaTEpPH-
asoB, yka3anHeix B CHull I1-B.3-62.

OCHOBHbBIM MaTepHaJOM JAJ5 KOBaHLIX JeTa-
nefl (HanpuMmep, 600blllIeK) SABAAETCS KOBOYHBIH

cnsiaB cpenaHeil npoyHocTH AKBD.

2.8. CBapHble COeJHHEHUS1 B aJIOMHHHEBHIX
KOHCTPYKILHUSX MOTYT BbINOJHATLCA pPa3NUuYHbIMH
BHIaMH CBAapKH, OCHOBHLIMH H3 KOTOPLIX SBAS-

OTCA:

TaGarma 3

IIDOYHDBLH

Ne 'pynna Ycaosuoe
/I (cHcTena) HaumeHoBaHune 0603HAYCHRE [IpuMeyanue
1 2 3 4 5
1 } Al(c npumMecamu TexnHyeCKHH AJTIOMHHHH Alll [IpuBeeHnble B HACTOAILUX HOP-
10 1 %) Max JaHHble MOTyT ObTb pacnpo-
CTpaHeHH H Ha TEeXHHYEeCKHU aXi0-
| MuHH All
2 Al —-Mn AJTIOMHHHEBOMapPraHUeBLIH CIIJIAB AMu —
3 Al—Mg AnoMUHHEBOMArHUEBLIM  CHJaB AMr [lpuBenenHble B HACTOAUIUX HOP-
| (MarHaaud ¢ 2,0% Mg) MaxX JaHHble, 338 HCKJIYeHHUEM Oro-
| BOpPEHHBIX, MOTYT ObiTb pacnpocT-
‘ | paHeHnl M Ha cnaaB AMr3d (marha-
| aui ¢ 3,9 % Mg), KoTopnfi MOXer
3aMeHATb AMr
4 Al—Mg AJXOMHHHEeBOMAarHHeBbIH ClIAAB AMrd [I[puBenpeHHble B HACTOAIIUX HOP-
(MarHaaun ¢ 5% Mg) Max JaHHble MOryT ObiTb pacnpo-
ctpaHeHnl U Ha cnaaB AMrdB, ko-
TOPHH MOXeT 3aMeHdaTh AMrS I
o Al—Mg AdioMHHHEBOMAarHHeBblii cnjaas A Mrb
: (Margaauin ¢ 6% Mg) I
6 Al—Mg To xe AMrbl
7 Al—Mg—S5i Cnjias NMOBBLILIEHHOHW NJIAaCTHUYHO- AJ131
CTU U KOPPO3ZHHUHONU CTOHUKOCTH I
8 Al—Mg—Si To wxe AJ133 :
9 Al—Mg-—-Si » A135 |
1
10 Al—Mg—Si ApHanb (cniaaB ¢ MNOBBIIIEHHOMH AB
NAaCTHYHOCTBIO M  KOPPO3HUHAHOH
CTONKOCTbIO)
11 Al—Zn—Mg Camo3akaauBalomuics cBapHuBa- B92
€MbId CIJjaB
12 Al—Cu—Mg IypanioMHH cpeJHe#d NPOYHOCTH 1
13 | Al—Cu—Mg HdypanioMul .KOHCTPYKUHOHHBH | 116
~ [MOBBLIIUEHHOH MNPOYHOCTH, Tendo-
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ITpodoaxcenue raba. 3

Ne IF'pynna H Y ca0BHOE
n/m {cucTema) AaUMEHOBAHHE o6o3HaueHHE Npumeyanne

e i | . | - e
1 2 3 4 5

HHEe X KOHCTDPYKTHBHOH d¢opme,
CHUE€H HI0 BIHAHHA KOHUEHTPALHH
HanpAXEeHHUH H TILAaTeAbHOH OTpa-
O00OTKEe BCero mpouecca HM3roroBjie-
HHA KOHCTPYKUHH

‘ l

[Ipumeuanusn: 1. Cnaas AB npu ero npuMeHEeHHH B KOHCTPYKUHUSAX, TPeOYIOUIMX NOBHIIeHHOH KOppO-
3UHOH CTOMKOCTH, He AOJXKEeH COJepuaTb cBOOGOAHOro KpeMHHsI (HIOMHMO Haxonsmerocs B coeguHenHH MgsSi).
[loMuMO 3TOroO, peKOMeHJyeTcsd OrpaliHuMThL cojaepxkanuve Mexd B npenenax nao 0,1%. B measx noBuillenus Kop-
PO3HIIIOH CTOHKOCTH pekoMenjyercd npumenarb cnaas AB B cocroanun AB-T, au6o zaMenarr AB-Tl na
AJ133-T1 uan AI35-TI.

2. Tlepeuenpb neiictBywmux 'OCToB M TeXHHUECKHX YCJOBHH Ha AaJIOMHHHUH TPHBEJAEH B NPHIOXKEHHH 2.
3. IlpiMeHeHHe BTOPHYUHOrO alIOMHHHA AONYCKaeTCd JHLIbL B HepabouuX saeMelTax.

'

14 Al—Zn-—Mg——-Cul Bricokonpounnii cniaas B95 ' Tpebyercs nmoBpilIeHHOE BHHMAa-
|
I

e —— — o il T

Tabauma 4

PekoMenayemMble MaTepHadbl (OCHOBHON MeTand) AJs aJIOMHHHEBBIX KOHCTPYKUIMI PA3JH4YHOTO HA3HAYCHHUS

HeobxoauMbie XaDaKTepPUCTHKH PexomenayeMue anoMuHHeBbie MaTepHaanl MPH 32BOACKHX
N COeAHHEeHHIX
n/n HazraveHHe® KOHCTPYKUHH KOPPO3HITHON —
n NPpOYHOCTHHC CTORKOCTH CBAaPHHIX 3aKACMOYHHX U 6O0ATOBMX
Orpaxgaiouime : HeBrnicOKHe Bricokue | AJl-M, AMu-M, AMr-M, AI3I-T
’ l , AMu-M, AMr-M, AII31-T u AB-M
CosMewiamwime Hecy- o C em;ie B . R AMu-IT, AMr-T1, AI031-T, AI31-Ti, AN33-T,
IIfHe H Oorpaxjampijue P ___AIIBS-T AB-:'I_‘—_
Gy HKHUH -~ | ‘ I _ »
Bricokue l > l AMr5-M, A33-TI, AL35-T
Hecyine I HeBbicokHhe I — , o1-T
) Cpeanue Cpennue | AMr5-M, EMFG-M, ' AM;‘S‘-M,- AMr6-M,
¥ BLICOKHUE All133-T1, AB-TI AJ133-T1, AB-TI1
s— — —— ll — —— —
» HeBbicOKHe | — I A16-T, B95-Tl
, BhicOK He Cpensne n AMr61-M, B92-T AJI35-T1, B92-T
BbiCOK Ve

Mpumeuanusn: 1. Mapku u cocroauus, Hau6ojiee mepCleKTHUBHbBlE IAf INPUMEHEHHS! CTPOHTEIbHBIX KOH-

CTPYKUHH, HOAUYEPKHYTHL
2. JlomoxHKHTeAbHble JaHHBIE 110 KOPPO3HHHOH CTOHKOCTH TpHBefenbl B npuiaoxenuH 10.

e —r il

a) mexanusupoBaHHas (aBTOMaTHyecKasi WJIM Ka B 3alllUTHON cpejle HHEePTHLIX ra3oB ¢ NpHMe-
MOJIyaBTOMATHUECKas) WJH pydyHasi 3JeKTPOAYro- HeHHeM MJ/aBALIErocs 3JeKTPOoAa;

Bas CBapkKa B 3alUUTHOW cpejie HHEPTHBIX ra3oB B) 3JIeKTpHUYECKass KOHTAKTHas CBapkKa,
C NpUMEHEeHHeM HenJasfllerocsd BoJb(ppaMOBOro r) aBTOMAaTHuYeCKasi CBAapKa MO CJa0i ¢Jrioca
JIEKTPOJAa M NMojayed NPHCAaJAO0YHOH NPOBOJIOKH, (MONYOTKPBITOH AYIOH};

6) MexaHH3HMpOBaHHAA 3JIEKTPOAyrosas cBap- 1) ra3zoBasi CBapka.
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[Ipun BoimosHEHHU CBapHLIX COEAMHEHHH MO
1. «a» H «0» B KaUeCTBe 3JIEKTPOJHOTO Y NpHca-
JOYHOro MaTtepuaJsia cneayer NpUMeHSTh:

B KOHCTPYKUMAX H3 TEXHHUYECKOTIO aJIlOMH-
‘"HUSI — NPOBOJIOKY U3 TOTrO e MaTepHaJa;

B KOHCTPYKUHMAX U3 criaBa AMil— nposoJo-
Ky H3 TOro e CIJaBa;

B KOHCTPYKUHSX H3 CIJaBOB MarHaJHs —
AMr, AMr3, AMr5, AMr6, AMr61 — npoBoJIOKY
M3 Cll1aBa OCHOBHOI'O MeTaJjJjia HJIH U3 MardaJjusd
c GoJiee BLICOKUM COJepKAaHHEM MarHus (mo cpas-
HEHHUIO C OCHOBHbLIM METaJIJIOM);

B KOHCTPYKIOUAX N3 CIIJIABOB CHCTEMDBI aJHOMH-

HHH — MarHui — KPEMHHUH — NPOBOJIOKY U3 CHJa-
Ba ¢cBAKS3, cBAKD, ¢cBAK10 u ¢cBAK12:

B KOHCTPpYKUUAX U3 cnaBa B92 — npoBosioky
U3 TOro xe crwvasa ¢cBB92 uau u3 cnuaa cBAKS.

YKasaHusi MO MapKaM 3JEeKTPOJAOB H IMpH-
CaIOYHOMY MaTtepuany npuBeneHs! B Ttaba. 11
u 12. '

2.9. Jlasa 3akJ/Jienok, NoCTaBJ/EHHLIX B XOJOM-
HOM COCTOSIHHH, CJEAYyeT NPUMEHATh MaTepHaJbl,
yKa3aHHbie B TabJ1. d.

2.10. B anlOMHHHEBBIX KOHCTPYKIUIHSX NpHME-
HSIOT:

a) OOJITbl NMOBBLILIEHHON TOYHOCTH, BLINOJHSE-
Mble U3 aJioMuHus1 (TabJ. 5) u cTaJu;

TaGaruuna 5

Anlomunni (anlomHHHeBble nedopMHpyeMble CJIaBbl)  AJi 3aKJenok A 6oJaToB

S e e . it e .

NN H Y caoBHoe .
“/ﬂ prnna (CHCTEM&) dHMCHOBAHHUC 0603HaYEeHHE PHMEYAHHE
S . - —
A. a1 3axaenox
1 | Al (c npumecamu TexuHueCKUHd alIOMHUHHUI l ALl HaraproBanunie 3akaenky AJll-H
1o 1 %)
2 Al—Mn AXioMHHHEBOMAPraHIEeBHH CNAAB AMu TepMHUECKH HEeYHNpPOUHAEMbie 3a-
i KJenKHu
3 Al—-Mg AXIOMMHHEBOMAruueBmit cmnas | AMrbn OtoxoxkeHduble 3akaenk AMrdn-M
(Mariaauit ¢ o % Mg)
4 Al—Mg ATIOMHHHEBOMATHHEBHH  CHJAAB , AMr | TepMHueckH neynpouHgeMbie 3a-
(Mardaauit ¢ 2,5% Mg) | KJACNKH
D Al—Mg—Si Cnnas NOBBLILIEHHOH TMJIaCTHYHO- AJ133 3akajeHHble ¥ UCKYCCTBEHHO CO-
CTH H KOPPO3HUHHON CTOUKOCTH crapeHHne 3akaenxud (All33-Tl)
- i
6 Al—Mg—Si To xe AB To xe (AB-TI1)
|
7 Al—Cu—Mg JypanioMHHHEBHH 3aKJE€NnOYHBIH HA18n B cocroauun noctaBku (6e3
CAXaB NMOBBIWIEHHO# NAACTHYHOCTH TepMuueckon 06pabOTKH) AAA «CHI-
pboix» 3axaenoxk ([l18nm) n 3akanet-
Hbl€ U eCcTeCTBEHHO COCTapeHHHE
NS 3aKJenoK ¢ TepMHUYeCKOH 00-
pa6orkon (A18-T)
8 Al—Cu—Mg JdypanioMUHHEBH 3aKJIENOUHBH B65 3akalleHHble H €CTECTBEHHO CO-
CNAaB MOBHIUEHHOH NPOUHOCTH crapeHHble 3akjenku (B6o-T)
9 {Al—Zn—Mg—Cu’'| DBbCOKONPOYHBH 3aKJAENOUHKI B94 3akaneHHble H HCKYCCTBEHHO CO-
CrXaB crapeHHble 3akiaenky (B94-Tl)
b. llas 6o0amos
{ 10 AMrbn, Alls33-T1, AB-TI1, 118.T,
B65-T, A16-T u B94-T1

MEeTaldJge 3aKACHOK.

.-.—l——-—h—- - e i, c T ——

[lpumewanue. B ycaroBusax BO3IMOXHOro o6pa3oBaHUsd KOPPO3UM B LENAsX NMOBHUIEHHUA KODPDPO3HHHOMN
CTOUKOCTH He cJelyeT JAONyCkaTb 3HaYMTeJAbHOE pacXoxJcHHe B cOJepXaHHH MeAH B OCHOBHON MeTaxle M
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6) 60aTHI HOPMAJILHOH TOYHOCTH CTaJibHbie H
aJIOMHUHHEBLIE;

B) OOJTHl C 06KMMHBIMH KOJIbUAMH (J10K-00J1-
Thl) ; MaTepHaJJOM AJS 3aKJANHOIO CTEPXKHA C ro-
JOBKOH CJyXKaT aJIOMHHUEeBble CIJiaBbl CpeaHel
H BbICOKOH NPOYHOCTH M CTaJIH; JJs 3aMblKalollel
qyacTh (0OXHUMHOro KoJblla) — aJIlOMHHHEBbDIE
CIJI2BBl MOBBLIIIEHHOH MJACTHUHOCTH,

') BLICOKONpPOYHbIE CTaJbHbie GOJITHI.

JlaHHbie N0 MapkaM aJIOMUHUA a9 OOJITOB

NMpUBeAeHb! B TalbJA. S5; AJd CTajabHbIX OGOJITOB —
B CHull 11-B.3-62.

[IpuMevanune B uenssx npenorspallieHHs rafb-
BaHHYECKOH KOPPO3HU MNMPHMEHSeMble B aJJIOMHHHEBBIX KOH-

CTPYKUHAX CTaJjbHble OOATH AOMXKHH OLTb TILLIATEJNbHO
KaAMHPOBaHbl HJIH OIHHKOBAHHI.

2.11. Hapsny ¢ nepeuyncseHHBIMH B HacToOs-

IleM naparpage MaTtepvajamMu [AJds 3JeMEHTOB
AJIIOMUHUEBLIX CTPOUTEJNbHBIX KOHCTPYKUHMH H HX

CO€IHHEHUH MOTYT NPHUMEHATLCS NMPH COOTBETCT-

ByrolleM 0O00OCHOBAHHUHU U APYyrue MapKud H COCTOS-
HUS aJnlOMHUHUA.

CHull 11-B.5-64

3. PACHETHBIE XAPAKTEPUCTHKH
MATEPHAJIOB U COEAHUHEHHUHA

3.1. PacuerHnie conporuBieHust gepopMupye-
MOro aJlIloOMHHHsA, OTJHUBOK, CBapHBIX, 3aKJeENou-
HbIX K OOJITOBBIX COEJHHEHHH NpHU TEMIiepaTypax

MeTtaJsJsa B HHTepBane ot —40 no +50° C caeny-
eT NpUHUMAaTh no Taba. 6—8 u 11—18.

B HeoOxonuMbIX cayyasix TabJHYHLIE pacyer-
Hble CONMPOTHUBJIEHHS YTOYHAIOTCA YMHOXKEHHEM Ha
KO3 DUIHEHTHl YCAOBUN palboThl KOHCTPYKUHUA H
UX 3JIEMEHTOB MO JaHHbLIM N. 3.16 U Ha KO3 DuU-
IHEHThI, YUUTHIBAOUlIME BJAUAHNE H3IMEHEHUS TEeM-
nepaTtyphbl no ykasanusam . 3.19.

I lpuMeyanusa: 1. PacueTHble CONPOTHBJEHHUS, MPH-
pefeHHble B TabJs. 6 W 7, noJiyueHbl KakK mnpoussepedHue (c
OKpyrJeHneM) ycraHoBjgeHnbix B raaBe CHull II1-A.10-62
HOPMATUBHLIX CONPOTHUBJEHUA H KO3 (PHIUEHTOB OJLHOPOA-
HOCTH.

2. jlAs1 3akJenodYHbix U O0JTOBHIX CcoeAMHEHUH (TabJ.
16—18) pacuersbie CONPOTHBJAEHHSA PACTHAXKEHHIO H Cpe3y
NPHHHUMAIOTCS MO MaTepHaJy 3aKJenoK HJIH OO0ATOB; pac-

ueTHLIE CONPOTUBJIEHUA CMSATHIO — IO Mapke aJIOMHHHA
COedUHSIEMbIX 3JEeMEHTOB KOHCTP YKILUH.

Tabnrana 6

OcCHOBHbIe pacyeTHbie CONPOTHBJAECHHA R (pacTsaKeHMe, cxKaTHe, H3ruob)

———

B Kefcm? gnd AeOPMHPYEMBIX AMIOMHHHEBBIX CNuABOB, He YINPOUYHAEMBIX TepMHUYECKOH 00pabOTKON

3HayeHHe R Aasl MapoK H COCTOAHHA aTOMHHWUEBHX CIJaBOB

Sn— i, e i

s

1

|

=,
= Bua noaydabpukarta Toamiiﬂa 2 '5:.: l: E. i | I:!i i i EE
= 5| £ | £ £ £ || = | = | 2
- « . . ‘ < . t, < < «,
1 11 0,5—4 | 250 l 400 | 1000 | 700 | 800 } 1400 | 1300 | 1400 | 1600
HCTRL e e e e e e { 5—101 250 | 400 [ 1000 | 700 | 800 | 1400 | 1100 | 1400 | 1600
2 [MagtTel .« . . « « o o v . . . — 250 | 400 § 1000 | 700 § 700 | 1200 { 1000 | 1400 | 1600
31 Mpytku . . . . « . . o . .. .. - 250 | 400 | 1000 | 700 | 700 | 1200 | 1000 | 1400 { 1800
4 IHpopuau . . . . . . . — 250 | 400 { 1000 | 700 | 700 | 1200 | 10600 | 1400 | 1800
5] TpY6m . . .. oe e e . — | 250 | 400 | 1000 | 700 | 700 | 1200 | 1300 | 1400 | 1800
6 IIoxoBKH ¥ MWITAMOOBKH . . . . . . — 250 | 400 ‘ 1000 | 600 | 600 | 1100 | 1000 | 1400 | 1600
I
\ Mpumeyaunue. [[puBenennne 3HaueHHsa K COOTBETCTBYIOT TeMueparype Meraana B HHTepBane or—40
no+50°C. |
Tabauna 7
OCHOBHBI¢ pacHeTHbie CONPOTHBJECHHS R (pacrsiXeHHe, CXaTHue H M3rud)
B K2/cm? paag pepopMHpPYEMBIX aNIOMHHHEBBIX CHJAaBOB, yNPOYHsEMbIX TepMHYeCKOH 06padoTKOH
L o PaszMepH B MM | - 3Hauenna R nad MapoK H COCTOSHHUNA R
_ Bua noxydpab- —~ e~ - . Er - l * - —
= pukata TOJAIMHA | AHaMeTP = - 3 o e e | = e~ E= 1 & = e e
= = = = = = m 0 £ & A © o
Z < > < . » < > - >, = - = 4
—_— I S N . — —m — .
1 { Jincrw | 0,5—4 l —_ |700 1200 | 950 | 1600 {1000 | 1700} 700 | 1100 | 1700 [ 1900 [1600** 2400**_2900
,L r | , _
P | 5—10 — 70011200 | 950 | 1600 {10001 17004 700 L1000 1700 { 1900 [1600**(2400** 3000 **
I l l o j |
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ITpodoancenue tabar. 7

Pasmepn B MM | 3HayeHUs R aa9 MapoOK H COCTOSHUMN |
- I 1 , — .
Bua moay- Emr » =~ | b = » *
S badpukaTa | omuuna zHamMeTp | =2 5 | 8 3 3 2 = ol > o - 7 A
= = = = = = a 0 m & e - 3
._E < < | =< | < = = < | < ” @ = 0
— 1 . R Bt
2 [Tanter | 10,125 — 700 1200 | 950 | 1600 | 1600|1700 700 | 1000|1700 | 1900|1900 [2400%*{2900*%
| 26—40 300 | 1600 11800**
3 | [IpyTkn I — l JTiw6oit | 700 1200 { 950 l 1600 *IOOOI 1900 | 700 '1000 1700|2600| 1850 l 2300 I 3000
| | | 2400 | 1850 | 2500 | 3000
<10 ] . - —
4 | Ilpodusn |10,1—20 — |70() 1200 | 950 | 1600 | 1000|1900 700 [ 1000|1700 2500| 1950 | 2600 I 39200
20,140 | _
; ] | | 2600 | 2100 | 2700 | 3400
-1 _ ! | _ . _ I B R S . _
<120 | R | 1700 | 2200
5 Tpybu — 700 | 1200 | 950 | 1600 | 1000|1900 700 | 11501750 | 2400 3000
| >120 | | | 1850 | 2300
[lokoBKH H |
6 nTaMIoBKH, - l — 700I 1200 | 950 ' 1600 ,1000' 1700| 700 IIOOOI 1600; — ’ 1600 I — I 3000
* be3 rtepMuueckon 06paboTKH.
| ¥* Jlucrpl ¥ NAMTH NAaKHpoBaHHble (CM. 1. 3.3).
3.2. PacueTHble CONPOTHBJEHHUSI MaTepPHAJIOB 3.4. PacyeTHble CONPOTHUBJIEHHS PaCTAKEHHIO

U COeUHEHWUH, NpuBeeHHble B Taba, 6, 7, 8, 11, 1Jg AUCTOBLIX KOHCTPYKLHH, 3KCIJyaTtaluda KOTo-
12, 13, 14, 15, 16, 17 u 18, nOHUKAIOTCS YMHOXe-  PLIX BO3MOXHa H NOcCJe NOCTHXEHHS METaJJOM
HHEM Ha COOTBETCTBYIOULIHE KOI(D(PHUUHEHTHl yCJA0- YCJOBHOrO npenena TeKyuyecTH AAd aJIOMHHHA,
BUH pabotwel (tabna. 20). cJeAyeT NpHHUMAaTb no tabJ. 8.

B HeoO6xoauMbIX caydyasix Aas CrnenuaJbHbIX Ta6nauima 8

COOPYKEHHH DpaCUETHbIE CONDOTHBJIEHHHA TNOHH-  pacyerynie conpoTHBaeHHs pacTsiKeHHIo B K2/cM? aNIOMHHHS
KAIOTCA NJIH NOBLIIIAKTCH YMHOXEHHEM Ha KO- (B 3NEMEHTOB KOHCTPYKUMH ), YCTAHOBJICHHBIE H3 YCAOBHS

3¢ PHUUHEHTH YCJAOBHH paboOTbl KOHCTPYKLHH, yC- AOCTHXXEHHA METANIOM BPEMEHHOTO CONPOTHBJICHHS
TaHaBJIMBAeMble CNeUHAaJbHbBIMY HHCTPYKIHAMH. pasphbiBy
3.3. Ilpu NPHMEHEHHH JIHCTOBBIX noaydaobpu- | PacuetHoe | PacyeTHMe CONPOTHBACHUS
KATOB C MNIAKHPOBKOH, CYMMapHAs TOMMKHA KO- |3 | Hausenosa- | conporusac, | paspuoy » xck, yevausn.
TOpOﬁ NnpeBbIIIAET 40/0 oblIel TOJUIHHBI JIUCTA, n/m | HHE MeTansa (no Taba. KeHus HETHJ‘IJI};]M BPpeMEHHOTO
NpHUBeJeHHOe pacueTHOe CONMPOTHBJEHHE JHUCTOBO- I A o pommem
ro noaydabpukarta onpejenasercs no bopmyJe
yd I;? RP+H(1 e popmy a | 1| A 250 380
Il =.p n ""‘P ’
T nomer 2 | AMu-M 400 500
rae R ;p — NpHBENEHHOE pacuyeTHOe CONPOTHBJE-
HHe JIHCTOBOro nosaydabpukara; 3 | AMr-M 700 850
P n — O0LIas TOJILIHHA MJAKHDPVIOLIUX CJOEB 4 | AMr3-M 800 1000
(B HOJsIX OT OOLLe#l TOJIIUHBI MJaKH-
DOBAHHOTO JHCTa): 5 | AMr5-M | 1000—1300 1350—1450
R ¢p — pacyeTHoe CONPOTHBJEHHE CpenHel 6 | AMr6-M 1400 1600
(OCHOBHOI) uYacTH TMJAaKHPOBAHHOIO 7 | AM61-M | 1600—1800 1800
JIUCTA, NTPHHHMAaeMoe o AaHHbIM Tab- |
Jun 6 u 7; 8 | AN3I-T 700 850
Pn — p4CHETHOE CONPOTHBJCHHE METAaNIAa g B92.T 1900—2600 2000—9600

NJIaKUPYIOILUX cnoeB (cM. Ttaba. 6
H 7).

. . . " -
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TaGauma 9

KoaddrumueHTH nepexona OT OCHOBHBIX PaC4ETHBIX
COTNPOTHBJECHHM K K NpPOH3BOAHBIM pacCUETHHIM
CONPOTHBJEHUAM AJIOMHHHEBBIX CNJAABOB B 3JE€MEHTAX

KOHCTPYKUHH
KosdduuneHT nepexona
AJd OTAHBOK
Bua Hanpsa>XeHHOr'o U3 cnnana
COCTOSTHHA AN Beop- | A N8 y koBa-
= MHPYEMOTO HHIX AeTajaehn
= anloMuHng H3 CIaaBa
- AK6
<
1 Pactaxenue, cxarue
M H3FTHO . . + « v « o . 1% |
| 2 Cpez . . . .. .. 0,6 0,6
3 CMaTHEe TOPUOBOH IO- | !
BEpXHOCTH ([IpYU HAJUUYHUH -
NPUrOHKH) . . « . « & 1,5 I 1,5

il il

3.5. PacueTHble CONMPOTHUBJIEHUS CBapHbLIX coOe-
AHHEHHH OonpeneNsiOTC B 3aBHCUMOCTHU OT:

a) NPOYHOCTHBIX NOKa3aTeJjied MeTaJ/a B 30He
TEPMHYECKOr0 BJAHSAHHUSA;

6) MPOYHOCTHHIX MOKa3ateJielt CBApHLIX LIBOB;

B) nedOpMaTHUBHOCTH CBAPHLIX COeUHEHHUH.

[Ipu pacyeTre Ha MNPOYHOCTbL OCHOBHOrQ 3Je€-
veHTa 6e3 eThiKa U3 aJIOMHHUSA, K KOTOPOMY IpHU-

BeJMYMHB 30H TEPMHUYECKOTO BIAHAHUS AJS CBAPHBLIX

CHull 11-B.5-64

[1podorxcerue raba. 9

i Koagpduument nepexona

AJA8 OTAHBOK
Bua Hanps>XeHHOr'o M3 CHJaBa
COCTOAHHA aaa nedop- | AJI8 u koBa-
o | MHDYEMOTO HBIX peTaned |
= anOMHMHUA | y3 cnnaba
< AKG
\ T ]
4 | CwmMmartue MecTHOe IpH .
NJIOTHOM KaCaHHH . : 0,75 0,75
5 l JunaMeTpaabrnoe cCxa-
THe KaTKOB MpH CBOOOI-
HOM KAacaHHH . . . . . 0,03 0,03

* 3naueHuss R npuHuMalTcs mo taba 6 u 7.
**¥ OcHoBHOe pacyeTHO€ CONpPOTHBJEHHe IJ5 OTJH-
BOK H3 crnsaaBa AJI8 npunumaercs paBHuiM 1400 kz/cm?.

OCHOBHOE paCyeTHOE CONPOTHBJEHHE Ui KOBAHBIX JAeTa-
neit u3 cnnasa AK6 npunumaercsa pasHuim 2000 xe/cm?.

KpENJasAKTCA ¢ IOMOLIbIO CBapKH [NONEPCHHDLIC

3JIEMEHTHI, JIOJI)KHO YUHTHIBATHLCS MECTHOE 0CJ1a0-

JeHHe OCHOBHOTO 3JieMeHTa, onpeaensdeMoe HaJu-
ydeM 30HBI TepMHUeCKOro BJuUsiHUsA (Tada. 11
u 12). -

3.6. BesanuuHa 30HBl TEPMHUECKOrO BJIHSAHHSA
OJii CBAPHBIX CTBIKOBBIX CO€JHMHEHHH NpHBEIEHA
B TabJa. 10.

Ta6bauna 10

CTHIKOBhIX COEJHHEHHH H3 AJIOMHHHEBBLIX HAe(POPMHpPYEMLIX CMJIABOB

| [lInpuna 30HH TePMHUECKOrO
e~ C Mﬂph'ﬂ CocrogHne Cnocob dpProHo- BAUAHHE B TOJIDHHAX CBApDHBACMMWIX
= HCTEMA aTIOMHHNA MeTa.11a MeTanaa AYroBOM CBapKH | MaTepHanoB (B KaXAYI0 CTODOHY
o0 " OT OCH ULiBa)
< i
1 Texnuueckui All l M JT1060# He yuwuTbhiBaercs
aJIOMHII NN
2 l To xe Alll I » , 3,0 0
3 ARIOMHUHHH— AMuy M » He yuuTbhIBaercs
MapraHel| |
4 | Toxe |  AMu | I » | 3,5 &
I AMr I I
O AXIOMHHHH— AMrd M » He vunrniBaercs
l MarHu AMr6 '
AMrbl _
ni— e P I - E— e ——
6 | To xe To xe [l » l 3,0 0
| l A3l
7 ATIOMHHAA— All33 T n Tl BoabdppaMoBBEIM 7 0%
MarHHi—KpeMHUH] ANl35 3JIeK TPOAOM
AB
i

32161
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IIpodoaxncernue Taba. 10

Ne C Mapka CocrogHue Crioco6 aproHo-ayroBoi [llupuHa }?;}HH TePMHUYECKOr0 T—;gﬂﬁg? |

| A0B (B KAXKAYID CTOPOHY OT OCH ILlBa)

. S

l !

8 ATIOMHHUHA— AB T u Tl [MaaBsamiuMca  3gaeK-.f 3,0 0¥ +
| MarHui—Kpem- TPOROM
| HHN |
| 9 ANOMUHUA~— | B92 T BoapdppaMoBuM 3aek-| Ilpu TOoXlIMHEe He BHUIE
IIMHK —MarHui | TPOJAOM 4 mm—He YUUTHIBAETCA; NPH
| ToAlHHEe Goaece 4 mMm—Io** |
¥

10 AmoMunmit — | B92 T [MaaBsamumca siaek- | He yuurbiBaercs |
I{UHK—MAarHuy | | TpOAOM

*MaxcuMalpHOe pasynpouHeHHe MeTallda HMeeT MECTO Ha pacCTOsiHMM OT ocu mBa 1,58 —2 & (1T0A11H-

Hbl JHCTA);
** To we, 35—3,58.

Tadoauua 11

Pacuernsle conpoTHBJieHHs RC® B ke/cm? MeTajiia CRAPHHIX COCAHHEHHHA M IBOB, BHINOJHEHHBIX 3ProHO-AYTrOBOH CBAPKON
(anlOMHHMHA, HE YNpPOYHAEMbIH TepMHYECKOH 06paboTKOH)

—— - A el - —

CB
Pacuernne conpoTusiaehng R B K2/cM’ B 3JeMEHTax H3
ANIOMHUHAS MAaPOK

AL | AMu | AMr | AMr3 | AMr5 | AM6 | AMr-6l

YcaosHoe | npu CBapke C NPHMEHEHHEM 3JeKTPOAHON HJAR npucaliod-

Bua cBapHHX 1IBOB Bua nanpskeHHoro coctosnud | 00o03Haye- ~ HOH IIPOBOJOKH MAapK#H |
HHe ; T o
= D o I se_ | Bt l "=
. = = s | ==2¢e| =25} o=
- < = . <<% | <s<| S<
< ) 5 l S S | 838« | 3<8| <&
et . — _ : i
CoeaHEEHHA B CTHIK Cxartne, pacraxenne, |Re » Ryl 250 | 400 | 700 | 700 1100 | 1400 | 1600 l
H3ruo | RS ‘
| |
IBE B CTHIK Cpes Reip | 150 | 250 | 450 | 450 | 650 | 850 | 1000
YIAOBBE LIBHI ’ RY | 200 | 300 | 500 | 500 | 600 | 700 | 800

Tabnuua 12
PacueTnue conpotupiaenus RCB B kz2/cm? Meraana cBapHbLIX COeAHHEeHMUiI M HIBOB,

BLINOJHEHHBIX aproHO-AYIrOoROW CBAPKOH (AJIOMHUHHH, YINPOUYHSIEMB TePMHYeckod o00padoTKoit)

e el Sl e i —— -

CB
PacdeTHbhle cOnpoTUBAeHust R B Ka/CM® B SJAEeMEHTAX U3 aJIOMHHHA Mapox

A N33-T1, AN35-Tl, l
e o AB-T1 Boz-T
. | YcnoBHoe ~ -~ R NPH TOAMIMHE METAANa B MH
Bua cBap- Bun Hanpﬂmir:::!oru COCTOR - | o ue. E:-I E—?; :[Em _ _ L
HHX LIBOB HHe < < | <<<| 3 | 4-10|1-25]| g4 | 5-12] <4 [5—12

NpH C¢BapKe ¢ NPHMEHEHHEM 3ACKTPOAHOH HJIH NPHUCANOUYHOH NPOBOJOKH MAPKH

| | caAks wakl3 | eariz | B | csaks
CiEllHHE‘HHHl CxartHe, pacTakKeHue, | | I I ,
B CTHIK H3ruo: | | |
a) npH cBapke mia- [RS8 pcs | 700 | 800 | 1000 | — h;11(}0 900 | — | 1700 | — {1500
BA(MMCA oaek- | ¢ P
TPpOJOM (aBTOMa- R,
THYeCKasga U noay- '
aBTOMAaTHYecKan) | l
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ITpodoascenue Taba. 12

1
| PacyeTHhe conpoTusaenusi RGP B K&/CM' B 3n1€MEHTAX U3 2/IOMHAHA MapoOK
| AH33-Ti, AL35-T1, l

- - 'T
— - = |__ _AB-T1 B92 ] N
Bun cBapHuIX Biua HanpaXeHHOro | YcaoBHoOe = & SN NpH TOJUMMHE METallla B MM
HIBOB COCTONHUSA F 0003Ha- = M e m | ——— —— e
YyeHHe « < | <<<| <3| 4-10|11-25] <4 | 5-12| <4 |6-—12)

npH CBapKe C NPUMEHEHHEM 3JEKTPOAHON MJM NPUCANOYHON NPOBOAOKH MADKH
¢cBAK3, ¢sAK10, I cBA Kb, cBAKIO, l

N cBAKS, cBAK12 cBAK12 cBBY2 l CBAKS
| - 1 |
Coennnenns| Cxartde, pacrtaxe- | pc® pcs| 700 | 800 | 1000 | 1100 | 900 — |1700— [1500—] 1600 | 1500
B CTHIK HUe, M3THO: L 1900* [1900%*
6) npu cBapke Boab-| RU°
GpaMOBLIM 3JEKT-
poaoM (pyuHas H
MEeXaHH3HPOBaH- | |
Has) I I
. _ . S B |
I .
s B cTHIK Cpe3s R 400 | 500 ‘ 600 | 650 | 600 ‘ 550 ‘ 1000 l 1000 | 900 \900;
— - l. —— - ' - - ' e ——
Yraosbie ] R;B 400 | 450 I 500 | 550 I 550 I 550 l 900 I 900 I 700 l700
HIBEI

* Jlaa cBapHBIX 3JeMeHTOB JAAMHON He MenHee 50 cu R® = 1900 ke/cm2, Ans dAE€MEHTOB IJIHHOH "MeHee
o0 em RB = 1800 kK2/cm?.

** Jlas CBAapHBIX 3jeMeHTOB AJaHHOU He MenHee 3950 cm R® = 1900 x2/cmu?;, ana sneMelTOB RAHHONH He MeHee
200 cm RcB = 1800 xz/cm2.

IHlpumMeuanwunsa: 1. llog aniuHON CBAapHOro 3AeMeHTa INOApa3yMeRaeTCsA INAHHA B3I€eMeHTOB KOHCTPYKIHA,
COeIMHEeHHbX NONepeulbM CThIKOBbLIM LIBOM, HJH PacCTOSHHE MEXHNY ABYMS CTHIKOBBIMH UIBaMM, pacIOJIOXEH-
HbIMHU NEepPneHAHKYASAPHO NeHCTBYIOLLEH Harpyske.

2. PacueTHBle CONPOTHBIEHHUsI CBAPHBIX COEJWHEHHH TEPMHUECKH YINPOUHAEMBIX CHJaBOB MOTryT OBITh 3Ha-
YUHTEJAbHO TOBbILLEHB IIYTEM INOBTOPHOH TepMHUeckoH o00paboTkH (nmociae CBapku COegHHeHHAa). llas cniaBoOB
Al—Mg—Si nocie noBTOpPHOH NOJHOH TepMHuYeckod ob6paborku R®=0,9 R, nns cnaasa BY92-T R®= R (npu
cBapke nposoJokoit ¢BB92), rae R — oCHOBHOE pacyeTHOE CONPOTHBAEHMe, onpeaenaeMoe no raba. 7.

3.7. PacueTHble conpoTHBJeHHSI R “° cCBapHbIX 3.8. PacyeTHhle CONpOTHBJAEHHUA OCHOBHOI'O Me-
COelHHEHHWH, BLITIOJIHEHHbIX aprOHO-AYIrOBON ¢cBap- TaJ/Jijla NpPH pacuere Ha IMPOYHOCTb 3JEMEHTOB,
KOH, npuBeaeHbl B Taba. 11 n 12 [IPHCOEIHHEHHBIX BHAXJECTKY K (¢acoHKaMm ¢ Io-

[IppmMevanue BeJHuuHbB pacyeTHHX CONpPOTHB-  MOIIBIO YIJIOBBIX (I)JIaHFOBbIX nIBOB, AOJI2KHbI

JICHHUH OTHOCSATCH K CBaplblM COEAHHCHHAM, KayecTBo KO- IPHHUMATBLCHA N0 3HAYEHHIO PACUETHBIX COMNPOTHB-
TOPhIX, NOMHUMO HAPYXKHOIO OCMOTPd H H3MCDCHHSI LIBOB,

JeHUH, npuseeHHbix B Tabs. 6 U 7, YMHOXEHHO-
KOHTPOJHPyeTcsd (H3HYECKHMH MeTOoAaMu (pEeHTreHo- HJH 6 K 6. 13
raMMa-rpa®HpOBaHHeM, VJAbTPasByKoBol aedekrockonuedr MY Hd KO3 (puuueHT ocnabnaenus K, mo tadna. 13.
H Ap.).

Tabauuma 13
Koappuunentn K o, YUHTbIBAIOUHE BJAHAHMA NPHKPENJEHHS YrJAOBbIMH LIBAMH Ha pacyeTHbie CONPOTHBJIEHHS OCHOBHOIO

MeTaJJa NPHKpPenJeHHOro 3JeMeHTa H 3HauyeHHs K R (Toabko B Mectax npHKpeneHus)

A — i

Ne Mapka ¥ COCTOSIHHE Mg;{:ﬂ:gzgoe Cnocof aproro-ayrosoft Juauenue dnauenue
n/n aJIOMHHHA Bua noaydabpukara B Ke/cM? (IO CBAapPKH KOBTq;q)?(uHEH' KOR .
Tabn. 6 u 7) 0 B Ke/cM
R |
JIMCT 1600 J10601 1 1600
1 I AMrol
[IpeccoBaHHBIH  npO- 1800 > 0,9 | 1600
l | duab 3 | 1* | 1800

ke
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[1podonsxcenue taba, 13
Ne Mapl{a U cCOCTOoSHHE : Mgg:f:izgﬂe Cnocob aprﬂﬂﬂ‘ﬂyrﬂﬂl}ﬁ 3HaYeHHe 3HayeHHe
n/no aAIOMHHHA F Bux noaydgadpukara faécf./%u; (?n)n CBApPKH Kgfl{ff“ﬁ:‘ B Ix(.a?/fm
| ( BoabdpaMOBBIM 3J€K- 0,5 800
| TPpOAOM™* 0,7*% 1150
2 A133-Tl, Jlncr [lnaBaumiMCA 3JAEKTPO- 0,7 1150
| AN35-T1, AB-TI JOM***% 0,8% 1300
[IpeccoBannbiit npo- 1600 BoardpaMOBbIM 3J€K- 0,5 : 800
| buab TPOAOM™™ 0,6* 1000
I — — —_r
[InaBAnLuMCH 3JexK- | 0,7 1150
TpogOM*** 0,8% 1300
| | Boab(dpaMoBbIM 3jeK- 0,8 | 1500
| - TPOAOM 0,95% 1800
3 B92-T Jluct 1900 - — - — . —
[Inapanrumcs 3JeK- 0,9 1700
TPOAOM
1

* TIpn npuMeHEeHHUH NOMOAHHUTEJbHBIX YCHAMBAWIIHX 3aeMeHTOB (cM. n. 10.13).

** PexoMenayercsd INPUMeHATb TOJIbKO 1A CBAapKH TOHKOCTeHHBIX (< 4 mm) 31eMeHTOB, Korza cnocob

CBAPKH MJABALUIHMCA 3JEKTPOAOM HEIpHMEHHM.

***% Jlast 3MeMeHTOB € COOTHOLIeHHEM LIHPHIL K ToxmMuHe MeHee 10 Ky upuHumaerca paBHnM 0,55,

—

3.9. PacyeTHble CONPOTHUBJIEHHA MeTaJjJa
aJIIOMHHHEBBIX 3JIeMEHTOB, COeAUHSAEMBIX 1O HJIH-
He 1IBOM, IlapaJijieibHbIM JIEHCTBYIOLLEH TIIPO-
OOJILHOI CcHJe, JOJIXKHBI NPUHUMATLCS HNO 3Haye-
HUSIM paCUYeTHbIX COTNMPOTHBJEHHH AJ5 CTBIKOBBIX
coefuHeHun (rabJa. 11 u 12). '

3.10. PacueTHble CONpPOTHBAEHUS HA CPE3 COE-
IHUHEHUS, BbINOJHEHHOrO0 KOHTAKTHOH TOYEYHOH
CBApPKOM, omwpelensloTCd NPOYHOCTHBIMH ITOKa3sa-

THBJIEHHSI HA OTPbIB OJHOH TOYKU W JAaHHbIe MO

pacyeTHbIM CONPOTHUBJIEHHUSIM KJieeCBapHBIX coe-
AUHEHHUH npuBeleHbl B TabJ. 15.

Ta6banuunga 14

PacyeTHbie cONPOTHBACHHAS RTOUKH cpapHRHIX TOYeK
Ha Ccpe3 B COEJAHHEHHSX 3JIEMEHTOB, BHINOJHEHHbIX
KOHTAKTHOM TOYEYHOM CBAPKOM Ha MalIHHAX
C HMNYJbCOM NOCTOSHHOIO TOKa

TeJSIMH OJHOH TOYKHU H pacnojioXeHneM TOUCK B 3HaueHHe RTOUKH B K2/mo4Ky AAA aNIOMHKRHSR MAapOK
COe€THHEHHH. 5 Toamuna | T - -
PacueTHOe CONPOTHBJICHHE OJHOH CBapHOHU naudosee | | aMeem, | AMS-M,
TOUYKH Rm‘mﬂ 3aBUCHUT OT TOJIIHHbBI, MAPKH H CO- ﬂ;{;};[ caapﬁ- AMI_I,-M: il’*’lg“f%’i, A,[[3l-'f‘1: BgﬁMrﬁl-l;fl,T
CTOSIHHUA aJIIOMHHUSA COCLUHAEMBIX 3JIeMeHTOB, Ka- DacMUIX /¢ Iﬁ‘*ﬂ{ﬁ fhgs'_f_ iﬂﬂ%%?ﬁ | ﬂlﬁ:%: 9511
yecTBA MOATOTOBKH IIOBEPXHOCTH COEAHHSIEMbIX AB-T | AB-TI |
3JleMeHTOB IOJ CBapKy, AHaMeTpa saApa CBapHoOU — 1 — —
TOYUKH, THIIA KOHTAKTHOH TOYEUHOH MAaIUWHbl WU 0.8 70 80 | 90 100
peXHMa CBapKu (BEJHUHHBI CBAapOYHOI'o TOKAa, 1 90 100 120 140
NJUTEAbHOCTH €ro NpPOTeKaHHsi, BeJIHUYMHBI CBa- 1,2 110 | 130 160 190
POYHOrO H KOBOUHOTO YCHJIMI 3JI€KTPOJOB H HX %’5 %‘38 ] 512:’;8 l %8 %gg
paauyca cdepbl KOHTAKTHOH MOBEPXHOCTH). 2.5 95() 390 390 460
JlanHbie MO PaACYCTHHIM CONPOTUBJCHUAM Ha 3 310 400 500 600
cpe3 OJHOH TOYKH, BBINOJHEHHOH Ha MalllHHAaXxX C 4 490 700 900 1100
UMITYJbCOM HOCTOSHHOrO TOKAa, NPEeACTABJEHDI |

B TabJh. 14.

3.11. PacueTHble CONPOTHBJECHHS Ha OTPbIB
OAHOH TOYKHU, BBINOJHEHHOH KOHTAKTHOH TOUeu-
HOH CBapKOH, TaK¥Ke 3aBUCAT OT MNEPeUHCJEeHHbIX
B 11. 3.10 dbakTopoB. 3HaUEHHUS pacueTHOrO COMPO-

I[TpuMeuanue. [Jonyckaercs 3KCNIEpHMeHTaJbHOE
onpejesieHHe PaCYETHBIX CONMPOTUBJMeHHH K TOUKM Tipy
3TOM pacYeTHOE COMPOTHBJIEHHE CBAPDHOH TOUYKH MpPHHH-
MaeTrcss paBubiM 509Y% OT onpeneseHHOro 3KcnepHMeH-
| TajlbHO MHHHMAJbHOTO NpefeNia MPOYHOCTH TOUKH.
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Tabanuma 15

PacyeTHbie CONMPOTHBJEHHS CBAPHBIX H KJ€eCBAPHBIX TOYEYHBIX COCIHMHEHHH 3JEMEHTOB H3 AJIOMHMHHS,

BbioNHeHHBX Ha MawuHe THna MTIIT ¢ uMnyabCcOM NOCTOAHHOTO TOKA

]

. &q i ua] "
.- o3 > 8o | ¢ | 22 8¢
S Q= B = UDEE\ 0 EI" WEG
; = = o < 9 5 T = | =2°2ac
O s ==Y OB E V® IO
2 =F 89 | 8¥gE=| & | gEISE
8]
Ma :¥ &3 ’ = 2 = 3 SEIS8m 5 T FU c.e
pHgHMB%l;B%MHX S Tum coeauHeHus = o F. ~IaFg o2, ﬁ";“:' o me
W m ] o = VY, v >\ PUROOMM
0 Ly R oS s v B S e ST
S o = O Z T X = - 55 ¥ ERT s W
T T o O =T E S m C o VAL ES
- = o B Ei-'gl-u o B =R -
g @ = O RS Ay ~ 929 W o T OxXURY
= ey Em“"' = T oo AR o C S @ =R
© 5 =B « x° | ESQES o & X =28 %0
B~ m = 3 | A zDam Cowvwom AP Coovxmrme |
e e ————— - —— _— - |
AMr6-M4|+AMr-M 241 CBapHble S 135 50
l 67 _ 91
AMr6-M + AMr-M 21 Kaeecsapueoie (1o D 200 55
| wuakomy xaew II1LL)
AMr6-M-+AMr-I1 241 CBapHbie 5 | 140 57
— i — | 68 92
AMr6-M-+-AMr-I1 241 Kaeecpapunie (0o 5 205 62
wujakoMy kaeio IDIILL)
AMr6-M--AMr.-I1 2-+1,5 CeapHblie 6 245 110 l
. e 63 91
1
AMr6-M-4-AMr-I1 2-+-1,0 | KaeecBapubie (nmo | 6 | 385 120
xKuaxkomy xiaeiwo 3IT1LL)
. l i

I [Ilupuna HaXJecTKH B OIHOTOUYEUHKIX KJaeecBapHHIX ob6pa3unax 25X 25 mum.

PacyeTHble CONPOTMBIICHUS
MOCTABJEHHbIX B XOJIOAHOM COCTOSIHHH

i

e L e

TaGnuma 16

33K
cp

(B CBepJieHble OTBEPCTHSA )

B K2/cM? AAs 3aKJenoxK,

3HaYeHHUs
Ne | Marepuan R32KN
n/n | 3axaenox CocTOfIHHE 3aKJenku ;lmﬂ ;apme-'
MoK
. .
1 | Al HaraproBannoe . . . . . .| 350
2 AMH TO H{e * & * - » ] . - 4 # l 400
3 | AMr » I 700
4 + AMrdn OTtoXKXeHHOoe . . ., . . . .| 1000
5 | Al33 Tl—3akaneHHoe u uckyce- |
CTBEHHOQ COCTapeHHoe . , [ 1000
6 | AB Tl-—3akaaeHHOe H HCKYC- |
j CTBEHHO cocrtapeHHoe. . . .| 1000
;

—

ITpodoarxcernue Taba. 16

N | MaTepuan
n/n | 3akJenok
' 7| I118n
| St J18m

9 B65

10 B94

]

SHAUYEHHSH l
RB&KJ{
CocTosiHHEe 3aKJenKu cp
AAd 3aKJe -
NMOK l
B cocrosnuu NOCTABKH | 1
(«chipble 3akaenku») . . . .( 1000
T—3axaneHHoe U ecTect-
BEHHO cOCcTapeHHoe . . , . 1100
TD }I(e - - L L L L - [ [ . 14'50
!
Tl-—~3akanenHoe m HCKYyC- |
. . .| 1700

CTBEHHO COCTapeHHOoe .

NaBJIeHHble OTBSPCTHS He JONMYCKAaeTCA.

2. Ilpu 3aknenkax ¢ MOTAHHBIMU WJH NOJYMOTAHHE- |
MH I'OJIOBKAMH pacCueTHbIe CONPOTHBJICHHUHA 3AKJIENOYHBIX

coefuHeHHH cHuxkawTcs Ha 20%. Pabora ykazaHHBIX 3a-
KJernoK Ha pacTAMKeHHe He YYHTHLIBAEeTCH.

[Ipumevyanunsa 1. I[ToctaHoBKa 3akienoK B fpo-
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3.12. PacyeTHble CONPOTHBJEHHUSA AJaS COEIH-
HeHU! Ha 3aKJenkax, nocraBJieHHbLIX B XOJOAHOM

d
COCTOSIHMH, NPM pacyeTe Ha cpe3 Rep | INpeACTaB-

3aKA

aAeHbl B TabJa. 16 U npu pacyetre Ha CMATHE R ¢y
B Tabu. 18. PacuerHnle cCOnpoTUB/AEHUsS 3aKJIEMNOK

Ha pacTsikeHHe (OTpPbIB roqoBKH) Rorp omnpeje-
JAI0TCS NMPOYHOCTBIO Ha cKaJjbiBaHHe (cpe3) 3a-

PacuetHbie CONPOTHBACHHSA Rg H R Ep

— 16 —

KJEMOUYHBIX [OJIOBOK 110 NNOBEPXHOCTH, ONpelesieH-
HOH [JHAMETPOM CTEepXKHHA 3aKJENKH W BBHICOTOH
CKaJblBAa€MOH YaCTH TIOJIOBKH 3aKJernkKH (CM.
. 8.5).

3.13. PacuerHbie conpoTHBJEHHA OOJITOBBIX
COEIMHEHHH pacTAXKEHUIO W Cpe3y MpHBEJEHDI
B TabJj. 17.

Tadbanuua 17

B K2/cM? HA pacTsXKeHHe H cpe3 00JTOR

PacueTHble CONPOTHUBAECHHA
|2 | Bux Gortopux coemmmenni | DA HAnDmMen- | 5 LRINC | amsar | - '
| | YeHHe AMr5n AB.T1 | A8n-T B65-T 1016-T B94-T1
- ————————— I ~ R _I_ -
1 Boarel yucrthie H 110- | Pactsaxenue Rg‘ 1250 I 1600 1450 2000 2000 2500
nyyucthie (MMOBBIUIEHHOM 6 :
TOUHOCTH) Cpes Re, 900 950 950 1300 1300 1500
2 boarwl uephwie (HOp- | Pacraxenue Rg 1250 1600 1450 2000 I 2000 29500
MaJdbHOH TOUYIHOCTH |
) Cpes Rﬁp 800 l 850 850 1150 1150 | 1380

[IlpumMevanunsn: 1. Pacuernoe conporunienue ia pactaxenue 60atoB ¢ ODKHUMHBLIMM KOJALUAMHU 1IPH-
HuMaetTca pasHuM 0,9 OT pacyeTrHOro CONPOTHBAEHHA Ha Cpes.

2. PacuerHoe conporuBieHHe Ha cpe3d OOATOB C OOKUMHBLIMH KOJbLAMH

NIPHHUMACTCH PABHbIM PACUCTHDIM

CONpOTUBACHHUAM 3aAKJCIHOK H3 COOTBECTCTBYHIICIO MaTepHadla.

-l . —

JAKA

3.14. PacueTHble cOnpoTUBJieHHSI Ry = CMA-

6
THIO (BbIKAJbIBAHHIO) HAa 3akKJjenkax H R.u Ha
bosTax caenyet npuHuMaTh no taba. 18.

Tabauua 18
34KN

5
Pacuernnie conpornsaenus R~ H R

3AK A
OCHOBHOH MaTtepHan Rcu R(?M
B K2/cM? B Ka/cM?
|

1 | All-M 100 | 390
2 AMu-M 600 250
3 AMuy-Il 1600 | 1450
4 AMr-M u AMr3-M 1100 . 1050
0 AMr-IT u AMr3-I1 1900 1750
6] AMr5-M | 1900 1750
7 AMr6-M 2200 2000
8 AMr6l1-M 2500 2300
9 AI3L-T 1100 1000
10 A31-Tl 1900 1750
11 AJ133-T 1400 1250
12 A133-Tl 2500 2300
131  AH35-T 1400 1300
14 AJI35-T1 2700 2550
15 AB-M 1100 1000
16 AB-T 1600 1450
17 AB-Tl 2700 | 2050

ITpodoaxcenue taba, 18

JaK.l1
' Iﬁn OCHOBHO# Marepuan Roem REM
’ *B Ke/cm® B Ke/cm?
sans — ‘ ———

18 B92-T 3000 2800

19 O1-T 2600 2300

20 N16-T 3800 3500
21| B95-T1 4600 4200

IlTpumevyaunns: I. [IpuBeneHHbie B Taba. 18 nan-
l Hple OTHOCSITCH K COEJHMHEHHSM, B KOTOPHIX 3aKJIENKH II10-
cTaBJeHbl B cBepJieHbie oTBepctus. [locTtaHoBKa 3akie-
MOK B NPOJAABJIEHHblc OTBEPCTUS HE AONyCKaeTcH.

2. IlpuBenenunvie B Tabanue gaHHble o 6oaTaMm na-
HBl AJs1 60NTOB, MOCTABJIEHHLIX HA PAacCTOSAHUHU 2d OT OCH
Gosarta 10 Kpas sjaeMeHra. [IpH coxpauleHuH 3TOro pac-
cToAHHA 0 1,50d npHBeleHHble pacyeTHBIE COMPOTHUBJE-
HAS AOJIKHBI noHuXatbess Ha 40%.

3. PacueTHble CONPOTHBJEHUS AJ BLICOKOIIPOYHLIX
60J/iTOB ripuBeZiedbl B m. 8, 9.

p— o _—

3.15. Ilpu pabore KOHCTPpYKIHUA U COEAHHEHUH
Y3 aJIOMHUHUS NPH TEMIepaTypax MeTaJJa HUXKe
—40° C nau cBbitie 50° C pacyeTHbIe COMPOTHBIJIE-
HUSI, TpHUBeJeHHble B TabJua. 6, 7, §, 11, 12, 13, 14,
15, 16, 17 u 18, moJXHBl OBITH YMHOXKEHBI Ha KO-
sthpunuent K,, npuseteHHbld B Taba. 19.
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Tabnuia 19

KoapduunenTt Ky, yYHTHBAIOUHE BJIHSAHHE H3MCHEHHS
TeMnepaTypsl Ha pacyeTHble CONPOTHBJICHHSA

IpU TeMIepatype Meranaa

3rayenua kosdpduunenra K . |

No B KOHCTPYKUUHN B °
In/o Mapka Mmeranaa ‘
4 ‘ —70 ;g;g‘g +100
|
1| AIl 1 AMu 1 1 0,8
| 2 | AMr, AMr5B, AMr6, | 1,05 1 | 0,85
| 3| AN31, AN33, AL35 u AB| 1,1 1 0,85

4 | B92 u B95 1,05 1 0,9

[Ipumevanus: 1. Ilpy Temneparype cBHIIE
100° C noJiXHBI YUHTHIBATLCA APYTrHe 3HAueHus Kr, MEHb-

ide npHBeAeHHHX Aas I=100°C, und npUMEHSTHCH |

TEeMJIONpoYHbIe cnaskl, Hanpumep B 17, J119, M40, 1120,
121 u ap.
2. IlpuBenennnie 3Hauyenuss Koadbduuuentos Kr HE
3aBHCAT OT cocTosiHuA cnaasa (HanpuMep, M, T u Tl).
3. Kosdbduunentn Ky, OTIHUHBIE OT €AHHHIIBI, YUH-

| THIBAIOTCH JIMIUb NPU COBNAJEHHH (MO BPpeMeHH AeHCTBHS )

MaKCUMAaJbHOH HOPMATHBHOH Harpy3KH ¢ COOTBETCTBYIO-
[IHMH TeMmnepaTypami, ykazaHHeiMa B Ta6a. 20. [Ipu or-

CYTCTBHH TaKOro COBNajeHHss 3HaueHusi Ky MPHUHUMAIOTCS |

PaBHbBIMH eJdHHHIIE.

4. Ilpy ycranosjaeHuun KoagduuHeHTOoB K r J0JKHA
JOMOJHHTENbHO YYUTBIBATLCH OXUJaeMmass HenpepbiBHAA
APOAOKHTENLHOCTb BBIAEPKKH (NeACTBHS) HarpysKH.
[Ipu HempepblBHOM AeHCTBMH HOPMATHBHOH HAarpys3KH B
TeyeHHe He MeHee 10 ThHIC. ¥ U COBNAaJEHUU 3TOH HATPY3KH
c TemmepaTypod Meraana B mpexenax ot 50 mo 100°C
npuBeAeHHbHe 3HaueHHs Ko3boduuueHToB Kr HOMKHDI
6uITh YMHOXKeHbl Ha 0,9, T. e. cHuKeHn Ha 10%.

5. IIpu gedcTBHH HOPMATHBHOM HATPY3KH, COCTABIIA-
ouleil He MeHee 0,9 pacueTHOit, HerpepblBHO JEHCTBYIO-
1efl B TeueHHe He MeHee JIBYX JieT, NTpUBeJeHHbIe 3Haue-
Hua KosbbduuuenTop Kr AOMKHBL OBITH CHUXKEHH HAa
10%.

6. IIpy npoMeXyTOUHBIX 3HAuUeHHSAX TeMIepaTyphl
NaHHHE NOJXKHbB MPHHUMATLCA MO HHTEPHOJISUHH.

3.16. IIpu pacuere 3/IeMEHTOB ¥ COeIHHEHUH
AJIOMHHHUEBBIX KOHCTPYKIUM TpHBeIeHHble B
tabn. 6—38, 11, 12, 13, 14—18 pacueTHble conpo-
THUBJECHUSA JOJXKHBI YMHOXKATbhCS HA KO3 PULIHEH-
Tbl YCJAOBUH paboTbl m, nDpUHHUMAaeMble IO

Tabma. 20.

3.17. PacuyerHble 3Ha4YeHUA (PU3UUYECKHX BEJIH-

UHH IJid aJlOMHHHS BCeX MAapPOK IIPpUBEJEHb
B TtaOJu. 21.

3.18. YesabHble BeCa aniOMHHUSA MPHBEAESHLI B

taba. 22.

Tabauma 20

KoadpunHeHTs m yCaOBHH paboTbl 3JEMEHTOB
aJMIOMHHHEBBIX KOHCTPYKUHH

S i e e—————

5| m1 u 116 1.05 | 1 I 0,95 I

HauMmeHoBaHMe 3JEMEHTOB KOHCTPYKUKHA m

1 Kopuyca u aHuuia pe3epByapos 0,8

2 Konolubl rpaXaaHCKHX 3AaHHH H
ONOp BOAOHANOPHLIX OGalIEH . + . .« 0,9

3 Cxkartpie sJIeMeHThl pemeTKH MAOC-
kX ¢epMm npu rubkoctH A < 50 . . 0,9

To we, unpu A>350 . . . . . . . 0,75

4 CxaTple pacKoOChl IpPOCTPaHCTBEH-
HblX peIIeTyYaThlX KOHCTPYKIUHH M3
ONMHOYIIbIX YrOJAKOB, HNpHKpenase-
| MBIX K IOsicaM OJHON I1OJKOH:

a) npH NOMOUIH CBApPHHIX IIBOB
HIH ABYX U OoNee 3aKjenox,
MOCTABJAEHHbIX BROAb YIOJAKa 0,75

6) npy noMoutM OJHOro OoxATA
MJIH OAHOW 3aKJNenkH . . . . 0,6

I Cxarbie aaeMelThl U3 OAUHOUYHBIX
VIFOJAKOB, TNpUKpenjiseMbie OAHOH
noakon (maas HepaBHOOOKHX Yrou-
KOB TONbKO Y3KOHW MNOJAKO#), 32 HC-
KJAUYEHHUEM 3JEeMEHTOB KOHCTPYKUHH,
| ykasanumx B n. 4 nacrosumen Tao-
| IULbI, ¥ NIOCKHUX (hepM H3 ONHHOU-
HBIX VJFOJAKOB « + « « o « « « + « o1 0,6

[Ipumeuvanus: 1. Koapdunuents ycaosuit pado-
Thl, YCTAHOBJEHHBIe B N, 3 ¥ O Taba. 20, oJHOBpPEMEHHO
He YYHTHIBAIOTCH.

2. KosdppuuueHT! ycaoBuil paboThl, YCTAHOBJIEHHBIE
B 1. 3 1 4 Tabn. 20, He pacnpOCTPaHAIOTCH Ha KperJe-
HHUSI COOTBETCTBVYIOILUX KOHCTPYKUHUH B y3Jaax.

3. a5 cKAaThIX pacKoCOB NPOCTPAHCTBEHHbIX pelleT-
YaThIX KOHCTPYKUMK M3 OAHMHOYHBEIX VYIOJKOB IIpH Tpe-
YyroJIbHOH peleTKe c pacnopkamMu (cM. fanee puc. 7,a)
KO3 UL HEeHT ycaoBHH paboTH He YUYHTHIBAeTCs.

4. Ilpn 6GoablIHX 3KCUEHTPHLUTETAX CXKathie 3Je-
MeHTH H3 OAUHOYHBIX YTOJIKOB AOJIXKHB PacCUYUTHIBATH-
Cd KaK 3JIeMeHThl, NoJABep¥XeHHBle MNEeHCTBHIO OCEBOH
CHJIBI C H3THOOM.
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Tab
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nuna 21

PU3IHYECKHE XAPAKTCPHCTHKH AJNIOMHHHA

el

l—

Ne Y CIOBHHE | Epypunm | Yncnosoie
n/n Pranueckad BeaH1HHA nﬁa;:;:qe- H3MepeHus| 3HAYEHHS
1 Moayab npoaoib -
HOH YpYyroctTd B |
K2/cM2, neﬁcmmem-t
Hbld NpPH TEeMOoepa-
| Type:
01— 40 o 4-50°C | 710 000
| —70°C . ... E |xz/em? { | 750000
L + 100°C 650 000 |
2 |  Monyabs caBura B
K2/cm?, ' neACTBUTEND-
HHA npyH TeMnoepa- |
| Type:
| o1—40 go + 50°C 270 000
— 70°C G | , 280 000
-+ 100°C 260 000
3 Kosbdbuumnenr
[lyaccona . . . . . | D — 0,3
4 KospPpHITUEHT AH-
HEHHOrO pacluupe-
HHUSI, JEeUCTBHUTEJIDL-
HpIH T1TIpU TEeMilepa-
Type MeTajaxa orT |
—70 mno 4+ 100°C . . o] — 0,000023
3 CpeaHee  3Hauye- I
HHe yaeJbHOro Beca Y 2/cm? 2,7

[IpuMevanue [Ipy npOMeXyTOUHHIX 3HAUEHHUSAX
TeMIIepaTypnl [HAHWble MO0 BeJHYHHAM
IPHHUMATbLCSA O HHTEPHOJSAIHH.

EuG

HOJ2KHBI

Aonpeaeasouero

4. PACYET 39JIEMEHTOB
AJTIOMHUHHEBDBIX KOHCTPYKILUH
HA OCEBbBIE CHJIbl U U3I'HUDB

LEHTPAJNBbHO-C)XATBIE U LEHTPAJIBHO-
PACTAHYTDbIE 3JIEMEHTDI

4.1. IlpoyHOCTL 3JIeMEHTOB, MNOABEPXKEHHBIX
[IEHTPAJbHOMY PACTSXKEHHIO HJH CXKATHIO CHJIOH

N, npoBepsiercsi no popmyJie

N
< R,
Fyuq

R — pacueTHOe CONpPOTHBJIEHHE aAJIOMHHHUS

PACTSAXEHHIO U CXKATHIO;
F.. — nJjouiajb ceueHusl 3JEMEHTOB HETTO.

4.2. YCTOMYHUBOCTL IEHTPaJbHO-CXKATBHIX 3Jie-
MEHTOB NpoBepdeTcsa Nno ¢opmyJe

(2)

rjge

N
—= < R, 3
o F (3)
roe ¢ — KoadpHUHeHT npoaoJbHOro u3ruba,

NpUHUMAEMbiH IO TPUJOXKEHHIO 4 B
GYHKUHH OT Haubosblield FHOKOCTH A;
F — naoulaab ceyeHusl aseMeHTa OpyTTo.
4.3. CTepXHH U3 OJAHHOYHLIX YTOJKOB PacCyH-
ThIBAlOTCA Ha LEHTpaJibHOe pacTaAXKeHue 1o 1. 4.1
H Ha lleHTpaJibHOe cxkKaTue 1o 1. 4.2.
[Ipu onpenenenun THOKOCTH 3THX CTepPIKHEH
pajHyC HHEPLHH CEUCHHUS yrojka r npuHUMaeTcH:
a) ecJH CTepPXKHHU TpPUKPEeNJeHbl TOJbKO M0
KOHIIAM — MHHHUMAJIbHbIH;
6) npu HaJHYHH NPOMEXKYTOYHOro 3aKpernJe-

HHUS1 (pacnoOpKH, LUNpeHreid, CBA3U U T. N.), npe-
HanpaBJeHHe BbINyUYHBaHUA

YTOJIKa B MJOCKOCTH, NapaJjjejbHOH OJHOH H3 IO-
JJOK OTHOCHTEJbHO OCH, MNapasJieJbHOH BTOPOH

MOJIKE YroJiKa.

Mapka

yﬂ@ﬂbl'lhlﬁ Bec . - - »

Mapxka

Yaneavbusiit Bec. .

Tabaouna 22
YaelibHBIH BeC AJIOMHHHMA B 2/cmS
|
Al | AM1n AMr | AMr3 AMrS AMT6 AMr6l A I131 A 133 A 35
1 I
2,71 | 2,.73I 2,68 2,67 2,65 | 2,64 2,65 | 2,71 2,71 | 2,72
L _ L
I podoamenue taba. 22
|
AB BS2 A1 416 B95 AMrb5n 18 BG5S B9%4 A8 AK6
' j
4 | | - _ s L . .
ool 2,7 12,721 2,8 1 2,78 2,85 l 2,65 | 2,76 2,8 | 2,851 2,55 2.7
. ’ | _ — 1
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Ta6bauoma 23
DPopMYJIH KA BHIYHCJAECHHA NMPHBCAECHHOH THOKOCTH

Tan ceYeHHd CTepxKHA COCAHHUTENBHBIC INEMEHTH 3nrauenns upuseaeHHoft ruOKOCTH }‘np
| Y L
/ | ]/ 2 0
-—!—- [Tnankw ly+l1 (4)
. S 4+ Y

—= P
/ —| elIeTKH
|4

- _}-;:—
2 -
l/ ky -+ kl Fpl (D)

g -
.Z-:;_E“L'EIT-—Z [lnankn ‘ }/).2 -+ ?u?+h§ (6)

Lok k)
! #F (5 45 !
}F‘!"" Pewertky ‘/ T (Fp1+Fp2 (7)
'y
1Y
L A — £ o
/A‘\ [lnankw V?":'I"Ql% (8)
s 1\ -
Lo\ X k
e _[_3 PeieTkH R (9)
| “p
¥
|
rpe )y — rHOKOCTb BCEro CTE€PXHA OTHOCHTEAbHO CBOOOJHOH OCH y—y;

). — HaHnOoabpmass rTHOKOCTb BCEro CTepXHf;
Ay, Ay — FHOKOCTH OTAEAbHBIX BeTBEH OTHOCHTEeAbHO Oceft /—I U 2—2 HAa yuacrTkax

PEHHbBIMH NJMaHKAaMH (B CBETY) HJH MeXAy UeHTPaMH KPAauHUX 3aKJAenok;
F —maomanb ceyeHuss BCero CTepxii;

Fo1, Fps— naomanb ceyeHHUs Ppackocos pewetrox (B npeaeiax OAHOH MaHeldH), JeXaUuiMX B MNJAOCKOCTAX,
- COOTBETCTBEHHO NepPHeHAHKYASAPDHBX ocaM [I—1 u 2—2;

Fp —uowanp cedyeHHss PacKkocos (8 npeaenax OAHOH MaHeNdH), PAacCMOJOXEHHHX B OAHOA H3 nXO-
CKOCTeé{ TPEexXrpaHiioro CTepxHA;

ki, kz-— ko3dpdHnHeHTH, NpHHIIMaeMble B 3aBUCHMOCTH OT BEAWUYUHMHH YyIriaa G; U G MeXKAY pPacKoOCOM
pelmieTKkH ¥ BeTBbIO (PHC. 2) COOTBETCTBEHHO B MIOCKOCTAX, NapaljelbHbX ociM [—I HAH

22, paBHBIMH RNpPH
a = 30° | 40° |45-—60“
k=45 {31 | 27

MeXAy mnpHBa-

MpuMmevyannsa: 1. Popmyant (4), (6) n (8) cnpaseanrBn NPH OTHOUWIEHHH NONOHHHIX XECTKOCTed nAaH-

inn Inn
KH H BeTBH — > J. [Ipy —

in i

AeHHON rubkocTH (O naHHmM, npHBegeHHniM B raase CH#HII 11-KU.9-62 — ,JIunuun saexkTponepenaun Hanpaxe-
HHeM Bole 1 x8).

2. Popmyan (8) u (9) umewT cuay UPH PABHOCTOPOHHEM CEYEHHH CTOHKH.

3. 'HOKOCTb OTAeAbHbIX BeTBEed Ay H Ay Ha yyacTKe MexXAy NJIaHKaMH AoaxHa OnTb He Goaee 30.

4. Ilpy Haauuuu B OJHOH H3 NAOCKOCTEeN BMECTO MAAHOK CHOAOMWHOro Jaucra {(cM. Ha puc. 1) rubkocTtb
BETBH BLIUHCAAECTCA MO PAAHYCY HHEPUHUH NOAYCEYEHHA OTHOCHTEJAbHO ero OCH, NnepneHAHKYJIAAPHOA NAOCKO-

CTH NAAHOK. B COCTaBHBIX CTEPXKHAX C pewieTkaMH HOKOCTb OTAeAbHHX BeTBEl HA YYacTKaX MEXAY Y3AaMH
He NOAXKHA MNPEBHIIATb HPHBEAECHHYIO FHOKOCTb App CTEPKHA B LENOM.

< 3 AOAXKHO ObITb YUTEHO BAHAHHE NOJATAHBOCTH NJAAHKH HA BEINYUHY TMpHBeE-

42161
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4.4. lleHTpanbHo - cXKartble  3JIeMEHThl  CO
CNJIOWHbLIMU CTEHKAMH OTKpblTOro Il-o6pasnoro
Ce4YeHHUs, HE YCHJIEHHbie H YyCHJEHHbie OTGOPTOB-

Puc. 1. Tunm
[I-06pa3Hbix ceyeHHH CO CNJOILHON CTEHKOH

CXATHX 3JIEMEHTOB OTKPBLITHIX

@ — C HapyXHoft oT60pPTOBKOA; 6 — ¢ BHYTDEeHHell OTe
6opToBkofk

KaMH WU yToauweHusAsMu (Oyabb6aMu) npu A<
<3A,,rae A, Hu A, —rHOKOCTH 3J€MEHTA OT-
HOCHUTEJNbHO OoCcel x u y (puc. 1), pekomMeHAyeTCH
YKpenasiTb MJiaHKaMH{ HJAM PEUIeTKOH; NPH 3TOM
AOJXKHbI ObITh cOOJMIOAEHbI yKa-
3aHua nn. 4.0 u 4.7.
[Ipy OTCYTCTBHH NMJIAHOK HJH
pelleTKH TaKHe CTEepP>KHH, NMOMH-
MO NpoBepKH no dopmyae (2),
caeyeT NpoBepATb HA YCTOHYH-
BOCTb NPH H3THOHO-KPYTHJIBHOH
¢dopMe noTepH YCTOHYHBOCTH CO-
' F1aCHO NPHJOXKEHHIO 0.
4.5. Jlass COCTaBHbLIX LEHT-
PaNbHO-CXATbLIX CTEpP)XXHEeH, BeT-
BH KOTOpbIX CO€AHHeHbl MNJIaH-

Puc. 2. Cxema
faHeJlH peulerT-

aTOH  KOHCT-  KaMU HWJHM pelieTkamu (Nnpu Tpe-

PYKUHH — AJ3  yronpbHOH CHCTEME pEeleTOK ¢
onpejeseHHs ' 6

yria a pacnopkaMd HWAH 6e3 pacno-

pPOK), KO3 (PUUHEHT NPOAOJbHO-
ro uaruba @ AOoJXKeH OnpeneNsTbhCa Mo NPHBEAEH-
HoW THOKOCTH A,p, BblUHCAAEMOH NO ¢opmyJaM
TabJ. 23.

4.6. CocTaBHbIE 3JIEeMEHTbl H3 YTrOJIKOB, LIBEJ-
JIepOB U T. NI., COeAUHEHHbIX BNJAOTHYIO HJIH yepes
NPOKJAAKH, PACCYUTLIBAIOTCH KakK CIJOLIHOCTEH-
qaTble NPHU YCAOBHH, UTO HAHOOJIbIIHE PACCTOAHISA
MEXIAY HX COeAUHeHHAMHU (npoKJaAKaMH, llai-
6aMHu ¥ T. N.) He npeBblwaioT 30 7 — AJa9 CXKATHIX
anieMeHToB, 807 — naA pacTAHYTLIX 3JE€MEHTOB,
rfe r — paavuyc HHepuUuu yrojka WJju uiseajepa
OTHOCHTEJILHO OCH, napaanejJbHOH NJOCKOCTH pac-
10JI0XKEHHS NPOKIAaROK.

-— 20 —

[Ipy 3TOM B npenenax AOJAHHBI CXKAaTOro 3Je-
MEHTa cJeayeT CTaBUTb He MeHee ABYX Mpo-
KJia10K.

3a ANMHY CXKaToro 3JjieMeHTa nosica ¢epm
NMPUHHMAETCA ero pacuetTHas JJiMHa U3 IJIOCKOCTH
¢epMbil.

4.7. CoeanHUTENbHbIE 3/1eMeHThl (MJaHKH WK
pellleTKH)  LEeHTPAJbHO - CXKAThiX  COCTABHBIX
CTEepP>XHEeH JOJIXKHbl pPaCCUUTEIBATLCH RA YCJIOBHVYIC
nonepeyHyio cuay Qyen (B K2), mpHHHUMaeMmylo
NOCTOSIHHOH MO BCed AJIHHE
CTePXKHH W OonpenesseMylo
no taba. 24.

Ecan coeauHuTeNnbHbIE
3JIEMEeHTbl PacloJioXKeHbl b
HECKOJIbBKHX napaJJelb-
HblX IJIOCKOCTSIX, TO IOIIe-
peuHasi cusa Qy., pacnpe-
neJssieTcs:

a) NPH HAJHYHUH TOJILKO
COCAMHHUTENbHbIX  MNMJAHOK
HJIW peLleTOK — MOPOBHY
MeXJy BCeMH CHCTEeMaMH
aaHoK (pelieTok);

6) npu HAAUUYUH HaApPS-s

T Ay C€ COeAHHHTEeJNbHLIMH
NAaHKaMu WJIH pelleTKaMy
| CNJOLIHOTO JHCTA — [MOMNOo-

_j JlaM MeXIy CNJOLUHBbIM

¢ JJUCTOM H BCEeMH CHCTEMa-
MH NMJAHOK (pelueToK).

Puc. 3. 3neMeHT

HA COeINHUTENb- 4.8. CoeaHHHTeJbHHE

HBIX M[JaHKax njaaiky (puc. 3) AOJXK-
| — paccTORHHE MENAY Hbl pACCUHUTBIBATBCA Kadk
LUEeHTPAMH NA3HOK; 3JIeMeHTHI 6e3pacKOCHLIX
€ — pPacCTOAHHE MEeXAY _

OCAMH BeTBel ¢epM Ha:

Ta6bnuma 24

JHA4YeHHA YCNOBHOR moONepeyHOoil CHIAN Qyca

3HaueHHe ye-

N AosHoh mone-
n/n Oas KOHCTPYKUHA H3 ANIOMHHHA MRPOK PEUHOR CHAM
B K2
1 All-M, AMu-M, AMr-M,
AMr-Tl, - AMr5-M, AMr6-M,
AA31-T, Ad31-Tl, AB-M . . . .. 20F
2 AMr61-M, AI33-T1, AI35-Tl,
AB-T, AB-T1, OI-T. . . . .-. .. 30F
3 A1e6-T, B92-T, B9S-T1. . . . .. 40F

roe F — naowaabr OpyTTo BCEro
B CM2.
[Tpumeuaune., B chayyae HepoHanpsXKeHus
CTEPXKHA BenuuyvHa Q yca MOXKeT OLITb yMeHbIUEHa yM-
HOXeHHeM Ha N/F¢ R, Ho "e Gonee ueM Ha 50%.

CeUeHHSI CTePIXKHA
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a) cuay, Cpe3blBalollyI0 NAaHKy, no dopmyJae

T = al. (10)

¢

6) MoMeHT, u3rubawlliui NJaHKy B ee nJjoc+
KOCTH N0 opMmyJae: A ABYX-UJAU YEThIPeXMNosic-
HOT'O 3JiIeMEHTAa

__ Qnl
M = y (11)
ANA TPEXNOSCHOro 3JieMeHTa
M= — Qul. (12)
B ¢opmynax (10}, (11) u (12):
a — VCJOBHas nonepevyHas cusaa (no tab..

24), NpuxoasLIasnca Ha CHUCTEMY IJaHOK,
pPacnoNoXeHHbIX B 0HO# naockoeTy. [dag
TpexrpaHHoro sjnementa Q,=0,68 Qycs;
| — paccTosiHne MeXAYy LEHTPaMM NJAAaHOK;
C — pacCTOsIHHEe MeXXJAy OCSIMH BeTBeil.

4.9. CoenuHuTeNbHbIe pelIeTKH MOJXKHBI pac-
CYUTLIBATbLCA Kak peweTku ¢epM. Ilpu pacuere
NEPEKPECTHbBIX pPACKOCOB KPECTOBOH pelIeTKH C
pacnopkamMu chaeayetr yUUTbLIBATb AONOJHHUTEJb-
Hbl€ YCHJINA, BO3HHUKAIOLLHE B HUX OT AedopMalHH
MOSACOB.

4.10. CTtep)XHH, npelHa3HayeHHble AJS1 YMEeHb-
IEHUA pPacCUYeTHOM HANHHBl CXKATbIX 3JE€MEHTOB,
AOJI)KHbl pPaCCYHTBIBATLCH HAa yCUJHA, PaBHble yC-
JJOBHOH NONEepeyHoHd CcHJAe B OCHOBHOM CXKaTOM
CTEPIKHE, onpelesnsseMoi no taba. 24.

H3TrUBAEMDBIE 3JIEMEHTD!

4.11. [TpourocTb npu u3rube B OAHOI U3 I'1aB-
HRIX MJOCKOCTEH MpoBepAeTcs no ¢opmynam:

-Wﬁf”-< R, (13)
2 <Ry, (14)

rne S — ctatuyeckuii MomeHT (6pyTTO) CABH-
ralpuiencss 4acTH CeyYeHHUsi OTHOCH-
TeJIbHO HEHUTpPaJbHOH OCH;

0 — TOJIIMHA CTEHKH:

R u R, — pacueTHoe CONpPOTHBJEHHE aJIOMH-

HHA U3ruldy H cpeasy.

[Ipu nanuuum ocnabaenuss oTBepCTHAMU AJA
3aKJenoK Hiau O0NTOB KacaTesibHbI€ HaNpsXKEeHHA,

onpeaessiembie o ¢opmyae (14), yMmMHOXKalOTCH
4#
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a
Ha OTHOLICHHe -—, I/le @ — War OTBEPCTHH ANSA
{1 ——

3aKJENOK HJAH 00ATOB, d — AHAMETP OTBEPCTHA.

Taobaunga 25

HaubGoapwine oTHoweHus I/b, npu KoTOphHX He Tpebyerca

NpOBEPKH YCTOHWYMBOCTH CBAPHLIX H NPEcCOBAHHBIX 6anoK
e —————————————————————————————————————————————————————————————————————————————————————————————————— —————————————

Hauboablive OTHOLlUE-

Hus /b

NMpH Harpyske, L;E &

NPUANKEHHOR | & ==

K noscam |© & a

2o
h/b Mapka anOMHHNuS ¥ 5 E -
& o= X
s=ca
FEE
T : IEEE
o ¥ |=C8EZ
: z |Ent¥

<2 Adl-M, AMu-M, AMr-M,

All31-T, AB-M . . . .. 15,6 | 24,2 | 18,4
AJl33-T1, AMr-I1,

AMrb-M, All31-T1,

All35-T1, AB-T, AB-Tt1 .{ 11,7 18,3} 13,9
AMr6-M . . . . . .. 11 17,1 | 13
AMr61-M, B92.T auctr.| 9,61 15 11,3
B92-T npodmuan . . . 7,9112,3} 9,3

- AJl3l1. T AB-M | . . 112,94 20,81 15,8
AMI‘-I'I AMF5M

All31- T1 All33-T1,

AJl35-T1, AB-T, AB-T1 . 9.7115,7111,9
AMr6- M ....... 9,11 14,7 | 11,1
AMr61-M, B92-T aucr | 7,91} 12,8| 9.7
B92-T npoduar . .. .} 6,5 10,5| 8

=10 AILl-M, AMu-M, AMr-M,

AlI31-T, AB-M . . .| 11,1]17,3 | 13,2
AMr.- H AMrS5. M

AN31-TI, AJl33-T1,

AJll35-T1, AB-T,

AB-T1. . . . ... ... 8,4 113,11 | 9,9
AMré-M c e e . 7,812,211 9,3
AMroi-M, B92 T JIHCT 6,81 10,7 8,1

B92-T npmpr ...... 5,6 | 8,8 | 6,7

|

rae I -—pacyerHas AnMHa G6GaJkH, paBHas paccTos-
HUIO MeXJAY TOUYKAaMH 3aKpenlieHHR CXaroro
nosica OT nonepeuyHblX cMelleHHH (y3abl Mpo-
NONBHLIX CBf3ed, TOYKH OnHpanua pebep
JKEeCTKOro HACTHJA) HJAH DPACCTOAHHIO MeXAV
NONepeyHLIMH  CBSI3SIMH, NDPensiTCTBYIOLIHMH
NOBOPOTY ceudeHusa OaJikKd; NMpu OTCYTCTBHH 3a-
KpenjeHu [ — npoJjetr O6alku; b — WHPHHE
nosica; h — NoaHas BLICOTA ceueHHs OaJxH.
Ilpumeyanusa: 1. [lpuMeHenue 6aNOK BHCOTORM
h>5b He pexoMeHAyeTCH, ,

2. Ilpun npoMeKyTOYHLIX 3HAYEHHAX —, OTHOUERHR
{

—b‘HpHHHMaIOTCH 110 JIHHEHHOW HHTEePNOJAIHHA,
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Ta6baunma 26

Haunboavwine otHomeHusn I/b, npum KOTOPBIX He TpedOyerTcsH
NPpOBePKH YCTOHUHMBOCTH KjemaHbix Oanok *

Hauboabiue
OTHOlueHud I/b

| npu Harpyske,

NPHAOKEHHONR |4 O E
K nodcy EE;
" | ¥
T Msapxa 4 cocTOdHHE AJNOMHHHUSA E.’; 0 E[
: EEEE
E | £ |Foss
S | i |&%s:
= " ‘Eﬂ:i:".l:
<2 Al-M, AMu-M, AMr-M, I
AJ31-T,AB-M. . . . .. 17,7 1 27,3 | 20,8
AMr-II, AMro-M,
Al3t-T1, AB-T . . . . . l 13,3 | 20,7 | 15,7
AMr6-M . . . . .. .. 12,5 1 19,3 | 14,7
AMr61-M, AJ133-T1, | |
Al35-Ti, AB-T1, B92-T
aucr, H1-T awmcr, Al-T
npobuab . . . . . . . . 10,9 | 16,9 | 12,8
BO92-T npoduan, A16-T, .
B9S-T1 .. . . . .. .. 9 13,9 | 10,5
=9 Adl-M, AMug-M, AMr-M,
AId31-T,AB-M. . . . . .15 23,4 { 17,7
AMr-Tl,  AM5-M, |
Ad31-TL, AB-T .. . . .. 11,3 | 17,6 | 13,3
AMro-M . . .. . . .. | 10,6 16,5 | 12,5
AMFSI-M, Aﬂ33'T1 . I
A135-T1, AB-Ti, B92-T
auct, A1-T awucr, A1-T
DPODUIL « « 4 & « o + o . 1 9,2 | 14,4 | 10,9
B92-T npoduas, [16-T,
B95-T1 . . . . . . . .. | 7,6 | 11,9 9,0
=10 AJl-M, AMi-M, AMF'M:. |
AId31-T,AB-M. . . . .. 13 20,2 1 15,2
AMr-TT,  AMrS-M, | |
AJl31-Ti, AB-T .. . .. 9,81 15,3 11,5
AM6-M . . . . .. . l 9,2 | 14,3 | 10,8
AMr6l-M, Al33-Tl
A35-T1, AB-T1, B92.T |
avcer, A1-T awuer, HOI-T, |
npoduiab . . . « . . . . ' 8 12,5 9.4
B92-T nopodwunan, [O16-T
B%-T1 . . .. . . . .. 6,6 { 10,3 | 7,7

* O6o3HayeHuss H IPUMEYAHHA Te Ke, 4YTO H B
taba. 25.

4.12. [TpounocTb H3rHOaeMbIX 3JIEMEHTOB IPH
H3rube B ABYX IJIaBHBIX IIJIOCKOCTSIX NIPOBEpsETCA

no ¢popmyJie
[ng g+ My

Iy ur~ y HT

(15)

x](R,

—_— 99 ...

rjge X Uy — KOOpPAHWHATBHI paccMaTpuBaeMoOH TOY-
KA CEYEHHS] OTHOCHUTEJBHO TJIaBHHIX
OCEH.

4.13. ¥YcroituuBocTh 6ajJOK INpoBepserca Mo
GhopMyJie

M -

s W

rpe M u W — u3rubaioliii MOMEHT H MOMEHT CO-
NPOTHBJECHUSI CEYEeHHUS B IJIOCKO-
CTH HauboJsblueH xectkoctu (W co-
OTBETCTBYET CXKAaTOMY HOACY);
Ps— KO3 (PUIHEHT, onpenensieMbli Mo
YyKa3aHUAM NPUIOKEHUd 6.

< R, (16)

[IpoBepku ycronyusoctu 6anoK He Tpebyercs:

a) NpH nepenave pacnpenejJeHHON CTaTHYEC-
KO Harpy3kKH yepe3 CIJIOIIHOM KEeCTKHUH HAaCTHJ,
HENMPEPHLIBHO ONHPAUIUHCA Ha CXAaThiH TMOSAC
6anku (>Kese300eTOHHBIE HJH apMoOETOHHHIE
MJIKTHBI, BOJTHUCTBIE JIUCThI H T. A.);

0) nas 6aJjioK ABYTaBPOBOro CEUYEHUS NPH OT-
HOLIEHHK pacyeTHOH AJuHb Oanku [ K LIHpuHe
CXKaToro nosica b, He npeBbILAILIUX BEJHYHH,
NpUBEIeHHbIX B TabJa. 25 u 26.

AJEMEHTHI, NOABEP)>XEHHDLIE NEACTBHUIO
OCEBOHN CHJIbI C U3THBOM

4.14. IIpoyHOCTE CIJOUIHOCTEHYATBLIX BHEIIEHT-
PEHHO CXKaThbiX (CXKAaTO-U30THYTHIX) H BHEIEHT-
DEHHO PacCTAHYTbIX (pPacCTSAHYTO-H3O0THYTHIX) 3Jie-
MEHTOB [1poBepfeTcs 1o popmylie

[ N o, M

FHT Jx HT

y -+ My x]éR. (17)

o JyHT

rae X 4 Y — KOOPAUHATBl pacCMaTpUBaeMoOH TOY-
KH CCYECHUA.

B cocraBHBIX CTEpXXHAX KaxKjaas BeTBb MpPO-
pepsiercss no dopmyae (17) npu CooTBETCTBYIO-
KX 3Hauenusax VN, M, , M,.

[Ipumeuanne. Ilpy orcyrcTBUH ocnableHuss cede-
HHUA U MPU ONAMHAKOBLIX 3HaYeHUAX H3rHOAIOUIHX MOMEHTOB,
NpUHUMAaeMblX B pacueTax Ha MPOYHOCTL H YCTOHYNBOCTE,
NPOBEPKH CKATO-H3O0THYTHIX 3JIEMEHTOB Ha NPOYHOCTL HeE
TpebyeTcd.

4.15. BuenentrpeHHo cxkartbie (CXKaTO-U3OTHY-
ThI€) 3JE€MEHTH JOJXKHBI HPOBEPATHCA Ha YCTOH-
YUBOCThL KaK B IIJIOCKOCTH [HEHMCTBHA MOMEHTa
(nockas ¢opMa mnoTepud YCTOHYHBOCTH), TaK H
U3 [IJIOCKOCTH AeHCTBUSI MOMeHTa (M3ruOHO-Kpy-
TUJAbHaAs (popMa NMOTePH YCTONUYUBOCTH).

4.16. YcToNUYHMBOCTb BHEUEHTPEHHO CXKaThIX
9JIEMEHTOB, NMOCTOSIHHOTO CeYeHHA B IJOCKOCTH
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AeACTBUS MOMEHTAa, coBnajamlien ¢ MJOCKOCTBLIO
CHMMETDHH, NpoBepAeTcs no opmyae

N
o < R, (18)
3gechb N — nponoJibHast CuJa, MNPHJAOXKEHHAEs] C
3KCHEHTPUILIUTETOM
M
e = —,
N

rae F — nioulaib NONEepeyHoro ceueHus 3JeMeH-

Ta OpPyTTO;
¢ — KO3pPULIUEHT, onpeaesisIeMbIi:

a) a4 CIJIOUNIHOCTEHYaTbhlX CTEepPXKHEH 1o
raba. 74 npuaoxKeHus 7 B 3aBUCHMOCTH OT OT-

HOCHUTEJIbLHOH ruO6KocT A (1. 4.17) u oTHOCHTEJIb-

F
HOro SKCLEHTPHUHUTETA /71, PAaBHOrO e, TIe '4

BBIYUCIsIETCH AJs1 HaunboJgee CKaToro BOJIOKHA;

0) N CKBO3HLIX CTE€PXKHeH ¢ pelieTKaMH WJH
MJaHKaMH, PacnoJIOXXKEHHBIMH B MJIOCKOCTAX, Na-
pafJieNIbHBIX IMJOCKOCTH HU3rH0a, OTHOCHTEJIbHbIN
IKCUECHTPHUIIUTET PABEH:

F Fx
L unu m, = e, ——,
J

J x y

(19)

roe x; U Y, — pacCTossHUA OT HEHTPaJbHOH OCH

Yy WIH X 10 OCH HauboJjiee cxa-
TOH BETBH.

[Ipu aTOM OoTHOCHTeNbLHAasT THOKOCTL CTEPIKHS
HCUUCIAETCA MO TMNPUBEOEHHOH THOKOCTH IO
Tada. 23; |

B) /51 CKBO3HBIX TPEXTPaHHBIX PaBHOCTOPOH-
HHX CTE€PXHEH OTHOCHTEJbHbIH 3KCUEHTPHIMTET
onpenensaercd 1o GopmyJam:

- I

N /N
4 Yo

~£1Y
o

| = | "= | ™= v |
m —= — M = m =
0,578b 0,289b 0,333b
Kosdpdunuentr ¢°" npuHHMawTCca no Tab.J.
76, 77, 78.

Bo Bcex cayuasix @°" npuHuMaeTcs He 6oJiee
¢ (kKosdduumueHTa MnpojoJbHOro u3ruba npu
IIEHTPAJILHOM CXKATHH, ONpeaesIseMoro 1o npuJo-
JKeHHIo 4).

CHuIl 11-B.5-64

4.17. OtHocuTenbHas (pacuetHasi) THOKOCTH
ONpeaeNsieTcs 1o gopMmyae
AJ5 CIJIONIHOCTEHUATbLIX KOHCTPYKLUUH

A = 0,00041V R\ = a), (20)

3necb R — pacueTHble COTNPOTHBJEHHS AJIOMH-
HUAl B Kef/CM?, onpelensieMble O AaH-
HbIM TabJja. 6 u 7;

OJI1 CKBO3HBIX CTEpXKHeH
A = 0,00041 )/ Ry, = Ay, (20a)

Anp — NMpHBENEHHass THOKOCTb, OlpefessieMas
no tabJu. 23.

4.18. PacyeTHrle 3HaueHUss U3rubaroliuX MO-

MeHTOB M, HeoOGXoAuMble NS BLHIYHUCJACHHUS € ==

M
== 7\;—, MIPDHHUMAITCS PaBHLIMHU:

a) IJI1 KOJIOHH NMOCTOSIHHOI'O Ce4eHHs] paMHbBIX
cucTeM — HauboJsblieMy MOMeHTY B npenenax
NJIUHB! KOJIOHHBI;

6) nas CTyneHYaTblX KOJIOHH — HauboJblie-
MY MOMEHTY Ha JJIHHE y4yacCTKa MOCTOSIHHOro ce-
YEHHS;

B) JJISI KOHCOJIEH — MOMEHTY B 3afleJIKe:

r) OAJsl CTEPXKHEHN C IAPHUPHO ONEPThIMH KOH-

llaMH — MOMEHTY, OonpeneasseMoMy no ¢opmyaam
Taba. 27.

Ta6bannga 27

PopMyJbl pacYeTHbIX MOMEHTOB M JANA cTepXHen
C WAPHHPHO ONEPThIMH KOHLAMH

3naueHus M npu rubkocTn
OTHOCHTEAbHH |————— —
SKCHEHTPHIUTET

m X <1,5 %> 1,5
m< 3 M=My=Mmax— M= M,
— 1% (Mmax—My)

m—3 —
3<m<15 | M=Mpt+ —— X M=M1+E—-—§ X
12 12
X (Mmax—'Ml) X (Mmax - Ml)

m> 15 M — Mm.x M — MIIIII

roe Mmax— HauOONbIIHA MOMEHT B npeaenax AJAHHH
CTEepPIKHS,
M| —Han6oabIfi MOMEHT B npezenax cpenHeis

TPETH JJIHHbI CTepXKHS, HO He MeHee
015 Mmat ;

M, — pacueTHHit MOMEHT NIpu M < 3 H A <1,5.
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YCTONUHBOCTL CXKATO-H30THYTLIX CTepKHeH,
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C IVIOCKOCTbIO CHMMETPHUH, TPOBEPAETCS:

dMelINX CKBO3HOE TpexrpaHHO€ paBHOCTODPOH- a) I0OPH OTHOCHTENbHOM 3KCLUEHTpPHUHTETE
Hee CeyeHHe, B MJIOCKOCTH AeHCTBHS monepeyHod m,< 10 no gopmyne
Harpysku, cobnajarolilesd ¢ NJ0CKOCTbIO CHMMET- N
pUH, NIpoBepaeTca Nno GopMmyJe o F < R, (22)
y
i < R, (21) rme ¢ — kKo03ddHLUHEHT, BHIYHCAAEMbIf 10 YKa3a-
PenF HuaMm . 4.20:
¢ — Ko3dduuHeHT, onpeaenseMelii no Tad.J. ¢, — KO3 duureHT npojposibHOro u3ruoba,
81, 82 u 83 npuaoxeHuss 8 B 3aBUCUMO- npuHuMaeMbli no taba. 67 npuaoxe-
CTH OT THOKOCTU CTep:KHA M BHAA IIO- HUA 4;
nepeyHorl HarpyskH. 6) npv OTHOCHTENBHOM 3KCUEHTPHLHUTETE

m> 15 no HauGonbileMy KpaeBOMY HaNpsKeHHIO
CXKaTHA 10 ¢popMyJie

M 1
—2x_ 11 — <R,
Ps Wx( T mx) R

4.19. YCTOAYUBOCTL BHEUEHTPEHHO CXKaThbiX
3J1eMEHTOB [NOCTOAHHOTO CEYEHUA H3 MJIOCKOCTH
AeACTBUA MOMEHTa NpPH HUX H3rube B MJOCKOCTH
Hauboabuiedl xectkoctu (J, >/,), coBnanalouieit

(23)

Tabanuua 28
3navenun kKosdduunentor a@ U B B dopmyae (25)

3aMKHYTHe CeYeHHUS CNAoLl-
Hble¢ HWJIH C PElIeTKAMH
(nA3HKaMy)

OTKkpoiThle CEYEHWS ABYTaBPOBHIE M TABPOBHE

Tl ceueHHd { 9K-
CHEHTPHUUTET & NPH-
AONCEHHA NPOACGALHOHA

CHAL

3Hauenue P =1

a = l 0.8 l 1—0,2-{—?- l 0,6
J
- 1 1 1
(npu Ay < A¢) l ' |
(1= %) (222 ) |
(npu Ay > Ag) Py [IpH "J—E' <0,5 Py
1

rae Jy H Jg— MOMEHTH HHEpPUHH COOTBETCTBEHHO O6Oabmefl HANW MeHbllefi MOJOK OTHOCHTENbHO OCH
CHMMETPHH cedelinua y—y;
A — HauMeHbllee 3HauyeHHe THOKOCTH CTEPXHA, NPH KOTOPOM UEHTPAJbHO-CXKATHA CTEeDXKEHb
TepseT YCTOWUHMBOCTb B ynpyro#l ctajauH, onpeneasemoe no taba. 29;
¢, — 3HaueHHe @,, COOTBETCTBYWOUIEE A, ONpejeaseMoe Nno ToH e TabaHue.
MpnMmevaHue. [loab3oBanue ko3pPHuHEeHTAMH, YCTAHOBAEHHBIMH JJd CTepxKHEd 3aMKHYTOrO
CeYyeHHd, JONYCKAETCA TOAbKO NpPH HaJIHYHH He MeHee JABYX NPOMEXYTOUYHLIX AHadparM no anruHe
cTepxXHA. B npOTHBHOM cayuae caeayer noab30BaThCa KO3PPHUHEHTAMH, YCTAHOBIECHHDBIMH RJAA CTEPK-
Hell OTKPHTOr0o ABYTABDPOBOTO CEYEHHA.
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rre kKo3ppHINEeHT ¢g ONpeaessaeTcs no ykasa-
HUSIM NPHJOXKeHHdA 0 kKak ajas 0ajkKH C Mnpome-
KYTOUHbIMH 3aKpenJeHHsIMHU CXKaToro nosica (Npu
A, < A, MOXKHO NMPHHUMATL Qg =1);

B) NMpH 3HAUEHHUSIX OTHOCHTEJBHOIO 3KCILIEHT-
punutera 10<m,<15 no popmyane (22), npuueM
8BMeCTO C MNOACTaBJSIETCS BeJHUMHA ¢, onpene-
AsgemMas rno gopMmyJe

¢ =(3—02m)c + (0,1m,— 1) -5 (24)
8tpy

4.20. KosdpduuneHnr ¢ B dopmynae (22) nas

gcex CnjaaBoB, 3a uckjawuvenuem AMr-I1,

A133-T1, AI35-T1, AB-T1 u B95-T1, onpenens-
eTcs no dopmyJe

N 9
¢ 1 +am, ’ (29)
rie a u P — Ko3hdHIIHEeHThI, MPUHHMAaeMble MO
Tabn. 28.

[Tpu onpenenenuu m, 3a paCyeTHbIH MOMEHT
M, npuHHUMaeTcH:

a) IOJs CTepKHeM C KOHUaMH, 3aKperyieHHbI-
MU OT CMellleHUs NepneHAHKYJAAPHOH NJOCKOCTH
OJefiCTBUA MOMeEHTa, MakCUMaJbHblH MOMEHT B
apenesax cpelHeid TpeTH ANHHBI (HO He MeHee

Ta6auua 29

3Hauenus A, H 9
_. Il
1 Mapka anOMHHUS lc P Mapxka arioMHHNA lc P
Alll- M, |  AMr61-M,
AMu-M. . . .|[132{0,33 || A1-T aucr . .|7310,44
AMr-M, | BO2-T aucr,
AI31-T, AB-M [114{0,36 || O1-T npoduas {690,454
AMr5-M, B92-T upo- |
A31-T1, AB-T}| 87(0,477| duab, A16-T .|5H8]0,477
AMr6-M 8110,453| B95-TL , . . . 53‘0,47

CHull [1-B.5-64

MOJIOBUHBI HauboJblIero Ha AJHHEe CTEPXKHS MO-
MEHTA) ;

6) Aas1 KOHCOJ1ell — MOMEHT B 3aJieJiKe.

[Ipu rubkoctu A,, npesBblliawomwen A, MO

Tabu. 29, KO3 duUUueHT ¢ He A0JKeH NpeBblllaTh
AN CTEPIKHEH OTKPLITOro Ce4YeHHA 3HauYeHUH,

yKadaHHbiXx B TabOJua. 30, A48 CTepXKHEH 3aMKHY-

TOIr'o CeyeHusd — € AHHHLUDbI.

Haa Mapok anwmuuua AMr-I1, A33-Tl,
A35-T1 u AB-T1 kosadduunent ¢ onpenensier-
ca no ta6na. 30 He3aBHCHMO OT BEJHYHHbI A, ,

4.21. BHeUEHTpPEHHO CXKaTbie 3JIeMEHTHl MNpH
H3rube B [INOCKOCTH HAaHUMEHblUeH KeCTKOCTH
(/,<J,un e, £&0) u npu A, >A, Kpome npo-
BepKH no dopmyae (18) ponKHbI NPOBepATbHCA
Ha YCTOHWYHMBOCTb H3 IMJIOCKOCTH JAEHCTBUA MO-
MEHTA KaK LUeHTPAaJbHO CXKaTblie CTEPXKHHU N0 Pop-
MyJie

N

Px F

¢, — Ko3dduuneHt npoaosbHOro wusruba,
OpHHHMaeMbid Mo TabJa. 67 npuaoxes
Hus 4.

< R, (26)

rxc

4.22. B cocTaBHbIX BHELIEHTPEHHO CXKaThiX 3Je-
MEHTax ¢ pelleTKkaMu, pacnonNoXeHHbIMH B MaOC-
KOCTAIX, NapaanfieNbHblX MNNOCKOCTH H3ruta, Kpo-
Me NPOBEPKH CTepXKHs B ueaom no dopmyae (18)
JNOMXKHbl ObITb NpOBEPEHbI OTAE/IbHble BETBHU KakK
LeHTpaJbHO CXaTble cTepXXHu no dopMyne (3).

[IponosibHast cuna B KaXK/A0H BeTBU onpeaens-
eTCA fIPH 3TOM C YYE€TOM JAOMOJHUTEJNbHOro YCH-

aua NP =~ OT u3rubaioulero MOMEHTa, BeJHYHMHA

3TOrO YCHUAHUA NpPU napanjenbHblX BeTBAX (nod-

cax) onpeneasetrcs no ¢popmyae N =M/h, rae

h — paccTosiHHe MeXJAy ocsAiMu BeTBeill (MOSCOB).
[Ipu ananoruuHoill npoBepke OTAEJNbHBLIX BeT-
BEH COCTaBHbLIX 3/JE€MEHTOB C NJAaHKaMH, pacnoJo-

HauGoabume 3snauenus koapduunenta ¢ npu Ay>A,

0.6 0.8 1 1,2
110,88 |O.69 0.56 10,46 0.39'0.34
1]0.89 0.73]0.5910.5 |0.42|0.37
110091 10.7710.64|0.54{0 47|04
11{0.931(0.8 10,6710.58{0.5 (0,44
1]0.951(0.85(0.7410.66(0.38]0.52
1097109 {0.8 10.73]0.66|0.6
1| 0.99 |0.92 0.85]0.78|0.7210.66

!

rae A — BLICOTAa CeyeHHH:
bud; —mupuna H toauuHa G6oJee CXKATOroO nMO4ca.

Tabauwua 30
1.4 1.6 1.8 2 2.5 3 4 S 10
03 102710,2410.2210,1810,15[0,1210.1 {0,049
0.3210.3 10,2710.2410.2 [0,1710.13/0,110,054
0.3510.3310.3 (0.2710.23]10.190.15/0.12]0,062
0.3910.35103210.3 |0.26]0.210.16/0.13]0,068
0.4710.431037103710.3 026102 |0.18]0.086
0.5410.5 10.4510.42]10,36|0.31 {0.,2410,22]0.105
0611056 {052]0,4910.4110,36(0,28(0,24|0,126

L
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’KEeHHbIMH B MJIOCKOCTSIX, MapaJjijieJIbHbIX IMJOCKO-
CTH u3ruba, goJuxed ObITb YUTEH MeCTHbLIH H3THO
BeTBeH OT (PAKTUUECKOH IONEPEYHOH CHUJBbl (Kak
B nosicax 6e3pacKoOCHOH (epMbl).

4,.23. YCTOHUMBOCTb 3JIEMEHTOB CO CIJIOLIHOH
CTEHKOH, TMNOJBEPXEHHbIX CXKaTUK u H3rnby B
o0enx rJaaBHBIX IJIOCKOCTAX, MPH COBMNAaJEHHHU
MJOCKOCTH Haubouablued xectkoctu (J,>J,) H
NJAOCKOCTH CHMMETPHH NpoBepAeTcs no gopmyJe

Y (27)
Py F

< R.

3nech

BH

BH
cp.ry T (py V C
rae @y — onpeneysieTcss MO yKasaHUsAM M. 4.16;

¢ —no ykaszauusim n. 4.20.

Ecan m,<2m,, TO IOMHUMO NPOBEPKH MO (OP-
myJsie (27) c.nenye’r MPOH3BECTH MIPOBEPKY MO (HOP-
myaam (18) u (22) mpu e,=0.

Ecau A, ,>A,, TO c.ne,zlye'r IPOHU3BECTH J0-
OJIHUTEJbHYIO NTpoBepKy no dopmysae (18), npu-
HuMasda e, =0.

B c.nyuae HeCOBNAaJLeHHsd NJOCKOCTH HAUOOJIb-

weft xkectkocetu (J ,>J,) ¥ TNJIOCKOCTH CHMMET-
plm pacyeTHasl BeJHUH-

Ha m, VYBEJIHYHBAETCH
259%.

4.24. CocTaBHble

- CTePKHHU U3  JBYX

9 CIIJIOUIHOCTEHUATDLBIX BECT-

Beu ¢ peleTtkaMp B
IBYX rapaJie/ibHbIX
mJockocTsax (puc. 4),

MOoJABEPXKEHHbIe CXKAaTHUIO
H u3ruby B o0eHux rijaas-
HbiX IIJIOCKOCTAX, CJe-
NYVEeT TMPOBEPATH:

Puc. 4. CeyeHue coCcTaB-

HOTO 3JIeMeHTa M3 JBYX
€ (JIOIIHOCTEHYaTH X BET-

Bed ¢ peulerkamMu B g
ABYX  nNapajJeibHBIX a) Ha YCTOHYHBOCTb
JIOCKOCTAX CTEPXHA B LEAOM B

IJIOCKOCTH, MapaJJenb-

HOHA NJOCKOCTH PELIeTOK

no m. 4.16, cuurasg npu
3TOM 3KCUEHTPULHTET e, =) (puc. 4);

6) Ha yCTOHqHBOCTb OTIEeJbHBIX BETBel Kak
BHEUEHTPEHHO CXKAaThIX 3JIEMEHTOB IO (QpopmMyJiaM
(18) u (22); npu 3TOM NPOAOJbLHAS CHJIA B KaX-
0O BETBH ONpPEAe/IIETCA C YUETOM JOMOJHUTEJIb-
HOTO yCHJIHA oT MoMeHTa M, (cM. m. 4.22), a
MOMeHT M, paspemaercsi pacnpelnensTb Mexnay
BETBSAMU NPONOPUHOHAJJBHO HX KECTKOCTSM; €cC-
an M, peicTByeT B IJIOCKOCTH OJHOH BETBH, TO
pa3penlaeTcsi CUHTaTh €ro nepejarmliuMCcs IO0J-
HOCTBIO Ha 3TV BETBb.

[Ipu npoBepke OoTAENLHOH BETBU MO pOpMyJe
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(22) rubGKOCTb ee onpenessieTcs: o HauooabIIEMY
PacCTOSIHUIO MEXJYy Y3JlaMHU PELIETKH.

4.25. CoeAuHUTe/NbHbIE 3JIEMEHTH (pelleTKH
HJIW [JaHKH) COCTABHBIX BHELEHTPEHHO CXKaThIX
CTEPIKHEH AOJKHBI pPaCCUMTBIBATLCS HaA MNonepeu-
HYIO CUJTY, PaBHYIO OOJbllIEH H3 BEJHYHH (PaKTH-
YeCKOH MMONEePEYHON CUJBbI HJIH YCJAOBHOH Nonepey-

HOH cuiibl Qyc, 1O yKadanusam nn. 4.7 u 4.9 pan-

'HOH rJiaBHI.

[ITpuMmeuanue B cayuae, korna cdaxkTuueckas mno-
nepeyHass cujaa OoJblle YCJAOBHOH, CcoelAHHEeHHe BeTBef
COCTABHBIX BHEHEHTPEHHO CXKATHIX 3JEMEHTOB ¢ MOMOLIbLIO
MJaHOK He peKOMeHAyeTcH.

ONOPHBLIE YACTH

4.26. OnopHble 4aCcTH PEKOMEHAYETCS BhIINOJI-
HATH NPEUMYLIECTBEHHO CTaJbHBIMH COIJIaCHO pe-
koMennauusam CHull 11-B.3-62 «CrajsibHble KOH-
CTPYKUMH. HOpMBI NPOEKTHPOBAHUSAY.

5. PACHETHbBIE OJIUHBI 3JIEMEHTOB
AJJIOMUHHUEBbBIX KOHCTPYKUHUHA
U IIPEAEJIbDHDIE THBKOCTH

PACHETHDBIE OJIHHDI

[lnockue depmMbl U CBA3H

90.1. PacuetHble AuauHbl [, npu onpeneseHUn
FHOKOCTH 3/J1eMEHTOB C CHMMETPHYHBIMH OTHOCH-

p s
AN ;-< +4!
@%R NG

Puc. 5. CxeMnl ¢epm aas onpenenenus I
B 3aBHCHMOCTH OT THNA pelUeTKH

g — TpeyroJibHaf pelleTKa C AOONOJHHUTENLHBIMH

cTOfKaMH U packKoCcoM B Kpa#iueli naHenH; 6—Tpe-

yroJibHast pelieTka ¢ AONOJHHTEeJbLHBIMH CTOHKa-

MH M LUOpeHreJeM; 8 — IMoJAYypacKocHas pelleTKa;
2 — KpecToBas pellleTKa

TeJbHO MJIOCKOCTH (PepMbI CeUEHUSIMHU, 34 HCKJIO-
YeHUEM IMepeceKalluXCcs CTepxKHei depm c mne-
DEKPECTHOM pEeLIeTKOH, NOJIKHBI IPUHUMATLCH IO
tabJsa. 31 (puc. 5,a, 06, 8 u 2).

5.2. PacueTHble aJuHB [y mepecekaloluUxcs
CTepXXHEH ¢epM C INEepPeKPeCcCTHOH pelIeTKOH mpH
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onpejeNeHHd UX TMOKOCTH NOJKHBI NPUHHMATh- Tabanua 32
¢ (CM' pHcC. 5’8)' B IJIOCROCTH (peprI—-paB- PacueTHble AJHHbLI [; H3 MJOCKOCTH depMbi
2 HbiMH PACCTOXAHHIO OT LUECHTpA CKATHX CTEPKHEH HEPEKPECTHON peLeTKH
y3Jia pepMbl JO TOUYKH HX Ie- —
peceucHud (IU“_—Z), H3 ILJNOC- | Pacuetnas aauna_l,, ecau
KOCTH (peprI___ 1o Ta6_ﬂ. 32 IOAAEPKHBRIOIHA CTEPIKEHDb
m P XapakrepycTaKka ysJja nepe- : e et e
d IHYCbl HHEDIHH Ccue- CeYyeHUd CTepXKHeR peleTKH p
I ( \ HUH CXKATbIX 3JIEMEHTOB H3 pactanyT | opren’ | cxaer
' OAHWHOYHBIX YTOJIKOB IIPHU 3TOM
o) & M NPpUHUMAIOTCA: npu o=/ o6 | |
: _ N a CTepXHs He upephl-
rMHH’ an Z{} 0’7[1 H lg-—--ll BAalWOTCH . « « « « & JETR ! | 0.711 11
OTHOCHTEJIbHO OCH (EE‘IEHHH no,llllep}KHBﬂH)ﬂlHﬁ cTep-
/  yroJka mapajfenbHOll IJIOC- |wenb mpepwBaercd H Iepe- |
Pre 6 C KOCTH (PEPMBI. KkpbiBaercsa ¢aconkoit . . .| 0,7 Iy Iy
ue. 6. Cxempl
nas onpenene- 0.3. PacueTHble AJHHBI !P | |
HHs:  pacuetHoii H PaJAHYyCbl MHCDUHH CCUCHHH rae | -— paccTOfiHHE OT LleHTpa yajaa ¢epMH RO Tepe-
JJUHK 3JJeMeHTa NNpH OIpeaeJIeHUuH TrHOKOCTH CeYeHUA CTepXHeH,
C PA3THYHEIMHU 3JJEeMEHTOR HPOCTpaHCTBEH' ‘1 =~ [I0JIHAAA TCOMETpHUYECKaaA AJHHA CXaToro
yCHIHAMH N H CTepXHA.
N, no ero mmuge HPIX PEIIETYATBIX KOHCTPYK-
i — cxema camsep LHH H3 ONHHOYHBIX YTOJIKOB
He(}x,uy cbepu)lnl JOJIZKHbBI TIPpHHUMATLCA no
{BHA <CBeDXY);
6 — cxeMa GepuM Taﬁ'ﬂ- 33
Ta6numa 3i
! Ta6banumwa 33
PacyeTHble HOJaHHbLI [; 3JeMEHTOB NJOCKHX GhepMm
(3a HCKJIOYEHHEM TMepecekalmuUXxc cTepxHeh epm PacueTHbie AJAHHBL [; U PANHYCH WHEPUMH CEYEHHH
C NEPEeKpPeCcTHOH PeUIeTKOH) 3JCMEHTOB NPOCTPAHCTBEHHLIX pelleTHATHX KOHCTPYKunk
PacueTHas ’MH_Ha o ITosica K IJAeMEHTH PelIeTKH
& — e
e B o '
HanpamaeHHe npoaoibHoro uaruba 0 2o5 | xe pacueTHasd o
S 8ol 52g = . anuna I, T
= cobh|losd Bua xoHcTpykuuil <2 = =
O = & e = = |3 B~ &I
—— ——————— ————— - __r_:______::tﬂ.: it 3; ?g- ACKO-~ ?h
| of | 3% |Pea |evoman | 23
B nmaocxoctu depMu . . . . . . l [ 0,81 == == ==
B HanpaBienuu, nepneHANKyAAp-
HOM MNJAOCKOCTH depMu (u3 Koucrpykuuu ¢
NIOCKOCTH _epMu) . . . . .| [ {y [y COBMeUIeHHbIMH B
| CMeXHBIX TpaHax y3- _
xamu (puc. 7,2u 7, ,
rae | —reoMerpuueckass AJMHA 3JeMeHTa (paccros- | (puc. 7,an 7,0) | la | rumn | pplp | 0.80c |y,
HHe MeXJAy LEeHTpaMH Y3J0B) B IJOCKOCTH | KoHcTpyknun C :
(l)eprI; He COBMeEllleHHBIMH B
I} — pacctosinde MeXIy Yy3NAaMH, 3aKpenyieHHhMH CMCAKHBIX I'pDaHAX y3-
OT CMeUIeHHs] U3 I[IJIOCKOCTH ¢epMbl CHelH- naNu (puc. 7,6 n7,2) . | pwnln |reuau| pplp — | "mun
albHbIMH CBSA3fIMHM, XECTKMMH [JIMTaMH TO- | ry
KpPbITUS, NPHUKPENJEHHLIMH K IOfICY CBAPILIMH rIe lq — QAMHA naHeaH mosica (NpH  HECOBMe-

MIBAMK HJH OOJITAMH H T. M.; NS 3JIeMeHTOB

PEUIeTKH — PAaCCTOSHHA MEXAY Y3JaMH LIeHHbIX Vy3JaX [pUHHMAaeTCcss pAaBHOH

PacCTOAHHIO MeXAy Vy3JaMHd OJHOH

ITpumevanusn: 1. Ecau no anuue [; snemeHra rpanu — puc. 7,8 4 7,2);
nelcTBYIOT cxuMalouine ycuaus Ny u N.<N; (puc. 6), tn — KO3 (hUILHEeHT pacyeTHOH MAJHHBH HOA-
TO INPOBEPKa €ro YCTOHYHMBOCTH M3 IIJIOCKOCTH epMul ca, onpenensieMbiil no Taba, 34;
IpOM3BOAUTCA Ha OoJibilee ycuiaue N; npu pacuetHos | lpu lo —cM. puc. 7; '
AJIMHE ry M ry— pajuyCchi HHEpPUHH IIONMepedHoro ceye-
N, Hifl yroJlIKa OTHOCHTeNbHO OCeH, Ia-
lo=1, (0,754+0,25 '“*") : paJJiesibHBIX TOJKaM;
N1 tp— KO3 HIUHEHT pacyeTHOH IJIMHB pac-
2. Inst oTAeNbHBIX 3JEeMEeHTOR PEellieTKH H3 OJHHOY- Xoca, onpefenseMblii B 3aBHUCHMOCTH
HBIX YFOJKOB pacuetHas AJMHHA [y NpUHHMAaeTCsl paBHOM OT BHAA TNPHKDEIICHNA DpackocoB K
UX I"EOMETDH‘IECK(}ﬁ NJIHHE, NoACy IO Taba. 35 uau taba. 36.

o—2161
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<
% %
i

Puc. 7. CxeMH npoCTpaHCTBEHHHIX pelIeTYaTHIX KOHCTPYK-
IHH M3 OJAWHOUYHHIX YlOJIKOB

0) 2)
\9

G — cXeMa ¢ COBMemleHHBIMH B CMeMHBX rpaHfAX yajlaMH, TPeyroJib-
Hafl penieTka ¢ pacnopkaMi; 6 — To 3Ke, IepeKpeCcTHasa pelleTKa,

&~ CXeMa ¢ HeCOBMeEellleHHBIMH B CMEXHBIX TpaHsX Y3JIaMH, Tpe-
YIroJibHafA pellieTKa, € — TO 2Ke, NepeKpeCTHasd pellietTKa
Tabauwua 34

JHaveHHs KosddHuueHTa M
NPH NPUKPENNAEHHH PACKOCOB K NOACY
CBAPHbLIMH WIBAMH, a TaKXe ABYMA H 6o0Jiee GOJTAMH
HJIX® 33KJeNKaMH, PACNOJOXXEHHbBIMH BJAOJIb PACKOCA

In/lp 10 } 5 I 2,5 | 1,25 1
g | 1,13 | 1,08 1,03 1 0,98
in JHHHHZD
rope - '--J - — OTHOIUeHHe HAaHMeHBUIHuX Io-
ip Puunln

FOHHBIX JKeCTKOCTeH T110sica H
pacKoca;

Sy K mem — HauMeHbLUIHE MOMEHTHI HHep-
IIMH CceuyeHHH rosica H pac-
Koca,

[Ipumeuanue. Eciau packocbl TpHKpeENJeHH K
NOACY OAHHM OO0JTOM HJAH OJHOH 3aKJENKOH, NPHHHMA-
erca pnp=1,14,

Ta6éauwa 35

3HaueHns KosppHUHEHTA Lp TNPH NPHKPEMJEHHH pacKoca
K f10ACY CBAPHLIMH WIBAMH, 3 TaKXe JABYMd

H 60Jiee O0JTAMH HJH 3aKJNeNKaMQy,
pPacnoJIOXEHHMMHU BAOAb pacKoca

3HauyeHus by, TIPH lp/r

V7 A — M -
60 | 80 | 100 | 120 | 140 | 160 | 180 | 200

- l -
<2 10,89(0,8110,77 0,.7“-1?0,,72l 0,7 | 0,65 0,61
>6 10,86/0,78 0,74 0,71‘0,69 0.66 | 0.62 | 0.59

rae in/ip —— OTHOLIEHHE HAHMEHBIIHX IIOTOHHHX JKeCT-
KOCTed I10dica H packoca;
lp — JJIMHA packoca Mo pHC. 7;
Iwuuy — MHHHMaJbHBIA paadyc HHEPIHH CedeHHSA
packKoca.
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Ta6auma 36

3navenns KoaddHuneHTa {Lp NPH NPHKPENJIEHHH PACKOCOB
K Moscy OAHHM OOJATOM WJIM OAHOM 3aKJenKkoi *

100

60 80 »120

o 0,89 0,81 l 0,77 | 0,74

[Ipumeyanune O603HaueHUs] MPUHATHE B Tab.l.
36, kak H B TabJu. 3D.

KonoHHb (CTOHKH)

Ta6bauyga 37

KoatpdbuumenTol U JJs1 CTOEK H KOJOHH
NOCTOAHHOTO CEYEHUN

““:‘ CxeMa 3aKkpenneHus =] Cxema 3aKpenjeHHs
2 M Harpy3KH P 2 H HarPYy3KH B
1 J | 2 |IS I ]
| s | 4 |
2 l 1 16 2
I l 1
l___'___________.____________‘___ L.
I l |
L] I
| l i
3 0,7 ({7 L 0,725
I
| _ e e
' l
4 0,5 8| 1,12

* IlpuMeHeHHe aJIOMHHUS B KOJIOHH2X HpPeAYyCMATpH-
BaeTcs JUlIb B 0cOOLIX cllydasx: B cOOpHO-pa3sOOpPHBIX KOH-
CTPYKUHAX; NMPH HAJHYHH arpecCHBHOH cpejanl H T. A.
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5.4. PacuethHnie paunHbl [y CTOeK (KOJIOHH)
HJIH OTAEJbHBIX MX YYacTKoB (B clyyae CTYNEH-
qaTBIX KOJIOHH) onpeae/silorcst Mo QopmyJe

lo—_'“F‘ l!

rae | — AJHHa KOJOHHBI HAU paccMaTpHBaeMoO-

ro yuacTtkKa ee;
n — K03(pPHUHEHT pacyeTHOU AJUHBI, ONpes~
negasiemoi no taba. 37, 38 u 39.

Tatnumnma 38

3navyeHng kKosdhdHuHeHTOB L AN KOJOHH
NOCTORHHOI0 CedYeHHWs! PaAM OHHO3TAXKHKIX
NPOMBIHIJIEHHBIX 3NAHHH

3axpenenne JHaAYyeHHT | TIPH :‘p/EK

P PyRIAMENTE |70 02 | 03] 05 | 1 | 2 | 3 |10
- 1 | l |

Xecrkoe 2 11,5 11,411,2811,1611,08)1,06( 1

HlapuupHoe | — |3,42 3 12,63]2,33 2,17!2,11 2

rae ip-— CpenHss MOTOHHaA JKEeCTKOCTb pHresen, MNpH-
MBIKAIOIHUX K IIpOBepsieMOil KOJIOHHE;
{x — MOI'OHHAas KECTKOCTb KOJIOHH.

IIpuMeuvuanue, llpy mapHHpHOM yKpeneHHH
pHreJiss K KOJIOHHE MNpHHHMaeTcs ip/ix =0.

Ta6bauma 39
3HaveHus KoshdHrneHTOB M
AAsl OAHOCTYNEHYATbIX KOJIOHH PaM OIHOITANKHEIX
NPOMbBIIIJIEHHbBIX 3AaHBH B MNJOCKOCTH PaMBbl

KosphpHuHeHTH p

AJASf HHXXHErQ ydacTKa

Bua 3akpenaenud T

| BePXHErc KOHIa npu npu BE];)E}?::EI‘U

Js 501 |0,1>-0250,05 | yuacTxa

! Ji J1

| - |
CBoOOIHBIH KOHEI] 2,0 3 3
Konen, 3akpen- |

! TeHHHH TOJAbBKO OT |

OBOPOTA . « . . | 2 2 3

- HemnoaBHXHBH

MAPHUPHO-ONIEPTHIH |

KOHeIl . « « « + 1,6 2 2,9

|  HenoxBHXHHII,

3aKpenJeHHB  OT

IIOBOPOTA KOHEI . 1,2 | 1,9 2

rpe I, 1y, Ny — nauna, MOMeHT HHEpPUHH M NpPOAOJabHAA
CHJIA HHUXKHEro ydacTKa KOJIOHHBI,
ls, I, No— TO 3Xe, J1J1 BepXHero VydacTKa KO-
JIOHHHI,

INMTpuMeganune., KosppuuuenTs @ AaHb AAA
onpenesieHHs] pacueTHbIX MAJIHH OTHAEJbHBIX Y4acTKOB
KOJIOHHBl B IIJIOCKOCTH, B KOTOPOH MO BCEH BHICOTE KO-
JOHHH OTCYTCTBYIOT TIDOMEXYTOUHHE 3aKpelJeHHs,
| mpH 3TOM JAONXKHO OHTL I, <06 I, u N1 >3 N.,.

T— T

¥
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5.5. PacueTHble AJIMHBI KOJIOHH paM NPOMBIII-
JIEHHBIX 3JaHHM B HalpaBJieHUW BJIOJbL 3JaHHR
(U3 IJIOCKOCTH paMbl) NPHHUMAKTCH paBHbIME
PACCTOAHUSM MeXJIY 3aKpelJeHHbBIMH TOYKaMH
(omopaMH KOJIOHH NOAKPAaHOBLIX 0aJiok H MOAs
CTPONHJbHBIX (epM, y3jaMH KpelJeHus CBs3eh
W pUresied u T. 1.).

(IPEAEJIbHBIE THBKOCTH 3JIEMEHTOB

5.6. 'HOKOCTH CXKATHIX 3JIEMEHTOB aJIOMHHHes
BHIX KOHCTPYKUHHY He JOJXKHBI NIPEBLILIATL BEJIH»
YHH, IpuBeJeHHBIX B TabJ. 40.

TaGbarua «

[IpenenpHbie THGKOCTH A  CXKAaThiX 9JEMEHTOB
KOHCTPYKUHMA H3 aJIOMHHHEBBIX CIJIaBOB

Maxcn-
No MajbHaR
n/m HaumenoBanne 9/4eMeHTOB KOHCTPYKIHA AOTIYCKa-~
eMad rub-
KOCThL A
1 [Tosica, onopHble PacKOCH H CTOMH-
KH ¢epM, MepelawHiue OIOpHHEe
peaKuHH - - il - - - > - i L L il i lm
[Ilpoune sneMeHTHl depM . « . . . 120
2 Koaounn BTOpocTeneHHble (CTOH-
ku ¢axBepka, ¢GOHapeH M T. I.),
SJE€MEHTHl PELIeTKH KOJAOHH .+ « o . 120
|
3 i CBHBH . L [ » - L . L » . [ ] - & ] 1m
4 CTepxHH, caAyxaumue nis yMeHb-
IeHHsT PAacUYeTHOM HAJAHHBI CXAThIX
cCTepxXHel, U Apyrue Hepaborawuiue
SIEMEHTBl « « « o o o « o o o o o & 150

[Tpumeuwanunsa: 1. [lpuseneHHne B Taba. 40
JaHHbIE OTHOCATCH K 3JeMeHTaM C CedYeHHeM, CHMMeT-
DHYHEIM OTHOCHTeNibHO JAeHCTBHA cua. IlpH cedyeHHAX,
HECHMMETPHUHBIX OTHOCHTE/bHO AEHCTBHUA CHJ, npeaeib-
Hele THOXOCTH pekoMeHayeTcs yMmeHbllaTh Ha 30%.

2. Tlo sxoHOMHYECKHM COOOpaKeHHSIM peKOMeHAaYy-
eTcsl TNpPHHUMaTh CXKaThle CTEepP:KHH C MeHbllled TrHO-

KOCTBIO,

5.7. 'HOKOCTH paCTAHYTHIX 3JEeMEHTOB aJko-
MHHHEBBIX KOHCTPYKIUH He MOJIKHBI [IPEeBbIMIATE
BeJIMUHH, IPHBENEHHEIX B TabJ. 41.
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Ta6auwa 4]

lMpeneabHble THOKOCTH A PACTAHYTHX SJEMCHTOB
KOHCTPYKLUHA H3 aJIOMHHHEBHBX CRJABOB

MaxkcuManbHasa aonyckKaeMas
rtOKocTb A

N Haumenonanne saemenros | TNPH HENO-
u/n KOHCTP YKL CPeACTBEHHOM | Tpu BO3xeh-
| BO3AeACTBHH | CTBHHU HA KOH-
Ha KOHCTPYK- CTP YKLUHIO
IHIQ AWHAMMH- | CTaTHUYECKON
4YeCKOH HArpy3KH
HAarp y3Ku
1 Ilosca U onopHwue
pacKOCH ¢depM . . . 200 300
2 [Ipoyre saeMeHTH | |
dbepm . ... ... 300 300
3 HuxHue nosica nop-
KpaHoBbx depm . . 120 —
4 Cea3n (kpoMe sie-
MEHTOB, MOABepra-
IOIIMXCA IpelBapH-
TeAbHOMY HaTSAXEeHHIO) 300 300

IIpuMeganusda: I, B coopyXeHusx, He nmoaBep-
raloUIuXcd JAHHAMHYECKHM  BO3JeHCTBHUAM, TIHOKOCThH
PacTAHYTHX 3J/IeMEHTOB IMpPOBepsieTCsl TOJNbKO B BEpPTH-
KaJIbHO# TIJIOCKOCTH.

2. Ilpr npoBepke rHOKOCTH PaCTAHYTHIX CTepXKHeH
nepeKpecTHOH peLIeTKH H3 OLHHOYHBIX YrOJKOB pagHyC
HHEepUHUH IIPUHUMAETCH OTHOCHTEJLHO OCH, NapaJJelb-
HOH [0J1Ke yTroJiKa.

3. CTep:KHH IEepEeKpPEeCTHONH peINeTKH B MecTe nepe-
cedeHHs1 JOJIKHbl OLITH CKpenJeHbl MeXay CcoOof.

8. IPOBEPKA YCTOHYHUBOCTH CTEHOK
U NOACHLIX JIHCTOB B UBTHBAEMBIX
H C)KATDLIX 9JIEMEHTAX

CTEHKH BAJIOK

6.1. Yxpennenue creHok 6anok aasa obecneue-
RHA YCTOHYUBOCTH MOXKET NPOU3BOAHUTLCS:

[IonepeyHbIMU OCHOBHbIMH peOpaMH, NOCTaB-
AEHHbIMU Ha BCIO BBICOTY CTEHKH;

NONEPEYHbIMH OCHOBHBIMH H NPOMEXKYTOUHDI-
MH (KOpOTKUMH) peOpaMu, NOCTaBJEHHBIMH B
CXKaTOH 30He CTEeHKH;

nonepeyHbIMH pebpaMu U NPOJOJLHBIMU ped-
paMH, PacrnoJIOKEHHLIMH B CXKaTOH 30He.

6.2. [IpoBepka yCTOHYHBOCTH CTEHKH JOJKHA
NIPOU3BOJHUTLCS C YUETOM BCEX KOMIIOHEHTOB Ha-
IPAXKEHHOI0 COCTOSIHUA: O,T U 0, . Hanpaxe-
HHA O, T H O, BBIYUCJSIOTCA 10 CEYEHUIO OPYT-
r0 0e3 BBeJeHUA KosdbduumreHTa Qf .

31eCb G KpaeBoe CxuMawllee HanpsKeHue
Ha pacyeTHOH rpaHHUe OTCeKa (yYacTKa CTEeHKH
fanky, OrpaHHYEHHOro MOsICAMH H IONEpPEeYHbIMH
pe6paMH XKeCTKOCTH) ; eCJIH JJIHHA OTCeKa He mpe-

— 30 —

BOCXOJAHUT €ro BBICOTH, TO ¢ OIpeleigercqd Mo
cpelHeMy 3HaueHUI0 u3arudarwulero MOMeHTa B
npepesax OTCeKa; eCad JJIMHAa OTCEKA NPEeBOCXO-
JHT €ro BBICOTY, TO O BBIUUCISAETCH 110 CPESHEMY
3HaYeHHI0 MOMeHTa AJiss HauboJiee HANPAXKEHHOTO
yyacTKa AJUHOH, paBHOH BBICOTE OTCEKa;
0,, — MECTHOe HalnpsaXKeHHe B CTEHKe; CI10CO06 Bbi-
YUCJAEHUS NMpHBEJeH B NMPUJIOKEHUHN 9;
T — CpeJlHee KacaTteJbHOe HalpAKEHHe, BHYHC-
AsieMoe 1o gopMmyJe

= 2 (28)
her O
Q — cpeaHee 3HauyeHHe [ONEpPEYHOH CHAbL B
pefenax oTceka,
Rer— TMONHASA BHICOTA CTEHKU:
0 — TOJILIHHA CTEHKH.

[Ipu npoBepke yCTONUUBOCTH NMPSAMOYTOJABHOIO
OTCE€Ka CTEHKH, 3aKJIOUEHHOr0 MeXJAy IOsICaMy
H COCeJHUMHU NonepeyHbiMu peOdpaMH XKEeCTKOCTH,
pacueTHbIMH pa3MepaMH IJIACTHHKH SBJAIOTCA:
( — pacCCTOsIHHE MEXAY OCAMH IOIepeyHLIX pe-
6ep;
ho — B KJIeNaHbIX KOHCTPYKUHAX —— PACCTOSTHUE
MexAy OMHXKaHIWHUMH K OCH CTEHKH pHCKa-
MM [MOSICHBIX YTOJIKOB; B CBAPHbIX KOHCTPYK-~
HUAX — ONHAST BLICOTA CTEHKH; B IPECCO-
BaHHBIX NPOPUNAX — BbICOTA B CBETY MEXK-
Iy TOJIKAMH;
0 — TOJILHHA CTEHKH.

6.3. B 6askax, He noJABepKEHHBIX HENIOCPEACT-
BEHHOMY BO3AeHCTBHIO MOABHAKHOW HATPY3KH HA
BEpXHHH IOSIC, NPOBEpPKA YCTOHUHBOCTH CTEHOK
He TpeOyeTcsl, eciM OTHoOLIeHue A ,/0 He npeBhILIA-
€T 3HaYe€HHUH, NpUBEJeHHBIX B TabJ. 42.

Ta6anuua 42

3Hadyenna hy/8 aaa 6aJ0K H3 AJIOMHHHEBHIX CHJAABOB
Pa3HbIX MapoK

3Hnavennua h,/8
’ I

s |
= L)
T All-M, AMr-T1, | = S
63:1?“ AMu-M, | AMré-M, | e e %m
AMr-M, | AMr6-M, |2 - ~laz| @4
AN31-T, | AD31-TL, | 5] & |65 |[BF=) -5
AB-M AB-T |2 { R (8 [=&{ &
(=~ | H [a |28 ]| 228
< I . «, | << |Hm =g
CaapHan 80 60 50 | 70| 70 1 50 | 45
Iy
npecco-
BaHHAad
Kaena- — 80 70180 | 75160 &5
Hasl




[Tpu oTHoLIEeHHSX ho/0 , MEHbIIMX BEJHYHH,
yKa3aHHbIX B TalJa. 42, HO He MNpeBbllaIOLIHX
ho/8 =60, nocraHoBKa pebep KECTKOCTH He Tpe-
6yercsi. B npoTuBHOM cJyydyae pedpa KeCTKOCTH
paclroJaraloT Ha pacCTOSIHUSAX He OoJiee 2Ah,.

6.4. B 6ankax ¢ NOABHXXHOH Harpy3kou Mo
BEPXHEMY MMOsCY NpoBepKa YCTOMYUBOCTH CTEHKH
fIPOM3BOAHTCS MO yYKa3aHUSM INPUJOKEHHA 9.

6.5. [IpoBepka yCTOHYMBOCTH CTeHKH OaJjKH
CHMMETPHYHOr0 CeyeHHUH MNpH OTCYTCTBUU IMOI~
BUXKHON HArpy3Kud Ha BepxHeM Iosce Oajku B
cjayyae yKpenJieHusi CTeHKH TOJbKO NOoNepeyHbIMH
pe6paMH >XeCTKOCTH IPOU3BOIAHTCHA IO QopMyJie

2 \
V(&) +(Z) <o, (29
Oy To
rae
— 9 1( 1003 )’m/(mz, (30)
(0 42+_° 32 )( 1000 ) miew?,  (31)
d — MeHblIAasA H3 CTOPOH NMJACTHHKH,;
B — OTHOLIEHHEe OO0JblUeH CTOPOHbl K MEHb-
Hien;
=1 — nns cTeHok u3 cnaasa mapok AMr-I1,

AB-T1, AOA33-T]1, A/135-Tl; B ocTaJsb-
HbIX CJIyyanX, eCjlH OTHOLIEHHE MpuBe-
AEGHHOT0 HaNpsXXeHUsA O; K pacuyeTHo-
MYy CONPOTHBJIEHUI0O R HAXOAHTCA B UH-
TepBaJe

2 ___.____‘/
2 _

¢ npunumaercs no taba. 43.

+ 3r 1, (32)

Ta6anua 43
3Havenne © B 3asucuMocTH OT O;/R

/Rt & | 0.7 0,75 10,8 | 0.85 | 0,9 | 0,95

B |
0,974 0,860,788 0,70310,607

0,922 0.5

o |

a5 Bcex cmiaBoB, BKJAOuas cnjaassl AMr-I1,
AB-T1, AJ33-T1 u AII35-T1, 3nauenus Ui > 1

He JNONYCKaKTCH.

6.6. IIpoBepka ycTOMUHBOCTH CTEHKH CHMMeET-
PHUYHOTO CE€UEHHUS NPHU OTCYTCTBUHU NOMABUIKHOMN Ha-
'PY3KH Ha BepXHeM nosice 6aaKy B ciaydae yYKperl-
JIEHUS] CTEHKH TNOolepeuyHLIMU pebpaMu H OJHHUM
NPOAOJNLHLIM peOpOM, PacnoJOXeHHBIM Ha pac-
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CTOSIHUH D) OT CXKaTOH KPOMKH OTCEKa, NMpOoUu3Bi«
OAUTCA OTHeJbHO s 00eux MNJNacCTHHOK, pasje-
JIEHHBIX NPOAOJBHBIM pPelOpoM.

a) IlepBasi nnacTHHKaE, PACIOJOXEHHAA MeX-«
Ay CXKAaThbIM MOSAICOM H NPOAOJbHLIM peOpoM, NpPo-
BepsieTcss no gpopmy.e

——-+( ) < 9, (33)
Op1 Yol
rie
Gy = _ 0,92 ( 1006 )3m/cu’, (34)
b\ b
—

Ty; — onpeneasercs no gopmyae (31) ¢ noacra-
HOBKOH B Hee pasMepoB INPOBEPsIEMOH IJjac-
THHKH,

Bennunna W9 onpexeasercs no
n. 6.0 u Taba. 43, HO NPH 3TOM

%=V (1= ra0mr

6) Bropas nsacTHHKA, pacnojioXXKeHHass MexX-
Ay PacTAHYTbBIM IMOACOM H IIPOAOJBHBIM pebpoMm,
npoBepsieTcss no ¢opmyJie

h 2
02(1.—-2-—‘—)
N hy

YKa3aHHAM

o* +3(0,9)* .

+(—'5-)“ <1, (35
0’32 To2
rae
Op2= ———9—'—387-—-2-( ]206 )z m/emd, (36)
oo 2T
ho

Toe — Onpeneasiercsa no gopmyae (31) ¢ noacta-
HOBKOH B Hee pa3MepoB NpoBepsieMOR MMACTHHKH,

6.7. B creHKe, YKpenJeHHOH TOJIbKO MONepey-
HbIMH peOpaMH KeCTKOCTH, pPasMep BLICTyNalo-
wei vactd b, nmapHoro cHMMeTpuHyHoro pebpa

h.
N0JKeH ObiTh He MeHee — +40 mM, TOJIHH2

pebpa noaxHa GbITb He MeHee b,/12 u paccrofi
HUe MeXAy pebpaMn He JOJXKHO npeBbilIaTh 2A,.

[Ipy HaNHUHUKH OAHOTO NPOLOJILHOrO pebpa He«
0OXOAHMBbIii MOMEHT MHEPUHH nonepeyHoro pebpa
J, onpeaensercs no popmyJie

3
Jp == 3h, 0°, (37)
a HeoOXOIOHUMBIH MOMEHT HHEepUHH MNPOAOJBEHOTO

pebpa onpenensieTcsi B 3aBUCUMOCTH OT BEJIHYHHH

-—Ei no ¢opmyaam taba. 44. O603Hauenus a, Ao R

8 cm. m. 6.2
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Ta6banuwa 44 CcTH U PacCUHUTBHIBATLCA HA NPOMOJbHBIA H3rub H3

3HayeHHs] HCOGXORMMOro MOMEHTAa HHEpUHHM VIOCKOCTH KaK CTOHKa, HarpyXeHHasi OMNOPHOH
apoaoabnore pe6pa Jp.p peakuued. B pacueTrHoe ceueHHEe 3TOH CTOMKH
npenenhmm' BKJ1I04aI0TCS] pebpa JKECTKOCTH H MNOJIOCH CTEHKR
buh. Eneeﬁpﬁlfp?ifnnupb:}ﬁnﬂh;iﬁggg mupyHod g0 128 ¢ KaXA0H CTOPOHBI pebpa.
pebpa Jyp o MUHHMATL- | Maked. PacuetHas aJUHA CTOHKH NPHHHMAaETCAd pPaBHOH
BbICOTE CTEHKH.
Boictynamooumue yactu OnopHbiX pebep xKecT-
0,2 (2 &0 5_5_) a*d? 1.5 hod? Thod KOCTH JOJIXKHBEI ObITh NJIOTHO NPHUTHAHBI WJIH MPHU-
7 ke | ko ' BapeHbl K HUXHEMY noscy 6aJKH U NpOBepeHH
. 283 | Ha 1nepenadyy ONOPHOH peakuHH C o 3
0:25 (1,5—0,4—:;) ‘;:’ 1,50% | 3.5k 53#,1Ky.p AZHY prOH pEatl HOpHR B
0,3 1.5 hyd3 CTEHKH UEHTPAJIbHO-C)KATbHIX
l H COKATO-U3OTHYTLIX 3JIEMEHTOB
by [IpumMenanue Jlns mpoMeRYTOUHBIX 3HAYEHHA 6.9. B 1eHTpa/NbHO-CKATHIX CTEPKHAX HA:
—=— JONyCKaeTcsi JHHelHas HHTEePIOJSLHS. HOoJIbLIEE JONYCTUMOE OTHOLIEHHE PAaCYeTHOH Bbi-

ho COTHl CTEHKH ho {(cM. . 6.2) K COOTBETCTBYIOLILEH

TOJIUIHHE OIlIpeaeJsaeTCsd B 3aBHCHMOCTH OT pac-

Mpu pacnonoxeHun pe6ep ¢ OAHOH CTOPOHE JeTHOH BEeJHUYHHBEI A U THUIA CeUeHHd mo TadJ. 45
B ciyyae HenoHanpsixkeHHs CTep:KHSl 3Haye-

CTCHKH MOMEHT HHEPUHH BbLIYHUIACTCHA OTHOCH- h
0

TeJBHO OCH, coBNajaplieii ¢ 6auxaiwed K peb- HusA ~  MOJyUeHHble U3 TabJ. 45, MOryr ObiThb
DY FPaHbI0 CTEHKH.

‘ ﬁ Rq N
B Mecrax nepeceuedHuss ¢ momepeuHbIMH peb YBETHYCHD! B RQ pasa (0=-— — pacueTHO®
paMH NpEepPbIBAIOTCA NPONOJBLHEIE pebpa. Y F

6.8. YuacToK CTeHKH cocTaBHOH OasJIKM HaJ  HanpsxeHHe, ¢— Ko3(pULHEHT NpPOJAOJBEHOrO H3-
OTIOPOH JOJI’)K€H YKpenJasaTbcsl pebpaMH XKecTKo- ruba), Ho He GoJiee yeM B 1,5 pasa.

Ta6bauma 45
ho

Hau6oabiiHe AONYCTHMBbIE 3HAYCHHA ——

d

[IpeneabHnie 3HaueHHUA B,/0 aasa CeueHHR

[t L «‘[L% nre D m

" Pacq_e'rﬂai d_ L
6 ) i
n/m Mapka cnaasa (l:{u.K?I(.:T::IY) X I | | ﬂp}:{;ﬁ:qa
- -1|:!-"-1=r- h=(03+QS)h, |
_ | ‘
1| AHI-M, AMu-M, % < 0,3 33/VR 36/y R <70 ? 8
—_ b
AMr-M, AI31-T,AB-M | A>1,5 70 70 g =
— . ="
2| AMr-I1, AI33-Tl,| A<0,3 60/V R - 66/V R . =
AB-T1, AI35-T1 A>1,5 67/ RV | 74/ V R <700 = &
J— S — C O,
3| AMr5-M, AI31-TI,| 2<0,3 42/y' R 47/V R = 5
AB-T, AMr6-M, o \ o 29
AMr61-M, 11-T,B92-T, | A>1,5 67/v R 74/V R<T0Y) | 93
ﬂlﬁ"T, BQS‘TI I Cﬁ - '-;._
MpuMmeuanuusa: 1. 3nadenua h,/0 Ans AByraBpoBMX H H-06pa3Huix ceuenuit ysennuusalorcs Ha 25%:

HO npuHuMalTcad He Goasiue 70, _ N
2. IlpeneabHbnle 3HaueHHd hy/O Mexny A=0,3 n A =1,5 NPHH HMAKTCA MO JHHeHHOH HHTEPHOAANHH.
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6.10. [Ing cTeHKH CXKaTO-H30THYTOro 3JeMeH-

h
ra HauboJiblliee JONYCTHMOE OTHOLIEeHHe -—-63 onpe-

nendercd 8B SaBUHCHMOCTH OT BeJHYHUHHLI
o—0’

CHull I1-B.5-64

CTeHKH MeXIY NnoscoM M peOpPOM paccMmartpuBa-
eTCs1 KaK CaMOCTOATeJNibHAsA NMJAaCTUHKA COIVIAaCHO
ykazanuam 1. 6.10.

Heo6xoaumeiii MOMEHT HHepUuH pebpa omnpe-
geasierca no popmyJae

o = , .
Yy ) J = 6h, 0°,

rle O -— CKHUMawIlee HANpsKEHHe YV pacyYeTHOH
rpaHulbl CTEHKH, BEIUHCJIeHHOe Oe3 yye-

Ta KO3pduureHToB @, @i U CQ;
6’ — COOTBETCTBYIOIIlee HanpsikeHHe y IIpo-

(39)

[Ipu 3TOM pekoMeHayeTca BKJWOYaTh MNPO-
NOJIbHOe peOpOo B pacyeTHOe ceyeHHe 3JleMeHTa.
Ecau yCTOHYHBOCTL CTEHKH He oOecneyeHa, TO
B pacyer BBOJUTCH TOJIbKO 4HAaCTh €e CeueHUus IIH-

THBOIOJOZKHOR — PacueTHon — TPAHHLbL  nyyoji no 12 8, cunras oT rpanun pacyeTHoOH LIH-
CTEHKH. PHUHELI
ho ' h
Hpu a< 0,4 BestumHa 5 [TPHHHMAETCH Kak 6.12. CTeHKH CHJIOMIHBIX KOJIOHH NPH -—5}55
IIJIH6 9CTEHOK UEHTPAJILHO-CKATBIX  CTEPIKHEH  jonwupy yKpenasTbCs NOMEPeYHBIMH peGpaMm
(“'n- ). 0.8 . XKECTKOCTH HA paccTogHusx 2h¢o—+2,59 OQHO OT
pra> U0 NO0MKHO COOMIONATBCA YCIOBHE  nnyroro, HO He MeHee YeM B [ABYX MeCTax Ha
by 100 ka (38 Ka)KJAoHd oTnpasoyHod epunune. Ilpm Hanauuum
5 S o ) mpomodbHOTO pe6pa paccTofsHHE MeXAy Morepey-

HBIMH pebOpaMu MoXeT OblTh yBeJuyeHo B 1,5
pasa.

Boictynamomasa yacre nomnepeuHoro pebpa

rae ks Gepercs u3 taba. 46, 0 B T/cm?.
B unrepBajsie 0,4<a <0,8 npuMeHsieTcss JH-
HelilHAsl HHTePINOJIALHS MeXAy 3HAaueHUsIMH HAg/0,

h
CAeHHLIME A O =04 1 6 —0.8 XKECTKOCTH b, JOMKHA ObITh He MEHGGE% +40 mm.

| Buavenns by Ta?”.”“ iﬁ Tonmuua peGpa nosxHa GeITh He MeHee b, /10,
- I |, CBECHI MOSICHBIX JIUCTOB H MOJIOK
; ' ' ' A C)KATbIX, C)KATO-H3OTHYTbIX
— — — T U U3IT'HBAEMBbLIX 3JIEMEHTOB
ks ‘0,63 0,74} 0,89 1109| 1,4 1 1,75 | 2,1 6.13. Hauboabumee JONYCTHMOE OTHOIIEHHE
|

L ni— - A—

—' b/d nna HeokaliMJIeHHOro cBeca B LIEHTPaJbHO-
6.11. B cjayyae YKpeIJieHUsI CTEeHKH IPON0Jib- CKATBIX HJAH CHKATO-H3OTHYTHIX CTEPKHAX Onpe-
HbIM PeO6POM KECTKOCTH, PACHONOKEHHBIM mocpe- A€ASE€TCS B 3aBUCHMOCTH OT PaCYyeTHOH BEJHUH-

IUHe CTeHKU, HauboJee HanpsiKeHHaag 4acthb HbI A U THUIA ceueHUd no TabJu. 47.
Tabaumwa 47

HaunGoabinne pomycrumbie 3uauenus b/0

[IpeseapHnie 3HaYeHHN b/E nas ceyeHHH

- - .
— — -

Pacuer-
No ruﬁl:f?;::-rh % [pumeya-
n/n Mapka cmnaasa = "EL’ A | Hue
(cM. 1n.4.17) QE:L‘ I I i EL
1 AMr-TI, AI33-T1 | A <0,3 ‘ 15/ VR 13V R
AB-T1,  AI35-T1, | A>1,5 19/V' R 22/V R
B95-T1 - R B
— mjcm?
2 Bce npoune cnaasn| A <0,3 15/V R+1,2 15/V R+4-1,2
A>1,5 19/V R <22 22/V R <22

MprmMeuvanusda: 1. B nepaBHO60KMX Yyroiakax 3HaueHusa b/0 paa Goxbiued moAkH ypeaxHuuBawtca na 10%
IO CPaBHEHUIO ¢ TAaOJHUYHBIMH 3HaueHHUSMH.

2. 3nauyenve b/d ana cTeHKW TaBpa NMPHHHMAETCA TAKHM XK€, KaK JAa 60abliel MOJAKH HepaBHOGOKOTO yro-
Ka, T. €. ¢ yBeaxuuenuem Ha 109%. B B

3. [Ipeneabunie 3nauennn b/d mexay A=0,3u A=1,5 npuaumaroTca 1o AHUHeHHO# MHTEPNONALHUM.
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3necr b — pacueTHas UIHpPHHA CBeca, H3Me-
psiemMasl B 3JieMeHTaX NPeCCOBAHHbLIX, IPOKATHHIX,
CBApHBIX H KJenaHblX 0e3 MOSICHbIX JIUCTOB, OT
cBOOOJHOro Kpasi cBeca [0 FpaHU NPUMBIKAIOUIEH
cTeHKH (MOJIKH); B KJENaHBIX 3Je€MeHTaX C Io-
SICHBIMH JHCTaMH — OT CBOOOJHOro Kpas JIKCTA
oo OauKanuienn PHCKH 3aKJIENOK. -

[Ipn Hanuuum ByTa, 00pasylollero co CBECOM
yrosq He MeHee 30° pacuerHass LIMPHUHA H3MepH-
ercs N0 HayaJsa ByTa (B C/Jyyae BHIKPYXKKH Oe-
peTcs BIUCAHHBIH BYT);

0 — TOJILIIMHA CBeca.

B cayuyae HeaoHanpsiKeHUsl 3JieMeHTa 3Hauye-

Huss b/8, nonyueHunle u3 taba. 47, Moryt ObIThb

RFe*
yBeJHYEHH B l/ N’ pa3a, HO He OoJiee ueMm

B 1,5 pa3sa.
31ech @F-— MeHbillag H3 BEJHYHH ¢, @,

cpﬁg,‘ U C®, UCIIOJIb30BaHHbIX MPH NPOBEPKEe YCTOH-

YHBOCTH 3JIEMEHTA.

6.14. HauboJbinasg I1WHPHHA CXKATOrO0 nosca
CBapHBIX M npeccoBaHHbIX 0asoK, a TakXKe pas-
Mephl CBECOB CXKaTblX MOACHLIX JHUCTOB KJE€NAHbIX
6aJI0K HAa3HAYAITCSA C YYeTOM AONYCTHMBIX Ipe-
NeJbHBIX pPa3MepoB CBecOB, HNpPHBEIAEHHHIX B

taba. 47 pna A < 0,3.
Hauboabmne pasMepnl HeOKaWMJIEHHBLIX IIO-
JIOK YrOJIKOB B CXAaThIX Nosicax KJenaHblx 0aJiokK

6e3 TOPH30HTAJIbHBLIX JIMCTOB MNPHHUMAIOTCA MO

TabJ. 48.

Tabauuya 48

HaunGoaswne pasmepbl HCOKAHMJCHHLIX MOJAOK YFOJIKOB
B CXKAThiX MOSCaX KAenaHbix 0aJiok
6e3 ropH3OHTaJbHBIX JHCTOB

-
—— - —

Aﬂl-Ml

AMu-M,
AMr-M, AMr-IT, :

Mapka AB-M, [ AMr6-M, | 3 o | U6-T| o
CNA2BA AN31-T., | Ad33-T1, | & - | B9-T -
A131-T1, { AB-TI =k
AB"T! EE:C:{

AMrs5-M o )
[lInpuna 156 144 128 | 116 | 108

noakH (or ;
ofyuixka A0
K POMKH) I

B cayyae HedOHanpsKEHUs 3JIeMEHTa HaH-
6oJsbllaf MIHPHHA Nosica (MOJKH) MOXKeT ObiTb

R
yBeJHUYeHa B ‘/—U—- pa3a, Ho He 6oJee yeM B 1,5

pa3a; 3feCb ¢ — 0OoJblllasi H3 BEJHUHUH:
M,y Myx_

X NHT

4_

HIIH O =

g =

Ps W Jy_-lt
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6.15. IIpn ycHJeHHH cBOGOAHBIX CBECOB yTOJ-
mweHussMH (6ysab6aMHu) npenebHble OTHOLIEHHS
b’/ 0 onpeaeasoTca no ¢opmyJe

K — — . —
1 \I3y ,
g+0,3 {I+C[l+4{1———)] }y‘l”
b N S S S S V2 B
6 B -+12,35y]
=k B, (40)
rae kR — ko3dbuuueHtT, onpeaeassieMblii 1o
TabJ. 49;
Tabnupa 49
3Hauenne koadpoHuneHTa X
| ) B 3HayeHNs mscbcb_um;em:_
R B popmyae (40)
AJ8 CNAaBos
BCeX, KpOMe
) AMr-I1,
. AAﬂh:g 'Ir'Il Al33-T1,
HII 3 . AB-T1, AB-TI1,
CeyeHHs ! A35-Tt A L135-T1
NPH OTHOCHTEABHOR
rH6KOCTH A
<03 | >1,5 | mobon
! 2,5 11,06 | 1,35 1,35
| 7,9<B<12 3 [1,24{1,69| 1,69
3,5 | 1,46 | 2,06 2,06
[lIBennep,| —— — — _
B
ABYTEED 25 | 1,04 | 1,28 | 1,28
16<B<20 3 |1,2 [1,59] 1,59
3,9 | 1,4 | 1,94 1,94
— — | —_ _—
2,5 1,06 | 1,17 1,17
Vreogox | (0 SP<12 [ ‘ 3 11,24 1,41 | 1,41
| Tasp, 3,5 | 1,46 | 1,67 1,67 |
Kpectr |~ (1 I——""I
2,5 [ 1,04 ) 1,13 1,13 |
16<B <20 3 1,2 | 1,35 1,35
3, | 1,4 1,6 1,6 |

[IpumMevande J[na npoMeXyTOYHHIX 3HAUEHHIl

oT 12 no 16 ¥ orHOCcHTeabHbiX THOKocTteH ot 0,3 ao

1,0 Ko3dpoduuueHt & onpenessaTo nMo JAHHEAHON HHTEp-
NOJISILHH.

b

f= — — MPelejbHOe OTHOWEHHE WHPHHBI CBeca b

K ToJHiHHe O NpH OTCYTCTBHH OYyJbOW
(Taba. 47);

b’ — mIHpHHA cBeca, uaMepseMasi OT LIEeHT-
pa yroawenus (Oyab0Obl) 40 TrpaHH
MPUMBIKAIOLIEH CTEHKH (MOJIKH) HJAH N0
Hauyasa Byta (n. 6.13);

d — TOJIIUMHA CBeca.

D

r

6 »

|

Y1
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D— nuaMerp kpyrsoii 6yjan0bi; B KBajapar-
HblX U TpaleluenaajJbHblX YTOJIUEeHHAX
HOpMaJibHoro npodunasi, D — BbicoTA
YVTOJILEHHSI NIPH LIHpUHEe OyabObl He
meHee 1,00 npu TpaneneunanbHLIX H
1D npu nNpsAMOYroJIbHbLIX YTOJILEHHAX

(puc. 8);
_I.

Y AD

=

Puc. 8. Cxema 3J1eMeHTA
¢ 6ynbbon

¢ — Ko3bPUUHEHT, TNPHHUMAEMBIH  TIO
TabJ. 50.

6.16. YCTOHYUBOCTb CTEHOK LEHTpPaNbHO-CXKa-

THIX TPYO KPYyrioro ceuyeHusi (KPYyroBbLIX LIHJIMH-

TpHUYeCKHX 000J0ueK) npoBepaeTcs no ¢gopmyle
o< 0, (41)

CHull II-B.5-64

Ta6aunga 50

3Hauenue koaddunuenra ¢

] 3HayeHud ¢ B QopMmyae (40)
A48 CHJAaBOB

AMr-I1,

scex, kpome AMr-II, | A 53371

THII CeueHHUN A 433-T1, AB-Tl, AB-T1,
AJ135-T1 A J135-T1

NPH OTHQCHUTEALHON TFHOKOCTH A

l <0,3 | _:.;1.5_ l no6of
[lIBeanep, AByTaBp. . . 0,2 0,8 0,8
Yronok, TaBp, Kpecr . 0,2 0.4 0,4

rae O, — MeHbwas U3 BeJUYuH @* R u cEO/r;

0 — pacyeTHOe HaMNpsXXeHHe, BbIYHCJIEHHOe

o ceueHuo Opyrro 6e3 yuera KO3(-
(QUIUEHTa o;

r — pajMuyC CpeIMHHOH NOBEPXHOCTH TPYOH.

0 — ToJIlIMHa cTeHKU. 3HaueHHsaA o¢* wu ¢ Ge-
pyTcst U3 taba. 51 n 52,

Tabauna 5%

3HaueHue koadduunenra ¢*

OTHOIIEHKE pannyca CPEANHHOH NOBePXHOCTH TPYOH (r) K ToamuHe cteHkd (3)

Mapxa cnaana I

25 50 l 75 100 I 125 150 200 250
B92-T (upoduias), BO5-T1 . . . . . 0,95 | 0,82 0,7 | 0,61 | 0,54 0,48 0,39 0,32
]
AMr-11, AMr5-M,  AMré6-M,
AMr61-M, AI31-T1, AII33-Tl,
AJl135-T1, AB-T, AB-T1, B92-T
amer, AT oo o v e o v 0 1 096) 0,8 | 0,75 0,67 l 0,6 0,54 0,45 0,37
I
All-M, AMu-M, AMr«M, Al3I-T, | |
AB-M . . . . o e s e e 0,97 0,87 | 0,79 | 0,72 0,66 | 0,6 0,5 0.42
|

YCTOHUHMBOCTh CTEHOK BHELEHTDPEHHO-CXKAThIX
TPpYyO KPYIJAOro ceueHusi (KPYroBulX IHJAUHADHUEC-
Kix o6oJiouek) mnpoBepsiercs no ¢dopmyae (41),
HO NMoag ¢ HDOHUMAaeTcss HauboJiplee CXKHUMalouee
HanpsKeHHe, BHIYHCJEHHOE MO CeYeHHI0 OPYTTO
6e3 yuera Ko3(dduuueHTa ¢° , a 3HAUeHHE 0,
yeeanuupaercs B 1 +0,1 (1—o'/o) pas, rae ol—

HauMeHblllee HalpsaXKeHue (pacTaruBalolliye Ha-
NpSXKEHUST CYUTAKOTCA OTPHULIATEJbLHBIMU).

B Tpy6ax 3aBOACKOro H3roToBJIeHHA, He UMe-
IOIUHX MOHTaXXHBIX CThIKOB, KpOMe COeJHHEHHUH B

y3nax ¢pepm, npu r/ 0 35, yCTOHYHUBOCTH CTEHOK
He NpoBepsIeTCH.
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Ta6auyga 52
3HayeHHe ¢
T |
rit I 50 l 100 150 200 250 | 500
c 0,3 l 0,22 ' 0,20 ‘ 0,18 l 0,16 I 0,12

/. OCOBEHHOCTH PACUYETA
3JJEMEHTOB KOHCTPYKLUHUH
CNPUMEHEHHUEM TOHKOJIUCTOBOTO
AJTIOMHUHHUA

ObBJIACTb MPHUMEHEHHA H BUbI
HANPAEHHOIO COCTOAHUSA 3JNEMEHTOB

7.1. TOHKOJHUCTOBOH aJIOMHHHH B OOJbBIIHHCT-
ge CJyyaeB NPHMEHsieTCsl B KauyecTBe OCHOBHOTO
3JIEMEHTA OrpaxKAawlluX KOHCTPYKUUH IUIUT, Na-
HeJlek, HACTHJOB U MP.

M3 npodunupoBaHHBIX (BOJHHCTBIX) JIHCTOB
MOTYT TaKXe H3roTaBJHBAaThCH IPOCTPaHCTBEH-
Hble KOHCTPYKLHH, HAaIpUMEp TpeXrpaHHble apou-
Hbl€ CHCTEMBbI.

DJeMEeHTOM KOHCTPYKLUHH OrpaxKJaeHusi sBJis-
fOTCA: - |

a) MJOCKHH JIUCT, NOAKpenJeHHbH peOpaMH
HJIH CMeUHaJIbHONW BBILITAMMNOBKOY;

6) rodpupOBaHHBIf JUCT 6e3 NOAKpPeNnJeHHH
HJH CO crellHaNbHBIMH NOJAKPerJJeHHsIMH.

Ilpu pelcTBHM MNoONepeyHou Harpy3Kd Ha
IJIOCKHe HJH TOOpHUPOBAHHBLIE JHUCTLH, HMeEIIIHe
COOTBETCTBYIOLIME NOAKpENJeHUst B BUle pebdep
no BCeMYy CeuyeHHIO0 JIUCTOB, MEPNEeHAHKYJSAPHOM
pe6paM, MOTYT BO3HHUKATLb CXKHUMalollue Hanps-
XeHHs (a5 roppUpPOBAHHBIX JIUCTOB IPH COBHA-
JEeHWH HanpasJeHHs Todpa-BOJHbLI C Hampa,Jie-
HHeM pebpa).

[Ipy cxKUMalOIWMX HanpsXKeHUAX, BbI3BAHHLIX
MJH TIONepeyHOH HAarpys3koH (IpH HaJUYUM pe-
6ep), uJIU HenocpeJACTBEHHbIM JeACTBHEM TIpo-
AOJIbHBIX CHJI, VUHTBIBAETCs 3aKpPHUTHUECKas CTa-
Iust paboThl JUCTOB.

Jlas 3Toii 1eJad HCIOJAL3YIOTCH pPeadyKIHOH-
Hble KO3(hdHUHEHTb], TPH NOMOLIH KOTOPHIX yCTa-
HaBJHBaeTcss pabouas nJjouiaAb JHUCTOB, HaMpPsi-
JKE€HUsi B KOTOPOH MOTYT JOCTHraTbhb pacCyeTHBIX
3HAUEeHHH.

OcTtaJjipbHasg yacTh JIHCTA, HE BOLIEAUIasg B 3TV
fJI0laxb, pacCMaTpuBaeTcss Kak Hepabouyas.

3a pabouylio mjioulaab NPHUHAUMAETCH Fierro.

[1nockue JHCTH NMPU AOCTATOUHOU XKECTKOCTH
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ONMOPHBIX 3aKpelvieHHH B NJOCKOCTH JIMCTa Ha
NeHCTBHE TONEepeyHoy HAarpy3ku padboTaloT Kak
memOpana. Ilpu otHowenuu #//<1/400 ux pac-
YET BO3MOXXHO MPOHU3BOAHTL TOJILKO Ha YHCTOE
pacrtsixkeHue. [lpu ornowmenusix #/1>1/400 auct
JOJI2KeH paCCUUTLIBATLCA Ha COBMECTHOe IeHCT-
BHe u3ruba " pacTsKeHHS.

DJieMeHTbl MEMOGPAHHOTO THIIA MOTYT HCIOMb-
30BaThCsl KaK 0Oe3 npeaBapHUTENbHOTO HamnpsKe-
HUSl, TAK U C NpelBapuUTeJbHLIM HanpsKeHHeM.

JdaeMeHThl, padoTaloliHe Ha cKaTHe
M H3rub

7.2. Ilpu pacuere Ha MNPOYHOCTH CXKATOrO B
ONHOM HaNpaBJIEHHH TNJOCKOr0 JIMCTA, ONEPTOroc

E

Puc. 9. PacueTHas cxeMa ¢¥KaTOro TOHKOJHCTOBOTO
3JIeMeHTa

b — nmosiHas LIHPHHA CcedeHHA: ¢ — paloyam MIHPHRA ce-
HeHHR

M0 KOHTYpYy, B pabouyi njoliaJb BKJAKOYAETCH
4acTb JIUCTA HA wWHpuHe 2¢ (puc. 9):

¢ = 0,95¢ |/ o -g-_,

(42)

rie {-— TOJIUIUHA JHUCTA;
0 — HanpsxeHue B pabouer nJoilajau JUCTA;
E — Monysib NPONOABHOH YOPYTOCTH, pPaBHbIN
710000 ke/cm?:
0 — Ko3¢pHUUeHT, NPHHUMAaeMbld no Tab.J.
43 B 3aBHCHUMOCTH OT OTHOWeHus o/R:
R — pacueTHOe cONpOTHBJEHHE.

7.3. Ilpu pacuere Ha NPOUYHOCTL U o AedoOp-
MalHAM NJOCKHX JIUCTOB, MOJKPENJEHHbIX IpPO-
JOJNbHBIMH pebpamH, Kak [pH HAEHCTBHH TpO-
JOJILHOI CHJIbl, TaK W MONEPEYHOH Harpysku (u
YCJIOBHH, YTO B NONEPEeYHOM CeYEeHHH JHCTa BO3-
HUKAIOT CXKHUMAIOLIHEe HalpsXxeHUa) B pabouyio
naowans, pebep BKAIOYAETCHA JHCT HA WHPHHE C
(puc. 10,a), onpenensemeliii no ¢dopmynae (42).

[Ipumeuvanue IIpH pacuere NJAHT H NaHedei HU3
anoMunua ¢ R=> 1000 xe/cm? B dopmyae (42) BO3IMOXKHO
3HayeHHe ¢ MNPHHUMATL MNOCTOSHHHM, paBHbM 0,67 R H
COOTBETCTBEHHO =1.
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Puc. 10. Pacuetnas cxemMa JHCTOB, noa-
KpenJeHHbIX NpOAOJbLHBIMH pebpaMu

& — NAOCKHR JHCT, 6 ~— rodpHpoBaHHBA JAHCT;
1 — pebpo

7.4. Ilpu pacuere Ha NpoOYHOCTL TOGHPUPOBAH-
f€Oro JIHCTA, ONEPTOrO MO KOHTYPY H CKHUMAeMOro

8 HanpasJIeHHHU ropoB, NMPH OTHOLIEHHH afb >3

(puc. 11, a) B pabouylo nJjolagb BKJ/JAHOYaeTCH
4acCTh JIMCTA Ha LIHUPHHE 2 C:

c=1,04V —(y/D.D,+D,,). (43

B dopmyae (43):
R — pacyeTHOe CONPOTHBJIEHHE;

E — moayab npoaosbHOH yOpyrocTy;
-G — Moayab caBura;
J, — MOMEHT HHEDUHH Ha €JAMHHILY JJHHBI
OTHOCHUTEJNILHO HEUTpaJbHOH! OCH rodpa;
K n d — mwar u AJuHa 1Mo nepuMeTpy OXHOH MO-
JyBOJHB (pHC. 13);
{ — TOJILIMHA JHUCTA.

Korga orHomeHue a/b<3 uau rodpupoBaH-
HbI JIUCT pasjessaercss IOHepeyHbIMH pebpaMu
Ha psAl fYeeKk C COOTHOIIeHHeM cTopoH a/b <3

37 —
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(puc. 11,6), 3nauenue c¢ onpenensiercss mo ¢op-
MYyJIe

—0 Kip b - E’_)_
c =074 ‘/ MR (D_,,,. — +2D,,+ D - (44)

B ¢opmyane (44) a u b cm. no puc. 11, octans-
Hble 0003HaUeHHUs cM. 1o hopMyJae (43).

Puc. 11. Pacyetnas cxema cxkatoro roppH-
DOBAHHOI'O JIHCTA

a — Ge3 nomnepeyHuix pebep XKeCTKOCTH: 6 — ¢ NoO-~
nepeunbiMH pebpaMH KeCTKocTH; [—pebpo XKecrt-
KOCTH

[Tpumeuanue. Ilpu HaAUUUN NPOAOJLHHX pebep
(puc. 12) B palGouyio nmaolanb BKJIOYAETCH ILIOWAAb pe-

6ep M 4acCThb JIUCTa Ha UIUPHHE € B KaXAVIO CTOPOHV OT
pebpa.

7.5. Ilpu ucnonn3oBaHuu ¢opmyanl (44) Mo-
MEHT MHEpLHH HOIMNepeyHbIX pebep XKEeCTKOCTH He
IOJIXKE€H ObITb MEeHblIe BeJUUYUHHI

J b?
Jpeﬁ 2*’ 143 T .

(49)

Ecad roppupoBaHHBIM JMCT M HONEPEYHLIE
pebpa HMEIOT pa3JuyYHble MOAYJH YIPYTrOCTH, TO

e > ~ 25 (452)
P 4Epeﬁ as ’
rae £, — MOAYJb YIPYrocTH MatepHaJsa peb-

pa, octaJsibHbie 0003HaueHUA B (QOp-

Myjaax (45) — (45a) cm. dopmyay
(43).

B cayuae, ecnu Jps ~ MEHbIIE YKa3aHHBIX B
¢opmyaax (45) u (45a) BeJIUMUHH, TO 3HAUEHHE C
noacuuteiBaercsa no ¢opmyae (43). Ilpu 3ToM
3HaueHHe D, cjenyeT NpUHUMATH

Dy =__fi_ ) E# i EJpeg_-
d  12(1—p2) a

7.6. F'oppupoBaHHLIN JHCT, HE UMEIOLIHH TOA~
Kpenasowux pebep (BOJMHUCTBIE HACTHJbBI), NMOMA-
BEePKEHHBIH AEHCTBUIO NOIMNEPEYHON HArpy3KH, Ha
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) N ) MyJie (43) He3aBHCHMO OT HAJUUUS IOMEPEUHBIX
l "'I pebep.

— — ——— 7.7. Ilpn ucnonb3oBanuu dopmya (42), (43)

H (44) ponosHuTeNbHas TNpPOBEPKA Ha YCTOHUH-

BOCTb COOCTBEHHO JIHCTa HE ITPOH3BOJAHUTCH, 3a

HCKJIIOUEHHEM IIDOBEPKH MECTHOH YCTOHYHBOCTR

I rodpa.
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Puc. 13. T'eomeTpHueckHe mnapaMeTpul AJT

@ — TpaneueHaaasHoro robpa; 6 — CHHYCOHZAAL®
HOTO Todpa

TpaneueunganbHbld rop MOKET paccMaTpu-
BATbCHA KAaK CHCTEMA I1IapHUPHO-COUJEHEHHBIX
nnactuH (puc. 13,a); yCTOHYMBOCTb X NpOBeps-
eTcqa no gopmyJie

1,8E
> R. (46)

e p |

Puc. 12. Cxema nauret u3s rodpuponan- ( ¢ )

ROI'0 JIHCTA ¢ NMPOAOJVIBHBIMH H NonEpey- N

HoIMH pebpaMHu CHHyCOH,[La.HbeIH I‘O(})p MOXET paCCMATpPH-
{ — npomoMbHMe  pebpa: 2 — MOMepeuHkie BaTbCS KaK CHCTEMAa HEe3aMKHYTHIX KPHBOJHHEH-
pebpa HBIX 000JIOYEK M MJACTHH, 3aKJIOUEeHHbIX MEXKIV

HuMu (puc. 13,6).
[IpoBepka cpeaHel vacTu rodppa NMpoU3BOAUT-

RPOYHOCTD H 2KCCTKOCTb pPACCUHTHIBACTCA B HA- csl O QJOPMYJIE

mpaBaesud roppa (BOJHHI).

[Tpu HasHuuKH Ha onopax W IO JJUHE HaCTH- k10’45E
Jla pacKpemJsioluX MNOonepeuyHsiX CBSA3EH, pac- o\ 2
CTOSIHHE MeXAY KOTOPDbIMH He npesbiliaeT 60 pa- (,)

pPHYCOB MHEDUHM TO]pA, 3a pabouyio IVIOWalb [IpoBepka YCTOHYMBOCTH OBAJbHOI YacCTH CH-

IPUHUMAETCS [IOJIHAS NJIOWA/b MOMEPEUHOTO C&  yucounanpnoro rodbpa (puc. 13,6) u rodbpa B BH-

‘IeHIIzH- ] 7€ TTOJIYOKPY2KHOCTH UJIH YaCTH OKPY>KHOCTH MIPO-
orapa roppHpOBaHHBIN JUCT NOAKPEIJEH IIPO- H3BOLMTCS 110 (hopMyJIe

IONbHBIMH pebpaMu U OT NEHCTBUS HArPY3KH B

> R. (47)

€ro NONepeyHOM CEUEHUH BO3HHUKAIOT CXKUMalolHe 0,06E¢ > R. (48)
HanpsXXeHusa, pacyer Jucra Ha NPOYHOCTh H TIO r
neopMauusaM cJaelyeT NPOU3BOAHTHL C BKJIOUe- B dopmynax (46), (47) u (48):

HHEM B pabouyio njolaas pebep uacTuJaucrta Ha KR — pacyeTHOE CONPOTHUBJIEHHE;
mupuHe ¢ (puc. 10,6), onpenensemon no d¢op- £ — MOLysb NPOLOJNBLHONH YIPYTOCTH;



! — TOJNIIHHA TIJACTHHLI;
e — IIUpHHA NJaCTHHBI, Tpebyollledl NMPOBEPKH;
7 — PAaaUuyC OKPY>XXHOCTH HJH BbICOTA OBAJIbHOH
YacTU CUHYCOHIAJBLHOI'O rogpa. |
3HaueHnue Kos3dduuuenra £, B dopmyne (47)

ChaelyeT onpenessaTh u3 TabJHLbl 53 B 3aBHCHUMO-

- |
CTH OT OTHOLIEHHUS Y== e rne | — AJAWHA KPUBO-

JUHEHHOTO yyacTka rojpa (IpuHUMaeTcs 3a I0-
JAVKDPYT).

Tabauwma 53
3Hayenue koadduueHTa &,
| —
e/f 0.25 0,5 1 2 4 10 I
R1 l 4,79 a,39 ' 6,14 l 6,92 ' 7,97 I 8,13 |

JheMeHTH MeMOpPaHHOro THNA

7.8. B cayuasx korpa mMemOpaHa pacnoJiaraer-
CA B CpeJHHX NpoJeTaxXx, OHa MOXET pPacCCYHUTHI-
8aTbCH KaK NOJHOCTBIO 3aKpPenJieHHasa Ha onopax.

Ha pgelicTBue paBHOMEepHOU Harpy3kH BKJKOUYa-
€TCA MOoJHAas LWHUPHUHA OTCeKa MeMOpaHHhl.

[Ipu oTHolIeHHH CTOPOH oTceka b/a<!/y MeM-
OpaHa cuuTaeTcss TOJbKO B OJHOM HalpaBJeHHM.

Ecau bla>1'/,, Harpyska pacnpenessiercs
MEeXy ABYMSA HaNpPaBJIEHUSAMH 10 QopMmyJie

Pbi Pa?
Pl = aﬁ—l—}ﬂ H g = %+ b3 ’ (49)

rae b — MeHblIas cTopoHa;
@ — 6osblIasg CTOpPOHA.

B kpaiHHX naHeasX, eC/u crelHaJbHBIMH Me-
paMH He 3akpensieHnl OOpTOBbIE pebpa OT rOpH-
30HTAJIbHBIX CMELIeHUH, TO NPHU CNOCOOHOCTH pe-
6ep BOCIpHUHUMATL CXKHMAIOLIHE YCHJAHS OT pac-
fflopa MeMOpaHa [A0JXKHA pACCYUTHIBATHLCS Kak
HaTAHYTasd MeXAy yrJaamMu.

B 3TOM cayyae 3a pacyeTHBIH NPOJIET NPHHH-
MaeTcda JAJIHHA JAHaroHaJid OTCeKa, a B pabouywo
JIolllaab BKJIOUaeTCcsl lIMpHHa MeMOpaHB!, paB-
gaga 300 ¢.

B saeMeHTax Kapkaca, pacloJIOXKeHHBIX
8J10JIb npoJsieTa MeMOpaHBl, a TakXke H Ionepex
IpoJieTa, B CJaydae 4YeThIPeXCTOPOHHeH paboThl
MeMOpaHbl, HeOOXOAUMO YUYUTHIBATh HANPSKEHHS
OT BO3JEeHCTBUA pacnopa MeMOpaHBl, nepejgaBa-
€MOr0 Ha 3JIeMEHTbl Kapkaca C 3KCIEeHTPHIIHUTe-
TOM, PaBHBIM pPACCTOSAHHUIO OT CepeIdHHbl TOJIIH-
Hbl JHCTAa MeMOpaHBl J0 LeHTpa TAXKECTH ceue-
HUA 3JEeMeHTa Kapkaca. - ITH HanpsKeHus
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JOJKHBI CYMMHPOBATbCSi C OCHOBHBIMH H3THO-
HBIMH HAaTIpPSIXKEHUAMH 3JEMEHTOB KapKaca.

7.9. Ilpu pacyere miuTOB MeMOPAHHOTO THMNA
B pabouyyo mJjolaib NPOAOJbLHBIX 3JEMEHTOB CO
CTOPOHBI CXXaToH (UOPBI MOXKeT ObITh BKJAIOUYEHA
o0lIMBKAa HAa wupuHe o0f B KaXKIYIO CTODOHY OT
ocH npukpemyseHnsa. PacraHyTag oOilluuBKa MO-
KeT ObIThb BKJNIOUYEHA B paboTy NPOJAOJILHBIX pe-
6ep Ha wupuHe 7007 B KaXAYyIO CTOPOHY OT
pebpa.

[Ipu pacuere LWHUTOB ¢ NpeaABaPUTENBHO Ha-
NpsIXKEHHOH OOLIMBKOU M HAJIMYUH TOPILIEBBLIX 3J1€-
MEHTOB XXEeCTKOCTH OOLIMBKAa BBOAUTCHA B paboTy
LIMTA NPH YCa0BHH ofecneueHUs HaNEXKHOH Ie-
pejlayd YCHJAHH OT 3JIEMEHTOB Kapkaca K OOIIuB-
Ke. Ecau nporu® TOpLEBOTro 3J€MEHTa KECTKO-
CTH OT JAEHCTBHSA MAKCHMAJbHBLIX YCHUJIHH B 0O0-

IIIMBKE O, paBeH HWJH MeHbllle BEJHYHHBI:

max
G o6 l

fTDPH'EHgO! 1 E (50)

(rne [ — gauHa OOLWIHMBKH MeEXKAY TOPLEBLIMH
3JJeMEeHTaMH XXEeCTKOCTH), TO OOLINBKA BBOAMTCH
B pPacyeTHOe ceueHue LIMTa MNOJIHOCTHIO. B npo-
THBHOM CJyuYae B pacueTHOe CeyeHue LIUTa BBO-
JAUTCS MOJOBHHA MJoLlanu OOLIUBKH.

BenuuvHa npeaBapUTENbHOrO0 HanpAXKEHHSA
OOLIMBKY NMPHHHMAaeTcss ¢ KO3(pPUUHEHTaMu YyC-,
noBufl paborer 0,9 uau 1,1. Hanpsxenus B 06-
IMBKE JAOJKHbI YIAOBJETBOPATH ABYM YCJIOBHSM:

o, + 0, 1,1 <R, (51)
— 0, + 06,-0,9 >0, (bla)

rge o,— Hamnpsi>KeHuss B JUCTE OT IpeaBapH-
TEJIbHOTO HaNpPSXKeHUd,;
O,— HanpsXKeHHs B JIHCTe OT BHELIHEH Ha-
rPYy3KH.

B npopoabHBIX 3JeMeHTax Kapkaca Heo0Xo-
AMMO YUYHUTbIBATbh AOIMOJHUTENbHBIE HaNpsAXeHHs,
Bhi3biBaeMble paboTol MeMOpaHBl MO/ JNEeHCTBU-
éM MECTHOH HArpy3ku. DTH HaNpsAXEeHUA MOTYT
ObITb OnpeaeneHbl Kak AJs OObIUHOW HeHampsra-
eMoii MeMmOpaHbl. Takoe NOJOXEHHE COOTBET-
CTBYET HCYEPNaHUI MNpPEeABaPUTENbHOTO HaNps-
XKEeHHSI B npefejbHOM COCTOSIHHM IpPH 3arpyxe-
HHUM paCyeTHOH Harpys3KoM.

TpexrpaHHbie CTEepXKHH
U3 TOPpPHPOBAHHLIX JIUCTOB

7.10. TpexrpaHHble CTEPKHH U3 TODPHUPOBAH-
HbIX JIHCTOB YCHJAIOTCS TNONepeuyHbiMu Auadpar-
maMu. KpoMme Toro, no yrjiaM HOONEpPEYHOTro ce-
YeHUs] MOTYT YCTAaHaBJAUBATbLCA I0fACA.

[Ipn pacuere Ha c:KaTHe rpaHed CTEepKH4 B
pabouee ceueHHe BKJKYAIOTCA IM0fAca H YacTb



CHull 11-B.5-64

nucta Ha wupu"e 2¢ (puc. 14). 3HaueHue ¢
onpenessercsi no ¢opmynaam (43) u (44). Mo-
MEHT HHEepUHUH IonepeyHblXx pedep noabupaercs
no ¢opmysam (45) u (45 a).

7.11. Ilpu OTCYTCTBUH NOSICOB HJH NMPU IJIO=
agy IOSICOB, He NpeBnimamilend 1,50 maomanu
pabouero CedyeHUs JHUCTOB, IIPOBEpPKa YCTOHYH-
BOCTH pabouyero ceueHusi KOHCTPYKUHUU HE MPOHU3-

BOAHTCHAH.
')}:C 6 I—C 5) FC‘ 0 l—c q

bj

Puc. 14. CeueHHe TpexXrpaHHOro CTePXHs U3
roppUPOBaHHBIX JIUCTORB

g - Oe3 noscom: 6 — ¢ nosicaMu:; 8 — YCHJEHHOrO NJjo-
CKHMH JHCTaMH

Ecau nnomaae nosicoB npeswimaer 1,5 mnio-
ulaau paboyero ceyeHusi JUCTOB, TpeOyeTcs ce-
ndaJbHaA NPOBEPKA YCTOHUYUBOCTU palbouero ce-
YeHHs1 KOHCTPYKUHUH. Kpome Toro, tpebyercs
1pOBEpPKA MECTHOH YCTOWYUBOCTH rodpa coraac-
HO 11. 7.7.

7.12. O6masi yCTOHYHMBOCTp TPEXTPaHHOTrO
CTepKHS U3 roppUpPOBAHHBLIX JIUCTOB, HArpyKeH-
HOrO TMPOAOJBHOH CHJOH, IPOBEPAETCHA IO €ro
MPUBENEHHOH THOKOCTH Ay, , PaBHOM

Aap = VA,

v— K03 DUIHEHT
CTEPIKHA;
A — HauboJgabluas rHOKOCTb BCEro CTEPKHS.

KosdbdunueHT npuBeleHns LJHHBE v Olpeje-
ndgercsa no opmye

B Roy w2
vV = l/l + 3 - e

Y —— YHCJIEHHBIA KO3((PHUIHEHT, - 3aBUCAIILUN
oT ¢GopMEl nonepeyHoro ceueHus. s

(52)

FAC AJIHH bi

NpUBEHAEHUS

(53)

FAC

— 40 —-

NPOCTPAHCTBEHHOTO
crepKHA ¥ =1,7;

ke — KO3(D(DHUIMEHT, VYYUTHIBAIOMUN H[OHHU-
JKEeHHe MOAyJA CJABUra rodppHpOBaH-
HbIX JIHCTOB IO CPaBHEHHIO C IJIOCKH-
MU, NpUHUMaeTcsa 1o tabJj. 54 B 3aBu-
CHMOCTH OT BBICOTHI BOJHH {15
TOJIUHHLL Jjguctra 6> 1,2 um).

TPEXTPAHHOTO

7.13. IloBpimenue oOIIEH M MECTHOH YCTOH-
YUBOCTH CTEP)KHA MOXKeT OBITb JOCTUTHYTO NV-
TeM BKJIIOUEHHS MJOCKHX JUCTOB B paboTy rod-
pUpoBaHHBIX rpaHeit (puc. 14,8).

[Ipy HaMWYHH NJOCKOTO JHCTA KO3(p(PHIHEHT
NpUBEAEHUS IJHUHBI CTEPXKHSA V onpenensieTcs no
¢dopmyae (53), B KOTOPOH

F F
kc — 1+ 2 :
Fy
rie F;— obuiasg njoliajb NJOCKUX JUCTOB;

Fo — oblllasg nJjolaab ropUpoOBaAHHBIX /N~
CTOB.

(54)

3HaueHue k. HE MOXET NPHHUMATHLCA GOJb-
lle BeJIHYHH, YKa3aHHbIX B TalJa. 54.

Taobauua o4

3Hauenue kKosjpdpuuuenta A

e wnbienilinief

BO?I ﬁff’;au 35 50 65 ‘ 80
ke I 10 ‘ 13,6 l 17 i

7.14. Tlpu coennHeHUU BeTBeH TpPeXrpaHHOro
CTEPXKHS IJIOCKHM JIUCTOM, MECTHasg YCTOHYH-
BOCTb KOTOpPOro obecrneye”Ha, Ko3(pPpHIHEHT MPH-
Be/leHUS AJUHB CTEPXKHS NpHHUMaeTcss o ¢op-
myae (53) npu 3HaueHuun R.=1.

8. PACYET COEAHUHEHHH
KOHCTPYKUHUH U3 AJIIOMHUHHUEBBIX
CIHJIABOB

CThIKKM U NPHUKPEINJIEHUA 3JEMEHTOB

CeapHble coeaUHEHUS

8.1. Ilpu oceBoM pelCTBUM YyCHJIHH HA CBap-
HOoe coellMHeHHe paclipelesieHue HalpsKEHHU NG
IJIHHE IIBa NPHHUMAETCHd paBHOMEDHDLIM.

CBapHBIE MIBbI, BOCIPUHHMAIOLIHE MPOAOJb-

Hble CHJIbI, pPaCCYUTBIBAIOTCA [0 (popMyaam
TabJa. 995.
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Tabauwma bd

PopMyJanl BJAST PaCYeTa CBAPHLIX IIBOB COEJHHEHMH,
BOCNIPHHUMAOINHX NPOROJbHbLIE YCHAHS

Ne B HanpsaxeRrHoe PacuerHas
n/n Tun ceapuoro 1wsa COCTOSIHHE dopMya
| | N
1 CBapHble I1UBH B Cxarune < R,
CTHIK, pacHOJOMXKeH- Im O
Hble MeprneHaruKYyasap- I N
HO JeiicTByloleH cuiae | Pacraxe- . < RCP
Hye Iy & P
!
2 Ceapuble yraomnle | CixkaTtue, N cB
HIBBI pacTakeHHe| g7 7 < Ry
| H cpe3 m/ tI

rae N - pacueTHass NMpojoJibHAsA CHJA;

0 — HauMeHbIUAs TOJIIIHHA COEAHHSIEeMBbIX 3JIEMeH-
TOB;

[ m— pacueTHas JJuHaA 1UBa, PaBHas ero TMOJIHOH
ajauHe 3a BoiyetoM 10 MM, npu BhiBoje LIBA
3a Tnpejennl CThiXa (Ha MOAKAAAKH H T. 1.)
3a pacueTHYIO MJHHY LIBA NPHHHMAaETCs €ero
oJIHAS HAJIKHA;

Ry — TOJIIMHA YIVIOBOTO 11Ba, NPHHHMAaeMas paB-
HOH KaTeTy BIHCAHHOIO paBHOOEAPEHHOTO
TpeyroJibHuKa (pHuc. 19);

B— ko3 dunuenrT, MPUHUMaeMBbl i pPABHHIM
p=0,7— npH pyuHOH H MNOJNyaBTOMAaTHYECKOH
ceapke H P =09 —1npH aBTOMaTHYECKOI

CBapKe.

ik L il —

B T I
1I \ L ‘L' .
DU I S Ry PO

s

Puc. 15. CxeMbl CBAPHBIX ILIBOB

hm — TOJILIHHA UIBa

8.2. CpapHble coelnHEeHHUsI B CTHIK, paboTalo-
e Ha u3rub, pacCUYHTHIBAIOTCA MO (POpMyJiaM,
YCTAHOBJIEHHBIM [JI L€JBHOTO CeyeHHUs C pac-
JeTHBIMH CONPOTHBJAEHHAMH corjgacHo taba. 11
u 12.

8.3. CBapHbie LIBBHI B CTHIK, paboTamwlliue Of-
HOBPEMEHHO Ha H3rud U Cpes, NPoBepsioTCd MO

dopmy.e

I o* 2 CB
= _4'_ + T \< ’ (55)

rae 0 =0, — HalnpsXKeHue B IUBE OT U3ruoa;
T="Ty — HaIpAXKeHHs B UIBEe OT Ccpe3a.
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8.4. [Ipu onHOBpeMeHHOM [EHCTBHH B OJHOM
H TOM JKe CeYeHHHM YIJIOBOIQ 1IBZ CPE3BbIBAIOLIHNX
HaNpAXKEeHHH B JABYX HallpaBJEHUSX pacCyeTr Nnpo-
U3BOJAHUTCA Ha PaABHOIACHCTBYIOUIYIO 3THX Hamps-
KEHHH,

3aKJjgenouuble U OOJTOBLIE COEeIHHEHHUS

8.5. Ilpn oceBoM neliCTBHH NpPOAOJBLHOH CH-
Jbl Ha 3akKJenouyHoe uJUd O0JTOBOE CcOefUHeHHe
(B CTHIKax MJAH TPHKPENJIEHHSAX 3JEMEHTOB)
pacnpejesieHHe 3TOH CHJbI MeEXAY 3akKJels
KaMH MM O0JTaMH [NpHHUMAaeTCsd paBHOMED-
HBIM.

3akJjenouyHble HJH OOJTOBLIE  COEOUHEHUSA,
BOCIIPUHUMAIOIUE IPOLOJIbHbIE CHJIBI, pPaCCUH-
TBIBAOTCA MO opmysam TtabJa. 56.

Tabaunma 56

QopMysbl pAsA pacyeTra 3aKJenoyHbIX
H 00ATOBHX CO€AMHEHHHM, BOCIPHHHMAKWIUWHX NPOAOJbHbLIE

YCHJIUSA
No | Hanpsxen-
o/ THI COeARHeHMH HOe COo- PacueTHas dpopMmyaa
CTOSITHHE
1 3aKienku Cpe3 | N — <R (56)
(Mau 60ATHI) nd
nncpﬁ_
4
| CMatue | — N__ < R (56a)
ndZd M
| 2 Boater Pacrs- N gRg (066)
(06niuHbleE) HEeHHe ntd?
l n—9
. 4
a N 33K
3 3akaenkn | OTpBHIB | — <R, (968}
roi0BKH nmndh
3aKJENKH |
rae N — pacuernass npojoJbHass CcuJa, JAEHCT-

BYIOLIIasi HA COeJHHeHHe;

1 — YUCJO 3aKJEeNOK uiau OOJTOB B COENH-
HEHUH;

Nep— YHCJ0 pabouux Cpe3oB OLHOH 3aKENKH
uay OoJra;

d — nuaMeTp OTBEPCTHA HJS 3aKJenKH HJIH
HAPYXHBIA JguaMeTp cTepXkHs O00JTa;

do — BHYTPEHHHH JuameTp pe3bOH 060JTa;

20 — HauMeHbIIAA  CyMMapHas  TOJIUHHA
3JIEMEHTOB, CHHMaeMblX B OJHOM Ha-
npaBJeHNUY;

h = 0,4 d — BHICOTA MNOBEPXHOCTH OTPLIBA TOJIOBKH

(puc. 16).
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(i N=
¥ Puc. 16. 3aksnenxa ¢ noay-
KDYIJ0H TOJIOBKOM

8.6. 3aknenku u 6oatbl, paboraloiiHe OLHO-
BpEMEHHO Ha Cpe3 H pacTsKeHHe, NpPOBEPAIOT
OTHAEJBHO HAa Cpe3 M Ha pacTAXKEHHE.

8.7. B kpenjeHusx OAHOTO 3JEMEHTa K ApV-
roMy uepe3 IPOKJAAKH HJH HHblEe NIPOMEXKYTOU-
Hbl€ 3JIeMEeHTbl, a4 TaK¥}e B KpelJeHHUSX C OIHO-
CTOPOHHEH HaKJaJKOH YHCJO 3aKJaenok (060JIToB)
HOJI2KHO OBbITb VYBEJIHUYEHO IIPOTHB  pacyeTra Ha
10%.

[Ipu npukpenneHuH  BBICTYNAIOIIUX MOJOK
YyrOJKOB MJIM IUBeNJIEPOB € IOMOLIbI0O KOPOTHI-
el yucao 3akgaenok (60J4TOB), HNPHKPENISIO-
HIMX OAHY M3 NOJOK KOPOTHIIIA, JOJXKHO OBITH
yBeJiHYeHO NMpoTHB pacuera Ha 50Y%.

MoHTaXHble coefHHEHHS Ha BbLICOKOMPOYHbIX
6oarax

8.8. MoHTaxHble COeNUHEHUS Ha BBICOKO-
IPOYHBIX OOJiITaXx pacCUUTHLIBAIOTCA B MPEAINOJO-
XKEeHHH neperauyd AEUCTBYIOLUIUX B CTHIKAX H NPH-
KpemnJieHUsiX YCUJHH 4Yepe3 TpeHHe, BO3HUKAIIEE
M0 COMPHKACAKINUMCA IIJIOCKOCTAM COefuHsAe-
MBIX 3Je€MEeHTOB OT HaTAXeHHUs BBLICOKOMPOYHBIX
6ontoB. [Ipu 3TOoM pacnpepenenHe NpoaOJbLIOH
cuJibl Mexay 6oJaTaMu NMPHIKUMAETC paBHOMEP-
HBIM. -

8.9. PacuetrHoe ycuaue, KOTOpoe MOXKeT ObiTh
BOCIIDHHATO KaxJIOH IOBEPXHOCTbIO TPEHHHA cCoOe-
OAHHSAEMBIX 3JIeMeHTOB (T.e. Ka>KJbIM KOHTaKTOM
paboynx MOBEPXHOCTEH), CTAHYTHIX OOHHUM BBI-
COKONpOUYHbIM 00JTOM, omnpenensercs no ¢op-
MYyJie

Nﬁ = me, (57)
cae | —ko3ddunueHr
no tadJua. d7;
m — KO3pPUUHEHT YCJOBUH pabOTH 60aTO-
BOTO COE€AHHEHHSs, NMpPHHHUMaeMblH paB-
HoiM O.8;
P — oceBoe ycHJsiHe HATsIXKeHHS 0oJTa.

TpeHHUS, NPHHHUMAaEeMblH

OceBoe HaTsAKeHHE  BBICOKOMPOYHBIX 60JI-
TOB P NPUHHUMAETCSI B 3aBHCHMOCTH OT MEXaHH-
YECKHX CBOHCTB OOJTOB II0CJE HX TePMHUECKON
ob6pabotku paBHbIM 60% oT paspywalpmeii Ha-

FPY3KH npH pa3pbiBe 0oJiTa M olpenensiercd Mo
dbopmyJe

P — 0,60'31} FHT . (58)

rage Uup——-BPEMeHHOE’: COIIpOTHBJICHHE Da3pbIBY
CTaJIU BBICOKONPOYHLIX O0OJTOB MNocJje
TepMHUECKOH 00pablOoTKH B TOTOBBIX
uaneauax (6osra);
F . —naomangb cedyeHus ©60JTa HETTO
pe3nbe).

(o

Tabanuna 57

3nauenus xoadpduuuenta TpeHus f B8 dopmyae (57)

—

| 3xnadyeHue f
AN COCIHHA-
eMblX 3/1&MeH-
TOB KOHCTPYK-
IIUR U3 adaK-
MHHHKSA

Cnocob npeaBapuTeabHol 06paboTKH
coeanHsieMbIX MOBEPXHOCTEH

[TeckocTpy#HAA OUHCTKA ¢ « « + « . 0,45
TpaBaeHnle NOBEPXHOCTH . . . . . 0,4
be3 o6paboTrkn (nociae o6e3xupu-
BaHHH)l » » » & . - - . & » » » » 0’15
I [IpuMeHeHHe BLICOKONPOYHBIX OGOJTOB B TaKHX

YCJAOBHAX HEe PEKOMEHAYeTCHl.

CoenuHennsa ¢ ¢hpe3epoOBaHHBIMH TOPUAMH

8.10. B coenuHenusix ¢ (Qpes3epoBaHHBIMH
TOPLLAMH 3JIEMEHTOB (B CTBIKAX CXATbIX 3JeMeH-
TOB M T.I.) CKHUMawIlas CHU/Ja MOJHOCTBIO Mepe-
JaeTcsl yepe3 TOPLbL.

B CxKaTo-M30THYTBHIX 3JIeMEHTAaX CTHIKOBBIE
COeAMHEHHUS] pacCYUTHIBAIOTCSA Ha YCHUJIHE, paBHOe
25% mHauboapliell CXKHUMAIILEH CHJBLL, H NPOBe-
pAIOTCST Ha HauOboJblliee pacTAruBaloulee yCHJAHe

OT JeldcTBHA H3ruOamwlulero MOMEHTa, COOT-
BETCTBYIOLLETO MUHHUMaALHOHU NPOLOJABHON
cHJIE.

[losicHble coelMHEHHUsI B COCTABHBIX 6OajkKax

8.11. CpapHble BBl M 3aKJENKH, COEIHHAIO-
[IIHE CTEeHKH M M0sica COCTaBHbIX 0aJioK, paccCyH-
ThIBAIOTCAA Mo (opmynaam Tabu. 58.
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Taobauua 58
GopMyabl ANA pacyeTa MOSICHHIX COCAHHEHHH B Oaakax

S el e —

[.-5!“ Xapamep HAarpya3kKn Tun coeaunHeHHN l PacueTHHIE (bf_}puy.ﬂb[
1 HenoaBuxHaa Harpy3ka (pacnpejejeH- Vr10BLe B __Qdn < RC®
Hasg H COCPOJOTOUYEHHAasR) 2 (Bhw) 6p y .
QSn
2 To xe 3akaAenkH a < Naaka
l ' e ——
] Sy |2 npP 3
3 [loaBHKHasa cocpeAOTOUEHHAs Harpy3ka | Yraosme HIBH (Q ") -l-( 1 ) < R¢®
2(PAw) J6p < y
QS \3 an P |3
4 To xe Jakaenku a l/ (J 4 ) < Naakn
6p <
rae Q — Hau6GoablnaAa nomnepeuHas CHI2 B PaCCMaTpHBAEMOM CEUYEHUH;
Sn— cratHuyeckuit MoMeHT 6pYyTTO nosca 6aAKH OTHOCHTEJAbHO HEHTPaAbHOMN OCH;
My — TOJLIMHA YrAOBOro LIBa,
B— k0o3pdpHUHEeHT, paBHLIH 07 IpH PYUHOH H MOJYyaBTOMAaTHUeCKOH cBapkKke H 09——an aBTO-
MaTHYECKOH,
G — llar nojACHKX 3aKJEeNnok;
Nsaxn — pacueTHoe yCHAHe Ha OJHY 3aKkjJenky, npHHHMaeMoe paBHbM (cM. Taba. 56);
d3
N33m=ncp —R ' — NpH pacueTe Ha cpes;

Naakn = dEBR”a'“‘ — IpU pacyeTe Ha CMATHE;

P — BeaduHlla pacyeTHOro COCpPpefoTOYEHHOro rpysa, AJdd NoAKpaHOBHX 6aNOK — pacyeTHasd
BeAHuYuia AaBAeHUs KaTka, npHHuMaeMas 6e3 kKoapPHuHeHTa AHHAMHYHOCTH;
n; — ko3ddHUHenT, NpHHHMAEeMbB#d 0 NPUAOKEHHIO 9;
2 — yCca0BHAas AJMHa pacnpejefeHHs JaBJIeHHA COCPEeAOTOYEHHOro rpysa, NpUHHMaeMasa Mo
NPpUAOKEHUI0 9;
a — KO3(pPUUHEeHT, IPUHUMAEMBbId pPaBIIbIM!:
a=0,4—1pyu Harpyske 00 BepxueMy noscy kjJemnanofl 6ankH, B KOTOPOH CTEHKA NPHCTPO-
raiia K BepXHeMy MOACY;
a=1—TO Xe, HO NpH OTCYTCTBHH NPHCTPOXKKH CTEHKH,
a=1—n0NpH Harpyske no HUXHEMY NOACY.
[IipumMeuvannsa: 1. llpyn HenoABHMXHOH COCPEAOTOYEHHOH Narpyske, IPUIOKEHHOH K BepXHEMY moscy,
npejycMaTpHBaeTcsa, 4YTO B MECTAax NPHJIOKEHHUA Fpy30oB HMeTCA pelpa XEeCTKOCTH, NMPHBApPEHHBIE HIH NAOT-
HO NpHrHaHHbBIE K BEDXHEMY NOsACY. [Tpn oTcyTcTBHMHM yKa3aHHbIX pebep pacueT NpuKpenjelHs BePXHEro I0-

ACa BENeTcsA: KaK AJs NOABHMXHONH COCPEJOTOUEHHOH
2. [1py npHAOXKEHHH HENMOABHKHOM

COCPeNOTOYEHHOH HArpy3kH K HHXKHEMY IMOosicy

HarpysKH.
6alKH CBapHBIE LB

H 3aKNenKH, NPpUHKpenisioliie 3TOT NOoAC K CTeHKe, pacCUHUThiBaKTCA no ¢gopmyaam (3) u (4) raba. 58 He3zaBHCH-

MO OT HaaHuuA pedep XKECTKOCTH B MeCcTaxX NPHJIOXKEHHA Harpy3ok.

8.12. B kuaenanelx 0ankKkax ¢ MHOTOJUCTOBHI-
MU TOSICHBIMH TMaKeTaMH KaxXJAbld U3 JIUCTOB
NOMIXKEH ObITb MNPHKPENJeH 3a MECTOM CBOEero
TeOpPeTHUeCKOro oOpbiBa H3 pacueTa Ha YCHJIHE,
NpUXoAslleecs Ha IIOJOBUHY IIJIOLILAJAH CeUYeHHUS
JIMCTA.

KaxXabii JIUCT Ha yyacTKe MeXAy JEeHCTBHU-
TeJbHbBIM MECTOM €ro oOpbiBa U MeCcTOM OOphIBa
NpeAblAYyILEro JHCTa JAO0JIXKEH ObLITb NPHKpelJeH
H3 pacueTa Ha YCHWJHe, NpUXOAsAlleecs Ha IOJ-
HYIO NJaoLaigbs CEYEHHS JHCTA.

AHKepHbie 60JITH

8.13. B KOHCTpYKUHSIX H3 aJIOMHHHEBbLIX
CIJ1IaBOB aHKepHble O0O0JIThbl BLINOJHSAIOTCSA MNpeH-

MYIIeCTBEHHO CTaJJbHBIMHU. PacueT CTaJbHBIX aH-

KepHbIX GoatoB caenyetr npoussoauth no CHull
[1-B.3-62.

9. YKASAHHSA MO NPOEKTHPOBAHHIO
AIOMHUHHEBBIX KOHCTPYKUHUH
H UX 3JTEMEHTOB

OBIIHE YKA3AHHUA

9.1. Ilpn npoekTHpOBaHHM  aJIOMHHHEBBLIX
KOHCTPYKUHUH HaAIJEXKHT:
a) npeaycMaTtpuBaTb CBsid3H, o0OecneuHBalo-

lllHe B IIpOLlECCe MOHTax»a H 3KCIJyaTaluHH ycC-
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TOHYHBOCTD H IPOCTPAHCTBEHHYK) HEHU3MeHse-
MOCTb COOpPYZKEHHS B HLEJOM H €ro 3/IeMeHTOB,
Ha3Hauyasg HX B 3aBHUCHMOCTU OT OCHOBHBLIX Mapa-
METPOB COODYKEHHsI U PEXHMA ero 3KCIIyaTaludH
(KOHCTDYKTHBHAA CXeMa, NPOJeTbl, THIbl KPAHOB
H pexXHM HX paboTbl, TeMIIEpATYpHbIe BO3JeHCT-
BUST U T. 1.); |

0) y4HTbIBAaTb NPOH3BOACTBEHHBLIE BO3MOXK-
HOCTH M MOUIHOCTb KpPaHOBOro 060pYyNOBaHHS
3aBOJOB U MACTEePCKHUX-U3ITOTOBUTENIeH, MNOMABLEM-
HO-TPAHCNOPTHOE M Apyroe oGOpyAOBaHHe MOH-
TaXKHbIX OpraHu3auHid;

B) KOMIIOHOBATb 3JI€MEHThl KOHCTPYKUMI HU3
HAHUMEHLUIEro KoJiHuecTBa aeraJen:

[) HCNOJIb30BaTh MeTaJgdl C HAUMEHbUIHMH
OTXOAaMH U NOTEPAMH NYTEM COOTBETCTBYIOUIETO
pa3MelleHHsl CTbIKOB B KOHCTPYKLHH;

A) NMPOU3BOAUTb pa3GHBKY KOHCTPYKUHiI Ha
OTNPABOYHbIE 3/71€MEHTHl C YY€TOM pPallHOHAJbHO-
fO U 3KOHOMHUHOTO TPAHCAOPTHPOBAHHUA HX Ha

CTPOHUTEJNbLCTBO U BLIMTOJHEHHUS  MAaKCHMAaJbHOTO
oObeMa pabor Ha 3aBone;

€) npeaycMaTpHBaTb BO3MOXHOCTb YKDYMHe-
HUA OTNMPaBOYHLIX 3J1€MEHTOB KOHCTPYKUHHA HAa
CTPOHMTE/IbHOH MJoLWajKe AJs MOHTa)Xka Kpyn-
HbIMH OJIOKaMH ¢ obecrieyeHHeM  yCTONYMBOCTH
OTAEJIbHLIX 3J€MCHTOB H OJOKOB COODPYXEHUS B
Ipouecce MOHTAaXKa;

) HCNO/Ib30BaTb BO3MOXHOCTH (pe3epoBa-
HHA TOPUOB /il MOLIHbBIX CXKATbIX H BHEUEHTPEH-
HO CXKAaTblX 3JIEeMEHTOB (NMPU OTCYTCTBHUH 3HAUYHU-
TeJIbHbIX KpPAEBbIX pACTATHBAIOLWIUX  Hampsxe-

HHH) [pH HAJHYHH COOTBETCTBYIOLIETO 0GOPYA0-
BaHHA Ha 3aBOAE-H3TOTOBHTEJE,

3) NpeayCMaTpUBaTbh MOHTAXXHble KPEeMnJeHUs
3JIEeMEHTOB,  o0ecreyuBaloliie  BO3MOMKHOCTH
NErKOH COOPKH U YAOGHOTO BLIMOJHEHUS COedH-
HEHHH 3JIEMEHTOB HAa MOHTaxe (yCTpPOHCTBO MOH-
TaXHbIX CTOJNIMKOB H T.I.), a TakKxKe ObICTPOTY
BEIBEDKH KOHCTPYKUMN;

H) Ha3HauaTb MOHTAa’KHble COeIHHEHUS 3Je-

MEHTOB MpEUMYILIECTBEHHO OOJITOBLIMH; CBapHbIe
H KJe€rnaHble MOHTaXHbleé COCIHHEHHs MNpeay-

CMATPpHBATH JIHUIIIb B TeX cayuasXx, Koraa npuMe-

HeHHe OONTOB HEPAUHOHAJIbHO HMJH He JOMycKa-
eTcd HOpMaMu;

K) YyYuTBIBATb BO3MOXHOCTb MNPHMEHEHUS
B MOHTaXHbIX COEIHHEHHAX BbICOKOMPOUYHBIX
60nTOB B3aMeH 3aK/Aenok (NpW COOTBETCTBY-
jouleM TeXHUKO-3KOHOMHUECKOM 0G0CHOBA-
HHH).

9.2. [lporu6er H3ruGaeMbix 3J€MEHTOB He

AO/KHBI NpeBbllIaTh BeJHUYMH, VYKa3aHHLIX B
rab6a. 59.

Ta6auua 59

[lpeneasHbie nporubnr HarnGaeMbIx 3JE€MEHTOB

il

Ne HauMmeHoBaHue 31eMeHTOB Beanuuna nporuba
n/n | KOHCTP YKUUH B8 AOAfX MpoJeTa
1 [TonkpanoBble Gaaku npn'

PYYHBIX KpaHaX . « . . o, »| 1/500 (1/400)
2 MornopeabcoBsie nytu . | 17400 (1/300)
3 bankun MexaysTaxHhX ne- l

PEKPBLITHH:
a) rnaBdbie G6aaku . . . .| 17400 (1/300)

6) upoyne. . . . . . .{ 1/250 (1/200)
4 banky mnokpsITHH H uep-

JauyHbiX MEepeKpbITHH: -
a) rrasubie Gaxku. - . .| 1/250 (1/200)

6) nporoul . . . . . o] 1/200 (1/150)
B) obpewerskn . . . .| 17150 (1/125)
o Crponuabusie ¢epMsl mpo-

neToM A0 42 M BKJAQUHUTENAb-

HO 0e3 MNOABECHOro TpaHc-
1nopra:

a) MPH CKaTHBIX KPOBJAAX

H HEeHCNnoAb3yeMOM Mexdep-

MeHHOM npocrtpaHctBe. , .| 1/300 (1/250)
6) NpH TOPDH3OHTAAbHBIX
MJIOCKHX KpoBasx . . . .| 17400 (1/300)

B) MPH CKAaTHbIX KPOBJAAX
H pa3Memiennuu B Mexdep-
MEHHOM [MpOCTpalcTBe noMe-
HEeHUN ¢ HaxOAANIHMMHUCA B
6 HHX JWOABMH . . . . . . .| 17350 (1/300)
JaeMeHTH ¢paxBepka:
a) cToliku, purean . . .{ 17300 (1/200)
6) npcrcubl OCTEKAEHUs
(B BepTHKANbHOH H TO-

pU30OHTAJNbHOH NJI0CKO-
CTAX) . . . . .| 17200
7 CrenoBHE - MaHEAH OCTeK-
ReHHDbIE . . . .1 17200
8 KposeabHbie manenu, Noj-
BeCHble MOTOAKH . . . . . . .| 1/150 (1/125)
9 CTeHOBLIE NaHEAH HEeOCTeK-

JEHHBIE . & 4 o « o o« « o« « - 17125 (1/100)

[IpumMenanun: 1. Beauuuns nporubor B CKOG-
Kax AONMyCKAlTCA NPH HAAHWYUK OGOCHOBAHHA (ONLIT-
HOE CTPOHTENbCTBO, HaJHYHe CTPOHTEJBHOr0 MOoAbeMAa
H Ip.).

2. Tlporu6ul onpepengioTcst OT HOPMATHBHOH Ha-
rpy3ku 06e3 yuera Kos3ppHUHEeHTA AUHAMHYHOCTH,

3. [lporu6ul MOryr onpeaensitbcs’ (NpH COOTBETCT-
ByolleM OOOCHOBAHHMHU) YCJOBHAMH COXPaHeHHMs ILIOT-
HOCTH CTLIKOB W BOJOOTBOJA.

4. Tlpn npuMeHeHHH MOABECHOTO TPAHCNOPTA MNpe-
neabHble NMporubbl CTPONHJABHBIX (hepM oOnpeaefsiorcd
MO YCJOBHIO HOPMAJSHOH 3KCIJyaTapHH NMPHMEHSEMOro
B KaXKIOM KOHKDPETHOM CJydae MNOAbeMHO-TPAHCNOPT-
HOTO MEXAaHH3MaA.
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9.3. KmuMmaTtHuecKkue TEMIICPATYPHLBIE BO3/ e~ N0 AOMOJHHTEJNLHbIM YKAa3aHHAM, HUCXOIAA U3 TOBTOPHOCTH
CTBHSI Ha aJlOMUHHEBble KOHCTPYKIIHH ONHO3Ta-  HarPy3oK, KOHCTPYKTHBHOH (QOPMH M YCJOBHH IKCONYa:

o o TALHH.
HBIX 3JaHHH ¥ COOpYXeHUH pa3peulaerc He .

YUUTbIBATb NPH COOJIOAEHUH NnpeacJjibHblX pa3Me- 9.5. Pacuer ocHOBHOTO MeraJijia U coeJduHe-

1{3:2' HgOTEM“ePHTYPHHX OTCCKOB, YKa3aHHbIX B yuyif KOHCTPYKUHMH NMPOM3BOAUTCA MO GopMy.Jie
J. 60
N Dc
- “é RBHH{ "y (59)
Ta6aunua 60 F a—bp
flpeneabunie pasmepnt B M rne D =1000 ke/cm? nna cniaBoB, PeKOMEH-

eMm oT ! H
reMnepaTypHbiX OTCEKOB 3JAaHHA H COOPYIKEHHI} JIOBAHHBLIX /IS HECYUINX KOHCTPYK-

nun (cMm. taba. 4);

[lpeneabHbie

paccToshus ot | Tpesean- ¢ -— KO3 PUUHEHT, 3aBUCHALIHUR OT KOJIiH-
Topua ofceka | Had 11MHa Hyﬂpgﬂgg;; 4yeCTBd UHUKJIOB 3arpyKeHuu nepemeH-
Kateropus 3aaHufi wawen pep- (BAOADL Ha OTCCKA HOW Harp)ISKOfI, npnﬂnmaemmﬁ 110
H COOPYXMEHHH THKAJbHOH 31aHUA) (3xanns) 6 | -
B oK TabJa. 6l;
— — aub—KoabdDUUHEHTB, TNPUHHUMAEMbIE MO
A | s A | B A | b Tabs. 62 B 3aBHUCHUMOCTH OT TIpyInb
I | KOHCTPYKLUHH HJAH COeJMHEHUH;
OTtananBaeMble
31aHus . . .} 72 48 144 | 96 1120 | 90 _ Owmun
Heotanausamnie ! ! b= Oyakc FAC T B Ouare =
3AaHUA H TOpA- "
""S;;ﬁl”ﬁe e 48 | 36 | 96 | 72 | 90 [ 60 HauMeHblllee U Haubojbliee Mo ab-
TaKkaa . . . . 36 24 | 72 | 48 | — | — COJIIOTHOH BEJUUHHE HAaNpsaAXKeHUs B
pacCuuTbhiBaeMOM 3JIEMEHTE, BbIUKC-
[Ilppumevauue K rpynne A OTHOCHTCH 3JAHHS JICHHbIC (Ka)Kﬂoue CO CBOMM 3HAKOM)
1 COOPYXEHHSA, B KOTOPbIX KOHCTPYKILHH MOKPLITHH HJIH OT HODMATHBHOH HATIDY3KH be3 yye-
(4) cTeH BBHIMOJHEHbHI H3 AJIOMHHHSA, a KOJIOHHBH NpPH- Ta Kogcb(b[,[u“eﬂ'ra NHHAMHUYHOCTH B
HATH MeTaanauueckMMH. K rpynne B oTHocsiTcs 3aaHH% neperpysKu;
H COOPYXEHHA, B KOTODbIX KOHCTPYKLUH MOKPLITHH HJIH N y ’ o
() CTEeH BLIMOJIHEHbl H3 AJIOMHHHA, a KOJOHHB MNpH- — Ycujade OT BO3ACHCTBUA HOPMATHB-
HATBHl XKese300eTOHHbIMH, HbiX HAarpy3ok B K¢,

F — naouiagh HETTO pacCUUTHIBAEMOMN KOH-
CTPYKLHH B CM?,

Yuer ycTanaocTH (BBLIHOCJHBOCTH) MeTanaja

Tabnuuna 6]
9.4. KoHCTpPYKUHH, HENOCPEACTBEHHO BOCIPHU-

HUMAloUIHe MHOTOKPATHO JEUCTBYIOLLHE MOJABHXK- SHaueHns Kos(duuHenTa ¢
Hble, BUOpAaUHOHHbBIE UJAM APYroro BUAA Harpyas-
KH, KOTOpbleé MOryT MNPHBECTH K YCTAJOCTHOMY
pa3pylieHHI0, HAAJEXUT pacCUHTHLIBATb Ha BHI-
HOCJHUBOCTb (yCTaJOCTb) U MPOEKTHPOBATbH HX C
NpUMEHEeHHEeM TAaKHX pelIeHHH, KOTOpble He Bhl-

KosdprumeHT ¢ npy KOAHYeCTBE LHUKAOB 3arpyxe-
HUY B MUAJHOHAX

Tun coe-
AHHEeHUud
(Taba. 62)

o1 | o3 los| v | 2| 3| 5|

3bIBAIOT 3HAYUTE/JNbHOH KOHLEHTpAUHWH Hanpg- % 1al11s01.1 (1050 1 lo,980.96]0.04
KCHUH. 3

PacueT KOHCTPYKUHH Ha BBIHOCJHBOCTH MNpO- 4 1,6 11,2 [1,15{1,1 1 10,9610,94,0,92
H3BOAHUTCA HA BO3A€HCTBHE HOPMATHBHLIX Harpy- 5
30Kk 0e3 kKo3PHLHEHTa Neperpy3kn W AHHAMHY- 6 L7 L2512 11,151 1 10,9510,9310,90
HOCTH.

[Tpumevanue. KOHCTPYKTHBHBIE H TEXHOJIO-

[Tpumeuanne. Tlpun neficTBHH HATPY3OK Pa3JHYHON riueckne TpeOOBaHHA [/l KOHCTPYKUHH, BOCMPHUHHMAIO-
AHTEHCHUBHOCTH pacyeT KOHCTPYKIUHH Ha BBIHOCJUBOCTD KX MOABUXKHBIE H BHOpAaLHOHHblE HACPy3KH, MpHBe-
pa3peliaeTcs MPOH3BOAHTL HA BO31eHCTBHE YacTO MOBTO- feHH B ri. 10.

PAICILHXCH HArpy3ok, BCJHYHHB KOTOPbLIX YCTAHAB/AWBAIOTCH
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Tabnumna 62
3HaueHna KosduuueHTOoB a H b
N CxeMa cOCANHEHHT M PaCHOJOMEeHUS PacyeTHOro }Efsqic_puuneu'ru
rpynmn CeyeHRT XapaKTepHCTHKA CeYeHHS i b—_
1a a-a o " .
1 ey S| OcHoBHO#1 Merana ¢ Heob6paGoraHHo# mpecco- { 1,26 | 0,74
BAHHOH HUAH TNPOKATHOH NMOBEPXHOCTbIO H IIpO-
E I KaTadHbIMH OOpe3aHHBIMH MJAH 06pabOTaHHBIMH
= MeXaHHYeCKUM NyTeM KPOMKAaMH B CeYEeHHSIX BHE
CBAPHBIX HIBOB, 3aKJenoK H 00JTOB
2 OCHOBHOM MeTann B MecTe mepexoja k ¢roiko- | 1,44 | 0,92

BOMY IIBY M CTHBIKOBON 1IOB, 00pa6oTaHHbIM
B 3TOM MecTe a0pa3uBHBIM KPYIrOM HJAM cCnienuatb-
HONU ¢pe3oi. IIpd cThiIKOBAHHU JHUCTOB O UHAKO-
BOH TOJIIHHSLI U INUDPHHBL

CeueHHs1 31eMEHTOB, CBapeHHbIX U3 AHcTOB He- | 1,97 | 1,45
NpepbiBHBIMY IIBAMW BXajau OT auadparM U pe- |
Gep, IpY JNeHCTBUH YCHJHA BHOJb OCH lLIBa NpH
aBTOMAaTUYECKOH U MOJYyaBTOMaTHUECKOH CBapke. [
CeueHHUd C COEIUHHUTENbHBLIMH 3aKJAeNKaMH

|
i

CToiKOBHe 1BbL (DO OCH 1IBa) ¢ MOJAHBIM npo- | 2,32 { 1,8
a BapOM KOPHS IIBa U OCHOBHOH MeTall B MecCTe
— —a—— - nepexola K Heo6paGOTaHHOMY CTHIKOBOMY IIBY
y C YCHJIEHHUEeM, HMeloImHUM AOCTAaTOYHO MJaBHBLIA

nepexok M NPH OTCYTCTBHHU NOJPe30B

m ! OcHOBHO#l MeTajJll B Mecre nepexojpa ¥ cteiko- | 2,32 | 1,8
T BOMY 1By, o6pa6oTaHHOMY B 3TOM MecTte alpa-

= 3HBHBIM KPYrOM MJH ChenHajibHONl ¢pe3od mnpu

t .
—— {j-_—_—} - CTHIKOBAHHW JUCTOB Pa3HOH IUIMPHHBI HJIH pa3-
HOH TOJMUIHHDI
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ITpodoancernue Taba. 62

W

CxeMa coeanHeHUn H PACHONOMNEHHS PACUETHOTO
CeyeHus

XapakTepHCTHKA CeUYeHHH

KosppuuresT

a \ b

[IpH npHKpenJeHuH C 3aKienKaMyd U MO 3akJjer-
xaM (Ipd pacuyeTe HA Cpe3 M CMATHE). Y NpUKpell-
JeHUH BHICOKONPOUYHHIMH 00JTaMH, INpH pacuyere
Ha OpYyTTO. YriaoBhie nmonepeyunie (1060Bbie) LIBLI
M0 paCYeTHOMY CEYEeHHIO IUBA H OCHOBHO#N Me-
Tall B MecCcTe nepexola K nonepeyHoMy yriaoBo-
My WIBY C COOTHOwieHHeM katetoB 1:1,5 B pa-
60UHX COeNHHEHHAX ¢ MeXaHHYeCKOM 06paﬁm-
ko# mBa. [lpy HanpaBaeHuu OGoabluero xaTteTa

2,32 11,8

4 BAOJAD YCUJAUA.

i

OcHOBHO#
pebep,
CTAHYTHIM nosicaMm O0ajXKH M 3jJeMeHTaM depm
npH MexanHyeCkoH oOpaGOTKe LIBOB

Yraosne nonepeunbie (1060BHE) UIBH MO pac-

I
MeTaaax BOJU3H nuapparM H 2,32 11,8
npuBapeHnslX YrioBoIMU IBaAMH K pa-

3,07 | 2,48

yeTHOMY CeYeHHI0 [IBa2 H OCHOBHON MeTans.
a B MecTe IlepexojJa K monepeyHoMYy YrJOBOMY LUBY

al
. e

Meoxarnuveckap
- a, é gaépadamﬁa

ai

|
1 &

10. KOHCTPYKTHUBHDBIE TPEBOBAHHA

OBLUIHE YKA3AHHAA

10.1. Hecywine ctpouTenbHbleé KOHCTPYKIHH
H3 TepMHUYECKH YNPOUHSAEMbiX aJIOMHHHEBHIX
CNJIAaBOB AOJIXKHBI MPOEKTHPOBATLCA IMpeHMYyLle-
CTBEHHO KJenaHbIMH HJAH Ha Oonartax. IIpu Bbinoda-
HEeHHH COeJHHEHHH Ha CBapKe HaaJeXHT NpPHHH-
MaTb Mephl K YMEHbIUEHHIO BJHSAHHA CBapKH Ny-

MPH OTHOILEHHH KaTeTOB

CoennueHus ¢ ¢XaHrOBHMMH IIBAMH, paboTaio-
H{HMH Ha CPe3 OT OCEeBOH CHJIM

b

= 1,5 B pabouux

coeanHeHUAX 0e3 06paloTKH MBOB (IpU HaIlpab-
AeHdd OOJBLIOTO KaTeTa BAOAb YCHJIHUA)
daconkH, npyBapuBaeMble K 3jJeMeHTaM KOHCT-
DYKUHH DNPH [JAaBHOH KPHUBOJAHHEHHOHR opMe
M MeXxaHuyeckofi 06paboTKe nepexojga OT acCoOH-
KH K 3IeMeHTy KOHCTPYKUHH,
Bape Ha BCI0 TOJILHHY

npy MOJHOM HpO-
pacoOHKH

0,68 | 4,62

TeM HCKJIOYEHHS TOoNepeyHblX LUBOB, pasMeile-
HUSl LLIBOB B MeHee HaMpsKeHHbIX MeCTax H T. A.

st TepMHUECKH HEYINpOYHAEMBbIX CIJIaBOB
(0OCO6eHHO B OTOXKXKEHHOM COCTOSIHHH) CBapKa
PEKOMEHAYETCSI KakK OCHOBHOH crnocob coeauHe-
HHSL.

10.2, JIng HeCywI¥X KOHCTPYKUHH JIMCTH H3
aJNIOMHHHEBLIX CIJIaBOB THIA AypajJiOMHH H H3
cniaBa B95-T1 poaKHbBI NPHUHHUMATBCH TOJBKO
[J1IAaKHPOBAHHBIMH.
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JlucTel M3 cnaaBoB cHcteMb Al—Mg—Si,
BO92 u TepMuuYeCKH HEYNPOUYHSAEMbIX CIJIaBOB J10-
OyCKalTCcsl K I[PHMEHEHHI0 B HECYLLHX KOHCT-
PYKUHAX Oe3 IJaKHPOBKH.

10.3. MuuuMaabHasi  TOJIUIMHA CTEHOK INpO-
buasg UK JUCTOB HECYLUUX KOHCTPYKLHH HOJK-
Ha COCTaBJIfATh:

1,0 Mm — a1 37€eMEHTOB BHYTPH 314HHSI H
AJ19 BBICTYNAIOWHX Hapy»Ky 3JEMEHTOB;

3 MM — OJs1 KOHCTPYKUMH HA OTKPBHITOM BO3-
- AyXe (33 HCKJIOYEHHUEeM BbLICTYMAlOWHUX 3JEMEH-
TOB); MHHHMAaJbHasi TOJIIHHA KOHCTPYKIIHH, Or-
paXaawluXx H COBMeUlawlUidxXx Hecyuine H Or-
paxaawuie (GyHKUWU, HE JHUMHTHpPYeETCH.

10.4. [lpy npoeKTUPOBAHUH  CTPOHTEJbHBIX
KOHCTPVKUHH H3 AaJIOMHHUEBLIX CIUJIABOB pEKO-
MEHAYETCA MOJb30BaThCA CHeuHaJbHbIMH KaTa-
JJOTaM4 aJIOMHHHEBbLIX MPOPHUIEH.

HarotoBnenue npodusend, He YKa3aHHBIX B
KaTtaJjaorax, JMAONyCKaeTcsi B  HCKJIOUYHMTEJNbHBIX
C/AyYasix NPH TEXHHKO-9KOHOMHYECKOM O0OOCHO-
BaHUH,

10.5. Ilpn npoeKTUPOBAHMH KOHCTPYKLHH H3
aJJIOMHHHEBBLIX CMJAaBOB PEKOMEHAYeTcs:

NPUMEHSATb COCTAaBHbLIE CeyYyeHHs C HaHMEHb-
WIHM KOJHYECTBOM 3JIEMEHTOB;

MNPUMEHSATb CIIJIOUIHbIE MpeccOBaHHbIe NMPOPH-
JH, @ B TexX CJayuyasx, CAe 3TO He BbI3bIBAET KOH-
CTPYKTHBHbIX OCJIOXKHEHHH, — MIPOPHIH C YTOJI-
tieHusiMu (Oysb6amu);

HUCIOJIb30BaTh AJS H3TOTOBJEHHA COCTAaBHBIX
CBAapHbIX MH3rH0aeMbIX 3J€MEHTOB CeueHHH H3
TepMHYecKH ynpouHsieMbix cmsnasoB AB-T1 u
AJ133-T1 6ynb6oTaBpoBble NPOPUAH, TO3BOJS-
jollle BLINOJHAThL CBAPHOHW LIOB B 30HE C IIOHH-
KEeHHbIMH HanpsiKeHUsIMHU.

10.6. Ilpn KOHCTPYHUpPOBAHHU HEOOXOAHUMO H3-
Oeratb 00pa3oBaHWsd TPYAHOAOCTYNMHbIX MECT
IJi OCMOTpPa M YUCTKH, @ TakxXKe MecCT, Cnocoob-
CTBYIOIIMX CKOINJIEHWI0 BOJABI U MNbIJIH, KOTOpbIE
0/1aronpuUATCTBYIOT Pa3BUTHUIO KOPPO3HH.

10.7. IlpuMeHeHne KOMOHWHHPOBAHHLIX COEOH-
HEHHH, B KOTOPBbIX 4acCTb YCHJHH BOCNPHHHMA-

eTCd 3akKJenKaMH, a yacTb CBapHbIMH LIBaMH,
3afnpeliaeTcs. *
10.8. AnioMHHUH B COYETaHUU CO CTaJblO

IPUMEHSIOT:

a) B cocTaBe OJHOW KOHCTPYKUIHH TNpH BBHI-
MOJHEHHH pa3JHYHbIX 3JEMEHTOB KOHCTPYKLLHH
3 aJIOMHHUSA WU CTaJM;

6) B cocTaBe OAHOI0 3/JE€MEHTAa KOHCTDPYKIUH,
BBIIIOJIHEHHOTO U3 AaJIOMHHHA U CTaJu;

B) B cOCTaB€ OJHOrO 3JeMeHTa KOHCTPVKIMH,
BBHINNOJIHEHHOTO M3 aJIOMHUHHA MPHU CTaNAbHBLIX CO-
eJHHEeHHAX (3akKJenkH, O0JIThI).

— 48 —

[Ipy coueTanun aJqIOMHUHHEBBHIX CIJABOB CO
CTaJIbI0 JOJI2KHBI YUHTBIBATbCS:

pas3juuue B BEJIHYMHAX MOJAYJEH YNpPyrocrte
(ECngEﬂJl); |

pasnuuue B BeAHUMHAX KO3(Q(PHULUHEHTOB JH-
HEHHOro paciluupeHHd

aCT ~ Orsaa.ﬂ ;

pazauuue B Ko3(pdullneHTaX nepexona on
HOPMATHBHOTIO H pPacueTHOro CONPOTHBJEHHS HA

pacTa)XeHHe K HOPMATHUBHLIM U pacCUeTHLIM CO-
NPOTUBJEHUAM NpH APYrUx BHUHAaAX HaNpsKEHHO-
0 COCTOSIHUSA;

OCOOEHHOCTH TEXHOJIOTHH H3rOTOBJIEHHA #
KCIVIyaTauuy KOHCTPYKUHHU C YUYETOM HeoOxoau-
MOCTH of0ecneyeHusd HeOOXOAHMMOH YCTOHYHBOCTH
NPOTUB KOPPO3UH.

YKa3zaHug No KOHCTPYHPOBAHUIO
CBApHbIX COeAHHEHHH

10.9. [lpn npoekTHpOBaHHWHM CBapHbIX COEAH-
HEHUH CcJelyeT VUUTLIBATb TEXHOJIOTHUECKHE OCO=
OEHHOCTH CBApKH, B HaCTHOCTH OoJiee 3HAUUTE/Ib-
Hble pasMepnl JepXxKartess 3JeKTpoaa, 4eM IIpH
CBapke cTajau. B cBaA3W ¢ 3TUM y3abl caeayer
NPOEKTUPOBATh OTKPbLITBIMH C yueTOM rabapuTos
NnoJyaBTOMAaTOB.

10.10. B KOHCTpYKUHAX, HeNnocpeacTBEHHO
BOCIIPUHUMAIOUIAX PEryJisipHble NMOABUXKHbLIE H/H
BHOpALHOHHbLIE HATPY3KH, CTbIKH NOSICHLIX JIHC-
TOB U CTEHOK CIJIOIIHbIX 0aJIoK, a Tak)Xe CcoenH-
HEHUH JIMCTOB ¥ Npodujaend HaNJeXKHT BbINOJHATL
B CThIK 0e3 HaKJ/JaJAOK M NPOKJaAoK ¢ ob6sa3a-
T€JbHOH MOABapKOU KOPHA LIiBA U IMOJHBLIM TIPO-+
BApOM coeluHeHHs. KOHUbI WIBOB B CTHIK JOJIXK-
Hbl BbIBOOUTLCA 348 Npenebl CThiKa (C MOMOIUIbK:
BLIBOJHbIX NJIAHOK).

[lpu cBapke B CTBIK JABYX JIMCTOB pa3HOR
TOJIIIHHBI HEOOXOAMMO OCYLIECTBJSAThL MJAaBHbBIH
Nepexos OT TOJICTOrO JIMCTA K TOHKOMY B TeX
cjyuyasix, Koraa TOJIIUIHHA TOJICTOTO JIMCTa Ipe-
BOCXOAUT TOJILIMHY TOHKOro Jucra OoJiee uem
Ha 259,.

[lpn HeBbimoOMHeHUH 3TOro TpeOOBAHUA ILIBHS
B CTbIK pacCuuTbiBAlOTCA KaK VYIJIOBLIE.

10.11. KoanuecTBO CTHIKOB B pacueTHBIX
JEMEHTAaX AO0JXKHO ObITh MHHHMAJIbLHEBIM.

10.12. B snemMeHTax KOHCTPYKUHH, paboTaio-
[MHX Ha peryJasgpHble NOABUXKHbIE HJH BHOpauM-
OHHbi€ HAarpyskKH, B- KOTOpbLIX pacTsaruBaiilne
HanpsXeHus coctaBasior Gosabumie 60Y% pacuer-
HOI'0O CONpPOTUBJEHHS, CBapHble CTBHIKOBbLIE H JIO-
OOBbl€ IIBbLI CJAEAYET MOABEPratbh MeXaHHYeCKOn
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ob6paGotke ans ofecrnieyeHHs nNJaBHOro re-
pexoja OT MeTajJa LiBa K OCHOBHOMY Me-
Tannay.

10.13. CTolkH pekoMmeHayeTCs pacnoJararbh B
MEHEE HanpaAKEHHLIX MeCTax KOHCTPYKLMHHU.

10.14, B KOHCTPYKIIHAAX, HeNnoCpPeACTBEHHO
BOCIPHHHMAWOWHKX peryjapHble TNOABHUXKHbIE H
BHOpALlHOHHbIE HArpy3KH, CAELYET:

a) uszberatb NpHMeHeHUs (DIaHrOBLIX LIBOB,

6) He MPUMEHsITb NPEPLIBUCTbLIX LIBOB.

10.15. B KOHCTPYKLUHAX  HPUCOENHHEHUH
cTepKHed K (pacoHKaM (HaAXJeCTOUHbl€ COelHHe«
HHSI) PEKOMEHIAYeTCH:

a)

Puc.

17. KOHCTpyKuMH npHcOedHHEHUH CcTepIKHeR
H3 TepMHUYECKH YNPOUHSIEMbIX CNJIAaBOB AJs NPHKpen-
JileHust K dacoHKaMm

a8 — NPHKpenJieHHe TIJIOCKOro 3sfeMeHTa K (G acOHKe B CTHK;

® — npukKpenjieHHe NJOCKOIO 3JleMeHTa ¢ MOMOIULIO (J1aHTo-

BhiX HIBOB, & — IPUKpEenJeHHe Yrojaka K QacoHKe ¢ NOMONLLbIO
daanrosblx LIBOB

a) mpeaycMaTtpuHBaTh JAONOJHUTEJbHBIE YCH-
JUBaOUiUe 3NE€MEeHTbl C NMJIaBHBIMH NepexogaMu
10 paauycaM, NoBbIlIAI0lIHEe NPOUYHOCTL MeTaJda
NPUKPENNSAEMbIX 3JIEMEHTOB B MECTaxXx OKOHua-
HUA QJAAaHroBblX WBOB, NO puc. 17;

6) He npuMeHATb JoboBbie WIBbLI (B COeAHHE-
HUAX H3 TePMHUYECKH YIPOYHEHHbIX CMJIaBOB).

10.16. Pasmepnt u popMa CBapHbIX YIJIOBLIX
WBOB JO/KHBI YAOBNETBOPSATL CJEAYIOUHM Tpe-
OOBaHUAM:

a) yraoBble (J1060Bble U (bJIAHrosble) UiBHI
B8 KOHCTPYKUHAX, HENOCPEACTBEHHO BOCITPHHHMA-
[OUIUX peryJsipHble NOABHXKHbIE WJIH BUOpaLHUOH-
Hble HAarpy3KH, HOJIXKHBI BbIMOJHATLCSH:

J1o60oBbIe HIBbI — C OTHOLIeHHEeM Karte-
ToB | :1,9;

(GJaHroBbleé I[IBBI ——~ C OTHOLIEHHEeM Kare-
toB 1:1;

6) TosunHa wBa h, Mo kKarteTy (UpH CBap-
K€ 3JIEMEHTOB TOJILIIHHOH 4 MM U OoJee) AoaxHa
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ObITb He MeHee 4 Mm U He OoJee 1,5 & B KOHCTs
PYKUHAX, BOCNPHHHUMAIOUWUX CTAaTHUECKYIO Has
rpy3Ky, U 1,2 0 B KOHCTPYKUHAX, BOCNPUHHMAIO-
HHX NOABHXXHble W BHOpPALUHOHHbLIE HArpy3KH
(0 — HauMeHbLIas TOJNIUHHA COEAHHSIEMbIX 3J1ee
mMeHTOB). Ecan B coeanHeHun 60Jiee TOHKHH 3Je-
MEHT, OINpeaeAIIHHl NpelesibHYI0O TOJUIARY
wea hy, umeer 6yabnby, 10 A, MOXeET ObITh
yBeJiHuUeHa NpPU CTAaTHUYECKHX Harpysxax no 1,8 98

NPH YCJAOBHH, YTO 3TH BeJNHUMHbLI HE€ IpeBbl-
watot 1,50 apyroro npHcoeaAHHSEMOro 3Je-
MEHTA;

B) pacueTHas AJiMHa (pJIaHrOBOro U JoOGOBO-
ro WBOB A0/XKHA ObiTb He MeHee 40 MM U He
meHee 4 A, ;

r) pacyeTHas AJHHA (PJAHTOBOrO WIBA AOJXK-
Ha 6biTb He OGoJee 40A, , 3a HCKJIOYEHHEM CO-
NpsAKeHWH, The BOCIpHHHMAaeMoe (PJaHTOBLIM
IIBOM YCHJHE BO3HHKAeT Ha BCeM MNPOTAXKEHUH
liBa; B [OCJelHeM cJydyae aJvHa GJaaHroBoro
l11IBa He OrpaHUuYUBaeTCH;

/1) B COEAUHEHHSX BHAXJECTKY BeJHYHHA Hae
Nycka J[AoJI2KHA ObiTb He MeHee MSITH TOJIIIHA
Haubosee TOHKOrO H3 CBapuBaeMmbiX 3JEeMEH-
TOB.

10.17. [lpn npoeKTHPOBAHHU CBapHLIX HecCy-
IIMX KOHCTPYKUMH M3 cnaaBa B92-T pekomen-
AYyeTCs: .

a) OrpaHHYHBaTb pPAa3HHUY TOJUIHH CTbIKY-
€MbIX 110 AJIHHE 3JIEMeHTOB OTHOolueHHeMm 1 2;

0) BbINOAHATL paboune COEAHHEHHS NMPEeHMYy-
IIeCTBEHHO B CTbIK;

B) Ha3zHauaTb MNPOMEXYTKH MEXAY INPHMbI»
Kalouwkmu  pyr K Apyry IBamu BEJIMUHHOM,
paBHoi 10h, ;

) KOHCTPYKTHBHbIE IIBbI BbINOJIHATHL C BOF»
HYTbIM OYepTaHHeM H MUHHMAJbLHOH TOA-
LIHHbI.

10.18. Coenunenus c NMpUMeHeHHEM KOHTaKT-
HOM TOYEUHOH CBapKH NMPHMEHAITCS MpeHMylie-
CTBEHHO MNpH:

a) HebOJABIIMX TOJIIHHAX MeTaJja B aAuanaes
3one ot 0,8 10 4 mm (B 3aBHCHMOCTH OT
MOILIHOCTH  CBapoOYHOH  KOHTAKTHOM  MallIu-
Hbl) ;

6) OTHOUWIEHHWH TOJILUHH CBapuBaeMbiX JeTa-
Jen ot 1 no 3;

B) B pasquyHblX BHUAax noaydpabpukaTos
(1MCTHI, npeccoBaHHblE 3JI€MEHTHl H T. A.);
r) O/UM3KHX MO XHMCOCTaBy MaTepHaJax.

10.19. KontaktHas toueunas cBapka obecrnes-
YNBAET BbINOJHEHHE COEAHHEHHUH BHAXJIECTKY.

Pa3mepbl cBapHbIX COeAHHEHHH IIpHBENEHBbI B
TabJ. 63.
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Ta6numa 63  mpou3BOAMTHCA coryacHo Tabua. 64. Coemnuu-

PekoMeHLyeMble Pa3Mepbl COENHHEHHil TeJIbHble 3aKJenkKu U OOJIThl, pacnojaraemuie BHe

npH KOHTAKTHOH TO4Ye€YHOH CBapKeE AJAIOMHHHA B MM YSJIOB U CTI)IKOB, NOJI K HBI paSMEIlLaTbCH, KakK
NMpaBUJO, HA MAKCHUMAJIbHBIX PACCTOSHHUSX.

MHUHHUMANBHEIE

% E.E PekoMeHAyeMbe pa3Mephl pasMepH
g =7 |- _— Tabauna 64
=% | =8 WKPHHA | PACCTOSHMA OT | o . Pa36nska 3axJenok u Goaros
S = = HaXJ1eCTKH LEHTPa TONKH | O & | _ o
J}{?{ = m = 2 NpH LiBe 10 i 2
I T o
. E E 2, 2 E E | HJ}II'] HauMeHoBaHue BeanunHa paccToaHus
=6 | $a | = = Ex3l §2 | Sx - . . .
5 | E4 | 8. | .| =g |EEE8] =2 | &&
o bt e )
ST | £5 | 55| 82| &8 |gs28| 5= | s 1 PaccTOAHHMA MeXJy IeHT-
— - _ —_— paMH{ 3akjenoxk H OOJATOB B
1 2 3 4 O 6 7 8 L n1060M HanpaBleHHH: ‘B‘MS;&“E“OK
— ) K . a) MUHHUMaAbHBIE . . . .
| | Jlas  Goxaron
:12 0,51 3 18 \ 28 1 9 0 | lg %8 3,5d
1 . }
3 (1)’8 2’5 ég g% 1? 1? 20 19 6) MaKcHMaibHbie B KpaK-
4 -l 2 5 22 34 11 11 22 12 HHX pH,[laX HpH OTcyTCTBﬂH
51 15 5 91 | 30 19 19 95 15 OKauMJISAKIUIHX YrOJAKOB IIPpH
6| o 6 0 | 45 | 15 15 o8 15 PAaCTAXKEHHUH M CKATHH . . . od uau 1094
71 95 | g 36 | 54 18 18 20 18 B) MaKCUMalbHoe B cpel-
, A
81| 3 9 40 | 60 20 20 35 20 HUX pagax H B KpanHHX

psijgax npu HAJTHUYHH OKaH-
MJSIOUIHX YrOJKOB IIpH pac-
TAXKEHNHH . . - . « o - . . 12d nan 200
r) MaKcuMaabHble B Cpel-
HUX pAlaXx H B KpaHHHX
pAafax nNpH HalW4YHHU OKaH-
MJIAIIUX  YIrojJdxKoB  NpH
CHATHH - + v v o o o - o = 10d uan 1490
PaccTossHUe OT LeHTpa 3aK-
AenKH HAK OoJTa A0 Kpad

[Ipumeuanusn: 1. [Ipu cBapke nakera u3 Tpex
U OoJiee gerajied HEOAMHAKOBOHU TOMIWHHEI NMPHHHMAaeT-
Cd MHHHMAaJbHasi CyMMa TOJUIMH JIMCTOB [0 pa3Hble
CTOPOHHl OT CBAPOYHOHM TOYKH.

2. Ilpu cBapke ABYX JIUCTOB HEOAMHAKOBOH TOJIUIU-
HHl pasMepbl COeAHHEHHH YCTAHABJHBAIOT MO TOJIUIHHE o
foJiee TOJICTOTO JHUCTA.

3. IlpuBeneHHbie B KOJIOHKax 4, 6 U 7 AaHHBIE OT-

HOCATCH K CJAyYalo NPHMEHEHHs MPH CBapKe KOHTAKT- anemae)ﬂhziiﬂmanmme oM
HOH MalUHHOH NPSIMBIX CTAHAAPTHHIX 3JeKTpomos. [Ipn : A
YCHJIHA H 10 AHAaroHaiu . 2,5d

NPUMEeHEeHHH CclNeuHaNbHblX (HTYPHBIX 3JeKTPOAOB NpH-
BeJEHHble B YKA3aHHBIX KOJIOHKaX BeJHYHHB MOTYT
6niTb yMcHLLIeHW B 1,0 pasa.

4. Tlpy npuMeHeHHH (UIYpPHBIX 3JIEKTPOJAOB npHBeE-
JeHHbie B KOJIOHKe O J[aHHble, OTHOCHAIHeCA K I1Iax-
MATHOMY MNOPAJAKY PACHOJOXKEHHUs CBAPHLIX TOYeK, MO-
ryr ObIThb COOTBETCTBEHHO YMEHLUIEHHI.

5. Ilpu nmepepade uepe3 IUIOB PACTATHBAIOLIUX YCH-
JUHA OH aoJxeH ObITb NEPEKPbIT ABYMA pAAaMH TOUek,
pa3MelleHHLIMH B IUAXMAaTHOM MOpsJKe.

6) MHMHHMAaJabloOe nonepex

YCHJHA IPH OOPE3HLIX KPOM-

KAX « & o o o o o o o o o 2,0d
B) MHHUMAaJlbHOE Ionepex

VCHAUA NOpPH  NPOKATHBIX

HIH INpeccCoBalHlblX KpPOM-

KAX « v o o & s o o « o o & 2d
r} MaKCHMalbloe . ., . . 6d

rje d—,zmame*rp OTBEPCTHA MIJIA 32KJECINKH HJH 6oa-

Ta, .
d— TomuuMHa HanboJiee TOHKOTO HapYIKHOro sJe-
YKa3aHUA MO KOHCTPYHUPOBAHUIO MeHTa NaKeTa.
3aKJEeNnoOYHbIX COeIMHEeHUH
10.20. B pabGouux 3jeMeHTaX KOHCTPYKIHH
YUCJIO PACIIOJOXKEHHBIX O OJHY CTOPOHY CThiKa 10.23. [Iluamerp 3aknenkKd He OOJKeH npe-
3aKJelNoK, MPUKPemJsiUUX 3JEMEHT B y3Jje, BOCXOAUTb NOSTH TOJIIHH HauOoJiee TOHKOIO 3Jie-
KOJI2KHO OLITh He MeHee ABVX. MeHTa. 3a pacCyeTHLId AHaMeTp 3aKJEeNKH NPHHH-
10.21. TosmuHa ckJenbiBaeMOro nakera IMpH  MaeTrcsd AHAMETP OTBEPCTHS.
3aBOJICKOH XOJIOOHOH KJelke Ha cKoOe, Kak Mpa- 10.24. dopma 3akJyenku U ee pasmMepnl AJA

BHJIO, HEe JOJI2KHA NpPEeBOCXOAHTH UYEThIpe AHaMeT- XOJIOJHOHM KJEeNKH YCTaHaBJHBAIOTCS COIJIACHO

pa 3axJenok. llpu MOHTaXXHOH KJjenke (B JABa TeXHHUUYECKHM YCJOBHSAM HA HU3FOTOBJEHHE CTPOHU-

MOJIOTKA MJH CKOOOH) TOJIIIMHA TaKera He  TeJbHbIX  KOHCTPYKUHH U3  aJIIOMHHHEBBIX

NOJXKHA [PEeBOCXOAUTh NATH JIHAaMeTpoOB 3a- CIJIABOB.

KJIEIIOK. 10.25. Ilpu coeauneHnu BHAXJECTKY TrodpH-
10.22. Pa36uBKa 3akJenoK H OOJITOB J0JIXKHa POBAHHBIX JIUCTOB (BHOJb BOJIOKOH) Ha KaXXIXOH
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MOJIYBOJIHE [JOJIZKHO paclojsaratbCsd He MeHee
ABYX OOJTOB HWJH 3aKJEIOK.

10.26. B xoHeTpykuHAx U3 Tro(QpHPOBaHHBIX
JIMCTOB pebpa XKEeCTKOCTH HJAH JuadparMbl JOJIK-
HBI MPUCOEAHUHATLCS K KaXJIO0U TOYKE KacaHHd ¢
roppoM U IMPOAOJAbLHBIM 3J€MEHTOM, NMOIAKpEnJis-
IOUIHM KOHCTPVYKIIHIO,

CTbIKM MeMOpaHHOH HJIH NMpeaBapUTEeJbHO Ha-
NPAXEHHOW OOHIMBKH TOJINMHON OO0 2 MM BHI-
MOJIHAIOTCA BHAXJECTKY, IIPH 3TOM CTBIK JOJI2KEH
ObiTh COeJHHEH He MeHee ueM ABYMS pALAMH
CBAPHBIX TOUEK MJIH 3aKJIEMNOK.

KOHCTPYKTHBHBIE Mepbl MO MNMOBBIIEHUIO
KOPPO3HHHOH CTOWKOCTH

10.27. B uensix HckAouyeHHssT o00pa3oBaHUSA
KOPPO3HH B MeCT€ KOHTaKTa aJIOMHHHEBBIX
CIIJIABOB CO CTaJsbl0 HEOOXOAUMO H30JUPOBATH
conpukKacawlluuecss MOBEPXHOCTH JOJIOBEYHBIMH
NPOKJaAKaMH, HallpUMep OUHHKOBAHHBLIMHU CTaJib-
HBIMH, U3 NOJUH300yTHJEHAa, THOKOJIOBOH JIEHTHI
WJIH TKaHu, nOponutanHou rpyHToM AJIrl nam
AJIrS.

B cnoXHBIX coeguHeHHSIX a5 obecreyeHHus
BOOOHEIIPOHHIAEMOCTH M H30JSLUHH pPeKOMEeH-
AYeTCs CTaBHUTb THOKOJIOBYIO JEHTY B 2—3 cCJosl
C NIpDUMEHEHHEeM KI'YTOB M3 THOKOJOBOH 3aMas3sKH.

10.28. Ilpu kKoHTakTe aJIOMHHHEBBIX CIIJa-
BOB CO CTaJbHbBIMH H JA€PeBSHHBIMH JeTaJsIMH
NOMUMO npokaaaoxk (n. 10.27) Heo6xoauMo:

a) NOBBLILIATb KOPPO3UHHVIO CTOHKOCTb aJiio-
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MHHHEBOM NOBEPXHOCTH, HAINpPHUMEP OKCHAUPO-
BaHHEM C NOCJEAYIOUUM I'PYHTOBAHHUEM;

0) OUMHKOBBLIBATHL HJAH KaAMHPOBATb CTajlb-
Hble [TOBEPXHOCTH;

B) NPHMEHSTb MapHbIe NMPOKJAAAKH H3 JHCTO-
BOI'0 aJIOMHHUA U OLIMHKOBAHHOH CTaJH;

) NPONUTHIBATL JAEpEeBSHHbLIE AETAJH B 3TH
HOJIEBOM JIaKe.

[Ipumenenue TpyHTOB H KpacOK C cojeprKa-
HHEM CBHMHUA BOCIpellaeTcs.

10.29. Bo unzbexxaHnue KOpPPO3HU JHOETAJH U3
aJIOMHHHUEBBIX CIIJIABOB B MeCTaxX INPHMBIKAHHS
K 0eToHy, UWITYKaTypKe, KUPIHYY M JPYFrHM Ka-
MEHHBIM MaTepuasjiaM cJjaeayeTr OTAeJATb OT IO-
C/NeJHUX MAaCTHKAMH HJH NPOKJIaJKaMH.

10.30. CranbHble 60ATH NOAJIEXKAT OLHHKOB-
K€ HJIH KaJMHPOBAHHIO [Jis1 MOBLILIEHHS KOPPO-
3HHHOHU CTOHKOCTH.

51 HUCKJIIOUEHHS MECTHOr0 TIOBPEKIAEHHS
aJIOMHHHEBbIX CIIJIABOB B MOMEHT CTSITHBAHUA
0oJ/iTa NOJA TOJIOBKH H TalKH GOJITOB yCTaHAaBJIH-
BaloTcsa wanbel. Ilpun BeimosHeHHH waidb u3 cra-
JIH OHH JOJI2KHBI ObIThb OILIMHKOBAHBI WUJH KaJIMH-
pPOBAaHHI.

10.31. Bo Bcex cayuasix nmpMMeHEHHUS aJIIOMH-
HHEBBIX CILJIABOB B ArpPeCCHUBHBIX cpenax, a Tak-
XKe TPHMEHEHHSI CMeELIaHHBIX [0 MaTepuaay
KOHCTPYKUHH JOJKHBI OBITh NMOAPOOHO H3YUYEHHBI
OXKHJaeMble YCJIOBHUSA 3KCNJAVATAUHU U TILATEJb-
HO OCYIIECTBJIEHBI MEpHl IMOBBILIEHHUST KOPPO3HH-
HOH CTOHKOCTH B COOTBETCTBHH CO CHEIHaJibHbI-
MU HHCTPYKUHSIMH.
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MTPHIHNOKEHHUE T

OBbO3HAYEHHS AJIOMHHHEBBIX CHNJABOB
U UX COCTOSAHHNA

1. CnaaBel, 0603HaueHHbie OykBamMu AJl, COOTBETCTBY-
10T aMmoMuHHeBBIM (A) nedopmupyembim (1) cnnasam, on-
Ho3HayHas uuéppa 1 (AIl) ykasbiBaeT Ha UYHCTOTY aJlio-
MUHHA.

2. AMr 1 AMu o3HayawT cnaasbl amoMuHHA (A) H
Mariig (Mr) uaum Mmapranna (Miu); uucia, pacrnoioXeH-
Hbi€ 38 OYKBEHHbIMH OOGO3HaYeHUSIMH, YKa3biBaIOT 34eCh Ha
IIPOLEHTHBIE COAEpXKaHUs B ChnJaBe MarHus, Hanpumep
AMrS cogepxkar 5% maruus, a AMr6 — 69.

3. bykpoli I o0603HauyaioT CnjiaBbl THMA AypajJiOMHH
cucrempl Al—Cu—Mg; uucaa’ mocae 6ykBbl J] 03HayamwoT

HoOMep cnnasa ({1, J116, J118).

4. Bbyksoii B 03HaualOT BBICOKONPOYHBIE CIIJIABLI, KOH-

CTPYKHHOHHHIE BBLICOKONPOUHbIe cnnaBul o6o3HaualTt B9;
nHppa nocae 3roro 0003HAYeHUA YKA3bIBAET HOMEp CHJia-

Ba (B92, B9 u 1. a.).
5. byksamu AB o603HaualoT cn/jiaBsl THA «aBHaNb» CH-

cteMmbl Al—Mg—Si; ciona xe otHocsites cmaaswl AJI31,

AJ133 u AL35.

6. bykpamu AJI o6o3navaior amoMHHHEBble (A) JaH-
TedHble (JI) cnJjaBei; 4YHCA0, pacnoJoxeHHoe noche OyK-
BEHHOro 00603HayeHHsl, YKa3hlBaeT HOMep cnJjiaBa (Hanpu-
mep, AJI8) .

7. bykpa 1, pacnoJioXxkeHHas 1ocjie Mapku cnJjasa, 03-
Hauaer CcnJaaB AJs H3TOTOBJIEHHH [IPOBOJIOKH (IIPYTKOB),
HanpuMmep: AMrbn, [ll6n, J18n w r. n.

8. bykBa A, crodmas nocje Mapku cnjaBa, yKasbiBa-
€T, YTO CAHTKH CNAaBa OTJHUBAIOTCH HeNnpephLiBHLIM MeTo-
AOM W U3 yayumenHoro amoMuunsa (J[16A, B9SA u r. n.).
B nacrosiulee BpeMs 6ykBa A mnoTepsJsa cBOe 3HaueHHe, Tak
KaK BCe CJHMTKH JIbIOTCA TOJbKO HElpepbIBHBIM METOJA0M, B
paae cayuyaeB 6ykBa A mnocjge MapKH CllJlaBa yKa3sbiBaer
HAa TOCTAaBKY JHCTOROrO MaTepuaJja.

9. CocrosHue nosaydabpHKAaTOB H XapakTep NJAaKHPOB-
KH aJIOMMHHEBHIX JAePOpMHpPYEMHIX CMNJAaBOB 0603HAyaloOT-
csi OyKBeHHO-UHGPOBOH MapKHUPOBKOH, M — MArkKoe, 0TOXK-
)KeHHoe, T — 3akajieHHoe M eCTeCTBEHHO CoCTapeHHOoe,
Tl — 3akaneHHOe W HCKYCCTBEHHO cocrapeHnHoe, [l — no-
ayHaraproBaHHoe, H — nHaraproBanHoe; OykBoii B Mmoryr
0603HauaTh JUCTH 6€3 MJAKHPOBKH HIAH C TeXHOJOTrHYECKOI
TOHKOR mnaakupoBkodt; YII o6Go3Hayaer yTOJILEHHYIO [1Ja-
KHPOBKY (8% Ha cTOpoHY nHcTa); r/K ofo3Hauaer ropsye-
KaTaHhle JINCTH W IJHTHL.

bykBnl, 0603HauarOUIie COCTOSIHHE CIJaBa, pacnoJiara-
IOT uepe3 yepTOuky (Aeduc) nocae MapKud chnjasa.

10. IlpuMepn 006O3HayeHHA CNJAaBOB:

AMi — npoduab, auect u T. O. (noaydabpukaTth) u3
cnjaaBa Mapku AMu 6e3 Kaxkoii-au60 06pabOTKH;

AMu-IT — npoduab, auctr ¥ 1. A. (noay¢pabpukarhi)
H3 cnJjaBa Mapki AMu, noJyHarapTOBaHHBIN;

AMr-M — npoduab, aucr # T. 4. (noaydpabpukaTsi)
13 cnaasa AMr, OTOXI)KEHHbIH (MSATKHH);

AMr-H — npoduae, aucr ¥ 1. A. (noaypabpukarhi)
H3 cniaBa MapkH AMr, HarapToOBaHHBINA;

AB-T — npoduab, auct U T. A. (noaypabpuxkarn) Hs
cnyiaBa AB, 3aKaJIeHHBIH M ecTeCTBEHHO COCTAPEeHHHI;

J16-T — nucr u3 cnhasa J116, naakupoBaHHBIH, 3a-
KaJIeHHBI!I H eCTECTBEHHO COCTapeHHHH;

H16-BT — 10 e, He3 nJakHPOBKH;

B95-T1 — npodudb, auct u 1. A. (noaydabpukarhl) U3
cnyiasa B95, 3akajieHHBIH W HCKYCCTBEHHO COCTAapeHHhIH;

J16-TH — npoduas, auer u 1. A. (noiygpabpukatsl)

— 59 ——

H3 cnaasa /116, HarapToBaHHbili, 3aKaJieHHHR H eCTeCTBEeH-
HO "COCTApPEeHHDbIH;

AMron — npoBoJsioka (NPyTKH) H3 aJIOMHHHEBO-Mar-
HHEBOro cmnaBa (MarHusa 5%);

H1-Tr/K — nauTel M3 cnsaBa, noJiydeHHble H3 CNJaBa
H1 cnoco6oM ropsiyefi nmpoKaTKH, nocrapiseMble B 3aKa-
JEHHOM M €CTECTBEHHO COCTAPEHHOM COCTOSTHMH.

TPHJIOXEHHE 2

[IEPEUEHD JEUCTBYIOIHUX I'OCTos
U TEXHHYECKHUX YCJIOBHH HA AJIOMUHHUEBDLIE
CIIJIABbBI HA 1/I 1965 .

Ta6anuma 65

HJ}%} HanMeHoBaHHe JO0KYMEHT2 UIudp nokymeHTa
1 { Cunnasbl alioOMUHHEBbIE Je-
| popmMupyemnie. Mapku . . .| TOCT 4784 —49*
2t Jiuctel u3  QJIOMHHHA H
aJIOMHHUEBbIX ciiazaBoB. Cop-
TAMEHT . + + o« « » - « . « .| [TOCT 1946—50
3 JIMcTBl M3 cnaasoB THNA
AypanwoMul, naakupoBannbie | TOCT 4977 —-52%
4 [Tpobuaun npeccosBaHiibie
| U3 alIOMHHHEBHX CIJaBOB.
Yraosne npopunu. Copra-
MEHT . . . « « = « « « « . .| TOCT 8110—56
npcccoBaHNnbie -

l | 3eToBble mnpodHaH.

5 Ilpoduan
*H3 allMHHHEBHX CNJAaBOB.

Copra-
MEHT . . . . . + .. ... .| TOCT 8111—-56
6 [Ipodpuan npeccosaniipie H3

alioMHHHEeBBIX COXABOB. 1TaB-

| poBble H IBYTABpOBbie NPO-
¢uau. Copramenr . . . . .
7 | [lpoduan npeccopanlbe U3

OCT 8112 -56

anIOMHHHEBHX CNAaBOB. |
[Useanepunie npodpuan. Cop- |

Ta4MEeHT . . . . . . . . . . .| TOCT 8113—56
8 [IpyTkM H3 aawoMHHHA U ‘

aNOMHHHEBHX cnaaBoB. Cop-

TAMEHT . . . « « . . . » . .| FOCT 785755

I 9| TlpoBoaoka cBapouyHas H3

lanmummn H allOMHHHEBhIX
CIIJAABOB v &+ v o o o o o o o
10 [IpyTku¥ npeccoBainnbie U3
allOMHHHEBbLIX CiAaBOB. Tex- |
HHYEeCKHe YCIAOBHA ... . . .
11 Jletaau, H3Je.aHa H 3aro-

F'OCT 7871—63

F'OCT 4783—49*

] JIHBE- » . . - . - . " - - - »

I TOBKHM M3 LBETHHX METAJIOB |
H cnaaBoB. MapkupoBka . .
[2 CnJaasbl allOMHHHeBLIE JHU-
Tefiibie U AgeopMHpyeMmble,
MeTtoIlH XHMHUECKOro atHa-
AH3A + v v o a e e e e e e s
13|  Cnaasb ATIOMHHHEBDLIC. |

MeTtonbl cneKkTpalbHOro aHa-

I'OCT 2171—-52

'OCT 2788—51

FOCT 7727—60

14| Tpy6bnl U3 anlOMHHHA H
antOMHHUEeBbIX cniaBoB. Cop-
I T&MEHT - . » " - . . - - . .

FOCT 194756
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Il1podoaxcenue taba. 65 IPUTJOXEHHE 3
- BUADb! ANIOMHHHUEBDBIX NOJNY®ABPUKATOB
n/n HaumMeHoBaHHEe JOKYMeHTa [HIudp zoxkyMmeHTa («lTIPOKATA» NPOGHJABHOIO H JHCTOBOTO)
i ! Ta6baunma 66
1 15 TpyObl M3 anlOMHHHA H T —

dNIOMHHHEBBLIX CNaaBoB. Tex- ____r_l_o.fyq).aﬁp.ﬂmm .
HUYEeCKHe YCaOoBHA . . . . . | TOCT 4773—49* No | = - =
| - a/n | Matepuarn | 2| 2 = - i = o
16 CnjiaBbl aalOMHUHEBbHIE JH- | el e £ o | eEZ| 2
TEHHBIE « . o« & ¢ 4 v ¢ o o . FOCT 2685—63 = | 5| & & E S-S e.

17 Jinctul neninakupoBanunne .| AMTY 25257 i | N
| - All + |+ |+ + + + 1

18 [ipodpuan npeccoBanibie | | I

U3 aJIOMHHHA H aXOMHUHHHE- 2| AMu + [T+ F + T +-
BaiX CcnaaBoB. TexiiHueckHe | 3| AMr | + |+ |+ | + | + + +
YCAOBHA . . . . . « . . + & AMTY 258—-55 l 41 AMrd { + |+ |+ | + | + +¥* | —
19 ManTu ropsuexaTtaHnle o | AMrb + l + | + | T + T+ =
H3 adlOMHHHEBBIX CIJIaBOB. 61 AMrGl | + [+ |+ ]| + | + + +
Texunueckue ycrosus . . .| AMTY 34705 71 A3t | — | — |+ | + - -+ ~+

20 [lpoBoaoka (upyTku) Aas | 81 Als3 l + | T | T + + +
3aKAENOK H3 aJIOMHHHEBHIX 9| AN3 | + |+ |+ + | + +- +
cniaaBoB. TexHHUeCcKHe yciao- | 10 ' AB + |4+ +1 + -+ -+ -

BUA . v v v v e e e e e e AMTY 332—33 11 BQ9 + |+ 4] + 1 e -

21 Tpy6bl npeccoBanynle TOM- 12 iy + |+ T | T T + +
CTOCTEHHbIE H3 alloMHHHe- | 13 { 116 + |+ | -+ — ~+

BBIX CIJIABOB , &+ « & . . « & AMTY 259—48 14 l B95 4 4| - l 1 + + —

* 3Be3J04YKOl OTMEYeHRl CTAaHAAPTH, B KOTOPLIE — . |

* TOAbLKO [OKOBKH.

BHeceHhB UH3IMEHEeHHS.

NPHJTOXEHHE 4

KO3®PHUUEHTH ¢ NPOAONADBHOIO H3IrHBA UEHTPAJIbHO-C)XATbBIX CTEP)XHEH
Ta6auwa 67

AMr61-M,

All-M AMr-M, AMrs-M, AMr-TI AJ133-Tl, A 135-Tl, B92-T npo-
y - -Ti, Y ] B92-T naucr, A B95-T1
AMu-M AdSI- T A AMr6-M ABABTL T npogmas | PR A16-T
0 1 1 1 1 1 1 1 1
10 0,974 0,973 0,999 0,998 0,998 0,994 0,99 !
20 0,947 0,945 0,998 0,997 0,996 0,988 0,98 0,96
30 0,921 0,917 | 0,98 0,943 0,9 0,889 0,835 | 0,8 |
40 0,895 0,87 0,88 0,83 0,78 0,766 | 0,7 0,65
50 0,815 | 0,77 0,78 0,725 0,66 0,644 0,568 0,5
60 0,78 0,685 0,69 0,628 0,557 0,539 0,455 0,4
70 0,655 0,603 0,6 0,538 0,463 0,448 0,352 0,318
80 0,585 [ 0,53 | 0,525 0,46 0,387 0,375 ’ 0,29 0,244
90 0,521 0,463 0,457 0,388 0,332 0,315 0,227 0,192
100 0,463 0,415 | 0,395 0,332 0,285 0,26 0,185 0,155 |
110 0,415 | 0,365 | 0,335 0,283 0,236 | 0,216 | 0,153 0,128
120 0,375 0,327 0,283 0,243 0,2 0,182 0 127 0, 108
130 0,336 0,296 0,241 0,21 0,171 | 0,155 0,11 0,092
140 0,3 0,265 0,208 0,184 '0,147 0,133 0,095 0,079
150 0,22 0,285 0,181 0,16 0,128 | 0,117 0,083 | 0,069
IlIlpumMmeyanune. 'n6kOCTh 3deMeHTa A= —:——, rie ! — pacyeTrHasa AJMHA 3JA€MEeHTa; 7 — pajgHyC HHeEp-

IIHH CECUEHHSA.
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NPHJAO)XEHHE 5

PACYET IM-OBPA3HbIX CEYEHHUH
HA U3T'UHBHO-KPYTHJ/IbHYIO $0PMY
[TIOTEPH YCTOHNUYHUBOCTH

[1-o6pa3unie ceuenus (puc. 18), ycuiennsie 0T0OP-
roBkaMH (puc. 18,6) waum yronmuenusiMu (puc. 18,8), mpu.

OCEBOM CXAaTHH MOMHMO MNPOBEPKH no ¢opmyne 'E}F < R

0) 1Y

Puc. 18. Il-o6pasHble ceyeHus

AO/KHBI 1npoBepsaThbca npH Ay < 3Ay Ha H3rUGHO-KPY-
THJABHYI0O (POPMY NOTEpPH YCTOHUHBOCTH Mo (opmydie

1,5N

— 7 < R, (60)
31€Ch
— c — —
G = —— Ay =0,00041 ¥ R Ay;
A
1+v—1/(1+v)2—4uv
Co= ;
2u
N, | J J
v = = (2 +0,04 — 13);
Ny r J 5 F
2 JxtJdy | o
I — P — T Q.
ay T+
X X y
L =— ] — — -
2 r2 Fre

rAe Oy — PACCTOSIHME MeXAY WUEHTPOM TAKECTH U UEHT-
poM H3ruba ceuyeHmus,
J , ~— CEeKTOpHaJbHbIH MOMEHT HHEPHHUH CEYCHHS;

Jx— MOMEHT HHEpPUHH IPH YHCTOM KpYYEHUH;

Jy = —; Z bo3;

b u & — mupuHA M TOJIUMHA TPAMOYTOJbHUKOB, COCTaB-
NSIOLIMX CeYeHHe, BKIKUAs OTOOPTOBKH H YTOJ-

HICHH I,

Mpu HanHUHH yTOJLIeHHHl Kpyrjoro ceueHus (0yan0)
] Z nD4
= — 3 b&3J-n :
T =3 T T

rne D — nuamerp Oyubb;
7 — YUCNIO HX B CEUEHHH.
Iast mapok amomunus Kpome AMr-II, A/133-Tl,

AI35-T1, AB-Tt u B95Tl, npus >0,667 BMecTo O B

dopmyae (60) woncrapasieTcs O, ompejenseMoe 1o
Ta6a_ 68.

. Tabauna 68
3HayenHe 0’

T:"T E" ; ’ Er
0,667 0.667 1,8 0,85
0,7 0,69 2 0,862
0,8 0,733 2.5 0,88
0,9 0,758 3 0,895
1 0,777 4 0,91
1,2 | 0,805 4] 0,935
1,4 0,824 8 0,97
1,6 0,84 10 l 1

A————

NPHUTOXEHHE 6

YKA3AHHUSA MO ONPEAEJEHHIO KO2PPUILHEHTA
ps OAJIS MPOBEPKH OBUWIEM YCTOHYHUBOCTH
BAJIOK

Jlns 6anox HBOSKOCHMMETPUUHOrO JBYTaBPOBOro ce-
yeHUsS KO3((HIUEHT Qg OnpenessieTcss o (GopMmyJe

Jy { h\2
%———W—f—-(T) 108. (61)
: X

3uaueHus kKosdbduuuenros W pas Hanoxk H3  aNIOMH-
Hua Mapku [16-T onpeneaswtcda o taba. 69; gas cnia-
BOB JADYTHX MapoK 3HaueHus ¥ onpegensiorcs no

Tabn. 69 ¢ ymHOKXeHHeM Ha Ko3dbuHIHeHT 1], Onpepense-
MBbIii 110 Taba. 70 B 3aBHCHMOCTH OT MapPKH AJIOMUHUA.

Tabauua 69

3Havenua Koaduuuenra P Adass 0aJoKk H3 aJIOMHHHEBOrO
cnaasa A16-T

o e

il el

| Oag 6anok 6e3 3akpenseHus B MPO- Ipauenusg &
aeTe® OPY HATUYHM
] ' NpoOMexXyToy-
PH COCPeNOTO- | APH PaBHOMEPHO Pac- | guy saxpenne-
o YEHHO¥ Harpysxe | NPEeACJICHHOH HArPY3Ke | yujj gepxuero
| , MOSICA He3aBH-
K BepX- K HHXK- K BEpX- K HHUMXK- CHMO OT MeCTa
HeMy HeMYy HEMY HeMYy NPHAAOKEHUA
! | mosacy Hofacy HOACY noscy HArPy3KH
01 0,45 | 1,29 | 0,41 | 0,98 0,56
04| 0,46 1,3 0,42 0,99 0,57
1 0,48 1,32 | 0,43 1,01 0,59
4 0,57 1,41 0,01 1,09 0,66
8 0,68 1,52 0,61 1,18 0,75
16 0,87 1,72 0,77 1,35 0,89
24 1,04 1,89 | p.01 1,49 | 1,03
32 1,18 2,04 1. 04 1,62 1,25
| 48 1,45 2,3 1’25 1,84 1,36
64 1,68 2,53 1 46 2,05 1,53
80 1,89 2,74 1 ’52 2,22 1,68
96 2,08 2,92 1’79 2,38 1,82
160 | 2,74 | 3,57 | 9’33 | 2,92 2,31
240 3,42 4,22 2’89 3,49 2,8
320 3,96 4,8 3’36 3,95 3,22
F 400 4,45 5,3 3’75 4,35 3,6
* Tlpu oaHOM 3aKpenJieHHH B MpoJieTe H Harpys3Ke
Mo HUXHEMY [OSICY CJeiyeT I0oJb30BaThcsl rpadol 2
tTaba. 69.




— 55 —

Tabauma 70
3HaveHus Koacp(buuueﬂ*roa 7

i el =

|
Mapka aJlOMHHHA " Mapka a1IOMHHHS | T,
i J*

Al-M, AMu-M | 5,2 AMr61-M,
AMr-M, AJIS1-T Al33-Tt, AB-TI,
AB-M ... .. 3,8 || A1-T amcr. . . 1,97
AMr5B-M, B92-T npmbmlb
AJ31-T1, AB-T 2,2 || A16-T . . ]
AMr-TT, AMr6-M| 1 , 38 35-T1, BO2-T

auct, A1-T npo-

11170, § 1,4

B%-T . . .. .. | 0,82 I

e sl il

[ \2
a=1,54J“( ) , (62)
Jy\ h

rae | — pacyerHasa AJuHa 6aJKM COTJIACHO
n 4.13;
Jy = ;’ Zb 63 — MOMEHT HHEePLHUH NPH KpyYeHHH;

b; 1 0; — IIMpHHA M TOJILUMHA BJeMEeHTap-
HBIX NPAMOYFOJEHUKOB, 00pa3syio-
[IHX CeYeHHe;
Y =1,3 A/ ABYyTAaBpPOBOTO CeyeHUS,;
Y =1,2 pnjsa TaBpoBOro ceyeHUSA.
Jns ABYyTaBpPOBOro ceuyeHHss ¢ OAHOH OCbI0 CHMMeT-
PHH NPUHHUMAETCH NIPOMEXYTOYHOe 3HAaweHue Y .

B cayuae oTcyTcTBHSI OTOOPTOBOK, YTOJLIEHUH NO Kpa-
fiM (Oysb06) M 3HAYHTEJbHBIX YTOJILIEHHH B yIVlax napa-
MeTp o MOXeT onpefendatbca no ¢opmyJe

[0, 2 dd?3
= 8 ( J (14 ,
bh ( bd? )
rje RJAS NPOKATHBHIX, NPECCOBAHHBIX H CBAPHBIX 0aJoK:
& — TosuHA cTeHKHM GaJskH;
b u O,— wmpuHa ¥ ToJHIMHA Mosica GaJIKH;
h — nosHas BbicOTa ceyeHHsA OaJKH,
d = 0,0 i
AJg KJAenaHbiX 63.1101{:
0 — TOJIILIMHA CTEHKH BMeCTe C I0JIKaMH YrOJIKOB;
01— TOJILIMHA TNOsica BMeCTe C NOJIKOH Yronka;
d — BLICOTA BEPTHKAALHON NOJKU YTOJKa MJKC TOJ-
I{HHA NaKeTa TOPHU3OHTAJBHLIX JIHCTOB.
[lnsi Bcex MapoK adloMuHHUs, 32 HCKAoueHHeM AMr-T1,

AI33-T1, A135-T1, AB-T1 u B95-Tl, ecaru onpenesenHoe
no ¢opmyne (61) suauesne Pg>0,667, To BMecTO Qg B

dopmyny (61) noacrasaserca kosppuUUHEHT P, Onpeje-

JasieMblt no taba. 71. ’

Hna 6anok c 6oJiee pa3BUTHIM CXKATLIM NMOSACOM (MO-
MEHT HHEPUHH CeueHUs] KOTOPOro OTHOCHTEJBHO OCH CHM-
METPHH cedeHHs OoJibllle, YeM ADPYroro nosica), CHMMETPHY-
HO paCnoJIOXKEHHBIM OTHOCHTEJbHO CTeHKH (puc. . 19), ko
3dpdunuent P onpepensierca no Qopmyae

A7 S

Jr 2R
(0,5yp + ﬁy)] ‘ (64)

3nech § — kKo3dbdHUNMEHT, 3aBHCAILLHA OT THMA HArpys3Ku
H NpuHUMaeMblii no TabJa. 72;
| — pacyetHas anavHa 6Gaaku (cM. n. 4.13);

(63)

Qs =

CHull 11-B.5-64

Yp — KOODAHHATA TOUYKH TMPHJIOXKCHHA HNa-

rPY3KH CO CBOMM 3HAKOM (no puc. 19),
h, by, hy, b; 1 by — cMm. puc. 19;

Puc. 19. Ilonepeynoe ceuenue
0anky ¢ PAas3sBUTHIM BEPXHHUM
MOACOM

| — pacuetnas anaHHa 6asku (cM. n 4.13);
Yp — KOOpJHHATAa TOYKH TMPHJOXEHUs] Harpyski cCo
CBOUM 3HAaKOM H pa3Mepul kA, Ay, hy, by u by (noO

puc. 19)

0,43 — 0065(b )2 2 YA
ﬁy“[ t h,](n_) '
J1
R PR S P

roe Jy, Jo — MOMEHTHI HMHEDLUHH CeUeHHS] COOTBETCTBEHHO
C3KAaTOro M PACTSHYTOro IMOsSICOB OTHOCHTEb-
HO OCH CHMMETPHH CeueHUf;

Jy =J1+ J2;
1 (Jy-d
( 222 pe —|—0,04JK12) .
J)’ J}'
Ecau COOTBETCTByPOH[EE HUHXXHEMY TMNOACY 3HAUYEeHE

fo
Q6.0 = h,

CTaBJsAETCHd BeJHUHHA

, { Pe (1 — ) P ]
P = P n — ’
, '6 ° Po Pou |
ThHe Qg ¥ Pg,, Onpenensiorcsi no taba. 71 npuioxenus 6.

[IpoBepka ycTOHMYHBOCTH O0aJyiIOK WIBE/JIEDHOTO ceye-
HHA NPOH3BOJHTCS TaK XKe, KaK ¥ AJjs 6ajaox ABYyTaBpPOBO-
ro CeueHHsl; NpH 3TOM & BHIYHCASETCS no ¢opmyae (63),
HO HalifleHHble 3HauyeHHA P YMHOXaloTrca Ha 0,0 NPH ApPH-
JOXEHHH HArpy3kH B IJaBHOH [JIOCKOCTH, MMapaJiesbHOR
crenxe, u Ha 0,7 npH NPHIOKEHHUH HATPY3KH B IVIOCKOCTH
CTEHKH.

cd —

(65)

Qg>0,667, T0o B Ppopmyne (16) BMecTO Pg NOA-

T a 6 aAununa 71
3HavyeHuss koa(pduuueHToB (Pﬁ H (PﬁH

‘pﬁ(‘pﬁn) ‘Pﬁ(‘pﬁn) ""6( ‘Pﬁﬂ) "Pﬁ( ‘Pﬁﬂ) | ‘pﬁ( “"GH) ‘Pﬁ( ‘Pﬁﬂ) |
i
0,067 0,667 1,1 0,8 || 1,6 (0,949 |
0,7 0,698 1,2 0,876 I 1,7 0,965
0,8 0,74% 1,3 0,887 1,8 | 0,975
0.9 0,786 1,4 0,917 1,9 0,986
) 0,82 u 1,9 | 0,934 2 1 |
F

|
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TaGauma 72 IIpodonssxcenue Taba. 73
3nauenns koadcunHeHtos { B Qopmyae (64) i o —
o - O
Tun HaArp y3ku r g E CxemMa ceudeHud
2 5
Yuctbitt uaru6. . . . . « .. . . . . 1
PasnomMepuo pacupejenennas narpyska | 1,12
CocpenoToyeHHas CHJAa 110 CE‘:pEI{HHe ]—-9 =] W
APOMETA o« v o « & * « o o o « o o o « . 1,35 \ O o
MoMCHT Ha OAIOM H3 KOILOB OGaakH . 1,7 | 77 | $ Fr__r__{;_-r_ 4EF, _}f;
r . . . .

NPHIOXEHHE 7 - —
, I
ONPENEJNEHHE KO3®dHUHUEHTOB o8t i

B Tabsa. 73 noka3aHel cXeMbl CceueHHit, ONAA KOTOPHIX \

€
B Tabn. 74, 75, 76, 77, 78, 79, 80, 81, 82 npusegeHn! 3Haue- 78 —+a~
Hua @°H npﬁm<5 ‘ F

Ilpy OTHOCHTENHLHOM 3KCIEHTPHIIUTETE m}lO Kosd- |

duueHT P He3aBUCHUMO OT THINA CEYEHHs CTepXKHA ON- |
penessieTcss no GopmyJe

2 | - _— —
— .  (66) l

qJBH —

l4+m+22 + 7 (14+m—)2)2 — 42

B uurtepBane anauennst m or 5 mo 10 kKosdduuneHt £ -] f=-& o=y
P8R onpeneasieTcss MO HHTEPIIOJSILIHH, '

Jlnsg Tpy6 Kpyraoro cedeHHs OTHOCHUTE/bHBIH 3KCIUEHT-

79 + ——t + &3
pﬂumg'r, BLIUMCJEHHLIH Mo dopMmyae (19), ypenuuuBaercs -
Ha 15 fo

, nocjie uero KoapdbuumesTsl P onpepe.siores mno

taba. 74 a4 nPSIMOYTOJIBHOIO CeUyeHHA. |
Tadbauuga 73 L . — —
CxeMnl ceueHMH aas onpepeneHus Xo3dduuuenton @BH
-
-EE Cxema ceuenud w | I — Yy —
= ] " r—
2 80 F— L

74

75 4. F :L"_' F2
CY

I
I
I
!
4
N
-
™
<

76 4 Eﬁ_': ?l,fa

) 4
\
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Tabauua 74

0,8

1

1,2

1,4

1,6

1,8

—

2

_

2,2

1,043
1,001
0,974
0,928
0,888
0,852

0.818
0,788
0,761

0,732

0,685
0,643

0,586

10,515
0,413 ]

0,337
0,285

e

0,919
0,878
0,85
0,803
0,765
0,73

0,7

0,672
0,647
0,623
0,582

0,544 |

0,496
0,434
0,347
0,286
0,245

0,798

0,758
0,73

0,683
0,648
0,617

0,589
0,565
0,545
0,525
0,49

0,456

0,421
0,369
0,298
0,25

0,216

0,687
0,640
0,616
0,574
0,541
0,515

0,492
0,472
0,455
0,439
0,411
0,387

(),356
0,315
0,257
0,219
0,191

0,504
0,446
0,423

| 0,393

(0,372
0,354

0,341
0,328
0,318
0,308
0,291

0,275 |

0,257
0,232
0,195
0,16
0,15

0,391
0,365

0,35

0,326
0,309
0,295

0,285
0,275

| 0,267

0,26
0,247
0,234

0,221
0,2
0,171
0,15
0,134

0,309
0,298
0,288
0,271
0,258

0,247 |

0,24

0,232
0,226
0,221
0,211
0,201

0,19
0,174
0,15
0,134
0,12

Koapduunentni oBH

0,4

0,6

0.8

!

0,25

0,244

+ 0,237

0,226
0,217
0,209

0,204
0,198
0,193
0,189
0,181
0,174

0,165
0,152
0,133
0,12

0,107

0,207
0,202
0,198
0,19

0,184

0,178 |

0,174
0,17

0,167
0,163
0,157
0,151

0,144
0,133
0,119
0,107
0,096
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2,6
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0,15

0,147
0,144
0,141
0,137
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0,126
0,117
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0,096

i 0,086
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0,148
0, 146
0,144
0,139
0,136
0,133

1 0,13

0,128
0,125
0,123
0,12

0,116

0,112
0,104
0,094
0,085
0,077

|

0,128
0,126
0,125
0,121
0,119
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0,113
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0,11
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0,1
0,094
0,084
0,076
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1

1,2
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1,6

1,8

2

0,96
0,91
0,833
0,796

1 0,717

0,672

| 0,633

0,598
0,07

0,514
0,472

0,418
0,354
0,272
0,22
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1,043 0,919

0,84

0,796
0,726
0,671
0,626

0,588

0,554 |

0,92

0,492
0,455
0,412

0,373
0,319
0,248

0,202 |
0,18 l 0,168

0,798 I 0,687

0,727
0,637
0,624
0,578
0,04

0,506
0.478
0,454
0,432
0,397
0,365

0,33

0,285
0,224
0,186
0,158

0,624
0,586
0,531
0,49
0,46

0,432
0,41
0,39
0,371
0,343
0,316

0,289
0,252
0,202
0,17

0,146

0,589
0,928
0,492
0,445

0,414 |

0,389

| 0,368

0,35

0,334
0,32

0,296
0,274
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0,222

1 0,181
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0.135

0,504
0,437
0,408
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0,347
0,326

0,311
0,297
0,284
0,275
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0,24

0,222
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0,138
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0,356
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0,31
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0,276
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0,21
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0,174
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0,192
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0,13
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0,116
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0,087
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0,128
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0,11

0,108
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0.6 0,8 1 1,2 1.4 1,6 1,8 2 2,4 2,6 2,8 3

0,186

0,16 | 0,14

0,179 | 0,155 |
0,15
0,1

0,135
0,131
0,127
0,121
0,114

{ 0,105

0,608 | 0,527
0,575 | 0,498
0,542 | 0,469
0.514 | 0,447
0,468 | 0,4

0,422 | 0,365

0,365 | 0,313
0,286 | 0,249
10, 0,193 1 0,172
0,16 l0,147 0,135

0,447
0,422
0,4

0,379
0,341
0,309

0,266
0,217
0.156
0,124
0,1

0,376
0,300
0,338
0,318
0,286
0,26

0,228
0,188
0,142
0,113
0,094

0,315
0,296
0,283

0,262
0,249
0,237
0,268 | 0,225
0,243 | 0,206
0,223 { 0,191

0,198 6,173
0,167 | 0,147
0,128 | 0,115
0,102 | 0,092
0,087 | 0,081

0,222
0,21

1 0,201
0,192
0,178
0,166

0,152
0,131
0,103
0,083 ]
0,075

0,123 | 0,107 { 0,093
0,119 | 0,104 | 0,091
0,116 § 0,101 | 0,088
0,113 { 0,098 | 0,086
0,107 | 0,093 | 0,081
0,101 | 0,09 | 0,077

0.093 | 0.082 | 0,072
0.093 | 0083 | 0,074 | 0,065
0077 1 0.07 | 0.063 | 0.057
0064 | 0.06 | 0.056 | 0,052
| 0059 | 0.055°| 0.051 | 0,048
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0,145
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0,076
0,069
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0,8 1 1,2 1.4
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1,043
0,948
0,888
0,81
0,748
0,697

0,008
0,610
0,581
0,551
0,504
0,46

0,407
0,348
0,266
0,217
0,183

/f

0,798
0,705
(0,657
0,603
0,508
0,523

0,492 |

0,465
0,441
0,418
0,385
0,358

0,321
0,277

0,218 |

0,183
0,157

0,687 | 0,589

0,61

0,567
0,017
0,477
0,447

0,417
0,397
0,379
0,362
0,333
0,312
0,281
0,246
0,196
0,166

0,144 I

0,521
0,481
0,430
0,402
0,377

0,335
0,338
0,324
0,309
0,287

1 0,27

0,246
0,23
0,176
0,15

0,504
0,436
0,403
0,.366
0,339
0,32

0,305
0,291
0,278
0,207
0,25

0,237

0,216
0,192
0,108
0,135

0,132 | 0,12

0,391

| 0.354

0,333
0,306
0,287
0,273

0,26
0,249
0,239
0,23
0,217
0,206

0,188
0,17

0,142
0,121
0,109

0,309

0,291
0,276
(0,259
0,245
0,232

0,222
0,213
0,207
0,2
0,188
0,18

0,166
0,151
0,126
0,109
0,099
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0,25 1| 0,207 | 0,174

0,243
0,233
0,218
0,208
0,199

0,192
0,185
0,18

0,175
0,165
0,108

0,147
0,134
0,113
0,101
0,092

0,202
0,196
0,186
0,178
0,172

0,167
0,162
0,157
0,153
0,145
0,138

0,128
0,12
’ 0,103
0,094
0,085

0,17
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0,16
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0,149

0,144
0,14
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0,127
0,122

0,115
0,107
0,096
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0,08

0,15
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0,125
0,122
0,119
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0,13

0,126
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{ 0,878
0,825
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0,707
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,821
0,758
0,712
0,675

0,638
0,608
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0,481

0,798
0,743
0,706
0,648
0,605
0,572

0,538
0,513
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0,471
0,437
0,41

0,687
0,632
0,597
0,546
0,007
0,477

0,452
0,430
0,412
0,396
0,369
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0,589
0,529
0,498
0,452
0,42

0,396

0,378
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0,346
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0,407
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0,351
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0,317
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0,265
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0,359
0,335
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0,258
0,25
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0,4 l 0.6 0,8 1 ' 1,2 1.4 1,6 1,8 2 2,2 2.4 2.6 2.8 3
|
0.5 |0,432 0.368 | 0.314 | 0,268 | 0,23 (0,2 10,17510,153 ] 0,134 | 0,119 | 0,106 | 0.095 | 0,084
0,429 10,372 | 0,318 | 0,274 | 0.235 | 0,204 | 0,18 | 0.158 | 0.139 | 0,123 | 0°109 | 07098 | 0087 | 0,077
0,324 10,283 | 0,247 | 0,217 | 0,191 | 0,168 | 0,148 | 0,132 | 0,118 | 0,107 | 0.097 | 0,087 | 0,078 | 0.069
0,255 (0,229 | 0,203 | 0,18 | 0,159 | 0,141 | 0,127 | 0,115 | 0,105 | 0,095 | 0,088 | 0.08 | 0,072 | 0,064
0,21 lo,lg 0,17 [ 0.153]10.138 | 0,195 ' 0,118 { 0,102 { 0,092 | 0,084 { 0,076 | 0.071 |0,065 0,06
{ ' | l
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04 | 06 | 08 ! 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 | 2.8 3
[
|
1,043 {0,919 | 0,798 | 0,687 | 0,589 | 0,504 | 0,391 | 0,300 | 0,25 | 0,207 | 0,174 | 0,148 | 0,128 | 0,111
0,981 {0,859 | 0,742 | 0,634 | 0,534 | 0,441 | 0,26 | 0.293 { 0,241 | 0°201 | 0°17 | 0'146 | 0°126 | 0’11
0'942 | 0’823 l 0,708 | 0,6 | 0,502 | 0,415 | 0,313 | 0,282 | 0,234 | 0.196 | 0.167 | 0'144 | 0°125 | 0’109
0,881 {0,764 | 0,653 | 0,552 | 0,46 {0,382 | 0.318 | 0,265 | 0,222 | 0,187 | 0.161 | 0.139 | 0.121 | 0'107
0,842 |0,718 | 0,613 | 0,515 | 0,432 | 0,359 | 0.3 | 0.251 | 0.212 | 0°181 | 0°156 | 0°126 | 0'119 | 0 104
0,784 |0,678 | 0,578 | 0,487 | 0,408 | 0,34 | 0,285 0,261 | 0,204 | 0,175 | 0,151 | 0433 | 0,117 | 0,103
0,745 | 0,644 | 0,547 | 0,462 | 0,389 | 0,326 | 0,274 | 0,232 | 0,198 | 0.17 | 0,148 | 0,19 | 0,114 | 0.1
0,71 |0,613 | 0,521 | 0,441 | 0,371 | 0.312 | 0.264 | 0,224 | 0.192 | 0°165 | 0.144 | 0.127 | 0’112 | 0’099
0,68 10,585 | 0,495 | 0,422 | 0,357 | 0,301 | 0,255 | 0.218 | 0186 | 0.161 | 0.141 | 0.124 | 0'11 | 0098
0,651 |0.558 | 0.478 | 0,405 | 0,344 | 0,292 | 0,247 | 0°212 | 0182 | 0’157 | 0°138 | 0°122 | 0’108 | 0 097
0,599 10,518 | 0,443 | 0,377 | 0,32 | 0,273 | 0,234 | 0,201 | 0,174 | 0,151 | 0,133 | 0,118 | 0,105 | 0,004
0,556 (0,478 [ 0,41 [ 0,356 | 0,3 | 0,257 | 0,222 | 0,191 | 0,166 | 0,145 I 0.127 | 0,114 | 0,102 | 0,091
0,502 |0,434 | 0,375 | 0,322 | 0,277 | 0,239 | 0,208 [ 0,18 | 0,157 | 0.138 { 0,122 | 0,109 | 0,008 | 0,089
0,434 {0,376 | 0,327 | 0,283 | 0,246 | 0,214 | 0,187 | 0164 | 0.144 | 0.127 | 0'112 | 0°101 | 0'092 | 0 083
0,342 {0,297 | 0,261 | 0,229 | 0,202 | 0,178 | 0,158 | 0,141 | 0,126 | 0,113 | 0,101 | 0,091 | 0.081 | 0.074
0,278 10,244 { 0,218 | 0,194 [ 0,173 | 0,153 | 0,138 | 0,124 | 0,112 | 0.101 | 0,091 | 0,082 | 0,074 | 0.c66
0,232 {0,206 | 0,187 | 0,168 | 0,152 | 0,136 | 0122 | 011 | 0099 | 0,09 | 0,082 | 0,074 | 0,066 | 0,06
!
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’ 0,4 0,6 0,8 1 l 1,2 1,4 1,6 1,8 2 2,2 2.4 2,6 2,8 3
]

1,043 10,919 | 0,798 | 0,687 | 0,589 | 0,504 | 0,391 |} 0,309 | 0,25 | 0,207 | 0,174 | 0,148 { 0,128 | 0,111
i,0l 10,886 | 0,761 | 0,651 | 0,546 | 0,452 | 0,367 | 0,299 | 0,244 | 0,202 | 0,171 | 0,146 | 0,126 | 0,11
0,975 10,86 | 0,739 | 0,624 { 0,519 | 0,428 | 0,353 | 0,288 | 0,238 | 0,198 | 0,168 | 0,144 | 0,125 | 0,109
0,945 10,819 | 0,698 | 0,586 | 0,485 | 0,402 | 0,33 | 0,274 | 0,227 | 0,191 | 0,162 | 0.139 { 0,121 | 0,107
0,91 10,785 | 0,663 | 0,555 | 0,459 | 0,38 | 0,314 | 0,261 | 0,218 { 0,185 | 0,157 | 0,136 | 0,119 | 0,104
0,879 {0,755 | 0,636 | 0,53 | 0,438 | 0,361 | 0,3 10,25 [ 0,21 {0,17910,153]0,133 | 0,117 | 0,103
0,85 10,726 | 0,611 { 0,507 | 0,42 | 0,348 | 0,289 | 0,243 | 0,205 | 0,175 | 0,15 { 0,13 | 0,113 ] 0,1

0,824 10,70t | 0,59 | 0,489 { 0,46 | 0,336 | 0,28 | 0,235 (0,2 {0,171 | 0,147 | 0,128 | 0,112 | 0,009
0,798 10,678 | 0,567 | 0,472 | 0,391 | 0,325 | 0,272 { 0,229 1 0,195 | 0,168 | 0,144 { 0,125 | 0,11 | 0,098
0,775 10,657 | 0,55 | 0,457 | 0.38 | 0,316 | 0,265 | 0,224 { 0,191 | 0,164 { 0,141 { 0,123 { 0,109 | 0,097
0,73 10,618 | 0,514 { 0,431 | 0,358 | 0,3 | 0,233 | 0,215 10,183 | 0,158 { 0,137 | 0,12 | 0,1C6 | 0,095
0,692 10,546 | 0,488 | 0,389 | 0,34 ] 0,285 | 0,243 | 0,205 | 0,176 | 0,152°] 0,132 | 0,116 | 0,103 | 0,092
0,64 10,522 | 0,451 | 0,378 | 0,316 | 0,267 | 0,229 | 0,194 | 0,167 | 0,145 | 0,126 | 0,112 | 0,1 0,09
0,569 | 0,477 | 0,402 | 0,338 | 0,266 | 0,243 | 0,208 | 0,179 | 0,155 { 0,135 | 0,117 | 0,104 | 0,694 | 0,085
0,471 10,393 | 0,339 | 0,281 | 0,24 | 0,207 | 0,179 | 0,155 | 0,136 | 0,121 | 0,1C6 | 0,094 | 0,084 | 0,075
0,395 10,328 | 0,281 | 0,24 | 0,207 { 0,179 | 0,158 | 0,139 | 0,123 { 0,109 | 0,096 | 0,686 | 0,078 | 0,07
0,335 {0,281 | 0,243 | 0,21 ,0,183 10,16 | 0,141 0,125} 0,11 | 0,098 | 0,086 { 0,077 | 0,069 | 0,062
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— il ey,

A — il

- A 0.4 0.6 ! 0,8 1 1.2 : 1,4 1,6 1,8 2 2,2 2,4 2.6 2,8 3
0 | 1,043]0,919] 0,708 | 0,687 | 0,589 | 0,504 I 0,391 | 0,309 | 0.5 | 0,207 l 0,174 | 0,148 | 0,128 | 0,111 |
0,1 0,927/ 0,802| 0,637 | 0,585 | 0,494 | 0,413 { 0,342 | 0,282 { 0,233 | 0,195 | 0,168 | 0,144 | 0,125 | 0,109
0,2 | 0,868 0,751 | 0,643 | 0,546 | 0,459 | 0,384 | 0,32 0,268 | 0,225 | 0,19 {0,163 | 0,139 | 0,121 | 0,107
0,3 |0,824]0,709| 0,607 | 0,515 | 0,433 | 0,362 | 0,302 | 0,253 | 0,214 | 0,183 | 0,158 | 0,136 | 0,119 | 0,104
0,4 |0,784| 0,675| 0,576 | 0,488 | 0,411 | 0,345 l 0,29 | 0,244 | 0,207 | 0,177 | 0,153 | 0,133 | 0,117 | 0,103
0,5 |0,748| 0,643 0,548 | 0,464 | 0,302 | 0,331 | 0,28 | 0,237 | 0,201 | 0,172 | 0,149 | 0,13 | 0,113 | 0,1
0,6 | 0,717 0,616| 0,524 | 0,444 | 0,376 | 0,318 | 0,269 | 0,228 | 0,194 | 0,167 | 0,146 | 0,128 | 0,112 | 0,099
0,7 |0,689| 0,592 0,504 | 0,428 | 0,362 | 0,306 | 0,26 | 0,221 | 0,189 | 0,163 | 0,142 | 0,125 | 0,11 | 0,098
0,8 {0,664 0,569 0,485 | 0,411 | 0,348 | 0,295 [ 0,251 | 0,215 | 0,185 { 0,16 | 0,14 {0,123 { 0,109 | 0,097
1 |0,618|0,529| 0,452 | 0,385 | 0,328 | 0,28 | 0,239 | 0,205 | 0.177 | 0,153 | 0,134 0,12 | 0,106 | 0,005
1,2 10,5821 0,495 0,422 | 0,361 | 0,31 |0,263 | 0,225 | 0,195 | 0,17 | 0,148 | 0,13 | 0,116 | 0,103 | 0,002
1,5 10,6281 0,455 0,39 10,325 | 0,288 | 0,248 | 0,214 | 0,186 | 0,162 | 0,142 | 0,125 | 0,112 | 0,1 | 0,09
2 10,4641 0,401 0,346 | 0,298 | 0,257 | 0,223 | 0,194 | 0,169 | 0,148 | 0,13 | 0,115 | 0,104 | 0,004 | 0,085
3| 0,374 0,327] 0,285 | 0,248 | 0,217 | 0,19 | 0,167 | 0,148 l 0,132 | 0,118 | 0,106 l 0,094 | 0,084 | 0,075
4 |0,313] 0,277 0,245 | 0,216 | 0,19 ] 0,168 | 0,149 | 0,133 | 0,119 | 0,107 | 0,096 | 0,085 | 0,076 | 0,068
5| 027 0,261 0,215 | 0,192 | 0,171 | 0,152 | 0,135 | 0,12 | 0,107 | 0,096 | 0,087 0,077 | 0,069 | 0,062
! [
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iy,

A 0.4 0,6 0.8 1 I 1.2 1.4 1,6 1.8 2 2,2 2,4 2,6 2.8 3
I1,}043 0,919| 0,798 | 0,687 | 0,589 | 0,504 | 0,391 | 0,309 | 0,25 |0,207 0,174 | 0,148 | 0,128 | 0,111
0,1 10,997 | 0,883| 0,758 | 0,636 | 0,523 | 0,425 | 0,345 | 0,282 | 0,233 | 0,195 | 0,166 | 0,143 | 0,124 | 0,108
0,15 {0,967 | 0,851 0,728 | 0,609 | 0,501 | 0,408 | 0,331 | 0,272 | 0,226 [ 0,19 | 0,163 | 0,141 | 0,122 | 0,106
0,2 10,938 | 0,822| 0,701 | 0,585 | 0,48 | 0,392 | 0,32 | 0,264 | 0,22 | 0,186 | 0,16 | 0,138 |0.12 | 0.104
0,3 10,885 (0,77 | 0,652 | 0,542 | 0,445 | 0,365 | 0,3 | 0,248 | 0,208 . 0,177 | 0,153 | 0,133 { 0,115 | 0.1
0,4 ]0,835 | 0,723} 0,61 | 0,506 | 0,416 | 0,341 | 0,282 | 0,236 | 0,199 | 0,17 | 0,147 | 0,198 | 0.112 | 0.097 |
0,5 10,788 | 0,68 | 0,571 | 0,474 | 0,39 | 0,322 | 0,268 | 0,225 | 0,19 | 0,163 | 0,142 | 0,124 | 0,108 | 0.095
0,6 |0,746 | 0,639 0,536 | 0,445 | 0,368 { 0,305 | 0,254 | 0,214 | 0,182 | 0,157 | 0,137 | 0,12 | 0,1 | 0.092
0,7 10,705 | 0,603 0,505 | 0,419 | 0,347 | 0,29 | 0,243 | 0,205 | 0,175 | 0,151 | 0,132 | 0,11 | 0,103 | 0,09
0,8 |0,668 | 0,57 | 0,477 | 0,396 | 0,329 | 0,275 | 0,232 | 0,197 | 0,169 [ 0,147 { 0,128 | 0.113 [ 0,1 | 0,088
1 0,601 | 0,51 | 0,428 | 0,357 | 0,299 | 0,252 | 0,214 | 0,181 { 0,158 | 0,138 | 0,122 | 0,107 | 0,094 | 0083
1,2 (0,51 {0,462| 0,388 | 0,325 | 0,273 1 0,232 | 0,198 | 0,17 | 0,149 | 0,131 0,116 | 0,103 | 0,09 o,ow‘
1,5 [0,469 | 0,4 |0,338] 0,286 | 0,243 0,208 0,18 | 0,156 | 0,137 | 0,121 | 0,107 | 0,095 | 0,085 | 0,076
2 10,378 | 0,325 0,278 I 0,239 | 0,206 | 0,179 | 0,157 | 0,137 | 0,121 | 0,108 | 0,097 | 0,087 | 0,078 | 0,071
3 10,269 0,233| 0,204 | 0,18 | 0,158 | 0,14 | 0,125 {0,112 | 0,1 | 0,00 {0,082 0,074 | 0,067 | 0,062 |
4 |0,215|0,185| 0,163 | 0,146 | 0,131 | 0,117 | 0,105 | 0,095 | 0,086 | 0,078 | 0,071 | 0,065 | 0,06 | 0,055 |
5 (0,186 | 0,161| 0,141 | 0,124 | 0,11 0,1 | 0,091 | 0,083 | 0,076 | 0,07 | 0,065 | 0,06 \0,055 0,05
| l
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NPHJOXEHHE 8

ONPEAEJEHHUE KO3¢PHUUHUEHTOB ¢ NJA PACHETA CHKATO-U3OTHYTBIX CTEP)XHEH

B tab6a. 83 mokasaHH cXeMB NMONEepeYdHON HArpy3KH HAa CXKATHH CTEPXKEeHb, AAd KOTOPHX B Taba. 84 m 8D upH-
BeJeHH 3HadYeHHa @i,

il

N rabauun

F—

CxeMa HArpys3xH

CxeMa ceyeHUg

84

85

Cxembl momnepeuyHol HArpysku AJas onpeictHeHHst Koagduunenta P

TaOanna 83

KoadpuuneHr n

el ————

KoadgduumeHTH

>

-

-l

SO0
O v b

o OO

S OLE R Rl

(S Y
SO~

i

0,4

1,043 |

1,024
1,012
0,988
0,967
0,947

0,925
0,883
0,84
0,81

| 0,772

0,71

0,662
0,617
0,983
0,55

0,503

0,6

0,919
0,902
0,887
0,858
0,828
0,805

0,777
0,724
0,676
0,641
0,605

| 0,551

0,506
0,457
0,424
0,394
0,335

0.8

0,793
0,783
0,765
0,73

0,695
0,665

| 0,637

0,085
0,543
0,508

0,473 |

0,421

b

AP

-

wl

v R e R on- e,
b D2 QO Qo Q2
DD =]
O N2

| 0,672

[ 0,218

1 ' 1,2

0,687

0,649
0,607
0,572
0,544

0,52 |
0,473 |
0,434
0,398
0,368
0,32

0,277 |

0,243
0,2

0,163

0,589
0,557
0,53
0,49
0,462
0,437

0,417
0,375
0,341
0,31
0,284
0,242

0,21

0,183
0,165
0,152
0,128

i

1.4

1,6

0,391
0,361
0,346
0,322
0,303
0,288

0,273
0,241
0,217
0,199
0,182
0,158

0,138
0,12
0,11
0,102
0,085

il

1,8

0,309
0,292
0,28

0,261
0,246
0,235

0,223

0,199 f

0,180
0,166
0,152
0,130

0,113
0,102
0,092
0,085
0,072

2

0,25
0,239
0,23
0,216
0,205

0,195 |

01186
0,165
0,149
0,137
0,125

0,109 |

0,096
0,086
0,078
0,072
0,062

T

@M aas HaeaausupoBaHHoro npoduas (M3 ABYX monoc) npu F;=2F,

2,4

0,174

10,169

0,164
0,154
0,146

0,139

0,132
0,118
0,106
0,099
0,091
0,081

0,073
0,066

2,6

2.8

0,150
0,145
0,141
0,133
0,125

0,1
0.1
10,1
0.1
0,1

22
16
1

0,12 10,105

0,114
0,102

:

0.092 |

0,086
0,08

0,071

0,065
0,059

0,610,055

0,056

0,05

|

0,051
0,046

0,099
0,09

A
25

TaGnrnunxa 84

0,113
0,109
0,106
0,102
0,096
0,092

0,086
0,08

0,08210,074
0,071 0,068
0,071}0,062
10,063 0,057

0,058

0,054
0,05

0,046
0,042

sl

|

0,052
0,048
0,045
0,042
0,039
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Koapdnuuentl @ jas maeannamposanHoro npoduas (M3 asyx nonsoc) npu F;=2F,

Tabaunga 85

\l 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2 2,2 2,4 2,6 2,8 3
x K
1,043 | 0,919} 0,798 } 0,687 | 0,589 | 0,504 | 0,391 0,309 | 0,25° |0,207 0,174|0,15 0,13 {0,113
0,1 1,021 | 0,891 | 0,768 { 0,649 | 0,536 | 0,432 | 0,347 | 0,284 | 0,232 |0,194(0,164{0,143/0,124 0,108
0,2 0,995 | 0,86¢ | 0,74 0,618 0,5 |0,402} 0,325{ 0,267 | 0,218 {0,184{0,15710,1370,119|0,104
0,4 0,957 { 0,817 1 0,585 10,56 | 0,45 | 0,358 { 0,292} 0,242 10,2 [0,167|0,143{0,124{0,1080,095
0,6 0,92 |0,77 {0,637 0,514 ]0,409 | 0,33 | 0,268! 0,22 | 0,183 10,155|0,132{0,115(0,099 0,086
0,8 0,888 | 0,73 | 0,594 | 0,476 | 0,379 | 0,305 | 0,247| 0,204 | 0,17 {0,143]0,123]0,106 0,091 | 0,081
1,0 0,855 | 0,692 | 0,563 | 0,448 | 0,353 | 0,283 | 0,226| 0,188 | 0,158 {0,132|0,113|0,098}0,087 | 0,077
1,5 0,788 | 0,627 | 0,496 | 0,387 | 0,3 | 0,237 | 0.193| 0,16 | 0,132 |C,112}0,098|0,087}0,078{0,071 |
2,0 0.722 | 0,565 | 0,442 | 0,337 | 0,257 { 0,204 { 0,165{ 0,136 | 0,115 {0,099 |0,088{0,078{0,07 |0,064
2,5 0,672 | 0,517 | 0,390 | 0,295 | 0,223 | 0,177 | 0,145{ 0,122 | 0,102 | 0,088 |0,077 | 0,068 | 0,061 | 0,054
3,0 0,628 | 0,474 | 0,353 | 0,26 | 0,201 | 0,16 | 0,128 0,106 | 0,092 {0,079 (0,07 ]0,0630,056 |0,049
4,0 0,562 | 0,397 | 0,284 | 0,215 ' 0,166 { 0,127 { 0,1 | 0,085 | 0,074 {0,066 {0,058 |0,053 (0,048 | 0,043
|
5,0 |0,498 0,333 0,23 |0,174 | 0,134 | 0,109 | 0,091} 0,078 | 0,067 |0,058|0,053|0,047 | 0,042 | 0,036
6,0 |0,457 0,292 | 0,203 | 0,147 | 0,115{ 0,094 | 0,08 | 0,069 | 0,061 [0,055]0,049]0,044 (0,039 {0,034
7.0 10,41 |0,257 10,1831} 0,132 | 0,102 { 0,083 | 0,07 | 0,06 | 0,052 {0,047 |0,042|0,038|0,033]0,029
8,0 10,37510,237 | 0,163 10,117 0,09 | 0,076 | 0,06%4| 0,053 | 0,046 |0,04110,0.60,032{0,02810,025
10,0 0,32 0,19 0,13 | 0,08 | 0,072 /0,059 | 0,05 | 0,044 | 0,038 0,035|0,031~0,027 0,025 | 0,022
}

———

nHNPHJAJO)XEHHE 9
MPOBEPKA YCTOHYHUBOCTH CTEHOK bBAJIOK

NPKH NNOJABH)KHOWN HATPY3KE
HA BEPXHEM NOACE

1. B cnyyae npusioKeHHs COCPeAOTOYECHHOH Harpys3kKH
K noacy 0aJjqKH B MecTax, He YKpPenJeHHbIX pebpamH, MecCT-
ROe HanpsAXXeHHe B CTEHKEe NOA [PY3ONM ONpejelsieTca mno

$opmye

an
Ull - 5 R: (67)
Oz
rae P — BenyuuHa  pAacCueTHOH  COCpPeNOTOUCHHOH
HAarpy3kH; AJA [NOAKP3HOBbIX 6aJIOK —
pacyeTHaa BeJHYHHA AaBJjeHHA KaTka 0e3
yuyeTa KO3(Q@PHUHEHTa JIHHAMHYHOCTH;
ny — KO3PPHUHEHT, TNPHHHMAEMbLIH  DaBHHIM
1,] — nag noAKpaHoBHX 6aJIOK ¢ TaAXe-
JIbIM peXXUMOM palboTH H 1 — AJs OCTadib-
HblX CJyyaes;
d — ToNmKHA CTeHKH;
3 I
2=¢ ry — YCJIOBHaA AJIHHA pacnpenesieHds cocpe-

OOTOUYEHHOIO Ipysa;

¢ — KO03(d(}pHUUEHT, NPUHHUMaeMblH paBHLIM 3,25
ANs cBapHuX Oasiok u 3,75 A5 KJaenaHHX

6anokK;
Jg— CyMMa MOMEHTOB HHePHHH NOACA GaJKH H
MOOKPAHOBOIO peJabca; B cjaydae fnpuBap-
KM peabca LBaMH, O0eCneuHBaloIIHMH
COBMECTHYI0 paloTty penbca M 6anku, —
oOuIMl MOMEHT HHepUuMH pesbCa U nosca.
2. B orcekax, roe MecTHas Harpyska MpHJIOXKeHa K

PACTAHYTOMY NOACY, OZHOBPEMEHHO YUHTHIBAIOTCHA TOJbLKO
AB2 KOMNOHEHTA:

O HTHIH Oy U T.

il el S

3. B cayuyae yxkpensenus creHkH 6ajKH CHMMeTPHUUHO-
TO CeYEeHHUS TOJbLKO OCHOBHHIMH nonepeyHbiMH pebpaMu

NpOBepKY YCTOHYUBOCTH CTEHKH MPOHU3BOAAT:
a

a) npH '}1"" <08 no ¢opmyae
0
-EJ-' cr- 2 T \2
l/(“—+ ") +(——-) < 0,90, (68)
Co Ouo Ty
rae U — onpenensieTcs 110 ykasaHusM 1. 6.5;
g H Tp — BhiyucaAsAlOTCA no ¢opmyaam (30) u  (31);

Tu BbIYHCAAETCA MO AEUCTBHTEJbHHM pa3Mepam
OTCEKa,;

Oyo — KPHTHUECKOE HAaNpsXeHHe CMATHR CTEeHKUd MOk
Fpy3oM, onpenensaeMoe no ¢GopMmyJe

1004 )“ |
mCm3,

a

R, — Xo3ddHuUMHeHT, MpHHUMaeMbiti no Taba. 86.

6) npu a/hy >0,8 — no dopmyne (68) mBaxKaH;

1) npu nepBoi nposepke Gy ONpeleafiorT 1o GopMyae

( 1008 \3
ko ) micm#*,
hy

rne ks — ko3pduuHeHT, npUHUMaemunil no Ttaba. 87;

Oy = k]_ (" (69)

—
— =

o (70)

2) npH BTOPOH NpOBEpPKe onpenedsior Op N0 popMmy-

Ae (30) u Oyo no dgopmyse (69), HO ¢ NOACTAHOBKOH B

dopmyay (69) u B Taba. 87 seanunHnl af2 BMecTO @; BTO-
UH

poH NMpPOBePKH He TpebyeTcs, €CJIH OTHOUIEHHE —‘;-' npesoc-
XQAHT CAefiyiolllHe SHAYEHHS !

a

= --+,0,8; 1,2, 1,6, 2

0

Ull

= ...,0; 0,25; 0,4; 0,5,
¢
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4, B cayyae npHMeHEHHS NPOMEXYTOUYHHBIX KODPOTKHX
NOMepeynbiX pelep kKeCTKOCTH, VYKPemAOUINX CTeHKY
BO/IH3H HarpyXeHHOro Mosica MeXJy OCHOBHBIMH pebpamu
XEeCTKOCTH, AJHHA KOPOTKHX pebep HoJKHA OblTh He Me-
Hee 0,3 BHICOTH cTeHKH M He MeHee 0,4a;, rae a; paccros-
gHe MeXAY OCAMH JABYX KOPOTKUX pebep HJIH KOPOTKOTO
# oCcHoBHoro pebpa. IlpoBepky yCTOHUHMBOCTH CTEHKH MPO-
M3BOASAT ABANKMILI:

a) no ¢opMmyae (68), noaarasi, 4To KOpPOTKHe pebpa
OTCYTCTBYIOT H Oy =0; |

6) no dopmyae

2
4.50’,‘11( 138@") <1, (71)

rpe o, B T/cM2.

5. lllupuna BHICTYDAWOUIEd MNOJKH KOpOTKOro pebpa
AOJIIKHA COCTABJATb He MeHee (0,7 IHPHHH MOJKH OCHOB-
Horo pelbpa.

6. B crenke, yKpenJeHHOH NPOAOJABHLIM pebpoM Kecrt-
KOCTH, PpAacCNoJIOXKeHHbIM Ha pPaccTOAHHU b; OT CKaATOH
KPOMKHW OTceKka, o0e MmjacTHHKH, Ha KoTopule pebpo pa3sne-
AAET OTCEK, MPOBEPSIOT OTHAEJbHO:

a) nepBas NJACTHHKA, PaclloJOXeHHasd MeXIy CcXKa-
THIM NOACOM H peGpoM, npoBepsieTcd no ¢opmyle

o Om
— + +(

o1 Ono1

T 2
Feos.,  m
Tot

rae U — npHHHMaeTrcs Mo ykasauuam nn. 6.5 4 6.6;
Topr — BhIUHCAseTcs no dopmyae (31);

1 2 2'
ooz — 0,12 L HD) ( 1009 )' rremt, (13
T a
2\2
0,08 I+ p 1003 *
Og1 == - L ; 1)' ( ) riemd, (74)
1 __..b_l.. U by
h,

e a
ree py = r : €CHIH -b—-<:2, TO NpPH onpejeseHHH 0,1 MPH-

1 1

MmuMaeTca a=2>5by;
6) BTOpas nJaacTHHKa (MeXIy pACTAHYTHIM MOSACOM H
peGpoM) nposepsercsa no GopMmyJe

o (1—2b, /A Oyz 12 T \2
‘/[ (1—2b,/h) o Gue ] +( ) <1
To2 UHUE LTy
rae Ooa  Too— BoiyHcasiiorcs no dopmynam (36) v (31);

J\02 — BbhIUHCAsIeTcs no ¢dopmysae (69) u taba. 86;
NpUHHAMAas B [ocjefHed (A Mneproit

aQ
CTPOKH) BMECTO N 3HAYeHHA napaMer-
0
a

ho—by

pd

GME —_— O, 46“'

Ecau nepBasy naacTHHKA YKPeNIAETCA JOMOJHUTENbHO
KODOTKHMH MNonepeyHbiMd pebpaMH, TO HX CJeayeT JOBO-
AHTb A0 npoaoasHoro pebpa. Ilpu 3TOoM AnA npoBepKH
NepPBOH TNNACTHHKHM cJayxKaT ¢opmyas (72) — (74), B Ko-
TOPbIX @ 3aMEHAETCA BeJAHUYHHOH ap (@ — paccrosinue
MEXKY OCSIMH COceHHUX KOpoTKHX pebGep). Ilposepka BTO-
poii NAACTHHKH B 3TOM CJyyae OCTaeTcs 0Oe3 H3IMEHEeHHS.

TaGbanpa 86
3raueHun koatdduinenra &

e —

il

A — -~ T

afhk, 0,5 0.8 1 1,2 1.4 2

1,0 [ 1,8

T .

0,67 | 1 1,2

|
[Ipumeuanue. Eciauw a>2hy, TO npu onpenene-

|

£, 1,34(1,52]1,73]1,97| 2,25

HHH Oy NpHHUMEETCA a=2h.

Tabanunma 87
3uauenun koadduuueHTa Ao

1,81 2 2,2

2,4 ! 3.6

4,41'5,12 l 9,94

6,82[7,

sl el P L i, - -

NPHJOXEHHE K

XAPAKTEPUCTHKA AJIIOMHUHUEBLBIX CIIJIABOB

Mo UX KOPPO3UHHON CTOHKOCTH

Ta6aunma 88
Conepxanne
OCHOBHHX
N Mapka REeTHPYIOIKNX XapakTepHCTHKA KOPPOIHRHON
n/n cnaana KOMIIOHEHTOB CTOHKOCTH CIINABOB
110 CPeiHEMY
3HAYEHHUIO
i 2 | 3 | 4

A. Cnaagel Oast 3AeMeHMO8 K OHCMP YKL

1 Al 99,59% Al | - Bpicokasd, 6aH3Kan K kop-

DO3HHHON CTOHKOCTH uH-
CTOTO AJAIOMHHHSA

21 Al |99,3% Al He3nayHTeAbHO OTJIHYA-

ercs OT crolikoctyu Al

3| AMu 1,25% Mn Takas ke, kak y Al n AIl1.

Moxer Habawaarbcsa HHOT-
1a KOppo3HusA B BHAae IO-
KaJlbHOrQO OTCJHaHBaHHUA

41 AMr 2,4% Mg Koppo3nitHaa CTOAKOCTH

S

anaaoruyHa cnaasy AMus
NPOMBIUINTEHHOR U CeNbCKOH
aTMocjdepax. OcoGeHHO
BHCOKasd CTOHKOCTb B NpPH-
MOPDCKHX YCAOBHUAX (BHLIE,
yemM y cnaaBa Al u AMn)

AMr3 | 3,5% Mg CTOHKOCTb TaKaA Xe, KaK
y cnjaBa AMr
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CozaepxaHue
OCHOBHBIX
Ne Mapka AETHP VIO LLLHX
1/ CliAaBa KOMNIOHEHTOB
10 CPeAHeMY
SHAYEHHIO

i . . iy e

1 2 3

6| AMrd | 5,2% Mg

71 AMI6 6,3% Mg
AMr6l

8| AI31-T | 0,65% Mg
ANl31-T1| 0,59% Si

9! AA33-T | 0,25% Cu
0,6% Si
0,25%Cr

AI35-T1| 1,09% Si
0,7% Mn

111 AB-T 0,4% Cu
AB-TI 0,7% Mg

XapakTepHCTHKA KOPPO3HAHON
CTOAKOCTH CHJAaBOB

ITpodoaxcernue Taba. 88

CoupoTHBaeHHE KOppO-
3UH BHICOKOe, OJaH3KOe K
cnaasy AMr. Ilog BadauH-
eM IJHTelbHBbIX COJHEUYHHX
HarpesoB BO3MOXHO MOfAB-
JeHHe YYBCTBHTEIbHOCTH
K MEXKDPHCTANIHTHOH KOD-
PO3HH H KOPPO3HHHOMY
pacTpecKkHBaHHIO. Bcaencr-
BHE 3TOr0 TMNpPHMEHEeHHe B
HarapToOBaHHOM COCTOfIHHMU
OrpaHHyYeHo

AHanorHuyHa CNJIaBy
AMrd, onHAKO UYYBCTBH-
TE€ALHOCTh K COJHEUHKIM
HarpeBaM BhILIE

CnnraB BBICOKOH KOppoO-
3UAHONA  CTOHKOCTH, He-
CKOAbLKO Me&Hee KOppo3HH-
Hoctoek, ueM AJll, AMr.
B uckyccTBeHHO cocrapeH-
HOM COCTOfSHHH UYYBCTBH-
T€JeH K MeXKPHUCTANAUTHORNA
KOPPO3HH, CTOUNKOCTbh HHXeE,
YyeM B eCTeCTBEHHO cocTa-
PEHHOM COCTOSIHHHU

Koppo3uitHass CTOHKOCTD
BhicOKass, Oau3kKas K CTOWM-
Kocty cnaasa All3l. B uc-
KYCCTBEHHO COCTApEHHOM
COCTOAHUMU IPOABAAETCH
UYBCTBHUTEABHOCTD K MEX-
KPHCTANAUTHOA KOPPO3UH,
KOppo3uiHasd CTOHKOCTb
HUXe, UYeM B eCTEeCTBEHHO
COCTAPEHHOM COCTOSHUH

Koppo3uiinass CTOAKOCTH
aHaJlordyHa cmiaBy AJ133

Cnnas xopouei Koppo-
3UfiHON CTOHKOCTH

CTOHKOCTD ero HHXe,
yeM y cnaasa AI33

B HckyccTBEHHO cocra-
PEHHOM COCTOAHHMH B 601b-
el cTeneHHd, UeM CIJaaB
A133-T1, cklOHEH K MeX-
KPUCTAAIUTHOH KOPPO3HH.
Koppo3uiiHaa  CTOHKOCTb
3aMETHO NOBHIIAETCA MPH
COAEpPXKAHHH wMeaHu He 60-
aee 0,1%

i

| N Mapka
n/n CI1.iana

Coxepmxanne
OCHOBHBIX
Jerup yioumx
KOMIIOHEHTOB
o CperHeMy
3HAYCHHKO

3

131 116-T

I1podoancenue Taba. 88

- - WM i

XapakTepUCTHKA KOPPOIHAHON
CTOHKOCTH CIAABOB

L L - s gepyesieiey

4

4.3% Cu
0,6% Mg
0,69 Mn

4,35% Cu
1,5% Mg
0,6 % Mn

e — - — p—

[InakMpoBaHHNE  AHUCTH
o6i1anaotT BHCOKON KOppO-
3UHHHOU CTOHKOCTbIO TNPH
cayxbe B armMochepHhX
YCAOBHAX B TeueHHe 15—20
Jetr, CTOHKOCTb HX TIpPH
5TOM BhIlIe, YEeM y ChnaaBa
AMr u AMn. Conportus-
JeHHe KOPPO3HH HeNnAaKH-
POBaHHHX mnoaygpabpuka-
TOB — HeBHCOKOe. MiMeeTca
CKAOHHOCTb K MEXKpPHCTaA-
AHTHOH KOPPO3HH, KOTOpAA
YBEIHYUBAECTCA NpPH Henpa-
BHALHOH TepMooHpaboTke
uaH Harperax Bhime 100° C.
AnojpnpoBanue ¢ nocaeny-
IOIUUMH  JaKOKPaCOUHbhIMH
NOKPLITUAMH 3HAauYHTEAbHO
MOBHIIAECT CONPOTHBAEHHE
CNJ1aBa KOPPO3HH

[lnakupoBaHHHE JAHCTH
0012ana10T BHCOKO#H XxOppo-
3UHHOU CTOHKOCTBIO IIPH
cayxb6e B arMochepHHIX
CAOBUAX B TeueHHe 15—
0 ner, CTONKOCTD HX NPH
STOM BHIIUE, YEM Y CNJABOB
AMpg v AMr. Jlucto e Tex-
HOJOTMYECKOK NAAKHUPOBKORA
(416-bTH u [J16-BT) obaa-
Jal0T NOHHXKEHHOH KOpPO-
3URHOH CTOHKOCThIO. JIH-
CTHl TOJNIHHOU MeHee 1 mm
o€nanaloT BHICOKOH KOppo-
3UHHOH CTOHKOCTbIO TIpH
HaAUMUYHUH YTOALLEHHOH 11Ja-

kupoBku (A16A-TYTI).

Conporusiende Koppo-
3UH 1IPECCOBAHHBIX NPOPHU-
Jed HeBbicOkoe. Hmeercs
CKNOHHOCTb K MEXKPHUCTAA-
AUTHOH KOPPO3UH H KOP-
PO3HHHOMY  pacTpeCKHBa-
HHIO [OA HanpsikKeHHeEM,
ocobeHHO i npoduirei
6oapminx ceueHHit (6oxaee
20 mm). CKIOHHOCTbL YCH-
JHBaeTCA NPHU HEeNnpaBHUIAb-
HOH TepMooO6paboTKe HAH
Harpesax Buime 100°C. AHo-
AHpOBaHHE C MOCAEAYIOIH-
MH JaKOKPAaCOYHBIMH  HO-
KPHTHAMH I1IOBHILIaeT CO-
NPpOTHBJCHHE CliaBa KXop-
PO3HH




i

XapakTepHCTHKa KOPPO3HHAHON
CTORKOCTH CNJAABOB

Koppo3uiiHasd CTOHKOCTH
AHANOTHUYHBIX TMOAYpabpu-
KaToB OAH3Ka K KOPPO3HH-
HOH CTOHKOCTH  CIJjaBa
N16-T. Cnaas 6onee vyyBs-
CTBHTEJEH K KOPPO3HUHHOMY
pacTpeckuBanuio, uem A16-T

Koppo3uitHaa CTOHKOCTbH
B €CTECTBEHHO  COCTapeH-
HOM COCTOSSHHH, B TOM 4HC-
Je COnpPOTHBIEHHE K KOp-
PO3HH 1NOI HanpsAXeHHeM
yaoBaeTBOpHUTEAbHLIE (DAK3-
KHe Kk cnaasy AMr6-M).
CniaB uYyBCTBHTENEH K
COJHEUHBM HarpeBam

b. Cnaasel OAsl 3K AENOK

Coaepianue
OCHOBHBNX
h Mapka ACTUP VIOILIHUX
n/n CnJjaBa KOMIOHEHTOB
1o cperneMy
JHAUECHHKD
O 2 s
141 B95-T1 | 1,79% Cu
2,3% Mg
6,0% Zn
15| B92-T 3,29%7n
4,2% Mg
0.8% Mn
161 Azl 99,3% Al
17| AMr 2,4% Mg
18| AMrSu | 5,2% Mg |
19 118 2,6% Cu
0,35% Mg
0,2% Mn
20f B65 [4,2% Cu
0,2% Mg
0,4% Mn
21 B94 2.19 Cu
1,4% Mg
6,3% <Zn

Koppo3uiiHas CTOHKOCTbH
BbICOKAasA. 3aKJAenkH peKo-
MEHAYeTCHA CTaBHUTb B KOH-

| CTPYKIIHIO aHOAHPOBAHHBIMH

Koppo3uiiHass cTOHKOCTD
BBICOKaA. 3aklenkH pekKo-
MeHAyeTCcsd CTaBUTh B KOH-
CTPYKUHIO aHOAMPOBAHHBIMH

Koppo3HiHas CTOHKOCThH
Taxkas XKe, Kak y AMro.
3aKaenkd caenyetr CTaBHUTh
B KOHCTPYKLMIO aHOAHUPO-

BdHHBIMH

Koppo3uiinaa CTOHKOCTD
3aKaenok Hesbicokada. Ilpwm
HarpeBaHuu Bbilie 100° G
BO3HHUKaeT CKJIOHHOCTb K
MEXKPHUCTAXAHUTHOH KOPppO-
3HH.

3akienkd B KOHCTPYK-
LU0 CTABATCA AaHOJNUPOBAH-
HbIMH C HAaNoOJHEHHEM B
pacTBOpe xpoMnuka. Pexo-
MeHAyeTca [nociaeaylouias
OKpacka

Koppo3uiiHas CTOHKOCTbD
HeBnlcOoKasa. 3aKkJenkHd cCTa-
BATCA B KOHCTPYKIHIO aHO-
AMPOBAHHBIMKH C HalloJHe-
HHEM B pPacTBOpe XPOMIHKA.
PexoMenayerca mociaeny-
I0llI[aA OKpacKa

ITpodoaxcenue taba, 88
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NPHITOXEHHE I

HEKOTOPbBIE PEKOMEHJAUHWH
N0 AHOAHPOBAHUIKO OIPAXIAAIOHIHUX
CTPOHTEJADbHBLIX KOHCTPYKLHHA

AHooupOBaHHe  AJIOMHHHEBbIX KOHCTPYKUHA npeny-
CMAaTpHBAeT CO3/laHHe M cOXpaHeHHe HeOOXOAHMMOro BUjAa M
MOBbILIeHHE KOPPO3HOHHOH CTOHKOCTH.

PekxoMeHAaauuu 1o BbIOOpY aJIOMHHHA OJs Orpax-
JAIOUIHX KOHCTPYKUHHA U HeOOXOAHWMOH TOJIIMHHBI AHOAHOTrO
33IIHTHOrO cjJosl npelcrasiedHn B Taba. 89 u 90.

Ta6baunma 89

AJlOMMHMeBbie CRAABH AJA OrParKAAWIMHX XKOHCTPYKUHA

S

- Liser
XHUMHUYCCKHIA NOBEPXHO -
cOoCTaB No Buxn PexoMeHIauM® | cvu nocae
CPEeAHHM . K lHpHMEHeHHIo -
e\ Mapka | wavennam | Do8Y- | npn obecnesennn [ *galiE
OCHOBHbBIX KATA 3CTETHUCCKHX B pacTBope
AEerup yiomux TpeboBaHHA CepHOR
KOMINOHCHTOB KHCAOTH
11 Al 99,5% Al |Jluct {PexoMmennyercal Cepeb-
PHCTHIH
21 AI1 { 99,3% Al > » To xe
3| AMr | 2,4% Mg » » »
4 (AMr3 3,5% Mg » > »
5| AMn| 1,259 Mn| » |Pexomennyercs| Cepe6-
TOABKO OAA PHCTO-
KOHCTPYKLUHHA, | cepoBa-
rA€ BHeIUHHH Thiif
BUJ He ABJA-
eTCsl onpene-
AAIHM
6] Al31| 0,65% Mg | [1Ipo- |Pexomennyercaj To xe
0,50% Si | puan

Ta6bauma 90

PekomeHayeMass TOJIUMIHHA dHOAHOr0 3AaLHKTHOIO CJ04,
noJyyaeMoro B CEPHOKHCIIOM 3JIEKTPOJIHTE
AJS AJIOMHHHEBBLIX 3J1€MEHTOB OTPaXKAAKIWHX KOHCTPYKIUHH
npd HeoO6XOoRHMMOCTH obGecnevyeHHs TMNOBLIIIEHHLIX
3CTeTHYeCKHX TPeOGOBAHMH

I il - L —

Tun atvocoepd, | Ceanckas Muaycr- CuabHo
B KOTOPOH OyAeT | myanosa- | Ilpumop- | puaabuas | Sarpis-
IKCNAYyaTHPO- rpA3HeH- cKaf (ropoa- HCHEAR
BaTbCA COOPY- HAS cKas) HHAYCTPH-
HeHue asbHad
Toamuna
aHOJHOTO 3a-
HIHTHOI'O CJAO#H
14—17 | 2226 | 24—27 | 28—32

B MHKpOHAax

I
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NPHJJOXEHHE 12

OCHOBHbLIE BYKBEHHDBIE OBO3HAUYEHUA

X, y — IJIaBHble OCH Ce4YeHHs,;
F — nJjowmanb CeueHusd,
J — MOMEHT HHepuUHH cedeHus (oOulee 0OO03Haye-
Hue ); |
Jx, Jy— MOMEHTH HHEDHHH CEYEeHHS] OTHOCHTEJIbHO OCeH
X H Y,
Wy, Wy — MOMEHTBl CONPOTHBJEHHS
TeJbHO OCeH X H Y,

—————

Ccyednss OTHOCH-

Jx Jy
== —-}-:'-— . !'y= --}—:‘—- — paldHyCbl HHCPUHH CCYCHHHA,
I ly
Ay=——; Ahy=—— — rHOKOCTb CTEPXKHA B [JIOCKOCTH,
Iy ry

MePRCHIHKYNAAIPHOH OCAN X H Y,

[z, ly— pacueTHble NJWHBLI CTEPXHA B IJIOCKOCTH, Iep-
NneprneHAHKYJASPHOHA OCAM X H Y;

A==aA -— OTHOCHTEeNbHas TrUOKOCTL, 3HAUYCHHA a npHBe-
geHsl B n. 4.17;

N — npoposibHasa cHaa,
Q — nonepeuHasa cHAa;

My, My — usrubapomive MOMEHTH OTHOCHTEJNBHO ocei
X H Yy,
M
e == N ~— 3KCHEHTPHIIHTET NPHJIOKEHHS CHJIH;
F

m ==e — OTHOCHTEJIbHbIH 3KCIEeHTPHLHTET.
[Ipumeuaune DBce npuBeaeHHble BhHIIE Xapakre-
puctuku F, J, W coorsercTByloT cedeHusM OpyTtro. s
0603HAUEHHSA XAaPAaKTEPHUCTHUK, COOTBETCTBYIOUIHX CEUYEHHAM
HeTTO, BBOJHTCA HH)XHHHA HHIAeKC HT (Hanpumep, Fur =—
nJaouiafgb CedyeHHsI HeTTO).




COOEP)XAHHE

Ctp.

1. O6GIIME YKA3AHHUA + . & o &+ « 4 o « « ¢ o « o o s s v v o o 3 8 o o o o o oo B
2. Martepnanu ana adiOMHHHEBHIX KOHCprKuHH i COE}IHHEHHH c t e e e e e e e e . 4
3. PacueTHble XapaKTepPUCTHKH MaTepHasJoOB U COEAHHEHHA . . . . . . . . . . . . . . . 9
4. Pacuetr 3./1eMeHTOB aJIOMHUHHEBBIX KOHCTPYKIMH Ha OCeBble CHJBI H uarH6 . . . . . . 18
[lenTpanabHO-CXKaThie H UEHTPANBHO-PACTAHYTBHIE BJEMEHTHI . . . . . . . . « . . . ==~
Haru6aeMble 3JEMCHTBL . . v v & v « v o o s 4 o o o v o m 4 o v v o v« 21
DJIeMeHTbi, NOJABEepXKeHHbIE AEHCTBHIO OCeBOH CHABI € wW3rubom . . . . . . . . . . 22
Onopnblet-lacm.............................26
O. PacueTHbie ANIMHBL 3/1eMEHTOB AJIOMHUHHEBBIX KOHCTPYKUHH H TipeAesbHble T'HMOKOCTH . . —
PacuerHbie AJHHD . . C e e e e e e e e e e e e e e e e e e e e e e
ﬂJIOCKHE(pEprIHCBHBH e
KosaoHuut (ctoiiku) . . D2 s
IlpenenbHpie FHOKOCTH SMEMEHTOB  « » « v v e e e e e e e e e e e e e 29

6. IlpoBepka yCTOMYUBOCTHM CTEHOK W MOSICHLIX JHCTOB B HArH62eMHBIX M CKATHIX 37eMeHTax 30
CteHku 6asoK . . e
CTeHKH I eHTpaJbHO- CHKATHX H CHKATO- H30OTHYTHIX 3JIEMEHTOB . . « . . + o « « . . 32

CBechbl MOSCHBIX JIUCTOB M MOJIOK CXATHIX, CKATO-H3OTHYTHIX H H3THGaeMbIX 3JieMeHToB 33
7. OcobeHHocTH pacqe'ra 3J1eMEeHTOB KOHCTPYKUHH ¢ TNDHMEHEHHEeM TOHKOJNHCTOBOro aJlo-

MHHHA . . A SRS 16
O6aactb npumenennﬂ H BUAB HANpsiXKEeHHOro COCTOAHHA 3MEMEHTOB . . . . + . . . —
DaeMeHThl, paboTaloille Ha CxKaTHe H H3rMb . . . . . . . . « v v v v v o o —
SJeMeHTbl MEeMODPAHHOTO THIIA .« . v + v v v v v v v ottt it e e e v e o 39
TpexrpaHHbIC CTEPIKHH H3 FOPPHPOBAHHBIX JUCTOB . . . . v & v « v o o o o & —

8. Pacuer coeaHHeHHH KOHCTPYKUHH H3 aJIOMHHHEBBIX CMJABOB . . . . . « . « . . . .- 40
CTBIKH Y NPHKPEMJIEHHS 3JEMEHTOB . . v v & v = & v v + o o o e s o e o o e o =
CBapnbie cOeqHHeHHS . . o
3akKJyenoyHbie H 6GOJATOBbLIE COE,}_’IHHEHHH . -
MoHTa)KHble COeIHHEHHS Ha BhICOKONPOUHLIX GOATAX o v o o v e . 4D
CoeanHeHMa ¢ (pe3epOBAHHBIMH TOPUAMH . . « v v & v 4 4o v o v o o o o o o —
[losicHble COeAMHEHHST B COCTABHBIX 6aJKAX . . . . « v v v v 4 v v o o o v o o —=
AHKEPHBIE OOMTBL . . & v & v v v s v e e e e e e e e e e e e e e e e e .. 43

0. Yka3aHus no NpPOEKTHPOBAHHIO AJIIOMHHHEBRBIX KOHCTpVKL[HH H UX 3JIEMEHTOB . . . . . —
O6wue ykasanus . . . . . . C e e e e e e e e e e e e e e e e e e
Yyer ycCTaJOCTH (BbIHGCJIHBOCTH) METAMAA « « « « e e e e e e e e e e .. . 45

10. KOHCTPYKTHBHBIE TPEOGOBAHMA . . v ¢ & « o 4 v o o o o & o o v e e o e o« o . . 47
OBGIHE VKA3EHHA . . & ¢ v « v o s o o o o o o o o o ot e e e e v e e e e . —
YKa3aHusi N0 KOHCTPYHMPOBAHHIO CBAPHLIX COGAMHEHHiT . . . . . . . . . . . . . 48
YKa3aHHA NO KOHCTPYHPOBAHHIO 3aK/JAENOYHKIX COeJMHeHHiT . . . . . . . . . . . 50
KOHCTPYKTHBHbLIE Mepbl N0 MOBBILIEHHIO KOPPO3HIHHOH CTOMKOCTH . . « « . . . . 5l

[Tpunoxenue 1. O603HaueHHs aJIOMHHHEBBLIX CIJIABOB W HX COCTOSIHHH . . . . . . . . . 52
[Mpunoxxenue 2. Ilepeuyenp nedcrsyomux 'OCToB # TexHHUeCKHX YCJAOBHIA Ha aJlOMHHHe-

Bbie cnyaBel Ha 1/F 1965 r. . . . . . . —
ITIpunoxkenue 3. BHAB aMiIOMUHHEBBLIX nonycpaﬁpnxams («npoxa'ra» npodm.nbnom H -
CTOBOFO) - ] ] ] L] L] - L] ] - ] L] ] - . - ) ) - . * ) ] L - L] L] L] « A 53

[Tpuaoxenue 4. Koacp(buunemm ¢ NpoaOJAbLHOrO H3rn6a LLEHTpa.HbHO-C}KaTbIX CTepXHelt . . —
anJIO}KEHHE 5. Pacuer Il-o6pa3nbix ceyeHUH Ha H3rH6HO-KPYTHJABLHYIO (OPMYy MOTEpPH YC-

TOHYHUBOCTH . . . e X
[Tpuaoxenne 6. YKazauus Mo OfpeleseHHIO matpcpnnuema Qg AJs1 IPOBEPKH oﬁmeﬁ yc-

TOHYHBOCTH 0anokK . . : e
[Tpunoxkenue 7. Onpenenenue Koacpcpnuﬂemos ipﬂ“ C e e e e e e e s e e s e e e ... 56
[Tpunoxenne 8. OnpeneneHue kKo3pDUUHEHTOB QM AAA pacyeTa CKATO-HIOTHYTHIX CTEpXK-

(] T )
[MTpunoxenne 9. IIpoBepka ycTofuusocTu cTeHoK 6aJIOK NPH NMOABHIKHOH HAarpy3ke Ha BepX-

HEM MOSACE . . . « « &« « o . e &

[Tpunoxenue 10. XapakrepHcTuka AJIOMUHHEBBIX CMIABOB MO HX Koppoanunoﬁ ctofkocTdH . 63

[Tpuaoxenue 11. Hexmopme pPeKOMeHIAalHH N0 &aHONHPOBAHUIO OrpaxKaaloIUX CTPOH-
TeJbHBIX KOHCTPYKUHHA . . I o 15

IMpunoxeune 12. OcHoBHbIE ﬁy}{BEHHbIe 0603HAYCHHS . . . . . . . c e s s .+ . .« 66




Tem. anan, IV ke 1964 v. \v Y

Crpoduadar
Mockaa, Tperoaxosckull npoesd, 0, 1
* & i

Penaxrop uanareanctsa B. I1. Crpamuax
TexHuyeckuft penaktop H . K. BoporHes
Koppektop M. A, 3afinenra
_—___-—-—l—-_—-ﬂil———___—_—“—-_

Cxato B nHabop 8/XI! 1964 r. TMoAnucaHO Kk nevyaTw 13711 1965 r.

bymara 84X108'/1¢ = 2,125 Oym. 1. — 6,97 yca. nmea. a. (7,4 yu.-u3x. a.). Tupax 40 000 ak3.
H3a. Ne X11-9135 aK. Ne 2161 L{ena 37 xon.

o

Bragumapcekas tanorpadun [aasooadrpadapoms
locynapcreennoro Komutera Conera Munncrpos CCCP
No ne4yaTH
VYop. Baaaumup, va. B. Pemenunuxn, n. 18-6




—

OMEYATKUHY

Croauuna KorXoHKa CTpoKa Hamneuarano Effﬂ?
30 crpaBa l-a cuusy =] h v=1
41 ciipaBa, rtab.a. 56 4-4 CHH3Y CHUMAaeMBbIX | CMHHAaEeMBbIX
H8 taba. 78, 59 X0.108Ka I-1 cBepxy 0,287 0,207
| cnpasBa ﬂ
09 Tada. 79, 3-1 KOJIOHKA 7-1 CBEpXY 0,19 0,13
CIIpaBa |

3ak, 2151



