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Hara sseneunn 01.07.92

HacrosallHA cTaHAapT paclpocTpaHseTcss Ha CTalJibHble KOHCTPYK-
LHH MEXaHH3HDPOBAHHHIX ATTPAKUHOHOB: KapyceleH, Koyiec 0003peHus,
KaTtaJpbHBIX TOp, Bpamlalomuxcs naartpopm u Ap. (Zajee — KOHCTPYK-
IiHH), HCIOJNb3yeMbiX JAJiSi NOCTOSIHHOH MJH BPEMEHHOH, B TOM VHCJIE
IOBTOPHOH 3KCIJIyaTallMH, U ycTaHapjiHpaeT OCHOBHBIE NOJIOXKEHHA NO
HX NPOEKTHPOBAHHIO.

Crangapr He paclHpOCTPaHAeTCAs Ha NMPOEKTHDPOBaHHe CIEiHAJAbNBIX
Onop, JeraJsied KpelJIeHHS KaHaTOB M LefleH, a TaKXe TPaHCHOPTHHIX
CPEACTB, MEXaHH3IMOB, KHHEMATHUSCKHX [epefau W JAPYyrux MauHHO-
CTPOHTEJbHBIX JeTaJeH.

TpeGoBanus HacTOsllero CTaHAapTa CJAeAYeT NPHMEHATb A% ar-
TPAKUHOHOB, 3KCIJIYyaTHPYEMHX IPH TEMIIEpAaType HapyXKHOTO BO3JLYyXa
He BHIe naioc 50 °C u He HHxKe MHHYC 20°C.

Jns aTTpakKLHOHOB KOHKPETHOTO BHJAA YCJAOBHS IKCIyaTallHK cJie-
AYET YKa3hBAaTh B IPOSKTHO-TEXHUYESCKOH JOKYMEHTALHH.

KOHCTPYKUHH JOJIKHBI HPOSKTHPOBATLCA B COOTBETCTBHH € TPEDO-
BAHHAMH HaCTOSUIET0 CTaHAAapTa, a TAKXKe APYrHX CTaHZapTOB H Tex-
HHUYECKHX YCJOBHM, OTHOCAIIUXCH K O€30TMAaCHOCTH ATTPaKI[HOHOB.

1. OBIILHE NOJO)XEHHUA

1.1. KOHCTpPYKLHH # HX OCHOBaHHA NOJXKHbI o0ecneunBath Heaonac-
HYIO 3KCINJIyaTallHloO aTTPaKIHOHOB, T.€.C pacyeTHOH HaxeKHOCTbIO BOC-
NPHHAMATb BO3AEHCTBHS, BOSHHKAKLIHe BO BPEMA BO3BEICHHA H IKC-
nJyaTauui, 0e3 pa3pyulIeHHs HJAU NOABJCHUS HEAONYCTHMHX gedopMa-
nHH, ob6aaxaTh NOCTATOYHOH JKHBYYECTbIO BO BDEMS H IIOCJE€ aBaPRH-
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HbIX CHTYAllHH, COXPaHATb 3aJaHHbIC CBOHCTBA IPH MHOTOKPAaTHOM MOH-
Ta)e, J1EMOHTAaXe H TPaHCNOPTHPOBKE.

KoHCTpyKUMH AOMXKHH JIEPKO MOHTHPOBATHCS H J€MOHTHPOBATHCH,
a TakxKe 00JazaTb COCOOHOCTBIO NMOCTOAHHOH pPeryJupoBKH H KOPpeK-
THPOBKH TE€X T€OMETPHUYECKHX Pa3MepoB, KOTOphle obecneuHBarwT HOP-
MaJbHYIO IKCIJIyaTalHl0 aTTPaKHHOHOB, B TOM YHCJe MpH UX BecPyH-
AaMEHTHOH YCTaHOBKE.

KOHCTPYKIHH HOJIKHBI TNPOEKTHPOBATHCA TAaKHM o06pa3oM, 4TOOH
[IPH HOPMAJABHOH 3KCIJYyaTaAlUWH B HHUX HE BO3HHKAJAU OCTATOYHBLIE Je-
GopMaLHH.

1.2. KoHcTpyKuuH chenyer paccudHThiBath corsacHo I'OCT 27751
H MCO 2394 no metony’ npeliejibHBIX COCTOAHHWH, KOTOpHle MOApasje-
JIRIOT Ha JBe I'PYIIIH.

B o0uieM cnyyae A0KHB OHTb n1poBepeHH CaAeAYIOlUIHe NpefesbHbe
COCTOSIHHA:

— I[I€PBOH IPYHNb, KOTOPhHIE XapaKTEPHU3YIOTCSA:

JIACTHYECKHM, XPYIIKHM H YCTAJOCTHHIM DPa3pylIeHUSAMH;
[MOTEPEH YCTOHIHBOCTH (POPMBL H NOJOKEHHS;

MepexopOM B H3MEHSAEMYIO CHCTEMY;

KAYEeCTBEHHLIM HapyleHHeM reoMeTpuyeckor QopMHl;

~— BTOPOH I'PYINH, KOTOPHE XapaAKTEPH3YIOTCH:

JOCTHXEHHEM TPeAe/bHHX NMepeMeljeHHH KOHCTPYKIUHH (IPOrH-
6oB, BBHI'MOOB, MOBOPOTOB) HJHU NpeAeNbHHX AedhopMauuli OCHOBAHHA;

NOCTHXKEHHEeM IipefeJibHBIX ypOBHEH KoJebaHHUH KOHCTPYKIUA
HAH OCHOBAHHH,

MOsIBJIEHHEM HEAONYCTHMBIX MOBPEXKAEHHH B pe3yJabTarTe H3HOCA
HJIH KOPPO3HH.

1.3.. Ilpu pacuere KOHCTPpYKUHH HEOOXOAHMO pasiuyaTh CJAeAyOLLHe
BHJIL BHEIIHUX HArpy3okK:

CTaTHYecKass (HJH KBAa3HCTAaTHUeCKAasi) OT Beca KOHCTPYKHHH, CTa-
NHOHAPHOrO 00OpYNOBAHMA, JIIOAEH Ha NJAOLLAXK2X, JeCTHHUIAX, NIPO-
X0JaX, @ TakKXe Beca IBHUXKYUIHXCH YacTed aTTPaKiIHOHOB C JIIOAbMH
IPH CKOPOCTH UX JBHKEHHS A0 3 M/c;

JUHAMHYecKas OT Beca JABHXKYUIUXCHA YacTed arTPakiUOHA ¢ JHOAb-
MH, OT BHOpPOAKTHBHOIO O0OpYAOBaHHs, a TakKxXKe BO3HUKAKUlas I[PH
MPOXOKAECHHH KoJeca uepe3 CTHIKM H HEPOBHOCTH NYTH, OT HEYPaBHO-
BeHIEHHbIX ABHIKYUIUXCA YacTed MEXaHW3MOB, BO3MOXHOro jJebasiaHca
K0J1ec, Ipu pabore NOTHLEMHHKOB;

yaapHass (B TOM yMCJie aBapHHHAas), BO3HHKAlOLUlasas OT yAapa ABH-
KYIMHXCA YacTed aTTPakUHOHa ¢ JIOIbMH IIPpH PE3KOH OCTAHOBKE.

1.4. OcHOBHO# LeJIBIO pacyeTa ABASETCH He AOMYCTHThb C ONpele/IeH-
HOH 00eCrneyeHHOCTbIO HACTYIVIEHHS TpeAeJbHHX COCTOAHHH IepBOH
FPYWITILI HJH Iepexofa 3a NpejefibHHe COCTOAHHS BTOPOH TDPYINNH B
TeYeHHE BCEro CPOKa KCIJIyaTalUH aTTPakKUHOHOB, a TaK¥Xe B IIpoIec-
ce UX MOHTAaXa, IeMOHTaXxa i nepefa3zHpoBaHHA.
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1.5. PacuerHble MOAEJNH (B TOM 4YHCJe pacUeTHHE CXeMbl, QCHOBHLIE
NpeANOCHIAKH pacyeTa) KOHCTPYKUHH JOJKHEI OTPaXKaTb NEeNCTBUTEAb-
Hbie ycJoBHA paboThl COODYKEHHH, KOTODHE NIPUHHMAIOTCSH B pacCMat-
DHBAEMbIX BO3MOXKHBIX pacueTHHX cHTyaunsx. IIpu stom HeoOxoAuMO
VYUTHIBATH HANPsXKEHHOe W NePOopPMUPOBAHHOE COCTOSIHHA, MPOCTPaH-
CTBEHHYIO pal0OTy KOHCTPYKLHH, NPH HEOOXOAUMOCTH FeOMETPHYECKYIO
HeJIMHEHHOCTh, BO3MOXKHBIE OTKJOHEHHS I'€OMETPHUECKHX DAa3MEpPOB OT
MX HOMHUHAJbHHX 3HAaueHHH H OCOOEHHOCTH B3aUMOJEHCTBHS 3JIEMEH-
TOB KOHCTPYKUMH MeXILy co0oH, ¢ OCHOBaHHEM H C ABHXYIIUMUCA 4a-
CTAAMH aTTPaKIIHOHA, a B ¢Jydae aTTPaKUHOHOB ¢ PEJbCOBHIMH TPaHC-
HOPTHBIMH CPeACTBAMH — H € PEJbCOBbIMH ITYTSIMH.

PacueTHbie cuTyauuu caeayer nmpHHEMartb coraacHo I'OCT 27751.

[IpH oTcyTcTBHM HAJAEXKHBIX TEOPETHUECKHX METOJOB pacyeTa HJIH
IIPOBEPEHHBIX paHee AHAJOTMUHBIX peuieHHu#, NPOEKTHPOBAHHE KOHCT-
DYKUHH AOJXKHO NMPOH3BOAHUTLCA HA OCHOBE CIEIHAJNBHO MOCTABJAECHHBIX
TEOPETHUECKHX HJH 3KCIePHMEHTAJbHBIX HCCJEJAOBAHHH HA MOJENAX
HJIH HATYPHBIX KOHCTPYKIIHAX.

1.6. KOHCTpYKTHBHbIE CXEMbI AOJI2KHH oO0ecliedyuBarb IPOUYHOCTD,
YCTOHUHBOCTb, KECTKOCTb, BHIHOCJMBOCTb H IPOCTPAHCTBEHHYIO HEH3-
MEHAEMOCTb KOHCTPYKUHH B LEJOM, a TaKKe UX OTACJNbHHX 3JEMEHTOB
ITPH MOHTAa)e H 3KCIJIyaTallHH.

Ilpn nNpoeKTHPOBAHHHK KOHCTPYKIHH CJAEAYeT NPEAYCMaTpPUBaThb TEX-
HOJIOTHYECKHEe MEPONPHATHSA 10 YMEHbHIEHHIO BO3MOXHOIO OTPHIATENb-
HOr'O BJAHUAHHA NONOJHUTENBHBIX, MECTHHIX W BHYTPEHHHX HaNpsIKEHHH
(CBapOYHBIX, KOHUEHTPAUMH HANPAXKEHHH B MECTaX PE3KOro H3IMEHEHHS
pa3MepoB CEYEHHH 3JEMEHTOB KOHCTPVKIHH, B TOM 4HcJe BOJIH3H OT-
BEepCTHH ), a TAKXe MepH JJs HCKJAIOYEHHUsI pE30HAHCA 3JEMEHTOB KOH-
CTPYKIHH.

1.7. OcHoBaHHA H QYHIAMEHTH ONOD ATTPAKUHOHOB JOJIKHH pac-
CUHTHIBATBCA IO HECYIIER cNOCOOHOCTH H AeQOPMATHBHOCTH B COOT-
BercTBun ¢ CHull 2.02.01.

[Ipy aTOM HOMyCKaeTcsi yCTaHOBKA OIOD ATTPAKIHOHOB HENOCPE]-
CTBEHHO Ha TPYHTOBOE OCHOBaHHe (OechyHaaMeHTHAsi YyCTaHOBKA):

— JJd TPYHTOB, AJIs KOTOPHX IyGHHA 3anoxeHuss GyHIAMEHTa
He 3aBUCHT OT Iy6UHB npoMep3anus no CHuIT 2.02.01;

—- IIpH 3IKCIAyaTauHH aTTPAKIIHOHOB TOJIbKO B JETHHHA HJW OCEeHHHUH
MepHOAbl (IOC/Je YMEHbIIEHHS BJAXHOCTH B 30HE CE30HHOIO NpOMEp-
3aHHSl H BOCCTAHOBJIEHHS HECYIIEH CNOOQOOHOCTH IPYHTA) HJH B PEru-
OHAX ¢ MOJIOXKHTENbHOH 3UMHEH TeMIiepaTypod Ha mJouiaakax, obJia-
AAIOMHX 3KCIJyaTallHOHHOA HAaJEeXHOCThbIO (CIOPTHBHHIX, TIOA BpPeMeH-
Hble COOPYKEHHS H T. 11.), & TaKXe Ha IJ0IaAKax, rie NpoBeleHn cHe-
LHaNbHbIE MEpONpHsATHA (BOAOCOTBOL, JAPeHaXK, VIJIOTHEHHE TIPymTa,
NJIAHHPOBKA {AOWAAKKA H T. 1.}, obecneunBaimoniue crabGHNIBHOCTD
CBOHMCTB I'DYHTa B IPOIecCe 3KCIJYATAlHH ATTPaAKIHOHOB.

3HaUeHHS] F€OMETPHYECKHX INapaMeTPOB KOHCTPYKIHA H HX Ipe-
JeJbHBIX OTKJIOHEHHH, onpene/iecHHbBe HAa CTAAHHU IPDOEKTHPOBAHUSA, He-
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32BHCHMO OT clI0c00a yCTaHOBKH Ha NJOLIaJKe MOJKHBI IepHOAHYECKH
KOHTPOJAHPOBATLCA; TIPU HEOOXOLHMOCTH KOHCTPYKIHA NOQJIXKHE COAEep-
JKaTh peryJjupymuiHe 3JIeMeHTH, obeclieyuBaolHe cOOJI0AeHHe 3a0aH-
HHIX 3HAYEHHH NapaMeTpOB H OTKJOHEHHH.

1.8, KoHCTpyKIMH ROJXKHE OHITh 3aLIHIUIEHH OT KOPpO3HH. Bee KoH-
CTPYKUHH AOJXKHB ObiThb JAOCTYNHH AJisi HA0JMIOAEHHUS, OUHCTKH H OKpPa-
CKH, a TaKXe He A0JXHH 3aJepXKHBaThb BJary. 3aMKHyTHe NPO¢HUIH
AOJIXKHBE ObITh repMeTH3HPOBAHHI.

1.9. Martepuans a4 KOHCTRYKUHH H COeIHHEHUH caeyeT BHOUpATh
B 3aBHCHMOCTH OT YCJOBHH HX IKCIJIyaTauMH, pacCUdeTHHX TEeMIeparyp,
TEXHOJIOTHH H3TOTOBJIEHHSI, MOHTAaXa, JeMOHTaxKa H lepedbasupoOBaAHHUS.

1.10. Onsa obGecneyeHHs NpOeKTHOH pacUeTHOH HAAEXKHOCTH KOHCT-
PYKIHH HX CJACAYET H3TOTOBJATH B COOTBETCTBHH C TpeOOBAHHSIMH
CHuIT III—18 u moHTHpOBaTh cornacio CHull 3.03.01; npu atom cJe-
AYET PYKOBOACTBOBATBHCA COOTBETCTBYIOLUUMH JONOJIHHUTEJNbHBIMH Tpe€-
OOBAHHAMH, OTHOCSILIUMUCH K 0€30IIaCHOCTH aTTPaKIHOHOB.

Jlns nNpoBepKH U MOATDBEPKACHUA HCXOAHBIX MAHHHIX H PACUETHHX
CXeM KOHCTPYKIHH JAOJIKHH IOABEPrarbCs HCNHTAHHAM, NMPOBOAHUMEIM
B COOTBETCTBUH C NPOrpaMMON U METOAMKOH, COAEPKAMUMUCSH B NPO-
EKTHO-TEXHHYECKOH HOKYMEHTAaILHH.

1.11. Ilpu npoexTHpoBaHMH aTTPAKIHOHOB CJEAYET, KaK IPaABHJIO,
npeaycMaTpUBaTh JONOJHHUTENbHEIE MEPH TIO TIOBHINEHHIO ypoBHS Oe-
30MIACHOCTH OCHOBHHIX HECYHIHX KOHCTPYKUHH (pe3epBHPOBAHHS) HY-
TE€M yBEJHYEHHs CTENEeHH HX CTAaTHUECKOH HEeOoNpeleHMOCTH, yCTaHOB-
KH JOTOAHHUTENbHHX CBA3EBHX HJ/H PaCKPEIISIOINIHX 3JEMEHTOB, KOH-
CTPYHPOBAHHS Y3JIOBHIX H JAPYTHX COCJHHEHHH DPaBHOINPOYHHIMH C OC-
HOBHHMH 3JIEMEHTaMH H Ap.

Ha3Hauenue u cTeNEeHb OTBETCTBEHHOCTH 3JIEMEHTOB H JeTaNied KOH-
CTPYKIHH CJeAyeT YUYHTHBATb KODPPHIHEHTOM HAAEXKHOCTH HO OTBeT-
CTBEHHOCTH 3JIEMEHTOB Yn, 3HAUEHHS KOTOROTO CJEAYET NPHHHMATh MO
1abJj. 1 ¥ BBOAHTH B pacueTHHe GOPMYJIH.

Taoaupga l

JaeMeHTH KORCTPYKLER, Jnerand, Y3 H KoshGHIUHERET HAQSKHOCTH
COCHHHERHs!, AN KOTOPHX HACTYIJIeHH e 110 OTBETCTBEHHOCTH
npeaenpHbnlX COCTORHH R 9JIEMEHTOB ¥,
1 He npHBOAMT ¥ OCTAHOBKE aTTPaKI(HOHA 1,1
2. BH3blBaeT OCTAHOBKY aTTPaKIHOHA 1,2
3. BrisbiBaeT BHIKJIOYeHHE H3 paboTH pe-
3eDBRDOBAHHBIX 3JIEMEHTOB 1,5

4. BusuiBaeT BHKJAIOUEHMHe X3 Pa0OTH HEpe-
S€pBHPOBaHHHX 3JIEMEHTOB H ONACHO IJA XH3- |
HH TaACCAKHDPOB 2,0
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2. HATPY3KH H TIEPEMEIULEHHA

2.1. Tlopsiaok yyera Harpy3oOK 4 BO3JAECHCTBHH B pacyerax KOHCTPYK-
1IIHH aTTpakuuoHoB caenyer npuwaumath no CHull 2.01.07.

2.2. B 3aBHCHMOCTH OT NPOLOJIKHTEJIbHOCTH LEUCTBHA CJAEAYET pas-
JHYaThb NOCTOSIHHBie X BPeMeHHble Harpys3kH, NpHHHMaeMble COrJacHoO
CHull 2.01.07.

Harpysku, co3faBaeMble ABHXKYIHUMUCA YaCTAMH aTTPAKUHOHA <
nacca)XXMpaMH, Harpy3Ku OT IIOCETHTEJIEH Ha NAOLIAAKAX, JEeCTHHIAX H
poxoaax, a Takxe ot 00CJAyXKHBaIOUIEro nNepcoHana cjeayer OTHOCHTH
K JJIUTEJbHBIM Harpy3kam ¢ HX HOJHHMH 3HaYEHHSAMH.

2.3. PacueTr KOHCTPYKUHH H OCHOBAHHH CJIYET BHIIOJHATH C Yyye-
TOM HanOoJiee HeONaronpHATHHX COYETAHHUA HArPY30K HJAH COOTBETCT-
BYIOLUIHX UM YCHJIHH.

CoyeTaHHs AOJKHH YCTaHasinsaTbCA H3 aHafilH3a peaJbHBX Cay-
YaeB OAHOBPEMEHHOTO AEHCTBHA HECKOJBKHX HArpysok AJs paccMmar-
pUBaeMoOil pacYeTHOH CHTYAlLlHH ¢ YYETOM BO3MOXHHX pas3/IHYHHX CXeM
PUJNOXKEHHS] BPEMEHHHX HAarpysoK HJH OTCYTCTBHSI HEKOTOPHX H3
HHUX.

2.4. B paccMaTpHBaeMblX PacYETHHX CHTYAaUHAX KOHCTPYKLIHH CJIe-
JYET pacCUMThiBaTh Ha COYETAHHSA HAIrpy30K, ycTaHoBJAeHHBie B° CHull
2.01.07.

Il OCHOBHHIX COUETAHHH HArpys3okK MOHHIKAIOIHE KOIPPHUUEHTH
COYETAHUH YUYHTHIBATL He cyielyeT. B ocoOHX cOYEeTaHHAX pacyeTHHe
3HAUYEHHS] KPAaTKOBPEMEHHBIX HArpy30K HJH COOTBETCTBYIOIHX HM YCH-
JIHH cleiyeT YMHOXKATh Ha KO3(p Ui HeHT coyeTaHul P = (,8.

2.0. HopMaTuBHBle 3HAYEeHHUSA HATUPY30K H KO3P(PHUUHEHTH HaJeK-
HOCTH MO HArpyske cJeayeT IpHHUMaTh no tabJa. 2.
HopMaTHBHEIEe 3HAUEHHS HaArpy3okK H KO3(QPHUHEHTH HAASXKHQCTH

110 HAarpyske, He ykKasaHHule B TalJa. 2, caeayer npuauMarts o CHull
2.01.07.

2.6. HopMmaTuBHOe 3HaueHHe AHHAMHUECKOH HArpysku OT Beca JABH-
XKYIIUXCA YacTe€d aTTPaKUHOHA C JIOAbMH, OT BUOpoakTHBHOrO 0060-
PVAOBAHHA, a TaKXKe€ BO3HHUKAIOLUIEH IIPH IPOXOXKIAEHHH KOJeC 4Yepes
CTHIKH, HEPOBHOCTH IIYyTH U OT HETOUHOCTH HAIPaABJAIOUIHX AJS TPAHC-
NMOPTHHIX CPEIACTB, OT HEYPABHOBELICHHHX 4aCTeH MEXaHHU3MOB H BO3-
MOXKHOro gebajiaica KoJec CleNyeT ONPeAeNATb YMHOXKEHHEM HOpPMa-

THBHQH HATPY3KH, onpenenssieMoi mo tabg. 2, HA KOXpPHIHEHT AHHA-
MHUYHOCTH, paBHHH 1,2.

HopmaTuBHOe 3HAaYeHHe NHHAMHYECKOH HArpy3KH, BO3HHUKAJOLIECH B
pe3yJibTraTte, TOAUYKOB HJIH PE3KOro TOPMOXKEHHSA, CJAEAYeT ONpelressTh
YMHOXKEHHEM HOPDMAaTHBHOM HAarpyskH, omnpenensseMod no taba. 2, Ha
Ko HIHEHT THHAMHYHOCTH, PaBHHI 1,5.

2.7. InHaMHYeCKHH pacyeT KOHCTPYKIHH Ha Harpysks ot BHODO-
aKTHBHOTO 0o00OpYyAOBaHHA (3JIEKTPOABHraTe/ieH, NOAbEMHHKOB H T. II.)
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Tabauna 2

HopMaTHBHOE KO3ppuHEeHT
BH 1 HATPYSKH 3HaYeHH O HaJC:HHOCTH
Harpy3xH 1O HarpyskKe v £
1. Bec xoHCTpYKIHH [To npoeKTHLHIM 1,1

pasmepam H ILIOT-
HOCTH Martepuasion

2. Bec cranuonapuoro o00OpynoOBaHHA H Me- [To nacnopTHHM 1,1
XaHH3MOB AaHHBM WJIH padbo-
YHM HepTekKaM
3. Bec aBHXymuXCcA 4YacTed aTTpaxknHOHA To xe 1.2
(kaO¥H, TPAHCOOPTHHX CPEACTB H T. I.)
4. Bec:
B3POCJIOro 4eJioBeKa 0,80 kH 1,2
pebenka 0,40 xH 1,2
0. PaBHOMEDHO pacnpeieseHHas Harpyska
OT JIOREN:

Ha NJOMAgKaX B MECTax J10CaaKH, BbI- |
CafKH H OXHUAAHHA MNOCEeTUTEJeH 5,0 xkH/m? 1,2
Ha JISCTHHLAX A/ [pPOX0ojAa IOCETHTE-
Jgei I 7,5 kH/Mm? 1,2
Ha NACIIAAKAaxXx ¥ JecTHHnax nas of- |
cJYIKHBAOIero nepcoHasna ﬂ 1,0 xH/Mm? [,2
6. PaBHOMEDHO pacnpelesieHHasi H cOCpeio-
TOYEHHAas rOpH3OHTAJbHHE HArpy3KH Ha NOPYY-
HH [EePHNA JIeCTHHUL, NMJIOInanok 4 0OaJKOHOB,
npensasHaYeHHbX AN:
npoxoja nocerureseii 1.5 xH/M n 1 xH 1,2
ob6cayKHBAIOWISrC Nepconana 0.3 xH/m u 0,3 xH {,2

IIpumeuanue HopMmarusHHe 3HAyeHH HArpy3OoK OT MABHRKYHIUXCA wgacTeit
aTTPaKUHOHA, MEepelalOiiHecs Ha KOHCTPYKIMH, CJEAyeT ONpeAessiTb B 33BHCHMOCTH
OT BECa ABUXKYIIHXCA 4YaCTe# ¢ JIOABMH C YYETOM TPACKTOPHH W CKOPDOCTH ABUKEHUS
(T. €. ¢ yuUeTOM BOBMOIKHAEIX neperpysok).

AONYyCKaeTCA HEe NPOH3BOAHTL. B 3TOM Cjyuae IPH pacuere 3JEMEHTOB,
Ha KOTOpble BO3MOXHAa Iepejadya JAMHAMHUYECKUX BO3AEHCTBHH, A
OCHOBHOTO COYeTaHHA HArpys3o0K CJeAYEeT BBECTH AOINOJHUTEJNbLHYIO CTa-
THYECKYIO Harpysky, IPHJAOXKEHHYIO B NJIOCKOCTH BO3MOXHKIX Ionepeu-
HHX KoJieOawui u paBHyw ¢ = 0,3gm, rie g-— yCKOpPeHHe CHJH TH-
xecrd, 9,8 M/c%, m — npuBeseHHasi IMIOTOHHAasl Macca 3JEeMeHTa, Kr/M.

2.8. HopMaTHBHbBE 3HaYeHHs] Harpysok, BO3HHKAIOII{X B aBapHii-
HOH pacyeTHOH CHTYaHMH, B TOM YHCJe HMIYJbCHBHBIX yAapHHX, KaK
NPaBHJIO, NOJIXKHH OIpenensiTbCAd pPacyeToM Ha OCHOBE MOJEJNHPOBa-
HHSI 2aBapHH ¢ NOCJHEAYIOIEH TPOBEPKOH HCIHBITAHUEM.

KoadpuimeHT HANEKHOCTH NO HATPy3Ke B 3TOM cCJjyvae Claefyer
NPpHHHAMATbL PaBHHIM y; = 1,0.

2.9, IlporuOul, BHTHOL ¥ TepeMeHieHHUs IJAEMEHTOB H KOHCTPYKIHH
[ caenyer onipenensaTb OT HOPMATHBHHX 3HaYeHHUH BpeMeHHBX HAarpysoK.
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[Tporu6H, BHrubn 1 nepeMelleHHss 3JeMEeHTOB U KOHCTPYKUHI, KakK

fIpaBHJIO, He NONXKHKW MHpeBHHIaTh HX NpeAeJbHAX 3HAYeHHH f,, INpH-
BeJeHHBEIX B TabJ. 3.

Tabauiga 3

[IpeacanHoC sHavcHRE f

JAeMcHTH H KOHCTPYKIHH

BEPTHKAJNBHOrO FOPH3OHTANBHOTO
nporgb6a KA seirufa nepemMeuteHusl
1 Harubaemuie, cxKaro-uarubaeMhe H CciKa- 1 /500 —
Thi€ 3JIEMEeHTH
2 DNeMeHTH nyTe#l moj ABHXKYIIHECS TpaH- [/800 —
CITOPTHHE CPEACTBA
3. KOHCTPYKUUA B LEJNOM, paccMaTpuwBaeMas — h{ 1000

K3dK KOHCOJb, 3allleMJIEHHAadA B OCHOBaHHH

OGo3sHaueHus, NPHHATHE B Tabsn 3
[ — nposer uJd AJHHA 3JI€MEHTA,

h — BBICOTA, paBHasl pacCTOAHHIO OT HH3a ONOPHOH MJIHTHI A0 Bepxa CTajJbHOH
KOHCTDPYKIHH.,

[Ippmevanue Jas KOoHCoAH BMecTo [ caeayeT INPHHHMATb YABOCHHLIH ee
BhLlJ1eT

llpy olecrieyeHHH HAMECKHOCTH KOHCTPYKUHH COrJIacCHO TpeOoOBaHH-
AM M. 4.9 npeaeibHbE 3HaYeHHS [, AONMYCKAETCH YBEJHYHBATL IO CPaB-

HEHHIO ¢ NpHBEeJEHHHIMH B TabJ. 3, HO BO BCeX CJaydYasdAx IIpPHHHMATh
He Goaee 2f,.

3. MATEPHAIJIDI AJid KOHCTPYKUHA H COEAUHEHHA

3.1. Ilpu suibope cTanu Ansi KOHCTPYKUHNA HEOOXOAUMO YUMTHIBATH
XaPaKTEePHCTHKA MEXaHHUYECKHX CBOHCTB cTajeH (BpeMeHHOe COIPOTHB-
JIeHHEe, Npejesa TeKy4ecTH, yJapHylo BA3KOCTb, IVIACTHYHOCTH), COIPO-
THUBJEHHE YCTAJOCTHOMY H XPYNKOMY pa3pyuIeHHs M, CBapHBaeMOCTh
H CTOHKOCTb IIDOTHB KOPPO3HHK

B 3aBHCHMOCTH OT yCJIOBHH 3KCILJIyaTaUHH 3JEMEHTHI KOHCTPYKILHH
pasgensilor Ha TPH rpynnkel. Crajnu AJas8 CTaJbHBIX KOHCTPYKLHH Clie-
AVeT NPUHUMATEL N0 TalJl. D NPUJAOKEHHUS 1.

3.2 Jlana cBapHBIX COEIHHEHHH KOHCTPYKUHH CJjeAyeT IPUMEHSATH
3JIeKTPOAB 1Jiss pyuHoii ayroBo#i cBapku no I'OCT 9467, cBapouHyio
npoBoaoKy no 'OCT 2246, daoca no 'OCT 9087, nopoiikoByo npo-
Bosoky no 'OCT 26271, yraekucamit raz3 no 'OCT 8050 coraacHo
TabJ1. 6 npuaoxKeHus 1.

[IpuMeHsieMble cBapOYHbIe MATEPHAJIH H TE€XHOJIOTHMS CBAPKH AOJXK-
HEl ofecrnieydBaTh 3HAYeHHE BPEMEHHOT'O CONPOTHUBJECHHA MeTaJjia IlIBa
He HHXKE€ HODMATHBHOI'O 3HAUeHHS BPEMEHHOI'0 COMPOTHBJIEHHS OCHOB-
HOTO MeTaJJa, a TakxKe 3HayeHHs TBepAOCTH, YAapHOH BA3KOCTH M OT-
HOCHTEJbLHOTO YAJHHEHHA MeTaJjJja CBapHBIX COEJHHEHHH, YCTAHOBJIEH-
Hbie COOTBETCTBYIOIIMMHY HOPMAaTHBHHMHU JOKYMEHTaMH.

2 3ax 462
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3.3. OTauBKH (OMOpHBIE YACTH H T. I1.) MAJA KOHCTPYKUHH CJAEAYyeT
MPOEKTHPOBATh U3 YIJAEePOAUCTOH cTaju Mapok 15JI, 25J1, 35/1 u 45/1,
yaosaeTBopsaiomeid aas rpynn otauBok II u III TpebGoBanuam T'OCT
977, a Takxke ceporo uyryna Mapoxk CH1o, CH20, CH25 u CYH30, yaos-
aeropsiouiero rpebosanusm 'OCT 1412,

3.4. lns 60JTOBHX COEJLHHRHHUH CAEAYyeT MPHMEHAThb CTaJbHble 601-
Thl ¥ raiky, yiaosaerBopsowmie tpebopanusM I'OCT 1759.0, FOCT

1759.4 u TOCT 1759.5, u-wai6n, yHAOBJETBOPAIOLUIHe TpeOOBaHUAM

'OCT 18123.
3.5. BcokonpoyHbie GOJITH C/elyeT MPHMEHATh HO [TOCT 22353,

[OCT 22356 u TY 14—4—1345; rasixu ¥ mainbu K HHM — NO FOCT

22354 n TOCT 22355.
3.6. Jlag moABecOK cJaeayeT NMPHMeHATh cranbHbie Kanath no ['OCT

3067 u cranphue venu no 'OCT 2319.

3.7. XapakTeDHCTHKH cTaJiel, MaTepHaJoB AJ4A- CBAPKH, OTJHBOK,
00JTOB, KAHATOB H HeNeH, a TakK¥Xe, B cAyuae HeOoOXOAUMOCTH, AOIOJ-
HUTeJbHble TPeOOBAHHA XK HHM II0 HX MOCTaBKe, CJAEAYeT YKa3hBaTh
B IIPOEKTHO-TEXHHYECKOHM MNOKYMEHTALHH M JOKYMEHTAlHH Ha 3aKas

MATEPHAJOB.
3.8. Ou3HYecKHe XapPaKTepHCTHKH MAaTepHaJdoB, NPHMEHAEMNX AJ5

KOHCTPYKLLHH, caeAyer mpuHuMath coriiacHo CHull 11—23.

3.9. PacueTHule CONPOTHBNEHHS NPOKaTa, rHyTHX npoduJsei 4 tpyo
IJs1 Da3JHYHBIX BUAOB HanpsXKEHHHIX COCTOSHHH cJelyeT ONpeAetsaTb
1o opMyJiaM:

pacTsixKeHHe, cxKaTue H H3THO Ry = Ryn/ym;

cABHT Rs = 0,58Rynfvm;

CMSITHE TOPLEBOH IIOBEPXHOCTH TMPH HAJHYHH MNPHIFOHKH R, =
— Run/‘}’m:
rae Ry, — npenen TeKy4ecTd ¢TaJdd (or; 0o,2);

R.n — BpeMeHHOE CONPOTHBJEeHUE CTANH (0n);
W — KOHPOHULUHEOHT HAZAEXKHOCTH M0 MaTepHany, NPHUHHMAEMbIH
paBHEM 1,].

3HaueHus Ryn U R,n, KaK nHpaBuso, ciaenyer npunuMars no CHull
I1—23; nonyckaercss 3HaueHHs G:(Co,2) U O» IPHHHMATh IO COOTBET-
CTBYIOILMM CTaHXApPTaM H TEXHHUECKHM YCJOBHAM Ha NOCTaBKY MpPO-

KdTa.

[IpuMevanue PasMepHoCoTH BeJHYUH, WNCNOJL3VEMBIX B CTaHaapTe, IpHBe-
AE€HH B NpHJIOKeHwH 11,

3.10. 3HayeHus1 pacUETHHIX CONPOTHBJEHHH CBapHBIX H OZHOOOJI-
TOBLIX coeluHeHuin cuaeayer npuHumarth no CHull J11—23.

3.11. 3HaueHuss pacyeTHHX CONPOTHBJACHHUH OTJAHBOK H3 YrJAepOjH-
CTOH CTaJlu M ceporo 4yyryHa cieayer npuaumars no CHull 11—23.

3.12. 3HaueHne pacCYeTHOTO YCHJHS PacTHAXKEHHIO CTaJbHOTO KaHaTa
cJelyeT NMPHHHMATh PaBHHIM 3HAYEHHIO Pa3PHIBHOTO YCHJIHA KaHaTa B
1HeJOM, YCTaHOBJAEHHOMY roCyAapCTBEeHHBIMH CTaHAApTaMH HJAH TeXHH-
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YEeCKHMH YCJOBHSIMH Ha CTajibHHeE KaHATH, A€JE€HHOMY Ha KO HUIHEHT
HaAeXKHOCTH [I0 MATEPHANY Ym = 2,0.

3.13. 3HaueHHe paCcUETHOTO YCHJAUA PacTAXKEHHIO CTaJbHOM lEnH
c/iefyeT NPHHHMATh paBHBHIM 3HAYEHHIO Pa3pHBHONO YCHJHA LeENH B
I1€JIOM, YCTAaHOBJIEHHOMY TIOCYAApCTBCHHHIMH CTaHIapPTaMH HJH TeX-
HHYECKUMH YCJHOBHSIMH Ha CTajbHHE UENH, AeJeHHOMY Ha Kospduuu-
€HT HaACXKHOCTH [0 MaTePHaNy vy, = 2,9.

4. PACHET KOBCTPYKUHHA ATTPAKLLHOHOB

4.1. Ilpn pacdere 3JeMEHTOB CTaJbHBIX KOHCTPYKUHH MeXaHH3HPO-
BAHHHX AaTTPaKLUOHOB Ha IIPOYHOCTb H YCTOHYHBOCTD HaHOOJblIHE
HaNnpAXeHHs1s B 3JEeMEHTAX KOHCTPYKIHH, BHUHCJIEHHHE OT pacyYeTHHX
HarpysokK H BO3JEeHCTBHH, B TOM YHCJe ¢ YIE€TOM KO3((HIHEHTZ AMHA-
MHYHOCTH §, He HOJIXKHH NPEBHLIATH PacYETHHIX CONPOTHBJIEHHH CTa-
JIH, J€JeHHBhIX Ha KOXP(PHUHEHT HAAEXKHOCTH 10 OTBETCTBEHHOCTH 3Jie-
MCHTOB Yn.

Pacyer Ha NPOYHOCTb H YCTOHYHBOCTb IIPH PAa3JUYHBIX BHIAX CH-
JIOBBIX BO3JEHCTBHH Ha 3JEMEHTH CJeAYyeT BBINOJHATbH COIVIACHO Tpe-
O0BaHHUAM, NPHUBEACHHBIM B NIPHJAOXKEHUH 2.

4.2. DneMEHTHl KOHCTDYKUHUH, Y3Jbl U COEJHHEHHUS 3JIEMEHTOB aTT-
PAakKLHOHOB, HEMOCPEACTBEHHO BOCHPHHHMAIOUIHE MHOIOKPATHO JEHCT-
BYIOLIHE NOJBUXHHE, BHOPALlHOHHBIE HJH JAPYroro BHAA HArPY3KH C
KOJIMYECTBOM LHKJOB HarpyxeHui 10° u OoJsee, KOTophle MOI'yT BHI-
3BaTh fABJEHHE YCTaJOCTH, CJAEAyeT PACCYHTHBATh Ha BLIHOCJIHBOCTb.

[Ipn pacuere Ha BHIHOCJAHBOCTL HauOOJIbUIHe HANpPAXKEHHA B 3Jie-
MEHTaX KOHCTPYKIHM He JOJXKHH IIPpeBHINATh AOMNYCKAEMBIX Halpi-
JKEHHH YCTaJOCTH, YyCTaHABJ/JHBAeMbiX B 3aBHCHMOCTH OT NMPHMEHSIEMOH
CTaJIH, KOHCTPYKTHBHON CXEMBl y3J1a UJH CQEeJIHHEHHS, TEXHOJOTHU 00-
paboTKH geraneid u 00pa3oBaHHA OTBEPCTHH, KOJHUECTBA LHKJOB Ha-
I'DYXKEHHH, BAJa HANPsiXEHHOTO COCTOSIHHA H KOPhHLHEeHTa aCHMMeT-
PHH HAIPAXKEHHH.

Pacuer KOHCTPYKIUHA Ha BHIHOCAUBOCTD CAEAYET BHITOJHATDL COTJIAC-
HO TpeOOBAHUAM, MIPUBEJEHHLIM B ITPUIOXKEHHH 3.

4.3. CriocoOGHOCTP KOHCTDPYKIIHH IPOTHBOCTOATb XPYINKOMY paspy-
{lIeHHIO, KaK NpaBuJo, cjaeayer obecrneyuBaTh BHINOJHEeHHEM TpeboBa-
HHH K BBIOOPY CTajied U NPHUMEHEHHIO COOTBETCTBYIOLIHX KOHCTPYKTHB-
HO-TEXHOJNOFHYECKHX PELICHHH.

4.4. Ilpu pacueTe KOHCTPYKUHMA Ha KECTKOCTb MPOrHObI, BHITMOH,
TiepeMEUIeHHd H napaMerponl KosieOaHHEi OT HOPMAaTHBHBIX 3HAYEHHH
BPEMEHHBIX HarpysokK He JOJXKHB IOPeBHIIATL NPeJebHbiX 3HAYECHHH
coraacHo m. 2.9.

OnpenesieHde nporui6oB, BHrub0B, nepeMellleHHH H MapaMeTpPoOB KO-
Jie0anuil KOHCTPYKIHH CAeAYEeT BHIIOJHATh B IPEANOJOXEHHH YIpPy-
rux gepopMauuit ctanu 6e3 yuyera ocJsalbjeHHss ceUeHHH OTBEpPCTHSAMH
ans G0NTOB.

[Tpr omnpeneseHuN NepeMelIeHHWH KOHCTPYKUHH ¢ OGOJTOBHIMH Coe-
JAHHEHHSAMH IPH HEOOXOAHMOCTH CJeAyeT YYHTHhIBATH BJHAHHE CABHTOB

2%
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B COSJHHEHUAX NMYTEM YMHOXKEHHS HOPMATHBHBLIX 3HAYEHHH BPEMEHHBIX
Harpy3ok Ha koag¢pHuHeHt 1,2..

PacyeT KOHCTPYKLUHH Ha XEeCTKOCTb CJEAYEeT BHIQJHATb COIVIACHG
TpeGOBAHUAM, IPUBESAECHHHM B [IPHJIOXEHHUH 4.

4.5. DaeMeHTH KOHCTPYKHHH H HX COE€AMHEHHSs] HAa JAUHAMHUYECKHe
HarpyskH, BO3HHKalollHe INpH yAape ABHXKYVINHUXCA YacTeHd aTTPakLHO-
HOB C JIOJAbMH 00 ynophl, JONYCKAaeTCs PacCUHTBIBATb HAa 3KBHUBAJIEHT-
Hble CTAaTHYECKHE HAarpys3KH, 3HaYeHHsI KOTOPHIX CJAEAYET ONpeieAThb
COTJIACHO IPHJIOXKEHHIO O.

4.6. Ilpy OTKJOHEHHH NPHHUMAEMOH pacYeTHOH cXeMhl OT AEHCT-
BUTEJbHHX YCAOBUH palbOTH 3JEMEHTOB H COeAHHEHHH, a TaKxkKe IpH
Ha/JHYHH APYTHX (paKTOPOB, He OTPaxKaeMHX HENOCPeACTBEHHO B pa-
CieTax, pPacueTHHE CONPOTHBJICHHS CJEAYET YMHOXKATh Ha KO3 QHIH-
€HTH YyCJOBHH paboTH y4 << 1, ycTaHaB/JIHMBaeMble Ha OCHOBE IKCIIEPH-
MEHTAaJbHBLIX H-TEOPLTHUYECKHX HOCJIe,LLorBaHHﬁ.

Jlisi pacueTa HEKOTODPHIX 3JeMEHTOB H COEJHHEHHH KOHCTPYKUHMA
KoapuiueHTHl ycaoBHi paborH yg npuBeneHn B CHull I1—23 (rae
OHH 0003HAYEHHI Y HIH V).

4.7. DdieMeHTH ¥ CcOeAHHEHHSs] KOHCTDYKIMi, He YKa3aHHble B Ha-
CTOSIIL[EM CTaHAAapTe, Aonyckaercs paccuHTHBath no CHull 11—23,
MPHHHMAas 3HAYE€HHEe PACUETHOIo CONPOTHUBJCHHS € YUETOM KO3DPPHUIH-
eHTa Yn (Ryl/yn).

4.8. PacueTHble yCHJHSL B 3JeME@HTaxX KOHCTPYKLHH CJeAyeT olpe-
AeJIATh Ha OCHOBE CTAaTHUECKOTO pacyeTa CHCTEMH, KAaK MpPaBU/JIO, B
NpeANoNIOXKEHHH Hele(OpMHPOBAHHOM CXeMbl W YIPYrux Aedopmaiun
CTaJIH.

[Ipu onpeneneHun OOWIUX TOPH3OHTANBHHIX MEPEMEIUEHHHA KOHCT-
PYKHHH CJAeAVeT YUYHTHIBATh AECPODMHUPOBAHHVIO CXEMY CHCTEMHI.

Jas aTTpakuMOHOB pasjJHYHHEIX BHAOB (KapycesH, KoJeca obo3pe-
HHSI, aTTPAaKUHOHBI C HCIOJb30BAHHEM pEJLCOBBIX TPAHCMOPTHHIX
CPEACTB U AP.) pacueTHhHle YCHJIHA AOMYCKAETCs OIpeAe/ATh Ha OCHOBE
craupapra ®PI DIN 4112,

4.9, DJIeMEeHTH H COCAMHEHHS KOHCTPYKUHH NOJXKHBE HMETb CyMMap-
HBIH KO3 (HUHEHT HAJEXKHOCTH, He HHXKe olpernensaeMoro no rabua. 13
MPHJAOXKEHHUS O.

DJIEMEHTHI, AeTaJH H COeAUHEHHUS KOHCTPYKUHH, He YKa3aHHbie B Ha-
croswem cranaapre uau CHull 11—23, nonyckaerca paccuuTeBaTh Ha
OCHOBE COOTBETCTBYIOMIHX HOPMATHBHBIX JOKYMEHTOB, B TOM WYHCJIe
CIPaBOYHOH JIHTEPATYPH H HAKOIMJEHHOrO OILITa IPOEKTHPOBAHHA aT-
TPaKIHOHOB, o0ecneynBas NPu 3TOM CYMMapHHH KOXP(PHIHEHT HadeXK-
HOCTH He HHXe Tpebyemoro B TabJ. 13 npuioxKeHus 6.

5. PACHETHDIE AJIKHHbI H NIPEAEADBHBIE THBKOCTH

5.1. Pacuernnie AJHHB 3JIEMEHTOB CTEPXKHEBHX KOHCTPYKLHH cCJe-
AyeT ONpeAessTh B 3aBUCHMOCTH OT YCJAOBHH 3aKpPeNJI€HHS KOHIOB 3Jie-
MEHTAa, BHAa U XapaKTepa HpOJOJLhHOH HarpyskH.
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5.2. Il NJIOCKHX CTEPKHEBBIX KOHCTPYKUHH pacyeTHhle AJHHHI
CACAYET ONpPEALNATh KaK B MJOCKOCTH CHCTEMBbl, TaK H H3 3TOH ILI10O-
CKOCTH.

5.3. [Ipu onpeneneHud pacyeTHBIX AJHUH 3/EMEHTOB NPOCTPAHCTBEH-
HBIX CTePXKHEBHX KOHCTPYKIUHH HEOOXOAHMO YYHTHIBATh CXeMbl pellre-
TOK B CMEXHBIX rpaHAXx, a IJsl 3JIeMeHTOB #3 OJHHOUHBIX YrOJKOB yCTa-
HaBJHUBATh NJOCKOCTb, B KOTOPOH NPOUCXOAHT IOTEPA YCTOHUUHBOCTH,

5.4. PacueTHne SJAHHBL CXKATHIX 3JIEMEHTOB CJACAYET OlipefeIATh CO-
racHo TpeOOBAHUSM, IPHBEJEHHBIM B MPHUAOXKEHHH 7.

5.5. PacueTHnie JJHHB PACTAHYTHIX 3J1€MEHTOB CJEAYeT ONpedesaTh
KaK pacCTosiHHe MeXAy TOYKaMH, 3aKpenyeHHbIMH OT CMEHEHHS.

0.6. I'ubOKOCTH >EMEHTOB KOHCTPYKILHH, KaK NPaBHAO, HE AOMKHLI
MpeBbIATH NPEeAeNbHBIX 3HAYEHHH, MPUBEAeHHBIX B Ta0J. 4.

Ta6anuua 4

Ipegentnan
IDNCMCHTHl H KOHCTDPYKUMH rH%KJ}Jch A
u

{. CKarnle 3NeMEUTH: |

CTBOJIN OaiieH oGo3peHus U AJAS NPBIXK-

KOB C NAapaijioroM, OCHOBHBIE OITOPHI

KoJec 0003peHHsA, KapycenaeH 120
CTOUKY, MOACA ¥ DPRILOTKH OCHOBHHBIX He-
CYUIHX KOHCTPYKUHH KoJiec 0003peHHA, Kapy-

cesel, KaTalNbpHEIX rop 160

CBS3€BH€ H JPYrHe 3AeMeHTH 200
2, PacTanyThie 3J€MeHTH npH HarpyskKax:

CTaTHYECKHX 40

OHHAMHYSCKHX 300

[Ipumevanue, [aa 37eMEHTOB H KOHCTPYKILHH, HENOCPEACTBEHHO BOCHpPH-
HUMAIOMIHX JHHAMUUeCKWe HarpysKH, 3HayeHHs! npeae/bHbHX rHOKOCTEH AJAA HCKJIO-
YeHHUR pe3QHaHea cJeiyeT, NpuH HEeOoOXOAUMOCTH, YMeHbluaTb € YY€TOM NRapamMeTpos
KOoJ1e0 aHHH.

[Ipn obeclieyeHHH HaJE€XKHOCTH KOHCTPYKIUHH COIVIaCHO TpeOOBaHH-
M 1. 4.9 npeneapHble 3HayeHHs T'HOKOCTH CXKaThiXx 3JEMEHTOB KORY-
CKAeTCs YBEJIHYHBaTh MO CPABHEHUIO -C NPHUBEAEHHBIMH B Taba. 4, HO
He GoJice yeM Ha 25 9.

6. PACYET H KOHCTPYUPOBAHHE COEAHHEHHA

6.1. Cpapubie u 6GONTOBbHIE COEAUHEHHS 3JAEMEHTOB KOHCTPYKIHH
CJAEAYeT, KaK NPaBHJO, NPOEKTHPOBATh DABHOIPOYHBIMH C COEJHHSE-
MBIMH 3J1eMEHTaMH.

Jlonyckaercs npoekTHpoBaTh COCAHHEHHS Ha JEHCTBHE (aKTHUEC-
KHX pacyeTHHIX YCHJIHH B 3JIeMEHTAaX.

6.2. CoeVHeHHs 31€MEHTOB KOHCTPYKLHUH, HEe YKa3aHHHE B HACTO-
ALUeM CTaHjapTe, NONYCKAECTCHA PACCYUTHIBATE H KOHCTPYHPOBATh C yHe-
ToM Tpebosatuii nn. 4.7 u 4.9,
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63. CBapHhne COCAHHEHHS

6.3.1. IIpu neficTBHH Ha CBapHOE COEAHHEHHE IIPOJOJIbHOH CHJIN pac-
npejeseHue HANpPAXKEHAH NO JAJHHE CBAPHOro HIBA CJAEAYeT NIPHHHUMATD
paBHOMEDHHIM.

6.3.2. I[1pu pmeficTBHM Ha CBapHOe COEJHHEHHE H3rHOAKOIIEr0o MOMEH-
Ta pacnpeaejeHHe HANPSKEHHH MO AJHHE CBAPHOrO LIBA CAEAYET NMPH-
HAMaTh NPOMOPIHOHAJbHHM PAacCCTOAHHAM OT UEHTPA TAXKECTH COEJH-
HEHHS A0 PACCMATPNBACMOTO CEULHNS 1iBA.

6.3.3. CBapnHe WBH NPH OLHOBPEMEHHOM HEHCTBHH MNPOROJbHOM
CHJAN H MOMEHTAa CJACAYET.-pPacCYHTHBATh HA PABHOACHCTBYIOHIYIO HAT-
psi>KeHHH, BHYHCAEHHBX OT IPOLOJIPHOA CHJAB H MOMEHTA.

6.3.4. IIpn pacuere CBapHHX LIBOB AONYCKAaeTCHA HE YYHTHIBATDL 3K-
CUEHTPHCHTETH, BO3HHKAIOIHEe B COEJHHAEeMBHX 3J/IEeMEHTaXx H 3aBHCH-
LI{He OT HX TOJILIHHH.

6.3.5. CTeikOBHE COCAHHEHHS CJelyeT PacCYUTHIBATH HA NPOYHOCTH
B peaenax ynpyrux AepopMmaitHii corjacHo tpeboBaHusM I. 4.1 ¢ yue-
TOM pAaCYETHHX CONPOTHBJIEHHH HJIf. CTHIKOBBIX CBApHBIX CO€AHHEHHH.

B C¢THKOBHX IIBAX NPH OAHOBPEMEHHOM JACHCTBHH HOPMAJIbHHIX H
CpPe3nBAIOUIUX HANpAKEHHH HEeOOX0JHUMO NPOBEPATL NPUBEACHHBIE HAT-
PAXKEHHS, YYHTHBAIOUIHE CBSI3b MEXJYy KOMIIOHEHTaMH Hampsi}KeHHOIo
COCTOSIHMA WIBA.

CTHKOBHE [IBH PACCUHTHIBATb HE CJAEAYET, ©CJAH pacuyeTHbie COMpo-
THBJIEHH OCHOBHOrQ Me€Tajljla H MeTa/lJla IIBA OJHHAKOBH, a CBapkKa
BbIITOJIHEHA ¢ IOJHBLIM INPOINJaBJE€HHEM H KOHIHW IIBOB BhiBeAEHH 3a
npeAeAb CTHKA.

6.3.6. CBapHbie yIJIOBHE- IIBH HEOOXOAHMMO PacCYHTHBATh Ha cpe3
(yciOBHHHA) mo pacveTHHM CEUEHHAM MeTaJjJjia IBa C yYeTOM CBAPH-
BaeMBX cTaJiefi, cBapOYHHX MaTepHaJJOB, TEXHOJOTHH CBApPKH H IOJIO-
KEeHHd 1IBa.

CBapHble COAHHEHHS ¢ YIVIOBHIMH LIBAMH NPH OAHOBPEMEHHOM JeH-
CTBHH CPE3hIBAIOIIHX HANPAXKEHHH B ABYX HalpaBJ/JEHHAX, KaK IIpaBH-
A0, CJAelyeT pacCUHTHIBATb Ha PABHOACHCTBYIOUIYIO 3THX HaINPSXKEHHH.

6.3.7. OcHoBHHE THIIDN, KOHCTPYKTHBHBIE 3JIEMEHTHl H pasMephl ¢Bap-
HbIX COeXHHEHHH cJeAyeT NpHHUMAaTh coraacHo rtpebosanuam I'OCT
5264, TOCT 8713, 'OCT 11533, TOCT 11534, TOCT 14771, TOCT
14776, TOCT 23518.

6.3.8. Pacuer 1 KOHeTpyHpPOBaHHE CBapHHX COEAHHEHHH cJaelyeT
BHIIIOJHATL COrVIacHO TPEOOBAaHHAM, NIPHBEJEHHHM B IPHJIOXKEHHH 8.

6.4. boanToBHE COCENHHEHHUS

6.4.1. bosToBHie COCAHHEHHA CJeAYyeT PacCYHTHBATH Ha pacTAXKe:
HHe H cpe3 GoJTOB H Ha CMATHe COeAHHAEMRIX 3/1IeMEHTOB.

Pacyer Ha pactdXXeHHe OO0JITOB CJEeNyeT BHIIOJNHAThE II0 CEYEHHIO
«HeTTO» 60JITA.

6.4.2. I[Ipu peficTBHH Ha 00JTOBOE COGIHHEHHe IMPOAOJbHOH CHJIBI
pacnpejenenue 3Toi CHJAW MeXay 60JNTaMH, KaK IPaBHJIO, CJAEAYET NPH-
HHAMAaThb PABHOMEPHBHIM.
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6.4.3. [Ipu meiicTBHH Ha 60JITOBOE COEJHHEHHe H3rHOAIOIEr0 MOMEH-
Ta pacnpejpesjeHHe YCHAHA Ha OOJTH CJAeXYeT NPHHHMATh NPOHOPILH-
OHAJIbHO PacCTOSHHSAM OT LEHTPA THAXKECTH COeJHHeHHs N0 pacCMaTpH-
BaeMoro OoJra.

[Ipu melicTBHH MOMEHTa B IIJIOCKOCTH COE€AHHEHHUS pacueTr CJAeLyer
BRIMOJIHATL HA cpe3 GOJNTOB H Ha CMATHE COeAHHAEMBX 3j1eMeHTOB. [lpu
NEHCTBHH MOMEHTa B INIOCKOCTH, NEPNeHAHKYJAAPHOH MNJOCKOCTH CO-
eLHHEeHHs, OOJITH CJeAYyeT PaCCYUTBIBAThL HA paCTsAXKEHHeE.

6.4.4. BoJATH NpH OAHOBPEeMEHHOM [AEHCTBUH MPOHOJAbHOH CHJBI H
MOMEHTA cJIeAyeT PacCUHTHIBATHL Ha PAaBHOAEHUCTBYIOLIEE YCHJIHE.

6.4.5. boJTH, noaseprallHecs OJHOBPEMEHHOMY CpPe3y H Pacrs-
JKEHHIO, cJIeAYEeT PAaCCUHTHBAThL KaK IIPH Pa3fejbHOM, TaK H COBMECT-
HOM JEHCTBHH YKa3aHHHX CHJIOBHX (QPaKTOPOB.

6.4.6. Pacyer Ha npoYyHOCTH CcOEAHHAEMHIX 3J€MEHTOB, 0C/abJjeH-
HbiX OTBEPCTHAMH JJs OOJITOB, CJAEAYET BHINOJHATH COTJacHQ Tpedo-
BaHHAM 1. 4.1.

6.4.7. Pesap6ba O6oarta, paborawiuero Ha cpes, HOJXKHA HAXOAUTHLCA
BHe [1aKeTa COeIUHAEMBIX 3J1€MEHTOB.

6.4.8. Iag GonToB chaefyer NpeRyCMaTpUBaTb MEpPH IPOTHB CAMO-
OTBHHYHBAHHSA, a B HeOOXOAHMBX c/Ay4yaax NMPOTHB OTBHHYHBAHHA OOVI-
TOB NNOCTOPOHHHMHU JIHILAMH.

6.4.9. Pacuer U KOHCTpYHpoBaHHe OOJITOBHIX COCAUHEHHH CAEAYET
BHIOJIHATE COTJIaCHO TPEeOOBAaHHAM, NMPHBEAEHHBIM B MPHAOKEHHH 9.

6.0. PPHKILHOHHKNE COCAHHEHHSH

6.0.1. OceBoe ycusHe HaTAXKE€HHA 060JTa BO (PPUKIHCHHOM COEJH-
HEHHH cJeiyeT NPHHHMATh B 3aBHCHMOCTH OT XapaKTePHCTHK.MEXAHH-
YEeCKHX CBOHCTB CTajJu OOJATOB H IJVIOUMIAAH CEUEHHA «HETTO» OoJTa.

6.5.2. OpUKUHOHHBIE COEJHHEHHS, KaK MPaBHUJIO, CJAELyeT PaCCyH-
THBATb B NPEAINOJIOXXKEHHH NepeAadyd yCHJAHH TPEeHHeM N0 CONpHKaca-
IOLIHMCS NJIOCKOCTAM COEIHHAEMBIX 3JIEMEHTOB.

Pacnpenenenne Mexay 60JTaMu AeHCTBYIOIME HA COCAHHEHHE IPO-
JOJIBHON CHJIH CJAeAyeT NPHHHUMAaTh paBHOMEPHHM,

6.5.3. PacueTHoe ycuaHE, KOTOpoe MOXKeT OBTh BOCIHPHHATO KaX-
TOH MOBEPXHOCThIO TPEeHHUS COCAHHAECMBIX 3/JIEMEHTOB, CTAHYTHX OAHAM
O00JTOM, CHAEAYET ONpPeAeNasiTh B 3aBHCHMOCTH OT OCEBOI'0O YCHJIHA Ha-
TsiKeHus1 OoJsita, KOXD(PHUHEHTA TPEHHUSI COeXHHAEMHX 3J1€eMEHTOB H
XapakKTepa HAarpy3kH (cTaTHYecKasi, AMHaMHuyecKadg HWJH yHAapHas).

6.0.4. Pacuer Ha NPOYHOCTh CEYEHHH COEAHHAEMHX 3JEMEHTOB, pa-
O0TAaIONIHX HA TPEHHe H ocJabJ/eHHBIX OTBEPCTHAMH Aas 60JATOB, CJje-
JyeT BHIIIOJIHATL B COOTBETCTBHUM ¢ TpeboBanuamu 1, 4.1 ¢ yuetom Toro,
YTO MNOJIOBHHA YyCHJAHS, NPHXOAALIErocs Ha KaxXiabl# 00JT B paccMatpu-
BAEMOM CEUCHUH, NepefaeTca CHIaMu TPEeHHA.

6.5.5. Pacuer H KOHCTpYHpPOBaHHe (PPUKIHOHHBIX COEJHHEHH CJle-
AyeT BHIIOJHATL COTJMAaCHO TPeOOBAHHAM, NMPUBEACHHBIM B MNPUJIOIKe-
HUH 9.
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ITPUJTIO)KEHHE 1
Ob6asareasproe

CTAJU NJA KOHCTPYKLUHA

IJNIeMEHTh KOHCTPYKUHH cieAyeT pasae/iiTh Ha IPYIOH;

] — sieMeHTH M JAeTadH, paborawouide B 0c060 TAKENBX YCJAOBUAX H HEKOCP.-
CTBEHHO BOCHDHHHMAIOLIHEe AHHAMHYECKHe HIM BHOpAUHOHHLIE HArPy3KH (3M€MEHTH
NYTH AAA PEJABCOBRIX TPAHCMOPTHHX CPEINCTB HJH KapycelieH; CoelHHHTeJbHHE (PhaH-
[Ibl; 3AEMEHTH, COCLHHAIOILNE CEKUHH INYTH MEXAY co00H H CO CTOHKAMH H T. IL.);

2 — yileMeHTH ¥ JeTany, paboTaioline B OCHOBHOM IIPH CTATHYECKHX Harpyskax
(CTOHKH M HX COeNHHHTEJIbHBIE JAeTajH; NOoCajOuyHble IJIOIMAAKH, JASCTHHUH; XOHCT-
PYKUHUH, NOANAEpXKHBAIOIHe MEXAHHIMH U o00pYyNOBaHHe, H T, I1.);

3 — BcnoMoraresibHble H ¢1a00 HAarpyXeHHble 37AeMEHTHt U jeTatH (CBA3H CTOeK
H HX COeNHHHTEJIbHHe AETaJH, 3JE€MEHTh Ha3€MHOro Kapkaca, KpoMe YKa3aHHhLIX B
rpymnax 1 ® 2, 1 T. I).

Crann AJs 3JeMEHTOB KOHCTPYKUHH M AONOJHHTENbHBEe TpeGOoBaHUA K HHM IIPH-
BeACHR B Taba. 5.

TaGanma 5
Craan aja XOHCTPYKIUUHH

KaTteropusi, rpymna
Q0603HaYeHHE HJH KJacc CcTajin

- - HononsHTeNb-
no ci&aili{aapg;?ncl}ranb Bmvr;r;?gf Ta gr?ig:ﬂf:ﬂgn A cl:rliayylll—;nﬂixliili{ oF rele TpeGo-
AOKYMeHTauwyg {_ BAHNA
NENE
I
Ct3cn no JIHCTOBOM [OCT 14637 Kar. 5;Ka'r. 4] — |[Ipumeu., 2
T'OCT 380 daconunii, |[OCT 535 » » — »
COPTOBOI l
TpybH IFOCT 10795 — — {p. B {ITpumey. 2, 3
Cr3nc no JIncToBoii F'OCT 14637 — |Kart. 4|Kar 3{[Ipumey 2
['OCT 380 D acoUHBI, |
COPTOBOH I'OCT 535 | — » » »
TpyOnl rOCT 10705 | — — |I'p. B [TIpumeu. 2, 3
20 no TOCT CoproBoit  |[TOCT 1050 4 | + | — |[pumeu. 4
1950 Tpy6ul F'OCT 8731 I'p. BlI'p. Bl — [[Ipumeu. 2,
» TOCT 10705 — — |I'p. B {ITpumeu. 2, 3
C245 Jincrosoni, ([TOCT 27772 — + + | —
(b aCOHHLIN |
G265, C285 » » -+ _ —  {Tpumeu. 5
C345, C375 » 1 » Kar. 3] — — »
09I'2C, 0912, Jlucrosoii, |[[OCT 1928! Kar. — — »
10I°2C1, 14I'2 bacoHHbIH 12
COPTOBOH
Qar2C, 10I'2C1, {JluctoBof TY 14—1—4431\Kn. 3| — — —_
14'2A® no I'OCT TY 14—227— + — — —

19281 —237
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IIpyuMeuaHHsn:
1. 3HaK «}>» 03HAUAET, YTO JAHHVIO CTa/jb NMPHMEHAETh CAeNyeT, 3HAK «—» — €HE

cJeayer», He3aBUCHMO OT KATEropHH, rPYNNH HJH KAA40Ca CTadlH;

2, JIaa cBapHRIX KOHCTPYKUHE cojepxKaHue yrjepoja He [IOJNXKHO NPEBHLIIATH
0,22 %.

3. TpyOul TepMuueckd o6paboTaHHbIE.

4. YnapHas Bsi3KOCTb A8 TpyOb H COPTOBOro MNpPOK3Ta B KOHCTPYKIHAX BCEX Py
KCU-2 = 30 Ix/cMm2.

5. Ilna GnariueB oTHOCHTENLHOE CYKEHHe NPH PacTAXKEHHH B HANpaBJACHHH TOJ-
IIHHB mpokara Pz =15 %.

6. Ilpn TeXxHHKO-3KOHOMHYECKOM OOOCHOBAHHH MAONYCKAETCS NPHMEHEHHe CcTajeH
¢ 6osee BLICOKHMH TpeGOBaHUAMH, yeM A paccMarpHBaeMoy rpynne (2 #an J3).

7. Hpoxkar ToalMHOl MeHee b MM H3 crand C23D ponyckaercs NPHMEHATH AJA

KOHCTPYKIIHH BCeX Ipynm,
8. BeclioBHuie ropadeaedopMupoBanHbie TpyOH, H3rOTOBVICHHHE H3 CAHTKOB, HME-

IOUIHX MAPKHDOBKY C JHT€POM «J/I», NIpUMEHATL He cAeayerT.

Ta6auuma 6
MatepHaabl pAf CBAPKH

IDNCKTPORHKE MATEpHAJLI AN CBIPKH

Mapky CBapPOYHOH NPOBOJIOKH

no YOCT 2246
MﬂpKH CTaJId Turnkl I?SEIEI‘T%%?B
" A Soepict 8 Jeac | na caapun non G-
FOCT 8050 coM no 'OCT 9087

Ct3cn, Ct3nc, 20, D42, D427, 246, | CB-08I'2C Cs-08A, Cs-08T'A
C245, C255, C285 346A, 350, IH0A

C345, C375, 09I'2, 46, D46A, i CB-08T'2C CBO8I'A,
00I'2C, 10T2C1, 1412, 1250, 950A Ce-10T A

14T2A*

* Ilpumenenue CBapOYHLIX MaTepnajoB Tpebyer cmeuHadbHOro OOOCHOBAHHA:
MPH PpYYHO# CBapKe NOJIXKHBI NMPHMEHSATbCA MEKTPOAHN THma ID0A.

[TpuMeuanue. IIpH cooTBercTByWOIIEM TEXHHKO-3KOHOMUYECKOM o60CHOBA-
HHH ZJI8 CBAapDKH KOHCTPYKUHH paspeliaercssi HCNOVIL30BaTb MaTepHanbl, He YKa3aH-
Hoe B tabavue. Ilpy sToM MexanuuyeckuHe CBOACTBA MeTaja IUBA, BHNOJNHAEMOTO
C HX NPHMEHEHHEM, AOJXHH OHTb He HHKe CBOHCTB, o0ecneuHBaeMBHIX NPHMEHERH-
eM MaTepHaJoB corsaacHo rabJuLe,
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INPUHJIO)KEHHUE 2
Ob6a3areavnoe

PACUYET SJNEMEHTOB KOHCTPYKHHA HA NPOYHOCTb U YCTOAYUBOCTP

1. LlenTpanbro pacTHHYThie H CIKATHIC SJIEMEHTHI

I.1. Pacyer Ha mpOYHOCTb 3JE€MEHTOB, NOABEPXKEHHHX LIEHTPAJbHOMY pacTaXKe-
HHUIO HJAH CXKATHIO cujoif N, cheiyer BHNOJHATE o ¢dopMmyae

N Ry
3’;(1;:, (1)

cae A , — NJOIIAAL cevyEHHS «HETTO»;
R, — pacueTHOe cOIPOTHBJIEHHE CTANH, ONpeJeseMoe CoracHo n. 3.9;

Y p— KO3DPHIHeHT HAXEKHOCTH NO OTBETCTBEHHOCTH 3JEMEHTOB, NPHHHMaeMHA

mo Taba. 1.
1.2. Pacyer Ha yCTOAYHBOCTD CIIJIOIIHOCTEHYATHX ¥ CKBOSHBIX 3JIEMEHTOB, MOJ-

BEPXKEHHBX IEHTPaApHOMY CXaTHio cuiol N, cjaenyeT BHNOAHATHL MO GopMmyJe

N Ry

rie A — nAomaAb ceyeHHss «OpyTTON».
¢ —KoubOHIHewT YCTOAYHBOCTH NpPH CXKATHH, OomNpeleiseMuit mo Taba, 7.

Ta6baunwa 7

Mbe) | 0 1 2 f 8 ) 4 | 5 | 6
@ 1000 |28 | 0826 | 0643 | 0453 | 0304 | o021l
A (her) 7 8 9 o | 1 | 12 | 14

y 0155 | 0,119 \ 0094 ) 0076 | 0,063 | 0,053 \@,@39

13 Jlau cXKarhx 3MEMEHTOB oTKPHTOro ceuenss thma X —+ —X KpOMe

pacgeros mo dopMmyne (2) B ABYX IVIZaBHHX NJIOCKOCTAX, CAEAYET NPOB epars YCTOM-
qHBOCTh MPU MSrHOHO KPYTHABHON popme mo CHnll I1—23.

1.4. Hng ckBO3yWX CTep:KHeff M3 YroJKOB C UYeTHIPEMSA IJIOCKOCTSIMH njaHOK
WAH PEIleTOK TPHBeACHHYIO THOKQCTBH Aps CHEAYyeT ONpeAeNiatTh No (Qopmynam:

JAS CTEPIKHA C nJaHKaMU

Ae = lﬁlax+0,82[(l+ﬂ1)7‘%1+(1+ﬂs)9‘ﬁ2]; (3)



rOCT 29166—91 C. 17

AJSA CTEPKHA C PelreTKaMH

B Adl -~ A
Aef= V z‘?ﬂax-’-’ (&1 -I—-aﬁ Ada ) Adl y (4)
rac
3 3
. Jﬂlbl . g J paby _ - 1Odl - lo_d_2_ '
N Tak 0 BT el T TR 0 R e,

Aspax — HaUGOJBIIAE H3 THOKOCTEH CKBO3HOTO CTEDKHS,
Api, Ang — rHBKOCTH OTHENbHHX BeTBEH;
A — njomaab ceueHHs BCEro CTePKHA:
Ag1, Age— NICIIAAH NONEPEUHKHIX CeYeHHH PacKOCOB:
J 81, JBg— MOMEHTH HHEDIHH CedeHHs ABYX BeTBell (H3 YroMKOB);
J g1, 45— MOMEHTH HWHEDHUH CeULHUS NIAHOK:
b, d, 1 ; — cOOTBETCTBEHHO PAaCCTOSIHHE MEXJAY BETBAMH, AJHHA PACKOC3, AJHHA
BEeTBH B CKBO3HOM CTepIKHE.
N CKBOBHBIX CTEePXKHEH ¢ ABYMd IJIOCKOCTAMH IVIAHOK HJHK pEHIETOK B ¢opmy-
Aax (3) n (4) crepyer NPHHATD Amgxr==h y: hps =0 u ;=0 (3secb h, — rud-

KOCTb CKBO3HOro CTE€PXHA B IJOCKOCTH, MEPNEHAHKYAADHOH CBOOOAHOH OCH).
Ilpenenbnylo rubGkocTb OTAENbHHIX BeTBe#H CJEAYeT NPHHHMATb ANHA CKBOJHBEX
cTepXKHEh ¢ naaHkamu — 50, ¢ pemerkamu — 100,
1.5. Coennnuresbibe 3JE€MENTH B CKBO3HHIX HEHTPAJAbHO CXKATHX CTEDKHAX CJe-
JlyeT paccUHTHIBATb Ha YCJAOBHYIO mOnepeuHyio culy @Q r;,, onpenensieMyio no ra6xa. 8.

Ta6aupa 8

R,, xH/cm? 23—25 26—28 29—33 34-—38 39—43

-

——

Qric, XH 0,25A 0,30A 0,37A 0,45A 0,54A

O6oanauenue, npunsitoe B Tabauue: A — MIOWIAAL CEYEHHs BCEro CTepKHA, cM?.

1.6. B cKBOSHHIX CTEPXHAX, KPOME pacueTa BCEro CTEPKHA B UEIOM, HeoOXOMH-
MO NpOBepsATh YCTOHYHBOCTbL OTHAEJNbHHX BETBEH HA YyYacTKax MeXAY Y3JaMH,
1.7. YCTOHYHBOCTL CTEHOK H NOSCOB LHEHTPAAbHO CXKAaTHX CTEDXKHEH CIeAyeT CyH-

TaThb OOECHEYEHHOH, €CJAH 3HAUEHHRA YCJIOBHOA TrHOKOCTH CTEHKH Agp = (f, it w)

V_I_?,,/E M nosica A = 1{(beslt s VRJ,/E He NPEeBHIIAIOT npedeNbHHX 3HadeHHH Ay
U Auf, ONpeRenseMux no popmynam raba. 9.
Haft cBecoB NoSCcOB, OKAaHMJEHHHX pe6paMM, 3HaueHHs ) 47, ONPeAedsieMbE FoO

popmyae taba. 9, caenyer yMHOXHTh H2 KOs PHItHEHT 1,6.
Has rHYTHX 51€MEHTOB ¢ NOJKAaMH, OK3HMJIEHHNX pPe6paMu H YCHIACHHHIMH N/AaH-

KaMH WU DelieTKOH, 3HaYeHHR A , , onpesgensieMble no Gopmynae T1aba, 9, caepyer

YMHOXHTb HA KO3(pduIHeHT 2.3.
Aaa cKaTHX 3/71€MEHTOB H3 KPyr/ikix TPY6 OTHOLieHHe aHaMeTpPa TpyOm 4 K

TOJMIUHHE CTEHKH ! He N0XKHO npesbimats 3 ) E/R , .
1.8. 3nauenua Ay H A4y, ONpeNENsieMHe N0 (OpMyJaM Taba. 9, Houypsaercs

Nyn

YyBEJIHYNTE YMHOXEHHEM Ha KO3(pduuuenTt 1/ , HO He 6oJjiee, yeM B 1,25

pa3a.
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Tabauua 9

THn | 'y
CEQHHA ' uaw i

Moo= 1,3+0,31<2.5

Auw= 0,54-0072<0,8

hur = 0,44-0,061<0,6

Auw= 114012016

Rus= 1,140,121 ,6

Oﬁos&laqeane nanaToe B TaGJaHIe: A — YCJOBHAs FHGKOCTD- 3/IEMEHTa, npmm- |
MaeMan B pacuerTe Ha inTUH'-IHBOICTb IpH LEHTP2JLHOM CXKATHH -

2. H:smﬁaemue 9JIEMEHTh

21, Pacqu Ha NPOYHOCTD 3JIEMEHTOB, H3rHOaeMbiXx B OAHON H3 rJ1aBHBIX nnocct{o-

crea CJACAYeT BHIIOJAHATD IO Qmpmy.uam
7 XA HOPMAaJbHHX HaIPSAXEeHHH

W \(,\T;' S - (5)

n,min
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N KACATEJAbHBIX HaNPAKeHHil

QS - Ry
| | T::_ it < v, . | (6)
1A IPUBELEHHBIX HAMPAXKeHHi | - ‘ | |

Ry

N B . -
Vod—etg <o ™
rae W, i — MEHbIIH{ MOMEHT CONDOTHBJEHHS CEUEHHS KHETTO®;
S - CTaTHYeCKHH MOMEHT CABHIaeMOH YacTH CEYECHHS <6py'r'r0» OTHOCH-
TeJbHO ICHTPaJLHOH OCH;, y

J — MOMEHT HHepIHH ceueHus «GpyTTOo®:;
R — pacueTHoe conpommeﬁue c'ra.rm OnpefefieMoe COTJAcHo M. 3;

Cx="J_ Y— HOPMaJIbHHEE Hal'[pﬂ}KEH‘HH napannenhﬂhle oCH baJiky;
xn

O y— TO XK€, NEPOEHANKYNADPHEE OCH GaJIKH;
Ty —KacaTeJbHHe HaNpAXKEHHA, BRYUCHAAEMHE M0 c})apuyﬂe (6)

2.2, Pacyer Ha yCTOHYHBOCTh 3JIEMEHTOB, namﬁaeuux B IJIOCKOCTH CTEHKH, care-
AyeT BHIOJHATL N0 Gopmye - | h

M : R Ny
8
QW < Yo o (8)
rae W . — MOMEHT CONpPOTHBAEHUA CeYeHHA <«OpPYyTITO», onpeReasieMuhi aJd cxaroro
TIOACA; ’ -
@ p— KoxbPHuHeHT, onpenesaseMuil no gpopmyae
Jy ( h .)2 E |
q)b ‘p Jr [ Ry | ( )

RN

¥ npuHEMaeMbll He Govee 0,9, |
HOas 6anoxk H3 NMPOKATHHX ABYTaBpoB 0e3 3axkpelIeHHH CKATOro nosica: B [po-

Jere Ko>PPHIUEHT P CaeRyeT ONPENENATs N0 popMyiam Tabx. 19,

Ta6auua 10
X ¢opMyanl gaa
BHJ HArpysKd B " Harpy >KeHH&H *
pontee | wose g | b
I. Cocpenoro- Bepx.ﬂuﬁ N D | Pp=1,75+40,09
YeHHan | | |
. | Hukmuii ae] 54 oL ( i )2 ¥ = 5,0640,090
_—— e —————— — — e —— =02y h ———— —
2. PasHomepro | . Bepxmuuil ¢ Pp=1,640,08¢
pacnpeneseH- . | | il N
Hast o ~ Huxunii | | v= 3,840,08x

OGo3HaueHHs, IPHHATHE B TabJ/HLe:

J¢ — MOMEHT HHEpLHH CeueHHs NPH KPYUYEHHUH;
- I — nponer Ganku;
- h —noJjHas BLHICOTA CeYeHHS

Has Ganok UIBENIEDHOTO ceueHud KorpHUHEHT @ p CAGLYET ONpenensiTb Kak
Aas 6asok NBYTAaBPOBOro CeYeHHs, a BHIYHC/CHHHE 3HAYeHHMA @ p yMHOXKaTh Ha 0,7.
2.3. Ilpu sakpenieHun CIKATOro nosca 0ank# oT nonepeqnmx CMEIISHHA B COOT-

———— -
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BeTcTBHH ¢ TpeGoBanuaMu CHHII 11—23 pacuer ero Ha YCTORIHBOCTD BHIIOJIHHTI: ge
Tpebyercs. . ‘

2.4, YCTOWYHBOCTD CTeHOK 6asi0K CHMMETPHUHOTO CeYyeHHS, YKpelJleHHHX nofle-
 peYRLIMH peﬁpaMH XKeCTKOCTH, CNeAyeT CUHTATH oﬁecneqennoﬁ €CAH BHIOJHEHO YC-
JIOBHE

B

'_ meaf - R '(1'0}'

cr Ter
M
rae o =W —-—HaHﬁD.JlblHee C}Kmammee Hopmanmoe Haan}KEHHe B CTEHKe;
Q
T == o cpe,nnee Kaca're.anoe HaIIpHH{eH'He B CT&HKE:
i w w
Ry -~ ' S _—
O or = 3!01-—-2— — KpHT-mecaioe HOPMAJIbHOE HallpsiXKeHUe;
w - -
0,76, R ' | | _
= 10,3 ( ] . Bl A T =5 — KPHTHUECKOE KacaTeJbHOe HAMPSKeHNe,
! A | N
d Y

P — OTHOWIEHHE Gonbuie CTOPOHBl OTCEKa K MEHbINEH:
“Aa = (djt- w)V R, /E (d — menbluas M3 CTOPOH OTCEKa). _
2.5, YCTOAYNBOCTL CHKATHIX MOACOB 0aNoK c.nenye'r CUHTATH oﬁecneqeﬂﬂon eCJIH
3HaUYeHHs YCJOBHOH FHGKOCTH cBeca mosica A f He npeBHHIAIOT NpPEeAeNbHHX 3HAaye-

‘Hmfi, paBHHX A f-—{)SVR}, fo; (0c=M/W,, —HampsieHne B CXKATOM NOsCE
6anKu}. : ,

s H3rnGaeMbix SJE€MEHTOB M3 KDPYIVIBIX Tpy6 OTHOILIEHHE ﬂHameTpa prﬁm d
K -TOJILKHE CTEHKH { He NOJMKHO npenwats 3 V E/R . ° |

2.6 DJIeMEeHTH, HarH6aeMHe B nByx I‘JIHBHHX nnocmcmx caenyet paccqnmsam_;
no dopmynaam: |
Ha NPOYHOCTD

My . M), Ry S | .
7., /=* J)m-x‘*{-.._,\;;- - - ab
Ha YCTOHUHBOCTH
_;_A./I_{__ 1 My < }31. \ | o (]2)
(waxc Wy > Ve | | |

- .

rie X H Y — PacCTOAHHA OT IJIaBHHIX oceft o paccma'rpHBaeMOﬁ TOYKH ceqennﬂ
 @p — ko3bdunHEHT, oNpeeasieMBi COIVIAacHO 1. 2.2,

3. JJAEMEHTH, NOABEPKEHHNEe neﬁcmam 0CeBO# CHAB ¢ H3rHGOM B
3.1. Pacuer Ha NPOUHOCTb 3/EMEHTOB, [IOABEPKEHHH X ReHCTBHIO ocenoﬁ CHJIH C

U3THOOM, cliefyeT BHINOAHATE NO dopmyne -
N M_r : ._ My . Ry '
Ap = Jxn = Iyn < Yn | | (13)

TAe X M Y~ PacCTOAHHS OT [JIaBHHX OCefl Jo PacCMaTpHBaeMOll TOUKH CeYeHHS.
3.2. Pacuer Ha YCTOHYHBOCTb BHELEHTPEHHO CKATHX CTepXKHEeR NMOCTOSHHOro ce-

YCHH# B IJIOCKOCTH HAEHCTBUS MOMEHTA, COBHAjaloliefl ¢ NJAOCKOCTHLIO CHMMETDHM, -
c.ue,uye'r BHIIOJMHATL MO dopmylie :

oA S - (14)
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Kosbduuuent ¢, c.nmye*r UHp&IlEJIHTb no dbopmysne

N = 15_
_ Pe= "ora (B Vﬁﬂ 4n2), ) | (15)
I‘,Ileé—n”}m-l- 1) _|.;,2
m == NW = a"V-Ry/E""‘.I"«J’U?l CT'EPH(HEH CHJIOIUHOCTEH‘IaTOI‘O CE‘!E‘HHH,
C
MAa —

m ="NJT A=A ef =hef ]/R),jE — st CKBOSHBIX c*rep)KHeﬁ-

W, — MOMEHT CONPOTHBJECHUS CEUEHHUs AJA HanG0JIee. CKATOro BOJIOKHA:
a— paccmsmne OT OCH C€UEHHs 10 OCH HanboJiee CXKAaTOA BETBH.

s cmp:&meﬁ Hecnumempntrﬂoro ceyeHHsd (_THH{)_B | % -FL'— _H-" )

K03 HIMEHT (pe , KpoMe GIIPEW.EJIEHHH ero Ino cpopmy.ne (15) cTIefyeT onpeﬂ.enﬂ'rh |
Taxke ¥ 1o cpopmyne i a

Pe= 3 (-—31+]/_$‘;’+41£2f2) ,"* o | (16) -

|

22

W, s
rie 6, = n W, —1) 4 A% |
W ;— MOMEHT CONPOTHUBJIEHHA CEYEHHA AJS PacTAHYTOro BOJIOKHA. -
3.3. PacuerHne 3HayeHHs Harubajomero MoMeHra M H npoxoabHOH cHAN N
B CTEPXKHE CJ/IeAyeT ONpeleAsTh H3 pacyera CHCTEMH N0 HeAehOopMHPOBAHHOA CXeMe
B NPEANONOKEHHH ynpyrux nedopManHii c¢Tajdy H NPHHHMATH pH OXHOM H TOM XKe

COYETaHHH Harpysoxk.
Tlpu peficTBHM HA KOHUAX CTEPXKHA * DasHLIX Hamﬁalom.nx MOMEHTOB pacqemoe

3Havenue M ciaenyer onpene.nmb no gopmyJse

M=M, ( 0,67+4-0,33 Mi ) >0,5M, , 1 (17)

rne M, — 6oabinHI Ha MOMEHTOB Ha KOHIAX CTePXHA,;
M, — MOMEHT Ha APYDOM KOHLE CTEDXKHA. |
. 3.4. Pacder Ha yCTOMUHBOCTb BHEUEHTDPEHHO CXKAaThiX CTep}KHeH NOCTOSIHHOTO Ce-
YeHHA H3 [JIOOKOCTH JAE€HCTBHsI MOMEHTa IIpH H3rube HMX B NJOCKOCTH HamboJbileH
xecTkOCTH (/x> Jy ), coBRajamoled ¢ MIOCKOCTHI0 CHMMETDHY, CJeyeT BRUOJHATH

110 popMyJie

N R - 18
oA <. 8)
Koa{l}c[)'HLLHEHT C caenyer OTpeAensTs Mo tbopmynau | '
pH mx_~<5 C=p/(14+amy)y;, = o 1' (19) -
npH ﬁx>10 C=1/(1-’\-qu>3,/(pb)- | - (20)

Has sHavennst 5 < m, < 10 K03¢>¢HuHeHT C cliefyeT oNpeaeATh N0 JUHEHHOM
HHT-E]IJ( OJISILIUH,
03¢ PHLUHEHTH o H B cJAeayeT ONPENENaTh Mo GopMyaaM Taﬁ.u 1.
Ilpu .pacuere no Qopmyne: (18) ans crepkHed ¢ KOHUAMH, 3aKPENICHHHMH OT
CMEILleHHs] NEPNEHANKYIAPHO MAOCKOCTH AeHCTBHA MOMEHTA, pacqe'rnuﬁ MOMEHT M
CIERYeT ONPEASATD NO q:ropmyne (17).
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Tabauuwa 11

-
] 3HaueHyst KO3(IHRUSHTOB

Q& TIpH l 8 npr
. THO cCUEHHI . -
0<m, <5 | A <314 l A,>3.14
0,650,065 1 YV odou

-

O6o3nauenne, nNpHHATOe B TabJjHue: @ . — 3HAYeHHe @y TOPH Ay =§,l4.

ITpn rHOGxoOCTH -?Ty > 3,14 koapoduuveHt € He AOJKEH NPERHUIATH 3HAYEHHH

Cmax , onpeneasiemux no CHull 1I—23. . ) - | |
CTepXXHH IIBE/JIEPHOr0 CEYeHHs NONMyCKaeTcs PacCYHTHBATh Mo dopmyaam (19),

(20) u Taba. 11, yMHOXHB m x H2 Koapduuuest I,25. -
3.5. Pacuer Ha YCTOAUHMBOCTH CIVIOIIHOCTEHYATHIX CTEPKHEH, MOABEPKEHHHX H3-

rH0y B IBYX [JAaBHHX INVIOCKOCTAX, TPH COBNAAECHHH IJIOCKOCTH HauboJbleH Ke-
CTKOCTH (Jx > Jy ) € NAOCKOCTBIO CHMMETPHH CJELYET BHIIOJHATL MO bopMmyne

N ) Ry |
| | o ‘Peﬂ/CA . o -
TIe @ py— Ko3bOHlLHEHT, onpenenseMuii mo popmyaam (15) u (16) npy m=m,
C — koadhdunuenT, onpenenseMmolii mo popmynam (19) u (20). ,
Kpome pacuera mo ¢opmynae (21), caenyer BHNOJHHTH NMPOBEPKH IO QopMyJ/aM

(14) n (18), npunumaa M, = 0, a Takxke no Qopmyne (13) npu Mx=# 0 H My o

= 0. - -
3.6, ITpu pacueTe Ha YCTOHYWBOCTH CKBO3HHX BHEIEHTPEHHO CXKATHX CTEPXKHEH -

8 ONHON WJH ABYX IJIaBHRIX NJIOCKOCTAX CJAEAYET BHIIOJHHTb NMPOBEPKY YCTOHUHBOC-
TH CTEPXHS B IeJIOM B IJIOCKOCTAX, NapauieJbHbIX TJOCKOCTAM COCAHMHHTEAbHLIX

3/IEMEHTOB, a TakKXe OTAEJNbHHX BeTBeH Kak HEHTPaJbHO HJM BHEUEHTPEHHO CHATHX
3/1eMEHTOB. | | |
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- TlpomodbHylo CHAY B KaXHOH BETBH cjaeAyeT ONPEledfATh ¢ YYETOM JOMOJIHH-
TEJLHONO YCHJHS OT MOMEHTOB, AEHCTBYIORIHX B IJIOCKOCTAX, NapaiJjesbHhiX IJ0C-
KOCTAM COEIUHUTEJLHLIX 3J€MEeHTOB, MOMEHT, NEHCTBYIOMHH B IMAOCKOCTH, NEpPneH-
AHKY/JAAPDHOH MAaTEPHANbHOH OCH CeueHHs, CJEAyeT “PacmpeneNaTb MeXAY BEeTBAMH,
NIPONOPIHOHANBHO HX KECTKOCTAM. -

3.7. CoenHHUTENbHBIE 3JEMEHTH B CKBO3HEIX BHELEHTPEHHQ CXKATHX CTePXKHAX
CelyeT PacCIHTHBATh Ha CyMMY (aKTHYeCKOH H YCJIOBHOHA nonepeqnmx CHJ (Q—I-

-}- Q f ic). - ‘
- 38 VCTORIHBOCT CTEHOK M MOSCOB BHEI.LﬁHTp&HHO CHKATHX CTEpPXKHEN c.nenye'r
.CYHTaThL OOecneyeHHoOH, ec/ii 3HAUEHHS YCJOBHOM rHGKOCTH CTE€HKH Ay ¥ rosca A f

Heé NPEBHIIAIOT COOTBETCTBYIOLIHX NpPeAC/NbHbBIX 3HAYEHHH Auw B My £, ONpeJenseMbIX
no gopmyaam taba. 12. -
Hns cBecoB, OKaHMJEHHBIX peﬁpaMH a TakXe YCHJISHHHX NJIaHKAMH HaR pe-

- IIEeTKOH, 3HAUeHHS ?Luf, onpenessieMble- 1o (HOPMysaM Taﬁ.n 12 crexyer 'YBeJHYHTH

corsnacHo TpeboBanuaMm n. 1.7,
| JInsi BHEUEHTPEHHO CHATHX IEMEHTCB H3 KPYIVIHX rpyﬁ OTHOLIEHHE AHAMETpa

TpyOH d K TOJIUHHE CTEHKH { He AOJKHO NPeBHINATh 3 V ER, E/R, .

™ _ . : . B .
Taﬁnﬂnalﬁ"
THI ceYerHS . Tu-w | | . o —i-t;f
A== M“"_‘ =430X Aus =___Zufl =04+
—m—-_ | +ijx—0-,01 4m;‘
e & | B
Xl/2—~u+v o] |

<07 + 2,4c
(mpu 1 << o << 2)

Auy=1,14-0, 12—
"_0 me

A ="0,4-1-0,061.<0,6
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M podosncenue
THO -CQ‘IBHBS‘I o | Tuw | | | i:xf
f
- — | IR —
huw'—: 0,‘5"‘0,'07}91:%;0-,8 - Kuf — ?\-ﬂafl

s

—_a "

—uw - 2/ V Pey< 5 5 Iuj ='0‘,4 +0,’Oﬁ3:ygo,6

| ' ] N2 .
OGosHauenus, NPUHATHE B TaGamme: a-%mx /(I—I—mx—{}l Z ), p=

ARy
= 1,4(2a — 1) Q/(f whaRy ) |

Mpumewanue, Ilpu o <05 snauenue xum cmﬂye’r ONPEeACNATd MO cbopuy-
aam Ta,ﬁ.n 9; mpu 0.5 << a0 < l— N0 JHHEAHON HHTEPMOAALNH,

3.9, Snaqéﬂ-ﬂﬂ A yw H-qu, @n-peneuﬂeuﬁe_ no Gopmyaam taba. 12, gonycxaercs

.yBe.'IIWHTb YMHOXEHUEM Ha KO@Q)Q)HuHeHT thmARy/(van ), Ho He OoJee, uyeM
B 1,25 pasa (3zecb @ ,— 3HAUCHHE Q,y, @ oy HIH @ ,C, MHOJIBSOBa*HHOE an COOT-
| BeTc'rByromeﬁ nposepke YCTOHYHBOCTH CTEPKHA B LIEJIOM).

s

4, Snememu, NOABEPIKEHHBIE p,eﬁc'ramo KpYydeHHS

4.1. Ilpn pacuere Ha NPOYHOCTH 3JEMEHTOB, MOABEPXKEHHHX AEHCTBUIO C¢BOGOJ-
HOPO KPYYeHHS, KacaTe/IbHBe HaNpsXKeHHs: CieayeT Il;pGBepHTb no gopmyae

- M Ry |
T,= V. < Yo ' . (22) .

" rae M; —KpyTAIUA MOMEHT csoﬁonnoro prtx-eHHﬂ kH ~cuM; .
W pn¢— MOMEHT COTIDOTHBJIHHA CEYEHHS <HETTO» NPH KPydeHHH, cMS,
4.2. Tlpn pacuere Ha INPOYHOCTb 3JEMEHTOB, HNOJABEPKEHHHX AEHCTBHIO CTECHEH-
HOTO KpYUYeHHE, HANPAXKEHUSA CAEAYeT NMPOBEPSTL 10 q)opmy.uam |
HOPMaJIbHHE HaNpAXeHUs

o = W Q:\’:-;-I : . ..~.(23)

: g



FOCT 29166—91 C. 256

=

KacaTeJibHHe HanpAKeHHd

o | M S. R ' . ;

raie B — H3rubHo- -KPYT UK Glmomem, KH cu‘*’ |
W, =7, [®@—cekTopHaNbHBI MOMEHT CONPOTHBEHHS ceqeﬂaa cmt;

M, — KpyTsamuii MOMEHT CTecHEHHOro kpygyexus, KH »em:
Jo — CeKTOpHANbLHHA MOMEHT HHEDHUH CeeHHs, CM®;

S (, — CEKTOPHAJBHBH CTATHYECKHA MOMEHT 4acTH NJAOLNAAH CeueHu, cM4 ~

® — CeKTOpHaJbHAaA IJIOLLaAb, CM2. *
4.3. Tlpu coBMeCTHOM - NeHCTBYH HECKOMBKMX CHJIOBHX q)aaimpon Heoﬁxonnmo
nPOBEPATL CyMMAapHHE HOPMaJbHble HJAH KacaTelbHbe HaNpsXeHud, a TaKxKe MpHse-

- ACHHHIE HanpsXeHus-no ¢popmyne (7).
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I PHJI OXEHHE 3
Qbasareasvroe

PACYET 3JEMEHTOB KOHCTPYKLLHH HA BbIHOCJIHBOCTD

/1, Pacuer 3NeMEHTOB KOHCTPYKIHH, Y3JO0B M COELHHEHHH Ha BBHIHOCJIHBOCTH CJie-
JlyeT, KaK NPaBHJO, BHIIOJHATh HAa AEeACTBHE MHOTOKPATHO NMOBTOPAIOHIHXCA HOPMATHB-
HbIX 3HaYeHHHN Harpy3ok.Ha 6ase 3,9 X 108 usnmoa HarpyxeHHs mo opmyJe

“maxg-Tl (1 7""9 +0, 392) (25)
r,u,e O max — HauboJbllee MO aﬁconmmomy 3HAUEHHIO Hanpa}xenﬂe B pacCMATpHBA-
E€MOM 3JIEMEHTe, BHIYHCJASHHOE TIO CedeHHI0 <«HerTo» 6e3 yuera KkKo3dpdu-

IHEHTa AUHAMHYHOCTH H KO3PPHUHEHTOB @, @ p, Pe;

R, — pacyeTHoe COMPOTHBJAEHHE YCTANOCTH, NDHHHMAaeMoe cornacio CHull
11—23 B 3aBHCHMOCTH OT BPEMEHHOTO conpommlenﬂﬂ CTaJH M rPYyRI
3/IEMEHTOB KOHCTPYKIIHIi;

p — Ko3ddunHenT acHMMeTpuu Hanpaxennt (—1 < p << 1).
2. Jlna sneMeHTOB KOHCTDYKUHH (aeTanei), He npeny\cuo'rpeﬂuﬂx B CHull II—.
—23, pacueT Ha BHIHOCJAHBOCTb AONYCKAaeTCHd BBHINOJHATL HA AeHCTBHE HANPY30K, yKa-

* 3aHHBIX B 1. 1, Ha Gase 107 HHK/I0OB HarpyXKeHus 1o q:vopmy.ue ‘*-
. 7&. . o
Omax < ';“‘ (-1, 67v it 7+p+0,3p2), (26)
o no |

Tie O_;,—CpeHee 3HaueHHe mpesea BRHOCJHBOCTH JeTajli NPH CHMMETPHIHOM

nukae (p==-—1), onpeaensieMoe coraacao I'OCT 25504;
v, lﬂl-—utoacp(pnunem BApHANHK Npeje]a BHHOCIHBOCTH NETAMH IPH CHMMET-
pHYHOM UHKJe, onpeaenseMuit cormacio I'OCT 25504;

3. laa sneMeHTOB KOHCTRPYKIHH, Y3J0B, COSAHHEHHH H ,ue*ra.neﬁ HE MPEeNYCMOT-
peaubix B CHull II—23 u TOCT 25504, pacuer Ha BHHOCJHBOCTb AONYCKA€TCA BHI-
AOJHATD MO q)opmy.ue (26) B KOTOPO# 3HauYeHHs O_j,; H Ug  CA€AYeT ONpPefeasTh

_-—-l,u,
fa* OCHOBE IKCTEPHMEHTANLHBX HJH TeﬂpeTquCKHx MCCASAOBAHHM, B TOM YHCJE €
HCHOJMIb30BAHHEM JIHTEDaTyPHHX AZHHHIX 1 HaKcm.ueHH()ro ONHTA npoe:KTHpoaaHHﬂ ar-
TPAKUHOHOB, \

Ilpu orcyTcTBHH noc*ramqnux CTATHCTHYECKHX JAHHHX 3HaYeHHE KoanQ)HuHeHTa
BapHAUHH AOITYCKAGTCH MPUHATDL paBHbM U, = 0,15.

“—1n
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[1PHJIOKEHHE 4
ObasareavHoe |

" PACYET KOHCTPYKH UM HA )XECTKOCTDb

- 1.Pacyer Ha KeCTKOCTb 3JIEMEHTOB, NONBEPIKEHHBIX LEHTPaJbHOMY CXKAaTHIO CH-
Joi N, cjaefyer BRIOOJHATH No-popMyJe -

R I—— Ty e 7
1—0,INAZ/(AR,) %’ . -
rae f — BHIru6 sJeMeHTa B-cepelHHE AJHHE | - |
- N — cxkHMawH(aa cHJa OT HOPMATHBHOTO 3HAYEHHS BPEMEHHOH HArpyskH:
f.u— TpeaesbHO® 3HaueHHe BBIrH6a, NPUHHMAaeMOe COTJAacHO n. 2.9. |
- s cocTaBHHIX CKBO3HHIX 3JeMEHTOB B ¢opMmyse (27) chaenyer NPpHHMMATH
2. Pacuer Ha XeCTKOCTh OINHONPOVIETHHIX O6aJIOK CJeAyeT BHOOJHATE O (op-
MYJaM: | | | : ' | *
NPH PABHOMEDHO pacnpefc/eHHOH Harpyske g

-—=u

' 5qls - |
] . " | [= IR4F J {fu; | (28)
pH cocperoToueHHON cuie F B cepeiauHe mpojera |
' ' Fiz . .

rae { — nporub 6anAKH OT HOPMATHBHOrO 3HAYEHHA BpeMEHHOH Harpysku;
[4— npenejbHOe 3HayeHue nporuba, npUHUMaeMoe corjacHo 1, 2.9
| — npoJet 6anxuy. o T
Pacyer Ha XKeCTKOCTb KOHCOJICH CJI€yeT BHIOJHATL N0 GopMyJiam:
IPH PaBHOMEPHO pacHpeneNeHHOH Harpyske .- -

qly L
| 1 _
f= 257 <les | (30)
_ IIPH COCPENOTOUCHHO! cHie F Ha KOHLE KOHCOJH |
FI;
I= 35 <fw - - (31)

rae /; — BBIET KOHCOJIH. s |
- 3. Pacuer Ha XKeCTKOCTb 3/IEMEHTOB, NMOJABEPIKEHHBIX AEHCTBHIO OCEBOH CHABL C
H3rHOOM B OJHOH K3 IVIABHHX INIOCKOCTEH, CJeAyeT BHIOJHATbH N0 (HOPMYJe

- . . | fﬁ

f"_‘ 1-—40,1NI2/(AR},) '?‘clfu: | - ;_ (32)

rie o — Nporud TONbLKO OT HOPMAaTHBHOI'O 3HAUEHHS BPEMEHHOH NONEpPeyHOl HAarpyskKH.

OcranbhHele 0608HAUCHHS . TaKHe XK€, Kak U B dopmyne (27).

Ilpu pacuere BHEUEGHTPEHHO CXKAaTOTO CTepXKHA nmo dopmyne (18), xpome pacnue-
Ta CTEPXKHA B IMIOCKOCTH HAHOOJMbIIEH XecTKoCTH no ¢opmyne (32), HeoOX0IHMO BH-
HOJMHHTL PacHyeT Ha MKeCTKOCTb B IVIOCKOCTH MEHblIEH JKECTKOCTH KaK UEHTPaJIbHO
CIKATOro CTepXKHsA no dopuyne (27), npunuMan ! = I, A=A, .

4. Pacyer Ha XKeCTKOCTb 3/IEMEHTOB, NOJBEPKEHHHX CKATHIO C H3rHGOM B ABYX
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[/IaBHHX MJIOCKOCTAX, CJelyeT BHIOJHATH PASAETLHO B Ka}mou H3 IMJOCKOCTEH C
MPOBEPKOH DPe3yJbTHPYIOIIEro BHIrub6a no gopmysae

V E+R <fu, o @3)

rae [, ¥ fy — COOTBETCTBEHHO BHIHG SJIEMBHTEI B KaxJa0¥ M3 IJNaBHHX MJAOCKOCTEH

OT HOPDMATHBHOTO 3HAYEHHS BPEMEHHOH Harpy3KH.
5. Kpome pacuera oTAEJbHHX 3J€MEHTOB COTMACHO NN, 1—4 HACTOAWIETO MHpHJIO-
JKEHHSI, CAeAYET BHIOJHHTb PacieT Ha IKEeCTKOCTh KOHCTPYKIHH B LEJOM KaK elH- .

.. HOH cHcTeMH no AehOpMHPOBEHHOKH cXeMe B Npenesax ynpyrux pedopmaunn Ha

_ IefiCTBHe - HODMAaTHBHHX 3HaueHHA BpeMeHHHX Harpysok. OmpexenseMbie OPH 3TOM
FOPH3OHTAJIbHEIE NePeMeIeHHs [ CHCTeMH He ACKHH NPeBHINaTh HX NpeleNbHBIX
. 3HayeHu#t f, , anBeneHHHx B TabJ. 3. | -

. [IPHJIOXEHHE ‘5
- | - _ o | - Pexomendyemoe

-

OHPEILEJIEHHE BKBHBAJIEHTHOH CTATH'IECKOH HAFPYSKH
| HPH YIAAPE OB YIOPDI ~

HopmaTuBHOe 3HAYEHHE FKBHBAJEHTHOHN CTaTHUECKOH _HarpyskH, nepesaiouleiics Ha
KOHCTPYKUHIO aTTpaKkIHOHa NPH ynape ABHKYUIHXCS gacrelt aTTPAKUHOHA C JIOAbBMH
(xaGHH, TPAHCTIOPTHHIX CPEACTB H T. ,n;) o6 ynopu AOMYCKALTCA onpenenﬂ'rb o ‘qmp-
MyJe - -

= 50Vm/f | . - (34)
rae F —HapmaTHBHoe 3HAYCHHE IKBUBAJEHTHOH craTHuecKol Harpyskd, H;
U-— Pa3HOCTb CKODOCTEH- MEXNY ABHXYHIEHCH 4acTbi aTTPaKUKHOHA H YNOPHLIM
YCTPOHCTBOM B MOMEHT yZAapa, M/c; - .
‘M — Macca TBHXKYIIEHACS 4aCcTH aTTPAaKUHOHA C JIOAbMH, K,

f — NORAaTAHBOCTL BNOAL HANPABJEHH YAApa YNOPHHX YCTPoficTB, mepena-
WHX yaap orT ,nBHmymeﬁca 4aCTH aTTPaKUHOHA HAa KOHCTPYKIHIO, M/H.

L

.t
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[1PHJIO)KEHHE 7
Pexomendyemoe

PACYETHBIE IHHBI CKATHIX JIEMEHTOB -
1. KosbdpHuneHTH pacueTHHX AJNHH | CXKATHX SI€MEHTOB MOCTOSHHOMO Ceye-

HUA B 32BHCHMOCTH OT YCAOBUH saermeana KOHIIOB H BHAA HarpysKH Caenyer
OPHHHMATH 11O TabJ1, 14.

~-Ta§nnual4

T

CxeMa 3aKpensieHHs
" SMeMeHTA M BHI
HATPYIKH

1,0 0,7 |05 0,725

| 2,0

2,0 II,O

1,12

2. KoohQHUHEHTH DaCUCTHHX JJIME N NEPECceKAOMHUXCS SMEMEHTOB OAHHAKOBOH
ANHHH, CKPENICHHBX MEXAY cOOOM, creayeT npaHHMaTs no Tabx. 15.

| . Ta6auua 15
_ KoshdHuuental i | | .
CxeMa . o
KORCTPYKUKHE = ioﬁﬁgﬁﬁﬁ;ﬂ M8 MI0CKOCTH KOHCTPYKUHH
p=05 | pn=07V T—0,75N/N=>05
< F
u=0‘,7V 1+N/N;
p==pec=0,9

 pe=0,7V 1NN,
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-~ [ podorxcenue
| - Ko3dd BuMeRTsb 1 ;
Cxema ﬂ -
KOHCTPy LA ?coiiﬂgl;?{ﬂ?n .+~ /s nAOCKOCTE KOHCTPYKUHH
r u=0,5 u=7{y 1-0,75N,/N>05
”»
_ p=) 1+082N/N; p.=05 mpn
p=p.=05 - |

EJ > 0,1N.2 (082+N,1N,,.)

O6o03HaueHns, NpUHATHE B Taﬁ.rlmue | ~
== lef /l— KOIpOUUHEHT PACUCTHOH NJTHHBEL aas paccmanuBaemoro SJIEMEHTA; -

W c== [, 01— TO Xe€, MM NOANEPKUBAIOILIETO 3/IEMEHTA,

[Ipumevanne [ ABYX IOCAEAHHX CX€M KOHCTPYKLHH non,uepmﬁnalomﬁﬁ
3JIeMEHT NpephIBaeTCa H HﬁperHBaETCﬂ (pacoOHKOH.

L

3. PacuerHHe AnHHW [l,f.CXKATHX 3MEMEHTOB MJIOCKHX CTEDXKHEBHIX KOHCTPYK- -

UHH, 32 HCKJAOYEeHHeM 3/E€MEHTOB nepexpecmoﬁ pEIeTKH, caeayer NPHHAMATD PaB-
 HBIMH:
— B IVIOCKOCTH KOHCTPYKUHHE: -
' @) NOosCOB, OMOPHHX PACKOCOB H OII(}]JHHX cTOSK — I;
6) npoanx 37eMeHTOB penretkud — 0,8/
— U3 MJIOCKOCTH KOHCTPYKIHH — [;,
rae [ — reoMeTpHYecKas AJHHA 3/IEMEHTA B MIOCKOCTH KOHCTPYKUHH;
[, —paccTosiHHe MEXAY VySJaMH, SAKPEIVIEHHLIMY OT CMEIlEHHA H3 MJIOCKOCTH
KOHCTPYKILHH,
4, PacuetBylo nauwHy [, 3ne€MeHTa, IO AJHHE KOTOPOro AEHCTBYIOT cmnualomne
ciat Ny # N (N > Nj), H3 M/IOCKOCTH KOHCTDPYKUMH C/AeAyeT BHYHCAATE mo ¢op-
MyJie |

tef=zl( 0,75-40,25 -A—%)}O,Stl, _ o (35)

5. Pacuernne AJIMHH [,y CXATHX 3JIEMEHTOB NPOCTPAHCTBEHHHX KOHCTPYKIIHHA

H3 OAHHOUHKIX PABHOTIOVIOUHBIX YrOJIKOB CJefyeT NpHHUMATh no Tabi. 16,
Pagnycu HHEDIUHKH ( CeYeHHHA 5THX 3/eMEHTOB BO BCeX CAY4anX CAAYeT MpHHH-
‘Matb PaBHHIMH i,mip-

6. KospduuueHTn pacueTHHX AJHH W c}xawx CTOEK paMHHX KOHCTpYE{uHH B
HX TIAOCKOCTH cefyer OHPEJIEJIHTB no dhopmyJam Ta6.n 17. .-
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R D - .Taﬁnnualﬁ

N
aa

0:,8»-2(:. — —
(1,3 — 3 - 10-3)q) lg mpH 60 < A < 160 .’

CxeMa -
KOH CTDYKUHH

NOACOR
ler  Ipacmopox
DACKOCOB
OﬁosHaTIEHH'E,. npuasitoe B-tabnuue: Ay = Iz /i min.
IIppmeuanne. Jlas packocos mpH A, << 60 mau A, >160 B bopmyne aas
lef cneAyer NPUHHMATb COOTBETCTBEHHO A, == 60 1 A, = 160.

Ta6aurua 17

CxeMa
KOH CTPYKUHH
| 1. 038 V n+056 | (n-+063)V n40,28
B n - - n4+0,14 ]/n(n2+{}l9n+0 1)
. | - (npun >' 0,2)

O6o3HaueKue, NpHHATO® B Tabauue; n—- T
) C
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IIPHJTO)XEHHE &
Obsazaresvroe

NPOEKTHPOBAHUE CBAPHBIX COEJHHEHUA S

| 1. CBapHble CTHIKOBHE cOeAHHEHHUS IPH USHTPAJbHOM CXaTHH WIAH PaCTAXKEHHH
cuno N cAeryeT pacCUUTHIBATh N0 popmyae

- N Rwy . .
flg - S "y, 0 (36)
roe { — HauMedbliasg TOJIIUHA coeﬂnﬁﬂemmx 3JIEMEeHTOB; | N

[ — pacyeTrHas AJHHA LIBA,
R y— pacueTHOe CONPOTUBJIEHNE CTHBIKOBBIX CBapHBIX COEILHHEHHH PACTAKEHHIO,

CHKATHIO H U3ruoby, |
CTBIKOBHE COEIHHeHUS .rmcmnmx JeTajneil caenyer, KaK NP aBHJIO, BHHOJIHHTI:
NPSIMBIMHE ¢ TOJHHM NPOBApOM H ¢ MPHMEHEHHEM BBIBOLHHX IVIAHOK.
2. CpapHHe ‘COEJHHEHHS ¢ VYIJIOBHIMH UIBAMH NPU ITEHCTBHH CHUJAH N, IIPOXO,D;H-
el yepes UEHTP TAXKECTH COENUHEHHS, CJACAYET PacCUYHTHIBATHL 1O ¢opM~yne

A; L 7. (37)

Yn
rae A f= 0,7K flw — IJIOINA/b PaCYETHOro CeYEHMSA LIBA;
R o f— pacueTHoe conpm*nmeﬂne yrJAOBBIX IIBOB Cpe3y;
K y— xarer yraoBoro msa; - .

lw — pacueTHas AJHHA LIBA, npmﬂnmaemaﬂ MEHBILIEr0 €ro MOMHO! IJIHHEB Ha
10 MM. . ;

| 3. CBapHbHle COeAHHEHHs ¢ YIJIOBHMH IUBAMH NPH JEeHCTBHH MOMEHTA "M B 1o-

CKOCTH, MepNeHIHKYJAAPHOH IVIOCKOCTH PaCHOVIOXKEHHS IIBOB, CJACAYeT DPacCUHTHBATh

no qmpmyﬂe

M Ruwy -
y | 38
Wy <‘ Yn | - (38)

rge W ¢— MOMEHT CONDOTHBJEHHS. DPAaCUETHOrO CEYEHHS UIBOB. |
- 4, CBapuble COGIHHEHHA C YIVIOBBIMH IIIBAMH HPH aeicTBuH MoMenta M B mioc-
- KOCTH pacnoJIOKeHHsI LIBOB CJeAYeT PacCUHTHIBATL Mo popMyae

M e Ryy
fo""'!fy V}: +y* < Y ’ (39)

r,ue J fx B J fy— MOMEHTH HHEPUHH pAacHETHOTO CeYEeHHs IUBA OTHOCHTE/BHO E€ro

[JIABHBIX OCE€H X—X H y—Y,
X ¥ Y —KOOPAHHATH TOYKM 1LIBA, HauGoaee y,ﬂ.aJIEHHOH OT LEHTPA THKECTH -
pacyeTHOrO CEYEHHA HIBA.
5. PacueTHad aJHuHA YIJIOBOTO CBAPHOTO Ba RO/KHa OuTb He MeHee 4K 5 H

40 MM, - |
Katersl yrioBeX INBOB CJA€AYET NMPHHHUMATH 0 pacyeTy, HO He MEeHee: r{mmnnm
CBADHBAEMOIO 3J1eMEeHTa 7 npu <5 mm; K, =.6 MM IpH t 6—16 MM; Ky =

== 8 MM npH £ > 16 MM.

6. YrioBHe INBH CNEAYET BHIIOJHATL C NJAABHHM IEOPEXOMAOM K OCHOBHOMY Me-
TaJIle - | .
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7. OXHOCTOPOHHHE M MPEPHBHCTHE YIJIOBHE ILBH, 'KaK NpaBHio, NPHMEHATh He
clenyer. -
8. HaxJieCTOUHble COSTHHEHHS 3JeMEHTOB TOJMIBHON 10 4 MM NPH TOUEYHHX HIBAX
AYroBOo# CBAPKO# CKBO3HBIM MNpPOIJIaBJICHHEM (:Jle,uyET PacCYHTHIBATD 110 (lJO})'My.HaM'

Ha cpes __
Ns ¢ Rwun _ (40)

0,28nd®2 > v, . -
Ha OTPHB _

Nt Run ; 41

| 1,5ndt < Yo | | (41) |
rne Ng; u N t-—tOO’I"BETCTBE’:HHO CHJIBI CpESbIBaIOHIaH H OTPHBAKILAA TOYKH coe,au-
HeHHS: . -
Rwun 4 Ryn  — HOpDMAaTHBHHIC CONDOTHRJEHHS COOTBETCTBEHHO MeTajja WiBa K OC-

HOBHOIO MeTaJjJja Nno apeuenﬂomy corrpomBJleHHm
n — YHCJIO TOYEK B COSLUHEHHH,;
d\—— JHaMeTp TOYE€YHOIro IIBa B MNJAOCKOCTH coe,umnaemux ‘3IEMEHTOB,
npuauMaeMu s no F'OCT 14776, |
{ — MEHblIas U3 TOJIUIUH CBADHBAEMLIX JEMEHTOB. .-
- PasMep HaxJecTku AoJXKeH ObITh He MeHee 57,
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[TPHJIO)KEHHE 9
Obasareavrnoe

NPOEKTHPOBAHME EOJITOBbIX H -wnquonHux COE}]?HHEHH'H

-

1. BoaroBbie COeAHHEeH U, Bocn.puﬂumaromne npo.u.oabnue CHAB N, caepyer
pacCUYHTHIBATDE IO dopMyaaM: |

Ha cpes -
— : 42
| - nnsAp N < * ¥n . ’ - ( )
Ha CMATHE | A ,
——s7 & T ' (43)
o ndy2t Yn \%3)
Ha PacTAXKeHHe I -

N ' Rpy o - o

—_—— , o . 44
. NApp Y | (44)

" rae n—yuciio 60ATOB B COSIHHEHHH:

n ¢— YHCJAO CPE30B OfHOro 0ouTa;

A ,— nnoUAAL CCYSHHUS CTEPKHA Goma

d 4 — HapyXHHHA JHaMeTp CTEPKHS ﬁoma.

2.y — HaHMeHbIIas cyumapﬂaﬂ TOVIIHHA 9/JEMEHTOB, CMHHAEMHIX B OJHOM Hall-
paBJieHHH;

Abu pacyeTHas nJomaib. cegenus 60JITa «HETTO;

Ryps, Rbp, R py= pacueTHble COMNPOTUBJIEHHUSA 6OJITOBHX COEJIHH&HHﬁ COOTBETCTBEHHO
cpesy, CMATHIO 4 pPacTAKeHHIO.

2. DBoatr, noaBepralIIHicCA OAHOBPEMEHHOMY Cpe3y H pacTAXEeHHIO, KpoMme pac-
. 4eTa Ho q:oopmyﬂam 42—44 npu n = 1 caeayer npoBepaTs no popmyae

e e o
J+(W)<W W

_— N ( nsApRps
rae Ny 0 N; —COOTBETCTBEHHO CpesHBaloOLIee X pac'mrHBalomee ycmnm -NIPHXO A5~
uecda #a 6oar.
3. Ilpu pabote._ 60J1Toaor0 COeNMHEHHS Ha CABHI H Hﬁl‘IOCpeJICTBeHHOM AEHACTBHH
Ha COoeAHHEHHe MNOABHXHOH HANPY3KH, a TakXke TPH HeOOXOMHMOCTH OTPAaHHYEHUY
RedopMauui KOHCprKuHH B UEIOM CNEAyeT, KaK NMPaBHJIO, NPHMEHATH 60JITH KJac-
€a TOYHOCTH "A.
4. MHHHMAJIbHBE PacCTOSAHHUSA MeXJy HEHTpPamMH GoJToB B J060M HAnpaBJEHHH,
OT ueHTpa 60JTa A0 Kpas 3JeMeHTa BAOJb H NONEPEK YCHJHA CAeAYyeT, KaK HpaBH-
JI0, NPHHHMATDb  COOTBETCTBEHHO paEHHMH 25d 2d H 1,0d (rne d—,uuarme'rp OTBep-
cTus gaa 6o04Ta).
- JJomyckaeTcst yMEHBUIHTL 3TH paccmﬂnna COOTBETCTBeHHO R0 2d, 1,5d u 1,35d
TIpH YCAOBHH CHHXKEHHsS pacye€THBIX COINPOTHBJIEHHH CDE€3y H CMATHIO B (QopMmyJax
42 1 43 na 25 %

© 5. OpHKUHOHHKE COGAHMHEHHS NpH NeHCTBHH mDOMOALHON cHAH N caeayer pac-
- CYUHTHBATb N0 (opmyJe

N | . Ry - - ) '
v — (46)
anApak <y,
rie o — KosBdMIHenT, P HHUM 3eMBIH paBHLIM OT 015 10 0,2 B 33BHCHMOCTH OT
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yHCJaa GOJNITOB B COGAHHEHWH n, cnocofa o6paboTk¥ NoBepXHOCTEH CcoenH-
HAEMHX 3/iIEMEHTOB H PasHOCTH JHAMETPOB OTBEPCTHH H GONTOB;

A p, — NJIOUIAAL CEUSHHS BHICOKOMPOUHONO O6JTa «HETTO»; .

© kR — YHCJO MOBEPXHOCTEH TPEHHS COSNUHSEMHX 3IEMEHTOB: |

R p»,— pacueTHOe CONMPOTHBJIEHHE PACTHAKEHHIO BHCOKOMpPOYHOro 60aTa.

| HaTaxenue BBICOKOMPOUHOro ©O0JTa cJAEAYyeT HpOHBB-OIlHTh OCEBHM YCHAHEM
F=Rp1Apn

6. IIpu pacuere GONTOBHX H (PPHKUHOHHHX COEIMHEHHH pacqe-rnble COIIPOTHBJIE-

HUs GOJATOB CJ/€AYyeT YMHOXHTbL Ha Kﬂaq}(i)HuHﬁHT ycaoBuil paboTtH yp << 1, IPHHH.
maemuiii no CHHII II——23 *
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INPHJIO)KEHHE 10
Cnpasounoe

TEPMHUHDbI H MOACHEHHA

L.t

TepMUH

[1osicHQ 1HE’

1. MexaHH3HPOBAHHBIA  aTTpPaK-
L HOH -

2. PacyeTHas HanexXHOCTh

3. HopManwHas sxkcniyatamus

'l.\.'

4. OcraroyHast (m1acTuyecka)
Iepopmanua |
5. ¥npyras aedopmauus

6. IlpenenbHbie COCTOAHUS

,

7. [lnacTHYeCKOe pa3pyILeHHE

8 Xpymxoe paspyiueHue

9. Ycranocraoe paspyiuenve

YerpolicTBo, cHaGXKeHHoe  TPAaHCHOPTHHIMH
cpeacTBaMH, KaOWHAMH, a TakXe COOTBETCT-
BYIOIUHMH ME&XaHH3MaMH, AJs pa3B/eyeHHs H
&IKTHBHOI"O OTAbIXa JI0JEeH, YCTaHaBAUBaEMOE

B I1apKax, 30HaX OTAblXa U B MECTaxXx Macco-
Boro cbopa mojaen

CBOACTBO 3J€MEHTOB H KOHCTPYKIIHH, npn
KOTOPOM BbI3BAHHHIE BHEIUHHMMH Harpy3KaMH

U BO3JEHCTBHUSIMH DAacYETHblE 3HAYEHHA YCH-

JIUHA, HanpsiKeHHuH, nepemeieHust ¥ aedopma-
UHH HE NPEeBLIUIAIOT COOTBETCTBYIOILMX HM Pa-
CYETHBHIX 3HAYEHHH HeCcyllel crnocoOHOCTH 3Je-
MEHTOB, 4 TAdKXe YCTAHOBJECHHHX AOHYCTHMBIX

‘3HaYeHuH nepeMelleHdd 4 gedopMaiuil

DKcIIyaTanus, ocyulecteiaseMas Ges orpa-
HHYEHH# B COOTBETCTBHH ¢ TEXHOJOTMHYECKHMH
HJIH OBITOBBIMH YCJOBHAMH, NpeiyCMOTPEHHHI-
MH B HODMax H 3aJaHHMAX HAa NPOEKTUPOBAHHUE .
H YYHTHBAIOMHMH O6€30TacHOCTh JIOZed, pa-
6oTy  obopymoBaHHA H MEeXaHH3MOB, COXPaH-
HOCTb OTPaXKAAIOMIUX KOHCTPYKUHE

HedopMauusa, He HCue3amollas Moche yCcTpa-
HEHHSI BH3BABUIHX €€ BHELIHHX HAanPysoOK M
BO31EHCTBHH

HNebopmanus, ucuesaomas mocie. yCTpaHe-
HHS BbI3BABLIMX €€ BHELIHHX Harpyaox H BOS-
AEHCTBUH

CocrosHusA, NPH KOTOPHX KOHCTPYKLHS, OC-
HOBaHHe HJIH COOPYXKEHHEe B LEJNOM IIepecTaior
YAOBAETBOPATb 3aMaHHBIM 3KCIJYATALHOHHBIM
TpeOOBAHUAM HITH TpeboBaHHAM MPOH3BOACT-
Ba pador

Paspywmenne, conmpoBOXKARIOIIEECH  3HAUH-
TEJBHHM pPa3BUTHEM MJaCTHYECKUX nedaopma-
18501

PaspyiueHue, compoaom,uammeeca . MaJaoil
repopMar e, KaKk MpaBHO, NPH HAMHUYHH KOH-
LeHTPATOPOB HAaIpsKeHHH, HU3KUX TeMmepaTy-
pax ¥ yJapHBIX BO3AEACTBHUAX

Paspyuienue, compoBoxzatolleecs oﬁpaso- :
BAHHEM U PA3BHTHEM TpEUIMH B pe3yqbraTe
MHOTOKDATHO TOBTOPSIOUIAXCA CHJIOBBIX BO3-

JNeHCTBUM .
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Il podosxcenue

TepMHH

[IosiciecHHE

'10. IToTepa yCTOHYHBOCTH (HOPMHL

HJIH MOJIOKEHHS

11. Tlepexoa B H3MEHAEMYIO CH-

- cTeMY

12, Kaqecmeﬁme napymenne reo-

MeTp HYeCKOH qmpmi

13. HOpM&THBHHE SHaq«EHHﬂ Ha-

rpyBOIK

14, PacuerHne 3Hau€HHs HaArpy-

30K
15. PacueTHas CHTYaUHf

16. Hanpskenwoe (nedopmupo-
BAHHOE) COCTOSIHME |

-
fIHNC

18. HpH-BeneH}foe HanpsxKeHne

19. JKecTKoCTb

17. CJIO)KHOE HanpﬁmeHHne COCTO-

CocTonHKe, NIPH KOTGPOM KOHCTPYKUHA HJIHM
3JIeMeHT YTpPauyHBaloT CNOCOOHOCTb COXPAHATH

_CBO€ PAaBHOBECHOE COCPOSHHE, COOTBETCTBYIO-

mee [NeACTBYIOHNIMM INPH 3TOM BHEUIHHM Ha-
rpyskaM H BO3JEHCTBHAM

Cocrosinue, mpH XKOTOPOM CHCTEMA NpeBpa-
IIAETCA B KHsHeMaTqucumﬁ MEXaHH3M, Y KOTO-
pOr0 BO3MOXKHOCTD - H3MEHeHHST KOHQHTYpauHH

—_

B HanpaBJeHUHd JEHCTBHA HArpy3KH HE ONpaHH-

‘yeHa HAKaKHMHU CBSSSAMH

Cocrodanue, TPU - KOTOPOM B pesyjbTarte Te-

| Ky4€CTH. MaTepHasia HJAH HeYNpyrHx CJABHroB
1B COeQMHEHHAX NPH COXPaHeHwH oluien Hecy-

el crnocobHocTH  HeoOXOAUMO NPEXPATHTSE.
FKCTIJIVATALHIO B CBA3H C YPE3MEPHHIMH, OCTa-
TOYHEIMU MTEeDeMEIICHHAMH W NedopManuaMHK

- OcHoBHBIE XapakTEPUCTHKH Hanpy3OK, ycTa-
HABJHBAa€Mble HOPMATHBHHIMH  JOKYMEHTaMH,
HCXOAA H3 YCJOBHH 3aAaHHOH O0ECHeYE€HHOCTH
HX NOABJEHHSA HJIH NPHHHUMAaeMhle Ho HX HOMH-
HAaJLHEIM 3HAUEHHAM

3HayeHHs1 HArpy3oK, NpUHHMaeMble B pac-
yeTax KOHCTPYKUHH ¥ noJiyyaeMble IIyTeM yM-
HOXKE€HUA HOPMATHBHHIX 3HAYE€HHH HA COOTBET-
CTBYIONHE Koacquuneﬂ'm HaAeXHOCTH IO
Halrpy3ke |

COBOKYIIHOCTD yc.mﬁﬁﬂ' yT»IHTHBaﬁMHX B
pacueTe H XapaKkTepH3yeMBbIX PACUYETHOH CXe-
MO¥ KOHCTPYKIIHH, BHAAMHU H COYETAHMEM Ha-
rPy3OK, N€peuHeM MOAJNEX AIHUX PACCMOTPEHHIO
TMpeNeJbHEX COCTOAHUHE, a TaKkXKe 3HageHud-
MH KO3(p(PHUHEHTOB HAAEKHOCTH IO OTBETCT:
BEHHOCTH, Harpyske H MaTepHany

Cocrostiue TeNa, BOSHHKAIONIee B pesyibra-
Te JEHCTBHS Ha HEro BHEIIHMX HAarpy3oK HJH
HHBIX BOSAEHCTBHI H onpenenseMoe BHIOM

- BOSHHKAIOWIHX IIPH 3TOM HaNpsXeHHn (ne- -
| dopmauHil) u xapamepcm pacnpenenennﬂ HX -

B CeUSHHH

Hanpsixkennoe cocTosHue, NPH KOTOPOM B
TOYKax Teja AeHCTBYIOT He MeHee JBYX. XKOM-
TIOHEHTOB HaNpPSKEHHs

O6o61mennoe HaNpsXKEeHHE B TOUKe Tea npH
CJOXHOM HAaNPAXKEHHOM COCTOSHHH, 3KBHBA-
JNEHTHO® HANPSAXKEHHIO NIPH IPOCTOM pacTAXe-
HHH (HallpUMep, 110 YCJOBHIO Iepexofa Tea
B IVIaCTHYECKOE COCTOSIHHE B 3TOH TOUKeE)

CBOACTBO TN HJIH KOHCTPYKIRA -CONPOTHE-
aaTbea 00pasoBaHHIO necborpMauHH H nepeMe-
IEeH N, BOBHUKAIONIHX MOA REfCTBHEM BHEUIHHX
Harpy3oK M BO3AeHCTBHI
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20. IlepememieHue

21. PacyetHast njiuHa

22. TpuBeneHHas rHGKOCTD
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23 H@opmnponaunaa (He,zletpop
anonannaﬂ) cXeMa

24, YcnosHas nomnepeuHas CcHAA

_'25. CeoGonHoe prquHe

26. CTecHeHHOE KPYUeHHE

]

27 ,H,enﬂanaunﬂ nonepeqﬂoro ce-
YeHHS -

il

.1
1

[IOsCHeRHe

Al

 H3MenHeHHe NOJMOKEHHS TO‘IKH CHCTEMBI TO-
YOK WJIH TeJaa
~ YcnoBHAs AJAHHA PAacCMaTPHBAEMOIO CTePK-
Hf, AJS KOTOPOTO NpPH LIADHHPHOM OIHPAaHHH

'KOHU,OB KDHTHYECKAasa CHJIa TakKasa Xe, Km{ H
AJA 3aAaHHOTO CTEePXKHSA

YcaosHas  rubKocThb pawma*rpmnaemoro
CKBO3HOTO CTEpKHsA, M KOToporo npu abeo-
JIOTHO JKECTKUX COELHHUTEJBHHX 3JI€eMeHTax
KpHTHUECKAs CHJAa Takas e, KaK U JnJ8 3a-
AaHHOTO CKBO3HOI'O CTEPXKHSA ¢ IOAATIHBHIMH
COSAMHUTEJbHBIMH JJIEMEHTAMH

PacyerHnas cxeMa, B KOTOPOH VYYHTHIBAiOT

(He YYATHIBAIOT) NEpPEMElEHHs OT HayaJbHO-
'T0 HEHArPYXKEHHOTO COCTOSAHHA H H3MEHeHHUd

pacnosIoXeHHs Harpyaox BCJICACTBHE ,neq}op

MAailHH CHCTeMH

Tonepeunas cuAa, BOIHUKAMOMAS NPH WATH-
0e cXaToro HJIH BHEUEHTPEHHO CXKAaToro
CTepXHSf M paBHad INPOEKUHH CXHMAaroueH
CHJABI Ha  HalpaBJieHHe, [epHeHIHKYAsSpHOe
HsorHyToﬁ OCH CTEepKHSA :

KpyueHue, npH KOTOPOM BCE€ MNONEPEYHHIE

CeYSHHsI TOHKOCTEHHOrQ CTEPXHA HMEKT OfU-

HAKOBYIO AEMJAHAUHIO H B CEUEHHH BO3HHKA-
0T TOJBKO KacaTeJbHhle HANnpAXKeHHs
KpyueHue, npH KOTOPOM IMONEpPEUHHE ceue-
HHA TOHKOCTEHHOT'O CTEPXKHA HMEIOT HeOolH-
HAaKOBYIO [eIJIaHALHIO H B CEUSHHAX BO3HHKA-

‘[OT KacaTeJbHHe U HOPMaJbHHE HanpAKeHHHA

Ilepememenus ToueK TIOTepeqHOro CceyeHHs,
npeobpasyiomee €ro B HEMHHEHHYIO NOBepx-
HOCTb HJIH comxynnoc'rb JIOCKOCTEH
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HPHJIO)KEHHE 11
Cnpasounoe

BYKBEHHbIE OBO3HAYEHHS BEJIUYHH H HX PASMEPHOCTD

A

E

F
J

B .Mx, My
N -
Q

G~

" Rep —

Rbs
Ryt

Run

— IIJI(}].[laﬂ.b CEeYeHHS: 6tpyTTO cm2.

— MJOIIaJb CEYSHHA CTEPXKHA Oovuita, cM2.

— AAomaAb ceyeHun G0oNTa HETTO, CM"‘ ! |

— MJIOIadb CeYEHHs] HETTO, CM2. | B '

— MOAYJb yIpyrocrH, KHfCM2 . R

— cuaa, k. - T

— MOMEHT HHEpIHH ceueHHs 6pPyTTO, CMY. -

— MOMEHT HHEPLMH IPH CBOGOJHOM KPyueHHH, cM*.

— MOMEHTH HHepUHH ceqaunﬂ 6pyTTo OTHOCHTEJIBHD oceit coc'raercmen-
HO X—Xx # Yy—Y, cMi. - . -

— TO XK€, CEUeHHST HETTO, CM*, S

— CEKTOPHAJBHL MOMEHT HHODUHH CeueHHs, cMS.

— MOMeHT, u3rubawmui moment, kH-.-cMm. - :

— MOMEHTH OTHOCHTeJLHO ocen coomemTBeHHO x—x " y—y, KH - CM.

— mpoaoJivHag cuna, KH. - - . ,

— [IONepeyHas cHaa, cuaa casura, k. -
VCJAOBHAA NOHEpeYHast cHaa I COeNHHHTEeNbHbIX *5/IEMEHTOB, kH.

—PacyeTHO® CONPOTHB/ICHHE PaCTKEHUIO BEICOKOIIPOUHBIX 60J1TOB
kH/cm?. | .
PacueTHOE CONPOTHBJCHUE cmmmo OAHOOONTOBOTO CO@NHHEHHA,
kH /cM2, | *

— [pacueTHOE conpommeﬁue cpesy G,HHOﬁOJITGBOI‘O CO'E,ILHHE!HHFI kH/jcm?2,

— PacyeTHOe CONPOTHBJIEHHE pacmmemm g,nmﬁ»omomro CoeANHeHNA,
kH/cm?, -

— pacuyeTHoe conpommenﬂe cra.nH CMATHIO TOpLEBOH HGBEpXﬂocTH (ﬂpH
HAJHYHH OPHronxn), KH/jom?2. .

, — DACYETHOE CONPOTHBJCHHE CTANH c,H.BHry, KH/{:M"‘

— BPeMEeHHOe COTMpPOTHBJICHHE CTAajH, NPHHHMAaeMOe DaBHLIM, MHHHMajb- -

- HoMy 3HAYEHHIO p N0, POCY1APCTBEHHBEIM CTaH,uapmM H TeXHHtIeCKHM
YC/AOBHAM Ha CTavib, KH/fecm?.

— pacyeTHoe CONPQTHBJCHHE CTadH yCcTanocTHd, kHfcm2,

— PACYETHOE CONPOTHBJIEHHE YIJIOBHX WIBOB cpe3y, KH/cM?,

— PacyeTHOe CONPOTHBJ/IEHHe CTHKOBHX CBAapHBIX CG-E,H.HHEHHH C2K aTHIO,
pacraxenuio U uaruby, kHfcm2,

~~— [pacyeTHOe mnpmnmenne CTanu pacmmeﬂmo CIKaTHIO, Hamﬁy,

kH /eMm2,

— NPEeRENT TEKYYECTH CTay, mpHHHMaeMHﬁ PAaBHHM .3HAYEHHIO TIpenRena

TEKYYEeCTH Or N0 TIOCYRapCTBEHHEM CT&H,H,apTaM ‘H TexHqucmHM'
VC/JOBHAM Ha cTajb, KH/oMm2,

— CTAaTHYECKHH MOMEHT CLABHTaeMOM YacTH ceuyeHus GDYTTO OTHOCHTeNb-

HO HEHTPaNbHOH ocH, CM3, ,
— MOMEHT CONPOTUB/ICHHUA cedeHHss 6pyTTo, cm3 *
— MOMEHT CONPOTHBJICHHS CEeYeHHS HEeTTO, cM3.

— MOMOHTEl CONPOTHBJIEHHS] C€YeHHS COOTBETCTBEHHO /A CXKaTOH H pa-
CTAHYTOH NOVIKH, CM3,

— UIHPUHA, CM. ~

— pacueTHAasA MIHPHHA, CM.

— HIYpHHA NOJKH (nosca), cM.

— JHAaMEeTp OTBEPCTHS A1 GOJITOB, cM.

— HAPYXHHA AHAMETD CTEPKHA Go.nTa CM.

-

-
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— JIKCHEHTPUCHTET CHJABL, CM.
— nporud, BeINO, NepeMELIeHHE, CM.
— BBICOTA, CM.
— pacyeTHas BRICOTA, CM.;
— BRICOTA CTEHKH, CM.
— PannyC MHePILHH CeueHHs, CM.
— HAUMEHBUIWHI . paNUyC HHEPIUH CeYeHHs, CM.
.pamryu:bx HHEPUHH CEYCHHS OTHOCHTENbHO OCEH COOTBETCTBEHHO XX
H y—Y, CM.
— KaTeT yrJoBOro liBa, oM.
--—-*JIJII/IHEI,- IPOJIET, CM. ’”
— AJIUHA CTOHMKY, KOJOHHDI, pacn@pKH CM.
— AJIMHA packoca, CM,
— pacuyeTHas AJHHA, CM.. -
- JJIMHA TaHeJH NofAca tpqpmm AU KOJIOHHBI, CM
— JIJIHHA CBApHOIO 1IBA, CM. | |
— pacueTHhie JJUHBL ane-M-EHT_a B IIMIOCKOCTAX, NMEePNeHAMKYAADHHX OCHM
COOTBETCTBEHHO X—X H y—Y, CM. . | |
— OTHOCHTEJbHBIH 3KCcHeHTpucurer (m = eA/W, ).
— TOJUIMHA, CM. |
— TOJMIIIHHA NOJKH (rmosica), cM.
— TOJILITHHA CTEHKH, CM.
— KO3} {PULUEHT YCJIOBHH p&ﬁﬁTbI.
— K0oapPHIHEeHT HALEKHOCTH MO HArpysKe,
— KO3P(PHIHUEHT HaNeXKHOCTH IO OTBETCTBEHHOCTH EMEHTA.
— KO3} PUUHEHT HALEXKHOCTH IO Marepuany.

-

A — rHOKoCTh (A == 1 ¢ [i).
A — YCJIOBHAsl THOKOCTh (}\. — 7\.]/ R y/E).

Aef
lre_f

— NpHBEleHHAst PHOKOCTh CTEPKHS CKBOSHOTO CEYEHHS.
— YCJIOBHAsi IipHBeNeHHAss THOKOCTb CTEPXKHA CKBOSHOTO CEUYEHHSN

(lef = A erRy /E).

b e
M — YCJIOBHAsA FH5KOCTb [r0fCa (7«,; =_¢/ VRy fE)

Ew
Auw

g

| - | _ h I
Mo ~— YCJOBHAS THOKOCTh CTEHKH (Agy= tef VRSrfE)-

. ' __ w
— HpejenbHas yCaoBHasi THOKOCTH MosAcCa.

— Tpeae/bHas yCJAoBHASA THOKOCTh CTEHKH,

Ax, Ay — pacueTHHe THOKOCTH 3J€MeHTa B TWIOCKOCTAX, NepneHAHKYASPHEIX

Ox, Gy

_OCSIM COOTBETCTBEHHO X—X H Yy—Y. . '~/
— HOPM@JbHbie HaNDPSKEHHS, NapajjieNibHhie OCAM COOTBETCTBEHHO X—X
u y—y, kHjcm2.

T — KacareJbHoe HanpsKenHe, KH/CM2

q)! Epﬂ
Py
q)*?: (Pey

— K03bOHLHEHT YCTOH‘IHBOCTH IPpH CXAaTHH.
~— KO3 UL HEHT YCTUHT{HBOCTH npH uarube. .
— KO PUIHEHT ycmmnaocm IPU CXKATHYU C Harnﬁom
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