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KPAHBI TPY30HOAbEMHDBIE
OcHoBHbE MOJOKEHUA pacyera OCT
Hoisting cranes. Basic provisions of design 28609—90
OKIT 315000

Jara seepenusa 01.01.92

Hacroswmit crampapr pacnpocTpaHseTcs Ha KPAaHBL MOCTOBOTO
THNa § KOHCOJIbHBle H YCTAHABJHBAeT PEKOMEHAYyeMble OCHOBHLIE MO-
JIOKEHHH pacyera ¢ UeJblo olecledyeHHss HAJEKHOCTH NPH YCTaHOBKe,
MOHTaxKe M 5KCNJyaTauud KPaHOB.

1. OBUIME MOJIO)XKEHUA

1.1, Pacuetsl KPaHOB M HX 3/J€MEHTOB HOJIKHEI BLINOJMHATHCH B
‘COOTBETCTBHH ¢ YTBEPKAECHHOH HOPMATHBHO-TEXHHYECKOH JOKYMEHTa-
uved. B oOoCHOBaHHBIX Cly4yasix HONMYCKAeTcs NPOBOAHTh pAacyeThl
Ha OCHOBe Pe€3YJIbTATOB TEOPETHUECKHX H IKCIEPHMEHTAJNbHEIX HCCJe-
JAOBAHHH HJIH ¢ HCHOJb30BAHUEM HH3KEHEPHBIX MeTOJHK.

1.2, PesynbraTe pacuera no/xHH obecneyHBaTh COXpaHeHHe He-
Cyweli cnocoGHOCTH KpaHa M ero 3JeMeHTOB, a TaKiKe HaAeXKHOCTH
Npy 3aJaHHBIX 3KCIJYaTallHOHHHIX XapaKTepDHCTHKAaX B TeUueHHe yCTa-
HOBJIEHHOTO CpoKa CJy:XObl, NpH YCJIOBHHM H3TOTOBJEHHS, YCTAHOBKH
¥ HCIOJNIb30BAHHS KDaHa B COOTBETCTBHH ¢ TPeOOBAaHHUSAMH HODMATHB-
HO-TeXHHYECKOH H 3KCIVIyaTaUHOHHOH JAOKYMEHTAallHH.

1.3. Tlpu pacuere KpaHOB cleAyeT yYHTHIBATL CJCAYIOIIHE pacyer-
Hble CHTYallHH;

YCTAaHOBHBIUYIOCS, UMEIOLIYI0 NPOAOJKUTENBHOCTE TOrO Xe Iopal-
Ka, 4YTo H CPOX cJYyXKObl KpaHa HJH CPOK €ro COOTBETCTBYIOILHX 3Je-
'MEHTOB J0 CIHCAHHA MJH A0 KANHUTAJAbHOro peMoHTa (ecJH TaKoBoM
NPOH3BOIUTCH) ;

NepexoHyIo, - HMEWINYI NPOLOJKHTEJIBHOCTh, HeGOJBIIYI0 IO
CPaBHEHHIO cO CPOKOM cJyXObl KpaHa (HanpuMep TPaHCHOPTHPOBKa

“ H3pnanne odMunanbHOE IlepeneyaTka BocnpemeHa
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H MOHTa) KpaHa, HCHOJb30OBAaHHe TEXHOJOTHYEeCKOro KpaHa JIJd MOH-
TaXKHBIX paGorT);

ABapHUHYI0, XapaKTepH3YIOIIYIOCA MaJjoHd BepOSATHOCTbIO MOABJeE-
HHS ¥ TPOROJIKHTEJbHOCTbIO (Hanmpumep oOyCAOBJACHHYK CTOJKHOBe-
HHeM KDaHOB, BHE3aNHLIM OTKa30M Kakoro-iubo 3jeMeHTa KOHCTPYK-
LIHH).

YKa3aHHble pacueTHBIe CHTYallHH ONpPeAe]siioT BHIGOP COOTBETCTBY-
IOLIHX pacyeTHBIX CXeéM H YCJOBHH HArpyXeHHd KpaHOB M HX 3Je-
MEHTOB, BHjAbI NpeAeJbHBIX COCTOSHHI M JAPYIUX INOKa3aTesel, oupe-
AeJNSIOIIHX HeCylyio CnocoBHOCT, M paboTocnocoOHOCTL KOHCTPYK-
IHH.

1.4, TIpuaATeIl MeTon pacuera, a TAaKXKe HCNOJb3yeMble A8 pac-
yeta HCXOAHBle HAHHble NOJIXKHBE YYHTBHIBATH BO3MOXHYK H3MEHUM-
BOCTh, JeHCTBYIOWIMX HArPy30K, TEOMETPHUECKHX W MeXaHHUeCKHX
CBOMCTR MaTepHasa 3a cPOK cayxObl KpaHa HJAH ero dJjJeMeHTa (Ha-
NpHMep BO3MOXKHOCTb YBEAHUYEHHS MAacChl KOHCTPYKUMH BCJeACTBHE
NPOBOJMMBIX B XOJe 3KCHAyaTallMy MOJAepPHH3AUUM, YMCHbIUEHHS ce-
YeHHH 3JeMEeHTOB BCJEICTBHe H3HOCA H KOPPO3HH). -

1.5, ns yuera cTeneHH OTBETCTBEHHOCTH KPAaHOB M HX 3JjleMeR-
TOB, a TakKxXe IOCJAeJCTBHH, CBA3aHHBIX ¢ MX BO3MOXKHEIM OTKAa30M,
yCcTaHaBAMBAIOTCS CJEAYIOIUHe KJacChl OTBeTCTBEHHOCTH, ONpeneJse-
Mbie Ha3HaueHHeM KJAacca UM ero 3JeMeHTOB,

KJace 1 — Kpawwel d 3JeMeHTH KOHCTPYKUHH 0C000 BBICOKOH OT-
BETCTBEHHOCTH;

KJacc 2 — KPaHH M 3JeMEeHTH KOHCTPYKHUUHM BBICOKOH OTBEeTCTBEH-
HOCTH;

KJaacc 3 — KPaHH H 3J€MeHThH KOHCTPYKUMH HOPMAaJbHOH OTBETCT-
BEHHOCTH.

Knaccel oTBETCTBEHHOCTH NPHBEIEHE! B NPHJIOKEHHH.

KJacc OTBeTCTBEHHOCTH YUMTHIBAIOT NPH ollpeleJeHHH MoKasare-
Jleil, perJlaMeHTHUPYIOUIMX pacyeTHble 3HayeHHs Harpy3okK NyTeM BBe-
JeHus Ko3pPuuueHTa HAaNEKHOCTH N0 Ha3HaUYEHHIO.

2. METOJLbl PACUETA

2.1. J1na pacyeta KpaHOB H HX 3J€MEHTOB HCIOJb3YIOT BHIPaXKeH-
Hble B JACTeDMHHHDPOBAHHOH (opMe MeTOAB TNpeAeJbHBIX COCTOAHHRE
(AAst MeTaanuyecKux KOHCTPYKIMI) ¥ AONyCKAeMBIX HaNpsXKeHUH
(norss MexaHH3MOB).

2.2. Tlpn Hanwuup HeoOXOAHMBIX HCXOAHBIX NaHHBIX JOIIyCKaercs
JJis pacueTa KPaHOB M HX 3JEMEHTOB NMPHMEHATH BEPOATHOCTHEIE Me-
TOIbI.

2.3. Bxonsmue B pacueTHble 3aBHCHMOCTH INOKa3aTell DPEKOMEH-
AyeTcst HaXOAUTh KAaK ciaydailHble BeJHUHHB HJIH K4aK CAydyadHBle Mpo-

[HEeCCHI.



3. YCJIOBHA COXPAHEHHA HECYUIER CNIOCOBHOCTH

3.1. OCHOBHBEIM yC/IOBHEM COXPAHEHHsl Hecylled crnocoOHOCTH 3Je-
‘MEHTOB MeTAIMuecKMX KOHCTPYKUMH H MeXaHU3MOB saBJfdercs CO6-
JIDICHHe TpeGOBaHHﬂ, uTOo AEeHCTBYIOUIHe B 3JeMeHTe YCHJHA He npe-
BBHIIIAIOT €ro Hecyliel CrrocoOHOCTH.

B COOTBETCTBHH ¢ XapakTepoM HaNpsiKeHHS H OCOOEHHOCTAMH
BBINOJIHEHHs1 3JIeMEHTa, a TaKxke CBOHCTB ero MarepHasaa 3a mnpelenb-
Hoe HanpsXeHHe NPHHUMAIOT HOPMATHBHble 3HAuYeHHA MNpeaesia Mpod-
HOCTH, Mpeaejia TeKYyUecTH HJH Npejesa BHHOCIHBOCTH, a AJsA cayyas
fIOTepPH YCTOHUYHBOCTH — KPHTHUYECKOE HAIPsiKEHHe.

3.2. B 060cHOBaHHBIX cAyyYasX OONyCKaeTcs MNPOBOAHTL pacyer:

JJIs TJIAaCTHUHBIX MaTepHaJoB ¢ yueToM paboTel B YNPyronjacTH-
YyecKo# 30He;

IJist OTHeJBbHBIX 30H 3J€MEeHTOB, HCIBITHIBAIOIIMX H3THO, ¢ yueToM
HanpsXKeHHH, MPEeBHINAKIINX KPHUTHUYECKHe HaNpSKEHHA MOTepH Y-
TOHYHBOCTH,;

1pu orpanvyedHoM (N<C5-10%) uyncse LUKJIOB HANpAXKEHHH — IJS
YCJIOBUH MAJOUMKJIOBOH yCTAJOCTH.

4. PACYETHBIE HATPY3KH

4.1. Bre 3aBHCHMOCTH OT MPHHSITOrO MeTOAA pacyeTa cleayeT
YUUTHIBATH, HArpy3Ku CJAEAYIOUIMX BHAOB: CHCTEMAaTHUecKHe, cJaydyai-
Hble, HCKJIIOUHUTENbHBIE H TIPOYHE.

CHcTeMaTHyecKHe ¥ CAydYaiiHble HArpy3KH COOTBETCTBYIOT YCTaHO-
BUBillefics pacuYeTHOH CHTyalHH, HCK/IIOUHTEJbHBIE — IIepexXofHod H
aBapHHHON CHTyalWy, a Mpoune — NepeXOJHOH CHTYALHH.

4.2. CucreMaTHUecKHe HArpy3KH BO3HHKAIOT TNpPH HCIOJb30BAHUH
KPaHOB B YCJ/JOBHAX, oNpeNENeHHBIX 3IKCIJyaTalHOHHOM JOKyMeHTa-
uHell, DTy HArpy3KW BHI3BAHHI CHJIAMH TSXKECTH 3J1eMEHTOB KpaHa H
rpy3a, YCKOpeHHSIMH H 3aMeIJIeHHSIMH MAacchl Ipy3a H 3JIeMeHTOB KOH-
CTPYKIHHM KpaHa, a TakKxKe BBINOJHeHHEM KDAHOM JOMOJHUTEJNbHHIX
onmepanuii, NpeiycMOTPeHHBIX TexHOJorHeii paloT (HanpuMep, NHHA-
MHYeCKHe HarpysKu oT TOJBENIeHHOTO K KPIOKY KpaHa BHOGpartopa).

4.3. K cayuafiHBIM Harpyskam OTHOCSAT Harpy3kH, 00yCJOBJEHHBIE
MeTeOpOJIoTHYeCKHMY ¢aKTopaMu (BeTpOBhle HAarpy3ku B paboueM co-
CTOSIHMH, CHEroBble W TIOJIOJIEJHLIe HAarpy3KH, TeMmnepaTypHbie Bo3jaef-
CTBUS), 2 TakxkKe NepeKOCHbIe HAarpy3kKH IpH YCTaHOBHUBIIEMCH JBH-
¥KeHHH.

4.4, K HCKIIOYHTeJbHHIM HArPy3KaM OTHOCAT BETPOBBIE HArPy3KH
B HepaGoueM COCTOSIHHH, HCIBITAaTeNbHble HATPY3KH, AMHAMHUYECKHE
HarpyskH, BbI3BaHHBle coylapeHHem OydepoB; HArpy3kH, BHI3BAHHDBIE
BHE3aNHBIM OTKJIOUEHHEM 3JIEKTPONHUTAHHS KpaHa H NOJOMKaMH 3Je-
MEHTOB MEXaHH3MOB, 4 TaKXe CelficCMUUYCCKHe HATPY3KH. ,

4.5, K NIpouHM HAarpyskaMm OTHOCHAT HAarpy3kH, BO3HHKAaIIlHe B
npolecce MOHTaX»a M TPaHCNOPTHPOBAaHHUA Kpamna,
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5. PACYET METAJJIMYECKUX KOHCTPYKLLIHHA

51. MeTopn pacuera

5.1.1. MeTtanauueckue KOHCTPYKIHH PEKOMEHAYeTCH PacCUMTHIBATH
N0 MeTOAY MpeleJbHEIX COCTOSHHI. .

5.1.2, ¥cTaHaBJAHBAIOT ABe IPYNNE NPEACTbHHX COCTOSHHH:

] — no HcuepmaHU0 KOHCTPYKUHeH Hecyuled cnocoOHOCTH;

2 — no JOCTHXKEHHIO YCJOBUi, HapyLIaOIUX HOPMAaJIbHYIO SKCIIya-
Tanuio.

5.1.3. llpenenvHble cocTosiHug 1-f rpynnel XapaKTepHU3YIOTCH CJe-
AYIOUIHMH YCJIOBUSIMU: )

paspylleHHe 3JeMEHTAa HJH COeJHHEHHs KOHCTPYKUHH (XDyIKoe,
BA3KOe, YCTaJIOCTHOE); )

JOCTHKE€HHe COCTOSHHS, NPH KOTOPOM JaJbHefilllee yBeNHYEHHE
Harpy3oKk NpHBeJeT K NepeXOly KOHCTPYKUHH HJIH ero 3JeMeHTa B:
H3MeHseMy10 CHCTeMy (HanpuMep BCJEACTBHE IOTePH YCTOHUHBOCTH
GopMELl HAM NOCTHIKEHHS HANPAXKEHHSIMH B onpejelleHHBIX 30Hax ce-
QeHHUA TNpeliesia TEKYUeCTH).

0.1.4, IlpenenbHble cocTOSIHUs 2-H Tpynnbl XapakTepH3YIOTCA CJles
AVIOLULIMH YCIOBHSAMH:

BO3HUKHOBeHueM aedopMauuii u NepeMelleHHil 371eMeHTOB KOHCT-
PYKUHH, NPENsATCTBYIOMIMX HOPMAJbHOH 3KCIJyaTalHH KpaHa (HampH-
Mep HAKJIOH MOATEJEXKEUHBIX HaNpaB/JSIOIIHX, CHHXKABIIUHE TOUYHOCTH.
OCTAHOBKH TPY30BO#l TeNeXKH, AedOPMaUHH KOHUEBHX 6asloK, npHBO-
AsIlHe K YXYAILIEHHIO XO/J0BBIX CBOHCTB KpaHa H T. IL.);

BO3HHKHOBEHHEM KoJeGaHul, NpensaTCTBYIOUIHX NOCTHXKEHHIO yCTa-
HOBJICHHOf TOUHOCTH paboTHl KpaHa, a TaKXe NPHBOAAIIMX K HenO-
MyCTHMBIM BO3AEHCTBHSIM Ha JIOJEH, HaxoAsLIMXcd Ha KpaHe.

02, OCHOBHB E pacuyeTHHe 3ABUCUHMOCTH

5.2.1. PacuetHasy 3aBHCHMOCTb NEPBOTO NPeNeJbHOTO COCTOSHUS:
HMeeT BHA

_ TnF(qm Tf)QS((I’,Rm Tms Ta)s (1)

rie yn— KO3O(QHUIHEHT HaAeXHOCTH MO HA3HAYCHHIO KPaHA HJM 3Je«
MEHTa KOHCTPYKIIHH;

F — o6o0imennoe pacueTHOe ycHiaHue AJsi COOTBETCTBYIONIErO CO-
YeTaHHA Harpysok;

Gn — HODMATHBHAf Harpy3ka;

v — KO3(QPHIHEHT HANEKHOCTH IO HArpysKe;

S — o6oOmenHas Hecymas croco6HOCTL KOHCTPYKUMH HIH ee
3JeMeHTa;

@ — reoMerpudeckud (akTop, XapakKTEePHIVIOUWHHA 3aBHCHMOCTH.
MeXIy AeHCTBYIOIleHd HATPY3KOH M HANPAXKEHHBIM COCTOSHHEM KOHCT-
PYKLHH;

Ry, — HOpMaTHBHOE CONDPOTHBJEHHE MaTepHand;

Ym — K03bEHIHEHT HALEKHOCTH NO MaTepHay;



va — KoabdHuHeRT ycyaoBui paGoTH.
5.2.2. OcnoBHast pacueTHash 3aBHCHMOCTh BTOPOrO TpelejbHOra
COCTOSBAA HMeeT BHJ

T 9 <D, 7)), (2}

cae v — KO3POHIHEHT HateXHOCTH MO HA3HAYCHHIO KpaHa HJH 3Jie-
MeHTa KOHCTPYKIHH;
Yy — 0000miennas 3aBHCHMOCTL MeXIy JAeHcTBYIOIeH Harpya-
KON ¥ NMOKasaTelNMH AedopMauuu;
v'¢ — Koadpuuuent ycaosuii paGoThl.
(Munexke «'> cooTBeTcTByeT BTOPOMY HpEAEILHOMY COCTOSHHIO),
B oGuiem cayuae

1n V0’3 YaT1d

9.2.3. Kospduurenr gageXHOCTH 1o HATPY3Ke Y; YUUTHIBAET BOSe
MOXHOCTb OTKJIOHEHHs] NPH JaHHOM DacyeTHOM COYETAHHH HArpy3oK
OT HX HODMATHBHOro 3HaueHHs. B ofIieM ciyyae B pasHbIX pacHets
HpIX COYETAHHAX HArPy3Ke KaxKJAOro BHJA COOTBETCTBYET CBOE 3HAUEs
HHE 1Yy

5.2.4. KoappuuneHTn yciaoBrit paloTH ya, Y'q YUHTHIBAIOT B 06~
ieM cliyyae BO3MOXHOCTb OTKJOHEHHI:

NPHHATOH pacyeTHoN cXeMBbl OT MPOEKTa KOHCTPYKIUH;

KayecrBa HITQOTOBJEHHS 3JEeMEHTOB KOHCTPYKUHH OT YCTAHOBJEHs
HpIX TeXHHYeCKOA JNOKYMeHTauueii TpeboBaHHull, BKJO4Yas pasMepH
3JIeMeHTOB, BLINOJHeHHe COeAHHeHHH U T. M.

0.2.5. Koapbuunenr HaAeXKHOCTH 1O MATEPHATY Ym YUHTHIBaeT
BO3MOMXHHe OTKJOHEHHA MEXAaHHYEeCKHX XdpaKTepHUCTHK MaTepHaia H
PasMepop ¢OpPTaMeHTa OT YCTAHOBJEHHBIX CTAHAAPTAMH HJH TeXHHYe«
CKUMH YCJAOBHSIMH,

6. PACYHET MEXAHU3MOB

6.1. PacueTnt MeXaHH3MOB H HX 5JIeME@HTOB PEKOMEHJYeTCH Tpes
BOAHTH METOAOM AOIYCKAaEMBIX HaNpAXKeHHH.
OcnoeBas pacueTHast 3aBHCHMOCTh HMeeT BHJ:

D
Fp<——,
n

rae F — o600uiennasa Harpyska HJH BO3LeHCTBHE;

Yn — KO3(PHIHEHT OTBETCTBEHHOCTH 3J1eMEeHTa;

D — obobmenHuii ¢akTop, YUHTHBAIOIHH reOMeTPHUECKHE pa3s
MePH 3JeMeHTa, CBOHCTBA MaTepuaJa H APYrue NokKasartens,
onpepeasome paborocnocobHOCTh MeXaHH3Ma HJH ere
2JIeMEHTA;

n — koaddunuedT 3anaca.



6.2. OcHoBHas pacueTHas 3aBHCHMOCTb AJIf PACUETOB HA NPOU-
HOCTb H CONPOTHBJIEHHE YCTAJOCTH HMEeT BHA:

F
— <l

rie @ — reoMerpuueckuii gakrop;
[0] — monyckaeMoe Hanps:KeHHe, IPH 3TOM

[ol =22,

n

rge R, — HOpMaTHBHOe CONpPOTHBJIEHHE MaTepHala,
6.3. PacueTHoe 3HaueHHe Ko3(pGHIHeHTa 3amaca NPOYHOCTH R
QIpejeNsiioT 1Mo (QopmyJe

n=n,-Ny-ns,

TAe 1| — KO3(PPHUUMEHT YCJOBHi 3KCIJyaTalHH, YYHTHBAIOIMHA pe-
KHM H BePOSTHOCTbL BO3HHKHOBEHHS Neperpysok;
ny — K03(Q(PHUHEHT, YYHTHIBAIOIUHH BJAHAHHE HEOAHOPOAHOCTH
CTPYKTYDH MaTepHajia Ha COIDPOTHBJEHHE pa3pylleHHIO,
N3 — K03Q(QHIHNENT, YYUTHIBAIOLIHNA TOYHOCTh pacyeTa Harpy3ox
H HanpsiXXeHUH B pacueTHOM CEYE€HHH,



L FIvIN /NI

O6sa3aressroe

KJIACCHl OTBETCTBEHHOCTH KPAHOB U HX 3JIEMEHTOB

Oboana- Cregenb OTBETCT- HanMeHoBanHe KpaHa
QeHRe BEHROCTH KDaHa HIIWX 3JIeMeHTa
nABCCA HANER SAEeMEHTa
—
| Ocobo Bhico- KpaHn, TpaHCIOpTHpYIOUIUE ONMaCHHI Ipy3;
Kas TPAHCIIOPTHO-TEXHOJOrHYECKHE KPAHB MeTasJayp-
THYECKOrD TNPOH3BOACTSA;
KPaHbl ATOMHBIX 3HEPreTHUeCKUX OOBEeKTOB;
Kpanbl, 00cayxuBawliide 0cob0 OTBEPCTBEHHKH
TEXHOJOTHYeCKHH NpoNece NMPH OTCYTCTBHH pe3epBH-
pOBaHuA.
DnemenTH KpaHOB Kjacca 1: Hecylias MeTano-
KOHCTPYKIHS, MEXaHU3M NOAbEMA T'PYy3a H lepeiBH-
KeHHs KPaHa M TeJeXKH
2 Brcokas Kpanw, He Bowelmrde B KJacc .
DaeMeHTH KPAHOR KJacca 2: HeCYINas MeTajino-
KOHCTPYKIHSA, MEXaHH3M HOAbEMa rpysa
3 Hopwmaabunasn DJIeMEeHTHl KPAHOB KJacca 2: MEXAHH3M NIepefBH.

HeHHSA KPAHOB U TeJIXKKH
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