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Hoisting cranes. Basic provisions of design

MKC 53.020.20
OKTT 31 5000

[ata BBegeHus 01.01.92

HacTosiuii cTaHAapT pacnpocTpaHsAeTCs Ha KpaHbl MOCTOBOIO TWMa U KOHCO/bHbIE U YCTaHaBMBaeT
pPeKOMeHyeMble OCHOBHbIE MOMOXEHUS pacyeTa C Lefblo 06ecrneveHUst HafeXXHOCTU Mpy YCTaHOBKeE,
MOHTaXe M 3KCM/yaTalum KpaHoB.

1. ObBWWE MOJIOXKEHWA

1.1. PacyeTbl KpaHOB W WX 3/1eMEHTOB [AO0/KHbl BbINOMHATLCA B COOTBETCTBMM C YTBEPXKAEHHOW
HOPMaTVBHO-TEXHNYECKOI JOKyMeHTaLuen. B 060CHOBaHHbIX Cryvasix AOMyCKaeTcsi MPOBOAWUTbL pacyeTbl
Ha OCHOBe pe3y/IbTaTOB TEOPETUYECKUX WM IKCMEPUMEHTA/IbHbLIX WUCCMEA0BaHUA WAN C WCMOS1b30BaHNEM
WNHXXEHEPHbIX METOAUK.

1.2. PesynbTaTbl pacyeTa LO/DKHbI 06ecneyMBaTb COXPaHEHME Hecyllleil CNOCOBHOCTU KpaHa W ero
3/1EMEHTOB, a TaKXe HafeXXHOCTU NPY 3afaHHbIX IKCM/yaTauMOHHbIX XapaKTePUCTMKAxX B TeyeHWe ycTa-
HOBJ/IEHHOI 0 CPOKa CNy>6bl, MPY YCN0BUN U3rOTOB/IEHNS, YCTAHOBKM M UCNOMNb30BAHUSA KpaHa B COOTBET-
CTBMM C TPe6OBAHNAMMN HOPMATUBHO-TEXHNYECKOW W 3KCNyaTauMoHHOW LOKYMEHTaLUN.

1.3. Mpwu pacuyeTe KpaHOB ClefyeT yuuTbIBaTb CrefytoLime pacyeTHble CUTyaunm:

YCTaHOBMBLUYIOCH, NMEIOLLYIO MPOAO/KUTENIbHOCTb TOM0 Xe MopALKa, YTO U CPOK CNY>Obl KpaHa unm
CPOK €ero COOTBETCTBYHLUMX 3/1EMEHTOB A0 CAMCAHWA WAW [0 KanuTaJbHOrO pemMoHTa (ecnnM TakoBOW
Npou3BOANTCA);

NepexofHyto, UMeOLLLY0 MPOAO/IXUTENBHOCTb, HEBO/TbLLIYIO MO CPABHEHMIO CO CPOKOM C/TyX0Obl KpaHa
(HanpvmMep, TPaHCNOPTUPOBKA U MOHTaX KpaHa, MCMoMb30BaHWe TEXHOIOMMYECKOro KpaHa A1 MOHTaX-
HbIX pa6boT):

aBapUIHYH0, XapaKTepu3ytoLLyCS Masoii BEPOSATHOCTbIO NOSIB/IEHUST U NMPOAC/KNTENBHOCTLIO (Hanpu-
Mep, 06yCNOB/IEHHYIO CTO/IKHOBEHWEM KPaHOB, BHE3aNHbIM 0TKa30M KaKoro-nnbo anemeHTa KOHCTPYKLUK).

YKasaHHble pacyeTHble CUTyaL K ONpeaensitoT BbIG0P COOTBETCTBYHOLLMX PACUHETHBIX CXEM W YC/IOBWIA
Harpy>eHns KpaHoB U WX 3/IEMEHTOB, BUAbl NpegesibHbIX COCTOSAHWI U APYrUX MokasaTenel, onpegensito-
LLMX HECYLLYH CMOCO6HOCTb 1 PaboTOCMOCOOHOCTb KOHCTPYKLUNN.

14. TpuHATbIA MeTOA pacyeTa, a Takxke MCMOMb3yeMble ANsi pacyeTa MCXOAHble AaHHbIE AO/MKHbI
YUUTbIBaTb BO3MOXHY0 M3MEHUYMBOCTb AEACTBYIOLLMX HArPY30K, FeOMETPUYECKUX N MEXaHUYECKNX CBONCTB
MaTepuasia 3a CPOK C/Y)XObl KpaHa WM ero aneMeHTa (HanpvmMep, BO3MOXHOCTb YBeIMYEHUA Maccbl
KOHCTPYKLMW BCMEACTBME MPOBOAMMbIX B X0fe 3KCMyaTauum MOAEepHM3aLMK, YMEHbLUEHUS CeYeHWUiA
3/1EMEHTOB BC/MEACTBME M3HOCA U KOPPO3UK).

15. [ns yyeTa cTeneHy OTBETCTBEHHOCTU KPaHOB U KX 3/IEMEHTOB, a Takke MoCNeACTBUA, CBA3aHHbIX
C WX BO3MOXHbIM OTKa30M, YCTaHaB/IMBAOTCA C/iefyloLiMe KacCbl OTBETCTBEHHOCTW, Ornpefensiemble
Ha3HayYeHMeM KJacca WUan ero 3/1eMeHTOB:

knacc | — KpaHbl 1 31eMeHTbl KOHCTPYKLMM 0C060 BbICOKOW OTBETCTBEHHOCTY;

Knacc 2 — KpaHbl W 3M1eMeHTbl KOHCTPYKLUWN BbICOKOM OTBETCTBEHHOCTMU:

Knacc 3 — KpaHbl W 3M1eMeHTbl KOHCTPYKLUWUW HOPMasibHOM OTBETCTBEHHOCTM.

MepeneyaTka BoCMpeLlgHa
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Knaccbl 0TBETCTBEHHOCTY NPUBEEHbI B MPUIOKEHUN.
Knacc OTBETCTBEHHOCTVM YYMTbIBAOT MpW  OMpedesieHUN MokasaTesieid, pernamMmeHTUPYHOLLMX
pacyeTHble 3HaYeHUS Harpy3oK nyTem BBeAeHUS Koah(MLMeHTa HaAe>XXHOCTW MO Ha3HaYeHMIo.

2. METOAbl PACYETA

2.1. inA pacyeTa KpaHOB M UX 3/1EMEHTOB UCNO/b3YIOT BbIPaXKeHHbIE B JeTEPMUHNPOBAHHOM hopme
MeTOfbl MpefesibHbIX COCTOSHUIA (A8 MeTaUIIMYECKUX KOHCTPYKLWIA) 1 fOMYCKaeMbIX HanpskeHwi (4
MexaHW3MOB).

2.2. Mpy HanMuuM HeobXOAUMBIX WCXOAHbIX AaHHbIX AOMYCKaeTCs ANA pacyeTa KpaHoB U WX
3/1EMEHTOB MPUMEHATb BEPOATHOCTHbIE METOABI.

2.3. Bxogawve B pacyeTHble 3aBMCMMOCTM MNOKas3aTenn PeKOMeHAyeTCs HaxoauTb Kak cry4aliHble
BE/IMUYMHBI UM KaK C/lyyYaiiHble NpoLecchbl.

3. YCNIOBUA COXPAHEHWA HECYLLEN CMOCOBHOCTMW

3.1. OCHOBHbIM YC/IOBMEM COXPaHEHWSI HeCyLleil CMOCOBHOCTU 3/1EMEHTOB  METa//IMYECKMX
KOHCTPYKLMIA 1 MeEXaHU3MOB SIBMISIETCA cO6Mt0f4eHMe TpeboBaHWS, YTO AeMCTBYHOLLME B 3/1EMEHTE YCUIms
He MPeBbILLAIT ero HecyLled CMoCcoBHOCTM.

B cOOTBETCTBMM C XapaKTepoM HamnpsbKeHUs U 0COBEHHOCTAMMU BbINOMHEHWS 3M1EMEHTa, a Takke
CBOWCTB €ro MaTepuasa 3a npefesibHOe HanpsXXeHWe MPUHMMAKOT HOPMaTUBHbIE 3HAYeHWs npegena
NPOYHOCTW, Mpefena TeKyyecTW WAM Mnpefena BbIHOCAMBOCTW, a ANA Ciayvas NoTepu yCcTOMYMBOCTM —
KPUTUYECKOE HamnpshXeHue.

3.2. B 060CHOBaHHbIX C/lyyasx AoMnycKaeTcs NPoBOAWTL PacyeT:

019 NAaCTUYHbIX MaTepuasioB ¢ YY4eTOM paboTbl B YNPYronaacTUYecKon 30HE;

ONA OTAeNbHbIX 30H 3/1EMEHTOB, MCMbITbIBAOLWMX W3NG, C YH4ETOM HaNpPsHKeHW, NpeBbILLALLINX
KPUTUYECKME HamnpshKeHWs MoTepu yCTOWUNBOCTY;

npu orpaHvyeHHoM (N 4 5 104) unucne UMKIOB HaMpsHKeHUn — [NS YCNOBUWA MasioLMKI0BOW
YCTaN0CTH.

4. PACYHETHBIE HAIPY3KWN

4.1. BHe 3aBUCMMOCTM OT MPUHATOrO0 MeToAa pacyeTa c/iefyeT YyuuTbiBaTb HArpy3ku CregyroLmx
BMLOB: CUCTEMATUYECKUE, CNyYaliHble, UCKOUNTENbHbIE Y NPOYKeE.

CucTemaTnyecKme W ciyyaiHble Harpy3ku COOTBETCTBYIOT YCTAHOBUBLLEWCA pacyeTHOM cuTyauuu,
UCKNIOYUTENIbHbIE — MEePEX0HONM U aBapuUinHON cuTyauuun, a npoymne — NEPexofHON CUTyaunn.

4.2. CuctemaTtnyeckve Harpyskym BO3HWKAKOT MpPU  UCMO/Mb30BAHUN  KPaHOB B  YC/0BUSAX,
onpefeneHHbIX 3KCMNyaTaunoHHOW JOKYMeHTaU en. TN Harpy3Ky Bbi3BaHbl CUIaMU TSDKECTU 3/1EMEHTOB
KpaHa 1 rpysa, YCKOPeHUAMMN 1 3aMef/IeHUAMU MacCbl Fpy3a M 3/1eMeHTOB KOHCTPYKLMM KpaHa, a Takxke
BbIMO/IHEHVEM KpPaHOM AOMOMHUTENbHbIX Onepaluii, NpefycMOTPeHHbIX TEXHOMOMMeRn paboT (Hanpumep,
OVUHAMUYECKMEe Harpy3ku oT MOfBeLLUeHHOro K KPIoKy KpaHa Bubpatopa).

4.3. Kcny4vaiHbIM Harpy3kam OTHOCAT Harpysku, 06ycnoBeHHble METEOPOOrMYecKMMM hakTopamm
(BeTpoBble Harpysks B paboyem COCTOSIHUWM, CHEroBble W TOM0flefHble Harpysku, TemnepaTypHble
BO3LENCTBMSA), a TaKKe MePeKOCHbIE Harpy3ku npu yCTaHOBMBLLEMCS ABVXXEHUN.

4.4, K VCKAUUTENbHbIM Harpyskam OTHOCAT BETPOBble Harpyskum B Hepaboyem COCTOSHUMN,
UCMbITaTe/IbHbIE Harpysku, AMHAMWUYECKMe Harpysku, Bbl3BaHHble cOyAapeHueM Oy(epoB; Harpysku,
Bbl3BaHHbIE BHE3aMHbIM OTKJ/IHOYEHMEM 3/IEKTPONUTAHUS KpaHa W NOJIOMKaMW 3/IEMEHTOB MeXaHU3MOB, a
TaKxke CeMCMMYECKME HarpysKu.

45. K npoynm Harpyskam OTHOCAT Harpys3ku, BO3HUKalOLWMe B TMPOLECCE MOHTaXa W
TpaHCrnopTUPOBaHNA KpaHa.

5. PACYET METAJ/UTMYECKUX KOHCTPYKLNI

5.1. MerToj pacyeta

5.1.1 MeTannmuyeckme KOHCTPYKLUN PEKOMEHLYeTCHA paccuuTbiBaTb MO  METOAY NpefenbHbIX
COCTOSIHUN.

5.1.2. YcTaHaBnuBatoT fBe rpynnbl MpeaebHbIX COCTOSHWIA:
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1 — HO McYepnaHMo KOHCTPYKLMEN HecyLleit cnocobHocTu;

2 — N0 AOCTMXEHWUIO YC/IOBUIA, HapyLLAKLMX HOPMasIbHYIO 3KCM/yaTalmio.

5.1.3. MpegenbHble COCTOSIHMUA 1-i1 Tpynnbl XapaKTepusyoTCs CeayrLWUMN YCIOBUSMM;

paspyLUeHue 3neMeHTa Uan CoeJMHEHNSA KOHCTPYKUUN (XPYMKOE, BA3KOE, YCTaIOCTHOE);

[LOCTV)KEHME COCTOSIHWA, NPU KOTOPOM [arnbHelillee yBeNMYeHUe Harpys3oK MnpuBefeT K repexomy
KOHCTPYKLUWN UM €ro 3/1eMeHTa B M3MeHsIeMyt0 CUCTEMY (Hanpumep, BCeACTBME MOTepU YCTOWUMBOCTM
(hOpPMbI MW JOCTUMXKEHNS HANPSHKEHUAMW B ONpefesieHHbIX 30HaX CeYeHUs npefena TeKy4vecTu).

5.1.4. TMpepenbHble COCTOAHUA 2-/ TPynMbl XapaKTepUsyTCA CeayrLWNUMN YC/IOBUSMU:

BO3HWKHOBEHMEM gdedopMauUnii 1 NEePEeMELLEHUA 371EMEHTOB KOHCTPYKLUUKW, MNPEnsiTCTBYHOLLMX
HOPMasIbHOM 3KCNyaTauum KpaHa (HanpyvMep, HakKIOH NOATENeXeYHbIX HanpaBASIOLWMX, CHUMXKAOLLNIA
TOYHOCTb OCTAHOBKW TIpy30BOI TeNeXKW, AeiopMaLMy KOHLEBbIX 6anoK, NpuBOAALLME K YXYALLEHUO
XOA0BbIX CBOWCTB KpaHa 1 T. n.);

BO3HWKHOBEHMEM KonebaHuii, MpensiTCTBYIOLMX AOCTUDKEHUIO YCTAHOB/IEHHOW TOYHOCTM pPab6oThbl
KpaHa, a Takke MpUBOAALLMX K HELOMYCTUMbIM BO3LENCTBUSIM Ha MHOAEN, HaxXOo4ALWMXCS Ha KpaHe.

5.2.  OCHOBHbIe pacyeTHble 3aBUCMMOCTU

5.2.1. PacyeTHas 3aBUCMMOCTb MepBOro MNpeAesibHOro COCTOSIHUA UMeeT BUfA

YNam N )*£(d , R,,,ym,?,,), @)

rae yMm — Koa(ULMErTT HageXXHOCTY MO HasHAUYeHWUIO KpaHa WM 3feMeHTa KOHCTPYKLMK;

F — 0606LLeHHOe pacyeTHOe ycuamne 4/ COOTBETCTBYHOLLIEr0 COHETaHNA Harpysok;
0,, — HOpMaTMBHasA Harpyska;
V| — KO3(h(PMLUMNEHT HAAEXHOCTY MO Harpyske;

S — 0606LeHHan Hecylwasi CNOCOOHOCTb KOHCTPYKLMU U ee 3/IEMEHTA;
& — reomeTpuYecKuii haKTop, XapaKTepu3yoLwmii 3aBUCMMOCTb MeXay AeCTBYIOLLEA HarpysKkoi u
HanpsKeHHbIM COCTOSTHMEM KOHCTPYKLWW;
R,,— HOpMaTMBHOe COMPOTWB/EHNE MaTepuana;
yM — KO3(h(PULMEHT HAAEKHOCTU MO MaTepuany;

yd — Ko3athhnuMeHT ycnoBuii paboTbl.
5.2.2. OcHOBHasa pacyeTHas 3aBUCMMOCTb BTOPOro MnpefesibHOro COCTOAHUA UMeeT BUA

(2)

rge yi — KO3aPUUMEHT HAAXKHOCTM MO HA3HAYEHWUIO KpaHa WKW 3/1eMeHTa KOHCTPYKLMK;
V — 0606LLeHHas 3aBUCMMOCTb MeXAy AeCTBYHOLLEN Harpy3Koi u nokasatensmu geopmauymu;
Y/ — KO3(h(PULMEHT yCnoBUiA paboTbl.
(NHpeKe «'» cOOTBETCTBYET BTOPOMY Mpefe/ibHOMY COCTOSHMIO). B obiem cnydae
Yu*b :¥f*y/-

5.2.3 Koah(nUMEHT HAAEXXHOCTM MO Harpys3Ke Y, y4nTbIiBaeT BO3MOXHOCTb OTK/IOHEHUSA NPU JaHHOM
pacyeTHOM COYeTaHWW Harpys3oK OT MX HOPMATMBHOrO 3HaveHus. B obLiem criyyae B pasHbIX PacyHeTHbIX
COYETaHUAX Harpyske Kaxpaoro Buia COOTBETCTBYET CBOe 3HAueHue ).

5.2.4 KoaththnymeHTbl ycrnoBuii paboTbl yd, Yyj yunTbiBalOT B 00WEM C/lydae BO3MOXHOCTb
OTKJ/IOHEHWIA:

NPVHATON pacyeTHOWM CXeMbl OT NMPOEKTa KOHCTPYKUNN;

KayecTBa M3roTOB/IEHUS 3/1IEMEHTOB KOHCTPYKLUUKN OT YCTAHOB/IEHHbIX TEXHUYECKOWN JOKYMEeHTaL e
Tpe6oBaHWi, BK/OYas pa3Mepbl 3/1EMEHTOB, BbIMO/HEHWE COEAUHEHNA W T. M.

5.2.5. Koapuumeirt HafgeXXHOCTU MO  Marepuasty YT YUMTbIBAET BO3MOXHbIE OTKJ/IOHEHUSA
MeXaHNYeCKMX XapaKTepucTUK MaTepuasa 1 pasMepoB copTaMeHTa OT ycTaHOaTeHHbIX CTaHAapTamn unu
TEXHUYECKMMU YCIOBUAMMU.

6. PACHET MEXAHM3MOB

6.1. PacuyeTbl MeXaHW3MOB W WX 3/1EMEHTOB PEKOMEHAYeTCs NPOBOAWTL METOLOM [OMyCKaembiX

HanpsKeHWIA.
OcHOBHasl pacyeTHas 3aBMCMMOCTb MMeeT BUL;
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rae 0606LLeHHas HarpysKa uan BO3LeiCTBYE;
Y,, — KO3(h(PMLUNEHT OTBETCTBEHHOCTMN 3/1EMEHTA;
D —0606LLeHHbIN (haKTop, YUMUTbIBaIOLLMI reoMeTpuyeckre pasmepbl 3/1eMeHTa, CBOMCTBA MaTepuana
1 Apyrve nokasartenu, onpegensioine paboTocnoco6HOCTb MexaHU3Ma Wn ero 3femMeHTa;
A — KO3(h(hMUMeHT 3anaca.
6.2. OcHOBHasl pacyeTHasi 3aBMCUMMOCTb /18 PacyeToB Ha MPOYHOCTb M COMPOTMBIEHWNE YCTaNoCTn
NMeeT BUA!
*1
*lo]
roe ® — reomeTpuyeckuii hakTop;
|0) — gonyckaemoe HanpsXeHWe: Npu 3TOM

rge R,, — HOpMaTMBHOE CONPOTUB/IEHNE MaTepuana.
6.3. PacuyeTHOe 3HayeHVe Ko3a(hHMNMelrra 3anaca NPOYHOCTM A ONpeaenstoT no opmyne

AB W, *Nx s},

rae s, — Ko3((ULMEHT YCNOBUI SKCM/yaTalmm, YUUTLIBAIOLLMIA PEXUM 1 BePOSITHOCTb BOSHUKHOBEHUS
rneperpysok;
N2 — Ko3ahMLMe>TT, yUNTbIBaOLWMIA aTUSIHWE HEOAHOPOAHOCTY CTPYKTYPbl MaTepuasia Ha ConpoTuB-
NeHNe paspyLLeHUto;
A1, — KO3(PHULMEHT, YUUTLIBAIOLLWMIA TOUHOCTL pacyeTa HarpysoK U HanpsbKeHWn B PacUeTHOM CeUeHUN.
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MPUNNOXXEHWE
ObsizaTENBHOE

KNACCbI OTBETCTBEHHOCTU KPAHOB U X 3/TIEMEHTOB

OGowavyeHunc CTeneHb oTuc7Clec>111locTn KpaHa unmn
Knacca anemeHTa
1 Oco060 BbiCOKas
2 Bbicokas
3 HopmanbHas

HanmckonaHke kpaHa mnm Memeunn

KpaHbl, TpaHCNOPTUPYHOLLME ONACHbIW Fpys3;

TPaHCNOPTHO-TEXHOMOTMYECKIE KpaHbl MeTanaypruyec-
KOro Npon3BOACTBA!

KpaHbl aTOMHbIX 3HEpreTu4eckux 06bEKTOB;

KpaHbl, 06CcnyxunBatoL e 0co60o 0TBETCTBEHHbIV TEXHO-
NOTUYecKuii NpoLecc Npu oTCYTCTBAM pe3epBMPOBaHMS.

JneMeHTbl KpaHOB Knacca 1: Hecylyas MeTannoKOHCTPYK-
LMS. MexaHU3M nofbema rpysa W MepeiBUIKEHUS KpaHa U
TeNnexKku

KpaHbl, He Bowefwue B knacc 1
3NeMeHTbl KpaHOB Kacca 2: Hecylias MeTan/IoKOHCTPYK-
LuMa, MexaHn3M nogbema rpysa

OIeMEHThI KpaHoB Knacca 2: MexaHusm nepeasuxeHnsa
KPaHOB M Te/IEXXKU
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