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Mpeancnosune

Llenn, ocHOBHblE MPUHLMMNbI 1 OCHOBHOW NMOPSiAOK NpoBefeHns paboT No MeXrocyaapcTBEHHOM
cTaHfapTusaunm yctaHossieHbl B TOCT 1.0—92 «MexrocyfapcTBeHHass cuctema craHgapTusauunm.
OcHOBHble nonoxeHus» n NOCT 1.2—2009 «MexrocygapcTBeHHass cuctema ctaHgapTtusaumnmn. CraH-
[apTbl MexrocyfapCTBeHHble, Npasuia, pekoMeHAaLunm no MexXrocyfapCTBEHHOW cTaHfapTusauuu.
MpaBuna pa3paboTku, NPUHATUA, OOHOB/IEHNA N OTMEHbI»

CsefileHns o cTaHfjapTte

1 PASBPABOTAH 3akpbITbiM akunoHepHbIM 06uecTsoM «PATTE» (SBAO «PATTE»)

2 BHECEH ®epgepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PErysiupoBaHnio 1 MeTponornm

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiorMm n ceptudmkauymm no
nepenvcke (npotokon Ne 62-N ot 03.12.2013)

3a npuHATHE NporosiocoBanu:

KpaTkoe HaumeHoBaHve CTpaHbl Kof cTpaHb! CokpallleHHoe HaumeHoBaHve

no MK (MCO 3166)004-97 no MK (MCO 3166) 004-97 HaLMOHa/IbHOro opraHa no ctaHaapTu3aumm
ApmeHus AM MwuH3aKoHOMUKM Pecny6nukn ApMmeHus
Benapycb BY [occtaHpapTt Pecnybnvkn Benapycb
Kuprusnsa KG KbipreisctaHgapT
Mongosa MD Monpgosa-Ctangapt
Poccusa RU PoccTtaHpapT
TaKukucTaH TJ TagxukcTaHgapt
Y36ekncTtaH uz Y3ctaHgapT

4 Tpukasom PefepasibHOro areHTcTBa MO TEXHUYECKOMY peryimpoBaHuio U MeTposiorMu ot
22 aBrycta 2014 r. No 943-CcT MexrocyfapcTBeHHblii ctaHgapt FOCT 32579.1—2013 BBefeH B gelicTBue B
KayecTBe HaluuMoHanbHOro ctaHgaprta Poccuiickoii ®epgepaumm ¢ 01 uoHs 2015 r.

5 HacTosilmii ctaHgapT pa3paboTaH ¢ y4eTOM OCHOBHbIX HOPMATVBHbIX MOMIOXEHN MeXAyHapoAHOro
cTtaHgapTa NCO 8686-1:2012 «KpaHbl rpy3onogbemMHble. MpuHLMNbI (hOpMUPOBaHNS Harpy3oK U KOMGUHa-
umit Harpysok. Yactb 1: OcHoBHble nonoxeHus». (ISO 8686-1:2012 «Cranes - Design principles for loads
and load combinations - Part 1. General»).

CTeneHb COOTBETCTBUA - HeakBuBaneHTHas (NEQ)

6 BBEJIEH BIMEPBbIE

MHdopmauma 06 n3MeHeHUsAX K HacToslwemMy cTaHgapTy Ny6ankyeTca B eXerogHoM uHgopmaum-
OHHOM ykasaTene «HauuoHanbHble CTaHA4apThl», @ TEKCT M3MEHEHWH U NOonpaBokK - B eXEeMeCSAYHOM
MHOpMaLMOHHOM YKa3aTene «HauumoHanbHble cTaHAapThli». B cnyyae nepecmoTtpa (3aMeHbl) UamM o T-
MeHbl HacToALWero ctaHgapTa COOTBETCTBYW L ee yBeloM/IeHne 6yaeT ony6/MKOBAHO B eXeMBCAY-
>l0M UHOPMaLMOHHOM YykasaTene «HauuWoHanbHble cTaHfapTbl». CooTBeTCTBYlOWas MHpopmayus,
yBefloM/IeHNe N TEKCTbl pasmeLialnTcsa Takke B MHPOPMaLMOHHOW cncTeme obLero Nnonb3oBaHus - Ha
othuumnanbHom caiiTe defgepanbHOro areHTcTBa N0 TEXHUYECKOMY PEryvpoBaHUio U MeTponornun B
cetn WNHTepHeT

© CtaHpapTuHcopm. 2015

B Poccuiickoii ®efiepaunu HacTosAWmMiA cTaHAAPT He MOXET 6bITb MO/IHOCTHIO UM YACTUYHO BOCMPO-
M3BEfiEH, TUPaXWPOBAH M pacnpocTpaHeH B kayecTBe oMLUManbHOTO u3faHus 6e3 paspelueHus depge-
pasibHOro areHTCTBa No TEXHUYECKOMY Pery/iupoBaHunio U MeTposiormu
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BeBepneHne

Hactosiwmii cTtaHgapT, YycTaHaB/AMBalOWMWA nNpaBuia OnNpefesieHns pacyeTHbIX Harpysok [ans
NPOEKTUPOBAHNA TPy30No4beMHbIX KPaHOB, ABMASETCA MepBOi YacTbio KOMMekca CTaHAapToB «KpaHsbl
rpysonofgbemHble. MpUHUMIbLI (DOPMUPOBaAHNA PaCHETHbIX HArpy30K N KOMOUHAaLMWA Harpy3oK.

B cTaHgapTe yuTeHbl OCHOBHblE HOpPMAaTWBHblE MMOMIOXEHUA CAedylwWwmnx MexedyHapoaHbIX W
eBponencknx cTaHaapToB:

- WCO 8686-1:2012 «KpaHbl rpy3onofbemMHble. MpuHUMNbI DOPMUPOBAHUSA HArpy3ok n KoMbuHauuii
Harpy3ok. Yactb 1: OcHOBHble nosioxeHusa». (ISO 8686-1:2012 «Cranes - Design principles for loads and
load combinations - Part 1. General»).

- EH 13001-1:2010 «be3onacHocTb rpy3onoAbLeMHOro  KpaHa. O6wwne TpeboBaHua K
npoektnpoBaHuio. Yactb 1. OCHOBHble NpuHUUMNBLI U TpeboBaHua» (EN 13001-1:2010 «Cranes safety -
General design - Part 1: General principles and requirements (consolidated version)»).

- EH 13001-2:2012 «be3onacHoCTb rpy3onogbLEMHOro  KpaHa. Obuwwne TpeboBaHusA K
npoekTnpoBaHuio. Yactb 2. BosgeiictBue Harpysok» (EN 13001-2:2012 «Crane safety - General design -
Part 2: Load actions»)

- EH 13001-3-1:2012 «BesonacHocTb  rpy3onogbeMHoOro kpaHa. O6wue TpeboBaHua K
npoektnposaHuntio. Yactb 3-1. TpefenbHoe CcOCTOAHME W MNOATBEPXAEHWE COOTBETCTBUS CTasibHbIX
KOHCTpyKuuii» (EN 13001-3-1:2012 «Cranes - General Design - Part 3-1: Limit States and proof
competence of steel structure»).
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M E X T OCUYLAPCTUBETHHUBbB R CTAHAAPT

KPAHbI TPY30MNOAbEMHbLIE
NMPNHUWMNbI @OPMUPOBAHNA PACYETHbIX
HAMPY30K U KOMBUHALIMIA HAFPY30K

YacTtb 1
O6Lwmre NnonoxeHns

Cranes. Design principles for loads and load combinations. Part 1. General

Jata eBegeHns — 2015—06—01

1 06nacTb NPUMEHEHUS

Hactoswumii cTaHgapT ycTaHaBnuBaeT 06LWMe MPUHLWNLI ONpefefieHns pacyeTHbIX Harpysok n ux
KOMBMHaLUUiA, NCNOMb3YeMbIX A1 NPOEKTUPOBAHUS TPY30MNOABEMHbIX KPAHOB U UX MEXaHUYeCKUX 3/1eMeH-
TOB.

HacToawmin ctaHgapT pacnpocTpaHsaeTcs Ha BCe BWAbl FPYy30NOAbEMHbIX KPAaHOB, YKka3aHHbIX B crne-
LpanbHbIX YacTsAX HacTOAWEro ctaHAapTa, a Takke rpy3onofgbemHblie nebefku, Tanu v 3N1eMeHTbl rpy3o-
NOABEMHbIX KPaHOB, MPOEKTUPYeMble U/unn n3rotTaBnmeaemble OTAe/NbHO.

CraHfapT He pacnpocTpaHsaeTcs Ha:

- MnaByyne KpaHbl N KpaHbl, yCTaHaB/MBaeMble Ha CyAax v NaByvnx COOPYXeHNsX;

- Tpy30nofbemMHble KpaHbl, yCTaHaB/IMBaAEMbIE B LUAXTaXx;

- KpaHbl, paboTaloline ToNbKO C HaBeCHbIM 06opyaoBaHueM (Bubponorpyxarensamu, 6ypoBbiM 060-
pyfoBaHuem v np.);

- KpaHbl, ABNAOLWMECH 3/IeMEeHTaMMN CreunasbHOro TEXHO0MMYeckoro o6opyoBaHus;

- NOABEMHVIKA W BbILLKW.

[lelicTBne cTaHgapTa pacnpocTpaHaeTcs Ha BHOBb NPOEKTMPYeMble KpaHbl, a TakKe Ha KpaHbl, Bnep-
Bble BBO3UMbIE Ha TEPPUTOPUIO B HALMOHA/bHbIX CTaHA4apTax rocyapcTs, YNOMSAHYTbIX B MPEAUCIOBUN Kak
NPOros0coBaBLUMX 3a MPUHATAE MEXroCyAapCTBEHHOro cTaHjapTa.

2 HopmaTtuBHbIE CCbINKK

B HacTosiLem cTaHfapTe NUCNOJb30BaHbl CCbIIKN Ha CiefyloLne MeXrocyapCTBeHHbIe CTaHapThl;
FOCT 1451-77 KpaHbl rpy3onofbeMHble. Harpyska BeTpoBas. Hopmbl 1 MeTOA onpefenieHus.
FOCT 27.002-89 HapgexHoCTb B TexHUKe. OCHOBHbIE MOHATUA. TepMuHbl 1 onpegeneHns

FOCT 27555-87 (MCO 4306-1-85) KpaHbl rpy3onogbemMHble. TepMUHbI 1 onpeaeneHus.

MpumeuyaHue - [Mpyu NOMb30BAHUN HACTOSLMM CTAaHAAPTOM Liesiecoo6pasHo NPOBEPUTL AeliCTBUE CCbl-
NIOYHBIX CTAHAAPTOB B MHGOPMALMOHHON cuCTemMe 0o6Liero nosb3oBaHWs — Ha odmumanbHOM caiite ®depepanbHOro
areHTCTBa MO TEXHUUYECKOMY PEryNIMPOBaHUI0 U METPONOTNN B CETU VIHTEPHET MU NO EXEr0AHOMY WH(OPMALUOHHOMY
yKasaTteno «HauuoHanbHble CTaHAapTbl», KOTOPbIA ONy6/IMKOBAH NO COCTOSHWIO HA 1 SsHBaps TEKyLWero roga, v no Bbl-
nyckam exeMecsiyHOro MHGOPMaLMOHHOTO ykasaTens «HauumoHanbHble CTaH4apThl» 3a TeKyWnii rog. ECan cCblnoyHbIi
CcTaHZapT 3aMeHeH (M3MEHEH), TO MpW MOSIb30BAHWM HACTOAWMWM CTaHAApTOM C/lefyeT PyKOBOACTBOBATHLCS 3aMEHS0-

MM (U3MEHEHHbIM) CTaHAapToM. ECnu CcbiNoYHbIi cTaH4apT OTMeHeH 6e3 3aMeHbl, TO NOJIOKEeHWe, B KOTOPOM faHa
CCbI/IKA Ha HEro, MPUMEHSIETCS B YacTy, HE 3aTParMBarnLL el 3Ty CCbKy.

3 TepmuHbl 1 onpepeneHns

B HacToswem craHgapte npuMmeHeHbl TepMuHbl TOCT 27.002 n TOCT 27555. a Takxe cnegyiwouue
TEPMVHbI C COOTBETCTBYIOLWUMMN ONpefesieHNaMY,

3.1 Hecywlaa cnoCOBHOCTb KOHCTPYKLUMM: MakcumanbHas Harpyska, KOTOpylo MOXET BblAepXuBaTb
KOHCTPYKLMA 6e3 noTepn yHKLMNOHA/bHbIX Ka4ecTB.

3.2 npoyHoCTb: CNOCOBHOCTb 06bEKTa CONPOTUBAATLCA pPas3pyLUEHNIO UM BO3HUKHOBEHWUIO MAacTu-
yeckmx fgedopmaumnii nog AeicTBNUEM MPUIOXKEHHBIX Harpy3oK.

3.3 HOMUHaNbHOE 3HayeHue Harpys3ku: 3HauyeHue Harpysku, yCTaHOB/IEHHOE B TEXHUYECKON [O0KY-
MeHTaLun ANs 3afaHHbIX YCN0BUI HOPMasbHOM aKcnyaTauum Uan BblYMCNEHHOE MO XECTKON KuHemartumye-
CKOl MOZenu ¢ NCNoJIb30BaHNEM MPOEKTHbIX 3HAYEHWUA MacC 1 YCKOPEHWIA.

N3paHne ouumnanbHoe
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3.4 kputepumn pabotocnocobHocTu: PacyeTHble yCNnoBUS HEBO3HUKHOBEHWS BHE3amnHbIX OTKa30B,
ype3MepHbIX YyNpyrnx gedpopmaymnin uam gANTeNnbHO He3aTyXarwmx KonebaHunii kpaHa uam ero 3IeMeHTOB.

3.5 KpUTEepuUn JO0NTOBEYHOCTU: PacyeTHble YC/0BUSI HEBO3HWKHOBEHUS MOCTE/IEHHbIX OTKA30B 3sie-
MEHTOB KpaHa B Te4yeHue 3af,aHHOro nepuoja aKcnayarauum.

3.6 npefenbHoe HanpsxeHue: MakcuMasibHOe 3HayeHne HanpskeHus, NMPUHATOr0 B KayecTBe Kpu-
Tepusi oTkasa Mno onpefeneHHoOMY BuAy MpefefibHOro COCTOosHMA (Hampumep, npedesn TekyvyecTu, npegen
MPOYHOCTN, KPUTUYECKOE HaMpsHKeHMe NnoTepu yCTONUMBOCTM U 4p.).

3.7 rpy3onofbeMHOe yCTPOMCTBO. YCTPOWCTBO AN NOAbEMA FPY30B, KOTOPLIM MOXET 6bITb Ipy30-
noAbEeMHbINA KpaH /1o60oro Tuna, rpysonogbemHas nebenka, tanb.

3.8 pabouee cocTtosHne: COCTOSIHME KpaHa, B KOTOPOM OH MOJIHOCTbIO CMOHTMPOBAH W crnocobeH
BbINO/IHATbL BCE YCTAHOBJ/IEHHbIE B TEXHUYECKON AOKYMEHTaUMN (DYHKLMUN C MOMOLLbI CBOUX MEeXaHW3MOB.

3.9 Hepabouee cocTosiHue: CocToAHME KpaHa, Npy KOTOPOM OH HaxoauTcs 6e3 rpy3a, ycTaHOB/EH B
cneunanbHOe MNOJSIOXEHUE, NMPefyCMOTPEHHOE WHCTPYKLME No 3kcnayaTauuu, U OTK/HOYEH OT MUCTOYHMKA
SHeprum.

4 O603HavYeHus

OCHOBHble  YC/IOBHblE 0603HaYeHnsl, UCMNo/b30BaHHbIE B AJaHHOM CTaHAapTe, npuBedeHbl B
Ta6I'IVILI,e 1. OcTasibHble CUMBO/IbI onpegesieHbl B COOTBETCTBYHLNX MeCTax TEKCTAa.

Tab6nu La 1- YcnosHble 0603HaYeHns, NCMOMNb30BaHHbIE B laHHOM CTaHaapTe

Cumson OnvicaHune

q:) [vHamunyecknini koahuumeHT

q:b AviHamunyeckunini koadpUUNEHT A4S Macc KpaHa Nnpu nogbeme rpysa

a KoahchnumeHT, ucnonblyemolii ona onpefeneHus 3HaveHms o

@ . [vHamunyeckunii koadpuuneHT NS cnyyas nogbemMa rpysa c 3emnu

®3 AnHamunueckniti koadpuumeHT A cayvas BHe3anHow pasrpysku kpaHa

TV [unHamuyecknii KoahuLMeHT ANA cnyyYas nepeaBuKXeHNs N0 HEPOBHOW NOBEPXHOCTU

qs [AnHamuueckniti koadpuLUMeHT 4NA cyYas YCKOPEHUs MeXaHU3MOB KpaHa

6 OviHamunyecknini koadpUUNEHT ANS CyYas rpy30BbIX UCMbITAHWIA

¢ ? [vHamunyeckunini KoahuLMeHT ANsi cyyYast CTONIKHOBEHUS 6ydpepa ¢ ynopom
e, UC\
HCBH HC4 Knaccel nogbema, nprcBanBaemMble rpy3onogbemMHbIM yCTpoiicTBam

(b KoadhchmuymeHT, ycTaHaBNnBaemsblii Ansa knacca nogbema

m KoathchnumeHT, ncnonblyemolii Ana onpegeneHns 3HaveHmsa 3

Vh YcTaHoBUMBLUASCA CKOPOCThL NogbemMa. m/c

F, F_)Q A3 Cwnbl B3anMogeicTeusa 6ydepa c ynopom

v} KoadhpuuymeHTbl HagexHOCTV ANS pacyeTa no AonyckaemblM HanpsKeHUsiM
rp YacTHbI KO3h(ULMEHT HaAEeXHOCTU No Harpyske
v KoathpuymeHT HaexHoCT! No pacyeTHOMY CONPOTUBIEHNIO
vn KoathhnymeHT, yuntbiBatowmii 0TBETCTBEHHOCTb IPYy30N0ABEMHOIO yCTPONCTBa
O6wwii KoahhULMEHT 3anaca Npu pacyeTax no MeToay AONycKaeMblX HanpsXKeHni
T Macca rpysa 6pyTTo, BK/IloOYalLas Maccy nosie3Horo rpysa v rpy3osaxsaTtHoOro npucnocob6ne-
HUA
r't =1 —AT Macca YacTv NoAHATOro rpysa, octalolascsa NoABELEHHO K rpy30n04beMHOMY YCTPONCTBY
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5 O6uwue nonoxeHnsa pacyeta

5.1 OCcHOBHble NONOXEHNA pacyeTa

COOTBETCTBME KOHCTPYKTUBHbIX PELUEHWIA, NPUHUMAEMbIX MPU NPOEKTUPOBAHUM, PEMOHTE UN PEKOH-
CTPYKUWM TPYy30MNOABLEMHOrO YCTPOICTBA, KpUTEpPUSM paboToCnoCO6GHOCTM U AONTOBEYHOCTU AOJIHKHO ObITb
noATBEPXAEHO pacyeToM. lNepeyeHb KpUTepreB 3aBUCUT OT KOHCTPYKLMUW U YCIOBWIA 3KCnayaTaummn npoek-
TUPYEMOrO YCTPOICTBA WU 3NIEMEHTA.

YcnoBus akcnsyatauuy xapaktepusyloT KOMMAIEKC SKCMyaTaluMOHHbIX BO34ENCTBUIA, KOTOPbIA BK/IO-
YyaeT MexaHW4Yeckme BO3aelcTBUst (Harpysku) u prusnKo-xummnyeckmne (TensioBble, KOPPO3MOHHbIE K Np.). Ans
rpy30NoAbLEMHOIO YCTPOWCTBA M €70 MEXaHUYeCKUX 3/IEMEHTOB OCHOBHbIMW BO34ENCTBUAMU SABAOTCA
Harpysku, rM3nKo-xnMnyeckme BO3LENCTBUSA ABAAIOTCA CONyTCTBYOLWMMY. HacToawwmii ctaHaapT ycTaHas-
NBaeT NPUHUMNbLI U METOAblI ONpPeAeneHns Harpysok A/l pacyeTa Mo KputepusiMm paboTocnocOGHOCTM K
[ONTOBEYHOCTHU.

[na pacueTa 3n1eMeHTOB KpaHa no KpUtepusim paboToCnoCO6HOCTU M AO/ITOBEYHOCTU MOTYT 6bITh UC-
no/sib30BaHbl METOAMKA MOLENMPOBAHUSA Harpy3oK, OT/IMYHbIE OT MPUHATLIX B AAHHOM CTaHAapTe, eC/y OHU
noaTBepPXAeHbl ONbITOM NMPOEKTUPOBaHMUA U aKCnlyaTayun.

5.2 Knaccngukaumsa pacyeTHbIX KpUTepnes

B uenax cuctemaTusaunm pacuyeTHbIX KO3(hULMEHTOB N KOMOBUHALMIA 3KCNayaTauMoHHbIX Harpy3ok
pacyeTHble KpUTepUK NoApasaensoTcs Ha TPy rpynnbi:

|. MepBas rpynna - KpuTepuu, CBA3aHHbIe C OrpaHNYeHneM LOITOBEYHOCTW 3/IEMEHTOB KpaHa:

- YCTa/IOCTHOE MOoBpexXjeHune;

- M3HoC.

Il. BTopas rpynna - KpuTepuu, CBSi3aHHble C HapyLleHneMm paboTocnocobHOCTH:

- nnactuyeckue gedopmaumuy;

- paspyweHune (BA3Koe, Xpynkoe);

- noTeps 06LLei NN MeCTHON yCTOWUMBOCTH hOPMbI AePOPMUPOBAHUS;

- MoTeps YCTOWYMBOCTY MOJIOXKEHUS B MPOCTPAHCTBE rPY30N04bEMHOrO YCTPOKCTBA UN ero vacTeil;

- MpeBblLEHNEe MaKCMMasibHOro MOMeHTa TOPMO30B 1 ABuratene.

IIl. TpeTba rpynna - KpUTEpUW, CBSA3aHHbIE C HAPYLLUEHWEM HOPMasIbHOW 3KcnayaTauum:

- Ype3mepHble ynpyrue gecopmanmu;

- ype3MepHble Mo amnauTyfe UM BpeMeHu 3aTyxaHuns konebaHus (BpefHble Ana nepcoHana wan 3a-
TPyAHALWMe paboTy MaLlnHbI);

- MpeBblLeHMe HOPMasbHOro TeMnepaTypHOro pexvMa (gsvurateneli, TOpMO30B 1 np.).

5.3 MeTobl NnoATBEPXAEHUA Pa60TOCNOCOOHOCTU M AONTOBEYHOCTHU

5.3.1 NoarteepxaeHne paboToCNoCOOGHOCTU W [ONTOBEYHOCTY 3/IEMEHTOB FPy30N04bLEMHOIO YCTPOi-
CTBa MMeEEeT LieNblo CHMKEHNE UK YCTPAaHEHME pUCKa BO3HWKHOBEHWSA OMacHOCTEl, CBA3AHHbIX C OTKasamu
MallUVHbI. VIHXeHepHble pacyeTbl Mo /l060My KpUTepuio paboTocnoco6HOCTN AW [ONTOBEYHOCTU CTPOATCA
B hopme cpaBHeHUA BYX BeNnuuH. OfHa U3 HUX XapaktepusyeT hakTMyeckoe COCTOSIHUE Wan NnoBefeHune
KOHCTPYKUMW (Hanpumep, AelicTBylolee HanpseHvue, Npornb u T.M.), a gpyras - npegenbHoe (Hanpuwvep,
Jornyckaemoe HanpshkeHue, pacyeTHOe COMpOoTMBAEHME WX AONYCTUMBbIA Npornb). O6e BennyvHbl ABASIOT-
€A NPUBANKEHHBIMU AETEePMUHUPOBAHHLIMW OLEHKaMn napameTpoB WM CBOWCTB, KOTOPbIE B AEACTBUTENb-
HOCTW MMEIT BEpPOSTHOCTHYI Npupogy. MeToauku BbluMCNEeHUs (MM Ha3HauyeHUs)) YKasaHHbIX BEeSIMYMH
CTPOATCA Takum 06pa3oM, UTO BbINOSIHEHNE KPpUTEpMEB paboTOCNOCOBHOCTY M AONTOBEYHOCTY ob6ecneymnBa-
eT npremaeMo Manyl BEpOATHOCTb BO3HUKHOBEHWA NpefesbHbIX COCTOSAHUIA B NnpoLecce aKcnayartauuu.

Mpy pacueTe getanein mawunH U MeTa/IIMYECKMX KOHCTPYKUMIA ONS yyeTa B KpuTepusx paboTocno-
COGHOCTV BEPOSAITHOCTHOW MPMPOAbLI BO3LENCTBMIA U CBOWCTB 0GBHEKTOB, a Takke HETOYHOCTM pacyeTHbIX MO-
Jeneli B HacTosllee BpeMs WMCNOMb3YIOTCA [Ba WHXEHEPHbIX MeTofa: MeTof pacuyeta no AonyckaembiM
HanpsHkeHWAM 1M MeTof, pacyeTa no npefesnbHbIM COCTOAHUAM.

5.3.2 MeTog pacyeTta no npefesnibHbIM COCTOAHMAM MpefycMaTpuBaeT UCNO/b30BaHNe YaCTHbIX KO-
3P PUNLMEHTOB HAAEXHOCTU MO KaXAO0N M3 Harpy3oK v No npefenibHOMY HanpshkeHuto. ITn KoadurumneHTbl
YUMTbIBAIOT BO3MOXHblE OTK/IOHEHWSA 3HAYEHWI yKa3aHHbIX BEUYMH B HE6NaronpusaTHYI CTOPOHY. PacyeT
no 3TOMy MeToAy CTPOMTCA NO cnegytoLein cxeme:

- BbluncnsoTcsa gnHammyeckme HarpyskyM kak HOMUHasbHble Harpysku (0T MacCoBbIX CWUA, JaBNeHUA

BeTpa, nepekoca 1 np.). YMHOXEHHbIe Ha AuHamuyeckne koapduumentsl (7.2.2): F = | Ff.
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- dopmupyeTca KOMOMHALMSA Harpy3oK, Kaxaas W3 KOTOPbIX YMHOXaeTCcs Ha 3HauyeHWe COOTBEeTCTBY-
IOLLEero YacTHoro koadpdmuymeHtTa HagexHoctn { yp-, Tabnuubl 4 n 6) 1 KO3PULNEHT OTBETCTBEHHOCTH

r jPA > rjP2F2<- yJ PiFi
- Bblunc/sieTcs pacueTHas xapakTepucTka pabouero COCTOsHWS A1si paccMaTpuBaemMoro yc/oBus

pa6oTocnocoGHOCTU - pacyeTHoe HanpsbkeHue & (ysay F ). B pacyeTax Ha yCTOWUMBOCTb MOMOXEHUS

KpaHa XapaKTepI/ICTVIKOVI COCTOAAHUA ABNSAETCA OTHOWweHne M r,jM o yaepxmearwLwero MoMeHTa K OnpokKu-

[blBaiolLemy.
- OnpegensieTcs xapakTepucTuka npefesibHoro COCTOSHWSA: HOPMaTUBHOE COMPOTWB/IEHME MO pac-
cMaTpuBaeMoMy npegensHOMY COCTOSIHUI (MPefen TeKyYecTn, KpUTMUecKoe HanpsikeHre notepu ycTonuu-

BOCTU M Ap.) Rn n pacyeTHoe conpoTuBneHne RNj yT ,rae yT - KO3PMUUUEHT HALEXHOCTU NO pacyeT-
HOMY conpoTuBneHuto (Tabnuua 4).

- MNpounsBoguTcsa npoBepka ycnosus cT(yaypF ) < Rnjy m nam t/N up> 1e

5.3.3 MeTog pacyeTta no AonyckaeMbIM HanpshkeHusM npeAycmaTpvBaeT UCMo/ib30BaHne 06Lero Ko-
apuumenta 3anaca n {-= yny fyc.B Hero Bxogut koadhuuneHT HagexHoctn y f (Tabnvua 4) nnn y fs

(NpvBegeH B cneumanbHbIX YacTAX CTaH4apTa), YYuTbiBaloLMii BCE BO3MOXHbIE OTK/IOHEHUSI Harpys3oK U
CBOWCTB 06bekTa B HEGNAroNpUATHYIO CTOPOHY, a Takke HEeTOYHOCTM MaTeMaTUyeckux Mogfeneid, n Koad-

(PUUMEHT OTBETCTBEHHOCTM IPY30MOABLEMHOIO YCTPOIMCTBA 1 paccunMTbIBAEMOro afieMeHTa y n. Koadduum-
€HT ycnoBuii paboThbl Yy CNpefHa3Ha4YeH Ans yuyeta 0cob6eHHOCTell pacyeTa OTAe/IbHbIX TUMOB Y3/1I0B WK

3/1EMEHTOB. 3HauyeHns koapuLumeHTa yC yCcTaHaBIMBAKTCA B HOPMATUBHbIX JOKYMEHTaX Mo pacyeTy KOH-
CTPYKLMUIA.

PacueT no aTomy MeToAy CTPOUTCSA NO cneaytoLleit cxeme:

- BbluncnsloTCS AMHAMUYECKME HArpyskm Kak HOMUHasbHble Harpyskv (OT MacCoBbIX CWU/. AaBneHWst
BeTpa, nepekoca v np.). YMHOXEHHbIE Ha AnHamuyeckne koadpduunenTsl (7.2.3): Ff =d ) FK*.

- ®opmupyeTca KoMbMHaumMA Harpysok (Tabnuubl 4 n6) FX\ F,; ... Ft.
- Bbluncnsertca pacyeTHan xapakTtepucTvka pabouyero COCTOAHWA A1 paccMaTpyvBaemoro yc/ioBus
paboTocnocobHoCcTM unu gonroseyHoctn a( F.)-

- OnpegensieTcs xapakTepUCTVKA NpPefenbHOro COCTOSHUS: NpefAenibHOe HanpshKeHWe no paccMart-
pvBaemMoMy KpuUTepurd pa6oTOCMNOCOGHOCTW WM [O/ITOBEYHOCTU (Mpefen TeKyuyecTu, KpuTMYeckoe Hanpsi-

XeHue notepu yctoiiumsoctn nap.) Cllim npagonyckaemoe HanpsbxeHue [CcT] = ctuo” A/

- MpoussoaunTca nposepka ycnosnus GyFfJ< [a].

5.3.4 TprvMeHeHne MeToa0B pacyeTa

O6a meToga pacyeta - Mo NpefesbHbIM COCTOAHUAM W MO AOMYCKAEMbIM HaNpPsXXeHWAM - B paBHOW
CTeneHn MOoryT 6blTb UCMOMb30BaHbl AN pacyeTa 3/1IEMEHTOB MeTa/IMYecknx KOHCTPYKUMIA n feTanein me-
XaHu3moB no | 1 Il rpynnam npegenbHbiX cOCTOAHWIA (5.2) B cnyyae NMHERHON B3aMMOCBA3N Mexay Harpys-
Kamy 1 HanpshkeHWsIMWU B KOHCTPYKUMK. B cnyyae HennHeWHoW 3aBUCUMOCTM MeXAy Harpyskamu u Hanpsi-
XEHNAMN peKkoMeHAyeTCcs NPUMEHSATb MeToj pacyeTta no npegesibHbiM cocTosaHuAM. PacyeTsb! no Ill rpynne
npeAenbHbIX COCTOSHWI NPOM3BOAATCS MO HOMUHAbHLIM Harpyskam (maccam) (7.2.7).

5.3.5 MeTozbl onpeAeneHns HanpsHKeHU

3HaveHnsa KoaULMEHTOB HALEXHOCTU, NPUBEAEHHbIE B JaHHOM CTaHAapTe, npefHasHayeHbl 415
pacyeToB, B KOTOPbIX AECTBYHOLME HANPSXKEHNUA BbIYUCIAIOTCA C MOMOLLbIO TEOPUM COMPOTUBAEHUSI MaTe-
pvanos npv ycnosuu ynpyroro gedOopMUpPOBaHUS 31EMEHTOB KOHCTPYKLUW W, CNefoBaTeNlbHO, He YUUTbI-
BalOT (haKTopbl, CO3[atoLme KOHLEHTPaUMI0 HanpsxeHnid. Takum chakTopamm ABNAOTCA:

- MecCTHble reomeTpuyeckne 0CoO6eHHOCTN POPMbl 31EMEHTOB KOHCTPYKLUIA:

- MecTa JIOKa/IbHOro NPUIoKEHUS Harpysok;

- 30Hbl CTECHEHNA fedopMauuii Npy n3rnbe n KpyYeHuu;

- 0CTaTO4YHble CBAPOYHbIE HANPSHKEHUS.

Ecnn onpepeneHve AencTBYOWMX HanpshKeHW NMpou3BefeHo 60siee TOYHbIMM MeTodamu (3kcnepu-
MEHTa/IbHbIMA WAN YACNEHHBIMYK), 06ecneymBaloLLMMN YYeT CYLLEeCTBEHHbIX BUAOB KOHLEHTpauuy Hanpsxe-

4
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HUWiA. TO ANS pacyeTa Mo KpuTepusM paboToCNnOCOBHOCTM M AO/TOBEYHOCTM UCMO/b3YIOTCA YTOYHEHHbIE 3Ha-
YeHus HanpshkeHwii. B aTom cnyyae 3HaveHus koahPrLUMEHTOB HAAEXHOCTY 1 3anaca MOTyT 6biTb CHUXEHBI.

5.3.6 [na Bbl6Opa ¥ MPOBEPOYHbLIX pacyeTOB MOKYMHbIX U34enuii (aBuraTeneil, MOTOpP-peayKTOpOB,
TOPMO30B W Np.) cnefyeT PyKOBOACTBOBATLCA MeTOAMKaMu Mpou3BoguTeneli, onpefenss pacyeTHble
HarpysouHble napameTpbl N0 yKasaHuaMm faHHOro ctaHgapra.

5.4 MpuHUMNBLI MOAENNPOBAHNA SKCNyaTalUOHHbIX HArpy3okK

5.4.1 B gaHHOM CTaHfapTe yCTaHOB/IeHbl CTPYKTYpa W MPUHLUMNLI ONpefesieHns pacyeTHbIX Harpysok
Ha 3/1eMeHTbl rPy30N0AbEMHbIX KPAHOB, KOTOPbIE BO3HUKAKT NPY UCMO/Ib30BAHUN MalUMHbI MO Ha3HAYEeHUI0
(B paboyem cocTosiHUM), a Takke B 0COObIX CUTyaLusaX, NPefyCMOTPEHHbIX TEXHNYECKMM 3adaHnem. Kpome
TOro, B HEO6XOAMMBIX CrlyvyasX B pacyeTax COBMECTHO C Harpyskamu AOJ/DKHbl YUYUTbIBATLCA BO3MOXHbIE
pasnuuusa mexay AeCTBUTENbHOW 1 TeOpeTUYeckoi reoMeTpreinl MexaHn4yecknx cucteM (HepoOBHOCTH NyTH,
nepekocbl KOHCTPYKUUW, ynpyrme n TemnepaTypHble gedopMani, HENPSIMOIMHENHOCTL (DOPMbI CTEPXKHENR,
NAacTUH 1 Mp.), KOTOPblE BbI3bIBAOT OTK/IOHEHNE 3HAYEHWIT HArpy30oK B HEG1AronpuAaTHY CTOPOHY.

5.4.2 3kcnnyaTauWOHHble Harpysku, AeNCTBYKOLME HA 3/1EMEHTbl KpaHa, SIBASAKTCS CyyYalHbIMW
npoueccamu. leTepMUHUPOBAHHbIE 3HAYEHUS HArpy3oK, XapakTepusyLline ux MakcuMasibHble UM TUnuny-
Hble 3HA4YeHWs C onpefeseHHOl JOCTOBEPHOCTbID, HAa3bIBAIOTCA pacyeTHbIMW Harpyskamu. Ecnm B KOH-
CTPYKLMM KpaHa Harpysku OT PasfinyHbIX UCTOYHMKOB, AENCTBYS OLHOBPEMEHHO, HE OKa3biBaloT BAMAHUA
ApYr Ha gpyra, To BO34EWCTBUSI HArpy30K MOryT paccmaTpmBaTbCsl He3aBMCUMMO. B cnyyasix, korga Harpysku
BCNeACTB/ME OAHOBPEMEHHOrO BO3AENCTBUS pas3nnuHbIX (DaKTOPOB BAUSKOT APYr Ha gpyra (3aBUCUMbI), 3TO
B3auMoAelicTBe HEOBXOAMMO YUNTLIBATb.

5.4.3 Cunbl TAXECTU W WHEPLMOHHblE Harpysku, AelicTByllne Ha Maccy L -, HaxogsTcs kak
Gi=gin, n Tv.= a>mi. rge g - yckopeHue cBOGOAHOrO nafjeHus; a , - yCKopeHue, feiicTByloLiee

B y-M HanpaB/ieHUW, BblYUC/IEHHOE B pe3y/ibTaTe KMHEeTUMYECKOro aHanusa TBepAoTefbHOW mogenun. 3Tu
3HayeHua Harpysok siBNSATCA HOMUHAbHLIMU.

5.4.4 InHamn4yecxue Harpyskum HaxogAaTCA YMHOXEHWEM HOMMUHa/IbHbIX Harpy3ok Ha AuHaMuyeckme
KOathhMLMeHTbI, KOTopble yunTbiBaeT adhhekTbl YNpyrux konebaHuii 31emMeHTOB MallMHbl. [JuHamuyeckue
KO3(PPULMEHTBI 418 TUNOBBLIX CUTYaLUli NPUHUMAIOTCS NO YKa3aHUsM, NpUBEAEHHbIM B JaHHOM CTaHAapTe.
B cneunanbHbIX ciyyasx, NpuM HaJM4yuMM OnbiTa NPOEKTUPOBAHWA, CTATUCTUYECKOW MHopMaumK, aKkcnepu-
MeHTaNbHbIX faHHbIX WAN pe3ynbTaTOB YWC/IEHHOr0 aHann3a, MOryT ObiTb MCMONb30BaHbl 60/siee TOYHble
OLEHKN 3HAYEHUI AMHaAMUYEeCKX KoahPULNEHTOB.

5.5 KombuHauum Harpysok

5.5.1 KoMbuHauun Harpy3ok OMMCbiBalOT CU/I0BbIE BO3AENCTBMA Ha KpaH, BO3HUKaKLWMe B onpege-
NIEHHBIX CUTyauusax B npoLecce skcnayaralun, MOHTaxa WM TPaHCNopTUPOBKKU. s pacyeTa BblbMpatoTcs
Takue cuTyauun, npu KOTOPbIX B 3/1eMEHTax KpaHa CO3[alTca aKCTpemasibHble HanpshkeHus. Kom6uHaumn
Harpysok BK/IOYalOT MepeyeHb 3KCNyaTaluMOoHHbIX BO3AENCTBUN, peanm3yeMblX OLHOBPEMEHHO, KOTOpble
06beguHeHsbl B rpynnbl A. B n C (cM. Tabnuubl 4 n 6).

5.5.2 B rpynny A BKIOYEHbI KOMOMHALMN Harpy30K, XapakTepusyoLme TunMyHble pabouve cutyaumm.
3TM KOMOBMHaLMK ucnonb3yTcsa Ans pacyetos no | u Il rpynnam kputepueB paboTocnocobHocTu (5.2). Mpu
pacyeTe MeTO4OM MpefesibHblX COCTOAHWA no Il rpynne kpuTepnes paboTocnoCO6HOCTU WCNOMb3YIOTCA MO-
BbILUEHHbIE 3HAYEHWNSI YACTHbIX KO3(H(PULMEHTOB HAAEXKHOCTU MO KaXAON Harpyske.

5.5.3 B rpynnbl B u C 06befuHeHbl KOMOUHALMU Harpy3ok, COOTBETCTBYIOLME CUTyauusiM, pefako
BCTpevalLwmnmcs B npouecce akcnayarauum. 3TM KOMOMHALMM UCNOMb3yTca Ans pacyeToB no Il rpynne
KpuTepues paboTocnoco6HOCTU. [N OTAEe/bHbIX KPAHOB UAN 3/1IEMEHTOB KOMGUHaLUMW rpynnbl B npumeHs-
I0TCA 419 pacyeToB Ha [40/ITOBEYHOCTD.

5.5.4 Ana pacyeTtos no lll rpynne kpuTepneB paboTOCNOCOBHOCTM KOMOMHALUN HArpy3oK He UCMNOSb-
3ytoTca. MepemelyeHne onpegenseTcs OT 4eiiCTBUA OCHOBHOI NMepeMeHHOW Harpysku, Beca HOMWHaIbHOrOo
rpy3a uav Beca Tenexkun ¢ rpy3om.

5.5.5 Ecnu kakas-To Harpyska He MOXeT BO3HMKaTb (Hanpumep, BETPOBas Harpyska Ha rpy3onofbem-
HOe YCTpPOWCTBO, UCNO/Mb3yeMOe B 3aKPbITOM MOMELLEHNM), TO 3TOT BUA HArpy3ku nNpu pacyetax He y4uTbl-
BaeTcA. Takke MOXHO UCKIUYNTL U3 pacCMOTPEHUS HArpysku, KOTopble NOABAAIOTCS,;

a) B YCNOBUAX, 3anpeLleHHbIX MHCTPYKUMe no NprMeHeHNo rpy30nogbeMHOro YCTpOoiCTBa,;

6) Npy 0COBbIX COCTOAHNAX, HE paccMaTpyBaeMbIX B MPOEKTE;

B) B YC/IOBMAX, KOTOpble NpefoTBpallaloTcs UM NoAasnAaloTCsa B COOTBETCTBMU C MPOEKTOM rpy30-
NOABEMHOrO YCTPOKCTBA.
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6 PacuyeTHble Harpy3ku v KOadPurLUneHThbI
6.1 Knaccudukaumsa Harpysok

QkcnnyaTauMoHHbIE Harpy3ku no YactoTe BO3HUKHOBEHWUS B MpoLecce UCNo/b30BaHWUA rpy3onofbem-
HOro YCTPONCTBa AEeNATCSA Ha HEeCKONbKO KaTeropuii: perynspHble, HeperynsipHble, UCKIIOUYNTENIbHbIE U 0CO-
6ble. KOHKpeTHble BuAbl Harpy3oK, OTHOCALIMXCA K 3TUM KaTeropusiM, 3aBUCAT OT Tuna rpy3onogbeMHOro
YCTPOICTBa W YC/OBUIA €ro akcnayatauum:

a) PerynapHble Harpysku BO3HUKAIOT BO BPeMS HOPMasibHOM paboTbl B KaXAOM Uukie. OHW JOMKHbI
YUMTbIBATLCA NMPU pacyeTax rpy3onofbeMHOro yCTPONCTBa U €ro 3/1eMeHTOB N0 BCEM KpuTepusam paboTo-
CMOCOGHOCTM W [0MTOBEYHOCTU. PerynspHble Harpysku 06YyCnoBfieHbl rpaBuTauveit, a Takke feiicTBnem
YyCKOpeHUn (3amedneHuin), cosgaBaeMblX MexaHusMamMu npyv nepeMelleHun Macc rpy30onogbeMHOro
ycTpoiicTBa U rpysa. Kpome T0ro, perynsipHbIMy MOryT 6biTb TEXHOMOrMYECKMEe BO3LENCTBUA Ha 3NEMEHTbI
cneumnanbHbIX KpaHoB. K 3aTOl Xe kaTeropum MOryT OTHOCMTbCS peryfnspHble KuHematuyeckne BO3AericTBUs
(cmeLleHns, nepekocsl).

6) HeperynapHble Harpy3ku BO3HMKalOT pexe. K HAM OTHOCATCA Harpysku oT BeTpa pabouyero cocros-
HVS, OT CHera v Nbja, TEN0BbIX BO3AENCTBUI N NEPEKOCOB. DTUMU Harpyskamy 06bI4HO nNpeHebperatT npu
aHanunse J0/roBeYHOCTU 3/IEMEHTOB METaNINYECKUX KOHCTPYKLWA.

B) VcknounTenbHble Harpysku MOryT BO3HMKATb HECKO/IBKO pa3 B TEYEHWE Cpoka C/yXObl rpy30onofb-
€MHOr0o yCTpoWCTBa. VICKNOUNTENbHLIMU ABAAOTCSA HArpy3kn, BO3HUKAalOLME MpY UCMbITAHUSIX TPy30Nnoab-
€MHOro yCTpoiicTBa, BeTpe Hepaboyero COCTOAHWSA, B aBapuiiHbIX 1 Apyrnx cutyaumsax. OHM He yuynTbiBaoT-
€A Npu NOATBEPXAEHUN [ONTOBEYHOCTN U3AENUS.

r) Oco6ble Harpysku BO3HMKAKOT MNPV MOHTaXe, AEeMOHTaXe WM TPaHCMOPTMPOBKE, T.e. B CUTyaLusiX,
Korga rpy3onogbemMHoe YyCTPOWCTBO He HAaXoAWUTCs B paboyem nonoXKeHuu.

6.2 PerynsipHole Harpysku

6.2.1 BepTuKanbHble CUNbI, AelicTBYOLWME HA MacCbl FTPYy30N04bEMHOr0 ycTpolicTBa

Ha Bce macchl rpy3onofAbeMHOro yCTpoiicTBa AeicTBYET cuna TsXKecTn (CO6CTBEHHbI Bec). Ana He-
KOTOPbIX TUMNOB MOABLEMHbIX YCTPOWACTB WAW YCNOBUIA NMPUMEHEHUS MOXET NoTpe6oBaTbCsl yyeT adhgekta
KOpKkoo6pa3oBaHMs M MacCbl MaTepuasioB, KOTOpPble CKanauBalTCs Ha rpy30onofbeMHOM YCTPOWCTBE WAn
ero yacTsx (Hanpumep, yronbHas Mbib).

Mpn noagbemMe rpy3a BO3HMKAIOT KOleGaHUs MeTasl/IMYecKoi KOHCTpykuun. [ns yyeta aTtoro chaktopa
cuna TSHXKECTUM Macc rpy3onoAbeMHOro yCTpoicTBa A0/MKHA YMHOXATbCA HA AMHAMUYECKU KOadhuumeHT

d!'=1+xa,rge 0<a<0,l. 3HaK «t» obecneynBaeT NosyyYeHne AByX 3HAYEHW 3TOro KO3PrLmneH-

Ta. OTpaXaroLmx BEPXHEE W HUXKHEE 3HAYEHUS Harpy3ku B npoiecce konebaHuii.

6.2.2 BepTukanbHble Harpysku, 4eiicTByHOLW e Ha Tpy3

6.2.2.1 Cuna TSXeCTu rpysa BblUMCSEeTCA N0 rPy30N04beMHOCTM GPYTTO, BK/OYalOLWed Macchbl no-
NIe3HOTO rpys3a 1 rpy3o3axBaTHbIX npucnocobnenuii (cm. 5.4.3).

6.2.2.2 lnHamunyecknini koapuumeHT npu paboTe MexaHW3Ma MoAbema, B OCHOBHOM, 3aBUCUT OT
CKOPOCTN NoAbEMA, CUCTEMbI yrpaBiieHUss NPUBOAOM W XECTKOCTU KOHCTPYKUuW. [lanee B 3TOM MOANYHKTE
paccmaTpuBaloTca AuHaMuyeckme adekTbl, BO3HUKAOLWME NPU NogbEME «C MOAXBATOM», Korja npusof,
pa3roHseTca [0 TOro, Kak NOAbEMHbIV KaHaT OKaXKeTCS NOf HarpysKoii.

3HaveHne AuHaMWYeckoro koadduumeHTa npu nogbeme rpysa C 3eMauM BblUMCASETCA B COOTBET-
CTBUW CO CXEMOW, NoKa3aHHOW Ha pucyHke 1

PucyHok 1- CxeMbl K onpejesieHno KoathhnumeHTa -
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3HaveHns koaduuneHToB n (p>min npuBegeHbl B Tabnuue 2 B 3aBUCUMOCTM OT MNPUHATOrO

knacca nogbema HC1 - HC4. koTopblii CBAA3aH C AMHAMUYECKUMWU CBOMCTBaMW KOHCTPyKummn [1]. K knaccy
HC1 oTHOCATCS KpaHbl C rMOKON KOHCTPYKUMEeR MM NpMBOAaMU C NAABHLIMWU AWHAMWUYECKMMU XapakTepu-
cTukamm. K knaccy HC4 - c XecTKol KOHCTPYKLWEen Npu pe3koM nepektoyeHneM ckopocTu. PekomeHpauuu
No HasHauyeHuto Knacca rpy3onofbeMHOro yCTpoicTBa B 3aBUCMMOCTM OT TUMa KpaHa npusefeHsl B Mpuno-

xeHun b. B popmyne (1) vk - ycTaHOBMBLUAACS CKOPOCTb Nogbema rpy3a, mM/c. YkasaHusa no onpefeneHunio

3HaueHWin v4 npuBefeHbl B Tabnuue 3. B aToii Tabnuue vfiaax - MakcumanbHas ckopocTb nogbema; VvICS

- MOCTOSIHHAsA 3amef/lIeHHas CKOpoCTb nogbema. Kpome TOro, Mcnonb3oBaHbl cnefyrowme 0603HaveHus
TUMOB NMPUBOAA MexaHu3ma nogbLema;

HD1 - npuBoA nogbema rpysa He MoxeT paboTaTb Ha 3amefIeHHOl CKOpOCTH;

HD2 - onepaTop KpaHa MOXeT BblbpaTb pexum paboTbl Ha NOCTOAHHOW 3aMefsIeHHOW CKOPOCTY;

HD3 - cuctoma ynpasneHusi NpuBOAOM MoAbemMa rpysa obecrneuymBaeT NOCTOSAHHYI 3ameA/IeHHYI0
CKOPOCTb 10 OTPbIBA rpy3a OT 3eM/u;

HD4 - onepatop kpaHa MOXeT Mo/ib30BaTbCsA CUCTEMOV 6eccTyneH4yaToro ynpasieHns nepemMeHHolm
CKOPOCTbI0;

HD5 - nocne co3gaHva npegsapuTesibHOro HaTSHKEeHUS B TATOBOM KaHaTe cucTema yrnpas/ieHus npu-
BOAOM MogbemMa rpy3a no3BoseT A0CTUYb BblGPaHHON CKOPOCTW C YCKOPEHWEM, He 3aBUCALLMM OT onepa-
Topa KpaHa,

[JonyckaeTcs onpefensatb 3HavyeHns (Jb akcnepumeHTanbHO UAN YMCNEHHBLIM aHa/IM30M HE3aBUCUMO
OT Knacca nogbema.

Tab6bnuya 2 - 3HavyeHus koapduunentos P2 n dp2T;n

Knacc nogsema P3 dr.Ti-
HC1 0.17 1.05
HC2 0.34 1.10
HC3 0.51 1.15
HC4 0.68 1.20

Tab6bnuya 3 - PacuyeTHble 3HaueHns VA ans onpegeneHns 2

Kom6uHaunsa Tun npveBoga MexaHuama nogbema
Harpy3ok HD1 HD2 HD3 HD4 HD5
AlB1L IImax vhcs vhcs 05 ' //max So
C1 "Vrmax max 05 'amax ‘IImax vAmax
6.2.2.3 OvHamunyeckme achgpekTbl NpU BHE3aNHON pasrpyske (C6poce) YacTu Mose3HOro rpysa yumTbl-
BalTCA KO3DPULNEHTOM . Ha KOTOPbIV criegyeT YMHOXaTb CUAY TSHKECTU MOSIe3HOro rpysa (CM. pUCYHOK

2). 3HauyeHue ¢, onpefenstoT no popmyne:

roe  O/m - Macca copacbiBaeMoil yacTu rpy3a; T - macca rpysa 6pyTTo.
KoahchmumeHT p; BbibMpaeTcsa cnegyowmnm o6pasom;
- ANS yCTpoWcTB, 060pyAOBaHHbIX rpeiichepom mam nogo6HbIMW YyCTPOKCTBAMM 3aMef/IEHHON pas-
rpy3Ku, =0,5;
- [AnA ycTpoWcTB, 060pyAOBaHHbIX MarHUTaMuM WU NOoA06HLIMKU yCTpolCcTBaMy ObICTPOI pasrpysku
Pa-1.0.
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PucyHok 2 - CxeMbl K onpegeneHunto koagpdpuumveHta (pj

6.2.3 Harpysku, Bbl3BaHHble, NepeaBMKeHNeM N0 HEPOBHON NMOBEPXHOCTK

6.2.3.1 iuHamuyeckne apekTbl, BO3HUKAKOLLME MPU NepeABMXEHUN KpaHa C rpy3oM wam 6e3 rpysa,
no gopore v no 6e3[0poXbl0 3aBUCAT OT KOH(MUrypauum malivHbl (pacnpefeneHns Macc), ynpyrux xa-
pakTepUCTUK KpaHa W/Man ero NoABECKWU, CKOPOCTW U YCNIOBWI NepeMeLLeHns, a Takke oT npoduna u pusm-
Yecknx XapakTepucTuK Aoporn. AuHamuyeckme Harpysku npu aToM JO/DKHbI OblTb OLEHEHbI U3 OMbITa, 3KC-
nepumeHTa uaM pacyeToM C NMOMOLLbIO COOTBETCTBYIOLMX MOAENell ¢ y4yeToM CBOWCTB YCTPONCTBA M NO-
BEPXHOCTM nepemMelleHus. PekomeHgaumm no Bbi6oOpy AMHAMUYECKOro koadpduumeHtTa 4 Ans CTPesoBbiX

CaMOXO[HbIX KpaHOB NpuBeEeHbl B YacTu 2 cTaHgapTa.

6.2.3.2 AnHamuyeckne adphekTbl, BO3HMKAKOLWME NP NepeaBMmKeHUN KpaHa ¢ rpy3om muau 6es rpysa
no pesibCoBOMY MyTW, MMeEIOLEMY onpeaeneHHble HePOBHOCTU, 3aBUCAT OT KOHurypauuy MawmHbl (pac-
npegeneHns macc), ynpyrux xapakTepucTuK KpaHa, CKOPOCTU nepeMelLeHuns n guameTtpa konec. BosHuka-
e npyu ABMXEHUUN BepTUKasbHble YCKOPEHUA YYUTbIBAKOTCA YMHOXEHWEM rpaBUTAUMOHHLIX Cul. 06y-

CNOB/MEHHBLIX MaccaMu rpy3onoAbeMHOr0 yCTPOCTBa U rpy3a, Ha koadydpuumeHT 4. CneumnanbHble CTaH-
[apTbl AN OTAENbHbIX TUNOB NOAbEMHbIX YCTPOWCTB MOTYT yCTaHaBNMBaTb [OMNYCKN HAa PenbCoBble MyTU U
yKasaHuns No HasHauyeHuto AnHaMnyecKoro koapduumeHta 4 .

3HaueHus AvHaMuyeckoro KoauumeHta 4 AN KPaHOB U TeNexek, NepeiBurarliuxcs no pesb-
COBbIM MyTAIM, MOTYT GbiTb YCTAHOB/IEHbI B 3aBUCMMOCTU OT CKOPOCTW NEepPefBUXEHUs rpy30nofbeMHOro
ycTpoiicTBa \'X cnepyouim o6pasom:

Mpwn . m/c MeHee 1.0 ot 1.0801.5 ot 1.6 g0 3,0 cBbiwe 3,0
®4 1,0 1,1 (1.05) 1,2 (1,1) 1,3(1,15)

B ckobkax AaHbl 3Ha4YeHnd, pekomeHgyemblie ana I'IyTeVI C 3aBapeHHbIMU ” 06pa6OTaHHbIMVI CTblKaMW.
[ONs KpaHOB U Tenexek, onuparwLmxca Ha 6anchmpr|e TeNIeXKNn, AMHaMMHeCKMVI KOSCbeI/ILI'I/IeHT onpepe-

naT Kak h4in = 0,5(1 + d4). Ecnv penbcoBblii NyTb HE UMEET CTbIKOB (T.€. BbINO/HEH U3 OAHOT0 OTpe3ka

penbca), TO MOXHO cuutatb 4 = 1.

[uHaMuyeckne HarpyskM MoOryT GbiTb OLEHEHbl HA OCHOBE OMbITa, 3KCMEPUMEHTA MU pacyeTa C MNo-
MOLLbI0 COOTBETCTBYIOLMX JUHAMUYECKUX MOZENel ¢ yYeToM CBOWCTB KpaHa U1 nyTu.

6.2.4 VHepuMOHHbIe Harpysku Npu HeyCTaHOBMBLUEMCS PeXuMe paboTbl NPUBOL 0B

Mpy pasroHe M TOPMOXEHUM MEXaHU3MOB KpaHa BO3HMKAIOT AMHAMWYECKME Harpysku, AelicTByloLime
HA 9N1EMEHTbI METa/IIMYECKOl KOHCTPYKLUM U MEXAHU3MOB. 3TW HArpy3ku 3aBUCAT OT KOH(UIypauum maluu-
Hbl (pacnpegeneHns Macc), ynpyrux cBoiCTB ee 3/1eMEHTOB, CKOPOCTU 1 XapaKTepUCTUK NPMBOAOB. YKa3aH-
Hble Harpy3ku MOTyT GbITb BbIYMC/IEHbI MO AMHAMUYECKAM MOZESSIM, OTPaXawLM pacrnpeesieHme Macc u
YNpyrux cesieii 3/1IeMeHTOB MallWHbI.

C [onNyCcTUMOI B MHXEHEPHbIX pacyeTax MorpellHOCTbi0 HAarpy3ku, BO3HUKAKOLWMe B 3/IEMEHTaxX rpy3o-
No4bLEMHOrO YCTPOMCTBA NPY HEYCTAHOBUBLLMXCS ABUMKEHUAX NPUBOAOB, MOTYT GbITh TaKKe paccunMTaHbl Ha
OCHOBE TBEPAOTESNIbHbIX KUHETUUECKUX MOAesneii, yuuTbiBaloWwmx napaMeTpbl NpUBOAOB, pacnpefeneHve
ZBWXKYLLUXCS Macc v CU1 CONPOTUBAEHWIA. [INs yyeTa AUHAMUYECKUX NPOLLeccoB, 06YC0BEHHbIX YNPYTMK

HCA
HC3
HC2
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Kone6aHsIMN 31eMEHTOB MalLUHbI, UHEPLMOHHbIE CU/bI, CBSA3@HHbIE C MEepeMeHHOl cocTaBnswLe ABu-
XyLLEein cunbl NPpUBOAA, BbIYMCASIOTCA COMNIAaCHO CXeMaM, MoKasaHHbIM Ha puUcyHke 3:

Slrax “ $i + ®SAS -

3pecb AS = S2 —Sy;

5 - AvHamunyecknii KO3PULNEHT.

a 6

PucyHok 3 - CxeMbl K pacyeTy KoadpuuneHta

MyHKTUPOM NokasaH rpauk N3MEHEHNUS ABUXYLLENA cuibl NpUBoAA.

[JuanasoH 3HaueHwuii HaxoauTcst B npefenax 1 < 5 < 3. [prMMeHsieMoe 3HauyeHue 3aBUCUT OT
AMHAMUYECKUX XapaKTepUCTUK NPUBOAOB, HA/IMUMS 3a30POB B HUX U KOHCTPYKLMW MALUVHbI.
OugeHka 3HaueHus1 koadpduumeHTa 5 NPoM3BOANUTCA MO CNeAyOLMM PEKOMEHAALMAM:

5 =1 A9 UeHTPOGEXHbIX cum;

1< p5£1.5 B C/lyyae npvBOLOB 6e3 AwodTa WaM ecnv CywecTByWwuii lodT He okasbiBaeT
B/IVSHWSA HA AMHAMUYECKUe CUJbl U NPY MIaBHOM M3MEHEHWUN CUn:

15" g5 <2.0 B cnyyae npvBogoB 6e3 niodyTa Uam ecnu CyLecTByoWKii NodT He oka3biBaeT BAMSA-
HUA Ha AMHAMUYEeCcKne CUbl U NPU pe3koM (BHe3amnHOM) N3MEeHEeHUN CU;

5 = 3 BCnyYae NpMBOAOB CO 3HAYMUTE/IbHLIM NIOGTOM, €ciiM He npousBogunachk 6onee TovHast

OLEeHKa C ncnosib3oBaHMeM pacquHon ,ql/lHaMVI'-IeCKOVI moaenwu.
Ecnu cuna npvsBoga moxeT 6bITb orpaHunyeHa CprIKLWIOHHbIMVI CBA3AMUN Unn KOHCprKLI,VIeVI npueoa-

HOro MmexaHunsma, 310 AO0/IXHO YYNTbIBaTbCA NMPU HasHaA4YeHNn KOBCD(*)VILI,VIGHTa ¢)5.

6.2.5 Harpysku, Bbl3BaHHble CMeLeHUsIMu

B pacueTax AO/DKHbI YUMTLIBATLCS HArpy3ku, BO3HMKAOWME W3-3a CMELLeHW, NpeayCMOTPEHHbIX
NPOEKTOM rPy30NOAbLEMHOr0 YCTPOICTBA. TakuMU CMELLEHUSIMA MOTYT GbiTb NEepPeKochl KPaHOB MOCTOBOTO
TVNA, CMELLEHUST BbIHOCHBIX OMOP W TYCEeHUL, CaMOXOAHbIX KpaHOB BCNeACTBME AOMYCTUMOrO YK/ioHa pa6o-
yell NNoWaAAKN, OTKNOHEHWUS OT MPOEKTHOrO 3HAYEHWUS PA3MEPOB U OTHOCUTE/ILHOTO PACMOIOXKEHNSA 3/1IEMEH-
TOB pPefibCOBOTO NyTU U T.M.

6.3 HeperynapHble Harpysku

6.3.1 Knumatuyeckune adekTbl

6.3.1.1 BeTpoBble Harpysku paboyero COCTOAHWSA BbIYMCAAIOTCA B COOTBETCTBUM C MMpunoxeHnem B.
[na yTOYHEHHOro onpefesieHna BETPOBbIX HArpy3oK MOXHO WMCMOMb30BaThb pe3ysfibTaTbl 3KCNEPUMEHTOB U
YUCNEHHOTO aHanusa AuMHaMuUyeckux Mmogeneil. 3HayeHWe CKOPOCTW BeTpa paboyero COCTOAHWA MOXeT
6bITb CHMXEHO MO CPABHEHWIO C HOPMATVBHbLIM, €C/ 3TO NPeAyCMOTPEHO B PYKOBOZCTBE MO 3Kcnayartaumu,
a npesblleHNEe CKOPOCTU KOHTPOUPYETCA COOTBETCTBYIOLLMM NMPUG0POM.

Ecnu KOHTPONb AMHAMWYecKoro AaBfieHVs BeTpa B BepXHel Touke KpaHa OCyLecTBAsSeTCA C NOMo-
b0 AaTyumnKa, TO Harpysku OT BeTpa paboyero COCTOSHUS A0MyCKaeTCs BblYUCMAATb, nonaras BeNUYnHYy Au-
HamMmM4yeckoro faBfieHVWs BeTpa MNOCTOAHHOW MO BbiCOTE W PaBHON MPUHATOMY pacyeTHOMY [aBfieHV0 B
BEPXHel Touke KpaHa, yka3blBaeMOMy B PYKOBOACTBE M0 aKCnayartauuu.

6.3.1.2 Harpy3ku OT cHera 1 fibfia A0/KHbI YY4UTbIBATLCS MPU HEOBXOAMMOCTU, eCnv 3TU BUAbI KNuma-
TUYECKNX BO3AENCTBUIA XapakTepHbl 4N YCNOBWI aKCnayaTaunm rpy3onofbeMHOro yCTpoiicTaa.

6.3.1.3 Harpy3sku, 06yc/ioB/€HHbIe TENMOBbLIMU BO3AEWCTBUSAMU (CONHEYHAsA pagunaums u ap.). cnepy-
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eT yuuTbiBaTb B TeX Cay4vasx, KOrga OHU 0Ka3biBalT CyLleCTBEHHOE B/USHME Ha paboToCcnoco6HOCTL Ma-
LUMHBI WM PaccUYUTHLIBAEMOTO 3/IEMEHTA.

6.3.2 Harpy3ku, Bbi3BaHHble Nepekocom

Harpysku, cBsidaHHble C nepekocamMmy MeTasIMYecKoin KOHCTPYKLMU KpaHa UM TeNexku, BO3HUKAKT B
pe3ynbTaTe WECMHXPOHHOCTU MNepeMeLleHns Konec no napanfiefibHblM penbcam WM HecoBnageHus
HanpaBs/fieHNsi CBOGOAHOIO KavyeHuss Kosiec U ocu penbca. AT hakTopbl MPUBOAAT K BOZHUKHOBEHMIO A,0N0JI-
HUTENbHbIX CWU/, BO3AENCTBYIOLWMX HA HanpaBasawLwme yctpoinctea (poavkn nam pebopabl Konec).

B 3aBMCMMOCTU OT Tuna, KOHMUrypauum n ycnoBuiA paboTbl rpy30No4bEMHOI0 YCTPOCcTBa nepekoc-
Hble Harpy3ku MOryT paccMaTpuBaTbCs KakK perynsipHble WAu HeperynsipHble. YkasaHus no onpefeneHuio
3HauYeHNa Harpy3ok nepekoca v KaTeropuv, K KOTOpoi OHU A0MXHbI GbITb OTHECEHbI, AAOTCA B Cneuuannsu-
pOBaHHbIX YACTAX HACTOALWEro cTaHAapTa, MNOCBALWEHHbIX NOAbEMHbIM YCTPOWCTBAM OTAE/bHbIX TUMOB.

6.4 VicknwouutenbHble Harpysku

6.4.1 BeTpoBble Harpyskn Hepaboyero cocToAHUA

BeTpoBble Harpysku Hepaboyero COCTOAHWA BbIYUCNATCA B COOTBETCTBUM C [MpunoxeHvem B. Ans
YTOUHEHHOrO OnpefeneHns BETPOBbIX Harpy30K MOXHO WCMO/b30BaTb pe3y/ibTaTbl 9KCMEPUMEHTOB U YuUC-
NEHHOro aHanM3a AMHaMu4eckux Moaenei.

PaccmaTpuBas ycnoBus HarpyxeHus kpaHa npv BeTpe Hepabouyero COCTOSHWA, cnegyeT yuuTblBaTb
MaccCy ¥ HaBeTpeHHy nnowadb rpysa wau rpy3osaxsaTtHoro npucnocobreHuns, octarolerocs nojseLleH-
HbIM Ha KpaHe B Hepaboyem COCTOSHUW.

6.4.2 VicnbiTaTeNbHble HArpysku

3HayeHnsa ucnblTaTeslbHbIX HAarpy3oK A0/HKHbI NPUHUMATLCSA B COOTBETCTBUM C (3).

B cnyyae pacueTHOl NpoBePKM Hecyllei CNoCOBHOCTN MeTaIMYecKoil KOHCTPYKLUMW KpaHa npu Aeii-
CTBUW MUCNbITATENbHOW HArpy3kn OHa A0/HKHA YMHOXATbCS Ha KO3(h(ULMEHT IB:

a) Npu AMHAMUYeCKMNX UCMbITaHWAX C Harpy3koi He meHee 110% OT NacnopTHOW rpy30no4bEeMHOCTH

®6 = 0.5(1+ di2),

rae qR onpepenseTca B COOTBETCTBUM C 6.2.2.2;

6) Npu CTaTUYecKMX WCMbITAHUAX C Harpyskoli He meHee 125% oOT nacnopTHOW rpy3onoAbLEMHOCTU
P6= 1-

Mpn npoBepke HecyLlleli CNOCOGHOCTU KOHCTPYKUMKU B 3TUX C/yYasX HEOOGXOAMMO yuuTbiBaTb MUHWU-
MasibHYI0 CPeZHI0K CKOpPOCTh BeTpa 6 M/c (auHamunveckoe gasneHune setpa q = 22 lMa).

6.4.3 Harpysku oT ygapa B 6ydep

Cunbl, feiicTByOLME HAa KOHCTPYKLMIO KpaHa Mpu CTONKHOBEHWUU € Gydepamu, AO/MKHbI paccunTbl-
BaTbCA. MCXOAA W3 KNHETUYECKOW 3HEPrn BCeX ABWXKYLUMXCA yacTel ycTpolicTBa. He AOMKHbI yunTbiBaTHCS
Maccbl rpy30B, PacnosioXeHHbIX Ha TMOKOM nofBece, KOTOPbIA He orpaHMuMBaeT UX rOPU3OHTasIbHbIE Kosle-
6aHua. PacuyeTHoe 3HayeHue ckopocTu coctasnseTr 0,7-1,0 oT HOMWHANBLHOTO 3HauveHus. bonee Huskue
3HaYeHnsa MOryT UCMNOJIb30BaTbCA B TEX Clyyasx, Korga OHW onpasfgaHbl. Hanpumep, npumeHeHne asToma-
TUYECKOl CUCTEMbI YNpasieHus, obecrneymnsatlLleil HafexHoe 3amesieHne ABVXKeHUa nnn ecnun 6ydepHolie
CU/bl He BbI3bIBAOT CYLLECTBEHHbIX NOCNEACTBUI B C/lyYae CTO/IKHOBEHMUS ¢ Bydhepom.

PacueT Harpy3ok mMoxeT 6a3upoBaTbCsl Ha TBepAOTEe/bHOW MoAenu. [Lo/MKHbI YUMTbIBATLCA OCOOEH-
HOCTW MOBEAEHNS CUCTEMbI «ABWXYLUMIACA 00BEKT - Bydep». Ecnm rpy3onofbeMHoe YCTPONCTBO WU ero
4yacTb MMeEeT orpaHWyeHne NPOTMB NOBOPOTa OTHOCUTENbHO BEPTUKa/IbHOM OCK (HanpyuMep, Hanpasnswowme
penbCbl), TO MOXHO NpeAnonaratb, 4To Aedopmauun 6ydepos 0AMHAKOBbI, U B Cllyyae paBeHCTBa Xapak-
TepucTuk 6ychepos 6yayT paBHbl U 6ydhepHble cubl (CM. PUCYHOK 4,a)

FxX2=Fx4=Fx/2 -

Ecnn HanpaBnswwme ycTpoicTBa He rapaHTUpPYT paBeHCTBO Aedhopmaunii 6ydepoB nNpu CTONKHO-
BEHUW. TO GydoepHble Cubl AO/MKHbI paccyUnTbiBaTbCA C YH4ETOM pacnpefefieHns COOTBETCTBYHOLWMX Macc U
XapakTepucTuk 6ydepoB. ITOT ciyyali nokasaH Ha pUCyHke 4.6.

Cunbl MHepUMM B3aMMOAENCTBUA ABMXYLLETOCS 06bekTa ¢ Gydepamu, AOMKHbI YMHOXATbCA Ha KO-

ahpuLMeHT <p,, yunTbiBaOLWMIA ynpyrie kone6aHusi MeTanimuyeckoii KOHCTPYKLUM, KOTOpbIE He MOTYT GbiTb

onpefeneHbl NO TBEPAOTENbHON Mofenu. 3HadyeHne 7 AO/HKHO NpUHMMaTbCA pasHbiM 1.25 B cnyvae 6y-
hepoB € NIMHEHbIMU XapakTepucTukammn (Hanpumep, NpyXunHHble 6ydiepa) v paBHbiM 1.6 B crnyyae 6yde-
poOB C MPAMOYro/lbHbIMU XapakTepucTukamu (Hanpumep, rugpasnuyeckve 6ydepa C NOCTOAHHOW CWMON).
Ona 6ychepos ¢ Apyrumn xapakTepuctTukamy SO/DKHbI NPUMEHATBCA ApYrne 3HayeHus, onpaBfAaHHble pac-
YeTOM UAN UCMbITAHNEM (PUCYHOK 5).

Tak. Hanpumep, 3HayeHus o, AnNA OydepoB € MPOMEXYTOUHbIMU XapakTepucTukamu MoryT 6biTb
OLleHeHb! cneaytoLyM o6pasom:
10
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npu 0<4 70,5 dr=1,25;
npu 0,5<751,0 T =1,25+0,7(4-0,5).

3pgecb 4= Ei Ftdu - oTHocuTenbHas 3Heprusi 6ydepa, FX - MakcMmasbHOe 3HauyeHue Cusbl
M

coxkaTtns 6ydepa npyu n = 11.

*

PY2 Fx2 2
p w - 1W’ ¢ - »
1 2 1

uT Fx ur
c— — P
‘OHn mfc - -w £ -
4 3 F*J

PucyHok 4 - CxeMmbl B3auMogelicTBUsS kpaHa ¢ 6ychepamu
(nokasaHa cxema 4YeTbIpexKosIeCHOro MOCTOBOrO KpaHa)

a 6

Fx

PucyHok 5 - Cxembl K pacyeTy KoathduuneHta <pr

6.4.4 Cunbl OT HakNoHa (KavyaHus)

Ecnu HaknoHeHHOe rpy30nofbeMHOe YCTPOMNCTBO MOXEeT HEKOHTPO/IMPYEMO BO3BpallaTbCs Hasaf B
€ro HopMmaJsibHOe MOJMIoXKEHWUEe, JO0/MKHO YUUTLIBATLCA YAapHOe BO3AeiCTBME HA ONOPHbIE KOHCTPYKLMUN.

6.4.5 Harpysku, Bbi3BaHHble aBapuiiHbIM BbIK/TlOYEHNEM

Harpysku, Bbi3BaHHble aBapuiiHbIM BbIK/IKOYEHWEM, A0/KHbI OLEHMBATbLCS B COOTBETCTBUM C 6.2.4,
yunTbiBas Hambonee HebnaronpuATHOE COCTOAHWE MPMBOLA BO BPEMS BbIKNOYEHUSA. 3HayeHue Koaddu-
uneHTa 5 foMmkHO BbibMpaTbes U3 gnanasoHa 1,5 < g5 <2,0.

6.4.6 Harpysku, Bbl3BaHHble OTKQ30M MeXaHu3Ma Unu Ux afIeMeHToB

Ecnu npu oTkase MexaHn3MOB UW WX 3/IEMEHTOB OCYLLeCTB/sIeTCSA aBapuiiHoe TOPMOXeHue, To cre-
[yeT cunTath, YTO OTKa3 W BK/IKOYEHWE aBapuiiHOro TOpMo3a NPOMCXOAWUT NpU Hanbonee He6NaronpUSTHOM
ycnosun. Ecnv no coobpaxeHnam 6e30nacHOCTU MexaHu3mbl fy6nnpoBaHbl, cnegyeTt npegnonaraTb, YTo
0TKa3 Npoucxo4mnT B 060N YacTu 6ol cucTemsl.

B 060u1x ykasaHHbIX C/yyasx BO3HUKalOLLME Harpysku OOSKHbI OLeHMBaTLCA B COOTBETCTBUM C 6.2.4,
yunTbiBas Nobble coyfapeHns, BO3HMKaloLWme npu nepegaye cusl.

6.4.7 Harpysku npu konebaHnsax oCHOBaHUA KpaHa

KonebaHus oOCHOBaHWSA KpaHa, Hanpumep, ceicMuyeckne BO3LeiCTBWSA, Bbi3blBAIOT BbIHYXAEHHbIE
KonebaHns KOHCTPYKUMM KpaHa. HeobXxoAMMOCTb yyeTa TakMx Harpy3oKk B pacyetax rpy3onofbemMHOro
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YCTpOIicTBa, a Takke Heob6X0AMMOCTb KOMOUHMPOBAHWS MX C MAcCOi rpy3a A0/DKHblI ObiTb YCTAHOB/MEHbI B
HOpPMAaTUBHbIX AOKYMEHTax Uan B TEXHUYECKOM 3aaHnn.

6.4.8 BHes3anHoe CHATME Harpyskm Ha Kptoke

Mpy BHE3amHOM CHATUM Harpy3ku Ha kptoke (06pbIB KaHaTOB, pa3pyLUeHue Kploka W Ap.) NPOMCXOoAAT
OuHamunyeckue npouecchl, NogobHble BO3HMKaKLWMM npu cbpoce yactu rpysa (cm. 6.2.2.3), conpoBoxaato-
LMecs NOsIBNIEHMEM HarnpaB/IeHHO BBEpX peakuuu Ha KpaH B MecTe MOABECKM rpy3a. YkasaHHas peakuusi
MOXEeT onpeaenAaTtbCAa U3 ynpyroro AMHaMmm4yeckoro aHanmsa KOHCTPYKUUK KpaHa. |_|pl/l OTCYTCTBUN TakKoro
aHanm3a guHaMuyeckuin KoadpuumeHT g MOXET NMPUHUMATLCA HAa OCHOBE AaHHbIX 6.2.2.3 unu nonaratbcs
paBHbiM 0.3.

6.5 Ocobble Harpysku

6.5.1 Harpysku, BO3H/KalOLW e NPU MOHTaxe, leMOHTaxe U TpaHCNOpPTUPOBKe

[lo/DKHbI yUnTbIBATBCA Harpysku, AeiCcTBYIOLIME HA KaXAoW CTaavn NpoueccoB MOHTaxa U AeMOHTa-
Xa. BK/Yas Harpysku OT BeTpa npu CKOpocTu BeTpa He MeHee 8.3 M/C (AMHamuyeckoe gasfieHne BeTpa q
= 43 lMa). bonee BbiCOKME 3HAYEHUS MOTYT ObITb YCTAHOBMEHbI ANS OTAE/NbHbLIX TUMOB KPaHOB, paccMartpu-
BaeMbIX CneuuanbHbIMU YaCTAMU OaHHOrO cTaHjapTa. B Heo6Xxoaumbix cryyasix 3TW Harpysku OOSKHbI
6bITb 06beANHEHBI B KOMOMHAL MU COrMlacHo 7.2.

Mpy HeobXxoANMOCTN Takke creayeT yunTbiBaTh Harpy3ku, BO3HUKAKOLWME Npy TPaHCMOPTHMPOBKE.

6.5.2 Harpysku, gelicTBylowne Ha ranepeu, naowagki u apyrue cpejcrea goctyna

Harpysku, geicTByloliMe Ha cpefcTBa AOCTyna nepcoHana K 3/ieMeHTaM MalluHbl (ranepeu, nso-
Wwankv, NectHuubl, UX nepwna u np.), cnegyeT cuntaTb /I0Ka/bHbIMWU. 3TO 3HAYWT, UYTO OHW Yy4MTbIBAKOTCSA
TOMbKO MpU pacyeTe CPeACTB AOCTyna U 3/1EMEHTOB HECYLUMX KOHCTPYKUMWIA, C KOTOPbIMU OHU Hemnocpej-
CTBEHHO CBA3aHbI.

CepBuCHbIe NNOWAaAKM 1 Nepuna paccymTbIBAOTCA Ha CMefyloline Harpysku:

- B MecTax, npegHasHayeHHbIX TONbKO A/19 MpoXo4a nepcoHasna, BepTuKasibHasA Harpyska Ha Hactun
cocTtaBngeT 1500 H u pacnpegensetca Ha nnowagke 200*200 mwm;

- TOpU3OHTa/IbHaA Harpyska Ha nepuna He meHee 300 H.

- B MecTax, npefHasHayeHHbIX 419 BPEMEHHOIO CK1aAMpoBaHnsa UHCTPYMEHTOB U Marepuanos, Bep-
TUKanbHas Harpyska Ha Hactun coctasnaeT 3000 H n pacnpegensetca Ha nnowagke 400400 mm.

KpoHLWTEHbI, NogaepxuBalLLe niowankM ¢ 060pyoBaHNEM, PacCcUMTbIBAOTCA Ha Bec 3TOro 060-

PYAOBaHMS C yYeTOM COOTBETCTBYIOLUX AUHAMUYECKUX KOIPULMEHTOB 4 unm 5.

7 Komb6uHaumm Harpysok
7.1 Ta6bnuua kKOM6GUHaUWU Harpy3okK

PacueTHble HanpsXXeHusi, UCNosb3yeMble B KpUTepusax paboToCnoCO6GHOCTM M AONTOBEYHOCTU 3fe-
MEHTOB MEeXaHW3MOB U MeTa/INYeCKNX KOHCTPYKLMWIA, BbIYNCASIOTCA MyTEM YNPyro-CTaTM4yeckoro aHanusa
MeTaNINYeckoli KOHCTPYKUMM WAW MEXaHW3MOB MO MeToAaM npefesibHbiX COCTOSHUWA WUAuM [onyckaeMblX
HanpshkeHWn Ha aelicTBMe BCEX Harpy3ok, BXOAALLMX B ONpeAenieHHYl0 KoM6GuHauuio. B gaHHOM cTtaHgapTe
npefacTasneHa ob6was CTPYKTypa pacyeTHbIX KOMOWHauuii Harpy3ok. B 3aBMCMMOCTW OT KOHCTPYKLUM W OT
YCNOBUIA 3KcnyaTauum onpefesieHHoro Tvna KpaHoB 3Ta CTPYKTypa MOXET ObiTb KOHKPeTU3MpOBaHa Wn
M3MeHeHa B YacTu cocTaBa Harpys3ok unu Habopa kombuHauuid. Mpu npakTMYeckoM pacyeTe KOHKPETHOro
KpaHa cocTasnsieTcs Tabnumua Harpy3ok, COOTBETCTBYIOLAsA peasibHbIM YC/I0BUAM €ro aKkcnayartauuu.

OCHOBHble KOMOGUHALMM Harpy30K A1 pacyeToB No KpUTepmsM paboTocnocobHOCTM NEPBON 1 BTOPOIA
rpynn npueegeHbl B Tabnuue 4. B Tabnuue 5 ykasaHbl onMcaHus cuTyaumii, COOTBETCTBYIOLWMX KOMOUHALN-
AIM Harpysok. B Tabnuue 6 gaHbl KOMOGMHALUM Harpy3oK A8 pacyeToB Ha YCTONYMBOCTb MOMOXEHUS KpaHa B
npocTpaHcTBe (OT ONPOKMAbIBAHUS) U YaCTHble KO3M(UUMNEHTbl HafeXHOCTU MO Harpyskam. PacuyeTHble
KOMOMHauum obbeamHeHbl B rpynnbl (cM. 5.5). pynna koM6uHauuii Harpy3ok A COAEpPXUT perynspHbie
Harpysku, a rpynna Kom6uHauuii B - perynspHble Harpysku, o6beguHeHHble ¢ HeperynapHbimu. Mpynna C
COAEPXNT KOMOGUHAaUMKW, nNpefcTaBasowme coboli COBOKYNHOCTU PerynsipHbIX U HeperynspHbIX Harpysok,
06BbeMHEHHDBIX C PA3/IMYHBIMU BUAAMWN UCKTOUYUTENBHBIX UM O0COBbLIX HArpy30K.

Mpn BbIYNCNEHUN HANPSHXKEHWI B KakOM-M6G0 3neMeHTe MalluHbl N0 YKa3aHHbIM KOMOUHAaUMSM
Harpysok Hanpas/feHvue AeiCTBUA PeBEepCUBHbIX Harpy3oK (MHEPUWMOHHbIX CW. AaBneHus BeTpa u np.), a
Takke MOMIOXeHNe rpy30noA4bLEMHOr0 YCTPONCTBA 1 PacnoNoXeHne NOABMKHBIX HArpy3oK BblGMpatoTCcs Tak.
4yTOObl B PacCUNTbIBAEMOM 3/IeMEHTE KOHCTPYKLUMM CcO3haBasiocb Hanmbonee Heb6NaronpuATHOE HanpshkeH-
HOe CoCTosiHMe.

12
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7.2 Wcnonb3oBaHue Tabnuubl Harpy3ok

7.2.1 O6wme nonoxeHus

[na BbINO/IHEHUS pacyeToB rPy30MNOAbLEMHOrO YCTPOWCTBA WM €ro 3/1IEMEHTOB N0 KpuTepuam pabo-
TOCMNOCOBHOCTM HEO6XOANMMO KOHKPETU3NPOBaTb KOMOMHALMUM Harpys3ok (Tabnuua 4) NpUMEeHUTENbLHO K Npo-
eKTMpyeMoMy TUMy MalLuHbl U YCNOBUAM 3KcnyaTauun. 3TO 3HAYNT, YTO Ha OCHOBaHWUW O6LLEro onucaHus
KOM6UHauuin (Tabnuua 5) fomKeH 6biTb YCTAHOBIEH KOHKPETHbIV HA60p Harpy3ok 1 BO3AeNCTBUWA, yunTbiBa-
eMbIX B KaXA0i KoMOuHauun (nepeyeHb MeXaHW3MOB, CO34al0LWMX ANHAMUYECKME Harpy3ku, Xxapaktep Ku-
HemaTuyecknx BO3AEeNCTBUI, CMeLLeHN, YKIOHOB 1 np.). HeobxogmMmocTb yyeTa Macchl rpysa npu pacyeTe
KpaHa Ha fieicTBue celicMnyecknx Harpy3ok (kombuHauua C8) onpegensieTca B 3aBUCMMOCTU OT €ro HasHa-
YeHUs 1 yCNoBUWIA akcnayaTauun. YkasaHus o6 3TOM AO/MKHblI COAEPXAaTbCA B TEXHUYECKOM 3afaHun uam B
HOpPMaTUBHbIX AOKYMEHTaXx.

Mo nonyyeHHOMY NepeyHo BO3A4ENCTBUI BbIYMCAAIOTCA HOMUHANbHbIE 3HAYEHWUA BCEeX Harpy3ok Ans
Kaxk[0/ KOMGUHaLMKN. ITN AaHHble ABNAIOTCA OCHOBOW ANA AasibHENLEro BblYNCNEHUS PacyeTHbIX Harpysok
no MeToAam npefenbHblX COCTOAHUIA 1 foNyCcKaeMblX HanpsXKeHNiA.

13
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Tab6nuuya 5- OnucaHve kombuHaunii Harpy3ok rpynn A. B. C

ot C4 pgo

16

VHoekc
Al

A2

A3

A4

Bl

B2

B3

B4

B5

C1

C2

C3

Cc7
C8
C9

Cto
Cc11

OnucaHne

KpaH B paboyem COCTOSIHUMW, OCYLLECTBNAETCA NOABEM WK ONyCKaHue rpy3oB B LUTATHOM pe-
XumMe (OTpbIB rpy3a OT OCHOBaHUSA, TOPMOXEHME Ha crnyck). Kpome Toro, MOXHO cuutaTb, YTO
ele oaMH UAn ABa MexaHusma paboTaloT B pexmme pasroHa UM TOPMOXeHUsl. 3TO COOTBET-
CTBYeT BeCbMa WHTEHCUBHbIM YCM0BUAM paboTbl KpaHa C BbICOKOW CTENeHbi COBMELLEHWI
[OBWKEHWI pasnnyHbiX MeXaHN3MOoB. BeTep v gpyrue knnMaTuyeckme Harpysku v Bo3geicTaus
OTCYTCTBYIOT

KpaH B pabouem COCTOSIHUM, NPOMCXOAUT BHE3arHbI COPOC YacTu NOAHATOro rpysa. MHepuum-
OHHble CUMbl OT paboTbl APYrMX NPMBOAOB AO/KHbI YUNTbIBATLCS, Kak B kKOM6uHauum Al. Be-
Tep n gpyrue KnMmatuyeckme Harpyskv n Bo3f4encTens OTCyTCTBYIOT

KpaH B paboyem COCTOSHWUM C rPy30M, OCYLLEeCTBASETCA pas3roH WM TOPMOXEHUE MeXaHW3-
MOB. UMEILMX 3HAKOMepeMEHHbI XxapakTep HarpyxeHus (nepeaBuxeHns, NoBOpoTa, M3Mme-
HeHns BblneTa cTpesibl U Np.). B 3aBUCMMOCTU OT yCNOBWI 3KCnyaTaunm KpaHa 3Ty KOMOuHa-
LMo MOXHO paccmaTtpusaTb NpU pasfiMYHbIX coYeTaHUsAX paboTatLwmnx MexaHusmos. Betep u
Apyrue knMuMmaTnyeckne Harpysku 1 Bo3geincTens OTCyTCTBYIOT

KpaH B paboyeM COCTOSIHWM C Fpy30M, OCYLLECTB/SAETCA pa3roH UM TOPMOXEHME KpaHa unv
TeNexkn Npu nepeaBuXeHnn No pesibCoBOMY NyTU UAW No gopore. MoryT Takxe yunTbiBaTbCs
WNHEPLMOHHbIE CUNbl OT paboTbl APYrMx NPUBOAOB Kak ANs kombuHauuu Al. BeTep u gpyrue
KTMMaTuyeckme Harpysku 1 BO3AeiNcTBUA OTCYTCTBYIOT

KpaH B pabouem COCTOSIHUM, OCYLLECTBASAETCA NO4beM WK OonyckaHue rpy3oB (MOAbEM rpysa
C «MOAXBATOM», TOPMOXEHME Ha Cnyck). Takke cnefyeT yuuTbiBaTb MHEPLMOHHbIE CUMbl OT
paboTbl ApYyrux NPMBOAOB, AMHaMuYeckme athdekTbl KOTOPbIX MOTYT COBMacTb C paboToil me-
XaHu3ma nogbema. [leiicTByloT BeTep paboyero COCTOAHUSA, Apyrne KammaTnyeckne Harpysku
1 BO3AeincTBuA

KpaH B paboyeM COCTOSHMW, OCYLLECTBNSETCSA BHe3anHbli cOpPOC yacTu MOAHATOro rpysa.
VHepunoHHbIe cubl 0T paboTbl APYrUX NPUBOAOB AO/MKHbI YUATHIBATLCSA Kak B KOMOGMHAaLWK
Bl. [elicTBylOT BeTep paboyero COCTOSHAA W Apyrue KIMmaTUveckue Harpyskm v BO3feii-
cTBUA

KpaH B paboyem COCTOSHWM C rPy30M, OCYLLEeCTBASETCA pas3rOH WM TOPMOXEHUE MeXaHW3-
MOB. UMEILMX 3HAKOMEepPeMEHHbI xapakTep HarpyxeHus (nepeaBuxeHus, NoOBOpoTa, M3me-
HeHWs1 BblaleTa CTpesnbl W np.). B 3aBucMMOCTM OT ycnosuii paboTbl KpaHa 3Ty KOMOWUHauuio
MOXHO paccmaTtpvBaTb Npu pasnyHbIX KOMOUHALMAX MEXaHU3MOB. [JeiicTByloT BeTep pabo-
4yero COCTOSIHUA W Apyrue KnMmaTuyeckme Harpysku n Bo3geicTBus

KpaH B paboyeM COCTOSIHUM C Fpy30M, OCYLLECTB/SAETCHA pa3roH UM TOPMOXEHME KpaHa unv
TeNexkn Npu nepegBuxeHnn No penbCoBOMY NyTu unu no gopore. CnegyeTt Takke yunTbiBaTb
VNHEPLMOHHbIE CUMbI OT paboTbl APYrX NPUBOAOB, €CAW 3TO NPeAyCMOTPEHO NPoekToM. [eli-
CTBYIOT BETEp paboyero COCTOSIHAA U Apyrve KIumaTuyeckme Harpysku u Bo3geicTeusi

KpaH B paboyem COCTOSIHUW, OCYLLECTBNAETCA NepeABMKeHNe KpaHa No HePOBHOI MOBEPXHO-
CTW WAn fJopore C yCTaHOBMBLUECSA CKOPOCTbIO U nepekocoMm. [lelicTByeT BeTep pabouero
COCTOSIHWA W ApYrue KnuMaTnyeckne Harpysku v Bo3geicTaus.

KpaH B paboyemM COCTOSHUU, MPOU3BOAMUTCA MOABEM C 3eM/IM rpy3a C HanbosbLiel CKOPOCTbio
nogsema (cm. Tabnuuy 3)

KpaH B HepaboyeM COCTOSIHMW, 3arpyXeH COOCTBEHHbIM BECOM M Maccoli rpy303axBaTHOro
opraHa. [leiicTByl0T BeTep Hepaboyero COCTOAHWSA, Apyrme MeTeoposiornyeckne n Knnmatuye-
CKWe Harpyskv v Bo3fencTsuns

KpaH B yCnoBusiX AUHAMUYECKUX UM CTaTUYeCKUX ucnbiTaHuii. CoyeTtaHne MHEPLUUOHHBIX CUn
0T paboTbl NPUBOLOB NPU AMHAMUYECKUX WUCMbITAHUAX NPUHUMAETCS Kak 418 KombuHaunm Al
nnun B1

KpaH ¢ HOMWHa/IbHbIM TPY30M NpW CTONKHOBEHWUM C Gydpepom (C4). npu AeicTBun cun oT
HaknoHa (kayaHusa) (C5). npyu aBapuitHOM OTKIYeHUM NpuBoAoB (C6). nNpu oTKase MexaHus-
ma (C7)

KpaH B ycnoBusx feficTBuUA CeMCMUYECKUX Harpy3ok, npy Heo6XxoAMMOCTN yunTbiBaeTCa Mac-
ca rpysa

AKTVBaLMA CUCTEMbI 3aLLMTbI OT Neperpysok

BHe3zanHbIl copoc yacTu unu Bcero rpysa

MpounssoAnNTCA MOHTaX, AEMOHTaX UM TPaHCNOPTUPOBKa KpaHa
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7.2.2 PacueTbl N0 MeToAy NpeAenibHbIX COCTOAHUNA
PacueTbl No meToay npegenbHbIX COCTOSHUIA OCYLLECTBASIIOTCA B COOTBETCTBUM C 5.3.2. PacueTHas

Harpyska oT AeliCTBUS YCKOPEeHNs a mHa Maccy mt BbluMcnseTcs no gopmyne
Fy=»tlaJg/yplytt wnun y plyn,

roe  aj - yckopeHue oT paboTbl /-ro mexaHusma:

df - auHamunyecknii KOathULNEHT:

Y P) - YaCTHbI KOI(PPULMEHT HAAEXHOCTU NO/-I Harpys3ke;

g - yckopeHue cBO6OAHOro nafgeHus;

yn - KOadPuLMeHT OTBETCTBEHHOCTM (pUCKa).

PacueTHas Harpyska oT felicTBUSi HOpMaTUBHOW cunbl F, MHOro NpoucxoxaeHus (Hanpumep, BETpO-
BOWi Harpysku) HaxoAmTCa Kak

FI= Fy» W -

3HaueHne koadhhuLmMeHTa OTBETCTBEHHOCTM KpaHa UM pacCcYUTbIBAEMOrO 3/1IEMEHTA YN yCTaHaB/u-

BaeTCs B 3aBMCUMOCTM OT pUCKA, KOTOPbIA co3jaeT BO3MOXHOCTb BO3HMKHOBEHWUS AAHHOrO npefesibHoro
cocTosiHMA (CM.7.4). PacyeTHOe HanpshXeHUe no Kaxaoi KoM6uHaumm Harpysok rpynn A. B nnam C BbluMcas-
eTCA C y4eTOM BCeX Harpysok, BXOAALWMUX B KOMOUHALMIO.

17



FOCT 32579.1—2013

X-

ox

1 1 11- 1

©

o

1 1 @ =
1

1
1

1 1e-¢

=

e T

LS

- .0

QW 19

(1) dA BUHeESI9TMYOdUO L0 M1208MhYOLIA 8L1ahoed ndu MLIOHXKSTEH 191HanNIddeoy alqHLIRH

<0

o

<0
T-

il

EE

s

“

©
~

o

[

—

x
—

3%

L] A L]
> - L]
Ll _
L) - L)
— p— —
— - —
L) - []

. . —

R

wk  mL
(e] ® «©
0 O 0

) ) L
£ © S

. v

I~

A8 o wb o 0

ur

fo0) 04

<n

cy

o

N = B8x an—=wo o od
I a

“0 O« X WX <

— —.WK —

OX © X @O 1 1
wxo Ao o G o

3 TS ™ O o ox
- o & Soor @
BWHB01202

oJahogedaH mieAdIeH alqgodLag

o

N O = &

% f 2

¥XX00o
‘0Q.0

(0]
n
<§ 2

X

. - %)

e

i
19piadhche
al9H1KMduotewg
‘eHed) 1900e\
19piadhche
a19H1KMdUO rergaH
‘eHed) 1900e|\

N —

- 0

A

HYHa0X3
Hirtieuiaed;j

-9 ehinuvoge ]

ohscoo U ESHYMELLIMHIOON

OHK

awrtdssuAjar)

wndojaiex

18



FOCT 32579.1—2013

9 MNULrQeL BUHBRHON O

19



FOCT 32579.1—2013

7.2.3. PacyeTbl N0 MeTOAY AONyCcKaeMblX HaNpPsKeHn
PacueTbl Mo meToay AonMyckaeMbIX HampshKeHW OCyLecTBAAITCA B cooTBeTcTBMM € 5.3.3. Pacuer-

Hasd Harpyska ot ,quICTBVIH YCKOpeHUA Ha Mmaccy T { BblUncnsgaeTca no cbopmyne
Fj=m flfta wwm FO =ntgg>f.

PacueTHasa Harpyska oT AelicTBUS HOMUHANbHOW CUibl F MHOTO NPOMCXOXAeHus (Hanpumep, BeT-

pOBOIi Harpy3ku) HaxXoAUTbLCS Kak

O603HayeHNs faHbl B 7.2.2.

PacueTHoe HanpsKeHue Mo KaxAon komOuHauun Harpy3ok rpynn A, B nnn C BblYMCIAETCA C yYETOM
BCEX HarpysoK, BXOAALMX B KOMOUHaLMIO.

7.2.4 KombuHaumn Harpy3ok Ana noATBEpPXAEeHNS Hecylieid cnocobHOCTK

PacueTbl No kpuTepusam pabotocnoco6HocTu Il rpynnbl NPon3BOAATCA MO MeTo4y NpefenbHbIX COCTO-
AHWA UM N0 MeToAdy AOMNycKaeMblX HaNPsHXKEHUA No koMOMHaLMAM Harpy3ok u3 rpynn A. B un C, koTopble
dopmMupyloTCA B COOTBETCTBMM C TUMOM KpaHa 1 C YC/IOBUSIMU €ro aKcnayataunn. MNpu aToM UCNosb3yTes
COOTBETCTBYIOLWME KOSPDPUUMEHTbI HAAEXHOCTU WM 3anaca MpPoOYHOCTW, NpUBefEeHHble B Tabnuue 4. B
KOMOUHaUMKU rpynnbl B MOXHO BKAOYaTb MakCMMasibHOE peasibHO BO3MOXHOE B 3KchayaTauuu covetaHue
MeXaHW3MOB.

7.2.5 KombuHauun Harpysok 418 noaTBepXAeHUs ONTOBEYHOCTHU

PacueTbl No KputepusiMm [ONTOBEYHOCTU NPOU3BOAATCA NO MEeToAY AONyCKaeMblX HanpsKeHwuli no
KOMOUMHaUMAM Harpy3ok, npefctaB/ieHHbIM B rpynne A u. B HeobxouMbIX cnyyasx, B rpynne B. Ans pacuye-
Ta Ha CONpoOTUB/IEHUE YCTaNoCTU BBOAATCA CreuuanbHble KOMOMHAUUW Harpysok AN BblYMCAEHUA MUHK-
MasibHbIX Hanps)XeHuil B paccuMTbiBAEMOM 3/1eMeHTe. B pacueTax 3/1eMEeHTOB MallWHbl Ha [0/ITOBEYHOCTb
dvrypupyloT Takke AaHHble 0 KONNMYECTBE HarpyXeHuin v AnMTeNbHOCTU BO3AEeNCTBUA. ICTOYHNKOM 3TUX
[aHHbIX ABMATCA rPYNMbl pexuma paboTbl MeXaHM3MOB U KpaHa B LienoM. CuctemaTusaumsa Harpysok Anis
pacyeToB [0/ITOBEYHOCTN NPOU3BOAUTLCA B COOTBETCTBUM C Mpunoxexvem A.

7.2.6 KombuHauum Harpysok Ans MNOATBEPXIEHWS Hecyleid cnocoO6HOCTUM NpU MOHTaxe,
OeMOoHTaXxe 1 TpaHCNoOpTUPOBKeE

MoaTBepxaeHue Hecyllel CnoCO6HOCTHN MO KOMOMHauMK Harpy30k C11 fO/MKHO GbITh BbINOAHEHO A/1A
KaXJoi cTaguu npouecca MOHTaxa M AeMOHTaxa. MNpu 3TOM NpUHMMAlOTCH BO BHUMaHWe COOTBETCTBYHO-
e aTUM CTaAmnsaM Harpysky u KX codeTaHusl, a Takxe MNnosIoKeHWe U YC/oBUA 3aKpernsieHns asieMeHTa Ma-
LWNHBbI. B HE06X0AMMbIX C/yyasx BbINOMHAIOTCA aHanorMyHble pacyeTbl NO Harpyskam, BO3HMKAKOLWMM Npu
TPaHCNopTUPOBKE U3AENNS.

7.2.7 PacueTbl 1A NOATBEPXAEHUA XECTKOCTU

OrpaHuyeHune ynpyrux nepemeLleHnii n konebaHuii KOHCTPYKLMU KpaHa UMeeT cneaytoLlie Luenu:

- npefoTBpaLlleHne CTO/IKHOBEHUS 3/IEMEHTOB KpaHa Un rpy3a C OKpyXawLlmMmm o6bektamu;

- obecneyeHune 3aflaHHOl TPAEKTOPMU MEpPeMELLEHUS TPpy3a C MUHUMasbHbIMU KONe6GaHusiMu u no-
BblLUEHWE MPOU3BOAUTENIBHOCTU KpaHa;

- obneryeHune v NoBbiWEHNE KOMCOPTHOCTM TPyAa oneparopa KpaHa;

- obecneyeHne MPOEKTHbIX YC/MIOBWI pa3roHa W TOPMOXEHUSI MEXaHM3MOB C y4yeToMm gedopmaimii
NpPOsIETHOTO CTPOEHMSA MOA HAarpys3Koi;

- npepgoTBpalieHne KonebaHuii 1 OTHOCUTENbHOMO CMEeLLEeHNs YacTeil MEXaHU3MOB KpaHa, nNpuBoasi-
LLMX K UX YCKOPEHHOMY U3HOCY.

Ecnn TpebyeTca noaTBepxAeHUe XeCTKOCTU 3/1EMEHTOB KpaHa B (hOopMe MpOBEpPKM NepemeLleHunit
(cTatuyeckas XecTKOCTb), pacyeT BbIMONHAETCA B hopMe YC/10BUA

A A

L L

roe [ - nporm6 oT AeiicTBUS HOMWHAbHBIX 3HAYEHWI CUM TSHXKECTU, CO3AaloLUX NEepeMEHHbIR npo-
6. T.e. OT CU/ TSHKECTU TPpy3a U TENEXKMN (ECIM OHA eCTb);
L - xapakTepHblii pasmep, OTHOCUTE/ILHO KOTOPOTO HOPMUPYETCS NPOruG;
-fonyckaemMoe 3HayeHue OTHOCUTE/TLHOMO Mporuba.

B cnyvasix, korga TpebyeTcs noATBepXAeHUe ANHAMUYECKON XEeCTKOCTMW, T.e. NPOBEpKM 4acToT Uu
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BPEMEHUN 3aTyxaHua KonebaHwil KOHCTPYKLWMW, 3T XapakTepuCTUKW BbIYUCAATCA NPU Hannyuu rpysa Ha
rpy3o3axsaTHOM OpraHe v TakoM pPacnofioXeHUN 3/1eMEHTOB KpaHa, Mpu KOTOPOM MoJjlydyaeTcss HauMeHbLuas
yactoTa KonebaHuii.

7.2.8 Ydet pacnpegeneHua macc kpaHa

7.2.8.1 Mpwu pacyeTe 3N1EMEHTOB KOHCTPYKL MM KpAHOB HEOOXOAMMO yuuTbiBaTb 61aronpuaTHoOe U He-
6naronpuaTHOe BO3AEWCTBMA MacC KpaHa Ha HarpyXeHHOCTb paccMaTpuBaeMoro anemeHTta. lNpu aHanuse
HanpshkeHuii Macca cunTaeTcs okasbliBalolleil 6naronpusaTHoe BO3AelNCTBUe, eC/n ee yBe/IMYeHne CHmxaeT
B paccMaTpuBaeMOM 3/1eMeHTe KOHCTPYKLMU pacyeTHOe HanpshkeHue, n HebnaronpuaTHoe - ecnv yBenu-
ymBaeT ero.

a 6 :

X

L w LU W

PucyHok 6 - BnaronpustHoe (a) n HebnaronpusiTHoe (6) BO3AelicTBME MacChl MPOTMBOBECA

Tak. Npu HanMuuK rpysa NPOTUBOBEC OKa3blBaeT 61aronpusaTHOE BO3AEelCTBME - YyMeHbLUaeT nsrnba-
Iowuii MomMeHT L B baliHe kpaHa (pUCyHOK 6.a), a npu OTCYTCTBUM rpy3a (PUCYHOK 6. 6) - yBennuuBaeT Mo-
MeHT L, oka3biBasi He6naronpusaTHoe BO3aeincTBre. Mo OTHOLLIEHWIO K YCUINI0 CxXaTusi B 6alliHe NpoTUBOBEC
B 060KMX C/yyasx okasbiBaeT HebnaronpuaTHoe BO3AEWCTBME - YBEIMUMBAET CUIY CXaTUA.

7.2.8.2 MNpu pacyeTe No meToAy npefesibHbIX COCTOAHUIA 3HAYEHNA YaCTHbIX KO3 MPULIMEHTOB HaeX-
HOCTW ANs Macc kKpaHa (cM. Tabnuubl 4 1 6) BbibupatoTcsa no Tabnavue 7 B 3aBUCMMOCTU OT adppekTa 1x Bo3-
[OeliCTBMA Ha paccy/TbiBaeMbli 31€MEHT KOHCTpyKUuuK (cm.7.2.8.1).

7.2.8.3 MMpu pacyeTe No MeTOAy AOMYyCKAaeMbIX HaMpsHXeHWn 3HauyeHune obLlero kKoadduumeHTa

HaAEXHOCTM Yy / MNPUHUMAETCS, Kak ykasaHo B Tabiuue 4. 04HaKo MaccCy 3/1eMeHTa KOHCTPYKUMUM KpaHa C
61aronpuUATHLIM 3DEKTOM CHIKAIOT YMHOXEHUEM €€ Ha KO3 (NLMEHT pelyKuun:

Yred =°-85 ONA KOMOMHaUWn Harpysok A:
Yred ~09 ANnA KOMBGUHaLW Harpy3ok B:
Yred ~ 095 ANns KoMGuHaLmii Harpysok C.

Ta6nuuya 7 - 3HAYEHUS YACTHbIX KOIPMMLNEHTOB HALEXHOCTN ANA MACC YacTel KOHCTPYKLUM KpaHa
Kom6uHawws Harpy3ok no tTabnuue 4

MeTop onpefeneHusa macc A B C
KpaHa 1 1X LeHTPOB Tsxke- He6naro- Bnaronpu- Heb6naro- Bnaronpu- He6naro- Bnaronpu-
cTun NPUATHbIA ATHBINA NPUATHbIA ATHbIA NPUATHBbIA SATHBIIA
adhdpexT achchekT adhdoekT 3dhchekT achcpekT athchexT
BbluncnexHvem 1.22 0.95 1.16 0.97 11 1.0
B3BelumBaHnem 1.16 1,0 11 1,0 1.05 1,0

7.2.9 YacTHble KO3 PULNEHTbl HAAEXHOCTN ANA NepemMeLLeHunii (YKNI0OHOB)

BepxHue 1 HKHME 3HAYeHUSA YacTHbIX KO MULMEHTOB HALEXHOCTU, OTpaKarLwmne BO3MOXHbIV pas-
6poc Harpysok, BO3HMKalLWWX B pe3ynbTarte npegHamepeHHbix (NpefyCcMOTPEHHbIX NPOEKTOM) CMELLEHUH,
npueefeHbl B Tabnuue 8. Takne cMmelleHns MOryT BO3HMKaTb, Hanpumep, BCAeACTBME MpeaBapuTesibHOro
HaTSHXKEHWNA 3/1eMEHTOB KOHCTPYKLUMM KpaHa Ana BbIOOPKU 3a30p0OB, CO3A4aHns Cui TPeHusa u ap.

3HayeHNs YacTHbIX KO3(PHMLMEHTOB HALEXHOCTU ANS CAyvyaeB HenpefHaMepeHHbIX CMeLLeHul
(Hanpumep, 06YCNOBMEHHbIX [ONYCTUMbIM YKNOHOM paboueli nnowagki, HepaBHON OCafKol OCHOBaHWSA,
N3MEHEeHMEM PacCTOAHWUA MexXAy pefnbcaMu WU [p.. B OnpefesieHHbIX NPOeKTOM npefenax) npusefeHsl B
Tabnuue 9.
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Tabnuya 8 - 3HauyeHUss 4YacTHbIX KOIPMULMEHTOB HAAEXHOCTU ANA Cly4vaeB NpefHamepeHHbIX
cmeLeHnii

3HayeHre YacTHOro KoadhdmLmeHTa KombuHaummn Harpy3ok no tabnuue 4

HagexHoctn y A B C

BepxHee 11 1.05 1.0

HwxHee 0.9 0.95 1.0
Tabnuya 9 - 3HavyeHUs 4YacTHbIX KO3I(ULMEHTOB HAAEXKHOCTU ANA ClyvyaeB HenpegHaMepeHHbIX
cmeLeHnii

3HayeHne YactHoro koadumum- Komb6uHauun Harpy3ok no tabnuue 4

eHTa HafleXXHoCTn y A B C

11 1.05 1.0
Mp

7.3 Koadh L MeHTbl HaAEXHOCTH A8 NPOBEPKN YCTONUYMBOCTMU KpaHa OT ONPOKMUAbIBAHUS

B Tabnuue 6 npmBedeHbl KO3hULMEHTbI HAAEXHOCTW 419 NPOBEPKN YCTOWYMBOCTU KpaHa OT onpo-
KnAblBaHNUA 015 OCHOBHbIX KOMOMHauwii Harpysok Al, A2. B1. C2. C3. C4. C6. C8. C9. CHO. C11. B pacue-
Tax ycTOMYMBOCTM OT OMPOKUAbIBAHMS MO yKa3aHHbIM KOMOMHALMSIM Harpy3ok Bce fuHamuuyeckne koaddu-

LUMEeHTbI. 3a uckoyeHmem d*n 9, NnpuHMMaoTCa paBHbIMK eAnHuLe. 3HaveHna d* n 9 onpegensaioTcs
no 6.2.2.3 n 6.4.8 COOTBETCTBEHHO, U NpUHMMatOTCA pasHbiMK 0.1. ecnu nonyvyaetcs 6o/bLue.

7.4 KoadphuuyeHT 0OTBETCTBEHHOCTU KOHCTPYKL UK

KoaghhunumeHT 0TBETCTBEHHOCTU PacCUNTbIBAEMOrO 3/1IeMEHTa KOHCTPYKLUKM Y N BblibupaeTcs no tab-
nvye 10 B 3aBMCMMOCTM OT K/acca OTBETCTBEHHOCTU KpaHa {Tabnuua 11) n knacca OTBETCTBEHHOCTU 3sle-
MeHTa KOHCTpyKummK (Tabnuua 12). Ans Hepaboyero cCoOCTOAHUSA MOXeT 6bITb NpuHATO yn= 0.95.

Tab6nuya 10 - 3HauyeHUsA KOIPPULNEHTOB OTBETCTBEHHOCTA Y N

Knacc OTBETCTBEHHOCTY 3n1emMeHTa
Knacc oTBETCTBEHHOCTU KpaHa

1 2 3
1 1.16-1.34 1.10-1.22 1.10-1.22
2 1,10-1.22 1.05-1.16 1,00-1.10
3 1.05-1.16 1.00-1.10 1,00
Ta6nuuya 11 - Knaccbl OTBETCTBEHHOCTU KpaHOB
Knacc oTBeTcTBEH-
HOCTV Kpara O6nacTb NPUMEHEHMS KpaHa

KpaHbl, npegHasHayveHHble A8 paboTbl C ONacHbIMK rpy3amu, Hanpumep, oTpasns-
1 OWMYMU 1 B3pbIBYATLIMW BelllecTBamu, ropsaYnuMn rpys3amu, a Takke KpaHbl rpyso-
nogbemMHocTblo 6onee 200 T
KpaHbl 06LLero HasHauyeHns 1 cneyunasnbHble rpy30noAbeMHOCTbI0 40 200 T BKIOYM-
Te/NbHO
3 KpaHbl rpy3onogbeMHOCTb0 A0 10 T 1 BCe Apyrne, He yKkasaHHble B k1accax 1u 2

2

Tabnuya 12- Knaccbl OTBETCTBEHHOCTU 3/IEMEHTOB KOHCTPYKLUN
Knacc oTBeTcTBEH-
HOCTV 3/1eMeHTa ONeMEHTbI KOHCTPYKLMK
KOHCTPYKLM
Xoposas pama, NoBOpOTHAsA U HEMOBOPOTHAA MIaToOpPMbl, BEIHOCHbLIE OMOPbI, OMop-
1 HO-MOBOPOTHOE YCTPOICTBO, NPOJSIETHOE CTPOEHME U OMNOPHbIE CTOVKM KPaHOB MOCTO-
BOro TuMa, nopTasbl, KOMIOHHbI U KapKacbl NOpTanbHbIX KpaHoB
CTperfibl, TyCbKK1, MPOTUBOBECHbLIE KOHCO/N, TEJNIEXKN, KOHCTPYKLUM KOHCOJIbHBIX Kpa-
HOB
3 [pyrne yactu KpaHa, He ykasaHHble B knaccax 1 12
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Mpunoxexve A
(o6sa3aTenbHoe)

CuctemaTtusauums LUKINYECKUX BO3AECTBUIA
Al CucTemaTuU3aLus LUKIUYECKNX BO3AEWCTBMIA HA MEeTaNIMUYEeCKy KOHCTPYKL IO

A. 11 Pexum LMKANYECKOro HarpyxeHus MeTa/nIM4yeckoil KOHCTPYKLUKM XapakTepusyeTca rpynnoii knaccuduka-
unm kpaHa (Tabnuua A.1) [2]. Kaxpgoit rpynne knaccudukauny cooTBeTCTBYeT psj covyeTaHuii knaccoB NCNOb30BaHuWs,
N PEXUMOB HarpyxeHus. Knacc ncnonb3oBaHus onpefesnseTca KOMMYeCcTBOM LMKI0B paboTbl kpaHa 3a CPOK CAYX6bl

C-p (Tabnuua A.2). Pexum HarpyxeHus xapaktepusyeTcsi 3HauyeHneMm koadhdumuneHTa pacnpegenerus Harpysok K p
(Tabnuua A.3), KOTOpPbI BblYUCASIETCA Kak

C (PI\3'

K, = (A1)
X Cn p

rne C, - konnuecTso unknos pa6oTul kpaHa c rpysom maccoit P.:

Cp = C( - o6Liee KoMUEeCTBO LUK/I0B PaboThl KpaHa 3a CPOK CyXGbi:

P - rpysonogbemHocTs kpaHa.
A.2 CuctemaTtumsaunsi LUKINYECKUX BO3AEWCTBUIA HA 3NEMEHTHI MEXAHU3MOB

MNcxoaHyto nHhopmaLmio 0 Harpyskax Ans NpoekTUPOBaHUA 3/1eMEHTOB MeXaHUM3MOB 3ajaeT rpynna knaccudu-
Kauum mexaHusmoB (Tabnuua A.4) [2). 3Toli rpynne COOTBETCTBYET pAj COYeTaHWii KNaccoB MCMOMb30BaHUSA, KOTOpble
onpeAensioT 06LLYyI0 NPOAO/IKUTENbHOCTL WCMNOMb30BaHWA MexaHW3ma 3a CpPok cnyxo6bl (Tabnuua A.5). N pexumos
HarpyxeHus, cBA3aHHble CO 3HauyeHuem koaduumneHTa pacnpegenernms Hadyaok (Tabnmua A.6). KOTOpPbIA BblunCASET-
€A Kak

*r-7 roe ) (A.2)

P
/' h \ 1maxJ

roe - NMPOAOC/IKUTENBHOCTb UCMONb30BAHUSI MeXaHU3Ma Npu ypoBHe Harpysku P(;

tj — - 06LwWas NpogOMXUTENBHOCTb UCMNONL30BAHUS MEXaHWU3MA:

/

PTax - 3HauyeHve Haubonbluel Harpy3ku, NpuknagbIBaeMoii K MexaHu3my.

Ta6nuuya A.1l-Tpynnbl knaccuukaumm pexmMos pa6oTbl KpaHOB

Knaccbl ncnonb3osaHus
Pexum HarpyxeHuns

n, ", us a (A ut ", n» ".
Q. - - Al A2 A3 A4 A5 A6 A7 A8
cb - Al A2 A3 Ad A5 A6 A7 A8 -
Q, Al A2 A3 A4 A5 A6 A7 A8 - -
Op, A2 A3 A4 A5 A6 A7 AD - - -
Tab6nwunya A.2- Knaccbl UCNONMb30BaHUA KpaHa
Knacc ncnonb3osanus KonuyecTso Luknos pa6otel C j
Uo He 6onee 1.6-10*
", Cs. 1.6 10" go 3.2 (I
Ut Cs. 3.2-10* o 6.3-10*
n3 Cs. 6.3-104 80 1.25 10:

Cs. 1.25-10'g0 2.5 10:
Cs. 2.5-10' go 5.0-10-
Ue Cs. 5.0 10510 1.0 10*
Cs. 1.0 10'-g0 2.0 1(I

=

=
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OkoH4aHune Tabnuubl A.2
Knacc ncnonb3osaHus KonuyectBo unknos pa6otbl C j-

Cs. 2.0 OVgo 4.010°
n, Bonee 4.0-10*
Tab6nunya A.3-Knaccel HarpyxeHus

Pexum HarpyxeHuns KoadhhuumeHT pacnpegeneHns Harpysok K,
He 6onee 0.125

Cs. 0.125 go 0,250

O»
Cb Cs. 0.250 o 0.500
0. Cs. 0.500 £01.000

Tab6bnwunya A4 - ['pynnbl knaccudmkaymm pexnmon paboTbl MEXAHU3MOB

Pexum Knaccel ncnonb3oBaHusa

HarpyxeHus To r, L Tt r T To Tr T
L1 - - M1 M2 M3 M4 M5 M6 M7
L2 - M1 M2 M3 M4 M5 M6 M7 M8
L3 M1 M2 M3 M4 M5 M6 M7 M8 -
L4 M2 M3 M4 M5 M6 M7 M8 - -

Ta6nuuya A.5- Knaccbl UICNONb30BaHNSA MEXAHW3MOB
Knacc ncnonb3oBaHus O6LWwas NpoAoIKNTENBHOCTL UCNONb30BaHusA | yvac.

To He 6onee 200

T, Cs. 200 go 400

T2 Cs. 400 go 800
Cs. 800 go 1600

Tr

T. CB. 1600 g0 3200
T4 Cs. 3200 g0 6300
T4 CB. 6300 0 12500
T- CB.12500 go 25000
T4 CB.25000 g0 50000
To Cs. 50000 g0 100000

Tab6nuya A.6- Knaccel HarpyxeHus
Pexum HarpyxeHus KoadhchuumneHT pacnpegenenus Harpy3ok Ki
L, He 6onee 0.125
U Cs. 0.125 o 0.250
Lj Cs. 0.250 go 0.500
U Cs. 0.500 g01.000
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Mpunoxexve b
(pekomeHgyemoe)

Knaccbl nogbema rpy3onobeMHbIX KpaHoB

B.1 PekomeHgauumn no BbIGOPY kKnaccos nogbema
PekomMeHgauun no BbIGOPY KMaccoB nogbema npueegeHsl B Tabnuue B.1.

Ta6nwunya b.1-Npumepbl Bbibopa k1accos nogbema rpy3onofbeMHbIX KpaHOB
Twun kpaHa
KpaHbl C pyHHbIM ynpaBneHnem
MoOHTaXHble KpaHbl
KpaHbl N5l reHepaTopHbIX CUTOBbIX CTaHLNi
Cknafickme KpaHbl C NPepbIBUCTbIM PEXUMOM paboThbl
Cknajckme KpaHbl, LIMPOKO3axBaTHble KpaHbl'kpaH-6anku, KpaHbl LWXTOBOrO fBopa C
HenpepbIBHLIM PEXUMOM paboThbl
LlexoBble KpaHbl
MocToBbI€ KpaHbl, rnapasinyeckne KpaHbl C 3aXBaToM
KpaHbl N5 nuTeliHbIX LEexos
Konopguesble KpaHbl
KpaHbl 4nsa pasfeBaHnsa CUTKOB, 3arpy304Hble KpaHbl
KoBOUYHbIE KpaHbl
TpaHcnopTHble nnaTopmMbl, NoAynopTanbHble KpaHbl, MOPTanbHbie KpaHbl C Tenexkamu uam
NOBOPOTHbIE KpaHbl
TpaHcnopTHble NaaTopMbl, MOAynopTasbHble KpaHbl, MOpTasibHble KpaHbl C Tenexkamu unu
NOBOPOTHbIE KpaHbl C 3aXBaTOM
CypocTpouTtenibHble KpaHbl, KpaHbl A5 cTanesneil, MOHTaXHble KpaHbl C KPIOKOM
MopToBblE KpaHbl, NOBOPOTHbIE, NN1aByyne KpaHbl, TOBOPOTHbIE KPaHbl C HEMOABWXHON CTpenoi
1 C KPIOKOM
MopToBblE KpaHbl, NOBOPOTHbIE, NN1aByyne KpaHbl, TOBOPOTHbIE KPaHbl C HEMOABWXHON CTpenoi
1 3axBaToM WU MarHUTom
MnaByune KpaHbl 415 TAXENbIX PEXUMOB PaboTbl, KO3/10Bble KpaHbl
KpaHbl AnA Norpyskut Cyi0B C KPOKOM
KpaHbl 4519 Norpysku Cyf0B € 3aXBaTOM WX MarHMToMm
BalueHHble MOBOPOTHbIE KpaHbl 418 CTPOUTE/TbHON NPOMBILLIEHHOCTH
MOHTaXHble KpaHbl, MA4TOBbl€ KpaHbl C KDIOKOM
[MoBOPOTHLIE KPaHbl Ha XENe3HOA0P0XHOM XO4Y C KPIOKOM
[MoBOPOTHbIE KPaHbl HA XEee3HOA0POXHOM X0y C 3aXBaTOM WX MarHUTom
XXene3HoA0OpOXHbIE KpaHbl, AONyLLeHHbIe k paboTe Ha noesfax
ABTOMOGU/IbHbIE KpaHbl, MOOGWU/IbHbIE KPaHbl C KPIOKOM
ABTOMOGW/bHbIE KpaHbl, MOBWU/IbHbIE KPaHbl C 3aXBAaTOM W/ MarHMTom
ABTOMOOW/IbHbIE KpaHbl A1 TAXENbIX PeXuMoB paboTbl, MOOWIbHbIE KpaHbl AN TSXENbIX
pexumMoB paboThl
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Knacc nogbema

HC 1

HC1.HC2

HC1
HC2

HC3.

HC2.
HC3.
HC2.
HC3.
HC4
HC4

HC2

HC3.
HC2
HC2

HC3.

HC1
HC2
HC3.
HC1

HC4

HC3
HC4
HC3
HC4

HC4

HC4

HC4

HC1.HC2

HC2
HCs3.
HC2
HC2
HC3.

HC1

HC4

HC4
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B.2 Wnnoctpaynn TMNOB NpUBOLOB MexaHu3Ma nogbema
MnnocTpaunn pasnnyHbix TUNOB NPUBOAOB NpeacTaBieHbl B Tabnuue B.2.
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HD3: cucTema ynpasneHvsi NpUBOLOM Nofgbema rpysa obecneunBaeT MOCTOsSHHYIO 3aMefsIeHHY0 CKOpOCTb 4O OTpbiBa

(npunofHATa) rpy3a oT 3eMrm

MapameTpbl npusoga HD3 B uenom aHanornyHel HD2, ogHako rapaHtupyetcs, 4To b < U, nockonbky B HD2 aTo ycrnosue

MOXeT, B 06LLeM c/yyae, He obecneunBaTbes.
HD4: 6eccTyneHyaToe ynpas/ieHne yBeIMYEHNeM CKOpPOCTU

3aBMUCMMOCTb OT BPEMEHMU:

t=0: nyck gBuratens npusoja:

t=ti:w =uny

t = h: Hauano HaTsxeHus kaHaTta (12= 0);
| =/3: Hauyano nogbema rpysa.

PerynsipHble Harpy3ku (kombuHaumm A, B):

X Vs,
us2 = 952 n+A - f
WcknounTtenbHble Harpy3ku (kombmHaums C1):
<2 =<p2.un T APV,
rag
o f3 |

HDS5: 6eccTyneHuaTtoe ynpas/neHve NprBOLOM C aBTOMATUYECKUM KOHTPO/IEM YPOBHS AUHAMWNYECKNX HATPY30K MO YC/OBUIO,

47O ¢ HE NpeBbIWaeT . N,

3aB1CMOCTb OT BPEMEHMW:

| = 0: nyck gBuraTtens npusoaa:
<=4 w=uw

t = I. HaYano HaTAXEeHNA KaHaTa,;
t =Is, Hayano nogbemMa rpysa.

PerynspHbie Harpy3ku (kombuHaumm A. B):

R =P

McknountenbHble Harpy3ku (kombmHaums C1):

n }{)A rm%

- oA 0
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MpunoxeHne B
(o6sa3aTenbHoe)

BeTpoBble Harpysku

BeTpoBas Harpyska, felicTBywlas Ha 37eMEHT rpy30nofbemMHOro ycTpoiicTBa WAWM rpys, BblYUCASETCS MO
chopmyne
F,=pWwA. B1

rae - cymMMapHas pacnpefefieHHas BETPOBas Harpyska Ha e JUHULY HABETPEHHOMI nnowasnu:

A - HaBeTpeHHas nsowajb 3fieMeHTa Uam rpysa.
CymmapHas pacnpefeneHHas BeTpoBas Harpyska, paBHas CyMMe cTaTu4eckoi U guHamuyeckoli cocTaBnsoLWwmx,
BblUMCASETCA Kak
pn=(1+3/nj)A>, (B.2)
rae p - pacnpejeneHHas BeTpoBas Harpyska Ha eAvHuUUy nnaowaaun Ans paboyero nan Hepabouero coCTOAHUSA, KO-
Topyto cnegyet BbluncnATe no FOCT 1451:

K - koahpuumeHT, yunTbiBatoLWMii BEPOATHOCTb NOSB/IEHNA BETPa MakCMMasbHOWM CKOPOCTW B 3aBUCUMOCTU OT
cpoka 3KcnmnyaTauun KpaHa: 3HauyeHue 3Toro KoauumeHTa Ans BETPOBOW Harpyskm Hepabouyero coCTosHUS

npuHuMaeTcsi no Taénuue B.1, 4ns BeTPOBOIi Harpy3ku pa6oyero coctosiHus K = 1;

Wn - koaphuUMeHT Nynbcalmm BeTpa, 3aBUCALLKI OT BbICOTbI PACNOJIOXEHUSI HABETPEHHOI niowaan (tabnu-
ua B.2);
C - AuHamuuyeckuii KoadhhnLmneHT, 3aBUCALLNIA OT Nneprnoga CBO6GOAHbIX KONebaHii KOHCTPYKLUK.

3HauyeHUs KoahuLMeHTa NPUBOAATCS B CrelnanbHbiX YacTsax cTaHaapTa. Mpy oTCyTCTBUM HEOBXOAUMbIX faH-
HbIX MOXHO MCMOJ/Ib30BaTh COOTHOLIEHNE

— 101
4=3,4(1-0,7e"'4t). (83)
roe X - nepwopg cBO60OAHbIX KO/le6aHNii KOHCTPYKLMN KpaHa c rpy30M No nepBoMy TOHY. C. [115 rpy3a npov3BegeHue
3HaueHne HaBETPEHHbIX Miolaseli 3NeMeHTOB 1 rpy3a Haxoautcsi no ykasaHusm FOCT 1451. HaBeTpeHHas
nnowagb rpysa Ans KkpaHoB rpysonogbemHocTbio 6onee 100 T onpegenseTca B 3aBUCUMOCTM OT reOMeTpuYeckux xa-
paKkTepPUCTUK MakCHMasbHbIX TPY30B A/15 KOHKPETHOro KpaHa. MNpw oTcyTcTBMM 60nee [0CTOBEPHbIX faHHbIX MOXHO Mpu-

HMMaTb HaBeTPEHHYI nnowaab rpysa us pacyeta 1 M" Ha 1 T rpy3onoAbeEMHOCTU Npu KO3 ULMEHTE aspoanHammye-
CKOWA cunbl, paBHOM 1.2.

Tab6nuua B.1- 3HaveHna koadpduuneHTa K B 3aBMCMMOCTM OT Cpoka 3KCnayaTauumn kpaHa

Yucno net akcnayarauum KkpaHa
5 10 25 50
K 1 1.14 1.35 151

Koathpmuyment

Ta6nuya B.2 - 3HayeHus koadppuumeHTa nynbcauum Betpa M p B 3aBUCUMOCTMN OT BbICOTbl PACMNONOXEHUS LeH-

Tpa HaBeTPEeHHOI nnowaam

BbicoTa pacnonoXeHUsi HaBeTPEHHOU nnowaam, m KoathpuureHT nynscauuv setpa

[o 20 Bk, 0.120
Cs. 20 go 30 BkNtou. 0.110
« 30 « 40 « 0.105

* 40 « 50 « 0.100
B 50 « 60 « 0.095
B 60 « 70 « 0.090
« 70 « 80 « 0.085
B 80 « 90 « 0.080
« 90 « 100 « 0.075
K 100 « 200 « 0.070
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1:1986 Cranes and lifting appliances; Classification: Part 1: General)

[3] NCO 4310:2009 KpaHbl rpy3onogbemMHble. MpaBuna v Mmetofbl ucneitanuii. (ISO 4310:2009 Cranes - Test code
and procedures).
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FOCT 32579.1—2013

YK 621.873:531.2:006.354 MKC 53.020.20

KntoueBble coBa: KpaHbl rpy30noAbeMHbIE, pacyeTHble Harpysku, KOM6VIHaLI,VIVI Harpysok
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