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MpegucnoBue
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OcHoBHble nonoxeHua» n FOCT 1.2—2009 «MexrocyaapcTBeHHas cucTtema craHgapTtusaymn. CtaH-
AapTbl MEXroCcyAapCTBEHHbIE, NpaBuna, peKoMeHAaUMn MO MEXroCy4apCTBEHHOW CTaHAapTU3aLuu.
MpaBuna pa3paboTku, NPUHATNSA, OOHOBNEHUA U OTMEHbI»
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umn Harpy3ok. Yacte 1: OcHOBHble nonoxeHusny. (ISO 8686-1:2012 «Cranes — Design principles for loads
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6 BBEJJEH BINEPBbIE

Ungpopmayusa 06 u3MeHeHUsX K HacmosuemMmy cmaHO0apmy nybnukyemcsl 8 exeao00HOM UuHgopmayu-
OHHOM yKasamerne «HayuoHarnbHbie cmaHO0apmbi», @ MEKCm U3MEHEHUl U rnonpasoK — 8 €XeMeCS4YHOM
UHGOPpMaLUOHHOM yKa3amersie «HayuoHanbHblie crmaHl0apmbi». B criydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmoswie2o cmaHO0apma coomsemcemsyrouiee yeedomreHue 6ydem ornybrukoeaHo 8 exemecsiy-
HOM UHOPMAaYUOHHOM yKazamene «HauuoHanesHble cmaHlapmely, Coomeemcemsyiowas uHgpopmayus,
yseldomrieHUe U MeKcmbl pasmewaromest makxe 8 UHgoPpMayUoHHO cucmeme obuwjeao rnosib30eaHus — Ha
ochuyuanbHoMm calime ®edepanbHO20 azeHmemea o MEexXHUYeCKOMy peaynuposaHuio U Memposoauu 8
cemu ViHmepHem
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B Poccuiickoi degepauum HaCTOALWMMN CTAHAAPT HE MOXeET ObITb NMOMHOCTLIO MMM YaCTUYHO BOCNPO-
U3BEEH, TUPAXWPOBAH U PacnpOCTPaHEH B KayecTBe oduumanbHOro usgaHus 6es3 paspewenus dege-
panbHOro areHTCTBa Mo TEXHUYECKOMY PeryrnmpoBaHunio U METPOSOrMK
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BBeaeHue

HacroAwwMin craHgapT, ycTaHaenuBalWmiA npasuna onpeaeneHus pacyeTHbIX Harpysok Ans
NPOEKTUPOBAHUA TPY30MOABEMHBIX KPAHOB, SBMSAETCA MEPBON 4acTbi0 KOMMNIEKCA CTaHAapToB «KpaHbl
rpy3onogbemHble. MpuHUMNBI POPMUPOBAHUS PACHETHBIX HArpy30K U KOMBUHALIMIA Harpy3oK.

B craHpapte y4yTeHbl OCHOBHbIE HOPMATWMBHbIE MOJIOXKEHUS CREAYIOLMX MEXAYHapOAHbIX U
€BPOnNencknx CtaH4apToB.:

- NCO 8686-1:2012 «KpaHbl rpysonoabemHble. MpuHUMNbLI POPMUPOBAHUSA HArpy3ok U KOMOUHauui
Harpysok. Yactb 1: OcHOBHble nonoxeHusa». (ISO 8686-1:2012 «Cranes — Design principles for loads and
load combinations — Part 1: Generaly).

— EH 13001-1:2010  «BesonacHoCTb  rpy3onoabeMHOro  kpaHa. O6uwme  TpeboBaHusa K
npoekTupoBaHuto. Yactb 1. OCHOBHble npuHuunbl u TpeboBaHua» (EN 13001-1:2010 «Cranes safety —
General design — Part 1: General principles and requirements (consolidated version)»).

— EH 13001-2:2012  «besonacHocTb  rpysonogbemHoro  kpaHa. OOwue TpeboBaHuA K
npoekTuposBaHunio. Yactb 2. Bosgenctene Harpysok» (EN 13001-2:2012 «Crane safety — General design —
Part 2: Load actionsy)

— EH 13001-3-1:2012 «Be3onacHocTb rpysonogbeMHOro kpaHa. OOwme TpeboBaHua K
npoektupoBanunto. Yactb 3-1. TlMpegensHoOe coOCTOSHUE W MOATBEPXAEHWE COOTBETCTBUSA CTaflbHbIX
koHCTpykumii» (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 TTOCYAAPCTIBEHHU B 1 CTAHAAPT

KPAHbI rPY30NOABEMHbIE
NPUHUUNbI ®OPMUPOBAHUS PACHETHbIX
HArPY30K U KOMBUHALIMN HATPY30K

YacTb 1.
OO6ume NONoXeHun

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

Narta BBegenns — 2015—06—01

1 O6nacTtb NnpumMeHeHUsA

Hacrosilmii cTaHaapT ycTaHaBnuMBaeT 06LUME NMPUHLMMBLI ONPEAENeHusl PacYETHbIX HArpy3ok U WX
KOMOUMHaUMi, UCNONb3yEMbIX ANA NPOEKTUPOBAHUSA TPY30NOABEMHBIX KDAHOB U UX MEXAHWYECKUX ITEMEH-
TOB.

HacTosilmii cTaHAapT pacnpoCcTPaHAETC Ha BCE BUbI PY30MOAbEMHbIX KPAHOB, YKa3aHHbIX B Crie-
umanbHbIX YacTAX HACTOSLLEro CTaHgapTa, a Takke rpy3onogbemHble nebeaku, Tanum u anemeHTbl rpy3o-
NoABbEMHbIX KPaHOB, NPOEKTUPYEMbIE U/MSIM N3rOTaBNMBAEMble OTAENbHO.

CraHaapT He pacnpoCTpaHAeTCA Ha:

— NNaBy4Me KPaHbl U KpaHbl, yCTAHABNUBAEMbIE HA CyAax U NABYYUX COOPYKEHUSAX;

— IPy30NOAbLEMHbIE KPaHbl, yCTaHABNMBAEMbIE B LUAXTAX;

— KpaHbl, paboTaloLme TOMbKO ¢ HaBECHBIM 000pyaoBaHueM (BuGponorpyxarenamu, OypoBbim 060-
pyaoBaHUEM U np.);

— KpaHbl, SBNSAKLIMUECS SNEMEHTAMM CNeLuanbHOro TEXHONOrM4eckoro 060pya0BaHus;

— NOABEMHUKMN U BbILLKM.

[evicTBMe cTaHgapTa pacnpoCcTpaHAETCs Ha BHOBb NPOEKTUPYEMbIE KPaHbl, @ TaKkXke Ha KpaHsbl, Briep-
Bble BBO3UMbIE HA TEPPUTOPUIO B HALIMOHANBHbLIX CTAaHAAPTaxX rocyAapcTs, YNOMAHYTbIX B NPEAUCIIOBUN Kak
NPOronoCoBaBLUMX 38 NPUHATUE MEXIOCYAAPCTBEHHOro CTaHaapTa.

2 HopmaTuBHbI€ CCbINTKN

B HacTosLLeM cTaHgapTe UCnonb30BaHb! CObIIKK HA CMEAYIOLLME MEXTOCYAAPCTBEHHbIE CTaHAAPTI:
FOCT 1451-77 KpaHbl rpy3onoagbemHble. Harpyska seTposas. HopMbl U MeTOA onpeaeneHus.
FOCT 27.002-89 HagexHoCTb B TexHUKe. OCHOBHbIE MOHATUSA. TePMUHbI U OnpeaeneHus

FOCT 27555-87 (MCO 4306-1-85) KpaHbl rpy3onogbeMHble. TEPMUHBI U ONpeaeneHuns.

MpumMmedvaHue — lNpu NONb3OBAHUN HACTOALLMM CTAHAAPTOM LienecooGpasHo NpoBepUTb AeicTBUe CCbi-
NOYHbLIX CTaHAapPTOB B WHPOPMAaLMOHHOWK cucTemMe oOLLUEro nonb3oBaHUs — Ha oduumarnsHoM caiite depepanbHOro
areHTcTBa MO TEXHUYECKOMY PEryriMpoBaHuio U METPONOriu B ceT VIHTEPHET MNK No exerogHoMy UHDOPMaLMOHHOMY
yKkasaTento «HauuoHanbeHble CTaHAapThI», KOTOpbIA onyGrMKoBaH No COCTOSIHUIO Ha 1 sSiHBaps TEKyLLEro roaa, M no Bbl-
Myckam eXeMeCsAYHOro UHPOPMaLIMOHHOro yKkasaTens «HauuoHanbHble cTaHAapTbI» 3a Tekywwuid rog. Ecnn ccbinoyHblii
CTaHAapT 3aMeHeH (M3MEHeH), TO MpW MONb30BaHWU HACTOALWUM CTaHZapTOM CeAyeT pPyKOBOACTBOBAaTLCA 3aMEHSI0-
LKUM (M3MEHEeHHBIM) CTaHfapToOM. Ecnu cehiNoYHbIi CTaHgapT OTMEHeH 6e3 3aMeHbl, TO MONoXeHUe, B KOTOPOM flaHa
CCbINKa Ha Hero, NPUMEHSETCA B YacTW, He 3aTparmBatoLLe 3Ty Cebinky.

3 TepMUHBI 1 onpeaeneHus

B Hactosiwem craHgapte npumeHeHbl TepMuHbl FTOCT 27.002 n FTOCT 27555, a Takke cneayowume
TEPMUHLI C COOTBETCTBYIOLLMMU ONPeAEeneHUAMU:

3.1 Hecywwasa cnOCOOHOCTb KOHCTPYKUMU: MakcumanbsHas Harpy3ka, KOTOpYl0 MOXET Bbii€ PXXUBaTh
KOHCTPYKUMA 6e3 noTepn MyHKUMOHANbHBIX Ka4ecTB.

3.2 npoyHoCTb: CNOCOOHOCTL 06beKTa CONPOTUBMATLCA Pa3PYLUEHWIO UM BO3HUKHOBEHWUIO MIacTu-
Yeckux gecopmaunii nog 4enNCTBUEM NPUNOXKEHHBIX HArpy3oK.

3.3 HOMUHaNbLHOEe 3Ha4YeHWe Harpy3ku: 3Ha4eHWe Harpysku, yCTAHOBIIEHHOE B TEXHUUECKON [JOKY-
MEHTaUWKU ANs 3afaHHbIX YCNOBUIA HOPMArbHOW 9KCNyaTauuu unm BbIMMCIIEHHOE MO XXECTKOW KMHEeMaTude-
CKOM MOZENM C UCMONb30BAHWEM NPOEKTHbIX 3HAYEH U MACC U YCKOPEHUM.

M3paHue ocpuumanbHoe
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3.4 kputepumn paboToCcnOCOOHOCTU: PacyeTHble yCrnoBUA HEBO3HUKHOBEHMA BHE3AmMHbLIX OTKA30B,
ype3MepPHbIX ynpyrux gecopmauuin Unu ANUTENLHO HesaTyxalowmx konebaHuii KpaHa unmu ero aNemMeHTOB.

3.5 kpuTepumn OONroBe4YHOCTU: PacyeTHble YCNOBUSA HEBO3HUKHOBEHUS NOCTENEHHbIX OTKA30B arne-
MEHTOB KpaHa B TEUYEHUE 3a1aHHOT0 Nepuoaa KcnnyarTauuu.

3.6 npegensHoe HanpspkeHue: MakCuManbHOE 3HAYEHNE HaANPSXKEHUA, NPUHATONO B KAYECTBE Kpu-
Tepusi 0TKasa no onpeaeneHHoOMy BuAy NpeaenbHOro COCTOAHUA (Hanpumep, npeaen Tekyvyectu, npeaen
NPOYHOCTU, KPUTUYECKOE HAMPSXKEHME NOTEPU YCTONYUBOCTU U AP.).

3.7 rpy3onoabeMHOe YCTPOMUCTBO: YCTPOUCTBO ANst NOAbEeMA IPY30B, KOTOPLIM MOXET ObITb Fpy30-
noabEeMHbIN KpaH noboro Tuna, rpysonogbemHan nebeaka, Tanb.

3.8 pabouee coctosiHme: COCTOsiIHME KpaHa, B KOTOPOM OH MOMHOCTbIO CMOHTUPOBaH U CNOCOGEH
BbINOSHATL BCE YCTAHOBJIEHHBIE B TEXHUYECKON AOKYMEHTaUUKU (PYHKLUM C NOMOLLIbIO CBOMX MEXaHW3MOB.

3.9 Hepabouee cocTosinue: COCTOsIHUE KpaHa, NPU KOTOPOM OH HaxoauTcs 6e3 rpysa, yCTaHOBMEH B
cneynanbHOe MONOXEeHMe, NPeayCMOTPEHHOE WMHCTPYKUMEN NO 3Kcnnayatauuu, W OTKMIOYEH OT UCTOYHUKA
3Heprum.

4 O603HayeHus

OCHOBHbIE YCMOBHbIE 0003HAYeHUsl, WCMONb30BAHHbIE B [AAHHOM CTaHAapTe, NpuUBEAEHbl B
Tabnuue 1. OcranbHble CUMBOMLI ONpeZieneHbl B COOTBETCTBYIOLLMX MECTaX TeKCTa.

Tabnuuya 1- YcnoBHbie 0603HAYEHUA, UCNONL30BAHHLIE B AHHOM CTaHAapTe

Cumson Onucaxune

() OuHamuueckuin koadpdpuymneHt

0 HOuHaMuyeckuin koadppULUEHT Ana Mace kpaHa nNpu NogbEME rpysa

a KoadhpuumeHT, ucnonbayemblii AN onpefeneHns sHaveHus (Pl

() JnHamuyecknii KoacpULIMEHT Ana cnyyas noibema rpysa ¢ 3emnu

(02! OvHamuyecknit koathbpuLUEHT ANA criyyan BHe3anHon pasrpysku KpaHa

Q4 OnHaMuueckunii koappuLMeHT ANA cnyYan nepeABUXEHUs MO HEPOBHOIN MOBEPXHOCTH

([)5 AvHamudeckuin KoadpduLUUEHT 4ns criyvasl YCKOpPeHUsa MexaHU3MOoB KpaHa

Qg OnHaMuyeckunii koabpuLMeHT ANA cryyas rpy3oBbIX UCNbITaHWA

(p7 OvHamuyecknit koacbpuUUEHT ANSA cryYasn CToNKHOBeHMA Gydepa ¢ ynopom
HC, HC,

' ' Knaccel nogbema, npuceanBaeMble rpy3onofbeMHbIM YCTpOUCTBaM
HC; HC,

Bz KoaddmumeHT, ycTaHaBnBaemslit AN knacca nogbema

B3 KoadppuLmeHT, ncnonbayemblit Ansa onpefenerus sHavenus (P

vy, YCTaHOBMBLUAACA CKOPOCTb NogremMa, mM/c

Fx’ sz’ F;C3 Cunbl B3anmogeiicteus 6ydepa ¢ ynopom

Yj KoaddpnumeHTE HagexXHOCTU ANs pacyeTa no JornyckaeMblM HarnpsXeHUsM

Yp YacTHbIN K03 PULMEHT HAZEXHOCTU NO Harpyske

Yo KoadhruyueHT HaexXHOCTU Mo pacyeTHOMY COMPOTUBNEHUIO

Yx KoadhhuuymeHT, yunThiBatoWuil OTBETCTBEHHOCTL MPY30NOABEMHOIO YCTPOWCTBA

n, O6wwit koadbULMEHT 3anaca Npu pacyeTax No MeToay onycKaeMbIX HanpsiXKeHUh

Macca rpysa 6pyTTo, BKNtouaroLLasi Maccy MonesHoro rpysa U rpysosaxsaTtHoro npucnocobtne-
HUS

nm=m-— Am | Macca YacTvt nogHATOro rpy3a, OCTalOLLAACA NOABELLEHHOI K FPy30Mof bLEMHOMY YCTPONCTBY
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5 O6bwue nonoxeHun pacyera
5.1 OcHOBHbIE NOMOXEHUA pacyeTa

Co0TBETCTBUE KOHCTPYKTUBHbLIX PELLEHUA, NPUHUMAEMBIX NPU NPOEKTUPOBAHWUN, PEMOHTE UITU PEKOH-
CTPYKUMK TPy30NOABEMHOIO YCTPOICTBA, KpUTEPUAM paboTocnocoBHOCTM U AONTOBEYHOCTU AOIDKHO ObiTh
noaTBEePXAEHO pacyeToM. lNepeyeHb KpUTEepueB 3aBUCUT OT KOHCTPYKLMKM 1 YCNOBUIA 3KCnnyaTauunm npoex-
TUPYEMOro yCTPONCTBA MIN 3NeMeHTa.

Ycnosua akcnnyaTauum xapaktepusyloT KOMNAEKC 3KCNNyaTauuOHHbIX BO3AENCTBUNA, KOTOPbIW BKIIO-
YaeT MexaHu4eckne BO3AENCTBUA (Harpy3ku) u pusnko-xuMmmveckue (TENNOBbIE, KOPPO3IUOHHLIE U Np.). AnA
rPy30NOABLEMHOIO YCTPOWCTBA U €70 MEXAHWYECKUX ISNEMEHTOB OCHOBHLIMWU BO3AENCTBUAMU ABMAIOTCA
Harpy3ku, usnMko-xuMu4eckne BO3AENCTBUA ABNAIOTCA CONYTCTBYIOWMMKU. HacToAWMI CTaHaapT yctaHas-
nuBaeT NPUHUMNLI U METOAbLI ONpeaeneHns Harpy3ok Ans pacyeta no KputepusMm paboTocnocoBHOCTU U
JONTOBEYHOCTMU.

OnsA pacyeTta 9neMEHTOB KpaHa no KputepusamM paboTocnocoOHOCTU U AONFOBEYHOCTU MOTYT ObITb UC-
noneL30BaHbl METOAUKU MOAENUPOBAHUA HArpy3oK, OTAIMYHbLIE OT NPUHATLIX B AAHHOM CTaHAapTe, €Cnu OHK
noATBEPXAEHbI OMbITOM MPOEKTUPOBAHUA U 3KCMyaTaLum.

5.2 Knaccudukauma pacHeTHbIX KpuTepues

B uensx cuctematusaymm pacHeTHbIX KOIhPULMEHTOB N KOMOUHALMI SKCMNyaTaLUMOHHBIX Harpy3oK
pacyeTHbIE KPpUTEPUM NOAPA3AENAOTCA HA TPU TPYNMbl:

|. MepBas rpynna — KpUTEpPUM, CBA3AHHBLIE C OrPaHUYEHUEM AONFOBEYHOCTU INEMEHTOB KpaHa:

— YCTanocTHOE NOBPEXAEHHE;

— U3HOC.

Il. Bropas rpynna — Kputepuu, CBA3aHHbIE C HapyLueHneM paboTocnocoGHOCTH:

— nnactuyeckue gedopmaumu;

— paspylwleHue (BAskoe, Xpynkoe);

— notepsi o6LUei N MEeCTHOW YCTOMYMBOCTU HhOpMbI e HOPMUPOBAHUS;

— NOTEPS YCTOMYMBOCTM NOMOXEHUA B NPOCTPAHCTBE rPy30N0ABbEMHOIO YCTPOMCTBA UNU €ro Yacren;

— NpeBbIlIEeHNE MAaKCUMaribHOro MOMeHTa TOPpMO30B U p,BuraTeneﬁ.

[ll. TpeTbsa rpynna — KpUTEpPUU, CBA3aHHbLIE C HAPYLLEHUEM HOPMAsIbHON 3KCNyaTauuu:

— ype3aMepHble ynpyrue gedopmanuu;

— 4Ype3MepHbIE N0 aMNNUTYAE UMM BPEMEHU 3aTyxaHusa konebanus (BpefHbie Ans nepcoHana unum 3a-
TpyZAHAKLWME paboTy MaLLMHBI);

— MPEBbILEHWE HOPMANbLHOIO TEMNEPATYPHOro pexuma (apurarenen, TOpMo30B U np.).

5.3 Metoabl noaTBEpXAEHUA pabOTOCNOCOOHOCTU U AONTOBEYHOCTH

5.3.1 NMoareepxaeHne paboTocnocoOHOCTU U AONTOBEYHOCTU SNEMEHTOB IPy30NOABLEMHOIO YCTPOit-
crBa UMEET LeNbl0 CHUXKeEHUEe Unu ycrpaHeHne pucka BO3HUKHOBEHUA OnaCHOCTeVI, CBA3AaHHbLIX C OTKa3amMu
MaLMHbI. IHXXeHepHbie pacyeTbl o NnioGomy kputepuio paboTocnocoOHOCTU UK AONTOBEYHOCTU CTPOSATCA
B (popme cpaBHeHUS ABYX BennUuH. OaHa U3 HMX XapakrepusyeT hakTU4YecKkoe COCTOAHME UNKN NoBeaeHue
KOHCTPYKUMU (Hanpumep, AEUCTBYIOLLEe HanpsbkeHue, nporub v T.n.), a Apyras — npegenbHoe (Hanpumep,
[0ONyCKaemMoe HanpsPKEHUE, PaCYETHOE CONPOTUBIIEHNE UMM AOMYCTUMBIN Npornb). O6e BenMUMHbI ABNAIOT-
€A NPUBNMXKEHHBIMW AE€TEPMUHUPOBAHHBLIMU OLIEHKAMWU NAapamMeTpOB UINKU CBOWCTB, KOTOPLIE B AEWCTBUTENb-
HOCTM MMEIOT BEpPOSATHOCTHYIO npupoady. MeToauku BblMMCNEHMS (MMM HA3HAYEHUS) YKA3AHHBLIX BENUYUH
CTPOATCA TakMMm 00pa3oM, UTO BbINONMHEHUE KpuTepues paboTOCNOCOOHOCTU U AONFOBEYHOCTH obecneunsa-
eT NpUeMnemMo Manylo BepOSITHOCTb BOSHUKHOBEHUSA NpeerbHbIX COCTOSIHUI B NPOLecce aKCnnyaTauuu.

Mpu pacuete getaner MawmH U MeTannMMUECKUX KOHCTPYKUUI ANSA ydyeTa B kputepuax pabotocno-
COBHOCTN BEPOSAITHOCTHOW NPUPOAbLI BO3AEICTBUI U CBOINCTB OGBLEKTOB, @ TAKKE HETOMHOCTU PACYETHLIX MO-
Aenen B HacTosiLLee BpeMsi UCMONb3YIOTCA ABa MHXXEHEPHbIX METoAa: MeToA pacdeTa no AonyckaeMbiM
HanNPsXKEHUAM U METOA pacyeTa no nNpeaenbHbIM COCTOSHUAM.

5.3.2 Metop pacuyeTta no npefesnibHbIM COCTOSIHUAM NPEAYCMaTpUBaET UCMNOMNb30BAHUE YaCTHLIX KO-
3P PULUUEHTOB HAAEXKHOCTU MO KAXKAON U3 HArpy3oK M Mo NPeAenbHOMY HaMPSHKEHUIO. OTU KOIPDULMNEHTDI
YYUTBLIBAIOT BO3MOXHbIE OTKIMOHEHUSI 3HAYEHUI YKa3aHHbIX BENUYUH B HEONaAronpusaTHylo CTOpoHy. Pacuet
no 3TOMY METOAY CTPOUTCS MO CIeAYIoLWENn CXeMe:

— Bbluucnsiiotcss AuHaMu4yeckue Harpysku kak HOMUHanbHbIE Harpy3ku (OT MacCOBbLIX CUA, AaBNEHUs

BETpa, Nepekoca u np.), YMHOXEHHbIE Ha AMHaAMuyeckne KoadpduumnenTol (7.2.2): FJ = (ijnj .
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— ®opmupyeTcs KOMOMHALMS HArpy30K, KaKAan M3 KOTOPbIX YMHOXAETCA Ha 3HAYeHUe COOTBETCTBY-
IOWero 4actHoro KoachuumeHTa HaaexHocTu ( ypj, Tabnuubl 4 1 6) U K0OIPDULMEHT OTBETCTBEHHOCTU

VoV o5 Vil o225 o V¥ -
— BbluucnisieTcs pacyeTHas xapakTepucTuka paboyero COCTOSIHUA AN paccMaTpuBaemoro ycnosusi

paBoTOCNOCOGHOCTM — PacuETHOE HAMpsHKEHUe G(’Yn Yy ij;.). B pacyetax Ha ycTOMUMBOCTb MOMOXEHMUA

KpaHa XapakTepUCTUKON COCTOSIHUA SIBNAETCA OTHOLLEHWE My;[/Monp VAEPXKUBAIOLLETO MOMEHTA K OMPOKM-

OblBatoLLemy.
— OnpefenseTcs xapakTepucTuka NpeaeribHoro COCTOSIHUS: HOPMAaTUBHOE COMPOTUBIIEHWE NO pac-
cMaTpMBaeMOMY MPeAenbHOMY COCTOSIHUIO (MPEAES TEKYYECTH, KPUTUYECKOE HANPSXKEHUE NOTepH YCTONYM-

BOCTU 1 Ap.) IR, 1 pacueTHoe conpoTuBneHne Rn/ym , TA€ Y, — KOIDPULIMEHT HAAEKHOCTH MO pacyeT-
HOMY COnpoTMUBNEHMIO (Tabnuua 4).

— Mpou3BoAUTCA NPOBEPKa YCIIOBUSA G(yn "y ) <R [y, vwwm Myﬂ/Monp >1.

J
5.3.3 MeTop pacyeTa no JonyckaemblM HanpsHkeHUsM npeaycmaTpuBaeT UCNONb30BaHMe 06Lero Ko-
acpdmumeHTa 3anaca nf = ynyfyc. B Hero BxoanUT k09 dDULIMEHT HAAEXKHOCTU V/ (Tabnuua 4) unu yfs

(npuBeaeH B cneumanbHbIX YacTAX CTaHAApPTa), YYUTLIBAIOLWMI BCE BO3MOXHbIE€ OTKIMOHEHUSI HArpy3oK M
CBOWCTB 0ObekTa B HEONaronpusATHYIO CTOPOHY, a Takke HEeTOYHOCTU MaTeMaTU4ecKux Moaenew, u Koad-

(PMLMEHT OTBETCTBEHHOCTU IPY30MOABEMHOTO YCTPOICTBA U PACCUUTLIBAEMOrO dnemenTa 7Y, . Kosdhduum-
eHT ycrnoBui paboThl Y. NpeaHa3HaqeH ansa yderta ocobeHHOCTel pacyeTa OTAENbHLIX TUMOB Y37OB WIK

9M1eMeHTOB. 3Ha4YeHUs1 koahULMEHTA Y, YCTAHABNUBAOTCS B HOPMATUBHBIX JOKYMEHTAX MO PacHETy KOH-
CTPYKLIMIA.

PacueT no aTomy MeToay CTPOMTCA NO CreAyIoLIEen CXxeme:

— BbluucnsioTca aguHamMuyeckue Harpy3ku Kak HOMUHAaINbHbIE HArpy3ku (OT MacCOBBLIX CUrl, AaBMEeHUA

BeTpa, Nepekoca u Np.), YMHOXEHHbIE HA AUHAMUYECKHE KoacbduumenTsl (7.2.3): FJ =0 anj.
— dopmupyeTCa KOMOUHALMA Harpy3ok (Tabnuubl 4 u 6) Fi; F, . F.
— BbluucnisieTca pacuyeTHas xapaktepuctuka pabodvero COCTOSIHMSI sl paccMaTpuBaemoro yCroBus
paboToCNOCOBHOCTU UNK AONTOBEYHOCTU G(Fj).

— OnpeaenseTcs xapakTepucTuka NpeaernbHOr0 COCTOAHUS: MPEeAEnbHOe HamnpsKeHWe no paccmar-
puBaeMOMy KpUTepuio paboToCnocOGHOCTH MNK AONrOBEYHOCTM (Npeaern TEeKy4ecTH, KPUTUYECKOe Hanpsi-

>KEHWE NOTEePU YCTOWUMBOCTU U AP.) Gy, Y AONYCKAEMOE HanpshxkeHue [G] =Olim / n /-

- MpoussoauTca NpoBepka ycrioBusi G(FJ) < [(5]

5.3.4 MNpumeHeHne MeTOAOB pacyeTa

O6a metopa pacyeTta — no npejernbHbIM COCTOSHUSIM U MO JOMYCKAaeMbIM HaNPSDKEHUSIM — B PaBHOM
cTeneHn Moryt ObiTb UCTMONb30BaHbI AN pacyeTa dNIEMEHTOB METaNNUYeCcknx KOHCTPYKLMIA U aeTanen me-
xaHn3mos no | u Il rpynnam npeaenbHbIX COCTOAHUI (5.2) B cnyyae NUHEHON B3aUMOCBS3N MexXay Harpys-
KaMu U HanpsHKEHUAMKU B KOHCTPYKUMU. B criyyae HenmHemHoW 3aBUCUMOCTM MEXAY Harpyskamu u Hanps-
XKEHUAMN PEKOMEHAYETCH NPUMEHATb METO/ pacyeTa no npeaenbHbiM cocTossHuAM. PacyeTsl no Il rpynne
npeaenbHbIX COCTOSAHUIA NPOU3BOAATCA N0 HOMMHANbLHLIM Harpy3kam (maccam) (7.2.7).

5.3.5 MeTtoabl onpeaeneHns HanpsHKeHUn

3HaueHus k03(hULIMEHTOB HAAEXKHOCTU, NPUBEAEHHbIE B AAHHOM CTaHAapTe, NpeAHa3HayeHbl Ans
pac4eToB, B KOTOPbIX AEHCTBYIOLLME HANPSDKEHUS BbIMUCTIAIOTCS C MOMOLLbIO TEOPUU COMNPOTUBIIEHUS] MaTe-
puanos npu ycnoBuu ynpyroro AedopMuMpOBaHUS INEMEHTOB KOHCTPYKUMKN U, CneaoBaTenbHO, HE YUYUTbI-
BalOT (PaKTOPbI, CO3AalOLLME KOHLIEHTPALMIO HaNpsbkeHWi. Takum haktopamm siBRSAIOTCA:

— MECTHbIE reoMeTpU4eckue 0co6eHHOCTM (DOPMbI SNEMEHTOB KOHCTPYKLIUIA;

— MEeCTa NOoKanbHOro NpUNoXXeHus Harpy3ok;

— 30HbI CTECHEeHUs AechopmMaumii npu usrnbe U KpyyeHuu;

— OCTaToO4Hbl€ CBAPO4YHbI€ HAMNPAXXEeHUs.

Ecnn onpepenenue AeiCTBYIOLMX HaNMPsHKeHW npou3seaeHo Gonee TOYHbIMM MeToAamu (dkcnepu-
MEHTAsbHBIMU UINKM YUCTIEHHBIMK), 0DECNIEYUBAIOLLIUMMU YHET CYLLIECTBEHHbLIX BUAOB KOHLIEHTPALIMU Hanpsihke-

4
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HWIA, TO ANA pacyeTa Mo Kputepusm paboTocnoCoOHOCTN U AONTOBEYHOCTU UCMONb3YIOTCA YTOYHEHHbIE 3HA-
YeHUs1 HanpspKkeHWn. B aToM cnyyae 3HayeHns KoapPULIMEHTOB HAAEXKHOCTM U 3anaca MOryT ObiTb CHUXKEHBI.

5.3.6 [Ina Bbibopa u NPOBEPOYHBLIX PACUYETOB MOKYMHbIX U3AENuin (aBuratenein, MOTOpP-PeaYKTOpOB,
TOPMO30B M Mp.) CrneayeT PyKOBOACTBOBATLCA METOAUKAMW MPOU3BOAMTENEN, OMNpenenss pacyeTHble
Harpy3o4Hble napameTpbl N0 yKasaHUAM JaHHOIo ctaHaapra.

5.4 MprHUUNBbI MOOENUPOBAHUA IKCNIyaTaUNMOHHbIX HArpy3oK

5.4.1 B gaHHOM cTaHaapTe yCTaHOBMEHbI CTPYKTYpa U NPUHLMNbI ONPeAerneHUa pacyHeTHbIX Harpy3ok
Ha 3NeMEHTbI rPy30NoABbEMHBIX KPAHOB, KOTOPbIE BO3HWUKAIOT MPWU UCNONb30BaHUW MaLUWHBI MO HA3HAYEHUIO
(B paboyem COCTOAHMM), @ TaKkke B 0COObIX CUTYaLMSIX, NPeAYCMOTPEHHbIX TEXHUYECKUM 3agaHuem. Kpome
TOro, B HEOOXOAUMBIX Cry4asix B pacyerax COBMECTHO C Harpyskamu JOJDKHbI YYUTbIBATbCS BO3MOXHbIE
pasnuunsa Mexay AeCTBUTENbHON U TEOPETUYECKON reoMEeTPUEn MEXaHNYECKUX CUCTEM (HEPOBHOCTM MYTH,
nepeKkochbl KOHCTPYKUUK, ypyrne n TeMneparypHble gedopmauun, HeNnpAMONMHENHOCTb hOPMbI CTEPXKHEN,
NNACTUH W MP.), KOTOPbIE BbI3bIBAIOT OTKMOHEHNE 3HAYEHUI HArpy30K B HEGNAronpuaTHYIO CTOPOHY.

5.4.2 3kcnnyatauuMoHHble Harpysku, AEWCTBYIOLUME HAa 3JfIEMEHTbl KpaHa, ABMAKTCA CrydYanHbIMM
npoueccamu. [leTepMUHUPOBAHHbIE 3HAYEHNUA HArPy30K, XapakTEPU3yIOLLMe X MAKCUMAIbHbIE UMK TUMUY-
Hble 3Ha4YeHUss C OnNpeaerneHHOW AOCTOBEPHOCTbIO, Ha3blBAKOTCA paCyeTHbIMWU Harpyskamu. Ecnu B KOH-
CTPYKUMWM KpaHa Harpyskm OT PasfnyHbIX UCTOMHUKOB, AEWCTBYS OOHOBPEMEHHO, HE OKAa3bIBAKT BMAHUA
ZApYr Ha apyra, TO BO3AENCTBUA HArpy3oK MOTYT pacCMaTpuBaTbCA HE3aBUCUMO. B cnyyasix, korga Harpysku
BCNeACTBME OAHOBPEMEHHOIO BO3AEWCTBUA Pa3nuUHbIX DakTOPOB BAUAIOT APYr Ha Apyra (3aBUCUMBbI), 9TO
B3aUMOAENCTBUE HEODOXOAUMO YYUTHIBATD.

5.4.3 Cunbl TAXECTW U MHEPLUOHHbIE HAarpysku, AelCTBYyOLUME Ha Maccy 71, HaxoaaTca Kak
Gl. =gnm, n F;.j =aj m,, raoe g - yckopeHue CcBOOOJHOIrO NageHus; aj — YCKOpeHue, AencTByloLlee

B j~M HanpasneHWW, BbIMUCNEHHOE B PE3ynbTaTe KWMHETUYECKOro aHanu3a TBepAOoTEeNbHOW moaenu. 3Tu
3HAYEHUA HArpy3oK ABNAKTCA HOMUHANbHLIMW.

5.4.4 [InHamuyecknme Harpy3km HaxoasTCsi YMHOXEHUEM HOMMUHamNbHbIX HArpy3oK Ha AWHaAMU4ecKue
KOO PULIMEHTLI, KOTOPbIE yuuTbiBaeT 3pekTbl ynpyrnx konebaHum 3nemMeHTOB MalluuHbl. [JuHaMudeckue
KOS PULIMEHTBI ANA TUNOBLIX CUTYALMI NPUHUMAIOTCA NO YKa3aHUsIM, NPUBEAEHHbIM B AHHOM CTaHAapTe.
B cneumanbHbix cnydasx, NPU HanW4Mu ONbITa NPOEKTUPOBAHUA, CTaTUCTUYECKOW UHOPMaLMK, dKCnepu-
MEHTAaINbHbIX AAHHbIX UMW PE3YNbTaTOB YUCNIEHHOTO aHanu3a, MOryT ObiTb MCMONb30BaHbl Gonee TOYHbIE
OLIEHKM 3HAYEHUI AMHAMUYECKUX KOIDPULINEHTOB.

5.5 KomOMHauun Harpy3ok

5.5.1 KomGuHauum Harpy3oKk ONuCbIBAIOT CUMIOBLIE BO3AENCTBUA Ha KpaH, BO3HMKAKOWME B onpeae-
NEHHbIX CUTyauusaX B NPOLIECCE IKCMyaTaLuu, MOHTaXa Unu TPaHCNOPTUPOBKK. [ns pacyeTa BbiGupaioTcs
Takue CUTyauum, Npu KOTOPbIX B dNEeMEHTaX KpaHa CO3JaloTCA IKCTpemanbHble HanpskeHuA. KomOuHauun
Harpy30K BKMIOYalOT NepeYeHb IKCMIyaTauuoHHbIX BO3AENCTBUN, peanu3yembliX OAHOBPEMEHHO, KOTOopble
o6beauHeHbl B rpynnbl A, B u C (cMm. Tabnuub! 4 u 6).

5.5.2 B rpynny A BKMio4eHbl KOMGMHAUMKM HArpy30K, XapakTepuaylowme TUNM4YHble pabovne cutyauuu.
311 KOoMOMHaLUMKU ucnonb3yloTcsa ans pacyetos no | u Il rpynnam kputepues patotocnocobHoctu (5.2). Mpu
pacyeTe MeToAOM npeaernbHbIX COCTOsHUN no Il rpynne kputepuee paboTocnocoBHOCTM MCMONb3YIOTCA NO-
BbILUEHHbIE 3HAYEHUS YACTHbIX KOA(PMPULIMEHTOB HAAEXKHOCTHU NO KAXAON Harpyske.

5.5.3 B rpynnbl B u C 06beguHeHbl KOMOUHALMKM HArpy3oK, COOTBETCTBYIOLUME CUTyauuAaM, pPeako
BCTPeYaloLwmMMca B MPOLEcce KenmyaTaummu. 3Tu KOMOMHALMKN Ucnonb3yloTca Ansa pacyetos no Il rpynne
Kputepues paboTocnocobHocTU. [Ans oTAeNbHbIX KPAHOB UMW 3NEMEHTOB KOMOMHauuu rpynnel B npumeHs-
I0TCA ANA PaCYETOB HA AONITOBEYHOCTbD.

5.5.4 ina pacuetoB no |l rpynne kputepuesB paboTocnoCoGHOCTU KOMBUHALMK HArpPy30K HE UCMOSb-
3ytotca. MNMepemeweHne onpegensieTcsa oT 4eNCTBUSA OCHOBHOW NEPEMEHHON Harpysku, Beca HOMUHasNbHOIO
rpy3a unu Beca TENeXku C rpy3om.

5.5.5 Ecnu kakas-To Harpy3ka He MOXeT BO3HUKaTb (HanpuMep, BETPOBasA Harpyska Ha rpy3onoabeM-
HOEe YCTPOMCTBO, UCNOMb3yeMOE B 3aKPbITOM MOMELLEHUU), TO 3TOT BUA HArpy3ku Npu pacdeTax He y4uTbl-
BaeTcA. Takke MOXHO UCKITIOYUTb U3 PACCMOTPEHUST HArPY3KK, KOTOPbLIE NOABNAIOTCA:

a) B YCMOBUSIX, 3aMPELLEHHbIX MHCTPYKLMENH N0 NMPUMEHEHUIO TPY30NOABLEMHOrNO YCTPONCTBA;

©) Npu 0coBbIX COCTOSIHUSIX, HE pacCMaTpPUBAEMBbIX B MPOEKTE;

B) B YCMOBMSIX, KOTOpbI€ NPEAOTBPALLAIOTCA UIU NOAABNAIOTCA B COOTBETCTBMU C NPOEKTOM rpy30-
NOABLEMHOrO YCTPOWCTBA.



roCT 32579.1—2013

6 PacueTtHble Harpy3ku u KoadpdpnumneHTbl
6.1 Knaccudukaumsa Harpy3ok

SkcnnyaTauuoHHbIE Harpy3ku no 4actoTe BO3HUKHOBEHMS B NpOLECCe UCNONb30BaHUA rPy30noabem-
HOro yCTPOWCTBA AENATCA HA HECKOSIbKO KAaTEropuin: perynapHble, HeperynspHole, UCKNIOUUTENbHbIE U 0CO-
Oble. KOHKpeTHblE BUAbI HArpy3o0K, OTHOCALMXCA K 3TUM KaTeropusiM, 3aBUCAT OT TMNA rPy30noAbEMHOrO
YCTPOMWCTBA U YCITIOBUI €ro IKCnsyarauuu:

a) PerynapHble Harpy3kv BO3HUKAIOT BO BpeMSA HOPManbHOM paboTbl B KaXaoM uukne. OHU OOIKHbI
YUYUTBIBATLCA NPU pacyeTax rpy3onoabeMHOr0 yCTPOMCTBA W €10 3MIEMEHTOB NO BCEM KpuTepusiM paboTo-
CMOCOBHOCTU M AONrOBEYHOCTU. PerynspHble Harpy3ku oOyCrnoBneHbl rpaBuTauuen, a Takke AeicTBueM
YCKOPEHUI (3ameaneHui), co3gaBaembiX MexaHu3mamu Mpu NepemMeLLeHnn Macc rpy3onoabeMHOro
yCTpoicTBa U rpysa. Kpome Toro, perynspHbeiMu MOryT ObiTb TEXHONOTMYECKUE BO3AEUCTBUS HA SNEMEHTHI
crneyunanbHbIX KpaHOB. K 3TOM e KaTteropuu MOryT OTHOCUTLCS perynspHble KWHeMaTU4YeCKUe BO34eNCTBUSA
(CmeLLeHus, nepekochl).

6) HeperynsipHble Harpysku BO3HMKaKOT pexe. K HUM OTHOCATCA Harpy3ku oT BeTpa pabo4ero cocros-
HUSA, OT CHera u nbAaa, TENMOBbLIX BO3AEWCTBUIN U NEPEKOCOB. STUMU Harpy3kaMmum 0ObIMHO NpeHebperaroT npu
aHanuse AONrOBEYHOCTU INIEMEHTOB METanM4Yecknx KOHCTPYKUUA.

B) MckniounTenbHble Harpy3kM MOryT BO3HUKATb HECKOBKO pa3 B TEYEHME Cpoka CnyxObl rpy3onoab-
€MHOro yCcTpoucTBa. CKNIOUUTENBHLIMU ABMSAIOTCA HArpy3ky, BO3HUKAIOLLME MPU UCMLITAHUAX TPY30N0Ab-
€MHOr0 YCTPOICTBA, BETPE Hepaboyvero COCTOAHUSA, B aBapuiiHbIX U ApYrux cutyaumsax. OHU HE YYUTLIBAIOT-
C4 NPy NOATBEPXKAEHUWU AONrOBEYHOCTU U3AENUS.

r) Ocobble Harpy3km BO3HMKAIOT MPU MOHTaXe, AEMOHTaXKE MIM TPAHCNOPTUPOBKE, T.€. B CUTyaUusX,
KOraa rpy3onoabeMHOE YCTPOWCTBO HE HAXOAUTCA B pabovemM NOMOXKEHUM.

6.2 PerynapHble Harpysku

6.2.1 BepTukanbHble CUlbl, ENCTBYIOLME HA MACChI FPY30NOABEMHOrO0 YCTPOMCTBA

Ha Bce macchbl rpy3onogbeMHOFO YCTPOMCTBA AEWCTBYET CUMa TsKeCTU (COOCTBEHHDII Bec). AnsA He-
KOTOPbLIX TUMOB MOAbEMHbLIX YCTPOWCTB MMM YCMOBUI NPUMEHEHUs1 MOXeT notpebosarbes ydeT addhekTa
KOpkoOOpa30BaHMSA U MacCbl MaTepuanos, KOTOPbIE CKanNMUMBalTCA HA rPy30NoALEMHOM YCTPOMCTBE UMK
ero yacrsix (HanpuMep, yronbHas Mbinb).

Mpu nogbeme rpy3a BO3HUKAIOT KONEOAHUA METaNNMMYECKON KOHCTPYKUMKU. [ins ydeTa 3T10ro hakropa
curna TsbkeCTU Macc rpy3onoaAbeMHOro YCTpOMCTBA AOSMKHA YMHOXATbCA HA AWHAMUYECKUI KO3DPULMEHT

@, =1%a,me 0<a<0,]. 3nak «t» oGecneunsaet nonyueHne ByX 3Ha4EHNiA ITOrO KOIPDULMEH-

Ta, OTPAXAIOLLMX BEPXHEE U HIKHEE 3HAYSHUA HArpy3Kku B npouiecce konebaHwii.

6.2.2 BepTuKkanbHble Harpy3ku, AeNCTBYIOLWNE HA IPY3

6.2.2.1 Cuna TSDKECTM Tpy3a BbIYMCNAETCA NO rPy30N0oALEMHOCTU OpYTTO, BKIOYAIOLEN MAacChbl Mo-
Ne3HOro rpysa U rpy3osaxaaTtHbiX npucnocobneHun (cm. 5.4.3).

6.2.2.2 OuHamuyeckuini koadpcuumeHT npu pabote mMexaHusMa nogbLema, B OCHOBHOM, 3aBUCUT OT
CKOPOCTU NOAbEMA, CUCTEMbI YNPABEHUs NPUBOAOM U XKECTKOCTU KOHCTPYKUMU. [lanee B 9TOM NOANYyHKTE
paccmaTpuBaloTCa AuHaMuuyeckue achdeKkTbl, BOHMKAOLKUE NPU NOALEME «C NOAXBATOM», KOraa npusoj
pa3roHseTcs 40 TOro, Kak NOABbEMHBINA KaHAT OKAXXETCA NOJ Harpy3Kon.

3HaueHne AMHaAMMYeckoro koadduuueHTa npu nNoabeMe rpy3a ¢ 3eMNnu BbIYUCIISIETCH B COOTBET-
CTBUM CO CXEMOM, NMOKA3aHHOW Ha pucyHke 1

©y = Py i + B2V ™M
3
Hea
$2(0,v)
T(l . ,/4 HC3
,V
= e
922,9) é;___.’ HC1
92(3,v)!
t 0
> 0 05 1 15 2

PucyHok 1 — CxeMbl K onpeaeneHnuio koadduumeHTa @2
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3HauyeHnsa KoahPULNEHTOB [32 W @y, NPMBEAEHbI B Tabnuue 2 B 3aBUCUMOCTH OT MPUHATOrO

knacca nogbema HC1 — HC4, koTopblii CBAA3aH C AMHAMUYECKMMU CBOMCTBaAMU KOHCTpykuuu [1]. K knaccy
HC1 oTHocATCcA KpaHbl C rMOKOM KOHCTPYKUMEW UM NpUBOAAMU C NNABHbIMU AUHAMUYECKUMU XapakTepu-
cTukamu, k knaccy HC4 — ¢ KeCTKOIM KOHCTPYKLMEN Npu pe3kom NepekniovyeHnem cKopocTu. PekomeHaauun
MO Ha3HaYEHUIO Knacca rpy3onogbeMHOro yCTponcTBa B 3aBUCMMOCTU OT TUNA KpaHa npueeaeHsl B Mpuno-

»eHun B. B chopmyne (1) v, — ycTaHOBUBLUAACA CKOPOCTbL NoAbEMA rpyaa, M/C. YkasaHusi o onpeaeneHuto

3HaJeHuin v, npuseaeHsl B Tabnuue 3. B aToi Tabnuue V.. — MakcumasbHasi CKOpoCTb NoOAbLEMA; V¢

— MNOCTOSAIHHAs 3amMearieHHas CKOpoCTh noabema. Kpome TOro, ucnomnb3oBaHbl crneaytowme 0603HavYeHus
TUMNOB NPUBOAA MEXaHM3Ma NnoabemMa:

HD1 — npuBoa nogbema rpysa He MoxeT paboTaTb Ha 3aMeANEeHHON CKOPOCTH;

HD2 — onepaTop KpaHa MOXeT BbibpaTh pexxum paboTbl HA NOCTOSAHHONW 3aMeANeHHON CKOPOCTH;

HD3 - cucrema ynpaBneHusi npuBoAOM Noabema rpysa obecnedynBaeT MOCTOAHHYIO 3aMeANEeHHYI0
CKOPOCTb 10 OTPbIBA IPy3a OT 3emnu;

HD4 — onepaTtop kpaHa MOXeT NoMnb30BaTLCA CUCTEMON BECCTyneHyaToro ynpaBneHus nepeMeHHOm
CKOPOCTbI0;

HD5 — nocne co3aaHusi npeaBapuUTENbHOTO HaTSHKEHUs1 B TATOBOM KaHaTe cucTemMa ynpaBneHusi npu-
BOZOM NOAbEMA Ipy3a NO3BONSAET AOCTUYL BbIOPAHHOW CKOPOCTU C YCKOPEHWEM, HE 3aBUCALLMM OT onepa-
TOpa KpaHa;

Honyckaerca onpeAensTs 3HaYeHUsi (P, IKCNEPUMEHTANBHO UMW YUCTIEHHLIM aHaNU30M HE3aBUCUMO
OT Kflacca nogbLema.
Tabnunuya 2 — 3HavyeHusa KO3IPDULMEHTOB B2 U Qymin

Knacc nogbema B, 2 min
HCA1 0,17 1,05
HC2 0,34 1,10
HC3 0,51 1,15
HC4 0,68 1,20
Tabnuuya 3 - PacyeTHble 3HAYEHUSA V;, Ans onpeaenexus @,
KomBuHauus Tun npuBoda MexaHu3Ma nogbLeMa
Harpysok HD1 HD2 HD3 HD4 HD5
A1, B1 Vhmax Vics Vhcs 05 Vimax Vp=0
C1 Vhmax vhmax 0,5 vhmax Vhmax 05 vhmax

6.2.2.3 OQuHamuueckue adpdpekTbl Npu BHE3aANHOW pasrpyske (COpoce) YacTu NONE3HOro rpy3a yyuuThl-
BaIOTCA KOIPAMULIMEHTOM (D3, HA KOTOPLIA CREAYET YMHOXaTb CUMNY TSHKECTU MOFNE3HOTO rpy3a (CM. PUCYHOK

2). 3HaueHue (D3 onpeaensiot no copmyne:

Am
P3 =1_7(1+B3)’

rae  Am - macca c6pacbiBaeMoii YacTu rpy3a; 71 —Macca rpysa 6pyTTo.
Koadppuyment [33 BbIOMpaeTcs cneaylowmm odpasom:
— Ans yCTPOWCTB, 060PYAOBaHHLIX rpeidepoM unu nogobHbIMM YCTPOMCTBAMU 3aMeANEeHHon pas-
rpy3ku, B; =0,5;
— Anst yCTPOMCTB, 0O0PYA0BaAHHLIX MarHUTaMu Mnu NoAoGHLIMKM YCTPOWCTBAMU ObICTPON Pa3rpy3ku
B;=10.
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PucyHok 2 — Cxembl k onpeaeneHuio koaduuueHTa Qg

6.2.3 Harpy3ku, Bbi3BaHHble, NepeaBUXEeHUEM NO HEPOBHOW NOBEPXHOCTHU

6.2.3.1 OuHamnueckue achpekTbl, BOHMKAIOLME NPU NEPEABWKEHUN KpaHa C rpy3om unm 6e3 rpysa,
no gopore unm no 6e340poXKbI0 3aBUCAT OT KOHAUrypauunm malumHbl (pacnpeeneHus mMacc), ynpyrux xa-
pakTepUCTMK KpaHa W/Mnm ero nogBeckn, CKOPOCTU U YCIOBUII NepeMeLLeHmns, a Takke ot npoduns u pusu-
YECKMX XapakTepucTuk oporu. QuHaMuyeckue Harpyskum npu 9TOM AOMKHbI ObITb OLIEHEHbI U3 OMbITa, KC-
nepuMeHTa UM pacyeTom C MOMOLLbIO COOTBETCTBYIOLUMX MOAENEN C y4eTOM CBOMCTB YCTPOWCTBA M NO-

BEPXHOCTU NepemeLLeHus. PekomMeHaaLum no BeiGopy AMHAMUYeCKoro koadpduLmeHTa ¢, AN CTPENOBbLIX

CaMOXOZHbIX KpaHOB NpuBEAEHbl B 4acTu 2 cTaHaapTa.

6.2.3.2 OnHamunueckne apdeKTbl, BO3HUKAIOLLIME NPU NEPEABWKEHUMN KpPaHa C rpy3oM unm 6es rpysa
No PenbCOBOMY MYTU, UMEIOLLUEMY ONpeAeneHHble HEPOBHOCTM, 3aBUCAT OT KOHcUrypaummu malumHbl (pac-
npeageneHns Macc), ynpyrux xapakTepucTuk KpaHa, CKOPOCTM NMepeMeLLeHUs U anameTtpa konec. BosHuka-
IowMe Npu ABUMXKEHUW BEPTUKANIbHLIE YCKOPEHUS YUMTLIBAIOTCH YMHOXEHWEM rpaBUTALMOHHBLIX Cur, 06y-

CMOBMEHHbIX Maccamm rpy3onoAbLEeMHOTO YCTPOMCTBA U rpy3a, Ha koapduuueHt (4. CneuuanbHble CTaH-
JapTbl ANs OTAENbHbIX TUMNOB NOABLEMHbIX YCTPOUCTB MOMYT YyCTaHaBNMBATbL AONYCKU HA PENbCOBLIE NYTU U
YKa3aHus N0 Ha3HAYEHMIO AMHAMUYECKOTO KodchdmumenTa (O .

3Ha4eHUA AMHAMNYECKOTO KOddhduumenTa (P, ANA KPAHOB U TENEXeK, NePeaBuraloLmnxcs no pesib-
COBbIM NyTAM, MOTYT ObITb YCTAHOBNEHbI B 3aBUCUMOCTM OT CKOPOCTU NEPEABWKEHUA rPy30on0AbEMHOIO
YCTPOWCTBA V,, CreaylommM obpasom:

Mpu v, , mic MeHee 1,0 ot 1.0 no1,5 or 1,6 40 3,0 cebiwe 3,0

0, 1,0 1,1 (1,05) 1,2(1,1) 1,3(1,15)

B ckobkax AaHbl 3HA4YEHUS, peKOMeHaYyeMble Ans NyTeil ¢ 3aBapeHHbIMU 1 06paboTaHHbIMK CTbIKAMM.
Ons KpaHOB U Temnexek, ONMpaloWmXca Ha 6anaHCUpHble TENEXKU, AUHAMUYECKMi koadpduLmueHT onpeae-

nsiot kak @,z =0,5(1+ @,). ECnn penbcoBbiit NyTb HE UMEET CTLIKOB (T.€. BLIMONHEH U3 O/IHOTO OTpe3ka

penbca), TO MOXKHO cuutatb Py =1.

OuHamuueckue Harpy3ku MOryT ObiTb OLIEHEHbl HA OCHOBE OMbITA, IKCMEPUMEHTA MK pacyeTa C no-
MOLLIbIO COOTBETCTBYIOLLIUX ANHAMUYECKUX MOAENEN C YYETOM CBOWCTB KpaHa U NyTH.

6.2.4 iHepUMOHHbIE HAarpPy3Ku Npu HeyCTaHOBUBILIEMCS peXxuMe paboTel NnpueoaoB

Mpu pasroHe U TOPMOXEHUN MEXAHU3MOB KpaHa BO3HUKAKOT AMHAMUYECKUE HArpy3ku, AenCTByoLLne
Ha 3NEMEHTbl METanNMUUecKONn KOHCTPYKLUUN U MEXAHM3MOB. OTU HAarpy3ku 3aBUCAT OT KOHUrypaumm maLuu-
Hbl (pacnpezeneHns Macc), Yynpyrux CBOMCTB e aneMeHTOB, CKOPOCTH U XapakKTEPUCTUK NPUBOAOB. Yka3aH-
Hble Harpysku MOryT ObITb BbIYMCIIEHbI MO AUHAMUYECKUM MOAENSAM, OTPaxaloLwnM pacnpeaeneHme macc u
YNPYrux CBsI3el 31eMeHTOB MaLUWHbI.

C AonycTUMON B MHXEHEPHbIX pacyeTax norpeLlHoCTbIO Harpy3ku, BO3HUKalOLLWE B 9NeMeHTax rpyso-
NOALEMHOrO YCTPOWCTBA NMPU HEYCTAHOBUBLUMXCA ABWXEHUSIX NPUBOAOB, MOMYT ObITh TAKKe pacCHUTaHbl Ha
OCHOBE TBEPAOTEMNbHbIX KUHETUYECKUX MOAENEN, YYMTbIBAKOLMX NapaMeTpbl NPUBOAOB, pacnpeaeneHue
ABWXKYLUMXCA MacC U Cun CONPOTUBNEHUIA. [nsa yyeTa AMHaMUYECKUX NPOLECCOB, OBYCMNOBMEHHbIX YNPYIMMU
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koneGaHUsIMW 3NeMEHTOB MALLUHbI, NHEPLUUOHHBLIE CUMbl, CBSA3AHHLIE C MEPEMEHHON COCTaBNAIOLWEN ABU-
XyLUeii Cunbl NPUBOAA, BLIMUCTISIIOTCA COTNACHO CXEMaM, NOKasaHHbIM Ha PUCYHKE 3.

S =S+ P5AS .

3pece AS =5, = 5;;
(05 — AUHAMUYECKUIA KOIPDULIMEHT.
a 1 7]
S1 7'y
N—r— [as
sl __Y_ _S_2_V
(|)5AS
t v

PucyHok 3 — CxeMel K pacyeTy koachpuumenta Qs .
MyHKTUpPOM MoKa3saH rpacuk U3MEeHeHUs ABUXYLLEW Cuilbl NpMBOAA.

[vana3oH sHaveHnit (D5 Haxoautca B npeaenax 1 < (5 < 3. MNpumeHsiemoe 3HayeHWe 3aBUCUT OT
AWHAMUYECKUX XapaKkTepuCTUK NPMBOAOB, HANNYUA 3a30POB B HUX U KOHCTPYKLIUM MaLUNHbI.
OueHka sHauYeHus koapcuLmeHTa (Ps NPOU3BOAUTCA NO CREAYIOLLIMM PEKOMEHAaLMAM:

5 =1 ANA LUEHTPOOEXKHBLIX CUT;

1< (515 B cnyyae npuBogoB 6e3 nodTa unu ecnu CylecTByloLui mMIOPT He oka3biBaeT
BMUSHUSI HA AUHAMUYECKUE CUMbl U MPU NIABHOM U3MEHEHUM CUN;

1,5 < (p5 < 2,0 B cnyyae npuBoAoB 63 niogta UM ecrnu CyLLECTBYIOLMIA NIOGT He OKa3biBaeT BANA-
HUS HA AMHAMUYECKWUE CUMbl U NPU PE3KOM (BHE3AMHOM) U3MEHEHUM CUIT;

(s = 3 B cny4ae NpPMBOAOB CO 3HAUMTENbHBLIM MIOTOM, €CAM He npou3soaunace Gonee TouHasn

OLIEHKa C UCMONb30BaHUEM PACHETHON AUHAMUYECKON MOAENH.
Ecnu cuna npusoga MOXET GbiTh OrpaHuyeHa PPUKLMOHHLIMK CBA3SAAMU MAW KOHCTPYKUMWEN NpuBOA-

HOTO MEXaHU3Ma, 3T0 JOMKHO YUUTLIBATLCA NPU Ha3HayYeHun koadypuumenTa (s .

6.2.5 Harpy3ku, Bbi3BaHHbl€ CMeLEeHNAMMN

B pacueTax gOJDKHbl YYUTLIBATLCA HArpysku, BO3HMKAIOLLME U3-3a CMELLUEHUW, NPEAYyCMOTPEHHbIX
MPOEKTOM IPy30NoALEMHOrO YCTPONCTBA. TakMMu CMELLEHUSIMU MOTYT ObiTb NEPEeKoChl KPaHOB MOCTOBOFO
TMNa, CMEeLLEHNS BLIHOCHBIX OMOP M FYCEHUL, CaMOXOAHbIX KpaHOB BCReACTBUE AONYCTMMOrO yknoHa pabo-
yeii NNOLLAAKM, OTKMOHEHUSA OT NPOEKTHOTO 3HAYEHUS PAa3MEPOB U OTHOCUTENBHOMO PACNONOXEHUSA dNeMEH-
TOB PEMBLCOBOTO MYTH U T.M.

6.3 HeperynsipHble Harpy3sku

6.3.1 Knumatunueckue apiekTsl

6.3.1.1 BeTpoBble Harpy3ku pabodero CoCTOSAHUSI BbIYUCHAOTCS B COOTBETCTBUM C [MpunoxeHuem B.
Ons yTOYHEHHOrO OMpeaeneHus BETPOBLIX HArpy30K MOXHO MCMONbL30BAThL PE3ynbTaTbl IKCMEPUMEHTOB U
YWNCMEHHOTO aHanu3a AWHaMUYecKUX moaenein. 3HauyeHue CKOpOoCTU BeTpa paboyero COCTOSHUS MOXET
ObITb CHUXKEHO MO CPABHEHUIO C HOPMATUBHBIM, €CNU 3TO NPEAYCMOTPEHO B PYKOBOACTBE MO SKCNnyaTaluu,
a npeBbILUEHNE CKOPOCTU KOHTPOSNUPYETCA COOTBETCTBYIOLLUMM NPUGOPOM.

Ecnun KoHTponb AMHaMUYECKOTO AABIEHUS BETpPa B BEpXHel TOYKE KpaHa OCYLLECTBSeTCA C MOMO-
b0 AaTYMKa, TO Harpysku oT BeTpa paboyero CoCTOSHUS AONYCKAeTCsA BbIYUCHSATL, Monaras BefMunHy au-
HaMWYECKOTO AAaBnEHUst BETpa MNOCTOSAHHOW NO BbICOTE W PaBHOW MPUHATOMY PaCYETHOMY AAaBIEHUIO B
BEPXHEN TOYKE KpaHa, yka3blBAEMOMY B PYKOBOACTBE MO SKCMyaTauuu.

6.3.1.2 Harpy3ku oT cHera u fibaa AO0MKHbI YYUTLIBATLCA MPU HEOOXOAUMOCTHU, €CNK 3TN BUAbI KNUMa-
TUYECKUX BO3JENCTBUI XapakTePHbl NS YCNOBUIA SKCNyaTaumum rpy3onoagbemMHOro yCTpoOinCTBa.

6.3.1.3 Harpy3ku, 06ycnoBneHHble TENNOBbIMKU BO3AENCTBMAMM (CONHEYHan paguaumsa u ap.), cneay-
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€T y4uTbIBATb B TEX CMy4asx, KOraa OHW OKa3bIBAOT CYLLECTBEHHOE BIMAHME Ha paboTOCnOCOOHOCTL Ma-
LLUMHBI UMM PaCCYUTLIBAEMOrO SNEMEHTA.

6.3.2 Harpy3ku, Bbi3BaHHbIe NEPEeKoCoOM

Harpysku, CBSI3aHHbIE C NEPEKOCAMU METANNUYECKON KOHCTPYKLUM KpaHa UNK TEMEXKN, BO3HMKAIOT B
pesynbTateé HEeCUMHXPOHHOCTU NEepeMeLLeHUa KOoMnec Mo napannesnbHbiM penbcaM WM HecoBnageHus
HanpasneHnsi cB060AHOro KayeHus KONec U OCK penbca. 3T PakTopPbl MPUBOAAT K BOSHUKHOBEHUIO A0NOS-
HUTENBHBLIX CUM, BO3AENCTBYIOLLMX HA HaNpaBmnsAoLLmMe YCTPOICTBa (PONUKK Unu pebopabl KONMEC).

B 3aBucumocTu oT Tuna, KoHurypauum n ycrnoeuii paboTbl rpy3onogbeMHOro yCTPOMCTBA NEePeKoc-
Hble Harpy3ku MOryT paccMaTpuBaTbCs Kak perynspHble WM HeperynsipHble. YKasaHus no onpeaeneHuio
3Ha4YeHMs Harpy3oK Nepekoca U KaTeropum, K KOTOPOM OHWU AOMKHbI ObITb OTHECEHbI, AAIOTCH B cneumanusun-
POBaHHbIX YaCTAX HACTOALLEro ctaHgapTa, NOCBALWEHHbIX NOAbEMHbLIM YCTPONCTBAM OTAESbHbLIX TUMOB.

6.4 UcknrovuTtenbHble HAarpy3ku

6.4.1 BeTpoBbie Harpy3ku Hepabo4yero COCTOAHUA

BeTpoBble Harpy3ku Hepabo4ero COCTOSHUSA BbIMUCMAOTCS B COOTBETCTBUU € [MpunoxeHuem B. Ons
YTOYHEHHOro onpeaeneHusi BETPOBbIX Harpy3ok MOXHO UCNOMb30BaTh Pe3ynbTaTbl SKCMEPUMEHTOB U YMC-
NeHHOro aHanu3a AMHaMUYECKNX MOAENEN.

PaccmaTtpuBas ycnoBua Harpy>XeHus kpaHa npu BeTpe Hepaboyero COCTOAHUA, CrneayeT y4YuTbiBaTb
MacCy M HaBETPEHHYI0 NNoLwaab rpy3a UM rpy3o3axsaTHOrMO NpUCNocobneHns, OCTaloLWerocsi NoaBeLIeH-
HbIM Ha KpaHe B Hepaboyem COCTOSIHUMN.

6.4.2 cnbiTaTenbHble Harpy3ku

3HayYeHnA UCnbITaTeNbHbLIX HArPY30K AOJKHbI MPUHUMATLCS B COOTBETCTBUM C [3].

B crnyyae pac4eTHOI NPOBEPKM HECYLLEN CMOCOBHOCTU METanIM4Yeckoi KOHCTPYKLUMN KpaHa npu Aeii-
CTBWM UCNLITATENbLHON HArpy3KM OHA AOIPKHA YMHOXATLCA HA KOSDDULNEHT Pe:

a) Npu AMHAMUYECKUX UCTILITAHUSIX C Harpy3koi He meHee 110% OT NacnopTHO rPy30N0AbLEMHOCTU

®s = 0,5(1+ ¢2),

rae ¢, onpegenseTca B COOTBETCTBUU € 6.2.2.2;

6) Npu CTaTUYECKUX WUCMbITAHUSIX C HArpy3koi He meHee 125% OT NacnopTHOW rPY30NOALEMHOCTH
Ps=1.

Mpu npoBepke HecyLuei cnoCOGHOCTU KOHCTPYKLUMKU B 3TUX Cydasix HEOOXOAUMO yuuTbiBaTb MUHM-
MarnbHYI CPEHIOI CKOPOCTL BeTpa 6 M/C (aMHamuyeckoe aaBneHue Betpa q = 22 Ma).

6.4.3 Harpy3ku ot yaapa B 6ycep

Cunbl, AEACTBYIOLME HA KOHCTPYKLMIO KPaHa NMpu CTOJNIKHOBEHUM ¢ Bydepamu, AOIHKHbI PACCUUTbI-
BaTbCS, UCXOAA U3 KNHETUYECKON SHEPrUM BCeX ABWXKYLLMUXCS YacTel yCTponcTea. He AOmKHbI yuuThIBaTHCA
Macchbl rpy30B, pacnosioXXeHHbIX Ha rMbkoM noaBece, KOTOPbI HE OrPaHUYMBAET UX FTOPU3OHTANbHbLIE KONe-
6aHusa. PacueTHoe 3HaueHue ckopoctu cocrasnsieT 0,7—1,0 oT HOMMHANLHOIO 3HauyeHus. Bonee Huskue
3HaYeHUs MOTYT UCNONL30BATLCA B TEX Cryyasnx, koraa oHu onpaBaaHbl. Hanpumep, npuMeHeHue aBToMa-
TUYECKOW CMCTEMbI yNpasneHus, o6ecnevnBaloLlei HageXxxHoe 3ameaneHue ABMKEHUS unu ecnm bydepHble
CUIbl HE BbI3bIBAIOT CYLLECTBEHHbIX NOCNEACTBUI B Cliydyae CTONKHOBEHUs ¢ Oydepom.

Pac4eTt Harpy3ok MoxeT 6a3upoBaTbCa Ha TBEPAOTENbLHOW MoAenu. [IOMmKHbI yYMTbIBATLCA 0COGEH-
HOCTU MOBEAEHNS CUCTEMbI «ABUXYLLMINCA 0O6bekT — Bydep». Ecnm rpy3onogbeMHOE YCTPOMCTBO UMK €ro
YacCTb UMEET orpaHu4eHne NPOTUB NOBOPOTA OTHOCUTENBLHO BEPTUKANbLHOW OCU (HanpuMep, HanpaBsnsaLwme
penbChbl), TO MOXHO npeanonaratb, 4YTo gecopmaumn BydepoB O4UHAKOBLI, U B Crlydae paBeHCTBA Xapak-
Tepuctuk OydepoB 6yayT paBHbl U GydepHble cunbl (CM. PUCYHOK 4,a)

FxZ :Fx4:Fx/2-
Ecnn Hanpasnsiowme ycTponcTBa He rapaHTUPYIOT paBeHCTBO Aecdopmauuit 6ycepoB npu CTONKHO-
BEHUU, TO OydepHble Cubl AOMKHbI PACCUUTLIBATLCA C YUETOM pacnpeferneHusl COOTBETCTBYIOLLUMX MAcC M

xapakrepuctuk 0ydepos. 3TOT cnyyai nokaszaH Ha pucyHke 4,6.
Cunbl MHEpPLMKU B3aUMOAENCTBUA ABMXKYLLEroca obbekTa ¢ Oycdepamu, AOIDKHbI YMHOXATLCS HA KO-

adhpuUMEHT @, , yuuTbIBaOLKIA yNpyrue koneGaHus MeTannmyeckoil KOHCTPYKLIUK, KOTOpble He MOTYT ObiTb

onpeAereHbl Mo TBEPAOTENLHOW MOAENN. 3HAYEHUE (P, AOIMKHO NPUHUMATLCA paBHbIM 1,25 B cnyvae Oy-

depoB C NMHEHBIMKU XapakTePUCTUKaMK (Hanpumep, NpyxuHHble 6ydepa) u pasHbIM 1,6 B cnydae 6yde-
pPOB C NPSIMOYrofibHbIMKU XapakTepucTukamm (Hanpumep, rmapasnuyeckue dydepa ¢ NOCTOSAHHOW CUNON).
Insa OydepoB ¢ APYrUMU XapakTEPUCTUKaMKU A0SDKHbI NPUMEHATLCA APYrMe 3HaYeHus, onpaBfaHHble pac-
YETOM UMK UCMBITAHUEM (PUCYHOK 5).

Tak, HanpuMep, 3HayeHna @, Ans GydhepoB ¢ NPOMEXYTOUHBIMU XapaKTEPUCTUKAMU MOTYT GbiTh

OL|EHEeHbI cneaylowmm o6pasom:
10
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npu 0<E<0,5 ¢,=1,25;

npn 0,5<&<1,0 ¢, =1,25+0,7(£-0,5).
1 u
3pecy &=—= _Ideu — oTHocuTenbHaA sHeprus Gydepa; [, — MakcumanbHOe 3HaYeHue Cunbl
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PucyHok 4 — Cxembl B3aUMOAENCTBUS KpaHa ¢ Bydepamu
(nokasaHa cxema 4YeTbIPEeXKONEeCHOro MOCTOBOrO KpaHa)

a 7]
o7 ¢
1,60 [ """~

1,25

0,5 L0 ¢ uou

PucyHok 5 — Cxembl k pacyeTy koadhduumenTa @

6.4.4 Cunbl OT HAKIOHA (KaYyaHuA)

Ecnu HaknoHeHHoe rpy30noAbLEMHOE YCTPOMCTBO MOXET HEKOHTPONMpPYemMO BO3BpAaLLATLCA Ha3aj B
€ro HopMarnbHO€E NONOXeHue, AOIDKHO YUUTLIBATLCA yaapHOe BO3AENCTBUE HA ONOPHbLIE KOHCTPYKLMMU.

6.4.5 Harpy3ku, Bbi3BaHHble aBapUMHbIM BbIKITIOYEHUEM

Harpy3ku, Bbi3BaHHbIE aBapUIHLIM BbIKMIOYEHUEM, AOMKHbLI OLEHUBATLCA B COOTBETCTBUU C 6.2.4,
yuuTbiBasg Haubonee HeGnaronpuATHOE COCTOSIHUE NMpUBOAA BO BPEMSA BbIKMOYEHMA. 3HaveHue koaddu-
LMeHTa (5 [OMDKHO BbibMpaThcs us Auanasona 1,5 < @5 <2,0.

6.4.6 Harpy3ku, Bbi3BaHHbIe OTKa30M MeXaHM3Ma UNU UX 3NEeMEHTOB

Ecnu npu oTka3e MEXaHU3MOB UMN UX INIEMEHTOB OCYLUECTBNSAETCA aBapuiHOe TOPMOXEHUE, TO Cre-
JyeT cyuTaTh, YTO OTKa3 U BKIIIOYEHME aBapUIHOIO TOPMO3a NPOMCXOAUT Npu Haunbonee HebGnaronpusaTHOM
ycnosuu. Ecnu no coobpaxkeHusim 6e30nacHOCTU MexaHu3Mbl AyGnupoBaHbl, cneayeTt npeanonararb, YTo
0TKa3 npoucxoaut B noboit YacTu nNobow CUCTEMBI.

B 060ux ykazaHHbIX Crly4asx BO3HMKAIOLME HArpy3ku AOJDKHbI OLEHUBATLCA B COOTBETCTBUM C 6.2.4,
yuuTbiBasi nobbie coyaapeHusi, BOSHUKAIOLLME Npu nepeaaye cun.

6.4.7 Harpy3ku npu koneb6aHusx oCHOBaHUS KpaHa

KoneBaHuss OCHOBaHWA KpaHa, Hanpumep, ceiicMUYeckue BO3AEWCTBUSA, Bbi3blIBAIOT BbIHYXAEHHbIE
konebaHusi KOHCTPYKUMM KpaHa. HeobxogMMOCTb yyeTa Takux Harpy3ok B pacyetax rpy3onogbeMHOro
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YCTPOICTBA, a Takke HeoBX0AUMOCTb KOMBMHUPOBAHUS UX C MACCOM rpy3a AOMKHbI ObiTb YCTAHOBMEHbI B
HOPMaTWBHbIX 4OKYMEHTAX UMW B TEXHUYECKOM 3a4aHuUN.

6.4.8 BHe3anHoe CHATUE HArpy3Ku Ha Kproke

Mpu BHE3aNHOM CHATUM HArpy3ku Ha Kpioke (0OpbIB KAHATOB, pa3pyLUEHWE Kproka U Ap.) NPouCXoasT
AVHaMUYecKme npoLuecchl, NoaobHbIe BO3HMKAKOLWMM Npu cOpoce yactu rpysa (cM. 6.2.2.3), conpoBoxaaio-
LLMECA NosiBNEeHNeM HanpaBieHHOW BBEPX pPeakuuMu Ha KpaH B MECTE MOABECKU rpy3a. YKkaszaHHas peakuus
MOXET OnpeaensaTbCa U3 ynpyroro AMHaMUYECKOro aHanusa KOHCTPyKuuu kpaHa. Mpu OTCYTCTBUM Takoro
aHanu3a AMHaMUYECKMIA KOIDMULNEHT Pg MOXKET NPUHUMATBLCA HA OCHOBE AaHHbIX 6.2.2.3 unu nonararbcA
paBHbiM 0,3.

6.5 Oco6ble Harpy3ku

6.5.1 Harpy3ku, BO3HMKaloWMe NpyU MOHTaXe, JeMOHTa)Xe U TPAHCNOPTUPOBKE

LOMmKHbI y4MTbIBATLCA Harpy3ku, AeACTBYIOLLME HA KaXaoW CTagun npoLecCoB MOHTaXa n AeMOHTa-
a, BKMOYasa Harpysku oT BeTpa npu CKOPOCTU BETpa He MeHee 8,3 M/C (AuHamuyeckoe AaBneHue BeTpa q
= 43 Ma). bonee BbICOKWE 3HAYEHUS MOTYT ObITb YCTAHOBNEHLI AN OTAENbHbLIX TUNOB KPAHOB, paccMaTpu-
BaeMbIX CrneuuanbHbIMA YacTsIMM JaHHOro craHgaprta. B HeobxoauMbix Criydasix 3TU Harpy3ku AOSDKHBI
ObITb 06beANHEHbI B KOMOMHALMKU COrnacHo 7.2.

Mpu HeO0BX0AMMOCTHU TaKKE CNEAYET yYuTbiBaTh HArpy3k1, BO3HMKAIOLLME NPU TPAHCNOPTUPOBKE.

6.5.2 Harpy3ku, neicTBylouMe Ha rarepeu, Nnowaaku u apyrmue cpeacraa gocryna

Harpysku, geicTByloLMe Ha CpeacTBa AOCTyna NepcoHana K aneMeHTam MalluHbl (ranepeu, nno-
LaaKku, fecTHuUpbl, ux nepuna v np.), cneayer cuutarb NoKasnbHbIMUA. 3TO 3HAYMUT, YTO OHU YYUTLIBAIOTCA
TONbKO NPU pacyeTe CPeacTB AOCTYNA U INEMEHTOB HECYLUMX KOHCTPYKLMIA, C KOTOPbIMM OHM Henocpea-
CTBEHHO CBSA3aHbI.

CepBUCHbIE NIOLLIAAKU U Nepusia pacCYUTbLIBAIOTCA Ha CneayioLme HarpysKku:

— B MecTax, NpeAHa3HaAYeHHbIX TOMbKO ANs NPOX0Aa NEPCOHAana, BEPTUKANbHasA Harpyska Ha HacTun
coctaenseT 1500 H n pacnpeaensietca Ha nnowaake 200x200 mum;

— ropusoHTanbLHasa Harpyska Ha nepuna He meHee 300 H.

— B MeCTax, NPeAHa3Ha4YeHHbIX AN BPEMEHHOrO CKNaaupOBaHUsi MHCTPYMEHTOB M Matepuanos, Bep-
TUKanbHas Harpyska Ha HacTun coctasnsaeT 3000 H u pacnpeaensetca Ha nnowaake 400x400 mm.

KpoHLITElHbI, NoaaepKuBalowme nNnowaaku ¢ 060pyaoBaHuem, pacCUMTLIBAOTCA Ha BEC 3TOro 000-

PYIOBAHWS C Y4ETOM COOTBETCTBYIOLUNX ANHAMUHECKNX KOIPDULMEHTOB (P4 unn (Ps.

7 KomOunHaumm Harpy 3ok
7.1 Tabnuua KOMOUHALMUWA HarpPy3o0K

PacuyeTHble HanpspkeHUs, UCNOMb3yeMbleé B KpUTEPUAX paboTocnocOGHOCTU M AONTOBEYHOCTHU 3ne-
MEHTOB MEXaHM3MOB W METaNNMUYECKNX KOHCTPYKLUMNA, BLIMUCNSAIOTCA NYTEM YNPYyro-CTaTMyYeckoro aHanmusa
METanIMYeckon KOHCTPYKLUUW WU MEXaHU3MOB NO MEeToAaM NpeAenbHbIX COCTOAHUW UMM [0MNYyCKaeMbiX
HanpshkeHUid Ha AelicTBME BCEX HArpy3ok, BXOAALLMX B onpeAeneHHylo kombuHaumio. B gaHHoM craHpapre
npeacTaeneHa obuias CTpykTypa pacyeTHbIX KOMOMHaUWI Harpy3ok. B 3aBMCUMOCTU OT KOHCTPYKLMM U OT
YCMOBWI 9KCMnyaTauuu OonpefesieHHOro Thna KpaHoB 9Ta CTPYKTypa MOXeT ObiTb KOHKPETM3MpOBaHa Miu
M3MeHeHa B 4acTu cocTaBa Harpysok unu Habopa kombOuHauui. Mpyu NpakTMHECKOM pacyeTe KOHKPETHOro
KpaHa COCTaBnAeTCcs Tabnuua Harpy3oK, COOTBETCTBYIOLLAA pearbHbIM YCIIOBUSAAM €ro 9KCnnyaTaLuu.

OCHOBHbIE KOMOMHALMWU HArpy3oK AN paCYETOB MO KpUTEPUAM paboTocnoCobHOCTU NepBo U BTOPOM
rpynn npuseaeHsl B Tabnuue 4. B Tabnuue 5 ykasaHbl ONUCAHWA CUTYaLMiA, COOTBETCTBYIOLLUMX KOMOUHALIM-
AIM Harpy3ok. B Tabnuue 6 aaHbl KOMBMHALMKM Harpy3oK Afs pacyeToB Ha YCTOWYMBOCTb MONOXEHUS KpaHa B
NPOCTPaHCTBE (OT ONPOKMAbLIBAHUA) U YacCTHble KOAPPUUMEHTbI HAOEKHOCTU MO Harpyskam. PacuyeTHble
kombuHauuu obveauHeHbl B rpynnbl (M. 5.5). Mpynna komOuHauuin Harpy3ok A COOEPXUT perynsipHbie
Harpysku, a rpynna kom6uHaumini B — perynsipHble Harpy3ku, 06beaunHeHHble ¢ HeperynsipHbimu. pynna C
COEePXMT KOMOMHauUuKU, npeacraBnawowme coboi COBOKYMHOCTM PErynspHbIX M HEPErynsapHbIX Harpysok,
006bEeANHEHHBIX C Pa3NMYHbIMK BUAAMMW UCKIMIOYUTENBHBIX U 0COBbIX HArpy3oK.

MpW BbLIYMCIIEHUWN HAMNpPSHKEHUA B KaKOM-NMBO 3MeMeHTe MallMHbl N0 yKa3aHHbIM KOMOWHaumAM
Harpy3ok HanpasrieHue AeWCTBUS PEBEPCUBHbIX HArpy3ok (MHEPLMOHHbLIX CUIl, AaBfiEeHWA BeTpa u np.), a
TaKKe MONOXEHWE IPy30NOALEMHONO YCTPOUCTBA U PACMONOXEHNE NOABUXHBIX HATPY30K BbIOUPAIOTCS Tak,
4yTOObI B PACCYMTLIBAEMOM 3NIEMEHTE KOHCTPYKLUMKM co3daBanocb Haunbonee HebGnaronpuAaTHOE HanpsHKeH-
HOE COCTOSIHUE.

12
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7.2 Ucnonb3oBaHue Tabnuubl HAarpPy3okK

7.2.1 O6wme nonoxeHns

[nsa BbINONHEHUsi pacyeToB rpy30N0ABLEMHOIO YCTPOWCTBA UMM €ro 3NIEMEHTOB NO KpuTepusim pabo-
TOCNOCOOHOCTU HEOOX0AMMO KOHKPETU3MPOBATb KOMOMHaLMKM Harpy3ok (Tabnuua 4) NPMMEHUTEnNbHO K Npo-
eKTMPYEeMOMY TUMY MAaLUMHbI U YCIOBUSAM 3KCMyaTauun. 3TO 3HAYMT, YTO HA OCHOBAHMKU OOLLEro onucaHus
komBuHauuii (Tabnuua 5) fomkeH ObITb YCTAHOBNEH KOHKPETHLIN HAaBop Harpy3ok U BO3AENCTBUN, yUUTbIBA-
eMbIX B KaXJ0W KOMOMHaUuu (nepevyeHb MEXaHU3MOB, CO34aI0WMNX AUHAMUYECKUE Harpysku, Xapaktep Ku-
HeMaTU4YeCKuX BO3AENCTBUIA, CMELLEHUI, YKITOHOB U Np.). Heo6xoaMMoCTh ydeTa Macchl rpysa npu pacyere
KpaHa Ha JeiiCTBMEe CENCMUYECKNX Harpy3ok (komOuHaums C8) onpeaenseTcs B 3aBUCMMOCTU OT €ro HasHa-
YEHUA W YCNOBWIA IKCTMyaTaumun. YkaszaHus o6 9TOM OOMKHbI COAEPKATLCA B TEXHUYECKOM 331aHUN UIU B
HOPMAaTMBHbBIX AOKYMEHTAaX.

Mo nony4YeHHOMY NepeyHio BO3AENCTBUI BbIYUCAAIOTCS HOMUHANMbHBLIE 3HAYEHUSI BCEX HArpy3oK Ans
Kaxkgoi komOuHaumMm. OTu AaHHbIE ABMSIOTCA OCHOBOM ANS AarNbHEWLIETO BbIUUCTIEHUSI PACHETHBIX Harpy3ok
no MeToaam npeAerbHbIX COCTOSHUIA U AOMYCKAEMbIX HANMPSHKEHUN.

13



Tabnunya 4- Harpysku, Kom6uHauun

Karte-
ropuu
Harpy
30K

PerynsapHslie

Hepery-
NsApHble

VicknounTenbHble 1 0COOble

Harpy3ku Ft

Maccbl kpaHa

MpasuTauus, Macca rpysa
YCKOPEHUS1  Maccol kpaHa u rpysa, ne-
pemelleHne No HepoBHOIA
NOBEPXHOCTU
MpuBoAbl Noab-
iHepUMOH- ema rpysa Uck/i-
Pu Maccbl Py
Hble Harpys- YeHsbl
KpaHa
KMOT npu- e MpuBOAbLI NOAb-
BO/0B ema rpysa BK/i0-

YeHbl
CMeLLeHns, YKNOH

BeTpoBble Harpy3ku pabo-
Yyero CoCTosAHMA

Harpy3ku oT cHera v nbaa
Vi3meHeHne TemnepaTtypbl

Bnvanne
OKpyXxato-
wei cpegbl
Mepekoc
Moabem rpysa pbiBKOM

BeTpoBble Harpysku Hepaboyero cocTos-
HUs

McnbiTaTesibHble Harpysku

Harpy3kun ot ygapa B 6ydep
Cwuibl OT HaK/IoHa (KavaHws)
ABapuiiHoe OTK/MUeH e

OTKa3 mexaHu3sma

Harpysku oT kofie6aHnii ocHoBaHus Kpa-
Ha
AKTUBaUMSA 3aWnTbl OT Neperpysku

BHe3anHoe CHSATWE Harpy3ku Ha Kpioke
MOHTaX, AEMOHTaX, TPAHCMOPTUPOBKA

10

12

13

14
15
16

17

18

19
20

Komb6uHaumm Harpy3ok A

Komb6uHauun Harpysok B

Harpys3okK 1 YacTHble KO3 MULNEHTbI HALEXHOCTN Y

Kom6unHaumn Harpysok C

yp Al A2 A3 A4 ypBlBZB3B485pr1C2C3C4C5C6C7C8C9

YP1*
1,34

1,22

1,34

®r

o2

>3

dr

3

3

1
1

b3

>3

YPi*
1,22

1.16

1,22

1,22

1,22
1,16
1,16

or Or ! -
or B3 !
S
®3 >3 - ®3
d3
1 1 1
1 1 1
1 1 1
1 1 1

PR R R

ypC o
11

11

1,16 -

1,1

1,05 -

11 o

1,16

11
11
11
11

11
11

11
11
11

1

n

1

or 1 1 1 1 1

1 1 1 1
o3 " - - - - -
1 1 1 1 1 1
1
P 6

®? -

1
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Oxonvarue mabnuubt 4

Kate- KoMBuHaLmm Harpy3ok A KomG&uHaumm Harpy3ok B KomBuHaumn Harpysok C

ropin Harpyskm F, j clc
Harpy Yp |AT|A2|A3|A4| Y, |B1|B2|B3 | B4|B5| 7Y, [C1[C2[C3|C4|C5(CE(CT[CB[CI 10 111
30K

KoathhULIMEHT HAIEIKHOCTM No MaTepuany Y, (me- 11 _ 11 ) 11 _

TOL NPefenbHbIX COCTOAHWIA) ' ' '

KoahduuyneHT 3anaca Ys (MeTog ponyckaemblx 148 1.34 122

HanpaXeHUM)

* JomKHbl MCNONB30BATLCH 3HAYEHWS YaCTHBIX KOSMEULMEHTOB HAZEMHOCTU, NpUBEAEHHEIE B Tabn. 7.
** Harpy3sky, BO3HMKAIOLLME WM3-3a CMELLEHWNIA A0MKHBI YMHOXATBECH Ha YacTHble KOSPMUUMEHTLI HALEXHOCTH, 3HAUEHNS KOTOPbLIX yKasaHbl B NyHKTe 7.2.9.
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Tabnwuuya 5-— OnucaHume komOuHaLmii Harpysok rpynn A, B, C

WHpeke

Onucaxune

A1

KpaH B paBoyeM COCTOSIHWM, OCYLLECTBAETCA NOAbEM UMW OMYCKaHWE rpy30B B LUTATHOM pe-
»ume (OTPbIB rpy3a OT OCHOBAHUS, TOPMOXKEHKE Ha CrycK). KpOMe TOro, MOXHO CuYMTaThb, YTO
eLle OAWH UNu [Ba MexaHusMa paboTaloT B pexxuMe pas3roHa Ui TOPMOXKEHUs. OTO COOTBET-
CTBYeT BECbMa MHTEHCMBHBLIM YCMOBUSAM PaboThbl KpaHa C BbICOKOW CTENEHbI0 COBMELLEHU
OBIKEHUI PA3NNYHLIX MEXaHU3MOB. BeTep 1 aApyrue KnuMaTU4eckue Harpy3kum u BO3aencTBust
OTCYTCTBYIOT

A2

KpaH B pabouem COCTOSIHUM, MPOMCXOAUT BHE3aMNHbIN COPOC YacTu NOAHATOrO rpysa. Nhepuu-
OHHbIE CUIbl OT PaboTkl APYrUX NPUBOAOB AOMKHbLI YYUTLIBATLCA, Kak B komMOuHaumm A1l. Be-
TEp U APyrue KnMMaTu4eckue Harpy3ku u BO3aencTBUsl OTCYTCTBYIOT

A3

KpaH B paboyeM COCTOSIHUM C FPY30M, OCYLLECTBMAETCA PA3roOH MW TOPMOXXEHME MEXaHU3-
MOB, UMEIOLLMX 3HAKONEPEMEHHbII XapakTep HarpyeHusi (MEpPeaBWKEHNs, NOBOPOTa, U3Mme-
HEHUA BbINeTa CTperbl U Np.). B 3aBUCMMOCTI OT YCNOBMIA SKCTNyaTaLun KpaHa 3Ty koMOuHa-
LIMIO MOXXHO PacCMaTpuUBaTh NpK PasiuYHbIX COYETaHUAX paboTalomux MexaHn3mMoB. Betep u
ApYyrve KnUMMaTUYEeCcKMe Harpy3ku u BO3AENCTBUS OTCYTCTBYIOT

A4

KpaH B paboyemMm COCTOSIHUM C rpy30M, OCYLLECTBNAETCS Pa3roH UnuM TOPMOXEHUE KpaHa unu
TENEXKN NpU NepeaBMKEHUN NO PENbLCOBOMY NMyTU UK no gopore. MoryT Take yuuTbiBaThCca
MHEPLMOHHbIE CUMbl OT paboThl APYrMX NPUBOAOB Kak Ans kombuHauuu A1l. Betep u apyrue
KNMMaTU4ECKUE Harpy3ku 1 BO3AENCTBUSA OTCYTCTBYIOT

B1

KpaH B paboyeM COCTOSHUM, OCYLLECTBNSAETCA NOALEM UMK ONyCKaHMe rpy3oB (NoALEM rpysa
C «M0AXBaTOMy», TOPMOXKEHME Ha cnyck). Takke cneayeT y4uTbiBaTb MHEPLIMOHHBIE CUSbl OT
paboTbl ApyrMx NpUBOAOB, AUHAMUYECKME 3DEKTbI KOTOPLIX MOFYT COBNAcTb ¢ paboToin me-
XaHu3Ma nogbema. [1encTBylOT BeTep paboyero CoCTosiHuA, Apyrne KnumaTtudeckme Harpysku
N BO3AENCTBUA

B2

KpaH B paboyem COCTOSIHMM, OCYLLUECTBIISIETCA BHE3anHbiii COpPOC 4acTu NOAHATOrO rpysa.
MHepunoHHbIE cunbl OT paboTbl APYrux NPUBOAOB AOIDKHbI YYUTLIBATLCA Kak B KOMOMHaLMK
B1. [eiicTByoT BeTep paboyero COCTOSHMSI U Apyrue KnuMaTtudeckue Harpysku U BO3aein-
CTBUSA

B3

KpaH B pabo4yeM COCTOSIHUM C FPy30M, OCYLLUECTBAIAETCA PA3rOH WKW TOPMOXEHME MEXaHu3-
MOB, MMEIOLLMX 3HAKONEPEMEHHBIN XapakTep HarpyXeHus (nepeaBumkeHus, noBopoTa, usme-
HeHUs1 BbiNeTa CTpenbl U np.). B 3aBUCMMOCTU OT ycnosui paboTbl kpaHa 3Ty KOMOMHaLMIO
MOXHO paccmaTpuBaThb NPU Pa3nnyHbIX KOMOUHaUMAX MexaHu3moB. [encTeyioT BeTep pabo-
Yero COCTOSIHUA U APYrMe KnumaTu4eckue Harpy3ku u BO3aencTeus

B4

KpaH B paGoyem COCTOSIHUM C rPy30M, OCYLLECTBAAETCA Pa3roH MK TOPMOXEHUE KpaHa WUmu
TENeXKN Npu NepeiBWKEHNU N0 PENLCOBOMY NYTU UNK No aopore. CrneayeT TaKke y4UTbIBaTh
MHEPLIMOHHBIE CUIbl OT PaBGoTbl APYrMX NPUBOAOB, ECNKU 3TO NPEAYCMOTPEHO NpoekToM. [eii-
CTBYIOT BeTep pabovero COCTOSHMA U APYrne KNMMaTUYECKUe Harpysku u Bo3aencTeus

B5

KpaH B pabo4em COCTOSIHUM, OCYLLECTBNAETCA NepeaBmwkeHne KpaHa no HEPOBHOW NOBEPXHO-
CTU UMK OOpOre C YCTAHOBMBLUEWCA CKOPOCTbIO U nepekocoM. fencrByet Betep pabouero
COCTOSIHASA U APYTUE KIMMATUYECKUEe Harpy3ku n BO3aeNCTBUS.

C1

KpaH B pabo4yem COCTOSIHUM, NPOU3BOAUTCA NOABLEM C 3EMNU rpy3a ¢ HanbBonbLUe CKOPOCTbIO
nogbemMa (cM. Tabnuuy 3)

Cc2

KpaH B HepaGoyem COCTOsiHWM, 3arpyxeH COBCTBEHHbIM BECOM M MacCoW Fpy303axBaTHOro
opraHa. [leiicTByIOT BeTep Hepabo4ero COCTOAHUA, APYrMe METeopOosIoru4eckne u KnumaTuye-
CKME Harpy3ku n BO3AEHUCTBUSA

C3

KpaH B yCroBUsIX AMHAMUYECKUX U CTaTUHECKUX UCNbITAHWUI. CoveTaHne UHEePLUUOHHbIX cun
OT paboTbl NPUBOAOB NPU AUHAMUYECKUX UCTILITAHUAX NPUHUMAETCA Kak Ana koMOuHauuu A1
unn B1

ot C4 po
c7

KpaH ¢ HOMUHanbHbIM FPy30M MpU CTONKHOBEHUU ¢ Oydhepom (C4), npu AencTBuM cun Ot
HaknoHa (kayaHus) (C5), npu aBapuinHOM OTKNIOYEHUM npusoaos (C6), npu OTkase MexaHu3-
ma (C7)

c8

KpaH B yCcrioBusix 1€ACTBUSA CENCMUYECKUX HArPy30K, NPU HEOOXOAUMOCTM YUNTLIBAETCA MAcC-
ca rpysa

C9

AKTUBaUUS CUCTEMbI 3aLLMTHI OT Neperpy3ok

c10

BHesanHbIl cOPOC 4acTu unu BCEro rpysa

c11

MPOM3BOANTCS MOHTAX, IEMOHTAX UMM TPAHCNOPTUPOBKA KpaHa
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7.2.2 PacyeTbl N0 meToay npeaefibHbIX COCTOAHUMN
PacyeTbl no meToay npeaenbHbIX COCTOSHUI OCYLLECTBAAIOTCA B cooTBeTCTBMM € 5.3.2. PacyeTHas
Harpyska oT AeiCTBUS yCKopeHus d ; Ha mMaccy 1 BbIMMCIIAETCS NO chopmyne
Fy =ma @y Y, wnn Ly =mgy Y,
rae  d; —yckopeuue ot paboThbl j-ro MEXaHU3Ma;

(pj — ANHAMNYECKNIA KOAPPULMEHT;

Y i YaCTHBIN KOAPDUUMEHT HAAEKHOCTM MO j-1 Harpy3ke;
& — yckopeHne cBo60aHOro nageHus;

Y,, — kKO9(PULMEHT OTBETCTBEHHOCTH (PUCKA).

Pac4yeTHas Harpyska oT A4eWCTBMSA HOPMATUBHOW CUIbl Fj- MHOIO NPOUCXOXAEHUA (Harnpumep, BETPO-
BOW Harpys3ku) HaxoauTca Kak

Fy =01
3HaueHne koadppuumeHTa OTBETCTBEHHOCTN KpaHa UM PaccyMTLIBAEMOTO NeMeHTa Y, ycTaHaBmu-

BaeTCA B 3aBMCMMOCTU OT pUCKA, KOTOprVI co3aaeT BO3MOXXHOCTb BO3HWUKHOBEHUA AaHHOro npegernbHoro

CoCTOAHUSA (CM.7.4). PacyeTHOe HanpsbkeHWe no kaxaon komOuHauum Harpysok rpynn A, B unu C Bbluucns-
eTCA C YYETOM BCEX Harpy3sokK, BXOAALUMX B KOMOUHALUIO.

17



8l

Tatnuya 6- YacTHble KOAhPUUMEHTEI HAZEHHOCTH NPU pacdeTe YCTOWUMBEOCTH OT ONPOKMAbIBAHWA Y, [1]

< KoMSuHaun Harpyack | KomSuHalu KombuHayumn Harpyaok G
X Harpyz2ok B
g Harpyakn F, i* A1 AZ B c2 c3 C4 Cé Cc3 ce C10 C11
= 1 §1, S1,
O 81 (82 | 81 | 82 | &1 §2 |81 |s2| 81 | §2 S2 81| 82 s2 81 | 82| 81 | 82 S2
- Maccel kpaHa,
HeGnaronpuATHele | 1 | 1,1 | 105 11 (105] 11 | 105 |10|10] 10 [10|10|10|10 (10|10 |10| 10 |10 10
R xpdpekTbl
% w Maccel kpaHa,
2 s I EnaronpuATHble 1/085]10 |095| 10|09 | 10 |10(10[ 10 (10|10(10|10|10]| 10 (10| 10 10| 1,0
z = é’. pbekTel
5 8% Macca . _ |10 10 |10 _ ) )
5. =9 py3a 2 (1341122110 |10 |122 | 11 |10]10 v | T[105 110 ] W | &
i WMHepunoHHbie | Maccel kpaHa
HarpysKn ot 1A TPy3a. IPVBOAR! | 5 | 934122 (134 122122 [ 1 | - | - [1af1ofl - - - -] - -] - |-] -
NpEUBOAOE neAbema BKIIO-
YeHb)
CmelLeHWA, YKNoH 6 (11111 /11 111 ]105] 105 1010 |10({10110{10 ] - |10 |10] 10 |10] 1.0
o BetpoBbie
E o BnusHne Harpyzkun pabo- 7 - - - - 122|116 | - - 10 (10| - - - - 118110116 (11 -
& 3| okpyxatowed | Yero cocToaHMA
& | cpeabl Harpyaku oT cHe- | o | ) i il | - |- _ N _ _ . _ _ ) _
ra v nega ) '
BeTpoBble Harpyskn Hepabodero
o | CocTOsHMA 12) - ) i i ) A Lo ) . ) ) . |
% McnbiTaTenbHbIe HAarpyaky 13 - - - - - - - - |116 (1| - - - - - - - - -
S | Harpyzku o1 yaapa e bychep 14| - - - - - - - - - - |11 - - - - - - - -
> | ABapuiiHoe oTKNKOYeHUe 16 - - - - - - - - - - - (1111 - - - - - -
3 [ Harpyska oT koneSaHui oCHo- 181 - ) . . ) ) ol } L. - 10| - ) i A )
£ | BaHWA kpana :
E | AKTUBAUMS 3aLWMTEI OT Nepe- -
3 | rpyain 19| - . - - - . - - - - ] - - - |10 [10] - - -
nS% BHe3anHoe cHATWE Harpyaku Ha
KptoKe 20| - - - - - - - - - - - - - - - - | 10110 -
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OkxoHvYaHue mabubi 6

KombBuHayuwm Harpy3ok | KomGuHaumu KomBuHaumm Harpyaok C
g Harpyaok B
g Harpyaki F; i* A1l A2 B1 C2 c3 C4 Cc6 c8 C9 c10 c11
[ 81 81, S1,
N 81 | 82|81 |82 $1 52 |81|82| 81 | 82 sz | S1| S2 s2 81 (82| 81 | S2 $2
o | MoHTax, aemoHTaxX,
Lé TPAHCNOPTUPOBKA
(o]
5 21| - - - - - - - |- - - - - - - - - - -1 141
&
E
g
=
[ ¥]
by

*  Hymepauws cootesetcTeyeT Tabnuuye 4.
Y Ly ¥ L
** [MEMMEHRETCH TONLKO B ChnyYae ¢ HeBNaronpuATHLIM ANHEKTOM,

51 1 82 — knacchl YyeTOAYMMBOCTI.

Knacc ycTOMYMBOCTM S1 — KNacs, COOTBETCTBYIOWMWA OBbIYHBIM YCNOBMAM SKCNNyaTaLMM ANA BCeX TMNOB KP2HOB.

Knacc yoToiuMBoCcTM S2 — KNAct G NOHWMEHHBIMK KOB(PMULMEHTAMMW HEAEXKHOCTI NO HAMPY3KaM, KOTOPbIe MOTYT BbiTb NDUMEHEHBI MK MONHOM BHINOMHEHM CNEayoLLWX

YCNOBUA,

a) AonxHa GeiTe ofocHoBarHa Hecylas cnocabHOCTe NoBERXHOCTH Padauel NNAL@aKki, MpyM KOTOPAW MOTYT HageXHO BOCNPUHUMATECA peakuuM onap kpakha Ges cyle-
CTREHHBIX NPACRAOK U HEODXOAMMOCT PACCMATPMBATE MX BNVAHWE HA YCTOAUMBOCTD, B TOM YUCNE NPW OTPbIBE OTAENLHbLIX ONOP 1 NEpPepacnpPefeneHni HArpY30K Ha Apy-

rMe onopsl KPaHa,

B) cyLLeCTBYET HAgeKHaAA CHCTEMA MHAMKALMA W OTPAHMMEH MA Harpyaok, npedynpexaatoWan onepartopa KpaHa W Bnokvpylowan ace nepemMelleHua B cnyqae npubnuxe-

HUA CUTYALUMIA NOTEPKH YCTOAYMBACTM NPK NIOBOM pexume pabaTel;

B) QUEHKE MaCC M MONOKEHWR WX USHTPOR TAKECTM JONKHE NPOUABOAMTLCA G NOrPelUHOGTLID B Npepenax £ 2,5%:;

r) onepatop obecneymsasT KBaNUMWLMPOBAHHOE YNPaBNEHAE KOAHOM, BNEAEET VHAMKATORHBIMA W OrPaHMUMTENBHBIMW YCTROMCTBAM M.

1'6.152¢ 1001
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7.2.3. PacyeTbl N0 MeTOAY AONYCKaeMbIX HanpsHkeHNN
Pac4yeTbl N0 mMeToay AONyCKaeMmbIX HaNPsHKeHUA OCYLLECTBRAIOTCA B cooTBeTcTBUM ¢ 5.3.3. Pacuyer-

Has Harpy3ka OT AeNCTBUA YCKOPEHUS Ha Maccy 71, BbiMMCRSAETCS no chopmyrne
Fij =map; wm F,.j. =mgy,;.
PacueTHas Harpyska oT AefCTBUS HOMUHANBHOI cunbl [ jn VIHOTO MPOUCXOXAEHNSA (Hanpumep, BeT-

POBOI Harpy3Ku) HaAXOAUTLCA Kak

Fy=Fu0;-

n

O603HaYeHUA AaHbI B 7.2.2.

Pac4eTHOE HanpsXXeHUe No KaXaon komMOuHauuu Harpy3ok rpynn A, B unu C BbIMUCNNAETCA C yY4ETOM
BCEX Harpy3oK, BXoAsiLLMX B KOMOUHaLuMIO.

7.2.4 KomOMHaALUMKM Harpy3oK Ans NOATBEPXAEHUA Hecyleil CoCOOHOCTH

Pac4eTbl no kpurepusim pabotrocnoco6HocTy Il rpynnbl NPOU3BOAATCA MO METOAY NpeAenbHbIX COCTO-
AHUN UMW NO METOAY AOMYCKAEMbIX HanpshkeHUW No KoMOMHaUusiM Harpy3ok u3 rpynn A, B u C, kotopble
hOpPMUPYIOTCA B COOTBETCTBUM C TUMOM KPaHAa U C YCIIOBUAMU €50 dKcnryartauuu. MNpu 3T0M ncnonb3yoTes
COOTBETCTBYIOLME KOI(DPMPULMEHTHI HAAEXKHOCTU UMM 3anaca NPOYHOCTU, NpuBeAeHHble B Tabnuue 4. B
KOMOUHaLMK rpynnbl B MOXHO BKNOYaTb MakCMMarnbHOE pearlbHO BO3MOXHOE B 3KCNyaTauuu coveTaHue
MEXaHWU3MOB.

7.2.5 KomGuHauum Harpy30K AnA NoATBEPXAECHUA OOJITOBEYHOCTH

PacuyeTbl no Kputepusim AONTOBEYHOCTM NMPOU3BOASTCA MO METOAY AONYCKAEMbIX HANPSHKEHUN MO
KOMOMHaLMAM Harpy3oK, NpeACTaBeHHbIM B rpynne A u, B HE00XoaMMbIX criydasx, B rpynne B. Ons pacye-
Ta Ha COMpOTUBIIEHME YCTArloCTU BBOASITCS cheuuanbHble KOMOUHALUUM Harpy3oKk Anst BbIMUCNEHWUSA MUHMU-
MarbHbIX HANPSHKEHUI B PACCYMTLIBAEMOM 3riEMEHTE. B pacyeTax areMeHTOB MaLUMHbI HA AONMTOBEYHOCTb
UrypupyloT Takke AaHHble O KOSIMYECTBE HArPYKEHUIH UMM ANUTENBHOCTU BO3AENCTBUN. MICTOUHMKOM 3TUX
[aHHbIX SIBMSAOTCS rpynnbl pexuma paboTbl MEXaHU3MOB M KpaHa B LienioM. CuctemaTusaums Harpy3ok ans
pac4yeToB AOMTOBEYHOCTM MPOM3BOAUTLCS B COOTBETCTBUMN C MpunoxexHuem A.

7.2.6 KoMOuHauuMm HarpysoKk AnsA NOATBEPXAEHUS HeCyleW CnoCOGHOCTU MpPU MOHTaXe,
OeMOHTaxe M TPaHCNOPTUPOBKE

MoaTeepxaeHne Hecywen cnocoBHOCTM No KOMBOUHaUMK Harpy3ok C11 A4OMKHO ObITh BLINOSIHEHO ANS
KayKgoW cTaamm npouecca MOHTaxka W AeMoHTaxa. Mpu 3TOM MPUHMMAIOTCA BO BHUMaHWE COOTBETCTBYIO-
LUMe 9TUM CTaAMSIM Harpy3ku U UX COYETAHUS, 8 TAKKE MONOXEHUE U YCINOBUS 3aKPENNEHUs dNemMeHTa ma-
LWKHbI. B HEOBX0AMMbIX Cry4YasxX BbIMOSHSOTCA aHarnornyHble pacqeTbl N0 Harpyskam, BO3HUKAOLMM Mpu
TPaHCMOPTUPOBKE U3AENus.

7.2.7 PacuyeTbl onsa noaATBePXAEHUA XKECTKOCTH

OrpaHnyeHne ynpyrmx nepemMmeLLeHuin u KonebaHun KOHCTPYKLUMUM KpaHa UMEET Cneaylowme Lenu:

— nNpegoTBpalleHne CTONKHOBEHUS SNEMEHTOB KpaHa UNnu rpy3a C OKpyXatoLymMm 06 bekTamu;

— obecneyeHne 3agaHHOW TPAEKTOPUM NEpPEeMeLLeHNs rpy3a ¢ MUHUMAnbHBIMU KOneGaHuaMu u no-
BblLLEHWE NPOU3BOAUTENBHOCTM KpaHa;

— obrnieryeHne ¥ NoBbILLEHWE KOMMOPTHOCTM TPyaAa onepaTopa KpaHa;

— obecneyeHne MPOEKTHLIX YCIOBUIA pasroHa U TOPMOXEHUS MEXaHW3MOB C y4eToM Aecdhopmauuii
MPONETHOr0 CTPOEHUS NOJ Harpy3Kou;

— npepoTepalleHne konebaHuin u OTHOCUTENBHOTO CMELLEHNS YacTeN MEXaHM3MOB KpaHa, NpUBOAS-
LLMX K X YCKOPEHHOMY U3HOCY.

Ecnu Tpebyetca noaTBepKAEHME XECTKOCTU 3NEMEHTOB KpaHa B (hOpMe MPOBEPKU MepeMeLLEeHui
(cTaTnyeckas XeCTKOCTb), PacyeT BbINONHAETCA B (hOpMeE YCroBus

AclA

L | L

roe A - nporu6 oT AefcTBUS HOMUHANbBHBIX 3HAYEHWI CUIT TAXKECTU, CO3AaIOLLMX NEpeMeHHbI Npo-
Mo, T.e. OT CUN TAXKECTM rpy3a U TeNeXKkn (eCrnn OHa eCTb);

L - xapaktepHbilit pazamep, OTHOCUTENBHO KOTOPOro HOPMUPYETCA NPOTUE;

A

— | — Aonyckaemoe 3Ha4YeHne oTHocuTeneHOro nporuba.

H

B cniyyasx, koraa TpeGyeTcsl NoATBEPXKAEHWUE ANHAMUYECKOI XKECTKOCTM, T.€. NPOBEPKU YacToT Mnu
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BpEMEHW 3aTyxaHusi KonebGaHuii KOHCTPYKUUW, 3TU XapakTepUCTWKM BbIYMCASIOTCA MNP Ha/IMuuKM rpy3a Ha
rpy3o3axBaTHOM OpraHe 1 TakoM pacrnosfioXeHWW 3/1IEMEHTOB KpaHa, npy KOTOPOM MoJlydaeTcss HaumeHbluas
yactoTa KonebaHuii.

7.2.8 YdeT pacnpepesieHna macc KpaHa

7.28.1 Mpn pacyeTe 3N1EMEHTOB KOHCTPYKLUN KPaHOB HEO6X0AMMO y4uTbIBaTb 61aronpusaTHOE U He-
6naronpuaTHOE BO3AENCTBMS MAacCC KpaHa Ha Harpy)XeHHOCTb paccmatpuBaemMoro anemeHTa. MNpyu aHanmse
HanpshkeHUn Macca cuMTaeTcs okasblBalolleli 6naronpuaTHoe BO34elNCTBME, €CM ee YBENMUYEHNe CHUXaeT
B paccMaTpvBaeMOM 3/IEMEHTE KOHCTPYKUMM pacyeTHOe HanpskeHue, u HebnaronpuaTHoe - ecniu yBenu-
ymBaet ero.

PucyHok 6 - BnaronpusitHoe (a) n HebnaronpusitHoe (6) BO34eicTBME Macchl NpPOTMBOBECAa

Tak, Npu HanMuuK rpysa NPOTMBOBEC OKa3lbiBaeT 6aronpusTHOE BO3AeiCTBME - yMeHbluaeT m3rmba-
lowuin MmomeHT L B 6aliHe KpaHa (pUcyHOK 6,a), a npy OTCYTCTBUM Tpy3a (PUCYHOK 6, 6) - yBenmunBaeT Mo-
MeHT L, okasblBas HebnaronpustHoe Bo3geicTeme. 0 OTHOLLIEHUIO K YCUAMIO CxaTus B HallHe NpoTUBOBeEC
B 060MX cnyyasix okasbiBaeT HEGAronpusiTHOE BO3AEiCTBME - YBE/IMUMBAET CU/TY CXKaTUS.

7.2.8.2 MNpun pacyeTe No MeToAy nNpeaesibHbIX COCTOSAHUIA 3HAYEHNA YaCTHbIX KOAMULNEHTOB HaAEeX-
HOCTW AN Macc kpaHa (cm. Tabnuupl 4 1 6) BblibpatoTca no Tabnuue 7 B 3aBUCMMOCTY OT addekta X BO3-
OENCTBUSI HA pacCUMTbIBAEMbIi 31EMEHT KOHCTpyKUMM (CcM.7.2.8.1).

7.2.8.3 lMpu pacyeTe no MeTody [AOMyCKaeMbIX HanpsbkeHud 3HayeHue o6Llero koadduuneHTa

HafeXHOCT Y] nNpUHUMAEeTCA, Kak ykasaHo B Tabiuvue 4, 0fHako Maccy 3/1IeMEeHTa KOHCTPYKUUM KpaHa C
6naronpuAaTHbIM 3MAEKTOM CHIDKAIOT YMHOXEHNEM €e Ha KO3hhuneHT peaykumu:

Yred = 0>85 0N KOMOMHaUWIA Harpysok A;

Yred = 0>9 ONs KOMBUHauuiA Harpysok B;

Yred Ans KOMBUHaLWii Harpy3ok C.

Tab6numuya 7 - 3HAYEHUS YACTHbIX KOIPAULMEHTOB HALEXKHOCTU A1 MACC YacTell KOHCTPYKLMN KpaHa
Kom6uHaums Harpysok no tabnuue 4

MeTog onpegeneHns macc A B C
KpaHa v nx LEHTPOB TsXe- Heb6naro- Bnaronpu- He6naro- Bnaronpu- He6naro- Bnaronpu-
ctn NPUSTHBINA SATHbIA NPUATHbI ATHbI NPUATHbI SATHbI
adochekT appexr ekt athpekt ekt appexr
BbluncneHvem 1,22 0,95 1,16 0,97 1,1 1,0
B3BelwnBaHneMm 1,16 1,0 1,1 1,0 1,05 1,0

7.2.9 YacTHble KO3(hPNLUMEHTbl HAAEXHOCTM A1 NepeMeLleHnii (YKNOHOB)

BepxHre 1 HWKHUE 3HaYeHMs YacTHbIX KO3 (PULNEHTOB HALEXHOCTM, OTpaxaloLlme BO3MOXHbI pas-
6poC Harpy3ok, BO3HMKaOWMX B pe3ynbTaTe npefHamepeHHbiX (MPeAyCMOTPEHHbIX MPOEKTOM) CMeLLEeHWA,
npuBefeHbl B Tabnuue 8. Takne CMeLLeHWst MOTyT BO3HMKaTb, Hanpumep, BCAeACTBME NpeaBapuTeNIbHOro
HaTsHKEHUST 3NeMEHTOB KOHCTPYKUMM KpaHa Ans BbIOOPKM 3a30p0OB, CO34aHUs CUN TPEHUA U ap.

3HayeHnss 4acTHbIX KO3((ULMEHTOB HAAEXHOCTU [ANA ClyvyaeB HenpefHaMepeHHbIX CMELLEeHUI
(Hanpumep, 06YCNOBMEHHbLIX AONYCTMMbIM YK/IOHOM pab6oyei naowagkM, HepaBHOM OCaAKoi OCHOBaHMSA,
N3MEHEHVEM PacCTOSIHUSA MeXAay penbcamu 1 gp., B ONpefenieHHbIX NPOeKTOM npefenax) npuBedeHbl B
Tabnuue 9.
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Tabnuuya 8 — 3HauyeHMs 4aCTHbIX KO3HMULMEHTOB HAAEXKHOCTU ANS CNy4aeB npeAHaMepPeHHbIX
CMEeLLeHUIA

3HaveHue YacTHOro koahduumeHTa KombuHaumu Harpy3ok no Tabnuue 4

HagexHoctn Y P A B C

BepxHee 11 1,05 1,0

HwxHee 0,9 0,95 1,0
Tabnuya 9 - 3HaA4YeHMA YaCTHbIX KOIHHULMEHTOB HAAEXKHOCTU ANSi CIyY4aeB HenpeaHaMepeHHbIX
CcMmeLLeHumn

3HaueHne 4acTtHOro koacduuu- KomGuHauum Harpy3ok no 1abnuue 4

€HTa HAaAEeXHOCTN Y p A B C

1,1 1,05 1,0
Vp

7.3 KoadhuumeHTbl HAAEXKHOCTU ANA NPOBEPKU YCTOMYMBOCTU KpaHa OT ONPOKMAbLIBAHNA

B Tabrmue 6 npuBeaeHbl k03hPULUEHTBI HAAEXKHOCTU ANSA NPOBEPKU YCTOWYUBOCTM KpaHa OT ONpo-
KnablBaHUsl ANA OCHOBHBIX KOMOUHaAUMI Harpy3ok A1, A2, B1, C2, C3, C4, C6, C8, C9, C10, C11. B pacue-
Tax YyCTOWYMBOCTM OT OMPOKMALIBAHUA NO YKA3aHHLIM KOMOWHALUAIM HArpy3ok Bce AuHamu4veckue kodadpdu-

LMEHTBI, 3@ UCKIIOYEHNEM (D34 (Pg, NPUHUMAIOTCA PaBHLIMU eAuHuLE. 3HaYeHna (O3 u (g onpeaensaTes
no 6.2.2.3 1 6.4.8 COOTBETCTBEHHO, M NMPUHMMAaIOTCA paBHbiMu 0,1, ecnu nonyyaeTca 6onbLue.

7.4 KoadppuUMEHT OTBETCTBEHHOCTU KOHCTPYKLIUK

KoadpdpnLMeHT OTBETCTBEHHOCTM PACCUUTLIBAEMOrO 3NEMEHTA KOHCTPYKUmMM Y, Bbibupaetca no Ta6-

nmue 10 B 3aBMCMMOCTHK OT Krnacca OTBETCTBEHHOCTU kpaHa (Tabnuua 11) u knacca OTBETCTBEHHOCTU 3ne-
MEHTa KOHCTPYKUMK (Tabnuua 12). Ona Hepaboyero COCTOAHMSA MOXET ObITb MPUHATO Y, = 0,95.

Tabnuya 10 — 3HaYeHust KOIPDULMEHTOB OTBETCTBEHHOCTU Y,

Knacc oTBETCTBEHHOCTH KpaHa 1 Knacc OTBeTCTBe;HOCTVI sneMeHTa -
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

Tabnuya 11 —Knaccbl OTBETCTBEHHOCTU KPaHOB

Knacc oTBeTCTBEH-
HOCTU KpaHa

O6nacTb NPUMEHEHUS KpaHa

KpaHbl, npeaHasHauyeHHble Ans paboTbl C ONAcHLIMK rpy3aMu, HanpuMep, OTpaBnsi-

1 IOWMMNU U B3PbIBYATLIMUA BELLECTBAMU, TOPAYMMU Tpy3amu, a Takke KpaHbl rpy3o-
noabeMHOCTbIO 6onee 200 T

> KpaHbl 06Lero Ha3HayeHns u cneyunanbHble rpy30noabeMHOCTLIO 40 200 T BKNOUK-
TENbHO

3 KpaHbl rpy3onogbeMHOCThI0 A0 10 T 1 BCe Apyrue, He ykas3aHHble B knaccax 1 u 2

Tab6nuua 12 —Knaccbl OTBETCTBEHHOCTU 3NIEMEHTOB KOHCTPYKLUK
Kriacc oTBeTCTBEH-
HOCTU aneMeHTa
KOHCTPYKLMK

OneMeHTbl KOHCTPYKLUH

Xopoeas pama, NOBOPOTHAs M HEMOBOPOTHAs NnaTtdOpPMbl, BEIHOCHLIE ONOPLI, OMOpP-
1 HO-NMOBOPOTHOE YCTPOMCTBO, NPOSIETHOE CTPOEHNE N OMOPHbIE CTOMKW KpaHOB MOCTO-
BOrO TMNA, NOpTarbl, KONOHHbI U KAPKaCbl NOPTanbHbIX KPAHOB

CTpensbl, ryCbKu, MPOTUBOBECHbLIE KOHCOMNM, TENMEXKW, KOHCTPYKLIMU KOHCOMbHbLIX Kpa-
HOB

Opyrue yactu KpaHa, He yKasaHHble B knaccax 1 m 2
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MpunoxeHue A
(o6sa3aTrenbHoe)

Cucremarusaums LIMKIIMYECKUX BO3AeUCTBUN
A.1 Cuctematusauusa LUKIIMYECKUX BO3AENCTBUN HA METanMuyecKyto KOHCTPYKLUNIO

A1.1 PexuM LUMKITNYECKOro HarpyeHUst MeTannnm4eckoil KOHCTPYKUMKU XapaKTepu3syeTca rpynmnoin knaccuduka-
umn KpaHa (Tabnuua A.1) [2]. Kaxgoii rpynne knaccudukaLm CoOTBETCTBYET psifi COMETaHUI KNaccoB UCMONb30BaHMA,
U PEXMMOB HarpyxeHus. Knacc Ucnonb3oBaHWsA onpeaenseTcs KONU4YecTBOM LUKNOB paboTel KpaHa 3a CpoK cnyxbbl

CT (Tabnuua A.2). PeXuM HarpyXeHus xapakTepusyeTcs 3HauYeHMeM koaduLUeHTa pacnpeaerneHns Harpysok KP

(Tabnuua A.3), KOTOPLIN BEIMUCNAETCS Kak
3

C (P
K, = — 1 |, (A1)
27

roe Cz' — KONWYeCTBO LMKIOB paboThl kpaHa ¢ rpy3oM MaccoM Pl

CT = ZCI' — ofLLee KoNM4ecTBO LMKIoB paboTsl KpaHa 3a CPpoK Cryxobl;
i
P - rpysonogwemHocTs kpata.

A.2 Cuctematmsauma LMKNMYEeCKUX BO3OAeNCTBUI HA SNIEeMEHTbl MeXaHU3MOB

MexopHyo MHdOoPMaLMIo 0 Harpyakax A5 NPOeKTMPOBaHUS aeMEHTOB MeXaHW3MOB 33fjaeT rpynna knaccudu-
Kauun mexaHusmoB (Tabnuua A.4) [2]. SToii rpynne cCOOTBETCTBYET psifi COMETAHMUIA KNaccoB UCMONb30BaHUs, KOTOpbIe
onpeaensT obLLylo NPoLOKUTENEHOCTE UCMONb30BaHWS MeXxaHuaMa 3a cpok cnyxbbl (Tabnuua A5), U pexumoB
HarpyXeHus, cBizaHHble CO 3Ha4YeHneM KoadpuLmeHTa pacnpegeneHus Harpysok (Tabnuua A.6), KOTopblii BbYMCNSAET-
€A Kak
3

t.{ P

K. = Z (el S I (A2)
i ZtT Pmax

rae ti — NPOAOITKNTENBHOCTE NCNONB3OBAaHUA MeXaHW3Ma Npu ypoBHE Harpy3ku IDi;

[T = E ti — obLas NpoAOMXUTENBHOCTL UCNOMNB30BaHUA MEXaHU3Ma,
i

Pmax — 3HaYeHWe HanbosbLel Harpysku, NPUKNagLIBaeMOl K MEXaHN3MY.

Tabnuya A1-Tpynnbl knaccudukaumm pexmnmMo paboTkl KpaHOB

PexnM HarpyxeHus Knaccbl ucnonb3osaHust
Us Us U, Us U, Us Us Uy Us Us
Qq - - A1 A2 A3 Ad A5 AB A7 A8
Qo - A1 A2 A3 Ad A5 AB A7 A8 -
Qs A1 A2 A3 Ad A5 A6 A7 A8 - -
Q4 A2 A3 Ad A5 AB A7 A8 - - -
Tabnunya A2-—Knacck MCNoNbL30BaHWUA KpaHa
Knacc ncnons3oBaHus Konuuectso LUuKnoB pa60TbI CT
Uo He 6onee 1,6-10*
Us Cs. 1,6:10% go 3,2.107
Uz Cs. 3,2:10% 00 6,3.107
Us Cs. 6,3-10% a0 1,25-10°
Us CB. 1,2510° go 2,5-10°
Us Cs. 2,5-10° 40 5,0-10°
Us Cs. 5,0-10° go 1,0.10°
Uy Cs. 1,010° 1o 2,0-10°
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OkoHYaHue mabnuupi A.2

Knacc ncnonb3oBaHus

Konu4ecTBo LMKIOB paGoTkl CT

Us

Cs. 2,0-10° fo 4,0-10°

Ug

Bonee 4,0-10°

Tabnuya A.3—Knaccel HarpyxeHus

Pexum HarpyxeHuna KoadduumeHT pacnpeaeneHust Harpysok K,
Qi He 6onee 0,125
Qo Cs. 0,125 po 0,250
Qs Cs. 0,250 go 0,500
Q4 Cs. 0,500 01,000

Tabnuya A4 —Ipynnel knaccudukaymm pexumos paboTsl MEXaHU3MOB

Pexum Knacchl ncnonb3oBaHusa
HarpyxeHus To T4 T> Ts T4 Ts To T7 Ts Ty
L1 - - M1 M2 M3 M4 M5 M6 M7 M8
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 - - -
Tabnuya A5 -—Knaccel ucnonb3oBaHWA MEXaHU3IMOB

Knacc ncnonesoBaHus O6LWan NpoAormKMTENBLHOCTE UCNONB3OBAHUS tT yac.

To He 6onee 200

T4 Cg. 200 go 400

T2 Cg. 400 go 800

T3 Cg. 800 no 1600

T4 Cg. 1600 no 3200

Ts CB. 3200 no 6300

Ts Cg. 6300 no 12500

T7 Cg. 12500 po 25000

Ts CB.25000 ao 50000

To Cs. 50000 no 100000

Tabnunuya AB-—Knacckl HarpyxeHus

Pexum HarpyxeHus

KosthuumeHT pacnpegenerHusa Harpysok Kr

L1 He 6onee 0,125

Lo Cs. 0,125 go 0,250
Ls Cs. 0,250 o 0,500
Lg Cs. 0,500 101,000
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Mpunoxexnune b
(pekomeHayemoe)

Knaccel noabema rpy3onofbeMHbIX KpaHOB

B.1 PekomeHaauumn no BbIGOpy KnaccoB nogbema
PekomeHnpaLumn no Buibopy Krnaccos nogbema rpusefeHsl B Tabnuue b.1.

Tabnuya b.1-Tlpumepsl Bbibopa knaccoB nogbema rpy3onogbeMHbIX KpaHOB

Tun kpaHa Knacc nogbema
KpaHbl ¢ py4HbIM ynpasiieHUeEM HC 1
MOHTaXHble KpaHbl HC1, HC2
KpaHbl ANs reHepaTopHbLIX CUNOBLIX CTaHLMIA HCA1
Cknafckune KpaHbl C NPepLIBUCTEIM PEXUMOM paboThl HC2

CknazickMe KpaHbl, LUMpOKO3axBaTHbIE KpaHbl/kpaH-6arnku, KpaHbl LMXTOBOro JABopa C

HenpepbIBHBEIM PEXUMOM paboTsl HC3, HC4
LlexoBble KpaHbl HC2, HC3
MocTOBbl€ KpaHbl, T paBindeckue KpaHbl C 3aXBaToM HC3, HC4
KpaHbl AN NIMTERHbIX LexXoB HC2, HC3
Konoguesble KpaHbl HC3, HC4
KpaHbl Ans paszgeBaHus CIUTKOB, 3arpy3oyHble KpaHbl HC4

KoBoYHbIE KpaHbl HC4

TpaHcropTHble MNaTdopMLl, MOMYNOpTarsHeIe KpaHsl, MopTankbHble KpaHel ¢ Tenexkamn |, ~,
NOBOPOTHLIE KpaHbl

TpaHcnopTHble MnaTgpopMbl, NonynopTanbHble KpaHbl, MopTaribHble KpaHbl ¢ TENeXKamu Unum HC3. HC4
NOBOPOTHLIE KpaHbl C 3aXBaTOM '
CyaocTpouTesibHbIe KpaHbl, KpaHbl ANs cTanenei, MOHTaXHble KpaHbl C KPIOKOM HC2
MopToBble KpaHbl, MOBOPOTHLIE, NMaBy4ne KpaHbl, MOBOPOTHLIE KpaHbl C HEMOABWXKHOW CTpenoi HC2

1 C KPIOKOM
MopToBbIe KpaHbl, MOBOPOTHLIE, MiaBy4ne KpaHbl, MOBOPOTHLIE KpaHbl C HEMOABUXHOMN CTPenoi HC3 HC4
1 3axBaToOM UMK MarH1uToMm '

MnaBy4ve KpaHbl AN TAXeNbIX PEXUMOB paboThl, KO3MoBbie KpaHbl HCA1
KpaHbl A5 NOrpy3ku CygoB C KproKoM HC2
KpaHbl N5 NOorpysKku CyaoB ¢ 3axBaToM WU MarHMTom HC3, HC4
BalleHHble NOBOPOTHLIE KpaHbl 415 CTPOUTESNBHOW NPOMbILLITEHHOCTH HC1
MOHTa)Hble KpaHbl, Ma4TOBbl€ KpaHbl C KPIOKOM HC1, HC2
MoBOPOTHLIE KpaHbI Ha XENEe3HOAO0POXKHOM XOAY € KPIOKOM HC2
[MoBOPOTHLIE KpaHbI Ha XXeNe3HO4OPOXKHOM XOA4Y C 3aXBaToOM UNN MarHUToMm HC3, HC4
>KenesHoaopoXHbIe KpaHbl, AonyuleHHble kK paboTe Ha noesfax HC2
ABTOMOGUNLHLIE KpaHbl, MOBUNLHLIE KpaHbl C KPIOKOM HC2
ABTOMOGUNbHLIE KpaHbl, MOBUIBHBIE KPaHbl € 3aXBaTOM UKW MarHUTOM HC3, HC4

ABTOMOBUABHLIE KpaHbl AN TSHKENbIX PEXWMOB paboThl, MOGUNbHBIE KpaHbl AN TsHKenbix

pexumMoB paboTbl HCA
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5.2 UnnocTpauum TMNOB NPUBOAOB MeXaHU3Ma noabLemMa
UnntocTpayumn pasnmyHbIX TUNOB NPUBOAOB NpeAcTaBneHsl B Tabnuue B.2.

Tabnunuya B.2-Tunb NpMBOAOB MEXaHW3MOB NoAbeMa rpyaa

Tuvnbl NPUBOAOB MEXaHU3Ma NogbEMa

HD1: npuBog He MOXeT paboTaTb Ha 3aMeANEHHOR CKOPOCTH

o 3aBUCUMOCTb OT BPEMEHMU:

t = 0: nyck AiBUraTensa npuesoaa

=1 W= Wnex

t = . Havaro HaTaxeHWa kaHaTta (t> = 0)
t =t HaYano nogbemMa rpysa

PerynsipHas Harpyska (koM6uHaumu A, B):.
Py = Py min + BoVimax

L

g \J -

Oty b t

HD2: onepatop kpaHa MOXeT BblbpaTh pexuM paboTbl Ha MOCTOAHHOW 3aMENEHHO CKOpPOCTU

[T 3aBUCUMOCTb OT BPEMEHM:

al t = 0: nyck Asuratens NpuBoAa;
t=t; wW=wcs

t =t, Ha4ano pa3roHa 40 W = Wax |
=t W= Wma

t = {2, HaYano HaTMKeHUa KaHaTa,

t = t3: Ha4Yano nogbemMa rpysa.

mis

o PerynsapHble Harpysku (komBuHauuu A, B):
("

/ Py =@y pin T ,Bzvh,cs
ﬂtl t‘_ :—5 r Fmax(¢5):mHg+¢5[Fm_mHg]’

rae Fm — MakcMMarbHOe ycwunve npuBoAa Mpu pas-
roHe A0 W = Wnex

WckntoumTensHble Harpyski (komburaums C1):.
thaftly g [ _

~ s S P2 = Oomin + BV max
Mg U — g“v

0t r
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OkoHYaHue mabnuupi b.2

HD3: cucTeMa ynpaBneHWst NpuMBOAOM MoAbema rpysa obecrieumBaeT MOCTOSIHHYIO 3aMEAJIEHHYIO CKOPOCTb A0 OTpbiBa
(NPUNOZHATWA) rpy3a oT 3eMnn

MapameTpbl npuBoga HD3 B LenoM aHanorndHel HD2, ofHaKko rapaHTupyeTcs, uTo ts < t4, nockonbky B HD2 310 ycnosue
MOXeT, B obLeM crydae, He obecnedmnBaThes.

HD4: 6eccTyneH4aToe ynpabneHne yBernmyeHmeM CKopocTu

e 3aBUCUMOCTb OT BpEMEHHU:

o t = 0: nyck ABMraTens npueoaa;

=15 W= W

t = b Havano HaTAXeHWA kaHaTa (12 = 0);
— t = {3: Hauyano nogvema rpysa.

max

o PerynspHble Harpy3sku (kombuHauum A, B):

Vics

2

@y =@omin T B,

n b ¢ WckniountenbHble Harpysku (kombunauyua C1):

D> =P in T BV max ‘
/TqﬁzmHQ
Mg P

0 g by L

HDS5: 6eccTyneHuaToe ynpasrneHne NPUBOAOM C aBTOMATUHECKUM KOHTPOMNEM YPOBHST IMHAMUYECKUX HArPY30K NO YCIOBMIO,
YTO (P2 HE MPEBLILLAET P2 rin

3] 3aBUCUMOCTb OT BPEMEHHU:

t = 0: nyck agBuratens npuBoAa;
t=t5 W= Wrrex

t = t,. Ha4aNo HaTsXKEHUA KaHaTa;
t = t3: Ha4ano nogbema rpysa.

PerynsapHble Harpy3ku (kombuHaumm A, B):

P = 5 win '

WckniountenbHble Harpy3ku (kombuhHauusa C1):

h,max

2

Oy = Qyin + B,

g day g .

U & & t
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MpunoxexHue B
(o6sa3arenbHoe)

BeTpoBble Harpy3km

BeTpoBaa Harpyska, AeicTBylollas Ha 3MeMeHT rpy3ornofbeMHOro ycTpoiAcTBa WM rpys, BLIYUCNAETCA NoO
dopmyne
I,=p,A (B.1)

rae P, —cymmapHas pacnpederieHHas BeTpoBas Harpyska Ha eAuHNLY HaBeTpeHHo# nnowanw,

A — HaBeTpeHHaA nnolwaib afieMeHTa Unn rpysa.
CmeapHaﬂ pacnpefeneHHaa BeTpoBaA Harpyska, paBHaa CyMmme CcTaTU4ECKOW U JUHAMUYECKON cocTasnAWKX,
BbIMUCTAETCA KakK

p, ={1+3m)K p, (8:2)
rae P - pacnpefeneHHasi BETpOBas Harpyska Ha efuHULY nrowjagm Ans paboyero uiv Hepaboyero cocTosHUSA, Ko-
Topyto cneayeT BeluncnATb no FOCT 1451,

K — koathduLmMeHT, yunThIBaIoLMit BEPOSITHOCTL MOSIBIEHUS BETPa MaKCUMAarlbHOM CKOPOCTH B 3aBUCUMOCTH OT
cpoKa 3KCnyaTaluu KpaHa, 3HaudeHue 3TOro KosduLMeHTa [nsi BETPOBOI Harpysku HepaGodero COCTOSHUA

NPMHUMaeTCst o Tabnuue B.1, 4ns BeTpoBoil Harpy3ku paGouero coctosimst K = 1;

M, — koatbULMeHT nynbcaLyun BeTpa, 3aBUCSLLMIA OT BbICOTbI PacronoXeHust HABETPEHHO NroLasmu (Tabnu-

Ua B.2);
E., — OVHaMU4ecKknii KoadpdULMEHT, 3aBMCALLMIA OT Nepuoga cBo6OAHbIX KonebaHuii KOHCTPYKLUM.

3HaueHus kKoo dULMEHTa NPUBOAATCS B cneUUanbHBIX YacTsax cTaHgapTa. [pu oTcyTcTBUM HEOBX0AUMBIX AaH-
HbIX MOXHO MCMOSb30BaTb COOTHOLLIEHUE

E= 3,4(1 — O,7e'0’4r), (B.3)
rae T — nepuog cBoGoAHbIX KoneGaHWil KOHCTPYKLMW KpaHa ¢ rpy3oM no NepBoMy TOHy, ¢. [insi rpysa npoussegeHue

mE=0,1.

3HayeHne HaBeTpPeHHbIX NNowagein aneMeHToB W rpys3a HaxoguTca no ykasaHusaMm FOCT 1451. HaBeTpeHHas
nnowaab rpysa Ansi KpaHoB rpysonogbeMHocTbio 6onee 100 T onpegenseTcs B 3aBUCUMOCTU OT FreOMETPUHECKUX Xa-
paKTEpUCTUK MaKCMMarbHEIX FPy30B ANA KOHKPETHOro kpaHa. MNpu oTcyTcTeun 6onee [JOCTOBEPHbLIX JaHHBIX MOXHO Mpu-
HUMaTb HAaBETPEHHYIO Nnowagb rpysa us pacdeta 1 M>Ha 1T rpy3onoabeMHOCTH NpU KoapPULMEHTE aspoguHamMmuye-
CKOW cunbl, paBHOM 1,2.

Tabnuya B.1 —3HavyeHua koaddpuuneHTa K B 3aBUCUMOCTHN OT CpOKa JKCNIyaTaLmm KpaHa

Yncno neT akcnayaTauuu kpaHa
KoaddpuyueHt 5 10 yaray 25 50
K 1 1,14 1,35 1.51

Ta6nuya B.2 —3HadyeHus koadpuuneHTa nynbcayuv setpa H1, B 3aBUCUMOCTU OT BLICOTHI PACMONOXEHUS LieH-
Tpa HaBeTpPeHHOI nnowagu

BhicoTa pacnonoXeHus HaBeTPEHHOW nnowaaun, M KoaddpuumeHT nynscauumn BeTpa

o 20 BkntoM. 0,120
CB. 20 a0 30 BKnHOM. 0,110
« 30 « 40 « 0,105
« 40 « 50 « 0,100
« 50 « 60 « 0,095
« 60 « 70 « 0,090
« 70 « 80 « 0,085
« 80 « 90 « 0,080
« 90 « 100 « 0,075
« 100 « 200 « 0,070
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