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Mpeancnoeue

1 PASPABOTAH OTtkpbiTeiM AkunoHepHbiM ObllecTeom «HayuHo-uccnenoBatensCkuin MHCTUTYT aBTO-
mMobuneHoro TpaHcnopTa» (OAO «HUWAT») n ®enepansHbIM rocygapcTBEHHBIM YHATAPHBIM NPEaNpPUSATUEM
«LleHTpaneHbii opaeHa Tpyaosoro KpacHoro 3HaMeHW Hay4YHO-MCCrnenoBaTenbCkuin aBTOMOGUBHBIA U aBTO-
MOTOPHbIA MHCTUTYT « HAMW» (PIYN «HAMW»)

2 BHECEH TexHnuyecknum komuTeToM no ctaHgaptuaauum TK 056 «[opoxHbIA TpaHCnopT»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U meTponorumn ot 13 despansa 2023 r. Ne 82-cT

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

BonbLUKMHCTBO rpy3oB, nNnepeBo3nMbIX aBTOMODOUIbHbLIM TPaHCNOPTOM, B Uensax obecne4yeHusa besonac-
HOCTU NepeBO30K N COXPaHHOCTWU Tpy30B HE.‘O6XO,EI,VIMO HaLeXHO pa3MellaTb U 3aKpennAaTb B KYy30BaX rpyso-
BbIX aBTOTPAHCMNOPTHbLIX CPpeacTB U B rPy30BbIX I{OHTEPIHean. I'Ipw OTCYTCTBUK KpenneHna mnm HegocTtaTto4HO
HadeXHOM KpenrneHn rpy3oB BePOATHOCTbL BO3HUKHOBEHKMA OO0POXKHO-TPAHCNOPTHBIX I'IDOVICLIJECTBVHH, conpo-
BOXOAaeMblX TpaBMUpOBaHMEM UMK rubensio J'Ii-O,D,EF'I, HaHeCeHnemMm 3Ha4YUTenbHOro MaTtepunanbHOro yu.l,ep6a,
BbI3BAHHOIO noBpeXaeHuem rpysa, TpaHCNopTHOro cpenctea, OOPOXHOINO MNoOKpbITUA UIKM 3NTEMEHTOB O6y-
CTpOl:‘ICTE!a aBTOMODBUMNBHbLIX Aopor v ynuu, CyLeCTBeHHO BO3pacTaeT. Ha,D,e}KHOCTb KpenneHua rpy3oB O0oImxHa
noaTeepXXnoatbCA Haanexawmumm pacvyetamMmn.

,D,O HacToALLEero BpeMmeHn B cucteme HaLl,MOHaJ'IbHOI;I CTaHOapTM3aunK OTCYTCTBOBANO HOPpMUPOBaHWE B
OTHOLEHMX Ha4EeXHOro KpenneHna rpy3oB, B HaCTHOCTH TDEBOBaHMﬂ K pac4yeTam cun, ,D,el;ICTBy}OLLIMX B CUCTe-
Me KpenneHua rpyaa.

B 10 e Bpems EBpOI'IeﬁCKMM CoH30M HakonmneH v 3aKkpenyjieH B HOPMaTtuUBHbBIX NMPaBOBbLIX dKTax Cylle-
CTBEHHbIN ONbIT OopraHn3aunn, OCylweCTBIIeHNA U KOHTPpONA onepaumﬁ, CBA3aHHbIX ¢ Be3onacHoCTbo nepe-
BO3KU TPYy30B Ha aBTOTPAHCMOPTHLIX CpeacTBax.

HaCTOFlLLIMﬁ cTaHgapT paspa60TaH B uUendax nukBngaunm npoﬁena B HOpMAarMBHOM TeXxHW4YeCKOM pe-
rynupoBaHMM B OTHOLLUEHUU BesonacHomn nepeeBo3KKn rpysoes aBTOMOBUNBHBLIM TPAHCMOPTOM. anHMMaﬂ BO
BHMMaHWe H906XO,EI,MMOCTI:: obecneyeHna 6e30nacHOCTU MeXOyHapOoAHbIX TPpy3onepeBo30K aBTOMOOUNBHBLIM
TPaHCNOPTOM NMONOXeHWA HaCToAlWero CtaHgapta rapMOHU3NPOBaHbl C NONOXEHUAMN EBDOI'IEI:’ICKOFO aHanora
[1].

HBCTOFILLIMIE CTaHOapT npegHa3HadveH OnA npuMeHeHWMA WM3rotoBuTenamMu TMOKUX cCpencTB KpenrneHWdA
rpy3oB; opraHn3aumamMuy, OCyLleCTBNAKWMMK TPpY30BLIe aBTOMOBUNBbHLIE nepeBoO3KW; OpraHU3aumnamn, ocy-
WecCTBNAKWKUMK NOorpy3ky aBTOTPAHCMOPTHbLIX CpeacTe, W nnuamMin, OTBETCTBEHHbIMK 3a Hadnexallee Kpe-
nneHwne rpysa npuy ero nepeBo3kKe aBTOTPAHCNOPTHLIMKU CpeCTBaMU.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

ABTOMOGMNBHBIE TPAaHCNOPTHLIE CPeAcTBa
BE30OMNACHOCTb NEPEBO3KW rPY30B
PacuyeT cun kpenneHua rpysos

Automotive vehicles. Safety of cargo transportation. Calculation of lashing forces for cargo securing

Oarta BeegeHnsa — 2023—04—01

1 O6bnacTtb NnpUMeHeHusA

1.1 HacTtosiuin cTaHgapT pacnpoCTpaHseTcs Ha aBTOMObBUIBHbIE TpaHCNopTHble cpenctea (ATC) ka-
Teropuid N n O B cOOTBETCTBUM C [2], @ TaKke KOHTeHepbl U CbeMHbIE Ky30Ba, MCMOoMb3yeMble A5 NepeBo3Ky
rpy3oB ATC, B T. 4. npu nepeBo3ke rpyxeHbix ATC Ha cygax, no xenesHomn gopore v (Mnv) npu KOMOUHUPOBaH-
HOW NepeBO3Ke rpy3oB, W YCTaHaBnMBaeT MeTobl pacyeTa cun, eWCTBYLWNX B CUCTEME KpenneHus rpysa
npy pasnuuHbix cnocobax ero KpenneHusi: BNOKMPOBKE, HATSKEHUWU TMOKUX CPeACTB KPEnneHus unu kombum-
Hauwum 3Tux cnocobos.

1.2 Hactosiwuin ctaHgapT He pacnpocTpaHsetcs Ha ATC ¢ TexHUYeckn OOMYCTMMOW MakCUMmarbHOR
Maccor o 3500 Kr BKMHOYUTENBLHO.

MpumeuvaHnne — Xopoeble kadecTBa bonee nerkux ATC obecneunBaloT BO3MOXHOCTb peanusauuv bonee Bbl-
COKWUX YCKOPEHWI MpUY OBMKEHNW.

HacToAawmin cTaHgapT He pacnpocTpaHsaeTcsl Ha ciy4Yan pocrnycka ¢ COPTUPOBOYHOM MOPKN € YCKOPEHU-
eM boree 1 g npu nepeo3ke rpyxeHbix ATC no xenesHow gopore. YKasaHHbIWA cnyvail NepeBOo3KKn rpyxeHbIX
ATC ponxeH BbITb UCKIMOYEH.

2 HopmaTuBHbIE CCbINKK

B HacTofAwWweM cTaHOapTe UCNOMb30BaHbl HOPMAaTUBHbLIE CChINIKM HA cnegytolue cTaH4apThl:

FOCT 26653 lMogroToBKa reHepanbHbIX rPYy30B K TpaHcnopTupoBaHut. O6uwme TpeboBaHns

FOCT P 70473 AsTtoMOBWNbHBIE TPAHCMOPTHLIE cpencTBa. be3onacHocTb nepeBo3ku rpy3oB. [1poy-
HOCTb CTPYKTYPhI Ky30Ba. TexHu4eckue TpeboBaHWs 1 MeToAbl UCMbITaHWIA

MOCT P 70474 AsTomobunbHble TpaHCMOpPTHLIE cpeAcTBa. BesonacHocTb NepeBoO3kK rpy3oB. Kpenex-
Hble peMHU. TexHUYeckne TpeboBaHUS U MeTOObLl UCMBITAHURA

FOCT P 70475 AeToMOBUNbHbIE TPAHCMOPTHbIE cpeacTBa. besonacHocTk NepeBo3ku rpy3oB. Kpenex-
Hble Lenu. TexHuyeckne TpeboBaHWA U METOOb! UCMNbITAHWIA

FOCT P 70476 ABToMOBMNbHbIE TpAHCMOPTHbIE cpeacTBa. besonacHocTbk NepeBo3ku rpy3oB. Kpenex-
Hble Tpockl. TexHu4Yeckue TpeboBaHMUA U METOALI UCTIbITaHUIA

n puMedaHne — an none30BaHWM HACTOAWWMM CTaHOapToOM uenec:ooﬁpaSHo NpoBEpPUTL OEeWCcTBUE CChINoY-
HbIX CTaHOapTOB B MHClDOpMaLI.VIOHHOIﬁ cucteme 0BLUEro Nonb3oBaHua — Ha OCbMLI,VlaJ'leOM cante d)e,qepaanoro areHT-
cTBa No TEXHU4ECKOMY PEerynmpoBaHnio M METPONOrMn B CETHU MHTEDHET nInn no exXerogHoMy MHCbOpMaLI,I/IOHHOMy yKa3a-
Tenw «HaunoHanbHblE CTaHOapTbI», KDTOprﬁ OI'IyﬁJ'[HI{OBaH Nno COCTOAHWIO Ha 1 AHBApPA TEKYLEro roga, v no Bbinyckam
exemMecAa4yHoro I/IHCpOpMaLlIAOHHOFO yKasartens «HauunoHaneHbIe CTaHOapTbl» 3a TeKyLLLMﬁ rod. Ecrnn 3ameHeH cCbINoYHbIN
CTaHaapT, Ha KOTOpblI;I daHa HeJaTupOoBaHHaA CCblllKa, TO pekoMeHOyeTCA NCnonbL30BaTb ,qeﬁCTBleLLlyPO BEPCUKO 3TOro
CTaHaapTa C y4eTOM BCexX BHeCeHHbIX B JaHHYK BEepCUo U3MeHeHWn. Ecnu 3ameHeH CCbiNoYHbIN cTaHoapT, Ha KOTpr]ﬁ

MapaHune ochbuumnansHoe
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[AaHa gaTMpoBaHHas CCbiNKa, TO PEKOMEHAYETCA UCMONb30BaTe BEPCUID 3TOTO CTaHdapTa ¢ yKasaHHbLIM Bbille roAoM yT-
BepKaeHWsA (NpWHATKA). ECnn nocne yTBepKOeHWs HacTOSLWEero cTaHAapTa B CChITOMHBLIA CTaHA4apT, Ha KOTOpbIA OaHa
0aTMPOBAHHAS CCbINKA, BHECEHO U3MEHEHWE, 3aTParMBaroLLee rnoroxeHne, Ha KOTOpOe AaHa CCbINKa, TO 3TO MONOKEHNE
pekoMeHOYeTCcA NPUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHus. ECNK CebiNoYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, To Nono-
XeHuWe, B KOTOPOM [aHa CChINKa Ha Hero, PeKOMeHAYeTCA NPUMEHATL B YaCTUW, He 3aTparnBaloLLlei aTy CChIMKY.

3 TepMuHbI U onpepeneHus
B HacToAweM CTaHOapTe npuMmeHeHbl cneayrwme TepMuHbl C COOTBETCTBYHOLWLKMMK onpegerieHnAaMmn:

3.1 O6wmMe TepMUHbI U onpegeneHus

3.1.1 6nokupoBka: Cnocob kpenneHus rpysa, Npy KOTOPOM Ipy3, Haxoadawmwica B ATC, orpaHuyeH ot
cMeLlleHns cpeacTeamm 6roKMpoBKA.

MpumeyvyaHne — Cpenctsamu GNOKMPOBKMA MOTYT BbiTb HEMNOABWXHO 3aKPENMEHHbIE KOHCTPYKUMKM UK Broku-
pyroLlMe aneMeHTbl B rpy30B0oi nnaTtdhopmMe: nepenHuia 6opTt, Bokosoi BopT, GOKOBLIE CTEHKM, CTOMKM, KNMUHBLSA, NOAOEPHKN-
BaloLue Banku, pacnopHeie UW apyr1ve YCTporCTEa.

3.1.2 rnbkoe cpencTBO KpenneHwWA: O60pyﬂ,OBaHM9, npegHa3Ha4yeHHoe onsa coegunHeHWA rpy3a c T104-
KaMu KpenreHud, He aBnAarLlleecs NocTosIHHOM YacTeio ATC.

MpumMmeuyaHune — [MBKOe CpeacTBO KPEMIeHUst COCTOUT U3 3MIEMEHTOB HATSKEHUS (HAanpuUMep, PeMHS, Lienu,
Tpoca), HAaTAXHBIX YCTPOWCTB (HAanpUMep, XpanoBoro MexaHuama, nebefku, HATSXKHOMO 3amka) W, NpU HeoBXoOMMOCTH,
COEMHUTENBHBIX 3NIEMEHTOB (HanpuMep, Kproka, peiM-6onTa).

3.1.3 rpy3: MartepuanbHbiil 06bekT, nepeBo3nmbin ATC ¢ MOMEHTa ero norpy3ku 4o MOMEHTa pas-
rPYy3Ku.

3.1.4 rpyzoBaa eguHuua: [py3, NOATOTOBMEHHLIN AN BLINOMHEHUS MOrpy304HO-Pa3srpy304HbIX U
TpaHCNOpTHO-CKNaackux pabor.

3.1.5 rpysoBas nnatdopma: Hacte ATC, npegHazHadyeHHas Ana pasMeLleHns rpysa.

3.1.6 rpyzonogbemHocTb ATC: peaycMoTpeHHasa KoHCTpykuuen ATC MakcumansHasa mMacca rpyaa,
KOTOpbIA MOXET BbiTh NnepeBezeH ATC eQMHOBPEMEHHO.

3.1.7 nHpukaTop HaTsxeHus: [Npucnocobnerne ons otobpaxeHusi cun, 4encTByroLWMX B rubkom cpes-
CTBE KpenneHus.

3.1.8 kpenneHue rpysa: Komnnekc mep 1 cpeacTtB npumeHuTensHo k ATC, obecneunBaroLmMx npu ne-
peBo3Ke rpy3a besonacHoe A8 YenoBeka 1 OKpyxatole cpebl U coXpaHHoe cocTosaHue rpysa n ATC nytem
npefoTBpaLleHnsa cMeLleHns rpy3a oTHocuTensHo ATC B BUAE CKOMBXKEHWUS UMW ONPOKUAbIBAHUS OTAENBHOM
rpy30BOM eAUHULBI U (UNK) paspylueHns WwTtabens rpy3oBbiX equHUL, nog AeACTBMEM HOPMATUBHBIX ANA OaH-
HOro BMAa TpaHcrnopTa YCKOPEHUN.

MpumeuvaHue — KpenneHwe rpysa ocyLLeCTBAAIOT NOCPELCTBOM MPUMEHEHUS 3aNOPHBIX YCTPOWCTB, CPEACTR
BnoKMpOBKY, TMBKUX CPEACTR KPENNEHUs (HanpuUMep, KPENeXHOro PEMHS, KDEMEXHOW Liernu, KpenexHOro Tpoca) Unm code-
TaHws cpencts GNOKMPOBKM WM TMBKUX CPeaCTB KPENneHus Ans NpensTCTBUA NepeMeLLeHUI0 rpy3a BO BCeX HanpaslieHUsX.

3.1.9 kpenneHue 3anopHbIMK ycTponcTBamMu: Cnocob KpenneHns rpysa ¢ NoOMOLLLH MeXaHUYeCKuX
YyCTPOWCTB (Hanpumep, NOBOPOTHbLIX 3aMKOB Ha rpy30BoW nnartdopme).

3.1.10 KkpenneHue pacnopHbIMU ycTpolcTBamu: Cnocob BnoKMpoBKUM MNOCPEACTBOM MpeuMyllie-
CTBEHHO [epeBsHHLIX 3NIEMEHTOR, YNUPAKLWUXCH B 3NIEMEHTLI Ky30Ba TPaHCMNOPTHOro cpeacTBa ANnA NpefoT-
BpaLLeHWs CMeLLEeHWs rpy3a B HanpaBreHWn pasmeLleHns 0epeBsHHbIX 3NeMeHTOB.

3.1.11 nuHMA HaTaxeHuAa: JInHWa, obpa3oBaHHaa HATAHYTBEIM TMOKUM CpPeOCcTBOM KpenneHws, BOOMb
KOTOPOW HanpaeneHbl CUMbl, 4eACTBYOLUE B TMOKOM CpedcTBe KpenneHus.

3.1.12 mecTo kpenneHun: XXecTkas 4acTb rPy30BOW eAnHULBI, NOAXOAALLANA MO NPOYHOCTM ANA ycTa-
HOBKWM rMMBKOro cpeacTea KpenneHus.

3.1.13 HaTaxeHwme: Cnocob KpenneHws rpysa, Npu KOTOPOM MCMONb3YHOT rMbkue cpedcTBa KpenneHus.

3.1.14 HaTaxHOe ycTpoucTBO: MexaHn4eckoe yCTPOUCTBO, co3fatoLlee U NogaepXuearLLee cuny Ha-
TAXEeHMA B TMOKOM cpecTBe KpenneHus.

MpumedaHue — KHaTaKHBIM YCTPOWCTBAM OTHOCATCS, HANPUMEP, Tanpen, XpanoBoi MexaHUaM, MHOTOMYHK-
LUMoHanbHaa pblyaxHas Tanb.

2
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3.1.15 HeycTOM4MBbIN rpy3: [py3oBas eavHMLA, KOTOpPasi B He3akpenneHHoOM COCTOSHUM ONPOKMAbIBA-
eTcsa NPy BO30ENCTBUM YCKOPEHWIA MPUY NepeBo3kKe.

3.1.16 npwxumMHoe HaTseHwe: HaTaxeHue, npu KOToOpoM rmbkue cpeacTea KpenneHus pacnonoxe-
Hbl MOBepx rpysa, 4to obecneynBaeT yBenvyeHne cunbsl TpEHUs BCneacTeue AobaBneHns BepTUKanbHOW CO-
CTaBMnAKLWEN CUIbl HATAXEHWUS K BECY rpy3a.

3.1.17 npsMoe HaTAXeHue: HaTskeHWe, NpyM KOTOpoM rMBKWe cpedcTBa KpPenneHusi NpUcoeduHEHbI
HEMNOCPEACTBEHHO K IPy3y W TOYKaM KpernneHus.

3.1.18 cuctema kpenneHuA rpy3a: CoBOKYNMHOCTb 3MIEMEHTOB U CNOCOBOB KpenneHus, NCMomnb3yeMblX
ANs KpenneHust rpyaa.

3.1.19 TexHM4ecKu gonycTUMasa MakcumanbHasa macca ATC: YcTaHOBNEHHas M3roToBUTENeM Mak-
cumanbHaa Macca ATC co cHapsKeHueM, naccaxvpamu 1 rpy3om, obycrnoBneHHas ero KOHCTPYKUKMER 1 3a-
OaHHbIMWU XapaKTepucTUKamu.

3.1.20 Touka KpenneHuA: 3NeMeHT KOHCTPYKUMM Ky3oBa ATC, K KOTOPOMY HEMOCPEACTBEHHO MOXET
BbITb NpucoeguHeHo rmbkoe cpeacTBO KpenneHus.

n punMedyaHune — Touka KpenneHna MoXxeT BbITb BLINOMHEHA, Hanpumep, B Buae cepbr, KptoKa, oBaribHOro
3BeHa uenu nnu KpEI'IE}KHOﬁ LLIMHbI.

3.2 TepMuHbI N oNpedenieHUs NnapamMeTpoB pacyeTa

3.2.1 BepTuKanbHaa cuna F,: Cymma cun, OeACTBYIOLMX Ha TPy3 B BEPTUKANbHOM HamnpasfeHuu,
BKIIHOYas BEC rpysa U UHePUMOHHbIe Cunbl (F, = m - ¢, - g), KOTOPbIE BOSHUKAKOT Mpu ABuxeHun ATC.

3.2.2 BepTUKanNbHbLIA Yron KpenneHus ¢: Yron Mexay NuHuein HaTsKeHus ¥ ropM3oHTanbHOW NIoCcKo-
CTbIO FPY30BOW NAATHOPMbI.

3.2.3 koadhhbuumeHT De3onacHocTU fs: KoadhdpurumeHT, y4nThIBaOLWMIA HEONPEaeNeHHOCTH pacnpeae-
NEeHUs CUIN HaTSHXKEeHUs NPY MPUKUMHOM HaTsKeHWM TMbKoro cpefcTBa KpenneHus.

3.2.4 koadp(pnLUMEHT BHYTPeHHEero TpeHus p;: Koad @ uumeHT TpeHus Mexay psaamu yKnaaku rpyso-
BbIX €4MHWL, KOTOPbIE B COBOKYMHOCTW 06pasyoT HeyCTONYMBLIA rpy3.

3.2.5 koachdprumeHT NnpeobpaszoBaHnn fu: OTHOLWIEeHNE aMHaAMUYecKoro KoaduumneHTa TPeHUs K Ko-
athprUMEeHTY TPEHUs, ONpeaeneHHoOMY B COOTBETCTBUM C NPUINOXeHUeEM A.

3.2.6 koadpchbmumeHT TpeHusa p: KoadhuuneHT TpeHus Mexay rpy3oM U NoBEpPXHOCTbLIO, C KOTOPOWM OH
conpukacaeTcs.

3.2.7 koadpcuumeHT yckopeHua c: KoadpuumneHT, yMHOXEHNEe KOTOPOro Ha yckopeHue cBobogHoro
nageHus g No3BONAET BbIYNCIUTL YCKOPEHHWE TPy3a a@ = ¢ - g NMPU KOHKPETHOM cnocobe nepeBo3ku.

3.2.8 macca rpysa m, kr: Macca rpy3oBov eguH1LbI, KOTOPYO HEOBXOAUMO 3aKpenuThb.

3.2.9 nonepe4Has cuna Fy, H: MiHepuwnoHHas cvna, oercTByOLAas Ha rpy3 BOOMb NONepevyHor ocu (y),
BO3HMKaKLWasn npy asmxkeHumn ATC.

MpumevaHune — lNonepeyHyo cUny BbIMUCTAKT No hopMyne Fy =m-c,g.

3.2.10 nonepe4HbIA yron KpenneHus By: Yron mexagy npoekunen NMHAN HaTAKeHWUs Ha ropu3oHTanb-
HYH NITOCKOCTb rpy30Boi NnatgopMbl U nonepeyHon ocbio (¥) ATC B 3TOR NNOCKOCTH.

3.2.11 npepenbHas Harpy3ka Ha cpegcTBo 6nokupoBku BC, H: MakcumanbHo gonyctumas cuna, Ha
KOTOPYH pPacc4MTaHo CPeacTBO OMOKMPOBKH.

3.2.12 npepenbHas pabo4yan Harpy3ka LC, H: MakcumanbHas cuna HaTsKeHWs Npu npsaMoM HaTsxKe-
HWUK, HA KOTOPYH OOMycKaeTcs Harpyxatb rubkoe cpeAcTBO KpeNneHns BO BPEMSA ero aKkcnnyartayuu.

3.2.13 npoponbHas cuna F,, H: VHepuvonHana cuna, gelctsylolias Ha rpy3 BLOMb MPOAONbLHON
ocu (x), Bo3HMKaowas npu asuxkeHun ATC.

MpumedaHue — MpodonbHYO CUITY BEIMUCNAKT No dopmyne F, =m - ¢, ' g.

3.2.14 npoAonbHbLINA Yron KpenneHus f,: Yron mexay npoekuuen MMHUM HaTsSHKeHNs Ha TOPU30HTanNb-
HYH NITOCKOCTb rpy30Boi NnatdopmMbl 1 NpoaonbHON ockio (x) ATC B 3TOW NNOCKOCTU.

3.2.15 cuna GNOKUPOBKMU Fg, H: Cwuna, oeicTByOLLan Ha CpeacTBO BNOKMPOBKU B ONPELENEHHOM Ha-
npaeneHunu.

3.2.16 cuna HaTtsxkeHua Fp, H: Cwuna B rubkomM cpefcTBe KpPenneHus, co3aaHHasn HaTsKeHneM HaTsax-
HOro YCTPOMCTBA.
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3.2.17 cuna TpeHun Fg, H: Cuna, Bo3HuKalowlan BcreacTsme TPEHNS MeXy rpy3oM U NoBepXHOCTLIO,
C KOTOPOW OH COMpuKacaeTcsl, U JeACTBYOLaa B HanpaBneHWu, NPOTUBOMNONOXKHOM HanpaBneHu OBUKEHWA
rpyaa.

3.2.18 cTanpapTHas cuna HaTaxeHus Syg, aaH: Cuna, coxpaHsawascs B ribKoM CpeacTBe Kpernne-
HWA Nocre Npouecca HaTHKEHWA U (OU3NYECKOr0 OTNYCKAHWUA PYKOATU HATSXXHOIO YCTPOWCTRA.

3.2.19 ypepxuBalwwan cuna FR, H: Cuna, co3pnaBaemasi rMbkMM CpeacTBOM KpenneHwus, KoTopas
OEeNCTBYeT Ha rpy3 Ans npefoTBpaLleHns ero nepemeLLeHns no OTHOLLEHWIO K FPy30BOW Nnatgopme BO Bpe-
MS MepeBO3KN.

4 O603HavyeHUs

B HacTosweM cTaHgapTe MCNonb3oBaHbl cnegywlime obo3HaqYeHus:

B — oblwwas wupuHa rpysa, m;

F— cuna, H;

F gy — cuna TpeHusi B pesynsrate 4elCTBUA BEPTUKANLHOW cumbl F,, H;

FFR — curna TpeHus B pesynbrate AeNCTBUA YOepPKUBaIoLWEeNn CUnbl FR, H;

Fer— cvna TpeHus B pesynbTaTte AeNCTBUA CUMbl HAaTxeHna Fr, H;

H — obwas BeicoTa rpy3a, M;

b — paccTtoaHue ot pebpa onpokuabiBaHWA 0O LIEeHTpa Macc rpyaa, M;

¢, — KoadhULUMEHT NPOAOIIEHOMO YCKOPEHUS,

c,— KO3 PULMEHT NONEpPeYHOro YCKOPEeHUs;

¢, — KOa(hhUUMEHT BEPTUKAMNBHOTO YCKOPEHUS,

d — BbICOTa LeHTpa Macc rpyaa, M;

h — BbicoTa rpysa, Mm;

i — nHAekc rmbkoro cpencTea KpenneHus;

L — pnuHa rpyaa, m;

n — Konu4ecTBo rMbKUX cpeacTB KpenneHus;

N — Konu4ecTBO PsiA0B MPY30BbIX eQUHULL;

p — paccTosHWe Mo ropu3oHTany OT BHeLUHero pebpa rpy3a o ToYkW, rae rubkoe cpefcTBo KpenneHus
BO3JEWCTBYET Ha rpy3, M;

§ — KOMWYECTBO NMUHUA HATSXKEeHWS;

I — paccTosiHMe Mo ropyM3oHTanu oT BHellHero pebpa rpy3a Ao TOYKM ONpPOKUObIBaHWUS, M;

S — paccTosiHMe Mo BepTUKanu oT rpy30Boi nnaTdopMbl 40 TOYKMW, rae rubkoe cpefAcTBO KpenneHus
BO3J1eCTBYET Ha rpys, M;

{ — paccTosiHMe Mo BepTuUKanu oT rpy30BoW NNaTdopMbl 40 TOHKM ONPOKUAbIBAHWSA, M;

w — LIMpKUHA rpysa, M;

(» — NPOBEPOYHbLINA yron, rpag.

5 Obwmue TpeboBaHuA K obecnevyeHno 6e3onacHON NepeBO3KU rpy3a

5.1 TepeBo3ky rpy3a ocywecTenaT noaxogawnm ATC, obecneymBatowwnm 6e3onacHoCTs NEPEBO3KA W
OCHaLLeHHLIM COOTBETCTBYIOLWEN CUCTEMOMW KPENeHus rpyaa.

Ons obecneyeHma Be3zonacHoOW NepeBo3KK rpy3 J0MKeH BbiTk MOATOTOBIMEH K TPAHCMOPTUPOBAHUI B CO-
otBeTcTBUKM ¢ TOCT 26653 1 3akpenneH B ATC B COOTBETCTBUM C HACTOALLUM CTaHOAPTOM.

HacTtoswumin ctaHgapT paccMmaTpyBaeT KpenneHue rpysa Kak KOMMiekc Mep U cpefcTs, npegoTepalla-
HOLLMX CMeLLeHUs rpy3a oTHocuTernbHO ATC B BUAE CKONbXEHWA MMNKU ONPOKUAbIBAHWA OTAENbHOWM rPy30BON
eauHULbl 1 (Mnn) paspylleHns wTtabens rpy3oBbiX eAWHWL, NO4 AeNCTBMEM HOPMATUBHbLIX AN JaHHOro Buaa
TpaHcrnopTa YCKOPeHUH.

Ecnu npw norpyske OydeT BbisSiBNeH pucK Aedopmauun OTAeNbHbIX IPY30BbIX e4WHWL, TO Takoi rpys
OOMKeH BbiTh 3aKpenneH 4ONoNHUTENbHBIMW TMOKMMK cpecTBaMK KPENMeHUs 1 (MNW) MHbIMW BCoMoraTtene-
HbIMK NpucnocobneHMsaMn, NpegoTBpaLLaLWLMMN Taky gedopMaLmio.

MpumeyvyaHune — Puck gedopmauunn rpy3oBbiX eOMHUL, MOXET DblTb HEOYeBMAEH ANs BOAWUTENS Ha MOMEHT
NMPUEMKU rpy3a nepesn OCyLLeCcTBNeHNEM NepeBo3Ku.
4
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5.2 Tmbkue cpeacTBa KpenneHus U MHbIe BCNOMOraTenbHbIe NPUCNocobneHns, NCnonb3yemble Ans Kpe-
NAEeHWA rpy3a, Takne Kak nepeiBuKHble nepegHue CTeHKKU, CTOMKK, 6anku, ynopsl, KNUHLA WU APYTUe, JOMKHbI
BbIOEpPXKUBATh CUMbl U MOMEHTLI, KOTOPbLIE MOTYT BO3LENCTBOBaTL Ha 3aKpenneHHbIA rpys.

HapexHocTb KpenneHus rpysa noaTBepxk4atT pesynstataMyn pacyeToB U (MNKu) UCMBITAHWIA B COOTBET-
CTBMM C HAacTOSILLMM CTaHOapPTOM.

5.3 [Ona rpy3a, HageXHOCTb KPENneHUs KOTOPOro He MoXeT OblTb OnNpeaeneHa c NoMoLLbi0 PacHeToB B
COOTBETCTBMM C HACTOALLUM CTAHAAPTOM (Hanpumep, AN HEKOTOPbLIX MAMKUX, 3NMACTUYHBIX MW YNaKOBaHHbIX
B HEXECTKYI0 Tapy rpy30BbIX e€QUHWL), JOMNYCKaeTCsl 3aMeHUTb pacyeTbl COOTBETCTBYHOLMMK UCNbITAHUAMM
(cM. pasgen 7) c y4eTOM COOTBETCTBYHOLLMX HArpy3oK (CM. NpunoxeHue B). YcnoBus ncnbiTaHWii 4OMKHBLI CO-
OTBETCTBOBaTbL NEPEBO3MMOMY TPy3Yy U XapakTepy nepeBo3Ku.

PeaynbraTthl UCNBITAHUIA MOTYT ObiTb AOMNOMHEHbI pe3ynbTaTamMu pacHeToB.

Kpome Toro, mcnbiTaHua MoryT GbiTb NpoBefdeHbl ANs NOATBEPXKOEHUSI NPABUNBHOCTH BLIMNONMHEHHbLIX
pac4eToB.

5.4 Mo pesynbTatam pacyeToB 1 (UNKM) UCTIBITAHWIA NMLO, OTBETCTBEHHOE 33 KpenneHwe rpy3sa, Bbinycka-
€T MPOTOKON KpenneHusi rpy3a, KOTOpbIi OOMKEH CoaepKaTb CBedeHWs, NPeayCcMoTPeHHbIe NpunoxeHuem B.
OpfuvH 3Kk3eMnnsp NPOToKona foMmKeH HaxoguTbes B ATC, nepeBossllem rpys.

5.5 TnbKWe cpeacTBa KpenneHusa OOMKHbl COOTBETCTBOBATE TPEDOBaHUSAM:

- TOCT P 70474 — KkpenexHble peMHH;

- TOCT P 70475 — kpenexHble uenu;

- TOCT P 70476 — kpenexHble TPOoChl.

K yKkazaHHbIM rMbKUM cpencTBam KpenneHus OOMKHAa npunaratbCs AOKYMEeHTauus, npegycMoTpeHHas
3TUMK CTaHOapTamu.

5.6 OuHamwuyeckue Harpyski 1 nepuoguyeckne yaapHele Harpysku, KOTOpbIM FPy3 MOXET NoABepraTbes
B KOPOTKME MPOMEXYTKM BPEMEHUW, OOMKHBI KOMMEHCUPOBATLCSA 33 CUET aNacTUYHOCTH MMOKNUX CpeacTs Kpe-
nnexus n noasecku ATC.

Mpu pacyeTax KpenneHWs rpy3oB yKasaHHble Harpyskn He YYMTLIBAKOT KaK KpaTKOBPEMEHHbIE U 3HauM-
TENbLHO He yBenu4yMBalLmne Cunbl, AENCTBYIOLWME B TMOKUX CPpeacTBaxX KPenmeHus.

5.7 Tpy3, He MoABEPKEHHbIW PUCKY CMEeLLeHMA (CKOMbXKEHWS MNW ONpOKWObIBaHWsS) Nog LelcTBUMEM
MHEPLMOHHBIX CUIT, TaKXKe A0MKeH DbiTb 3aKpenneH, Hanpumep nocpeacTsoM GNoKMpoBKK, Bo 3bexaHue ero
CcMeLLeHUs nof gencTemem BubpaLuii, KOTopble MOrYT BO3HUKHYTL npu aBuxkeHun ATC.

6 MeToabl pacueTa KpenneHus rpysa

6.1 O6wue nonoxeHus

6.1.1 Hactoswmin cTaHgapT paccmaTtpuBaeT TakMe cnocobbl KpenneHus rpysa, kak GrnokMpoBka 1 Ha-
TSKEHUe, a Takke KOMBUHUPOBAHHOE MPUMEHEHUe 3TUX cnocoBoB.

6.1.2 NpwW pacyeTe cUn KpenneHwusa rpy3a pasnMuatoT YCTONYUBLIE U HEYCTOWUMBLIE (CKMOHHbIE K OMpO-
KNALIBAHWIO) TPY3bl.

6.1.3 KpenneHwe rpysa oCylLeCTBNAT B LeNsX ypaBHOBELUMBaHUS OENCTBYIOWMUX Ha rpy3 CUmM C no-
MOLLIbIO 3aMOpPHBIX YCTPOWCTB, CpeacTB GNoKUPOBKYM, TMBKUX CPeACTB KpenneHns UM coueTaHus cpeacte bro-
KMPOBKM WU TMBKNUX CpeacTe KpenneHus.

KpenneHue rpysa 3anopHbIMKM yCTporncTBamu, obecnednBarollee NOMHOCTLIO HEMOABUXHOE coeduHe-
HWe, NPUMEHSIIOT MPU NepeBo3Ke rpy3a B KOHTelHepe. 3anopHble ycTpoicTBa 06LIYMHO HEe KOMOWHMPYIOT C
rMBKMMKM cpeacTBaMu KpenneHus.

Mpu BNOKUPOBKE TPY3 3aKPENMAKT TOMLKO B HaNpaBneHuW, UMeKLWeM cpefcTsa GroKMPOBKM, NMO3TOMY
B AIONOMNHEHME K cpeAcTBam BroKMPOBKW MPUMEHST rmbkue cpeacTBa KpenneHus.

6.1.4 Ycnosus obecneyeHus 6e30NacHoO NePeBO3KN rpy3a:

- cymMma cur, AeiCTBYIOLWMX Ha rpy3 B Ni0OOM HanpasneHuu, 4omkHa GbiTb paBHa HymMo;

- CyMMa MOMEHTOB CWUMN, AeNCTBYHLLMX HA rpy3 B M0G0 NNOCKOCTH, AOMKHA BbiTh paBHa HYIHO.

6.1.5 B HacTosileM cTaHOapTe NpuBedeHbl pacyeTHble hopMynbl AN cryvaes, Korga rpys sakpenneH
CMMMETPUYHO B NPOAONLHOM W NOMNepeyYHoM HanpaBsneHusx.

Ecnu kpenneHune rpy3a ocyLLecTBNEHO HECUMMETPUYHO, TO 3TO AOITKHO YYMTHIBATLCSA MPU BLINOMHEHWUN
pacyeTos.
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6.1.6 HacTtosawwnn ctaHgapT paccMaTpuBaeT ABa OCHOBHbIX crnocoba HaTsSKeHUsa rmbkux CpeacTB Kpe-
NAeHNA:

- MPWXUMHOE HaTsKeHWe rMbKNX CpedcTB KpenneHus (pacnonoxeHue rubkux cpedcTB KpenneHus no-
BEPX rpy3a);

- MpAMOE HaTsXeHue TMOKUX cpeacTB KpenneHus (KpenneHue rpy3a nocpeicTBOM PaCTSKEK).

Mpw pacyeTax 4NA NPWKUMHOIO HaTSXKEHWA TMBKUX CpeaCcTB KpenreHWsa y4UThiBaT NOTEPH CUMbl HAaTH-
XeHus rmbkoro cpefcTBa KpenneHusa Ha BHeWHWX pebpax rpy3a. Cnnamu KkpenneHusa ABnsiTca cTaTudeckie
CWnbl, cO34aBaeMble cpencTBaMn BNMOKMPOBKKM UK NPW HATSXKEHUN TMBKMX CPeacTB KPenneHus, u guHaMmuye-
CKWe CHIbl, KOTOPble AENCTBYIOT Ha rMbKue cpedcTBa KpenneHns B Ka4ecTBe peakumn OBVKEeHUA rpysa.

Mpwn pacyeTax ANs NPSIMOro HaTsKeHWA TMOKWX CPeACcTB KpenneHns MCnonb3yoT koadduurneHT npeob-
pasoBaHua fu = 0,75 B KOMOMHAL MK C KO PULMEHTOM TPEHMS L.

MeTonbl pac4HeToB AN NPUXUMHOIO HaTsXeHUs rMbKux cpeacTB KpenneHusa npuBeaeHsl B 6.4, ong nps-
MOrO HaTsKeHUsA rmMbKux cpefacTB KpenneHms — B 6.5.

6.1.7 [na HeyCTOMNYMBLIX FPY30B NPW NPUMEHEHUU MPUKUMHOMO HaTsKeHWUsT TMOKMX CPedCTB KpenneHus
yBenuyeHue Cunbl, 4eACTBYIOLLEN Ha rMbkue cpedcTBa KpenneHus BCreacTBME OMPOKWAObIBAHMA rpysa, He
OOMKHO MpeBbIlaTh NONOBWHBLI NpeaenbHoi pabovein Harpyskn LC. KonnyectBo rubkux cpencTB KpenneHus
OOIMKHO COOTBETCTBOBATL HaMbOMbLUEMY pe3ynsTaTy Npy cnegyLwmnx yCnoBUsiX pacyeToB:

- By = 0,5 mpu Fy= STF;

- ¢, = 0,6 npu Fy= 0,5LC.

B cnyyae npsamMoro HaTshkeHuss TMBKMX CPeacTB KPenneHWsi MPUMEHSIOT CneayLine yCnoBusi pacyeTa:

-¢, = 0,6 npn Fgp = LC.

6.1.8 Yuert TpeHun

6.1.8.1 Koadb@uuMeHT TpeHNA | MeXOy rpy30M M NOBEPXHOCTLIO, C KOTOPOW OH COMpUKacaeTcd, onpe-
OensioT B COOTBETCTBMU C NpUMoxeHuem A.

6.1.8.2 lpw onpegenedHnn koapdrUneHTa TPEHUS 1 NOCPEACTBOM VCMbITAHUK METOA UCMbITaHUIA O0I-
>XeH COOTBETCTBOBATbL NEPEBO3NMOMY rPy3Yy M XapakTepy nepeBo3ku.

6.1.8.3 KoappuumeHT TpeHus, NCnonb3yemblid NPU pacyeTax, JOMKEH COOTBETCTBOBATL (DaKTUYECKNM
YCrOBWSM NepeBo3Kn.

6.1.8.4 lNpw npuMeHeHWN NpyU NepeBO3Ke rpys3a cneunanbHbiXx MaTepuanos ANA yBeNUYeHWa TpeHud
(Hanpumep, NPOTUBOCKONb3ALMX MATOB) MpW pacveTax UCMoMb3yT KO3 MULKWEHT TPEHNUS |, JOKYMEHTanb-
HO NoATBEPXAEHHbIA NS COOTBETCTBYIOLWMX MaTepuanos.

6.1.8.5 lpwu pacuetax y4yuMTbiBAKOT BO3MOXHOE 3arpA3HeHue NMOBEpPXHOCTU, C KOTOpPOW conpukacaeTcs
rpy3, KUPHBIMU U MAacnaHUCTBIMW BELLECTBaMU.

6.1.9 MakcumanbHble 3Ha4YeHus Ko3dUUMEHTOB YCKOPEHUs, KOTOpbIe cregyeT NpuHUMaTh npy pac-
yeTax Ana COOTBETCTBYIOLWMX cnocoboB NepeBo3kK, NpuBeaeHb! B MpUnoxeHun b.

6.1.10 lNMpuMepbl pacyeToB KpenneHus rpysa npueefeHbl B npunoxeHun I.

6.2 YcTOoM4YMBOCTE He3aKpenneHHoro rpysa

6.2.1 YCcTOMYMBOCTb HE3AKPEMNMEHHOTO rpy3a BbIYMCMSKOT Kak B NPOJONLHOM HanpaeneHuu (ocbk x), Tak
1 B MOMepeYHOM HanpaerneHuun (ocb y) (cM. pucyHok 1) no dbopmynam

F, by, > Fyy - d. (1)
F
by, ;’y d,
z (2)
By S0
‘2 (3)

MapameTpsl ¢,, C, V1 C,ONpeaensiT B COOTBETCTBUN C NPUNOXEHNEM B.
Ona ATC npuHMmatoT c,= 0,5.
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2
i
L
Fx,y
- <
| L% -
3
v
byy
w

1 — ueHTp Macc; 2 — rpys; 3 — pebpo onpokuabiBaHUS

PucyHok 1 — Pac4yeTHas cxema yCTOMYMBOCTM He3akpenneHHOoro rpysa

6.2.2 Ecnu BoinonHsieTcs ycnosue no dopmyne (1), To rpy3 cHMTaoT YCTONYMBBIM.
HeycTonumesiii rpy3 ByoeT uMeTk BbICOKMIA LLEHTP MAcc MO OTHOLIEHWMIO K MMAOLWAAN HUBKHEA MOBEPXHO-
cTu. B cnyyae HeycToluMBOro rpysa Heobxognmo yunThiBaTe PUCK €ro onpokuabiBaHus (cM. 6.1.7).

6.3 bnokupoBka rpysa

6.3.1 lNpwu pacyeTtax ncnonb3ayoT KO3MMUUNEHT TPEHWS |1, ONpeferneHHblii B COOTBETCTBUN C MPUNOKe-
Huem A.

6.3.2 banaHc OelCcTBYHOLWMX CUIT B NPOAOMNbHOM MNKW NOMNEPEYHOM HanpasrneHWu (CM. PUCYHOK 2) Bbl-
YUCNAKT No dopmynam

Fg+Fp=Fy,, (4)

Fgt+u-m-c,-g=m-c,, g, (5)
FB=(Cx,y_u'Cz)m'g' (6)

[/
3 Fx,y / /
e
Fg —‘fﬁ-
Z AT s

1 — ueHTp Macc; 2 — rpys; 3 — pebpo onpokuabIBaHUS

PucyHok 2 — PacyeTHan cxema npy KpenneHun rpyaa nocpeacTeoM BrokUpoBKu

6.3 YcrnoBue ans onpegeneHusi npefenbHOW Harpysku Ha cpefcTeo brnokuposkn (BC):

BCzFp. (7)
7
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6.4 MpuxumHoe HaTAXeHWe rMGKUX CpeaCcTB KpenneHus

6.4.1 O6LWwKMe NonoxeHUA

6.4.1.1 TpwKUMHOE HaTsKeHWe TMBKNX CpeacTB KpenneHus (CM. PUCYHOK 3) 3aKnio4aeTcs B HATSKEHWM
rMBKMX CPedCTB KPEMMeHWs C CUMON HaTsKeHUs F1 C Lenbio yBeNMYeHUs CUMbl TPEHUS Ha MOBEPXHOCTH, C
KOTOpOW conpukacaeTca rpys, 1 NnpefoTBpalleHnsi CMeLLeHKUs rpyaa.

1 — rpy3; 2 — BepTvKansHasa ocb; 3 — rMbkoe cpedcTBO KpenneHus; 4 — HaTAXHOe YCTPOWCTBO; 5 — nonepeyHas ocb; 6 — Todka
KpenneHus; 7 — ropuaoHTansHas nnockocTb 3arpy3kn (NOBEpPXHOCTL, C KOTOPOW cornpuKkacaeTcs rpya); 8 — npodoneHas ocb

PMC)IHOK 3 — PacueTtHas cxema npy NPMXXMMHOM HaTAXEeHWA rMBKMX CpencTB KpenneHuna

6.4.1.2 HatspkHble ycTpoicTBa rMOKMX CPeacTB KpenneHus, ecnv ux bonee ogHoro, pasMmeLlaiT noove-
penHo no NPOTUBOMOMOXHLIM CTOPOHAM rpy3a.

6.4.1.3 TNo npakTu4ecknm NpuvynHam (HanpuMep, ycajaka rpysa) npy nepeBo3ke cuna HaTsHKeHUs MoXeT
M3MeHUTbCA. [oaToMy peKkoMeHyeTcsl Yepes HenpoOomMKMTeNbHOe BPeMs Nocre Havyana nepeBo3KW CHOBa
OTPEryNMpoBaTh HATSBKEHWE TMOKUX CPEACTB KPEMnmneHus, a Takke Nepuogudeckd NpoBepsiTb HATsKEHUE BO
BpEMS MEPEBO3KN.

Cnocobbl onpegeneHns cun HaTSKeHWUs NPy NPUKUMHOM HaTsXeHUU TMbKux cpeacTB KpenneHus:

- MCMNOMb30BaHWE MHAOMKATOPAa HATSKEHWUS UMK Apyroro obopyaoBaHusa st NPOBEPKX UMK PETYNUPOBA-
HWUS CUN HATSKEHUS,

- WUCMNOMb30BaHWE HATSHKHBLIX YCTPOWCTB, UMELLMX MapKUPOBKY 3HAaYeHUs CTaHOAPTHOW CUMbl HaTsxe-
HUA Ste.

6.4.1.4 C uenbk 3alMTLl OT NOBPEXAEHNA rpy3a U rMBKUX CPeaCcTR KpenneHns Ha pebpax NoBepxXHOCTH
rpy3a UCcnonb3yoT 3alMTHBIe NPUCNOCObneHns — yrnoBble NPOTEKTOPbI.

6.4.1.5 BkcnnyaTauuoHHble hakTopbl NpU NEPEBO3Ke rpy3a MOryT NOBMUATL HA HeobxoauMoe Konude-
CTBO MMOKNX CPEeOCTB KpenneHus, onpefeneHHoe pacyeTHbIM NyTeM, Hanpumep:

- HEeBO3MOXHOCTb JOMNONHUTENbHOMO HATAXEHWUS;

- ahdhekT camoHaTsIKEHUS;

- BNUSIHWE TPEHWS Ha yrnax rpysa.

Onsa komneHcauumM HeonpeaeneHHOCTU pacnpeaeneHus Cui B TMOKMX cpeacTBax KpenneHus U ansa Kom-
MeHcauun YCKOPeHUs Npu TOPMOXKEHUM BBOASAT KO3 duumneHT GesonacHocTm f..

MpuHumaT fS= 1,1 B rOpM30HTaANbLHON NAOCKOCTX BO BCEX HANpaBneHusX, 3a UCKITIYEHUEM NepeBO3KN
rpyaa B ATC, rae B HanpasneHun snepeq no xoay AsuxeHus ATC npuHumatot fo = 1,25.

6.4.1.6 Cuna HaTsbxeHust NBOro HaTAXHOro YCTPOMCTBA JOMKHA COOTBETCTBOBATL CNeAyLLMM yCrno-
BUAM:

0,ALC < F; < 0,5LC. (8)
8
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /42

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70472-2023


https://gostexpert.ru?utm_source=pdf&utm_medium=66843
https://gostexpert.ru/gost/gost-70472-2023?utm_source=pdf&utm_medium=66843&utm_term=page

FOCT P 70472—2023

6.4.1.7 Ona pacdera npuHUMAKT F; = S;z, €CNU B MapKUPOBKE HATAXHBLIX YCTPOWCTB HE NpUBOAAT
WHblE 3HaYeHus.

N punmevyaHune — Ha NPpakTUKe 3Ha4YeHnA LCwn STF NPUBOOAT B OEKaHbOTOHAX, @ BCEX OCTallbHbIX CUIN — B
HbtOTOHax. [nsa npaenIibHOCTM PacYeTOB BCE BENWMYKMHBI NDUBOOAT K OAHUM N TeM Xe eJMHUUaM N3MepeHnAa.

6.4.2 MpepoTBpalleHNe CKONbXEHUA rpy3a

6.4.2.1 lNpw pacdeTax Ucnonb3yroT KO3hPULNEHT TPEHUSA |1, ONpPederneHHbLIM B COOTBETCTBUM C NPUINo-
XeHuem A.

6.4.2.2 Cuny HaTMXeHUA F BbIMUCNAIOT Mo dopmMyne

(Cx,y A Cz) m-g
2n -p-sina

Fr > fg. (9)

6.4.2.3 Konun4yecTBo rmbKkux CpeacTB KPEnmeHus N BblMMCNAT No opmyne

oxyhce) m s
2u-sina - Fr

n> fs. (10)

6.4.2.4 [Ins KOMBMHUPOBAHHOIO KPEMMEHUA, COCTOALLErO M3 NMPWKUMHOMO HATSKEHUSA TMOKUX CPEACTB
KpenneHus U cpeacTs BNOKMPOBKX rpy3a, MCNonb3yT KoMBuHauuw dopmyn (7) v (9):

BC+2n-p-sina-FT!>(ch—p-cZ)m-g. (11)

6.4.3 lMpepoTBpaweHne oNpPoKUAbLIBAHUA rpy3a

6.4.3.1 OtoenbHasA rpy3oeas eguHuLa

PaccmaTtpuBaloT xecTkui rpy3 B hopMe napannenenuneia BbICOTON A 1 WUPUHON W, KOTOPbIK Npukpe-
NNSAKT K rpy30BOW nnatgopMe NocpeacTBOM N rubKnx cpeacTB KpenneHusa (CM. pUcyHok 4).

4
2

n-F7 n-Fr
F

1 — pebpo onpokuapIBaHWsA; 2 — WHOWKATOP HaTAXeHMs; 3 — HaTAXKHOE YCTPOWCTBO; 4 — UeHTp Macc

PlflcyHOK 4 — PacyeTHana cxema NP NPUWXUMHOM HaTAXEHUN rMBKMx CpedcCTB KpenneHna ana npegoTeBpalleHna
OonpoKMabiBaHWA rpysa B nonepe4yHOM HanpasneHun

a) Ycnosue gns npenorepaleHud OnpoKnabiBaHWA rpy3a B NonepeyHoM HanpaBneHnn:

m -g(cy- d—c,: b)
n- > o,
Frz w - sina = (12)
9
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[Onsi cMMMEeTPUYHO pacnonoXeHHoro LeHTpa macc rpysa, korga b = w/2 u d = h/2, dopmyna (12) npu-
HMMaeT BUg

m-g h

Fr 2 geaislovig e (13)
m-g h

n>—2"9 o 2 _c,|f,.

2'FT-sina[Cyw CZ] s (14)

6) Ycnoeue Ons npedoTBpalleHWs ONpOKWAbIBAHWMA Tpy3a B MPOAOMbLHOM HamnpasBneHuu npu cumme-
TPUYHOM PACMNONOXEHMN rTMBKNX CPedCcTB KpenreHus 0THOCUTENbHO pebpa onpokuabiBaHus (CM. PUCYHOK 5):

{

2n - F+-sin 0152 m - g(cxd— czb) . fS. (15)
2n-Fr-sino
¢ A
F, -
1

o 7

1 — pebpo onpoknabIBaHUA

PMCYHOK 5 — PacyeTHas cxema npw NPUAKMMHOM HaTAXEeHWUKU rMOKMX CpeacTB KpenneHwna and npeaorBpalleHns
OonpoKnabiBaHWA rpys3a B Npo4oNbHOM HanpaBneHun

6.4.3.2 Pagbl HEYCTOMYMBbLIX XECTKMX rPy30B

a) HeycToluMBble XECTKUE Tpy3bl C BEPTMKANbHbIMW MOBEPXHOCTAMM COMPUKOCHOBEHUSA (CM. pUCY-
HOK B) paccmaTpuBatoT B COBOKYMHOCTW Kak OAHY rpy30Byt0 eavHuuy. MNpu kpenneHuy Takux rpy3oe obecne-
YMBAIOT KaK MOXHO Bonee NMOTHBIN KOHTaKT MEXAY rpy30BbIMY eQUHULEaMU.

BHyTpeHHee TpeHue Mexay pagamu Y4uTbiBalOT TOMbKO B TOM chydvae, ecriv erc MoxHo obecneyntb
nyTeMm MPUMHATAS COOTBETCTBYHOLWMX Mep (Hanpumep, camo3akpennawoLwuinesa rpys; ynakoBka, yCTon4vBas K
LaBreHnto).

Pacyet B COOTBETCTBUM C HACTOSILLMM MYHKTOM He NPOBOAAT AN rpy30B, PAAbl KOTOPLIX HE UMEIT eau-
HOW NNOCKOCTW COMPUKOCHOBEHUS, HO (DOPMUPYIOT BbICTYMbI, KOTOPbIE MOTYT YacTUYHO BXOAUTE B MOMOCTH,
obpaszoBaHHbIe rpy3amMu cocegHero paga (Hanpumep, Ana psaos boyek).

10
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nFT n'FT
—_— -
n'FTJ \n'FT
X, yi
-9 -t 1]
FZt =
Y Y
©
\

PucyHok 6 — PacueTHas cxema npu NpyKUMHOM HaTSBKEHWW TMOKVX CPEACTE KPenneHua AN psnoB HEYCTOMYMBBIX
JKECTKMX IPY30B (HA CXEMEe KONMUYECTBO PAOoB rpy30Bbix eauHul N = 5)

6) KonuuyecTBo rMBKUX CpencTB KpenneHus n BelYMChAKT no dopmyne

m-. g(cydfr:Z b)
w-Fr- [sino+0,25-(N 1))

nxf

(16)

[na cMMMeTpUYHO pacnofoXeHHOro LeHTpa mMacc rpyaa, korga b = w/2 u d = h/2, dopmyna (16) npu-
HUMaeT Bug

2. n-Fr(sina+0,25- (N —1))

: (17)

H
fsog-{cy-E-Nfcz

rae 0,25 — MakcumarnbHoe 3HadeHue KOGCbeVILI,MEHTa TPEeHWA | OnA y4eTa BePTUKalribHOro TpeHnAa Mmexay co-
NpUKacarwnwmuMnca pagamMmn rpy3soBbix eguHULL.

6.5 MpamMoe HaTAXeHUe NTMBKUX cpeacTB KpenneHus

6.5.1 O6wWwme nonoxeHns

6.5.1.1 MNpamoe HaTsKeHWe rMOKMX cpedcTB KpenneHwus (CM. pUCyHKM 7—12) 3akniovyaeTca B Npuco-
eqWHeHWM TMBKUX cpeacTB KPenseHUss K MecTam KpenneHus, pacnonoeHHbIM HENOCPeACTBEHHO Ha rpyse, U1
K TOYKaMm KpenneHus, SBNAKLWNMCS anemeHTammn Kysoea ATC.

6.5.1.2 MNpun NpAMOM HaTHKeHUN TMOKUX CPeACcTB KpenneHusa ko3 pUUNeHT TPEHUA YMHOXKAKT Ha Ko-
adpuumeHT npeobpasoBaHns fu =0,75.

B xope ucnbiTaHuii Ha pacTsxeHue Ans onpefeneHvus MHaMUYeckoro TpeHUss MoryT BbiTh NOMy4eHbl
bonee BbICOKME 3HAYeHUA KoadduumneHTa npeobpasosaHus, Yem 0,75, HO fL He OomKeH npesbiwats 1,0.

6.5.1.3 Cnocob kpenneHus rpysa cyMTakwT NPSAMbIM HaTsSKeHWeM rMBKUX cpencTB KpenmneHus npu Bbi-
NOMIHEHMW CreayoLWw X YCroBUiA:

- TmbKre cpefcTBa KpenneHus pacnofnaratoT nog yrinom v (Mnv) guaroHaneHo (CM. pucyHkm 7—10);

- HenocpencTBeHHOE KpenneHue rubkux cpeacTB KpenneHus OCyLecTBNSAT TOMNbKO K rpy30BOM nnat-
chopme, a rpy3 oxBaTbIBaOT NETNEN M WNPUHIOM (CM. PUCYHKM 11—15).

6.5.1.4 B 3aBMCMMOCTM OT HanpaeneHusi nepemMeLLeHs rpy3a B 04HOM nape rmbkMx cpeacTB KpenneHus
06bluHO co3aaloTCa yaepxusawmne cunsl Fp.

6.5.1.5 Mpu Hanu4yun Oonee ABYX NMHWNA HATSKEHWUs, 0eACTBYIOWMX B O4HOM HanpaBrieHuu, B cucteme
KpenneHus rpysa BO3HMKaeT cTaTuyeckasl HeonpeaeneHHoCTb B pacnpeneneHun cun, B CBA3W C 4emM Heobxo-
OUMO [OOMOMHUTENBHO YBeaUTLCH B HAAEXKHOCTW KPENIEeHUs.

11
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6.5.1.6 Buabl NpsMOro HaTsKeHWs TMOKNX CpeacTB KpenneHus:
rMbkue cpeacTBa KpenrneHus ycTaHaenuealoT MOA YINOM B MPOAONBLHOM UKW MoNepeYHoM Harnpasne-

HUKM (cM. 6.5.2 1 puUCyHOK 7);

- TMbKWe cpefCcTBa KpenneHusa ycTaHaBNUBAKT No guaroHanu (cm. 6.5.3.1 u pucyHok 8);

- TMbkve cpedcTBa KpenneHws ycTaHaeBnuBaloT ANs NpefoTBpalleHUs ONpoKMAbLIBAHWA rpysa
(cm. 6.5.3.2 1 pucyHok 9);

- TMbkWe cpencTBa KpenneHusa ycTaHaBnUBaloT ANs NpefoTBpalleHnss onpoKuabiBaHWA rpy3a C OQHO-
BPEMEHHLIM MCMOMb30BaHWEM CPeACTB BNoKMPOoBKK rpy3a (cm. 6.5.3.3 n pucyHok 10);

- KpenneHwe netnew (cm. 6.5.4 u pucyHkn 11—13);

- KpenneHwe WwnpuHrom (cm. 6.5.5 n pucyHku 14, 15).

6.5.1.7 Yoepxusawwasn cuna Fr fomkHa BbITh He Bonee nNpegensbHon paboyen Harpy3ku LC, ecriv B
HacTosLeM CTaHAapTe He yKasaHo NHoe.

6.5.2 N'mGkune cpencTBa KpenneHWs, ycTaHOBIEHHbIE NOA YINOM B NPOAONBEHOM UITK NOMNepe4yHoM
HanpasneHuu

OgwvHakoBble rMOkMe cpegcTea KpenneHusa (ABa KOMMMeKTa) ycTaHaBnNMsalT B O4HOM OCEBOM Hanpas-
neHwu (cM. pucyHok 7). Ecnun rubkve cpefacTeBa KpenneHnsa pacrnonoXeHsl CUMMETPUYHO U Nob OOWUHaKOBbIM
BEPTUKanbHBIM YINOM, TO B Kax4oMm rmbkoM cpedcTBe KpenneHusa co3gaeTcd oaAuHakoBas yaepwusarolas
cuna Fp.

1, 4 — TOYKK KpenneHus; 2, 3 — mecTa KpenneHus

PMCyHOK 7 — Pac4eTHas cxema MPW NPpAMOM HaTaXXeHnn rMBKMX CcpeacTB KpenneHna npu ux yCtaHoBKe nog yrrom

Yﬂ,epmmaakomyro cuny, NCXoaAd U3 paBHOBeECKA CUI B NMpOoOOfIibHOM KW MonepevyHoOM HanpabBneHuAax npu
AOByX NMapax CUMMETPUYHO PaCMONOXeHHbIX rMoKnx cpeacTB KpenrneHud, BbIHUCTAKT Nno cbopmynar\n:

2Fpyy*Frm* FrR=Fy (18)

2COSC['FR+}L'f“(Iﬂ'CZ'g+25iﬂct'FR)=m'C (19)

xy 9

(cx,y — Wi CZ)

Fr=m- :
R gQ(c:oscx+ pefy-sin cx) (20)
Yenosue Ang onpegeneHnsa npeaenbHon pabodyen Harpysku:
LC 2z Fg. (21)
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MpuMmeyaHus

1 Ha NPakTUKe 3Ha4YeHWA LC NMPUBOOAT B AEKAHBbHKITOHAX, @ BCEX OCTallbHbIX CUIT — B HbHOTOHAX. Ons npaBuUiibHOCTH
pac4eToB BCe BENWYMHBLI NPUBOOAT K OOHUM W TEM e eaAuHULaM N3MepeHuna.

2 [nbkue cpedcTBa KpenneHus AoMKHbI BbITb HATAHYTEI NPU NPUNOXEHWU PYYHOR CUMNbI, He npeBklwatowein 500 H,
Mpu1 ATOM CUNa HaTsHKeHNA FrHe OoMKHa NPeBbiLlaTh NONoBKUHLI NpeaensHon paboyeid Harpysku LC.

6.5.3 M'mBGkue cpeagcTBa KpenrneHus, yCTAHOBNEHHbIE NO QUMaroHanu

6.5.3.1 lNpuHUMN KpenneHua

[Ba koMnnekTa rubknx cpeacTB KpenneHus yCTaHaBnMBakT B KOMOUHALMKU ¢ ABYMS OPYrMMM KOMMMEK-
Tamu rMBKUX CPEACTB KpenneHus Nof pasHbiMu yrnamu (cM. pucyHok 8). MNpu TakoMm MeTofe KpenneHus Ans
OOCTWKEHWA MOMHOW HEMOABWXHOCTW rpy3a AOCTATOYHO YEeTbipex KOMMMEKTOB rMBKUX CpeacTB KpenneHus
BMECTO BOCbMMU.

B pononHeHwne K BEepTUKarbHOMY YIiy KpenrneHnAa o paccMaTpuBaloT NpoaonbHbIN YToll KpenreHnA ﬁx n
nonepedHbln Yyron KpenneHua ﬁy.

1 3 4 5

1 —rpys; 2 — rubkume cpefcTea kpenneHus; 3 — BepTukansHas ock; 4 — NnonepeyHas ocbk; 5 — npoAonLHas ocb; 6 — ropuaoHTanLHas
NAOCKOCTb 3arpysKu

PMCyHOI{ 8 — Pacu4eTHaa cxema NPy NPpAMOM HaTsXeHNK rMbKmnx CpencTs KpenneHna npu nx yCTaHOBKE NO guaroHanu

Yoepxusawyo cuny Fp BbIMMCASAIOT No gopmMyne

(oxy — 1 fu o)

Fr=m-g :
R 2(cosu-c03[3x’y + p- fp-sina)

(22)

n puMedaHue — Ha NnpakTrke 3Ha4yeHunA LC NPUBOOAT B AeKaHbTOHAX, a BCeX OCTalbHbIX CUIMT — B HBEHOTOHaXxX.
Ons npaBUNbHOCTK pacyeToB BCe BeNMU4YMHBbI NPUBOOAT K OOHUM U TEM Xe edUHNLaM U3MepeHUA.

6.5.3.2 YcraHoBKa rmbBKUX CpPedcTB KpenneHusa no auvaroHany Ans NpeaoTepalleHus onpoKuabiBaHns
rpysa

PaBHoBecrMe MOMEHTOR cuN Ha pebpe onpokuabiBaHUs 3 Npu KpenneHun HeycToMYUBOro rpysa B COOT-
BETCTBUM C PUCYHKOM 9 BLIYMCAAIOT NO hopMyne

n
m-g-cx,y-d—m-g ‘C,;b—Fp- Z COS o, *COS ijyj'(si_ti)] +Z‘:[5in ui-(p,-—rr-])
iz

(23)

13

GostExpert.ru
https://GostExpert.ru/gost/gost-70472-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=66843
https://gostexpert.ru/gost/gost-70472-2023?utm_source=pdf&utm_medium=66843&utm_term=page

FOCT P 70472—2023

=

1 — rubkoe cpeacTBO KpenneHus; 2 — ueHTp Macc; 3 — pebpo onpokuabiBaHMs

PmcyHOK 9 — PacyeTHas cxema NpyY NpAMOM HaTAXEHUKX rMBKNX CpeaCTB KpenneHna ¢ UX yCTaHDBKOﬁ no guaroHanw ana
npenorepalleHna onpoknabiBaHWA rpy3a B onpegeneHHoM HanpaBneHuu

YnepxuBsaroulylo cuny Fp B rmbkix cpeacTsax Kpenneuusa Ana npegoTepalleHns ONpoKMabIBaHNS rpyaa
BbIYMCAAKT No dhopmyne

Fr > ™9 {oxy s ) . (24)
Z{cos 0L;°CoS By - (Sf- —tj)] +3 Isina;-(p; — ;)]

i=1 i=1

Mpy UcnonbL30BaHUM CUMMETPUYHO PacMONOXEHHbIX TMBKUX cpeacTB Kpennenus cdopmynel (23) u (24)
NPUHUMAKT CriegyoLWniA BUA:

m-g-Cy -d—m-g-cz-b—2-FR[003u-cosBx,y-(s—t)+sina-(p—r)}:0, (25)
cd-c,- b
Fr>m- Pxy G (26)

¢ 2~[cosa~cos[3x,y —(s—t)+sina-(p—r)]'

[ns onpegenenvs npefensHow paboyeit Harpysku LC ons npegoTepalleHns onpoknabiBaHUs HeyCToM-
HMBOrO rpy3a NpUHUMAaHT ¢, = 0,6 (cm. B.2, npunoxexune B).

6.5.3.3 YcraHoBKa rMbKMX CpeAcTB KpenmneHwWs no guaroHanu Ans npefoTspalleHust OnpoKnabiBaHus
BrnokvpoBaHHoro rpyaa

[nA pacyeTta cun KpenneHus no guaroHany HeycToM4MBOro BrokMpoBaHHOrO rpy3a B COOTBETCTBMM C
pucyHkom 10 ucnonb3yioT popmyny

m-g[cx,yd—cz(b+ fu t)] < 2Fglhcosa.cosPy, +(w+ fiu t)sina]-f—%. (27)
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F

0% 5 -
//////’/”(//////
6

5

1 — rpy3; 2 — TouKa kpenneHus; 3 — rnbkoe CPefcTBO KpenneHns; 4 — HaTAXKHOEe YCTPOWCTBO; 5 — ToYKa kpenneHus; 6 — cpeacTeo
BNOKMPOBKK; 7 — LEHTP Macc

PMC){HOK 10 — PacyeTHana cxema Nnpyv NpAMOM HaTAXEeHUAN TMBKMX CpeacCTB KpenneHna ¢ nx yCTaHDBKOﬁ no gnaroHanun
Ond npegoTepalleHna onpoknabiBaHUA 6ﬂ0KI/IpOBaHHOFO rpysa

6.5.4 KpenneHue netnen

6.5.4.1 lNpuvHUMN KpenneHns

Ecnu rpy3a He UMeeT MeCT KpenneHus, TO UCMOoNb3yT HE MEHEE YeTbIpEX KOMMNIEKTOB (HE MeHee ABYX
nap) rubkux cpeacTB KpenneHus (cM. pucyHok 11). B gaHHoM cnyyae HeobxogMmo OONONMHUTENbHOE Kpenne-
HWe rpy3a, Hanpumep 6MOKMPOBKa B NPOAOMBEHOM HanpaBslieHuu.

PucyHok 11 — Kpennexue netnen
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PacyeTt cun KpenneHus NpoBoaAT no dopmyne
nFglcos a+ 1 + pflusin o] — mg(cy— prcz) =0. (28)

6.5.4.2 KpenneHue netnen Ans npegoTBpalleHnst CKOMbXeHNaA rpysa
[Ons onpeneneHvs BanaHca cun B NOMepe4yHoOM HanpasrneHMW B COOTBETCTBUM C PUCYHKOM 12 ncnonb-
30T hopmyny

nFg (cos a4 sin BX1 " COS 0, * Sin [%xz # fup sinaq + f,u“ sin a,) 2 mg (cy— czfup). (29)

Mo

1
_\

F, 7 \\
Fs \ -

a) 6)

1 — nepeas NWHWA HaTAXKEHUS; 2 — BTOpas NUHUA HAaTHKEHMS; 3 — LIEHTP Macc

PucyHok 12 — PacueTHas cxema npu KpenneHuu netnemn Ana npefoTBpalleHus CKOMbXEeHUA rpyaa
Heobxogumoe Konn4YecTBO Nap KOMMNMEKTOB rMBKMX cpeacTB KpenneHusi N BbIYMCNAKT no dopmMyne

m-g{cy, —C; fp-u)

n=f ;
FR-(cosa1—sian1 +cosay -sinBX2 + f-pesinog+ £y -u~sina2) (30)

6.5.4.3 KpenneHne netnen pAnsa npegoTBpalLeHWs ONPOKMAbIBAHWMA OOHOMO MMM HECKOSMbKUX pPsgoB
rpysa

[Ons onpegeneHnsa banaHca cun Ha pebpax A B COOTBETCTBMW C PUCYHKOM 13 npu ko3 uULneHTe BHy-
TpeHHero TpeHus u; = 0,25 ncnonbayloT cnegyrouue gopMynbl:

N N N1
Z;Fy,. : d—Z;FZr_ ~b—n-Fg sinayw—n-Fg-cosay s~‘.ian1 .h—_Z%O,25n-FR-w:O, (31)
i= = f=

m-g-cy-d—m-g-cz-b—n-FR-sina1-w—n-FRCOSrHsinBXj-h—(N—1) x

(32)
><0,25n-FR- w = 0.
Heobxogumoe KONMYecTBO Nap KOMMNNEKTOB rMBKUX CpeacTB KpenneHus BbIYUCNAKT no dopmMyne
m-glc,-d—c,-b
n> ( 4 Z ) (33)

FR-(sinoq W +cosaq - sinBy, -h +0,25(N _1)"”) .

|_|pVI n > 2 B cUCTEME KpenreHua rpysa BO3HMKaeT CTaTu4deckKasd HeonpederneHHOCTb B pacnpeneneHun
Cun, B CBA3N C 4EM H806XO,HMMO AONOINTHWUTENBHO yﬁe,ﬂ,MTbCﬂ B HAOEeXHOCTW KpenneHusA.
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YnepxuBaiowas cuna Fp AomkHa 6biTh He Bonblue NonoBuHLI NpeaensHoi paboden Harpyakn LC.

n pumedyaHne — Ha NpakTuKe 3Ha4YeHnA LC NnpuBOOAT B AEKaHbHTOHAX, a BCeX OCTanbHbIX CUIM — B HEHOTOHAX.
ﬂﬂﬂ npaBvnNbHOCTY pAaCHETOB BCE BENNYKMHbI NPUBOOAT K OOHMM U TEM Ke eJnHULaM U3MEPEHWA.

B = Nw

| e e G e I = |
| |
o : :
| |
1 | |

Fy, I Fy,..n-1) I Fyn
| |

YF, | Fa,..(N-1) Fon
I SN :
| |

Ay Az (N1 Ay
\ Pl
b
w

N

4%

1 — UeHTp Macc

PucyHok 13 — PacyeTHas cxema npu KpenmneHuu neTnen Ans npefoTBpaLleHns onpoKUabIBaHWs

6.5.5 KpenneHwe WnpuHrom

6.5.5.1 lNpuHUMN KpenneHus

OAHOIo Unn HEeCKONbKUX PAOOB rpysa

Ecnu rpys He MeeT MecCT KpenneHus, To NpsAMoe HaTsKeHue rMbkux CpeAcTB KpenneHys BeIMONHAT No
pebpam rpysa (cMm. pucyHku 14 u 15). Ecnv KpenneHue LUNPYHIOM OCYLWecTBASKT B MONepeyYHoM Hanpaene-
Huu, To bopmynel (34)—(37), NpvBeAeHHbIE B AAHHOM MYHKTE, COOTBETCTBEHHO afanTupyoT.
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PucyHok 14 — KpenneHuve LWnpuHrom

p

1 — NUHWSA HATSXKEHWA LWNPUHIOM; 2 — LeHTp Macc; 3 — pebpo onpoknabiBaHus

PucyHok 15 — PacuyeTHas cxema npuy KpenneHun LWNpUHIoM

6.5.5.2 KpenneHue WNpuHrom 4nNs npefoTBPaLLeHUs CKOMbXEHUA rpyaa
Ons onpeneneHusa G6anaHca cun (cMm. pucyHku 14 n 15) ncnonbayoT opmynel (C NOMOLLBH KOTOPLIX
3aTem onpepensaT yaepxuBaoLlyo cuny Fp):

F,—F-Ff -u— Zf -u-Fg-sina; ZF -COS a1 cos[}xy 0, (34)
I
q
m-g-c, —m-g-c,-f,-p—Fg z fu.p.sin a;+ Zcosmcos[}xly’,):o. (35)
i=1 i=1

6.5.5.3 KpenneHue WwnpuvHrom gnsa npegoTepalleHusa onpokMabIBaHUA rpyaa
[Ons onpegenenna 6banaHca MOMeHTOB Ha pebpe 3 (cMm. pucyHku 14 1 15) npu OBYX NUHUSAX HATSIKEHUS
WCMOMb3yHT criefytoLliue popmynbl:

Fy-d—F,-b-n—-2Fg -cosa;cosP, , -(s; - )] 2[sina; -(p; — 1;)1=0, (36)
18
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m-g-c, -d-m-g-c, —Fp {2{008(1,- -Co8By . -(8; =1 ) [+2[ siney - (p; = r,)]} =iff, (37)

7 MeTtoabl UCNbITAHUN

7.1 O6wume nonoxeHun

7.1.1 ObeKTMBHOCTb KpenneHus rpysa NpoBepstoT NocpeacTBOM MPOBEAeHUs] CnedyoLnX UChbITa-

- OWUHaMwW4yeckue NcnbiTaHua npu gewxeHun ATC (cm. 7.2);

- cTatMyeckue UCnblTaHUs nocpedcTBOM HaknoHa ATC (cm. 7.3).

7.1.2 WNcneitanna npoogat Ha ATC c Tem e UCNONHEeHWeM 3arpy304HOro npocTpaHcTBa U TEMU XKe
TMOKUMKW CpeAcTBaMU KpenneHus, KoTopble ByayT NPUMEHATBCH Npy akTMyecKon nepeBoske rpysa. Xapak-
TEPUCTUKM rpy3a (KONMYecTBO MECT, Macca, 06bem) U cucTeMa KpenmneHus rpy3a MoryT OTnn4aTbcs OT Tako-
BbIX MpU PakTUHeCcKor NepesBo3Ke rpy3sa npu yCrioBUK, YTO TAKOE OTIMYME NMO3BONUT MOMYYUTb JOCTOBEPHbLIE
pesynbTaTbl UCMbITAHWUA.

7.1.3 PekomeHgyemoe cofepaHue NpoToKona UCNbITaHWiA NpMBedeHo B NpunoxeHun .

7.2 AuHamMmu4ecKne NcnbIiTaHusa npuv geuxkeHnn ATC

WecneiTanma nposoaat B cootBetcTBumn ¢ FTOCT P 70473 (cm. 6.3, kpome 6.3.1 1 6.3.2). Nocne npoeegeH-
HbIX UCMbITAHWUIA TPY3 AOMKEH OCTaBaTbCA 3aKpeneHHbIM CUCTEMON KpenneHus rpyaa.

7.3 CtaTtu4yeckue UCNbITaHUA NOCPeOCcTBOM HaknoHa ATC

7.3.1 Mpu ucnbiTaHusax rpyxxeHoe ATC pazMmeLlaloT Ha rpy30Boi nnatopme 1 OCYLEeCTBASIOT HaKMoH
rpy3oBOiM NnaTdopMbl BNepen, Hasaz 1 B NEBYHO UMW NPaBYK CTOPOHY.

MpumeuvaHnne — [onyckaeTcs NpoBeAeHWE MCNBITAHWA NPWY YACTUYHOW 3arpy3ke oOHOW rpy30BON eauvHULIER
WK Cekunel rpysa, ecnu 3To HE NOBMNWUAET Ha Pe3ynkTaThl UCNLITAHUA.

7.3.2 TlpoBOOAT NOCTENEHHLIN HAKINOH rPy30BOA NNaTdopMbl 40 AOCTUXEHUSI TpebyemMoro yrna Hakno-
Ha . [Mpy 3aTOM rpy3 JOMKEH OCTABATLCA 3aKPENIeHHLIM CUCTEMOW KPeNneHus rpyaa, B T. Y. U NpU yrne Ha-
KNnoHa ¢.

MpumeyaHune—B xoae ucneltaHua rmbkue cpeacTsa KpenneHna noaBepratoT Harpyskam, noatomy Heobxonm-
MO BHMMaTeNbHO HabnogaTh 3a Xo40OM WCTbITaHWi, YToBbl He JOMYCTUTL NafeHud rpysa ¢ nnardopmel. [pu ncnbiTaHusax
crnegyeT y4nTbiBaTb TEXHUYECKNE XapakTEPUCTMKM rPY30BOM NNaTdopmMbl M BO3MOXHOCTb €€ OMNPOKMAbIBAHWA MPK UCTbI-
TaHWAX TsXenbiX rpy3oB. Tpebyetca cobniogaTe Mepbl 6830NaCHOCTU U MCKIIOYUTL HaxoxaeHue nogen u obopygoBaHus
B MECTe BO3MOXKHOIO NafeHuns rpysa v onpoKnabiBaHUa nNnargopmbl NpU HELUTATHON CUTYaLWK.

7.3.3 OnpepeneHuve yrna HaknoHa rpy3oBoi nnatdopmbl ¢

7.3.3.1 Tpwn HaknoHe rpy3oBon nnatdopmMel B 6OKOBOM HanpaBneHWW YoM HakroHa rpy3oBOW nnat-
chopmbl ¢ ABMAETCS HAMDOMbLUWIA Yo U3 CAegyoLWnX:

- onpegensemMblii KO3 OULMEHTOM TPEHUA [, ANSA CIyYaeB CKOMbXeHWsA rpy3a, BnokMpoBku rpysa, npu-
KMMHOIO HaTshKeHWs rTMOKMX CpeacTB KpenneHus rpysa;

- onpegensieMblid KO3 PULNEHTOM L - fu’ 015 cnyvasi CKONMbXXeHWs rpy3a npu npsiMoM HaTsKeHWUU rnb-
KWX CPEeACTB KpenneHus,

- onpegensieMblil cooTHoweHnem B/(N - H), ons cnydYas onpokuabiBaHWs FPY30BOA e4MHULbBI UMK CeK-
LK rpy3a c LeHTpoM Macc, Bnnakum K reoMeTpU4ecKoMY LIEHTPY 3TOW rpy30BON €QVHULbI UM CEKL WU Tpy3a;

- onpeaensiemMblil COoTHoweHvnem b, /h (rae b, — 3T0 paccTosiHMe OT reOMEeTPUYECKOro LUeHTpa rpy-
30BOI e4WHWLbI UM CEKLMMW TPy3a 4O LieHTpa Macc B NonepeYHoM HanpaBieHun).

7.3.3.2 lNpn HaknoHe rpy3oBoi NnatdopmMbl B NPOACNBHOM HanpaBneHuW YrinoM HaknoHa rpy3oBon
nnatgopMbl ¢ ABMASETCs HanboMNbLWWIA YTon U3 Cnegyowmx:

- onpegensieMbli KO3 OULMEHTOM TPEHUA [, ANS CIyYaeB CKOMbXeHWs rpy3a, GnokMpoBku rpysa, npu-
XKUMHOTO HaTsKEeHWA TMBKUX CPEACTB KpenneHus;

- onpegensieMblid KO3 PULNEHTOM L fu’ ONS cny4Yas CKONbXeHWs rpy3a npu NpsaMoM HaTsKeHun rmb-
KUX CPEACTB KpenneHus;
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- onpegensieMblil cooTHoweHvem L/H, ona cnyyasi onpoKuabIBaHUS TPY30BOM eaMHWUbLI UMK CEeKLMK
rpy3a c UeHTpPOM Macc, 6nM3KMM K reoMeTpUYecKoMy LieHTPY 3TOIN rpy30Boi eanHILbI UK CeKUUK Tpy3a;

- onpeaensieMblii COOTHOLLEHUEM bﬂpoﬂfh (rae bppon — 3TO PACCTOsHUE OT FEOMETPUYECKOTO LIEHTPa
TPY30BOM eQMHWLBI UMM CEKLMKW rpy3a A0 LeHTpa Macc B NPOAOSNbHOM HanpaBneHuu).

MpumeyvaHus
1 | — BO Bcex cryvasx AnvMHa OQHOW CekumW rpysa (B T. Y. KOrAa HECKOMNbKO CeKUWI rpy3a pacrnonoXeHsl ogHa 3a

Opyromn).
2 MapameTpel B, L, I, b n d nokasaHbl Ha pucyHkax 16 n 17.

PucyHok 16 — py3oBas egmMHMLA UK CeKUMSA Tpy3a C LEHTPOM Macc,
BNKU3KMM K reOMETPUYECKOMY LIEHTPY 3TOW rPY30BOM EAMHULEI UMW CEKUMK Tpy3a

Mpumevyanune — KoopouHaTbl reOMETPUYECKOrO LIEHTPA NPUMEPHO COBMAAAaloT co 3HayeHusmu L/12, BI2, H/2.

PucyHok 17 — py3oBasa egmMHMLEA Unu cekums rpysa c LeHTpoM Macc,
yOaneHHbIM 0T reOMeTPUYECKOro LieHTpa 3TOW rPpy30BOW eQMHULBI MW CeKunn rpysa

7.3.3.3 3HaueHne yrna HaknoHa rpy3oBoi nnartdopMel ¢ onpenensoT no guarpamMmme Ha pucyHke 18
unu no tabnuue 1 Kak MYHKUMIO OT COOTBETCTBYIOLLETO KO3PULMEHTA YCKOPEHUSA C, UMK C,» MPUHMMAIOLINX
3HaveHuna 0,8 g, 0,7 g, 0,6 g unn 0,5 g, U1 MUMHUMANBHOIO 3Ha4YeHUa cakTopa v, NPUHMMAIOLEro 3Ha4YeHus |,

w - £, BIN - H), byoglh, LIH, by Ih.

MpumevyaHune — PacyeTbl, 060CHOBLIBAKOLWNE 3HAYEHWSA YITa HAKNOHa NnatopMbl NpY NPOBEAEHWW cTaTUYE-
CKMX MCMbITaHWI nocpeacTsoM HaknoHa ATC, npyuBeaeHbl B npunoxeHunn E.
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PucyHok 18 — [Quarpamma ons onpegeneHunsi 3Ha4eHns yrna HaknoHa rpy3oBoi nnatgopMel ¢

Tabnuya 1— 3HayeHwns yrna HaknoHa rpy3oBoin NnaTgopmsl ¢

3Ha4eHuWs yrna HaknoHa rpy3oBoi nnatopmsl ¢, rpad, npu
' ¢, = 1,0 = 0,8 cy= 0,7 cy=0,6 Cx,y=0’5
0,00 90,0 53,1 44 .4 36,9 30,0
0,05 74,5 51,4 43,3 36,2 29,6
0,10 69,3 49,9 42 4 355 29,2
0,15 65,7 48,5 41,5 35,0 28,8
0,20 63,0 47.3 40,7 34,4 28,4
0,25 60,7 46,3 39,9 33,9 28,1
0,3 58,8 45,3 39,2 33,4 277
0,35 571 44 4 38,6 32,9 27,4
0,40 85,7 43,6 38,0 32,5 27T
0,45 54,3 42,8 37.4 321 26,8
0,50 53,1 421 36,9 31,7 26,6
0,55 52,0 41,5 36,4 31,3 26,3
0,60 51,0 40,8 35,9 31,0 26,0
0,65 50,1 40,2 35,4 30,6 25,8
0,70 49,2 39,7 35,0 30,3 25,6
0,75 48,4 39,2 34,6 30,0 25,3
0,80 47,6 38,7 34,2 29,7 251
0,85 46,9 38,2 33,8 294 249
0,90 46,2 37,7 33,4 291 24,7
0,95 45,6 373 33,1 28,8 245
1,00 45,0 36,9 32,8 28,6 243
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MpunoxeHune A
(o6azaTtensHoe)

OnpepaeneHue KkoacdduLKeHTa TPpeHUs

A.1 KoadpcbnumeHT TpeHMA p ana Hanbonee pacnpocTpaHeHHbIX MaTepuanoB U NOBEPXHOCTEN

3Ha4veHunaA koadduumMeHTa TPEeHUS 1 ANS CYXUX WM BMaXHbIX YMCThIX MOBEPXHOCTEW, cBOBOAHKBIX OT Haneau, cHera 1
CcMasku, npveedeHbl B Tabnuue A.1.

3HaveHnA KoadbUumeHTa TPEHNSA | OnpedeneHbl Ha OCHOBaHWW PE3YNLTAaTOB HECKONMbKMX He3aBMCUMbIX NPaKTuye-
CKMUX UCMbITAHUIA AN KaXaoW koMBMHauuM matepuanoB 1 npeacTaBnsioT coboli cpeagHee apudMeTmyeckoe M3MepeHHoro
3HaYeHUs Npu CTAaTUYECKOM TPeHWK, yMHOoxeHHoro Ha 0,925, n naMepeHHOoro 3HaveHWs Npu QUHaMUYecKoM TPeHWK, pas-
aeneHHoro Ha 0,925.

Ecnn koHTakTHas MoBepXHOCTL rPy30BOI NNaTtdopMbl, C KOTOPOWM COMPUKacaeTcs rpys, He oYMLLeHa OT 3arpasHe-
HWIA, CHEra 1 nMbAa, a Takke ecnu B npouecce NepeBo3kM OXMAAETCH nonafaHue CHera W NbAa Ha KOHTaKTHYIO NMOBEpX-
HOCTb, TO NPW pacyeTax MCronb3yT koadduumeHT Tpenua p = 0,2 (ana mopckoi nepeBosku p = 0,3).

[Mpw pacyeTax y4uTBIBAIOT CHWKEHWE KOoadhdrLMeHTa TPeHWS 1L NPpY BO3MOXHOM 3arpA3HEHNI MOBEPXHOCTU, C KOTO-
pOI CONPUKAcaeTCs rpy3, XXKMPHbIMU U MAcNsHUCTEIMMW BellecTBamu. [1py BO3MOXHOCTW NonagaHna Macrna Ha KOHTaKTHYI0
NOBEPXHOCTL MPU pacyeTax UCNomMb3yT KoadUUUEHT Tperus pu = 0,2.

Tatnuua A.1— KoadpuumeHT TpeHnsa u Ana Hanbonee pacnpocTpaHeHHbIX MaTepuarnos M MOBEPXHOCTEN

Mapel TpeHus’) KoathdmumeHT TpeHus i
Munomatepwran
Munomatepuan — TekcTonut/kneeHas gaHepa 0,45
MunomaTtepuan — pudoneHbl antoMUHUIA 0.4
Munomatepuan — TepMoycagodHasi NneHka 0,3
Munomatepuan — NUCTOBasA HEPXKaBeKLaa cTanb 0,3
CrporaHas gpeBecuHa
CrtporaHas ApeBecuHa — TekcTonuT/kneexHasn daHepa 0,3
CrtporaHas apeBecuHa — pudhneHbIn antoMuHnA 0,25
CrporaHas gpeBecuvHa — nMCcTOBas HepxaBetoLwas cTanb 0,2
nacTUKoBbI NOAA0H
[nacTukoBbIA NOAA0H — TeKCToNWT/kKneeHas daHepa 0,2
[nacTukoBbIA NoaA0H — pUdbNEHEIN antoMUHUA 0,15
[1nacTUKOBbLIA NOAACH — NMUCTOBAas HepXKaBekLwas cTanb 0,15
Crtanb v gpyroi metann
CransHoOW aWuK — TekcTonuT/kKneeHana gaxHepa 0,45
CranbHoW AWWK — prdhneHblid antoMUHUA 0,3
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OkoHyaHue mabnuubl A. 1

Mapb! TpeHua!) KoadhdhmumeHT TpeHns 1
CTtanebHOWM AWMK — NCTORAsA HepXaBerlwas crtanb 0,2
BetoH
BeToH WwepoxoBaThii — OgepeBsaHHbIE Bpycba 0,7
BeToH rmagkuin — agepeBsiHHbIE Bpycba 0,55
MpoTnBOCKONL3ALWMIA MAT
OOWH 13 3NeMEHTOB Napbl TPEHUA — pe3nHa 0,62)
Royme waopnans i e e
1) MoBepxHOCTb cyxas Unu BraxHas, Ho YucTas, Bea Haneam, CHera U Hanu4Wa Macna.
2) NonyckaeTca MCNoNL30BaTh C fu = 1,0 ona HenocpeACTBEHHOW NPUBA3KN.

A.2 OnpegeneHue ko3ddrLMeHTa TPeHUs P NOCpPeaACcTBOM UCNLITAaHUA

Ecnn kosthpULMEHT TPEHUA L HEBO3MOXHO OMNPedennTs B COOTBETCTBUM C A.1, TO €ro onpeaensoT nocpencTeoM
OLHOro M3 ABYX ankTepHaTUBHLIX METOLOB UCMbITaHWI!

- Ha HaKMnoH;

- Ha cOBWI.

A.2.1 WUcnbiTaHUA Ha HaKNOH

A.2.1.1 KoadpdhmuMeHT TpEeHUS [ MOKa2bIBAET, HACKOSLKO Merko rpy2 0y4eT cKonb3nTb NPK HaKNoHe rpy3oBoi nnaT-
dopMbl, Ha KOTOPOW OH pa3smelleH. MNpy UCNBITaHUSAX HAKMOHAT rPY30BYH NNaTgopMy, Ha KOTOPOKW HaXxoOouTCs paccma-
TPUBaEMBbI TPYy3, U U3MEPSIOT Yron HakmnoHa nnatdopmbl A, Mo AOCTWKEHUM KOTOPOrO rpy3 HAYMHAET CKOMb3NUTb.

A.2.1.2 WcnbiTaHua noBTOpPSAT NATh pa3. Haubonbliee M HavMeHbLUee 3Ha4YeHWA yria HaknoHa nnatdopmbl ga-
flee He paccMaTpuBalT WU ONPEedensAT cpegHee apudMETUYECKOE ANA TPEX OCTABLUMXCH 3HAYEHWUN.

A.2.1.3 KoadphmumeHT TpeHus | BeIYUCNAKOT No dopmMyne

w=0925 - tg o (A1)

A.2.1.4 B npoTokone McnbITaHWIA YKasbiBaloT Ha AeACTBUTENbHOCTE pe3ynsTaTa UCMbITaHWiA ONA CYXOW M BIa)KHOW
MOBEPXHOCTHU.

MpumedyaHue — TpebyeTca cobniogate Mepbl 6e30MacHOCTU ANS NPenOTBPALLEHUA NafeHusa rpysa ¢ nnar-
dopMbl BO BpEMS UCMBITAHWS, HANPUMEP MPUW UCMONb30BaHUM CpencTea GrnokMpoBKY Ha HeBOMBLLIOM PacCTOsHUM OT Tpy-
3a. Heobxogvmo BHMMaTeneHO HabniogaTte 3a XO4OM WCMBITAHUIA M MCKITIOYNTE HaxoXaeHve niogei v obopydoBaHus B
MecTe BO3MOXHOTO NafeHus rpysa.

A.2.2 WUcnbiTaHuA Ha caBur

A.2.2.1 WMcnbiTaTensHoe obopygoBaHWe COCTOUT M3 CrieqyHLMX KOMMOHEHTOB:!

- FOPW30HTAaNBHOrO Nofia C MOBEPXHOCTLIO, MCMOMb3YEMOM B KAYECTBE rPy30BOKM NNaTdopmMel;

- UCMbITATENBHOMO YCTPOMCTBA, CO3AaKLLErO CABUTAIOLEE YCUMUE;

- COEAVHWUTENBHOrO YCTPONCTBA MEXAY UCNbITATENBHBIM YCTPOWCTBOM M OCHOBAHUEM FDY30BOW eANHULI;

- pacyeTHoro 6noka Ha OCHOBE NepCOoHarIbHOro KOMMLKTEPA.

McnbeiTatensHoe obopyaoBaHue npueeneHo B [3].

A.2.2.2 YcnoBusi UCNbITaHWA

McnbelTaHWs NpoBOOAT Npu TemnepaType okpyxatowero so3ayxa 20 °C 1 oTHOCUTENbHOW BNaXXHOCTH 65 %.

MoBEpPXHOCTM CONPUMKOCHOBEHUS OOMKHBLI BbITh OYULLEHBI OT 3arpA3HEHWIA ¥ MOCTOPOHHWX NPEeMETOB.

CkopoCTb  [OBWKEHWS  TPYy30BOW eaWHWUbl NMod BO3OENCTBMEM COABWIAKLLEr0 YCUNUS [OIMKHAa COCTaBnAaTh
(100 £ 5) MM/MKH.

YacToTa anckpeTusaummn npu obpaboTke pe3ynsTatoB M3MepeHu 4OMKHa cocTaensaTk He MeHee 50 L.
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MamepeHne caoBurarLLero YCUnus U CKoNbKeHusa UcnbiTyemoro ofpasua NnpoBoaaT Ha OOHOM W TOM e obpasue npu
OOHOW 1 TOW e ero ycTaHoBKe.

[nvHa TpaekTopun CKOMbKEHUS A0MKHA cocTaenaTe 50—85 MM Ans KaXaoro usMepeHus.

B ogHoli cepyvv UaMepeHUWin BLIMIOMHAKT HE MEHEE TPEeX OTAENbHEIX U3MEPEHWI C NPOMEXYTOUYHON pasrpy3Kkol Mex-
oy HAMK He meHee 30 % TAroBOro ycunws, NpUXoAaLLEerocs Ha 0OHO M3MEPEHHUE.

OOBLEKT MCNbITAHWIA W (MNKM) NPOTUBOCKOMNbL3ALWMWA MaTepran nocne Kaaoro M3MepeHnua nonpaenstoT, 4Tobbl 1c-
KIMIOYUTL BIUSIHWE M3HOCA MaTepuarna Ha pesynsraT M3MEepeHus.

BbinonHAWT Tpu cepun namepeHuin. [1ns Hanbonee peansHOro onpegeneHus cun 1 KoaOULMEHTOR TPEHUSA B KaX-
0OV cepuy M3MEPEHWUIA CNOMb3YIOT PaznWYHbIE UCNbITATENBHBIE 06pa3Lbl rpy3a M NPOTUBOCKONb3ALMX MATOB.

A.2.2.3 PacueTbl

lMpy pacyeTax MCMOoMNb3YKT CpeaHee 3HaYeHne TArOBOro YCUNUA F ., KOTOpOe OnpedensioT, UCXoAa 13 MaKciMmarb-
HOro U MMHUMANbHOTO 3HAYEHWI TATOBOTO YCUIWA B COOTBETCTBMM C PUCYHKOM A.1.

Yi

Tarosoe yeunue Fry, H

1 i | I -
MNepemeLuexne rpysa X

PMCVHOK Al — OI'IpE,E[EJ'IEHVIe MWUHUManbeHOINo U MakCMMarnbHOro TArOBbIX yCVIJ'IVII?I npy M3MEPEHNAX

KoadhduumneHT TpeHns 1 BEIMMCNAKT HA OCHOBaHUW TPEX CPeOHUX 3HAaYEHUI KaXOowm U3 Tpex cepuii UaMepeHuin no
dopmyne

n=Fqy - 0,895/mg - 0,925. (A.2)
24
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 28 /42

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70472-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=66843
https://gostexpert.ru/gost/gost-70472-2023?utm_source=pdf&utm_medium=66843&utm_term=page

FOCT P 70472—2023

MpunoxeHune b
(obsAzaTensHoe)

OnpepaeneHue K03t pULUEHTOB YCKOPEHUS

MakcymanesHbsle 3Ha4eHna koadULMEHTOB YCKOPEHWS, KOTOpbIE CredyeT NpPUMEHATb NPW pacHeTax KpenneHus
rpy3oB npu ux nepeso3ke ATC npuBeageHsl B Tabnuuax 6.1, 6.2 u B.3 ana cooreeTcTByOWEero cnocoba nepeBo3ku.
3HadeHusa B Tabnvuax pacnpocTpaHsalTcs Ha KOMBUHaLMWU NPOAOIbHBIX Y MOMePeYHbIX YCKOPEHWUI, BO3HUKAKLLMX

BO BpeEMA NEpPEeBO3KN.
B Clny4dae Co4eTaHunA pa3nnyHbiX crnocobos nepeBoO3KN y4YUTLIBAOT COOTBE‘TCTByPOLIJ,MFI MaKkCcUManbHbIM KOSqJCbVILI,VI-

€HT YCKOpEHMs.

Tabnuya b.1 — KoadduumeHTsl yckopeHus npu nepeBoske rpysos ATC

KoathpruueHT yckopeHus
Kpennexne NPOACIBHOTO C, MONepeyHoro ¢, BEPTUKANLHOTO,
Bnepeg Haszaj TONbKO CKONbXeHune OnpoKungbiBaHue HaMNpaBNeHHOro BHW3 CZ
B npogonsHOM HanpaeneHun 0.8 0,5 — — 1,0
B nonepe4yHom HanpaBneHuu —_ —_ 0,5 0,5wmnm 0,6 1,0
MpnmevyaHue —Cm. 6.1.7.

Tabnuya b.2 — KoadduumeHTsl yckopeHus npu nepeBoske rpyxeHbix ATC Kene3sHoaopoXKHbIM TPaHCNopToM

KoachdpmumeHT yckopeHus
Kpennenwe NPOAOMNBHOTO €, BEPTHKANeHOro, HAaNPaBNeHHOro BHA3 C,
nonepe4yHoro Cy
Bnepen Ha3ag CKOInbXeHne onpokunabiBaHue
B npogonsHOM HanpaeneHuu 1,0 0,6 —_ 1,0 1,0
B nonepeyHoM HanpaBneHum — — 0.5 0,7 1,0

Tabnuya b.3 — KoahduumeHTsl yCKOpeHUs npu nepeBoske rpy»keHbix ATC MOPCKUM TpaHCNopToMm

KoathdmumeHT yckopeHus
3HaunTensHasn
CTpoka BbICOTa BOMH B Kpennexwe
MOPCKaOM PEFUOHE npoaocnbLHOro CX nonepe4yHoro Cy Hans:s;::ig‘?;zr:ﬁs ¢
z
B npogonsHOM HanpaeneHun 0,3 — 0,5
A He bonee 8 m
B nonepeyHom HanpasneHuu — 0,5 1,0
B npogoneHOM HanpaeneHun 0,3 — 0,3
B CB. 8 M, HO He Bo-
nee 12 m
B nonepeyHom HanpaBneHuu —_ 0,7 1,0
B npogonbHOM HanpasneHuu 0.4 — 0,2
C CB.12m
B nonepeyHoMm HanpaeneHuu — 0.8 1.0
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OkoHYaHue mabnuusi 6.3

MpumevaHusn

1 3HaunTenbHas BbICOTA BOMH ABNAETCA OCPEOHEHHOW BEMWYUHOW OOHOW TPETW BOJH, XapakTepu3yHLMXCH
Hanbonbllen BbICOTOW (M3MEepAeMon OT noaolwBbl A0 rpebHs BonHbl) 3a 20-neTHU nepuon HabngeHWn, kotopas
MOeT BbITb NpeBbILLEHa MWL oaHaxapl 3a 20 neT [4]. 3Ha4yeHre 3Ha4YNTENbHOW BbICOThI BOJTH B MOPCKOM PETUOHE Mpu
OCYLLECTBEHUM NEPEBO3KM MOXHO ONpenenuThb no [4] unu nony4mTb Y MOPCKOro NepeBo3ynka.

2 Tpy HEWM3BECTHOM 3HAYEHWUW 3HAYUTENBHOW BbICOTLI BOMH B MOPCKOM PETrMOHE MPU OCYLLUECTBNEHWN NEPEBO3KU
crefyeT pyKOBOACTBOBATLCH AaHHLIMM, yKasaHHbIMK B cTpoke C.

3 Cm. TaKke pykoBoacTBO [4] no zarpyske rpysoBbix TpaHcnopTHeix eguHuy ((TE) ana nepeBo3ku Mopckum

TpaHcnopToM.
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MpunoxeHune B
(pekomeHgyemoe)

Co,qep}KaHue NMPoOTOKONna KpenneHUA rpyaa

1 CeepeHus 06 opraHnzaunu, BeINyCTUMBLLEA NPOTOKON KPENMEHUs rpy3a.
2 YxazaHue Ha NpOTOKON KpenneHua rpysa B cooTBeTcTBUM ¢ TOCT P 70472,
3 Homep v gata npoTokona KpenneHws rpyaa.
4 HacToawuin npoToKON KpenneHus rpysa gencteuteneHd ansa (0TMeTUTb):
___nepeBo3ku rpysa B ATC;
___nepeBo3ku rpyxeHoro ATC B xene3HoO0pOXHOM TPaHCNopTE;
___nepeBo3kn rpyxeHoro ATC B MOPCKOM TpaHcnopTe.
5 lNepeBo3umeblii rpya.
5.1 TpaHcnopTHOe HauMeHOBaHue rpysa.
5.2 MecTo norpysxu.
5.3 [aTa norpysku.
5.4 Macca rpyaa.
5.4.1 Cnocob onpegeneHva macckl rpyaa.
5.5 Konu4ecTBo rpy30BbIX MECT.
6 Wcnonb3oBaHHbIe PYKOBOACTBA MO KPEnmeHuio rpyaa.
7 pyzoBas TpaHcnopTHad eauHuua (MME).
7.1 TocynapCTBEHHbIN perncTpaLUUoHHbIA 3HaK.
7.2 Tun rpy3oBoi nnatqopmMel (OTMETUTB):
___rpy3oBoii aBToMobune;
__ npuuen;
___nonynpuuen;
___ CbeMHbIl Ky30B;
___ KOHTEWHEp, YCTaHOBMEHHbIA Ha rpy30BOM NNaTtgopMe;
___wuHoe (ykasaTb).
7.3 lMNoaTeepxOeHo COOTBETCTBUE (OTMETUTL):
__[OCT P 70473, ky30B cTaHaapTHbIA (kog L);
__TOCT P 70473, ky3oB ycuneHHbl (kog XL);
___VHoe (yka3aTb);
__HeT.
7.4 TMepegHun BopT (OTMETUTL):
__ €eCTb;
__HeT.
7.5 bokoeble 6opTa (OTMETUTL):
__ dhyproH;
___bokoBble 6opTa;
___ boxoBble BopTa, OTKMAHOW BEPX, CTONKM;
__ WITOPHbIE;
___VvHoe (ykasaTb);
__HeT.
7.6 3agHwii 6opT (OTMETUTB):
__ dyproH;
___bokoBble 6opTa;
___Bokoeble BopTa, OTKMOHOW BEPX, CTOMKM;
__ LITOpHbIE;
___WHoe (yKazaThb);
__ HeT.
8 Wcnonb3yemble cpeacTBa BnokMpoBkM (OTMETUTE W YKa3aTb KONMMYECTBO):
___NepefHWe CTOWKW __ LT,
___BokoBble CTOWMKM ___ WIT,;
__3agHvie CTOWKW __ LWIT,;
__ BBIEMKM NS KaTYWEK/KMWHbS __ LT,
__OepxaTtenu KaTylek _ LWT.;
__ Brnokupylolme CTEHKW __ LUIT.;
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9 Cuctema KpenneHus rpysa (0OTMeTUTL M yKasaTb NapameTphl):
___KpenexHble pemHn __ wT, LC=__ paH, S;p=__ paH;
___kpenexHbie uenn __ wt, LC =__ gaH, S;p = __ naH;
__KpenexHble Tpockl __ wT, LC=__ paH, S;p=__ naH;

10

11

12

13
14

14

14

14

15 TlMpwxMMHOE HaTsKeHWe rMbK1X cpeacTB KpenneHus (OTMeTUTh):

__[a, KONMUYeCTBO MMBKUX CPeacTB KpenneHusa_ ;

16 lNMpaAmoe HaTseHWe rbKuX cpedcTB KpenneHns (OTMeTUTh):

28

___BnokupyrowMe npodunmM __ LWT,;

___ yrOpHbIE CTORKK ___ WIT,;
___WHoe (yka3aTb) __ WT.

__ TOYKW KpPEMmneHwst __ LT,
__ NAHWW HATSHKEHWA LT,

__ BriokupyoLmMe CTEHKM _ LUT;
___KpenexHas nebegka _ WT;

___WHOe (yKasaTb) __ WT.

BnunawT Ny ocTpble rpaHu rpysa Ha 6e3onacHoCTb (OTMETUTL):

Aa;
HEeT.

Mcnonb3oBaHel v yrnoBbl€ NMPOTEKTOPbl ANA 3alnThbl TMBKMX cpencTe KpenneHunsa (DTMETI/ITb)Z

__Aa
HET.

Mcnone3oBaHbl N NPOTUBOCKONb3ALLWE KOBPUKKX (OTME.‘TI/ITI:)I

Aa;
HET.

KoadypnumeHT TpeHus, MCNonb30BaHHbIA NpU pacyeTax

BrokupoBka rpyaa

.1 Bnepeg (0OTMETUTL):

__ronHas;
__yacTuyHas;
HET.

2 B_c:TopoHy (oTMeTWTL):

___nonHas;
___YacTuyHas;
HET.

3 @3&1}1 (OTMEeTUTL):

___nornHas;
__yacTudHas;
HeT.

HET.
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16.1 lMog yrrnom (OTMETUTL):
___ A, Konu4ecTBO rMBKUX CpeacTB KpenneHus__;
__ HeT.

16.2 lNo guaroHanu (OTMEeTUTL):
___[a, Konu4ecTBo rMbKux cpegcTs KpenneHus _;
___ HeT.

16.3 KpenneHue netnen (OTMETUTDL):

___[a, KOnW4YecTBO nap rubkux cpeacTs KpenneHwusa__;

__ HeT.
16.4 KpenneHue WNPUHIOM (OTMETUTD):

__ 73, KOMUYecTBO rMBKUX CPeaCTB KPENMEHWA __;

__ HeT.
17 HacTosiwmM nogTBepKaato, YTo rpy3 3akpenneH U pacyeT cun BeliNonHeH B cooTBeTcTBUM ¢ [OCT P 70472.
18 HorkHocTe, haMunns, MHWLMANLl U NOANUCE NWLAa, OTBETCTBEHHOD 3@ KPEMNNEHWE rpy3a.
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Mpunoxenue I
(cnpaBo4Hoe)

MpuMepbl pacvyeToOB KpenneHua rpyza

1 Mpumep 1. MpmxnMHOE HaTAXeHWe TMOKUX CpeacTB KpenneHus

1.1 Ycnoeun

[MepeBoaka rpy3a B ATC.

ATC — nonynpuuen wnpuHon 2,5 M. MNoBepxHOCTL rPy30Bo NnaTtdopmMbl — pUcbreHblid antoMUHUNA.

[py3 — nunomarepuanesl Maccoin 2000 kr n paamepamu: anuHa — 4,5 m, wupuHa — 1,8 m, Beicota — 1,2 m.

[Mbkue cpencTea KpenneHus: A0CTYMHO HECKONBKO TMBKUX CpeacTB KpenneHua ogHoro Tuna. Kaxpooe rubkoe cpen-
CTBO KpenneHuss OCHALLEHO TOMLKO OOHWUM HATSKHLIM YCTPOWCTBOM B COYETAHWU C MHOUKATOPOM CWUMbl HATSHKEHMA, MO-
CKOMbKY MCMOMNb3YETCHA TOMBKO OAHO HATSXKHOE YCTPONCTBO ANA Ka)aoro rubKoro cpeactea KpenneHns.

BepTtukanbHei yron o = 80°.

1.2 Bonpochl
Bonpoc 1 — KakoBo HeobxoguMMoe KOnU4ecTBO rMBKUX cpeacTs Kpenneuus (n)?
Bonpoc 2 — Kakoa HeoGxogmmas cuna HatsxeHusa F7?

1.3 Pacyer

PacuetHan cxema nokasaHa Ha pucyHke [.1.

KoadhduumneHT TpeHuss B COOTBETCTBUM C nNpunoxeHvem A: p = 0,4.

KoathchmuymneHTsl yckopeHns B cooTBETCTBIM C Tabnuuen b.1 (npunoxenue B) ana nepesoskun rpysa B ATC: ¢, = 0,8;
c,=10.

Pacuet konuyectBa rubkux cpedcTs KpenneHua — no gpopmyne (10)

(0,8 -0,4)2000 - 9,81
n>

= - 125=24= 3.
2.0,4-sin80°-5200

OTBeT Ha Bonpoc 1 — Heobxogumoe KONUUYECTBO MBKUX CPeACTB KpenneHusa n = 3.
Pacuet cunel HaTseHua no dopmyne (9)

(0,8—0,4)2000- 9,81

. 1,25 = 4150.
2-3-0,4-sin80°

Fr>

OTtBeT Ha Bonpoc 2 — MunvmanesHaa Heobxoguman cuna HatsxeHus coctaenaet 4150 H.

.2 Mpumep 2. Npamoe HaTAXKeHUe rMOKUX CpeaCcTB KpenneHus, B NpoaoribHOM HanpaeneHuu,
yCTaHOBNEHHbIX MO guaroHanu

2.1 Ycnoeusa

[MepeBo3ka rpy:xeHoro ATC ene3Ho4oPOXHbIM TPaHCMOPTOM.

ATC — nonynpuuen WupuHon 2,5 M. MNoBepXHOCTL rpy30BoiA NNaTtdopmMbl — pUdrieHbld antoMUHURA.

py3 — nunomatepuanesl Maccoi 2000 kr n paamepamu: anuHa — 4,5 m, wupuHa — 1,8 M, Beicota — 1,2 M.
[mBkve cpegcTBa KpenneHns: YCTaHOBNEeHbl CUMMETPUYHO.

BepTtukanbHbeli yron o = 50°.

MpononkHeiit yron: B, = 20°.

[2.2 Bonpoc — KakoBa npefnensHasa paboyas Harpyska Ha Kaxgoe ribkoe cpeacTeo KpenneHus?

2.3 Pacuer
PacuyetHan cxema nokasaHa Ha pucyHke [.2.
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’d
Fd

1,8
2,5

1 — rpys; 2 — rubkoe cpencTso kpennexHus; 3 — rpysoeas nnardopma; 4 — BepTuKanbHas ock; 5 — npogonsHas ocb; 6 — nonepe4Has
OCb; 7 — WHAOMKATOP HaTAXeHUs; 8 — HaTAXHOE YCTPOMCTBO

PI/IcyHOK 1 — PacueTHas cxema ans MPWXNMHOT0O HaTAXXeHWA rmbkoro cpencTBa KpenneHuna

2 1
! £
i f
7 LY 2
1 3 5 2
P\ A i}
A
B
4
6,42

1 — rpy3; 2 — rubkoe cpeAcTBO KpenneHus; 3 — nonepedHas ock; 4 — nNpogonkHas ock; 5 — rpysoeas nnargopma

PMC){HOK .2 — PacuyeTHasa cxema onsa NpAMOro HaTAXeHnA rMBOKMX CpefcCTB KpenneHuna B NpoaonbHOM HanpaeneHuu,
YCTaHOBNEHHbIX MO AuaroHanu

KoadphuLUMeHT TpeHWs B COOTBETCTBUK C npunoxeHuem A: p = 0,4.

KoathhuumneHTsl yCKOpeHus B cooTBeTCcTBMM ¢ Tabnuuen 6.2 (npunoxeHne B), ona nepesozku rpyxeHoro ATC B
¥enesHoaopoxHom TpaHenoprte: ¢, = 1,0, ¢, = 1,0.

Pacuet npegensHoi pabodeit Harpysku B NpofonbHOM HanpaeneHuu no dopmyne (22)
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(10-0,75-0,4-1,0)2000- 9,81
~ 2(cos50°-c0s20°+0,75-0,4- sin 50")'

LC = 8230 H = 823 paH.

OTeeT Ha Bonpoc — MuHuManeHasa npenensHas pabodasa Harpyska Ha Kakgoe rubkoe CpefacTBO KpenneHus co-
cTaBnsaeT 823 gaH.

I.3 Mpuwmep 3. NpepoTBpalleHUe CKOMbXEHUA rpy3a B CTOPOHY UNKU Hazapg

3.1 YcnoBua

[MepeBoska rpy3a B ATC.

ATC — nonynpuuen TEHTOBaHHLIN ¢ BopTaMu, He NpeaHa3HaYeHHbIMK ANa KpenneHus rpyaa.
[py30BLIE MECTa YCTaHOBMNEHLI B ABa Apyca, BEPXHUI ApYC HENOMHLINA (CM. pUCYHOK [.3).

TR
e,

o
- i .
—_— .

s =
—_—

)

=

< ]
K S

BN

|-

g

vy
%”"
\X
\

\

\‘--—'“’-

—a

m—
ﬁﬁﬂ
e

= SO

PucyHok I3 — 3arpyzska nonynpuuena

7

)

N

[py3: Kopobkn — 32 rpy3oBbIX MecTa; Macca o4Horo rpysoeoro Mmecta m = 750 kr, obwasa macca rpysa 24 000 «r,
rabapuTHble pasMepbl OOHOMO MecTa rpyaa: anuHa — 1,2 m; wnpuHa — 1,2 m; Beicota — 1,1 M; LeHTp Macc coBnagaeT
C reoMeTpuM4eckMM ueHTpom, b =11,

KoathdbuumneHTs! TpeHus:

- MexXny rpy3oBbIMIM MECTaMU U rpy30BOi Nnatcopmoi u, = 0,4;

- Mmexay apycamu p, = 0,3.

CuvcTema KpenneHus rpy3a: HWKHWIA Apyc rpy3a 3abnokMpoBaH OT CKOMBXEHWA BNepe; BEPXHUW Apyc rpysa 3abno-
KMPOBaH OT CKONbXKEHWA BNepe W Hazad. BuinonHeHo npwxumHoe HaTskeHvwe rmbkux CcpencTB KpenneHusa ans npegor-
BpaLleHnsA GOKOBOMO CKOMbXKEeHWA rpy3a 1 ero ckonbXeHua Hasad. Sye = 400 gaH, LC = 2000 aaH.

3.2 Bonpochl

Bonpoc 1 — Asnsetca nu cekuma M3 ABYX rPy30BbIX eAVHUL, YCTAaHOBMNEHHLIX B ABa Apyca, YCTOWYMBOA AnA nepe-
BO3ku ATC?

Bonpoc 2 — Kakoe konn4ectso rubkux cpencTs kpenneHns Heobxoanmo Ans NPUKMMHOIO HaTsKeHUs ans npegorT-
BpaLleHnss BOKOBOro CKOMbXeHWA rpy3a WM ero CKOMbXEHWA Hasag npu NepeBo3ke B TEHTOBaHHOM nonynpuuene, bopTa
KOTOPOro He npegHasHaqYeHbl 4Ns KpennexHus rpysa?

3.3 Pacuer
YcTonunBocThb rpy3a BeivucnsoT no dopmyne (3). NonepedHan yCTOMYMBOCTL HE3AKPEMNNEHHOIO rpy3a npu nepe-
Bo3ke B ATC:
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b c
.. B

d ¢,

Mpwn NnogcTaHOBKE YMCNEeHHbIX 3HaveHui: 0,6/1,1 > 0,5/1,0 unn 0,545 > 0,5.

OTeT Ha Bonpoc 1 — CeKumsa U3 ABYX rpy30BbIX OWHWL, YCTAHOBMEHHbLIX B ABA Apyca, ABNAETCH yCTONYMBOW ANg
nepeso3ku ATC.
[nsa oTBeTa Ha BoMnpoc 2 BHa4ane npvMeHsIioT pacqeTHYI0 CXEMY, NOKa3aHHYH Ha pucyHke 4.

PI/IcyHOI( [.4 — PacyeTHasa cxema ons NPUAKNMHOIO HaTAXeHUA rMBKINX CpeCTB KpenneHuAa OAnA npeoTBpalleHuA
OOKOBOIO CKOMbXEHWS rpy3a 1 ero CKOnbXXeHuA Hasag

KonuvuecTeo rmbkux cpedcTB KpenneHus, HeoGxoaMMbIX ANs nepeso3ky rpysa B ATC ons cnyyaeB CKOMNbKEHWUs
rpy3a B BOKOBOM HanpaBneHny v Hasaf, BeiMMcnaoT no dopmyne (10)

- (0,5-0,4-1,0)1500-9,81
~  2-0,4-sin90°-4000

Taknum obpaszom, ogHoro rmbkoro cpeacTea KpenneHus Byaet 4OCTATOMHO AN NPUKKMMHOMO HaTsKeHWUs Ona OgHON
CeKLMW rpy3a aAns npegoTepalleHns BOKOBOro CKONMBbKEHWS py3a U ero CKOMbXeHWA Hasag,. [pu MCnonb30BaHMN ONMHHBIX
3aALLUTHBIX KPOMOYHBIX YrOMNKOB AOMNYCKAeTCA UCMNONB30BaTL ABa MMBKUX CpeacTBa KpenneHWa Ha TpW CeKuuMM rpyaa.

Hanee cneagyet cpaBHUTL pesynsTaThl pacyeTa NpKUMHOrO HAaTAXKEHWUA MMBKUX CPEACTB KPenneHns Ans Bcel cek-
UMM Tpy3a 1 pacyeTa NpUKMMHOIC HaTshKeHUa rubKuX CPpeacTB KpenneHusa 4na BepxHero apyca rpysa. Cnedyet ucnorb-
30BaTb MakCMMarnbHOE KOMMYECTBO MMBKMX CPEnCTB KpenneHws, HeobxoOMMBbIX B AaHHbIX cnyvasx. PacueTHas cxema
nokasaHa Ha pucyHke I.5.

11=0,5.

Fy Fy
FZ FZ
| | | |
Fy Fy
FZ FZ
Fr | | | | Fr

PucyHok 5 — PacueTHas cxema Ans NPUKUMHOTO HaTsXeHWUsA rubKUX cpedCcTB KpenneHus Ans BepXHEero Apyca rpysa
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KonunyecTBo rubkuMx CpencTB KpenneHusa Ans npefotepalleHins GOKOBOTO CKOMBXEHWA BEPXHEro sipyca rpyaa Bbl-
yucnaT no dopmyne

"y (0,5-0,3:1,0)1500 - 9,81

11=13.
~  2.0,3-sin90°-4000

Takum obpasom, Ans npepoTepalleHnsi DOKOBOTO CKOMNbXEHWS BEepPXHero sipyca rpysa Heobxogumo aBa rmbkux
CpeacTBa KpenmneHus.

KonnuecTBo rubkux CpefcTB KpenneHus Ana npenoTspalleHns G0KOBOrO CKOMBXEHWA OBYX SPYCOB rpy3a Bbl4UC-
naAwT no dopmMyne

(0,5-0,4-1,0)3000- 9,81
23 .

n= - 1,1=10.
2-0,4-sin90°- 4000

Takum 06pa3om, Ans NpesoTBpalLeHus BOKOBOMo CKOMBXEHWUS OBYX ApYCOB rpy3a Heobxogumo ogHo rubkoe cpea-
CTBO KpenneHus.

[ns naTM cekuuin rpysa, pacnonoKeHHoro B ABa Apyca (CM. pucyHok .3), npy ncnonb30BaHWKM ANWHHBIX 3aLLMTHBIX
KPOMOUYHbBIX YTOMKOB, KOMMYECTBO MMBKUX CPeAcTB KpenmneHvs, HeobxoauMblx Ans NpenoTBpalleHnst CKOMNBXEHWS NATK
CeKLUUIA rpy3a, pacrnonoXeHHOro B Ba Apyca, COCTaBMNAeT:

- [Nsi BEpPXHEro Apyca rpyaa

(0,5—0,3:1,0)7500- 9,81
n= .

s 1,1=6,7.
2.0,3-sin90°- 4000

- ONS OBYX SpyCcOB rpy3a

(0,5—0,4-1,0)15000- 9,81
> v

n> : 11=5,1.
2.0,4.sin90° - 4000

Takvm obpasom, AnsA NnpegoTBpalleHnsa BOKOBOMO CKOMbKEHUS NATA CEKLMIA rpy3a, pacnofioXeHHOro B ABYX Apycax,
HeobXoAMMO CeEMb TMBKWUX CPEACTR KpenneHus.

OTBeT Ha Bonpoc 2 — [pu pasMelleHnn rpysa B COOTBETCTBUM C pUCYHKOM .3 ans npepotepalleHns 6okoBoro
CKOMBXEHWA TPy3a W €ro CKONBKEHWUA Ha3azd, Ans NPWKUMHOIO HaTsXeHWs rubKux cpefcTB KpenneHus Heobxoaumo muc-
nonb3oeate 16 rMbkux cpeacTs kpenneHus. MNMpu CNOMb30BaHUM AMNVHHBLIX 3aLLUMTHBIX KPOMOYHLIX Yronkos ByneT gocra-
TOMHO Mcnonb3oBaTth 12 rubkux cpedcTB KpenneHus (cM. pucyHok I.6).

NI 9

AN

u
|
1
|

e—
e—

N
- >
|

PucyHok "6 — Pa3meLlleHne rubkux cpeacTB KpenneHus
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MpunoxeHue
(pekomeHgyemoe)

ConepmaH ne NpoToKona UCNbITaHUN

1 CepeHuna 06 opraHusauMu, NPOBOAUBLLEN NCMBITAHNUS.

2 YkazaHue Ha NPOTOKON UCMLITaHUA B OTHOLEHUN 3(OhEKTUBHOCTY CUCTEMBI KPEMNTEHWS rpy3a B COOTBETCTBUM C
FOCT P 70472.

3 Homep u gata npoTokona MenbiTaHW.

4 Mapka, mogens, Tun ATC.

5 WNpeHTupurkaynoHHsln Homep ATC.

6 [og Bbinycka unv mogeneHbin rog ATC.

7 pyzonogvemHocTts ATC.

8 CsepneHwusa ob narotosutene ATC.

9 lMoapobHoe onucaHne Kysoea ATC, BKoYasa ero matepuran U pasMmepsl, C NPUNoXeHMem gotorpadui.

10 MoagpobHoe onucaHwe rpy3a, UCNoNb30BaHHOMO MPU UCMbITAHMAX, BKIHOYaA cneumcrkaumio rpysa 1 ynakosku, a
TaKKe Maccy rpysa, ero pasamepsbl 1 KoahOULUEHT TPEHUS.

11 MNogpobHoe onucaHve CUCTEMbI KpEMMEHUS rpy3a U XxapakTepa ee HarpyXeHus npu UcrnbiTaHusaX.

12 lNorogHble ycrnoeus.

13 lMpoBepsieMoe HazHa4YeHWe CUCTEMbI KDEMNMEHUA rpy3a:

13.1 lNepeBoaka rpysa B ATC.

13.2 lNepeBoaka rpyxeHoro ATC B enes3HogopoXHOM TpaHcnopTe.

13.3 lNepeBo3ka rpyxeHoro ATC B MOpPCKOM TpaHcnopTe.

14 MeTtog ucnbITaHWUiA: CTaTUYECKUIA NI AUHAMWUYECKUIA.

15 OnucaHue ucneiTatensHoro 060pyaoOBaHNs, BKIOYas CBEAEHUS O CPencTBax M3MepeHui.

16 MogpobHoe onncaHKWe NPoBeAeHHbIX UCMbITaHUI C NpUNnoXeHueM doTtorpacui.

17 Peaynbstathl UCMbITAHWUA.

18 BblBOAbLI OTHOCMTENBHO HEODXOAUMOW CUCTEMBI KPEMMEeHWs rpy3a Ans NpefoTBPaLLeHWs ero CKOMBXEeHUA U
ONpOKNALIBAHWUS Brepen, Ha3ad U B CTOPOHY ANs pasnuyHbIX COMETAHUI pa3MeLLEHWA Tpy3a, BUAOB TPAHCMOopTa, a Takke
TMNa rpy30BOW TPAHCMOPTHOW eAMHULBI (KY30B 3aKpLITOro MW OTKPLITOrO TWUMNa, KOHTEMHEp 1 Op.).

19 MecTo 1 gara npoBeaeHUsi UCTbITaHWA.

20 [JomkHoCTb, (haMunus, MHULMansI U NoANMCL NvLa, NPOBOAMBLLETD UCTBITAHWA.

21 [OomkHOCTE, haMunus, MHULManNsI U NOANWCE PYKOBOOWTENS UCTMBITATENLHOW OpraHvM3aLmm.
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MpunoxeHue E
(cnpaBo4Hoe)

PacuyeTbl, 060CHOBLIBalOLME 3HAYEHWUA YrNa HaknoHa nnaTtcgopMbl NpU NpoBeAEHUU CTaTUYECKUX
MCNbLITaHUIA NOCPeaACcTEOM HaknoHa ATC

[ns nonyyexus B rubkux cpeacTBax KPEMneHUs NpU HAKNOHE rpy30Bol nNnaTtopMel TEX e CWn, KoTopble Bbinu
nony4YeHbl NpW pacyeTax B COOTBETCTBMW C pasgernom 6 HacToswero craHgapta Ans yyYeTa CKOMBXEHWH, UCMOoNb3yoT
crneaytowme hopmynsl.

Heobxogumebii cTaTUHECKMIA YIron HaKMoHa B NPOA0NbHOM HanpaBneHnM BelYMCNSAIT Kak (OyHKLMIO 1L fu’ c,¥uc,ana
[OCTUXKEHWSA TOW Xe CUMNbl Fg NMPY Kpernnexnun nof yriom, 4To U Npu pacyeTe B COOTBETCTBMN € 6.5.2.

Tpebyemyto Fp BbIMMCHSAOT Mo popmyne (20).

B HaknoHHOM MONOXeHWU Tpebyemyo TOPU3OHTANBHYKD YAEPXKMBAKLWYW cuny Fg B TMBKOM CpefcTBE KpenneHwus
BbIYMCISIOT B COOTBETCTBUM € pyucyHkom E.1 no cdopmyne

ZFR-cosu+(p-fu-ZFR-sina+u-fp-m-g-cosm)=m-g-sinq:,

m-g-(sing—p-f, -cose)

FR > - i
2-(coso+p-f, -sina)
(E.1)
MopcTasue 3HaveHue Fg B chopmynbl (20) 1 (E.1), nonyyatoT hopmyny
m-g-(c,—n-f -c,)=m-g-(sin (p~p-fp-coscp) < sin(pfp-fu-cos.(p=cxfp-fu © Gy (E:2)
Mpuy=np- fu copmyny (E.2) npeobpasytoT kK cnegytowemy Buay
sin(pfy-cosw=cx,y~y-cz. (E.3)

p-fp-2FR-sina + u-f“-mvg'cosq)

PucyHok E.1 — Cxema npoBegeHWs UCNbITAHWIA NOCPeacTBOM HaknoHa ATC

Takum oBpasom, 3Ha4eHne yrna HaknoHa rpy3o0Bor nnatdopmMel ¢ ABNSETCA QyHKUMER KoadhdrUMEHTOB ropu3oH-
TanbHOrO YCKOPEHUS G, U G, ANS 3aaHHOro HanpasneHns (Bnepeg, B6OK MK Ha3ad) v koapduuneHTa BepTUKansHoro
YCKOPEHUSA C,,.

AHanoruyHo cpopmyne (E.3) BelBOAAT hopmMynbl ANA OpYrux BApUaHTOB KpenneHust (bnokupoBka, HaTsxeHue rmb-
KUX CpencTB KpenneHws), rae daktop y, NpUHUMAaeT 3Hadenusa p, B/AN - H), b___/h, LIH, b____lh

non npog'' "
[Mpeobpasosae dopmyny (E.3) oTHocuTENBHO ¥, NOMNy4YatoT:
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 Cxy —sing

= €z —COSQ (E4)

PacyeTbl NpoBOAAT ANA ONPEeAEneHns yIma HaknoHa rpy30Boi nnatdopmMbl @ NpW pasnuyHbIX 3Ha4eHUsX hakTopos
¥, KO3 MLIMEHTAX FOPU3OHTAINBHOMO YCKOPEHUA C, U Cy» MPVHMMAIOLLNX 3HAYEHNS 1,0;0,8;0,7; 0,6 n 0,5, npu koadhonun-
eHTe BepTUKabHOro yekoperua ¢, = 1,0.

PeaynkTaThl pacHeToB NpUBeAeHbl B AMarpaMme Ha pucyHke 18 v B Tabnuue 1 HacTosLlero cTaHaapTa.
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[11 OWHEH 12195-1:2021

[2] ECE/TRANS/WP.29/78/Rev.6
[3] WMCO 7500-1:2018

[4] MSC 93/22/Add.3, npunoxeHue 20

Bubnuorpadun

YcTpoWcTBa AN 3aKpenneHns rpy3oB Ha AOPOXHbIX TPAHCMOPTHEIX CpeacTeax.
BesonacHocte. Yacte 1. Pacuet cun 3akpennenms (Load restraining on road
vehicles — Safety — Part 1: Calculation of securing forces)

CBogHas pe3orntouns 0 KOHCTPYKUWK TpaHCnopTHLIX cpeacts (CP.3)

Matepuansl metTannuyeckme. Kanmbpoeka u Bepumkauma MalluuvH ans cratu-
YECKUX WUCMbITAHWIA B YCNOBKUAX OQHOOCHOTO HarpyxeHus. YacTb 1. MawuHel ans
MCnbITaHua Ha pacTtskeHuve/cxatne. Kanmbpoeka u Bepudmkaumsa cunonsme-
puTtensHoin cuctembl (Metallic materials — Calibration and verification of static
uniaxial testing machines — Part 1: Tension/compression testing machines —
Calibration and verification of the force-measuring system)

Kopgekc npaktukun MMO/MOT/ESK OOH no yknagke rpy3oB B [py3OBble
TpaHcnopTHele eguHMUel (Kogeke ['TE)

YK 656.1:006.354

OKC 43.040.10

Knwo4esble croga: dBTOTPAaHCNOPTHbIE CpeacTBa, KpenrneHuwe rpy3os, TeXHU4Yeckue TDEGOBBHMH, MeToabl

McnbiTaHUA
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