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Mpepucnosune

Llenn, oCHOBHble NPUHLUMMNbI 1 OCHOBHOW MOPSAOK NpoBefeHns paboT No MeXXrocyAapCTBEHHON cTaH-
faptnsauun yctaHosneHbl FOCT 1.0— 2015 «MexkrocygapcTtBeHHas cuctemMa ctaHgapTtusaumun. OCHOBHble
nonoxeHnsa» TFOCT 1.2— 2015 «MexxrocyfapcTtBeHHas cuctema ctaHgaptnsauun. CtaHgapTbl MexXrocyaap-
CTBEHHbIE. MpaBuna n peKoMeHaaunumn no MexxrocyfapcTBeHHON cTaHjapTusauumn. Npasuna paspadboTku, npu-
HATUA. OGHOBNEHUS N OTMEHbI»

CBefeHus o cTaHgapTe

1 PA3BPABOTAH OTKpbITbIM aKLMOHEPHbIM 06LLeCTBOM «HayyHO-UccnefosatebCKMii KOHCTPYKTOPCKO-
TEXHONOTMYECKU NHCTUTYT noasuxHoro coctasa» (OAO «<BHUKTWU»)

2 BHECEH MexrocyfapCTBEHHbIM TEXHUYECKMM KOMUTETOM No cTaHgapTtusaummn MTK 524 «KenesHo-
LOPOXHbIV TpaHCNopT»

3 NPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHjapTu3auuun, MmeTpoaorun n ceptudmnkaumnmn (npo-
TOoKon oT 20 anpensa 2016 r. Ne87-)

3a npuHATNE NporonocoBann:

KpaTkoe HanmeHoBaHue cTpaHbl Kopa ctpaHbl no MK CokpalleHHoe HauMeHoBaHue HalMoHaNbHOro opraHa
no MK (MCO 3166)004 97 (MCO 3166) 004 97 no ctaHgapTMsaunn
ApMeHua AM MU1H3IKOHOMUKW Pecnybnnku ApmeHns
Benapycb BY locctaHpapt Pecny6nnkun Benapycb
KazaxcraH Kz loccTaHaapT Pecnybnnkn KasaxcraH
Kuprususa KG Kblprbi3craHgapt
Poccus RU PoccraHgapt
TamKukncTaH T TampKuKcraHgapt

4 Mpukasom defepansbHOro areHTcTea No TEXHUYECKOMY PeryimpoBaHuUio U MeTponornn ot 27 uions
2016 r. Ne 885-cT MexrocygapcTBeHHbln ctaHgapT TOCT 33783— 2016 BBefeH B geiicTBUe B KayecTBe Ha-
uMoHanbLHoro ctaHgapra Poccuiickon degepauunn ¢ 1 mas 2017 roga.

5 HacToswmii ctaHgapT MOXeT ObITb NMPMMEHEH Ha A06GPOBONLHON OCHOBe ANs cobnogeHns Tpebo-
BaHUN TEXHUUYECKUX pPernaMmeHToB TamMOXXeHHOro coto3a «O 6e30MacHOCTU YKeNe3HOJO0POXKHOIo MOABUKHOIO
cocTaBa» 1 «O 6€30MacHOCTU BbICOKOCKOPOCTHOTO YKENE3HOA0POXXHOIO TpaHcnopTa»

6 BBEAEH BIMEPBbIE

NHhopmauusa 06 n3amMeHeHusX K HacTosweMy cTaHfapTy ny6AnKyeTcs B eXKerogHom (no cocTtos-
HUIO Ha 1AHBapsa TeKyLLero roga) MHQOpPMaLMOHHOM yKa3aTtene <HaunoHanbHble cTaHgapThl». aTeKCT
W3MEHEHWI 1 MOMPaBOK — B eXeMecsauyHOM WH(OopMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHAapThi».
B cnyyae nepecmoTpa (3amMeHbl) A OTMEHbI HACTOSLWEero ctaHjapTa COOTBETCTBYHOL ee yBejoMe-
HVe 6yfeT onyblMKOBAHO B €XKEMeCAYHOM MHGOPMaUMOHHOM yKkasaTtene «HauuoHanbHble CTaH4apTbl».
CooTBeTcTByHOULas MH(OPMaLUsi, yBeOMIEHNE U TEKCTbl pa3sMellalTcs TakXXe B MH(OopPMaLoHHO
cucTeme o6LLLEro Nonb30BaHMA — Ha odmumanbHOM caTe ®egepanbl/oro areHTCTBa Mo TEXHMYECKOMY
perynmpoBaHuio 1 MeTpoiorun B cetn MHTepHeT (ivkviv.gosf.rul

© CraHpgapTuHpopm. 2016

B Poccuiickoii ®egepaunn HacTosiWuii cTaHAapT He MOXKET 6bITb MONHOCTBLIO UM YACTUUYHO BOCTNPOU3-
BefEH. TMPAXMPOBAH U pacnpocTpaHeH B KauyecTBe 0MLMansHOro usgaius 6e3 paspeluerus degepanbHo-
ro areHTCTBa Nno TeXHUYECKOMY PeryaMpoBaHmnio 1 MeTponorum
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M E X T OCVY A4 AP CTUBETHUH B R C T A HOAWPT

KONECHbLIE MNAPbI XXENE3HOAOPOXHOIO NOABMXHOIO COCTABA

MeToabl onpefeneHnsa nokasatenei NpoyYHoOCTm

Wheelsets of the railway rolling stock.
Methods of strength performance determination

[ata BBegeHus — 2017— 05— 01

1 0O6nactb NpUMeHeHUA

HacTtosAwmin ctTaHaapT pacnpocTpaHsieTca Ha konecHble napbl (KM) u konecHble 6nokun (KB) kenesHopo-
po>kHOro nogswxkHoro coctasa (MC): NTOKOMOTMBOB, MOTOPBaroHHOro noaswxHoro cocrtasa (MBTIC). cneuwn-
anbHOro >Xenes3Ho4opOoXHOro nogsuxHoro coctasa (CMC).

HacToswwuii cTaHgapT ycTaHaBiMBaeT MeToAbl onpeAeneHuns 3HadyeHunii nokasareneii npoyHoctn KM u Kb.

2 HopmaTuBHbIE CCbIJIKK

B HacTosueMm cTaHjapTe UCNO/b30BaHbl CCbIIKW Ha Clefylolie MeXXrocyjapCcrBeHHble cTaHjapThl:

FOCT 12.0.004— 90 Cuctema ctaHgapToB 6e3onacHoCcTU Tpyaa. OpraHm3aums obyvyeHns 6e3onacHocTn
Tpyfa. O6wmne nonoxeHns

FOCT 12.2.003— 91 Cuctema cTtaHgaptoB 6e3onacHoctn Tpyfa. O6opyfoBaHne nNpon3BOACTBEHHOE.
O6ume TpeboBaHNA 6e30nacHoOCTM

FOCT 12.4.026— 76' Cuctema cTaHgapToB 6e3onmacHoOCT Tpyaa. LiBeta curHanbHble U 3Haku 6e3onac-
HOCTHU

FOCT 25.502— 79 PacyeTbl 1 UCMbITAHWA Ha NPOYHOCTL B MaLUMHOCTPOEHUN. MeTofbl MexaHUdYecKnx
ncnbiTaHWii MeTannoB. MeTogbl UCMbITaHWIi Ha ycTanocTb

FOCT 25.504— 82 PacueTbl 1 UCMbITaHNA HA NPOYHOCTL. MeToAbl pacyeTta xapakrepucTuK conpoTunee-
HUA ycTanoctu

FOCT 25.507— 85 PacueTbl 1 UCNbITAHUS HA NPOYHOCTb B MAalIMHOCTPOEHUN. MeToAbl MUCMbITAHWUA Ha
yCcTanocTb Npu aKCNayaTaumoHHbIX pexnmax Harpy>keHus. Obuwmne tpe6osaHmsa

FOCT 4491— 86 LleHTpbI KoNecHble nnTbie 418 MOABUXXHOIO cocTaBa »efnes3HbIX gopor Konen 1520 mm.
Obume TexHuyeckme ycnoBus

FOCT 4835— 2013 KonecHble napbl Xene3HoJopoXHbIX BaroHOB. TeXHUYECKME YCNoBUA

FOCT 10791— 2011 Koneca uenbHokaTtaHble. TeXHUYecKne ycnosmsa

FOCT 11018— 2011 KonecHble napbl TArOBOro NOABUXXHOIO cOCTaBa >ene3HbIX Aopor Konen 1520 mm.
ObLume TexHnyeckme ycrnosus

FOCT 16504— 81 Cuctema rocyfapcrBeHHbIX UCMbITaHWU NPOAYKUUN. VICbITAHUSA 1 KOHTPO/b KayecTBa
npoaykuun. OCHOBHblE TEPMUHbI Y ONpejeneHns

FOCT 21616— 91 TeH30pe3uncTopbl. O6LLME TEXHNYECKME YCIOBUSA

FOCT 23207— 78 ConpoTtuBneHue yctanoctu. OCHOBHble TEPMUHbI, ONpefeneHns 1 0603HadYeHns

* Ha Tepputopumn Poccuiickoin ®eaepaunn aelicteyer TOCT P 12.4.026— 2001 «Cuctema ctaHaapToB 6e3onac-

HoCTU Tpyda. LiBeTa curHabHble, 3Hakv 6e30MacHOCTM 1 pa3MeTKa CUrHasibHasl. HasHaueHvie 1 npasuna npuMeHeHus!.
06LLMEe TEXHNYECKME TPEGOBAHWS 1 XapaKTEPUCTVKW. MEeTOAbI UCTbITaHWI.

M3paHue ouymanbHoe
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FOCT 31847— 2012 KonecHble napbl cneynansHOro NoABMKHOro coctasa. O6LmMe TeXHUYecKme ycnoBus

FOCT 32207— 2013 Koneca >ene3HoL0p0o>XKHOro NoABMXHOro coctaBa. Metofbl onpejeneHnsa octartoy-
HbIX HanpsKeHnl

FOCT 33200— 2014 Ocu KONECHbIX Nap >XenesHoL0POXHOro NOABMXHOro coctaBa. Obuime TexHMyeckue
ycnosus

MpumeuvaHune — [pu NONL3OBAHWM HACTOSLLMM CTAHAAPTOM LieNecoo6pasHo NpoBepuTh AeiiCTBUE CCbINoy-
HbIX CTaHAAPTOB B MH(OPMALMIOHHON cuCTeMe O6LLEro Mob30BaHKsl — Ha oULMaibHOM caiite defepaibHOro areHT-
CTBa M0 TEXHUYECKOMY PEryNpOBaHNIO 1 METPOMIOTMM B CETU VIHTEPHET MM MO eXKErogHOMY MHOPMALMOHHOMY YKa3a-
Tento «HaluMoHabHble CTaHAapTbl», KOTOPbI ONYGIMKOBaH MO COCTOSIHMIO HA 1 AHBaps TEKYLLEro roga, v no Bbinyckam
€XEeMECSIUHOI0 VH(OPMALMOHHOTO yKasartenis <HauyoHa/bHble CTaHAaPTbI» 3a TEKYLLWIA rog, ECNM cCbiNoYHbIN cTaHaapT
3aMeHeH (M3MeHeH), TO MpY Mo/b30BaHNN HACTOSILLIMM CTaHAAPTOM CliefyeT PyKOBOACTBOBATLCS 3aMEHSIHOLLYM (M3MEHEH-
HbIM) CTAHAAPTOM. ECIM CCbINOUHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOXKEHME, B KOTOPOM [jaHa CCbIIKa Ha Hero,
NPUMEHSIETCS B YacTU, He 3aTparmBaroLLeli 3Ty CCbIIKy.

3 TepMuHbl 1 onpeaeneHns

B HacTosilem cTtaHgapTe npuMeHeHbl TepMuHbl Mo FTOCT 16504, TOCT 23207. a Takxke cnefytowme
TEPMUHbI C COOTBETCTBYIOLLMMU ONpejeneHnamMu:

3.1 6a3a ucnbiTaHuii: Hanbonblwasa NPOJOMKUTENBHOCTb (MO YMCAY LMKIOB Harpy>KeHus) UCMbITaHWnii
Ha ycTanocTtb, 3ajaBaemMas npejsaputenbHo.

3.2

6aHgax: [letanb COCTaBHOIO Kojieca, UMerLwas cneyuanbHblii Npoduib, obecnednsaroLnii ero KoH-
TaKT C peNbCoM U 3ajjaBaemMble YCIOBUS KOHTaKTa.
[FOCT 11018— 2011, nyHKT 3.8]

3.3 60KOBbIE CUbI: TOPU30OHTANbHbIE MOMNEPEYHbIe CUMbI, BbI3BaHHbIE BUNSIHUEM 3KWMNaxKa, LeHTpo-
B6EXHbLIMU CMNAMMW HAAPECCOPMOro CTPOEHUSI NPU BNUCLIBAHUM B KPUBbIE, CUIAMU MHEPLUU HeobpeccopeMm-
HbIX Macc KM Ha ropu3oHTa/IbHbIX HEPOBHOCTSX MYTH.

3.4 BepTUKanbHble cunbl: CUabl Beca, CUbl MHEPLUM 06PEeCcCOopeHHbIX U HeobpeccopeHHbIx Macc Kl
npy KonebaHUax aKUNaka Ha BePTUKa/bHbIX HEPOBHOCTAX NyTH.

3.5 gucKoBbI it TOpMO3: C60poUHas eguHMLA, NpegHasHadyeHHas 48 PPUKLUOHHOTO TopmodkeHusi MC
C NOMOLLBIO ANCKOB, YCTaHaBIMBaeMbIX Ha ocv KM nam Ha 60KOBbIX CTOPOHAX AWCKOB XO40BbIX KONec.

3.6 AickoBasa 4YacTb LLONILHOTO Kofeca: YacTb Koneca (KONECHOro LEeHTpa), pacnonoXeHHas mexay
06040M Y CTYNULEN 1 nMeroLwas NioCKy, KOHUYECKYIO, N30THYTY0. S-06pa3Hyto nin Apyryto hopmMy aucka.

3.7

3aKka3uuk: MNpeanpusTMe, opraHnsauns Uin PUAMYEcKoe Lo, No 3asBKe WM JOrOBOPY C KOTOPbIM
ocyuLecTBaseTcs pa3paboTka, NPOM3BOACTBO U (MAK) noctaska K.

[TOCT 4835— 2013, nyHKT 3.4]

3.8 KacaTteNbHble cunbl. CUAbI, Nexaline B NNOCKOCTU Koneca W HanpaBieHHble MO KacaTenbHol K
o6oay (6aHfaxky), 06YCNOBNEHHbIE CUNOW TATU, TOPMOXKEHUS, GOKCOBaHMA 1 NepejaroLmecs Ha Koneco ye-
pes3 ocb UM 3NEMEHTbI TArOBOro NpPUBOAA.

3.9 konecHasi napa — aHanor: K. nverowasn nofo6Hble TEXHUYECKMe napamMeTpbl.

3.10

KonecHbli 610K (KB): C6opoyHas eguHuua, coctoswas us 4Byx He3aBUCUMbIX KonecHbIX y3n0B (KY),
NPUKPENNEHHbIX K paMe KOMECHOro 6/10Ka C BO3MOXXHOCTbHO ABUXKEHUS MO KOfee NOCTOAHHOW WNPUHBI Nnn
CO CMEHO LUMPUHbI Konewu.

[FOCT 4835— 2013, nyHKT 3.5]

3.11 KoNecHo-MOTOpPHbLIN 6n0K: C60pOYHas eanHMLA, COCTOsLLAA U3 KONECHON napbl, TATOBOrO 3nekK-
TpoaBurartensa ¢ pefyKropom Unmn pejykropa.
3.12
Ko/ieco coctaBHoe (xofoBoe): CoopoyHan eanHunua Krl. coctoaulas u3 KOJecHoro LeHTtpa, baHgaxka
1 3aKpennsoLLero ero 6aHfaXkHoro KonbLa.
[FOCT 11018— 2011. nyHKT 3.5]

MpumMeuaHue — COCTABHOE KONECO MOXET UMEThL 6O/EE COXKHYHO KOHCTPYKLMIIO, BK/IOUAOLLYHO YNpyrue ane-
MEHTbI UM BCTPOEHHbI TOPMO3HOI AVICK, YAIMHEHHYHO CTYMULY AN1S YCTAHOBKU Ha HEl 3y6uaToro Koneca.
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3.13

Koneco uenbHoe (xopoBoe): LlenbHasa getanb KonecHon napbl ¢ 06040M, AMCKOBOW YacTb U CTYNULEN.
[FOCT 11018— 2011, nyHKT 3.4]

3.14 koneco xogosoe: fletanb KN n Kb. npeacTtaBnstowas coboii LenbHyo getanb UAn c60poYHYyo
eAnHULY, Npu BpaLleHNn KOTOpPOoi B HENOCPeACTBEHHOM KOHTaKTe C pefibCOM OCYLLeCTBAsSeTCA nepemMeLlleHne
xenesHogopoxkHoro MC.

3.15 KonecHbI LeHTp: [leTanb cCOCTaBHOroO Koneca ¢ 06040M, JUCKOBOW, KOpobyaTol (4BYXAMCKOBO)
MAN CNNLEBOM YacTbio M CTYNULENR, pacnonoXXeHHasa mexay 6aHfaxxom n ocbio K.

3.16 KonecHblit y3en (KY): C6opoyHas eanHuua, coctosiwas n3 noayocu, HENOABUXKHO 3aKpPenNeHHOro
Koneca ¢ TOPMO3HbIMU JUCKaMU, BYKCOBbIX Y3/10B (Hapy>XHOro 1 BHYTPEHHEro) 1 pyrux getanei.

3.17 konecHasda napa HemoTtopHas: KIl. He nepejatowwas TAroBoro ycunus.

3.18 moTopHana konecHana napa: KI. nepeparoLias TAroBoe ycunme npu BpaleHuu.

3.19 Haberatowee koneco: Koneco, HaberatoLee Ha Hapy>KHbI pefbC U SABNSAOLLEeeCs HanpasasoWwmm
npu BNucbIBaHUK MC B KpUBbIE y4acTKu NyTu.

3.20

060[ Koneca: HapyxHas yTo/nuweHHas 4acTb LeNbHOro Koneca, MMetowas cneunanbHbliili Npohnib.

obecneyrBaloLLnii ero KOHTaKT C peNbCoM 1 3ajaBaemMble YCN0BUS KOHTaKTa.

[FOCT 11018— 2011, nyHKT 3.7]

3.21

060/ KONECHOro ueHTpa: HapyxHas yTonlieHHas 4acTb KONECHOro LeHTpa, npejHasHadyeHHasn gns

nocagku 6aHgaxa.

[FOCT 11018— 2011, nyHKT 3.12]

3.22 oCb KONEeCHOW napbl: SNeMeHT KONeCcHOl napbl NOABMXXHOIO coctaBa, NpejcTasBnatoLmnii cobon
LenbHYo fieTanb KPYr1oro nonepeyHoro ceveHuns, MetoLLyto pasHble gnamMmeTpbl Mo AinHe B 3aBUCMMOCTY OT
yacTei 1 ycunmii, BO3HUKaIOLLNX B HUX.

3.23 ocTatouYHble HanpaXXeHna: HanpsaxxeHusa, BO3HUKatOLLMe BCe[CTBUE TEXHONOTMYECKNX U SKCMY-
aTauVoHHbIX BO3/€CTBUIA (TEMNOBbIX UM MeXaHUYeCKUX) 1 ocTatolmecs B KOHCTPYKLUUW NOCNe CHATUS 3TUX
BO3J€ENCTBUIA.

3.24 odceT: KOHCTpYKUMOHHOE cMelleHne obofa (6aHfarka) Koneca OTHOCUTENbHO CTyNuLbl Koneca
(konecHoro ueHTpa) B pagnaibHOM CeYeHuu.

3.25 nonroHHble xogoBble ncnoltTaHna: Vcnoitanua K. Kb npu gsm>xeHun MC. npoBognMble B ycTa-
HOBNEHHOM NOPsiiKe Ha aTTeCTOBAaHHOM y4acTKe NyTu WUin Ha AelCTBYIOLLNX MarncTpaibHblX Xenes3Ho4opoX-
HbIX NYTAX, XapaKTepHbIX 4NA YCNOBUI 3KCnnyataunu n HasHavenus McC.

3.26 nonyocb KONecHoro ysna. dnemeHT KY, Ha KOTOPOM MOHTUPYHOTCA XOAOBOE KO/NEeCcO C TOPMO3HbI-
MW JUCKaMU 1 MOALLINMHUKMN.

3.27

nonblil Ban: SnemMeHT TAroBOro NprBofja, OXBaTbiBalOWMii cpedHtoo YacTb ocu K v nepepgatoLymii
KPYTALLNA MOMEHT OT 3y6yartoro koneca Krl.
[FOCT 11018— 2011, nyHKT 3.25]

3.28 npoTtoTun KM, KB: KMN. KB nnn nx anemeHTbl (KONeco, ocCb), aHanorM4yHblie NpoBepsemMoin No KOH-
CTPYKUMW. Matepuasy, TEXHONOTUUN U3rOTOBNEHUS U (UIN) YCNOBUAM Harpy>XeHus npu akcnayarayuu.

3.29 npepen BblHOCAMBOCTU ocu KM (nonyocu KB): Hanbonbwaa amnanTyga uukna perynsipHoro
Harpy>keHusa ocu KM (nonyocn KB) LMKANYECKMM CUMMETPUYHBIM KPYroBbIM U3rnMboM, KOTOPYH OCb (MONYOCh)
Bbljiep>XxuBaeT 6e3 06pa3oBaHNs yCTaNOCTHOW TPeLUHbI [0 6a30BOro Yncna LMKIoB.

3.30 npefgen BblHOCcAMBOCTU Konoca KI (KB): Hambonblian amnantyga UMKna perynsipHoro Harpy-
»>XeHuns koneca KI (KB) unKanyeckum KpyroBbiM U3rmbom, oTHeceHHas K QMKCMpOBaAHHOMY cCpefHeMy Hanps-
YKEHMIO LMKa, KOTOPYIO KONeco BblAepXXuBaeT 6e3 o6pa3oBaHusi yCTanoCTHON TpeLmHbl 40 6a30BOro yncna
LMKNOB.

3.31 npo4yHoCTb: CBOWCTBO feTann WUAN KOHCTPYKUMM BOCNPUHMUMATb BO3AeliCTBME BHELLHUX cun 6e3
paspyLueHns n 6e3 n3aMeHeHNs reoMeTpMyecKux pasmepoB BCeACTBME NNACTUHYECKUX AedhopmMmaLuid.

MpumeyaHune — TepMWH He pacnpoCTpaHAETCs Ha OLEeHKY COCTOsIHUA paboumnx noeepxHocTeli oboga Lenb-
HOro Koneca 1 6aHgaxa CoOCTaBHOTO (BbILLEepOUHbI, U3HOC, Han/bIBbI U T.1.).

3.32 c6eratouwee koneco: Koneco KI. npoTMBONONOXXHOE HaberatoLiemy.
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3.33 conpoTuBneHune yctanocTu getanei Kr: CBOWCTBO Konec, ocei napyrux getanein KN npotnso-
CTOATb YCTANoOCTV NpU AeNCTBUM SKCNNyaTaLNOHHbIX MEXAHUYECKUX U TeMMepaTypHbIX Harpy3ok.

3.34 ctaTuyeckasi MPOYHOCTb: MPOYHOCTb, OLEeHMBaeMas Npu felicTBMN OAHOKPATHbLIX AN PejKo Mno-
BTOpAIOLWMXCA (MeHee 103 pa3 3a CPOK CNy>X6bl) NpefenbHbIX (3KCTpeMabHbIX) Harpy3oK.

3.35 cTtynuua konoca, 3y64atoro Koneca unM TOpMO3HOro Aucka: LleHTpanbHas yTonuieHHas Yactb
XO[I0BOr0 MAN 3y6yaToro Koneca, TOPMO3HOrO AMcka C OTBEPCTUEM /1 YCTAHOBKM UX Ha OCU KONECHOW napsbl.

MpumMeuvaHune — CTynuua Koneca MOXET 6blITb C YAIMHEHHBIM BbICTYNOM (YAMMHEHHas cTynuua) Anst hopmu-
poBaHMA NOCaA04HON NMOBEPXHOCTU MOJ YCTAHOBKY Ha Heli 3ybyatoro Koneca (1 apyrmx getanei).

3.36 cxema Harpy>eHus: CxemaTnyeckoe naobpaxxeHne cunoBbix hakTopoBs, gericTBytowmnx Ha K, Kb
NAN UX 3NeMeHTbl B aKcnayatauun.

3.37 TepMouumKanyockas yctanocTb: lpouecc NOCTENEHHOro HaKoMAeHWs MOBPeXAeHuin marepu-
ana noj gencrtesmemM HepaBHOMEPHOro MHOFOKPaTHOro HarpeBa W OXNaXkAeHWs, NPUBOAALMUNA K N3MEHEHUNIO
CBOWCTB MaTtepuana, 06pa3oBaHNio TPELLNH U paspyLLEHUIO.

3.38 TemnepaTtypHble Hanps>KeHua: Hanps)xeHus, BO3HUKaloLWmMe B Konece npu ppuKLUMOHHOM KONo-
[OYHOM WU JUCKOBOM TOPMOXXEHUWN BCNeLCTBNE HEPABHOMEPHbLIX TEMMEpPaTypPHbIX NONen.

3.39

TOPMO3HOW AUCK: YacTb AMCKOBOro TOpMO3a, yCTaHOBNEHHAs Ha GOKOBbIX CTOpPOHax AMcKa Koneca

WU CTynuLbl TOPMO3HOIO AMCKa.

[TOCT 4835— 2013. nyHKT 3.14]

3.40 TexHonornyeckasa ocb: fletanb, yctaHaBiMBaemMasi B UCMbITyeMOe KO/Neco ANsl CO3JaHuss B HEM
KPYroBoOro u3rnbarouiero MoMeHTa npu UCnbiTaHUSAX ero Ha yCcTanocTb.

3.41 ueHTpo6GexXHble cunbl: O6bEMHbIE CUbI, 06YCNIOBNEHHbIE BpaLLEHUEM KO/eca Kak UHEPLMOHHOW
Maccbl U HanpaBfeHHbIe OT OCK BpaLeHus (YUUTbIBAIOTCS NPU CKOPOCTSIX Bbilwe 250 Kw/u).

4 O6uwmne nonoxeHns

4.1 OnpefeneHne 3Ha4YeHUn Nokasarteneit NPOYHOCTU cnegyeT NPOBOAUTL NPU N3MEHEHUN KOHCTPYKLNN
KM. a Takke AN cepuitHo BbinyckaeMbix KI B cnyvyae M3MeHeHus YCNOBUIA 3Kcnayatauuun, NpuBoAsaLLmMX K
N3MEHEHMWIO [eCTBYIOWMNX Ha HUX Harpy3okK (yBelnyeHne KOHCTPYKLMOHHOW CKOpOCTW, 3KcnayaTaunOHHbIX
Harpy3ok).

MpunmeuvaHne — Mo mnameHeHeM KOHCTPYKUmK KIT noHnmaroT:

- UBMEHEHVEe PacnonoXXeHus fjeTaneii mexxay konecamu KI nnm npuMeHeHve HOBbIX ieTanei, NU3MEHSIOLLMX CXeMy
Harpy>keHust:

- M3MeHeHne (hopMbl 1 pa3MepoB Aucka (B T.4. ofceTa), 0604a, CTynuLbI Koneca:

- U3MEHEHWE HapY>KHOro UM BHYTPEHHero gnametpa ocu Krl. hopmbl 1 pa3MepoB ranTeneit, pacnonoyxeHns no-
Caflo4HbIX 1 MPUCOEANHUTENBHBIX 30H MO J/INHE OCU.

4.2 HanmeHoBaHus onpefenseMblx nokasateneit npoyHoctn KM (KB) 1 metofbl nx onpefgeneHus npu-
Be/leHbl B Tabnuue 1.

Ta6nuuyal
HanmeHoBaHue nokasarens MeTop onpegenerHus

1 MNpefen BbIHOCAMBOCTU HATYPHOTO Kojeca Mpy Harpy><XeHun LMKIMYECKUM KPYroBbiM U3ru- 7.6.3
60Mm1/ MMa
2 MNpepfen BbIHOCNMBOCTW HATYPHOW OCK NPY Harpy>KeHUM LMKIMYECKUM KPYroBbIM 13rnboml). MMa 7.6.2
3 KoaththmumeHT 3anaca cratmyeckoi NpoYHOCTU ancka Koneca Kzl 7721
4 KoathpmupmeHT 3anaca crtatmieckori NpoyHocTy ocn K> 7711
5 KoahthrumeHT 3anaca conpoTmBaeHns yctanocTu Koneca Kz 7722
6 KoahhmumeHT 3anaca conpotmeieHns yctanoctn ocu Kr2) 7.7.1.2
7 OcTaTouHble HampsHKeHNs CXXKaTus Ha NOBEPXHOCTM KataHus LienbHoro Konecad). Mra 7114
8 OcTaro4Hble HaNPsKEHUs CXKaTUs Ha MOBEPXHOCTU KaTaHns YepHOBOTro H6aHpaka3* Mia 7114

4



FOCT 33783— 2016

OKoH4YaHve Tabnmubl 1

HanmeHoBaHue nokasarens MeTtopg onpegeneHun

9 XvMMyecKme 1 MexaHN4Yeckme CBOMCTBa, MaKpo- 1 MMKPOCTPYKTypa MaTtepuana koneca n ocma™ 7115

10 MpoYHOCTb COeANHEHWIA Koneca, 3y64aToro Koneca, TOPMO3HOTO AUCKa C 0Cbio5% KH 7.10

11 MpoYHOCTb coeanHeHns HbaHaaka ¢ 06040M KONECHOrO LIEHTpa COCTaBHOro Koneca3* 79

12 OceBble gethopmaumm 0604a Koneca (M3MeHeHVe PaCCTOAHNSA MeXIy BHYTPEHHVMU TopLa- 7522

M1 0604b€B)3%5 M

13 Mporn6 ocy B MecTax Nocafo4HbIX MOBEPXHOCTEN NOALMMHUKOB 1 3yGUaTbIX Konec3s M 7713

14 BeposATHOCTb 6e30TKa3HoM paboTtbI3% % 7.8

I*OnpefenstoT Npu UCMbITaHWAX Ha YCTaNoCTb HAaTyPHbIX KOMeC 1 OCeit, ecnm npuMeHeHbl HOBble KOHCTPYKUMN U
Matepuaibl, TEXHONOMMW U3TOTOB/IEHNS, a Takoke Npn N3MEeHeHUN 3aBoja-u3rotosuterns. [lonyckaetcs UCrnob3osBaHve
pe3ynbTatoB paHee MpoBejeHHbIX VCMbITaHWA NPOTOTUMOB.

2' OnpepfenstoT ANa Konec 1 ocel, yctaHaBamBaeMbIX Ha HOBOM [MC. 1A Npy USMEHEHW KOHCTPYKLMK, TEXHONOT N
N3roTOB/EHVIS, 3aBOJOB-V3rOTOBUTENEN NN NPU U3MEHEHUM YCNIOBUIA SKCMyaTaumn.

3*0OnpeaenstoT Mo CornacoBaHmIo C 3aKas4vKoM (BnagenbLemM NHPPacTpyKTypbl).

4*TIpOBOJAT C LIENbI0 KOHTPONA KavecTBa U3roToB/IEHVS 1 CBOMCTB MaTtepuana oceil 1 Konec, NpoLUelnX ucrbita-
HVS1 Ha yCTasloCTb.

5*0npeensitoT pacieToMm U/unm KOHTPOeM AviarpamMmbl 3arpeccoBKU.

5 YcnoBusa npoBeAeHNS UCNbITAHUA

5.1 CteHgoBble ncnbiTaHus K. KB. konec {KonecHbIX LEeHTPOB, 3y6UaTbiX KONec), OCe, 6aHAaXKel npo-
BOAAT B 3aKPbITOM MOMELLEHUN C TeMnepatypoil Bo3gyxa oT 10 °C o 30 °C. B KOTOpPO€e yKa3aHHble 06beKTbI
MCNbITAHWUIA U MepUTEeNbHbI NHCTPYMEHT NOMELLAIOT HE MeHee YeM 3a OAHW CyTKW A0 Hayana npoBejeHus
N3MepPEHNIA.

5.2 TeH30pe3nCTopbl M TepMonapbl, yCTaHOBNEHHbIE Ha 06beKTe UCMbITaHWA, AOMKHbI ObITh 3aluLle-
Hbl OT NONajaHusa Bnaru, rpasu, MexaHN4ecknx NOBPEXXAeHN, MarHUTHbIX, ANEKTPUYECKUX N TemnepaTypHbIX
none.

5.3 ina UCKNOYEHUA BAVSHUA TeMNepaTypHOro npupatweHuns ConpoTueieHnsa paboyero TeH30pe3nCTo-
pa, BbI3BaHHOIO M3MeHeHMeM Temmnepatypbl OKpyXatolleil cpedbl, B U3MeEPUTE/bHYI0 CXeMy JOMKeH 6biTb
BK/IOYEH KOMMEHCALNOHHBIN TEH30pe3UCTOP (eCNN 3TO He NPeayCMOTPEHO U3MePUTENbHBIM NPUGOPOM).

5.4 ins UCKIOYEHUss HepaBHOMEPHOro o6ayBa npu paboTte cTeHAa ANS UCNbITaHWIA Ha ycTanocTb crne-
fyeT 3KpaHMpoBaTtb NOBEPXHOCTN O6bEKTa C NOMOLLbIO Pa3/NYHbIX Matepuanos (NOAN3TUNEH, MNEHKU, Opr-
CTeKno n gp.).

5.5 MexaHnyeckyto pa3pesky Koneca v 6aHgarka npy paspyLuaroLiemM MeTofe onpefeneHns octaTtouHbIX
HanpsHXKeHNn NPON3BOAAT C OXNAXKAEHNEM, He AoMyCKas pa3orpeBa A0 YCTaHOBAEHHbIX NpefenbHbIX Temne-
paTtyp Harpesa TeH30pe31CTOPOB.

5.6 MOBTOPHOE CHATUE MoKa3aHuii TEH30Pe3NCTOPOB NOcCNe onepauunii MexaHM4yeckol pas3pesku Konec
(6aHfarkeli) NPOM3BOAST HE paHee, YEM Yepe3 CYTKMU.

5.7 XofoBble NCNbITaAHUA NO oNpefeneHnto BANAHUA Npounna NyTn Ha Hanps>XeHHoe coctosiHne K nan
KB MC BbINOMHAKOT Ha y4acTKe NyTu NPOTAXXEHHOCTbIO OT 15 KM, atTTeCToBaHHOM B YCTAHOB/IEHHOM MNOpPSJKe.

5.8 Mo Tpe6oBaHU0 3aKasunka gnst onpefeneHns rmctorpaMmm pacnpegeneHns HanpsbxkeHnin K nam Kb
MNC NpoBOAAT XO40Bbl€ MNONMUITOHHbIE UCNbITAHUS Ha AECTBYIOLLMX yYacTKax XXene3HOoA0POXXHOro nyTu, BKIHO-
yaroume yyactkm pasanyHoro npoduns, KOHCTPYKLUUWU, XECTKOCTU U TEXHUYECKOro COCTOSHWUA. WcnbiTaHns
NpoBOAAT B N1060e BpemMsa rofa v npu ntoo6bIX NOrofHbIX YCNOBUAX, C obecneyeHnem 6e30MnacHOCTU ABMKEHUSA
B COOTBETCTBUUN C TPEOGOBAHUAMU HOPMATUBHbBIX JOKYMEHTOB, YCTaHaBIMBAKOLWMNX NpaBuia TEXHNYECKOW 3KC-
nayarauun >xkenesHbix gopor’.

McnbiTaHna NpPoBOAAT B FPY>KEHOM cocTosaHuu MNC. ¢ perucrpauvein napameTpoB ABMKEHUA, nokasare-
nel Hanps>KeHHOro COCTOSAHUSA B NPOLECCE ABMKEHUSA B PEXMMaXx, 3afaHHbIX NPOrpaMMoi NCnbITaHWUA.

* Ha TeppuTopumn Poccuiickoit deaepalym 3T TpeGoBaHys YCTaHOBEHbI B MpaBuiax TEXHUYECKON aKcnnyaTaumum
»enesHbIx fopor Poccuiickoii defepaupn, yTBepxaeHHbIX MuHTpaHcom Poccum 21 fekabps 2010 r., npyvkasom Ne 286.
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6Tpe6OBava K cpeanctesam msmepeHmﬁ n uncnblTatenbHOMY o6opyp,OBaHmo
6.1 Tpe6oBaHUa KuUcnbliTaTeNbHOMY 060pyLOBaHUIO

6.1.1 AcnbiTaTtenbHoe o6opygoBaHue JOMKHO 6bITb aTTECTOBAHO B COOTBETCTBUW C HOPMATUBHbLIMU f0-
KyMeHTamMun". NpMHATbIMU HaUuMOoHaNbHbIMW OpraHamMu Mo cTaHAapTu3annm, BXogAWwmMMn B coctas EBpasuniicko-
ro coBeTa no ctaHgapTU3auum, MeTponorum n ceptTuukaymmn.

6.1.2 B KayecTBe McnbiTaTeNbHOro 060pyJOBaHNSA LS 3KCNEPUMEHTANbLHOIO OonpeAeneHns Hanps>KeH-
HO-aethopmMumpoBaHHOro coctosiHua (HAC) oceit n konec. KMN. Kb (kanmbpoBku KI. KB) ¢ npMMeHeHneM TeH-
30MEeTPUYECKUX CXeM JONKEH NCNONb30BaTLCA CTEHA, 06ecneynsatoLLii BO3MOXKHOCTb NPUIOXKEHUA KBYKCO-
BbIM LWelikam KM (KB) BepTuKanbHbIX KBasuctatMyeckux cun 1 60KOBbIX CU/ B3aMOfelicTBUA rpebHa Koneca
C rofoBKOli penbca.

PekomeHgyeTca Mcnonb3oBaHWe aBTOMaTU3NPOBAHHOIO CUIOU3MEPUTENbHOIO CTeHfa, OCHalleHHOro
CUNoN3MepuTeNbHON CUCTEMON, NO3BONAIOLWEN OCYLWEeCTBNATL CTyneHYaToe Harpy>keHune K (KB) BepTukans-
HbIMW 1 6OKOBbIMWU CUNaMM.

6.1.3 Mpu ncnbITaHUAX Ha yCTanocTb HaTypHbIX oceli 1 konec KM (KB) gomkeH ncnonb3oBaTbCsA CTEHA,
obecneunBaroLWmnii UX Harpy>XeHne KpyrosbiM M3rnbéarouMm MOMEHTOM, UMUTUPYIOLWUM aBuKeHue KI no Kpu-
BbIM yyacTKaMm NyTu Npu B3aMmMogeincTBun rpebHsi Koneca ¢ rofoBKO penbca.

6.1.4 Mpu ncnbITaHUSAX MO OLEHKEe NPOYHOCTU CoeAuHEHNs Koneca (3ybyaToro Koneca, TOPMO3HOrO fuC-
Ka) C OCblO JO/HKEH MCNONb30BaTbCA MMApPaBINYECKNin npecc.

6.2 Tpeb6oBaHWA KcpefcTBaM U3MeEpPeEHUi

6.2.1 Bce cpefctBa namepeHuin (CW), nucnonbdyemble npu ncnbitaHmax K (KB) n nx coctaBHbIx YacTtei,
[OMKHBI 6bITb YTBEPXKAEHHbIX TUMOB 1 NOBEPEHbI.

6.2.2 B kayecTBe NepBUYHbIX Mpeobpa3soBartenein nNpu onpefeneHnn HanpsH>KeHui NCNoNb3YHOT AaTUnKn
nedopmaumii (TeHs3opesuctopbl) no FOCT 21616.

6.2.3 Mpu ncnbITaHUAX UCMOML3YIOT U3MEPUTENbHO-BbIYUCINTENbHbIE KOMMNEKCHI C KNAcCOM TOYHOCTU
He meHee 0.5.

6.2.4 O6pasLoBble MaHOMeTPbI, ucnonbdyemsle npu kanmbposke KI (KB), gomkHbl obecneynsaTb no-
rpeLHoCcTb N3MepeHns cun He 6onee 5 %.

6.2.5 MpumMeHsiemble n3mepuTenbHble, perncTpupyrowme n gapyrme CU pgomkHel obecneuymsatb peru-
cTpauuio n aHanns nccnegyemMblx npoueccos B guana3oHe yactoT oT 0 o 250 lu.

6.2.6 Mpu UCNbITAaHUAX METOJOM TEH30MEeTPUPOBaHUSA NPUMEHSIIOT TEH30PE3UCTOPbI NPOBO/IOYHOIO 1N
thonbroeoro tuna. Temnepatypbl 06beKTa UCNbITAHW N3MEPSIOT C MOMOLLBIO CleunanbHbIX TEPMOAATUNKOB
(Tepmonap, Ten10BM30POB U T.M.).

6.2.7 lorpewHoCcTb U3MeEPEeHUii Npu UCMnonb3yeMoM MeTofe TEH30MeTpUpoBaHUA [O/MKHa ObiTb He
6onee 5*10~4 oTHOcuTenbHOl feopmaunn. Hanbonblias namepsiemass oTHocuTenbHas gedopmMaums He
fomkHa npesbiwatb 0,2 %.

[lonyckaetcs ucnonb3osartb Apyrne CU npyu cooTBETCTBMM UX NOrpeLllHocTel (KnaccoB TOYHOCTU) U YC-
NOBUI 3KcNayaTauum TpeboBaHNSIM HE HUXKE yKa3aHHbIX B 6.2.3 n 6.2.4.

6.2.8 Ha uuaMHAprMYecKnx MOBEPXHOCTAX OCell M yyacTKax CnuLl, COCTaBHbIX KOMeC, WUCMbITbIBAIOLUX
0JJHOOCHOE HanpsiXXeHHoe COCTOsIHME, UCMOMb3YIOT OfMHOYHbIE TEH30PE3NCTOPbI.

Ha gnckoBbIX MOBEPXHOCTAX KONEC, HaXOAALMNXCA B COCTOSSHUMN NIOCKOrO (4BYXOCHOr0) Hanps>XeHHoro
COCTOSAIHMA, B Cllyyae, Korfja rnaBHble HanpsXeHus coBnajatoT ¢ MepPUANOHaNbLHBIMU N OKPY>KHbIMW, TEH30pEe-
3UCTOPbI JO/MKHbI ObITb YCTAHOB/EHbI B MEPUANOHANIBLHOM U OKPY>KHOM Harpas/ieHuaX (B MPUCTYNUYHON 30He
npu NONOXXEHNAX ceveHns ¢ TeHsopesunctopamm 0 0 n 180 °) — un cobpaHbl B ABYXKOMMOHEHTHbIE PO3ETKN.

B mecTax, rage HanpaBfieHUs rMaBHbIX HaNPsSHXKEHUN Hen3BeCTHbl, UCMONb3YIOT TPEXKOMMNOHEHTHble po-
3eTKN (Y OTBEPCTUI, CNOXKHbIX rantenen, naMeHeHus opmbl 1 T. n.).

7 MeToabl onpeaeneHus nokasatesiein NPoOYHOCTHU

7.1 OnpefeneHne nokasateneit NPOYHOCTU pacyeTHbIM MeTOAOM
7.1.1 OnpegeneHne nokasarenei npoyHoctn KM BKAKOYaeT cnegyrolime artanst:
- NOAroTOBKAa UCXOAHbIX laHHbIX ANs pacyeTa no 7.1.2;

= B Poccuiickori degepauum atn TpeboBaHus yctaHoBneHbl B TOCT P 8.568— 97 «locypapcTBeHHas cuctema
obecneyeHVs eAMHCTBa U3MEPEHWIA. ATTecTauns ucnbitatenbHOro 060pyaoBaHns. OCHOBHbIE NMONOXEHUS».
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- Knaccudmkauma Harpy3ok, gelicteytowmx Ha KM (KB);

- BbIGOP pacyeTHbIX PeXUMOB ¥ onpejeneHne Harpysok;

- onpegenevne HAC anemeHTtoB KI (KB):

- onpejeneHne xapakrepuctTuk NPOYHOCTU U CONPOTUB/IEHUSA YCTaNOCTU:

- onpegeneHve Koah@nLUMEHTOB 3anaca CONpPOTUBAEHMNSA YCTanoCTU N CTATUYECKON NPOYHOCTU:

- OLleHKa BEPOATHOCTW NoBpe>efeHus.

7.1.2 Ans onpefeneHns npo4vyHOCTM Konec u oceli KM (KB) cnepgyeT ncnonb3oBatb Cnefyroline ncxos-
Hble AaHHble:

- BUA 1 Ha3Ha4veHue MC;
KOHCTPYKLMOHHYIO CKOPOCTb;
CUNY TATU N CKOPOCTb ANNTENBHOTO PEXUMa;
pexxvmbl paboTbl MC;
0CO6eHHOCTM KOHCTpyKLUun MC:
npegnonaraemMble OCHOBHblE YCNOBUA 3KCNayaTauun (Harpy3ku, CKOpoCTy, pexxunmbl akcnnyartauum MNcC):
HOMWHanbHyto Harpy3ky oT KIM (KB) Ha penbcbl;
- KOHCTPYKTOPCKYIO AOKYMEHTaLUI0 Ha KONeCHO-MOTOPHbIN 610K. KM nnn KB;
no NpMMeHseMbIM Martepuanam, TeEXHONOrMn 1 MeTogam YNpoYyHeHUs Konec n oce;
no napametpam KI (KB): maccy geTaneli K, nx B3aMMHOe pacnofioXXeHue, NOMOXKEHNE LLOHTPOB TSXKECTU.

7.1.3 KIN cornacHo Konu4yectsy 1 BUAY feTaneil, pacnonoXXeHHbIX Ha OCU. OTHOCAT K OfHOI W3 npuBe-
[OEHHbIX B MPUNOXEHUN A cXeM nan paspabaTbiBatoT HOBYHO cxemy KOHCTpyKuuu K (KB) u npunoxkeHusa cun,
3aTeM BblbMpaloT pacyeTHble hopMynbl U3 pasgena 7, NOAXOAALLME ANS ITOW CXeMbl.

B cny4yae HOBOI cxeMbl, OTAIMYHOI OT NPMBEAEHHbIX B NPUIOXKEHUN A. COCTaBNAKOT COOTBETCTBYIOLLNE
thopmMynbl NO aHanoruy c NpuBefeHHbLIMY B pasjene 7.

7.1.4 VcxogHble AaHHble (TEXHUYECKWE MapamMeTpbl) Ans onpefeneHus NpoYHOCTM Konec u oceid Kl
(KB) npuBefeHbl B Tabnuue 2.

Ta6nmnya 2 — TexHuyeckue napameTpbl 4NA onpegeneHns npoYHOCTN Kofec U oceii

ST ]
lapavetp XapakTepuctuka
M3MEepeHst
o] KH HoMuHanbHas cTatmyeckasi Harpyska OT KONecHoOl napbl Ha penbCbl
\Y M/C (KM/4)  KOHCTPYKUMOHHas (MakcuMasibHas) CKOpOCTb NMOABMKHOMO cocTaBa

M/c (kw/d)  CKOpPOCTb JNTENBbHOIO peXxva TOKOMOTUBA
KH Cwuna Tarn npu TporaHun ¢ Mecta

KH Cuna TArM NOKOMOTVBA NPU MaKCUMaTTbHbIX Paboymx CKOPOCTAX (YCNOBHO NPUHUMAEMbIX
paBHoii 0.8 V). NpUXOAALLAsACc Ha OfHY KOMECHYIO napy

T

- Tun TArOBOro NPUBOAA
- Hamume TOpMO3HbIX VCKOB Ha OCY KONIECHOI Napbil
rog HasHaueHHbI CPOK Cy>KGbl TSFOBOrO MOABMXHOIO cocTaBa
[JviameTp Koreca o Kpyry KaraHuis

Paaunyc koneca

M
M

M TonwmHa 6aHpaka
M LLnpunHa 6aHgaxka

M [OunameTp coeamHeHns 6aHgaKa C KONeCHbIM LIeHTPOM
M

HoMVHaNbHBI AvameTp OTBEPCTUS CTYNULbI U HOMUHATbHBIV AMaMeTp MOACTYNNYHON
yacTu ocu

< M CmelLeHVe 0604a OTHOCUTENBHO CTYMULIbI B HAPY>KHYHO CTOPOHY OT Konewu
-So M CmelLeHre 060/a OTHOCUTENBHO CTYNKLbI BO BHYTPEHHIOKO CTOPOHY Konen

M TonwmHa gncka nnm cnuupsl (no 60bLLIOK 0CK 0BaNbHOTO CeyeHus Cnyupbl) B6m3n oboga
h2 M TonwmHa grcka unmn cnnupl (No 60NbLLIOK OCY OBaNIbHOTO CEHEHUS CNLBI) Y CTYNULbI
a5 M Hatar nocagkv 6aHaaKka Ha 0604 KONeCHOro LieHTpa



roOCT 33783— 2016

OKoHuaHve Tabnumubl 2

H/AMA
Mapavetp vésfylepeHm Xapakrepuctnka
n° M Hatar nocagku Koneca (KonecHoro LieHTpa) Ha OCb
do M [nameTp NpogonbHOro OTBEPCTMS B NOMOW OcK
M [unameTp GyKCOBOW LLEliKM ocn
*2 M [nameTp npeanoacTynMyHoOR Yyact ocn
*3 M [nameTp NofcTynMyHol Yact ocn
*4 M [unameTp 3anofCcTynmuHon Yact ocu
*5 M [LnameTp cpefHeit yactu ocu
M YMeHbLLEHNE AnameTpa OCU NPU PEMOHTE:

(/=1/2.3) - O( - 6ykcoBoi LUeliKkY;
- A2 - nogcTynuuHo YacTu;
- 13 - 3anoACTyNNYHO YacTu.
7.2 Knaccuukaumsa Harpysok

Bugbl Harpysok, gelictBytowmnx Ha KN (KB) n Ha koneco MC npuBefeHbl Ha pucyHke 1.

= Kpowme Kb.

PucyHok 1- Buabl Harpy3okK, AeACTBYHOLLUMX Ha KONeco

7.3 PacuyeTHble peXXyMbl U Harpy3ku

7.3.1 Bbi6op pacyeTHbIX PEeXXUMOB NPOBOAST C y4eTOM HadHauvyeHus MC 1 BO3MOXHbIX PEXMMOB €ro
paboTbl NpU He61aroNnpPUATHOM CoYeTaHUW AeliCTBYIOLNX HAarpy30K U KOHCTPYKLMOHHBLIX ocobeHHocTel MC B
uenom. KN (KB) n konec.

8
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7.3.2 PacyeTHbIMK pexkumamu npu onpegeneHnn HAC koneca n ocu MC ¢ KOHCTPYKLUMOHHOWM CKOPOCTbIO
fo 160 kw/u sBnsAtoTCA:

- PEXXUMbI ABWXKEHUS MO KPVBbIM yyacTkam nyTu paguyca oT 600 M 1 MeHee ¢ MakcMManbHOIi paspe-
LIEHHOW CKOPOCTbIO M3 YCNOBUSA NONyYeHUs Haunbosbluero HenoralweHHoro yckopenus 0.074 BO3BbllLEHNEM
Hapy>HOro penbca (NepBblii pacyeTHbIN PeXNM) — PUCYHOK 2;

- PEXXVMbI TPOraHna € MecTa, ANNTENbHOW CUNbl TATM, TOPMOXEHUS,, 6OKCOeaHWs. NPy KOTOPbIX BO3HU-
KaloT 60/bLUne KpyTslMe MOMEHTbI, Hanpumep, B CNULLOBbIX KOHCTPYKUMAX Konec u ocsax Ki (KB) — (nepsblii
LONONHUTENbHbIW pacyeTHbIN peXxum);

- PEXXUMbI KOMOJOYHOTO TOPMOXKEHUS, MPU AEeNCTBUM HA Koneca BbICOKMX TEPMUYECKMX Harpy3ok — (BTO-
POV pacyeTHbI peXxxum);

- PEXXUM NPOXOXAEHNSA CTPENOK U NepeceyeHuii.

7.3.3 lononHNTEeNbHO K pexxumam no 7.3.2 npu onpegeneHun HAC koneca v ocu MNC ¢ KOHCTPYKLNOHHOW
CKOpPOCTb1O Bbllwe 160 Kw/4 iBSOTCA:

- PEXVM [IB/>KEHNA C MaKCUMa/lbHOW pa3peLleHHO CKOpOCTbIo Ha crneunanbHOM NyTu, npegHasHaveH-
HOM [N9 BbICOKOCKOPOCTHOIO BWXXEHMUSA MO KPUBbIM MWHUMAaNbHOrO pajuyca Ans 3Toro nytu (Hanpumep.
1500 m nnn 6onee);

- PEXVM MPOXOXKAEHUS CTPENOK U NepeceyeHuni.

Mpun akcnayartauumn BbICOKOCKOPOCTHOrO MC Ha NyTn A8 CMELLaHHOTO ABUXKEeHU MUHUMaNbHbI pagnyc
KPUBOI NPU UCMbITAHUAX COOTBETCTBYET (haKTUUYECKN MMEIOLLEMYCA Ha NYTU (TPETUA pacyeTHbIl peXxum) —
PUCYHOK 2.

S. Y. — oepTukanbMas 1 60KoBas Harpy3ku Ha HaGoTalolec KoNeco oi penbca npu pexumax:
S, — ABWXXeHMWe Mo KPUBbIM yyacTkam nyTu; S3.— ABWXXeHUE BbICOKOCKOPOCTHOro MC no cneuvanbHoMy nyTu.
S3— paBW>XEeHue No cTpenkam

PucyHOK 2 — Cxema NpunodXKeHns BHELLHMX MeXaHN4YecKnx cun Ha Haberatowee koneco Kr (KB) npu gswkeHnmn MNC

7.3.4 lnA nonyvyeHns hakTMYeCKN BO3HMKAIOLWMX HaMNPSH>KEHU B Konecax u ocax, rMcTtorpaMmm Hamps-
YKEHWIA 1 OLEeHKM BEPOSATHOCTU paspyLleHnss NPOBOAAT NONNIOHHbIE UCMbITAHUA HA NYTWU GONbLUOK NPOTAXKEH-
HOCTbIO C TEH30- Y TepMOMeETpMpOoBaMmnEM. McnbiTaHWA OcyLecTBAAOT Ana nto6oro NC npu cnegyowmnx pe-
»Xnmax pabotbl MNC:

- IBMXKEHNEe No NpsAMbIM y4acTkam nyTu;

- IBM>KEHNE MO KPMBbLIM yyacTKam nyTu;

-ABVXXEHME MO CTpesikam U nepeceyvyeHnsaM Ha rnaBHoM nyTu.

CKOpOCTb ABWKEHUSA NpW NpoBeAeHUN ncnbitaHnii — ot 0.5 Vgo 1,1 V.

7.3.5 ins onpegeneHusa TemnepatypHbIX HanpshkeHuii B Konece U MPOYHOCTU COefuHeHuns 6aHpaxa c
KONIECHBIM LIeHTPOM NPOBOAAT UCMNbITAHNA C TOPMOXKEHUEM. Mpn NCNbITAHUAX UCMONL3YIOT CNeaytoLne pexu-
Mbl TOPMOXKEHUSA:

-ANA MOABMXKHOIO coCTaBa C COCTaBHbIMU KONecaMu CO CKOpoCTAMU [0 120 Kw/Y BbINONHAETCSA PeXuUM
LANTENBHOTO TOPMOXKEHUS B TeyeHune oT 25 40 30 MUH Npu TOPMO3HOM MoLHocTh oT 30 o 37 KBT:

-ANA NOABUXHOrO cocTaBa C COCTaBHbIMW KOnecaMu CO CKOPOCTAMM CBbille 120 Kw/4 BbINONHAETCA
peXxunm psifia IKCTPEHHbIX TOPMOXKEHWI (A0 CEMMW) C KOHCTPYKLIMOHHOWM CKOPOCTH.

7.3.6 PacyeT NpoYHOCTN COeMHEHUA KOHTakTupyowmx getaneit KN n Kb, cobpaHHbIX ¢ rapaHTpoBaH-
HbIMW HaTAramu (4eTBepPTbI/i pacyeTHbI PeXXMM), NPOBOAST NpU AelicTBUN HanbOobLLUNX KPYTALLNX MOMEHTOB,
npesbIWaoLWUX MOMEHT npu TporaHun ¢ mecta MNC B 3— 5 pas n casuraroLmx CUil He MeHee HOPMUPOBAHHbLIX
KOHTPONbHbIX YCUAN caBura.
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7.3.7 [AvHamMnyeckmne n NHepLUMOHHbIE pacyeTHble Harpy3kn onpeaenatoT Yepes OCHOBHYO — HOMWHalb-
HylOo cTatnyeckyto Harpy3ky ot KM (KB) Ha penbchbl.

Mpu onpefeneHnn pacyeTHbIX Harpy3o0K UCMOb3YOT NapamMmeTpbl U UX 3HAYEHUS, NPUBefAeHHble B Tab-
nmue 3.

Ta6bnunya 3
O6o3Haue- Emnviua HavveHoBaHvie, pacyeTHble (hopMy/ibl, BOBMOKHLI AyianasoH BEMMHMH, PEKOMEeHALWN
Hre m3VepeHns 10 BbIGOPY BEMMHMH

o KH HomuHanbHasn ctatnveckasn Harpyska ot KI (KB) Ha penbcbl. [MpyHMMatoT npu NoaHo-
CTbO 060PYA0BAHHOM 1 3KMNMpoBaHHOM MC

\Y mlc KOHCTpYKLMOHHasA CKOPOCTb
KoathpmumeHT pamMHOro gaBneHns. PaBeH OTHOLLEHWUIO paMHOl cunbl Y P KHOMUHaTbHO
CTaTnyecKoii Harpy3ke OT Koneca Ha penbc | j

7] 2yP
h o

MpyHmatoT B AnanasoHe ot 0.3 4o 0.4 1 6onee B 3aBUCMMOCTU OT CrefyroLUmx hakTo-
poB:
- 3(h(heKTMBHOCTN CUCTEMbI FOPU3OHTANIbHON aMopTU3aLmu;
- HanMumst AeMnUpyoLLMX YCTPOICTB, NPENATCTBYHOLLMX BUNSIHUIO TENEXKU:
- COOTHOLLIEHMS! MEXKLLIKBOPHEBOTO PaCCTOSHNA 1 O6LLEl ANMHBI NTOKOMOTUBA:
- COOTHOLLIEHVS YCNa HaNpPaBSIoLLMX OCeit 1 06LLero ymcna oceii:
- MOMEHTa UHEPLIMN TENEXKN OTHOCUTENBHO BEPTUKAIbHOM OcK;
- COCTOSIHUS MYTW.
B 3aBMCMMOCTM OT XapaKTepUCTUK FOPU3OHTANIbHOW amMopTU3aummM U COCTOSHUS MyTW
NPYHYMALOT CriedytoLme 3HaveHns K
- NpY YAOBNETBOPUTE/bHBLIX XapakTepuctmkax nyt, 3(eKTVBHON rOpU3OHTaNIbHOM
amMopTM3auyn 1 AeCTBUM LPYTnX YKa3aHHbIX (haKTOpOB, CMOCOGCTBYHOLLYMIX CHVDKEHVIIO
Yd-*,, =0.3;
- [NA CTAHUMOHHbIX, NOABE3AHBIX U MPOYMX MyTAX, MPU MOHWKEHHON 3((hEKTUBHOCTU
rOPU30OHTANIbHOW amMopTU3aUun 1 AeNCTBUM APYrMX HeGnaronpusTHbIX hakTopos, Cro-
COGCTBYHOLLIMX MOBbILLEHWIO paMHOW cunbl YP
kn=0.4 n6onee.
Mpw BbIGope khyunTbIBaIOT MMEIOLLMECS AaHHbIE MO NPOTOTUNAM.
YTOUHSKOT MPU XOAOBbIX UCMbITAHUAX Ha CTATUCTUYECKWN NpeacTaBUTENbHOM NOMUroHe
YKENe3HOLOPOXHOro MyTH, TEKyllee CofepXkaHne KOTOporo COOTBETCTBYET MpefycMo-
TPEHHbIM TEXHNYECKOM JOKYMEHTaLMern yCnoBnamM aKcnayaraumm UCnbITyeMoro Noasuk-
HOro coctaea

S KoathdmLmeHT BepTUKaibHO amopTusauym.
PaBeH OTHOLLIEHMIO Beca 06peccopeHHbIX YacTel, npuxoasLLerocs Ha 6ykey P5. k ctaTtu-
YECKOW Harpy3ke OT Korneca Ha penbe (Q 5.

8=22*.
0]

B 3aBMCHMOCTI OT KOHCTPYKLMWN NOABUXKHOrO cOoCcTasa NnpuHMMatoT B npegenax ot 0.65
no 09
MpVYHMMAIOT C Y4eTOM KOHCTPYKLIMM NMPOEKTUPYEMOi eavHULbI MOABYKHOTO cocTaBa

K KoaghpmumeHT BepTUKabHOM AHAMUKW.

PaBeH OTHOLLEHMIO [OMOJHUTENbHON BEPTUKANLHON Harpy3ku PV Ha 6yKcy, BO3HMKaKO-
Wein npy KonebaHMsX HaapPecCOpPHOTO CTPOeHWst (C y4eTOM CUN AeMNMPOBaHNs) OT

NPOXOXAEHNA HEPOBHOCTEN MyTW, K CTaTUYeCKOol Harpy3ke Ha bykcy 6]~ j

K «3b.
K 80 '

10



MNpopomkeHne Tabnuubl 3

0O603HaueH
Mure

K

*c

EanHnua
N3MeHeHus

FOCT 33783— 2016

HaumeHoBaHue, pacyeTHble (bOpMyl'lbl BO3MOXXHbI Avanas3oH Be/IMYnNH, peKoMeHaaunm
no BbIGOPY BENMUNH

MpuHnmatoT B arana3oHe o1 0.2 1o 0,4 n 6onee B 3aBUCYMOCTY OT CleAyHoLLIMX (haKTOpOoB:
- a(hheKTMBHOCTU CUCTEMbI BEPTUKA/IbHOM aMopTU3aumm (BeNnyYmHbI CTaTM4ecKoro npo-
mba, cteneHn gemMnurpoBaHns, Tuna ynpyrmx anemMeHToB 1 jemMndepoB):

- COCTOSIHWA NyTH;

- CKOPOCTU [BV>KEHUS.

B 3aBMCMMOCTM OT XapaKTepUCTUK NofseLlumBaHna 1 MyTU MPUHMMAIOT crefytolme 3Ha-
yeHusi kv (ecnim oHu cneuyiasibHO He OrOBOPEHBI):

- NHeBMAaTNYECKOe NojBeLLMBaHNE 1 XOPOLLEB cofepxaHue nytm — o 0,2;

- YAOBNETBOPUTENbHBIE XapaKTepUCTUKK NyTn 1 noaselumnsaHns — 0.3;

- NS CTaHUMOHHbIX, NOABE3AHbIX Y NMPOYUX NyTEl NAM NPU NMOHWYKEHHBLIX XapaKTepucTu-
Kax nogselwmsaHusa — 0.4 v 6onee.

Mpun BbIGOPE Ay YUMTHIBAIOT MMEIOLLMECS AaHHble MO NpOoToTMNam, B TOM Yucne Mo 3a-
BUCUMOCTU Ky OT CKOPOCTU [BUXKEHUS.

YTOUHAKOT NPU XOA0BbIX UCTbITAHUAX HA CTATUCTUYECKWN NPefCTaBUTENbHOM MNONIOHE
YKENe3HOLOPOXKHOro MyTW, TEKyLLee cofepXaHne KOTOpOro COOTBETCTBYET MNpefycmo-
TPEHHbIM TEXHNYECKOW JOKYMEHTaLMeR yCnoBMAM 3KCnayataumm NCrbITyeMOro nogsuk-
HOro cocrasa

KoathmumeHT Beca GyKCOBOrO y3na.
PaBeH OTHOLLEHMIO Beca BYKCbl M XXECTKO CBA3aHHbIX C Heil vyacTei PO k Becy obpecco-

PeHHbIX YacTeil, NpuxoasiLemycsi Ha 6ykcy g H j

1 =2P°
8Q

MPVHUMAIOT € YYETOM KOHCTPYKLMK ByKCOBOrO y3/a.

YunTbIBatOT BEC KOpryca 6yKCbl, MOALLMMHMKOB, ByKCOBOW LLEVikV 1 AeTanei nogseLumsa-

HWA (6anaHcUpbl, YaCTUYHO PECCOPbI U MPY>KWHBI, OnMpatoLLmecs Ha 6yKCbl)

KoaththLmeHT nonepeyHoro ropusoHTasIbHOro0 YCKOPEHMs KONeCHo napbl.

PaBeH OTHOLLEHWNIO FOPU3OHTAILHOTO MOMEPEYHOr0 YCKOPEHWSI KONECHOW Mapbl, BO3HW-
KaOLLIEro Mpu NPOXOXAEHUN FOPU30HTa/IbHLIX HEPOBHOCTEN NyTU, K YCKOPEHUIO Cubl
TSKECTU.

3aBMCUT OT COCTOSIHUA MyTW, CKOPOCTY ABMXEHUs 1 Beca KM B c6ope (1 - 1)0.
OnpegenatoT no opmyne

y -0,475%0.744 ~
iA1-5)Q

KoathpuumeHT BEPTUKaNbHOMO YCKOpeHUsi GyKCbl. PaBeH OTHOLLEHWIO BEPTUKAIBHOMO
YCKOPEHUST BYKCbl, BO3HUKAIOLLEro Npu npoxoxkaeHnn KM BepTUKaibHbIX HepOBHOCTEN
MyTW, KYCKOPEHMIO CUMbI TSHKECTU. TPUHUMAIOT No hopmyne

[vameTp Mo Kpyry KataHusi HOBOro Korieca (NpefenibHO U3HOLLIEHHOTO)
Paguyc no Kpyry XataHusi HOBOro Koreca (MpefefibHO U3HOLLIEHHOIO)

PaccTosiH/e OT cepefyHbl GyKCOBOI LLEIKY 0 NNIOCKOCTY KpyTa KaTaHWsi COCeAHEr0 Ko-
neca. MPUHUMAOT MO AaHHLIM KOHCTRYKLMN.

KoaththmupmeHT nonepeqHoro TpeHms Konec o penbebl. MprHMatoT pasHbiM 0,25.

KoaththmupmeHT LieHTPOBEXHO chMbl. PaBeH OTHOLLIEHNIO YacTU LIEHTPOBEXKHO CUMbI Had-
PBCCOPHOrO CTPOEHMS!, HEypaBHOBELLIEHHOW BO3BbILLIEHMEM HapyXHOro penbca C, K Becy

@
Ha|pecCcopHOro CTpoeHns 2Ps T.e. KC e MpuHumatoT B granasoHe o1 0,05 fo 0,1.

1n
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O603Haue-
He

K,

-T

-

T«

Jd

12

Eqvrmua
VBVEpEH/S

Kr-m2

Kr-m2

HaviveHoBaHvie, pacHeTHbIe (PopMy/ibl, BOBMOHHBIA VianasoH Benivv, pekoMeHaaLym
Mo BbI6OPY BEHMH

KoathtmumeHT BETPOBOI Harpy3kv. PaBeH OTHOLLEHMIO BETPOBOM Harpy3ku K Becy Haf-
PECCOPHOTO CTPOEHWS. BeTpoBytO Harpy3Ky onpegenstoT npy yaenbHOM faBneHnn Be-
Tpa 490 H/M2 Ha nNpoeKuyo 6OKOBOI MOBEPXHOCTM Ky30Ba. PEKOMeHayeTcsi NpuHMMaTh
KN =0.05 ¢ npunoXeHWeM paBHOLENCTBYIOLLEN B LEHTPe TSXKECTU GOKOBOV NpoeKuyn
HaZipeccopHOro CTpOeHNUs

MonpaBoYHbIN KOIHMLMEHT, yUuTbIBALOLLMIA NEeperpy3 PeccopHOro NogBeLUMBaHS Ot
KpeHa HaJpeCcCcopHOro CTPOEHUS.
OnpegenstoT no opmyne

Vi

OTHOLLIEHNE BbICOTbI PaCMONOXEHNS LieHTpa TSHXKECTU HaApecCOpPHOro CTPOeHUst Haf,
LieHTpamu konec hc K paccTosiHMIo Mexay cepefyHamMu GyKCoBbIX Leek  MpuH1MatoT
no faHHbIM KOHCTpYKUMM B npepenax ot 0.6 go 0.8 ana HopmanbHoin konew (1,435 un
1.525 M) ngo 1.0 ans yskoii konem (o1 1.000 go 1.067m)

OTHOLLIEHWE CTaTMYeCcKoro Npornba PeccopHOro noAselumBaHns FSK paccTosHMIo Mexay
cepeaHamy GyKCOBbIX Leek/,. MPUHMMAIOT NoAaHHbIM KOHCTPYKUMW. Mpu ABYXCTYNeH-
YaTroM NnoABeLLMBaHM MPUHUMAKOT PaBHbIM CyMME CTaTUYeCKUX Npormbos obeunx ctyne-
Heli (NP paBHbIX PACCTOAHUAX B NEPBO 1 BTOPOI CTyNEHsX)

PaccTosiHme Mexay MHUAMU MPUIOXKEHVSI BEPTUKANLHOW Harpy3ku K GyKCOBbIM LLEKaM
0CV KONecHoM napbi (MPUHUMAIOT PaBHBLIM PACCTOSTHKO MEXKIY CepeayHamm GyKCOBbIX LLIEEK)

PaccTosiHMe OT NNOCKOCTM Kpyra KaTaHusi HaberaroLero Koneca Ao NMHUN JelicTBUS
cunbl

PaccrosiH/e OT NNOCKOCTM Kpyra KaTaHusi Haberatollero kKoneca o NMHUM felicTBust
cwibiz
PaccTosiHne MeXay NNOCKOCTSIMU KpyToe KaTtaHusi KonecHol napb|

PaccTosiH/e OT OCY KOMIECHOM Mapbl 40 OCY y3N1a NOfBELLVBAHYA TArOBOrO ABMraTens K
pave

Pagnyc nHepuum ctatopa (ocToBa) fiBUratenst OoTHOCUTENbHO OCY NOABELUVBaHNA ABUTa-
Tens K pame onpegensitoT no hopmyne

Mot lg,*,,

MoMeHT uHepLmmn cTatopa (OcToBa) OTHOCUTENLHO OCK Y3/1a MofABeLLMBaHUA TAroBOro
ABUratens K pame TENEXKW, NMPUHSTOM 3a y3en KonebaHuwid. MpubanyKeHHO onpeaensitoT
no gopmyne

J* =k,G,[4<.2-4) -

Pagnyc BegyLeit LuecTepHu (No AennTenbHOM OKPY>KHOCTM)

Cuna TArM NOKOMOTMBA MPU MaKCUMarbHbIX Paboymx CKOPOCTAX, MPUXOAALLAAcs Ha
OfIHy KONecHyto napy. MakcumMaibHyo paboyyro CKOPOCTb IOKOMOTVBa PEKOMEeHyeTCs
YCNOBHO NpUYHMMAThb paBHOW 0,8 OT KOHCTPYKLUMOHHO. ECv NpoeKTnpyemMblii TOKOMOTUB
ABNAETCS YHMBEPCAbHbLIM, TO KOHCTPYKLVMOHHYHO CKOPOCTb CnefyeT MpuHMMaTh No Mo-
andukaumm, nveroLLelii HaMboNbLLYH KOHCTPYKLIMOHHYHO CKOPOCTb

MOMEHT MHepLMM poTopa (IKopsl) TArOBOrO 3N1eKTPOABUraTesisi OTHOCUTE/IbHO OcK Bpa-
LLeHUS:

Hapy>kHbIih pagnyc potopa
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0O603HauB' EAVIHI/IL\a HanmeHoBaHue, pacyeTHble d)OpMyI'IbI BO3MOXXHbI AvanasoH Be/IMYNH, peKoMeHaaunm
Mue nsmepeHna no Bbl60py BeMNYNH
Kr Macca TAroBoro anekTpogsurarens (C Koxxyxom TSiroBOro pefyKTopa U BefyLUeli LUecTEpPHEN)
K™ Macca BejoMOii LuecTepHn
GO KM Macca yacTi ocu, 3aKTHOHEHHOM MeXIy MIOCKOCTAMMN KPYTOe KaTaHus Konec
G, KT Macca oceBoro pefykropa (6e3 BEAOMOI LECTEPHM)
Gb K Macca AMCKOBOro TopmMo3a
g; H Cuna VHepLmMn YacTn OCK, 3aKTFOUEHHON MeXy NNOCKOCTAMMW KPYroB KaTaHus Konec
Gw K Macca koneca
G K Macca potopa
p
i KoathhpmumeHT BepTMKanbHOrO YCKOPEHUs TArOBOrO 3MEeKTPOoABUratens wam 0CceBoro
pefykTopa. PaBeH OTHOLLEHMIO BEPTUKaILHOIO YCKOPEHWS TArOBOTO 3NeKTpoaBurarens
WX OCEBOr0 peflyKTopa B TOUKE OMopbl €r0 HA OCb KONECHOW Napbl, BO3HUKAOLLEro npu
MPOXOXXAEHUN KONECHO Napoli BepTUKabHbIX HEPOBHOCTEN MyTW, K YCKOPEHUIO CUMbI
THKECTW. M0 AaHHBbIM UCMbITAHWIA NIOKOMOTUBOB C MPUMEHEHUEM YKECTKUX (0ObIYHbIX)
3ybuartbIx Konec paseH npumepHo/, = 0,5/,
9 w/c2 YckopeHuve cunbl Tshkectn g = 9,81 w/c2
i MepepatoyHoe OTHOLLIEHVE TArOBOM 3ybyaToi nepejayn Npu NPYMEHEHNN 3NEKTPOLBU-
ratenst UM nepegaTtoyHoe YMCNo MocnefHel CTyneHn OCeBOro pefykropa npu npume-
HEHUM KapfaHHOro npueBoga. PaBHO OTHOLLIEHWIO YMcna 060pOTOB BeAyLLEN LLecTepHU
TArOBOrO 3NeKTpogsurarens (Mnv BegyLuen LectepHn nocnegHer ctyneHm oceBoro pe-
LyKTOpa) K4uncay 060poToB BEAOMON LLECTEPHU
K* KoathmumeHT mMacchl ctatopa (0cToBa) TAroBOro Asuratens. PaBeH OTHOLLEHUIO MacChl
cTatopa fsuratens (BMecTe C KOXyXOM TAroBoro pegykropa) Gsl K o6Leil macce Tsro-
Boro gsurarens GM
Grf
Gv
*p KoathrumeHT mMacchbl potopa TAroBoro Asurarens. PaBeH OTHOLLEHWIO MacCbl potopa
(skops) G, KobLUel Macce TaroBoro gsuratenst GM
a
OTHoweHVe a@=— -
a
P - .
OtHoweHve fi=— -
a
l —_
OTHOLWEeHNEe Y = —
a
a M PacctosiHne mexay cunammn T u 7,
ai M PaccTosiHne oT cepefyiHbl TENEXKW 40 cunbl 7,
a2 M Paccrosiine mexxay cunamum T nZ
33 M PaccrosiHne mexxay cepefnHol TenedXkn (M OCbH FOPU30HTANIbHOM peaKTUBHON TArM) 1
LISHTPOM TSDKECTM OCeBOro pedykropa
'bI-'t0 — bl M PaccTosiHmnA OT LeHTpa TAXKeCTU AMCKOBbLIX TOPMO30B 40 COeratoLLero koneca
7.3.8 BepTukanbHyto cuny P. kH, Ha 6yKCOBYH LIEliKy OCU CO CTOpPOHbI Haberarouiero koneca {pucy-

HOK 3). npu yckopeHumn KM (KY). HanpaBneHHOM BBepX ONpefenstoT no popmyne
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P ps>pv+p..pc<.pw,-c> \d<v+mj)f»2(k0+kw)k!t

1
roe p, — CTaTnyeckas Harpyska o 06peCCOpeHHOrO Beca enHunUbl C. kH;

Pv = k.Ps— pguHamuuyeckas Harpyska, BO3HMKalOLLaA 0T KonebaHuii HajpeccopHOro CTpOeHUs Npu npo-
XOXKAEHUN BepTUKa/bHbIX HEPOBHOCTEN NyTu. KH;

P; = mJW 3— cuna nHepuum 6ykcoBoro y3na. kH;

Pc- 2kc— kps — Harpyska oT felicTBUSi HeypaBHOBELUEHHO BO3BbILLIEHNEM HAapPY)KHOTO penbca LeH-
M
TPOGEXHOW CUbl HAAPECCOPHOTO CTPOEHUA, KH:

pii 2k, "kps _ Harpy3ka HagpeccopHOro cTpoeHus oT AeCTBUS CuNbl BeTpa Ha GOKOBYIO 10BOPX-
1

HOCTb efuHunubl MC. KH.

MpumeuyaHune — B BbIpaKEHNN HArPY3KM HA MPOTUBOMOOXKHYHO GYKCOBYHO LLIEVIKY MOCNEAHNI YNeH ypaBHEHNS
(1) NPYHMMAIOT CO 3HAKOM MUHYC.

P(P,) — BepTuKanbHas cuna va 6yKCoBYyHO LUEWKy OCU CO CTOPOHbI Haberatowero (c6eratouiero) koneca; S(S,) — BepTMKanbHasa cuna
Ha Haberarolee (cberatoliee) Koneco oT penbca: H — nonepeyHas cocTaBnstoW,as CUNbl TPEHUA BHYTPEHHEro Kojeca O penbe:

Y — 6okoBas cuna oT penbca Ha Haberatoliee Koneco: Y, — nonepeyHasa cuna uHepummn KM; Yp -- pamHas cuna. | — paccrosiHue ot
cepeanHbl 6YKCOBOI LLEKM 0 NIOCKOCTU Kpyra KaTaHus cocefHero Koneca: T, — pacCTOsiHUE MeXJy TMHUSMU NPUIoXEHUSt BEPTU-
KaNbHOM Harpy3ku K GYKCOBbIM LUelikaM OCU KONecHoi napbl; fs — pacctosiHne MexXjy NN0CKOCTAMM KpyroB KataHus Kri;

G'0 - cuna MHepLMM HacTu OCU. 3aKIUeHHO MeX/ay NI0CKOCTAMM KPYroB KaTaHus Konec

PucyHok 3 — Cxema geiictBus cun Ha K ¢ onopHo-pamMHbIM NOfBELLMBaHVIEM TSIFOBOIO AiBUratenst (M nofbiM Basiom)

7.3.9 BepTukansHyto cuny P\ kH, Ha 6YKCOBYIO LLEKY OCU CO CTOPOHbI HaGerarouero Koneca, npu ycko-
peHun ByKcbl, HanpaBNeHHOM BHU3 ONpejenstoT no gopmMyne

P'-P - 2P. 2)
7.3.10 BepTukanbHyto cuny S. kH. Ha Haberatowee Koneco ot penbca npu yckopeHuun KI (KB), Hanpas-
NeHHOM BBepX onpejensoT:

- Npu Ucnonb3osaHmn KI ¢ onopHo-pamHbIM NMPUBOAOM UV HENPUBOAHOM Mo Gopmyne

S-P* 2(Pc 4Pw)-j- ¥(y puYi)*-+ e1) *G*g(/,, 1)

14
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- npu ncnonb3oBaHun Kl ¢ ONOPHO-OCEBLIM MOABELUMBAHMEM TArOBOrO ABUratenst u OfHOCTOPOHHUM
3y6yatbiM NpuBoLOM hopMyny (3) AONONHAKT cnaraeMbIMMU.

« M 1TYTA-Arl't4 1) @

NMpumeyaHune — [pu ABYCTOPOHHEN Nepefaye MHOXUTENb 11

- Nnpy ncnonb3oBaHnn Kr ¢ oceBbiM pPeAyKTOPOM C FOPU30OHTaNbHO PaCMON0XXEHHON peaKTUBHOW TAroW
thopmyny (3) AONONHAIOT cnaraemMbIMu:

(5)

NMpumeyaHune — Bcnyyas, Korga OKpy>XHOe ycuave HanpasneHO ropU30HTaIbHO BTOPOe cnaraemoe B op-
myne (5) paBHO Hyto:

- npu ncnonb3oBaHun K ¢ ANCKOBbIMU TOPMO3aMu, PacnoNoXXEHHbIMU Ha OCU MeXXAy XOAO0BbIMU Kone-
camu cpopmyny (5) LONONHAOT cnaraemMbIMu:

obl +162 f—*1bl) . **62 + 7 *f fw) rej
: * 3 /v
Is Is

Gt9

i — KonnuectBo ANCKOBbIX TOPMO30B, YCTaHOB/NIEHHbIX Ha OCWU.

NMpumeyaHune — Mpu pacyeTe NPOYHHOCTM OCEN BMECTO 3HadeHus P» B hopmynax (3) — (6) ncrnonbayrot
3HaueHune «PV; yckopeuusajv jT ncuny F B hopmynax (4), (5) UCNonb3ytoT C NPOTUBOMO/OXKHBLIM 3HAKOM, & NOCNefHWiA
uneH copmynbi (3) GJIV+ 1) ucknovaror.

7.3.11 BepTtukanbHble cunbl 7. Z, Tv KH. onpegensatoT TonbKo Ans pac4yeta ocu KI1.
73111 BepTukanbHyto cuny 7 KH. OT OMOPHO-OCEBOro MOALUUMHMKA, MpUAeraroLero K BejoMol Lie-

CTepHe. onpeaensoT npu:
- UCNO/Ib30BaHUUN TATOBOIO 3/1I€KTPOABUraTeNs C O4HOCTOPOHHel nepegayeli no opmyne

*GVgyr(i-«) (7a)

- UCNO/Ib30BAHUN TATOBOrO 3/1€KTPOABUraTENs C BYCTOPOHHEN nepegaveii no gpopmyne

- UCMO/Mb30BaHMKN OCEBOrO pedykTopa (Npv Kap4aHHOM NPUBO/E) C FOPU3OHTANBHO PAaCNONOXEHHOW pe-
aKTUBHOM TArOl, KOrda OKpy>KHOe yCuine HanpasieHo BepTUKaibHO No opmMyne

T-F— (i- Grg(j, - 1)(o *y) (9)
I r* w
15
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r-F— (1-P)-G6,9U--1)d-a-Y). (2)
rr

7.3.12 BepTukanbHyto cuny Z. kKH. Ha OCb OT BEJOMOI4 LeCcTepHN onpeaensitoT Npu:
- UICMONb30BaHUN TATOBOrO 3/1eKTPOABUraTenst C OfHOCTOPOHHEN nepegayeit, no opmyne

z . Fr ,JfQMI*1)

* Y (10)
0/ j- Gzg{jv- 1.

- MUCMONb30BaHUN TATOBOrO 91eKTpoABUraTeNs ¢ 4BYCTOPOHHE! nepegadyeii, no popmyne

(11

- UCNONb30BaHNM 0CEBOr0 peayKTopa (Npy KapAaHHOM NPUBOJE) C rOPU30HTAILHO PACNONOXKEHHOI pe-
aKTUBHOIA TArOM, Korga oKpy>XHOe ycunne HanpasieHo BePTUKaibHO No popmyne

z-Fjj*Gafjv-i), (12)

- NCMOMb30BaHUK OCEBOro peaykTopa (Mpu KapAaHHOM NPUBOfAE) C TOPU3OHTANBHO PACMONOXKEHHO pe-
aKTVBHOM TArOM, Korga oKpy>KHOe ycunave HanpasneHOo Fopu3oHTaNbHO Mo hopmyne

Z=G zg(jv- 1). (13)

MpumeuvyaHune — [OnA ucnons3osaHusi cun I I,. 2 B pacyeTe NOALUMMHUKOB UK 3ybuaTtbiX KONec uan s

[LONONHUTENBHOIO KOHTPO/bHOTO pacyeta ocv KIM npu HanpasneHun yckopeHust K BBepx, B hopmynax cun (7) — (13)
cnepyeT 3HaK Npuj r, jV USMeHUTb Ha 06paTHbINA.

7.3.13 BokoBylO cCuUny penbca Ha Haberarwuee Koneco. Y. kKH. onpegenatoT no dopmyne

Y'=Yp+¥Y{+H, (24)
nan (15)
roe y pn kh— — pamHas cuna. kH (nonepeyHoe geictere pambl Ha KI).
) . Q o o
Yj - 2(1-5)jh— — nonepeuHas cuna nHepuumn K 1 XECTKO CBSA3aHHbIX C Heli YyacTei, BO3HMKaOLLas

NpU NPOXOXKAEHUN TOPU3OHTANbHLIX HEPOBHOCTEW NyTuW, KH;

H - f ] — nonepeuHas coctaBnsitolas cu/bl TPEHUSI BHYTPEHHEro Kojneca o penbe. KH.

7.4 PacuyeT TeMmnepaTypHbIX HaNps>XeHWii B Konece

7.4.1 TeMnepaTtypHble HanpsbKeHWs B KOMece Npy MexaHN4YeCKOM TOPMOXKeHUN (KONo404YHOe, AMCKOBOE)
OnpefenstoT pacyeToM C UCMOb30BaHNEM MeToAa KOHEUHbIX 3nemMeHToB (MKD).
7.4.2 Mpu onpegeneHnn TeMnepaTypHbIX HANPSHXKEHWi, BbI3BaHHbIX HEPABHOMEPHbLIM HArpeBOM Koneca

npy TOPMOXKEHUN Konogkamu no o6ogy (4na NMC o 120 km/4) 1AM TOPMO3HbIMU Konogkamu (gns MC cebiwe
120 KM/4), NICNONb3YIOT PEXUMbI TOPMOXKeHust no 7.3.5.

7.5 PacueT Hanpsa»XeHHO-40(hOPMUPOBAHHOTO COCTOSIHUA KONECHO napsbl

7.5.1 OnpegeneHune ageiicTByroWmMxX cun Ha ocn n koneca KM (KB) npoBOASAT C NOMOLLbIO NapamMeTpoB U
NX 3HAYEHWI, NPUBELEHHbIX B Tabnmue 3 1 no opmynam (1) — (15).

7.5.2 Pacuetr HAC koneca npoBOAAT B YNPyroi v ynpyronaactuyeckoi o6nacrtu.

B pe3ynbTate pacuyeTta Konec onpefenstoT HanpsXKeHus:

- HOpMasibHbIe U KacaTeNbHble MO HanpaBieHNI0 TPEX OCE KOOpAMHAT ax, 0y. ax, Xxy, xyi, 7/X;

16
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- FNaBHbl€ N 3KBMBANEHTHbIE NO TeOpPUM (HOPMOU3MEHEHMSA (LOMYyCKaeTca No Teopumn HambonbLLKX Kaca-
TeNbHbIX HANPSHYKEHNNA):

0,, 02,03 — rNnaBHble HaNPsHXKeHUs B 3aaHHON TOUKe;

axB — IKBUBANEHTHOE HanpshkeHue. kKH. Bblumcnsemoe no gopmyne:

Ne ¥0,- 02)24(02- 03)2¢(03- 0,)2 (16)
UNN B CUCTEMO KOOPAMHAT X. V. T.
OvB-arYNOX-cty)24(oy-or)21(o*-a,)2*6(Tly 4 XX+ T1!X) (17)

unam no opmyne oF| = o, - ay (18)

- cpeAHue n aMnauTyHble 3Ha4YeHUsA MMaBHbIX U 9KBMBANEHTHbIX HanNpsXXeHuin 3a 060poT Koneca:

- oceBble flechopmanmn (nepemelleHms) oboga Koneca, USMeHAILWME PacCToOAHNE MeXy BHYTPEHHUMMN
TopuamMmun o604beB.

B npunoxeHun b npusegeH npumep pacveta HAC koneca KIrl.

7.5.3 PacueT ocu KO/NECHOW napsbl

7.5.3.1 Mpwn npoektHom pacyeTe ocu KM (KB) ocb cxemaTtnsupyeTtcs B BUAE CTYNEHYaTOro CTepP>KHA
nepemMeHHOro ceyeHuns. PacyeTHble Harpysku npuknagbiBatoT B BUAEe COCPEAOTOYEHHbIX CUN U MOMEHTOB MO
cxemam, NpuBeAeHHbIM B MpuUoXxkeHun A. B xofe npoekTtuposaHua ocu KM Ansa nonyvyeHuns npefsaputenbHbIX
pe3ynbTaToB pacyeT MOXeT 6bITb MPOBEAEH 418 OCK, CXeMaTU3UPOBaHHOM B BUAE CTyMeHYaToro CTepXXHs ne-
pemMeHHOoro ceyeHus. NMpu oKoHYaTeNbHOM pacyeTe MOXKeT 6bITb UCNONb30BaH METO[ KOHEYHbIX 31E€MEHTOB.

7.5.3.2 PacueTHble nsrnbarowme momeHtbl MA. MB, MB, KH M. Npu Bcex cxemax Harpy>eHust onpegens-
10T B CEYEHUSAX:

- BYKCOBOI LlelKn, B NpeanoACcTyIMYHONW YacTu onpeaensitoT no gopmyne

4.6 aP'nb. (29)
- NOACTYMUYHOM YacTV ocy Mo hopmyne
M- PI+IT. (20)

7.5.3.3 PacueTHbI nsrnbarowme MOMeHT Mr kKH M. B CeHYEHUAX MEXAY Kpyramy KataHus onpegenstort B
3aBMCUMOCTW OT CXeMbI NpuBOJa (MK ero oTCyTCTBUSA):
-ana KN npv onopHo-paMHOM NpUBOJE C NOMbIM BaNioM onpegenstoT no popmynam

Mr=P\ +Tr- S\Ir-[). (21)
Mr=P/r +YV- S(/r- /). (22)

-ansa KM npu onopHo-oceBoM NOABELLVBAHUM TATOBOIO ABUraTens onpeaenstoT no popmMynam

Mr=P\ *Tr-S\Ir- 1)- Il - 1- D), (23)
Mr=p/r+ yr-SWh-/)-Z(fr-/-/2). (24)
Ma =P70eTr- S\la- /- ZVa Nig - I- lt). (25)
4 =pP/p+Tr- Sla- - ZYA- 7- 12)- W, - 1- /). (26)
- B Clyyae NpYMEHEHUs1 OCeBOr0 peayKTopa ¢ KapAaHHbIM MPYBOLOM
Mr=P7r + YY- S\Ir - /). (27)
Mr*P/r*Tr- S/r- 0, (28)
Mg =P70 e r-SX/a- /)- ZVg-1-1J3 -n/g- -1 1\ (29)
Mg =P/g+Tr-S(la-1)~ Z(la-1-1z)- (/g - /- 1T). (30)

B APYrux cevyeHunsx ocu Uan Npu pyrux cxemax npveofa usrnbarowme MOMeHTbl onpejensitoT aHano-
TMYHO.

17
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MpumeyvaHune — Harpy3km P S'.Z\ T B dopmynax (21). (23), (25), (27). (29) onpeaenstorcs npu ycKopeHun
KOMeCHoli Napbl, HanpasfeHHOM BHU3.

7.5.3.4 AnameTtp ocy dN. MM, B K&XKAOM pacyeTHOM cedeHun N onpegensitoT no gopmyne

f/32M..[n|\ 14 (31)
O - +44,
Mo A
rae MN— umsrnbarowmnii MOMeHT B pacyeTHOM cedeHumn; kH m

(°-1p)M — npepen BbIHOCAMBOCTW OCK B PpacyeTHOM ceyeHumn: kH

[nwW] — ponycTuMbIi KO3(h(ULMEHT 3anaca CONPOTUBAEHUSA YCTaNOCTH;

An — yMeHblUeHVe gnamMmeTpa OCY B pacHeTHOM CeYeHun, onyckaemoe npu peMoHTe, M.

MpOeKTHble 3HaYeHUs LMamMeTpPOoB NOACTYAMYHON YaCTX OCU NPU PasHbIX 3HAYEHUSIX HOMUHANbHBIX CTa-

TMYEeCKUX Harpy3ok Ha Kr v gmnameTtpax Konec npvMBefeHbl B NPUAoXKeHun B.

7.6 OnpepeneHvie npejenoB BbIHOCNMBOCTU KONec v ocei

7.6.1 Mpepenbl BBIHOCANBOCTN HATYpPHbIX OCEN

7.6.1.1 MNpu onpegeneHun npepenoB BbIHOCAMBOCTM OCEW MPOBOAAT MCMbITAHWA HaTypHbIX 06pa3LoB
oceli Ha KpyroBoWi perynsapHbiii n3rné Ha 6ase:

- 50 M/IH UMKNOB ANA «OTKPbITbIX» 30H;

-100 MNH UMKNOB AN1S 30H C Nocajkamu.

Mpepenbl BBIHOCAMBOCTN OTHECEHbI K HOMUHA/IbHBIM HanpsXXeHUAM B yKa3aHHbIX 30Hax OCH.

7.6.1.2 MNpwn npoBefeHnn pacyeToB NPUHUMAIOT 3HAaYeHUS NpefenoB BbIHOCAMBOCTU OCell, yCTaHOBEH-
Hble B Tabnuue 4.

Ta6nuya 4— Mpegensbl BbIHOCAMBOCTU oceli KI

MuHUManLHoe 3HaveHue npegena

4actb ocn. KKOTOpoit OTHOCUTCS pacyeTHoe ceveHne
BblHOC/MBOCTU. MIMa

BykcoBas Llelika - no ranrenu 145
- NoA NOALUMNHUKOM 145
MpBAnoacTynMyHas Yactb 145
MogcTynuyHble Yactu (Nof XOA0BbIMUY, 3y6UaTbIMX KONBCAMW. MOf, TOp-
MO3HbIMY JMCKamK) 140
3anofcTynuyHas 1 cpefHsas cBobogHasn vyactb 160

MNpefenbl BIHOCAMBOCTU NOMbIX OCE NMPMHUMAIOT TAKUMM XKE. KaK 1 ANA CMOLWHbIX, €CAN fuameTp BHY-
TPEHHero NPoAo0ALHOro OTBEPCTUA He NpeBbillaeT MON0BUHbI CAMOro Manoro Hapy>KHoro gnametpa (06bIYHO
6GYKCOBOW LLEiKN).

7.6.2 PacyeT Npoj0/0OB BbIHOCANBOCTM OCOM

76.2.1 Mpyn NpoekTHbIX pacyeTax nokasarteneli NPOYHOCTM Ocell npefen BbIHOCAMBOCTU OMpeAenstoT
pacyetom.

Mpegen BbIHOCAMBOCTU OCU Ha M3rub, (01 )bl , MMMa, onpegenstoT no popmMynam B cryyasx, eciu;

- KOHLEHTpPaTopoM HanpsbkeHuii senseTcsa rantenb

1
© jw AT (32)

1*v A
rae <M — npejen BbIHOCAWBOCTY CTaHAapPTHOro Na6opaTtopHoro o6pasua. MrMa. KoTopblii 3aBUCUT OT Map-

KN CTanm N TeXHONOTNU N3rotoBneHnst ocu, no NOCT 25.502 n TOCT 25.504 Ha 6a3e ucnbiTaHui
10 M/H UWKNOB:
en— KOo3(dUUMEHT BAMSAHNSA Ha Npefen BbIHOCANBOCTM abCONOTHbIX pa3MepoB CEYEHUSA OCU (PUCYHOK 4);
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J — yrnepojgucrtas ctanb; 2 — nermposaHHas ctanb

PUCYHOK 4 — KO3(h(hMUMEHTbI BMSIHUA aBGCONOTHLIX PA3MEPOB CEUYEHUSI  HA YCTA/IOCTHYHO NPOYHOCTL

P— Ko3a(humuneHT BAMAHUA Ha Nnpefen BbIHOCIMBOCTU KayecTBa 06paboTKM NOBEPXHOCTUN (PUCYHOK 5);

? nonupoBaHue' 2 — wangoBaHue; 3 — TOHKOE ToueHue; 4 — Tpy6oe ToueHune: 5 — Hannune oKaauHbI.

PI/ICyHOK 5 — BnmsiHne coctosiHuA NoBEepPXHOCTN Ha npegen BbIHOC/IMBOCTU

K— KO3((UUMEHT, C MOMOLLbIO KOTOPOr0 YUWUTbIBAIOT BAUSAHWE HA NpPefeN BbIHOCANMBOCTMU YNPOUHSIOLLEN

TexXHonorum (NOBEPXHOCTHOE MnacTnyeckoe fedopmMupoBaHue, 3akKanmBaHue U fp.); NpuUHUMaloT
ANa ranTenbHbIX 30H B gnana3oHe oT 1.2 o 1.4. ana UNIMHLPUYECKUX 30H —

1,2, onsa noacTynuuy-
HbIX 30H — 0T 2,0 g0 2.5;
g — KO3(hdULMEeHT YyBCTBUTENBHOCTM MaTepuana K KOHUEeHTpauum Hanpsbkeuuii — no FOCT 25.504
(nognyHKT 1.2.3.3);

V — KO3(hpMUMEeHT, yunTbiBaKOLWMA FeOMeTpuYecKne napamMmeTpbl HATypHOW ocun
(33)

rie D ud— conpsiraemble gnameTpbl OCU. M,
r— paauyc nepexogHoli rantenu, m
- KOHLEHTPATOPOM HanpsKeHWin sBNsieTcs pas3rpy3ouHas KaHaBka

19
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 Yuyon 0 1foPK (34)

roe 6 — gvameTp AHa KaHaBKu, M:
r— paguyc rantenm, m.
- KOHLIEHTPATOPOM HanpsiXeHuli ABAseTcst Nocagka C rapaHTpoBaHHbIM HaTArOM

(35)

roe — 2(bheKTUBHbIN KOIPHOULNEHT KOHLEHTpauny HanpsbkeHnii npu m3rnée scneactsne manpec-

COBKM fleTann ¢ KOHTaKTHbIM faBneHnem 6onblie 30 MlMa (pucyHok 6);

1 — yepes HaNpeccoBaHHYIO AeTalb NepeaaeTcs CUMa UM MOMEHT, 2 — Yepes3 HaNpeccoBaHHYIO AeTaNnb He NepesaeTcs yeunmi
PucyHOK 6 — 3HaueHue OTHOLLEHNA KO3(hthNLMEHTOB LN BIOB C HanNpeccoBaHHbIMY AeTansiMun Npy nsrvbe

A" — Ko3ath(PULMEHTbI, yunTbiBatoLme JelicTBUTENbHbIE NPeAen NPOYHOCTN MaTepuana ocu 1 KOHTaKT-
Hoe flaBfneHne (PUCYHKU 7 1 8);
- PV OTCYTCTBUUN KOHLEHTPaUUN HanpskKeHui

(0.),=0.1c,pN. (36)
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7.6.3 Tlpepenbl BbLIHOCANBOCTU KoONec
7.6.3.1 Mpu NpoeKTHbIX pacyetax NPUHUMAIOT (C NocCnefyrLWmM YTOYHEHUEM UCNBLITAHUAMUN HaTYPHbIX
Konec Ha 6ase 20 M/IH LUKNOB) Npejenbl BblHOCNMBOCTM Konec no FTOCT 11018. TOCT 4835 uan npuBefeH-
HbIX HUXKE:
- N8 COCTaBHbIX KONEeC C MUTbIMU ANCKOBbLIMY Y CMNLEBbLIMU HEOBpaboTaHHbIMU LeHTpamMu npegen Bbl-
HOC/INBOCTU npMHUMatoT B Anana3oHe o1 95 go 110 MNa:
K1
rge oag — npejen BbIHOCAMBOCTM B amnantygax ymkna MMa. npu cTeHAOBbIX UCNbITAHUAX HATYypPHOro Koneca
npu aCMMMETPUYHOM LMKNE Harpy>XeHus perynsapHbiM KpyroBbiM U3rnbom;
/o, — KO3(hUUMEHT, yuntbiBatowmii 3aBUCMMOCTb CONPOTUBAEHUS YCTANOCTN OT 3HAYEHUS CyMMapHOro
cpefHero Hanps>KeHus uukna, MMeBLUMX MeCTO NMpU CTEHAOBbIX UCMbITAHUAX HaTypHbIX 06pa3LoB
Konec;
-NA COCTaBHbIX KONEeC C NMUTbIMU LUCKOBbIMU MeXaHnyeckn obpaboTaHHbIMU LieHTpaMun npejen Bbl-

HOC/INBOCTU npuHUMatoT B AnanasoHe ot 130 go 150 MMa;
*1

-4N51 COCTaBHbIX KO/ec ¢ KaTaHbiMW Heo6paboTaHHbIMU LeHTpaMu npegen BbIHOCAMBOCTU A-ANPUH U -
K/\

MaloT B gnanasoHe ot 130 go 140 MMa. ¢ mexaHn4yeckn obpaboTaHHbIMK LeHTpamu — oT 145 go 155 MMa;

- NS LenbHbIX Konec ¢ Heo6paboTaHHbIM AUCKOM Npefen BbIHOCAMBOCTU A -NPUHMUMALO T B fjuana3oHe
*1
oT 140 go 150 MMa, A4ns uUenbHbIX KOAeCc C MexaHn4yeckn obpaboTaHHbIM AUCKOM - OT 160 go 170 MMa:

-0NA UeNbHbIX KoNec, yNpoUYHeHHbIX 4pobbto no TOCT 10791. npefen BbIHOCANBOCTH npuHUMaroT
K1

B AnanasoHe o1 150 go 160 MMa.

NMpumedyaHue — [n5 UeNbHbIX KOMEC HE YUYUTLIBAKOT OCTATOYHbIE HaNPsXKEHNS OT 3aKankv oboga.

7.7 OnpepeneHue KoaphuMLUMEHTOB 3anaca cTatu4ecKkoli NPOYHOCTN, CONPOTUBNEHUSA
ycTtanoctu u gehopmanuu

7.7.1 Ocu B cocTaBe KO/NECHOI napbl (KonecHoro 6noka)
7.7.1.1 KoadhpuumeHT 3anaca cratnyeckoii npouHoctu. n0. ocu K (KB) onpegenstoT no oopmynam
- M0 HanpsHKeHUaM nsrmba

37)
OT1ax
- N0 Kacare/bHbIM HanpsHkKeHWaM KpyyeHus (onpegenseTcsa Ans oceil, cnbiTbiBaloWmMX feiicTemne 60b-
LINX KPYTALNX MOMEHTOB, Hanpumep, B pexunmax 60KCOBaHWUA C TpeX — 4YeTbipexX KpaTHbIM NpeBbILeHNEM
3HayYeHUs KPYTALWMX MOMEHTOB Npu TporaHum tarosoro NC ¢ mecta uan B CTOMOBOM PeXXUMe Mpu UCMbITaHu-
AX. B pabounx pexxumax CMNcC)

»S—ar-*[n5l (38)
*Tax

rge otax, tmax — MakcumanbHble HanpshKeHus, gercTeytowme npu akcnayatauum. MMa;
OT— npejen TeKkyyectn matepuana ocu npu nsrnbe. MMa;
TT— npefjen Tekydyectn marepuana npu kKpydyeHun. MMa.
[n$, foj — ponyckaemblie KO3athdhuLMeHTbl 3anaca CTaTMyeckol NMPOYHOCTM ocu. MpUHMMAaOT 3HaYeHns

He meHee 1.0.
7.7.1.2 KoadhdhuumeHT 3anaca conpoTMBAEeHNS ycTanoctu. nyQocu. onpegensatoT no gopmMmynam

- N0 HOpMa/lbHbIM Hanps>XeHnAam

21



roOCT 33783— 2016

CnnoLwHasn ocb © 1q)l_i 4 (0 Wy~ (39)
R Ry~[nyoy,
\Ca)j 32M)
n(df-Aj)3
b f
nonas ocb Nyo @ By In),~(Nyoly, (40)
(°e>y 32M,
Mo KacaTte/bHbIM Harnpsh>KeHWsM
crnnowHas ock N> AT oAy (r-) (41)
(ta), 16M°  (tW -
“(<>-p2)3 M —
(T )
nonas ock Jlyo - —— — -(t Iy, (42)
(ta)y 16M)
Mpy coBMeCTHOM fielicTBUUN M3rnba n KPyYeHUsi B PeXMMax TArM U TOPMOXKEHUS
Myo-0
n- YOO em 43)

rae (0.10), — npegen BbIHOCAVBOCTA OCU B PACHETHOM CEYEHVM OCH (j) N0 HOPMa/bHBIM HaMNPsHKEHWUAM, Nony-
YEeHHbIN MPWU HaTypHbIX UCNbITaHUAX Ha 6a3e 5-107, MMa;
(T_.4),-npejen BbIHOCAMBOCTU B pacyeTHOM CeyeHun ocu (/) No KacaTtenbHbIM HanpsbkeHnsam. Mla. npu
OTCYTCTBUU 3KCMEePUMEHTa/IbHbIX JaHHbIX ONpeaenstoT no mopmyne

("*>0.56(0.7, (44)

rae (oaly, (Tay— HambonbliMe aMNAnTyfbl HAMPSHXKEHUI B paCY4ETHOM CEYEHUU B HOPMUPOBAHHbIX PaCYETHbIX
pexxumax. MMa;

M- — pacueTHbIli n3rnbarowmii MOMEHT B ceveHnny, kH m;
MJ — pacueTHbIl KPYTALNI MOMEHT B ceveHunmn/; kH;
[n~4. (n] — ponyckaeMblii KO3h(ULMEHT 3anaca CONPOTMBAEHUSA yCTanoCTU OCY NO HOPMabHbIM Ha-

NPSH>KEHNSAM UM MPU COBMECTHOM AeICTBUM HOPMabHbIX 1 KacaTenbHbIX Hanpsh>KeHuli B pac-
YeTHOM ceyeHuun (/)— no Tabnuue 5.

Ta6nuyab - [Jonyckaemblii KO3(h(MLMEHT 3anaca CONpoTUBAEHNS YCTanocT ocun Kl

YacTb 0cK. K KOTOPO OTHOCUTCA pacHeTHoe ceveHvie SHaverve KoXuLeHTa 3anaca conpoTve-
NIEHNA YCTanocTu

BykcoBas Lwelika- Mo ranrenv 2.0

- noa NOAWWUMHUKOM 2.0
MpeanoactynuyHasa vyacTb 2.0
MoacTynuyHble Yactu (Nog XoAoBbIMKY, 3y6uaTbiMu Konecamwu, nog Top- 1.3
MO3HbIMU AVICKaMW)
3anofcTynuyHas 1 cpefHsas cBobogHas vactb 12

7.7.1.3 Mporné ocu (gedopmaynto ocn) B Mectax NocajoyHbIX NOBEPXHOCTEN NOALMNHUKOB U 3ybya-

TbIX KONEec onpefenstoT pacyeToM C UCNONb30BaHMEM MeTOoAa KOHEUHbIX aneMeHToB (MK3J).

7.7.2 Konoca B cocTaBe KONecHoli napbl (KonecHoro 6noka)

7.7.21 CTaTMyeckyto NPOYHOCTb. 1K AMCKA LLeNbHOro Koneca UM KONECHOro LeHTpa onpejensitoT no
tdopmyne
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".--NA-H N4 (45)
Oman

roe st— npegen tekyyectu marepuana. MMa;
— MakcumasbHble CyMMapHble 3KBUBaNEeHTHbIe HanpshxeHus. MMNa;
[nd — ponyckaemblit KO3thULMEHT 3anaca cTaTMYecKo NPOYHOCTH, ANCKa Koneca, NPMHUMALOT;
- ana KN nokomoTtneoB n CMNC - He meHee 1,0;
NMpnmevaHune — [Ana KM 10KOMOTMBOB AOMNyckKaeTcs nnactmyeckas fedopmaums B 30He 0604a KONecHOro

LieHTpa nocne nocagky 6aHaaXka Ha KONeCHbI LEHTP. Mpu 3ToM ycaka 0604a KONECHOro LieHTpa AomKHa BbITb He 60ee
20 % MaKCMMa/bHOrO HaTsra, ONpeAeneHHoOro nepes opMMpPoBaHMEM.

MaKcuManbHble CyMMapHble 9KBMBANEHTHbIE HaNPSHXKEHUs!, BTN, OT MOHTa)KHbIX, OCTATOYHbIX U BHELL-
HUX BO3AelCTBUIA B HAMGoNee Harpy>eHHOM MecTe JUCKOBOW MNM CNvUeBOl YyacTu Koneca onpegensitoT no
thopmynam
roj
Omax ~ - V<°1" °2>2 * («2* «3)2f («3" ©TI. (46)

WAN CTax “ <*1* «0 3, 47)
rge o,. <2, <3 — rnaBHble HanpsKeHus.
a — OTHOLIeHue npefjena TeKy4YecT Npu pacTsXKeHnn Knpegeny TeKyvyectu npu cxxaruu.
7.7.2.2 KoahdunumeHT 3anaca CONpoTUBIEHNA yCTANOCTU Koneca. Nyn onpefenstoT no gopmyne
oag K2
fym Qaifci
rge oall — npejen BbIHOCAMBOCTM B aMnauTtygax umkna Mra. nonyyeHHbid no 7.6.3.1 uan npu cTeHAoBbIX
NCMNbITAHUAX HATYPHOro Koneca npu aCMMMETPUYHOM LUKIEe Harpy>KeHUs perynsipHbiM Kpyrosbim
N3rnéom;
08 — pacyeTHoe Hambonbllee 3Ha4YeHVe aMNInUTy bl TNaBHOrO HaNPSXXeHUs OT AMHAMUYECKUX IKcnaya-
TalMOHHbIX Harpy30K B BbIOpaHHOW TOUKe Kofneca B HOPMUPOBAHHOM PeXXMMe Harpy>eHus;
K2— KO3((PULMEHT, yUnTbIBaIOLMNIA 3aBUCUMOCTb COMPOTUBAEHNSA YCTanoCTU OT 3HAYEeHU CYMMapHOro
CcpefHero HanpshKeHus uukna, onpefeneHHoro B pacieTHoOM 3KcnayatauyMoHHOM pexnume;
KN— KO3((UUNEHT, yunTbiBaIOLWNA 3aBUCUMOCTb CONPOTUBAEHUA YCTANOCTU OT 3HAYEeHUs CyMMapHoro
CpefHero Hanps»KeHus uMKna, MMeBLIMX MEeCTO NPW CTEHAOBbLIX MCMbITAHUAX HATYypPHbIX 06pa3LoB
Konec.
KoahdunuymeHTbl /c, K2onpegensatoT no popmyne

(48)

10-0.42 *12 3. (49)

rge oTl  — cymMmapHoe cpegHee HanpshkKeHue LUKAA; HanpsdKeHUs PacTsh KeHUst NPUHUMAKOT CO 3HAKOM
MN/C, CXKaTUsi — CO 3HAKOM MUHYC;
[nyK] — ponyckaemsblit KO3h(ULMEHT 3anaca CoNpPoTUBNEHUSI YCTANOCTU Koneca, NPUHUMALOT:

-He MeHee 1,3 — nNpy HaIMuMK pe3ynbTaToB PacyeToB HA MPOUYHOCTb C YYETOM paHee NpPOoBeAeHHbIX
CTEHAOBbIX UCMbITAHUIA HA YCTaNOCTb KOMEC U Pe3ynbTaToB MOMUIOHHbIX UCNbITAHWIA;

-He MeHee 1.5 — npu HaIMuMK pPe3ynbTaToB PAcYHETOB HA MPOYHOCTL C YYETOM paHee NPOBeAeHHbIX
CTEHAOBbIX UCMbITAHU KONEC HA YyCTaNnocCTb;

-He MeHee 1.7 — Npu HaAMuuu pesynbTaToB NpPeABapUTENbHbIX PAacyeToB Ha MPOYHOCTb (MpW OTCYT-
CTBMM MOMUFOHHBLIX U CTEHAOBbLIX UCMbITAHWI KONEC Ha yCTanocTb).

7.8 OueHKa BEpPOATHOCTM NOBPEXAEHUA Kojfeca 1 ocu

7.8.1 OuEeHKy BEPOSTHOCTM YCTaNOCTHOTO MOBPEXAEHNSI KONECA U OCW BbIMOJHAKT C UCMO/Ib30BaHNEM
XapaKTepucTK CONpPoTUBNEHUS1 MatepuanoB u HAC KOHCTPYKUMM, a TakKe rMCTorpaMm pacnpeseneHuns Ha-
npsiXKeHWii No pesynbTaTtaM CTEHAOBbIX U MNOAUTOHHbIX UCTbITAHUIA.

7.8.2 insA NpoBeAeHNS OLEHKM BEPOSTHOCTM MOBPEXAEHUS KONeca 1 ocn 06paboTKy pe3ynbTaTtoB nonu-
TOHHbIX UCMbITAHWIA, UTOFOM KOTOPbIX SBASIETCS COBOKYMNHOCTb BbIGOPOK aMMNINTY [ HaNpsiXXeHUid 1 nx 4acToT,
BbIMO/MHAIOT B CeAyloLeM nopsigke:
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- CTPOAT rMcTtorpaMmMbl aMNaNTY A 1 NOAGMPAIOT annpOKCUMUPYIOLLMEe 3aKOHbl pacnpeaeneHns ans Hau-
60onee xapaKTepHbIX peanM3aunili Ha KaXkioM U3 3aNeMeHTOB NPOAONbHOro npoduna nytu (NpsamMble, KpuBbIe,
cTpenku nT.n.) Pr co3patoT 6N10KM Harpy>XeHus;

- hopMUPpPYyIOT cTaTUCTMHECKME PAfbl SKCTPEeMYMOB H,4B35ITbIX MO OAHOMY M3 KaXKAol peanM3aunm, cTpo-
AT rMcTorpaMmbl pacnpegeneHuii, nogémuparT annpoKCUMUPYIOLLNIA 3aKOH pacnpejeneHuns;

- onpefenstoT MOMEHTHblE (MateMaTuyeckoe OXXugaHue, fUcnepcus) n jpyrue ctaTmcTmyeckme xapak-
TepPUCTUKM (Hanpumep, KBagpatnyeckue OTKNOHEeHUS, KO3I((MULMEHTbI Bapuaymm).

B 3aBMCUMOCTW OT Lenn pacuyeTta ctaTucTMyeckue psfbl 3KCTPEMYMOB MOTYT 6bITb C(hOPMUPOBaHbI NO
npu3Hakam: NpofoNbHbI NPOdUAL NYTU, CKOPOCTb ABMXKEHUSA, HaNpaBneHne ABMKeHUs n gp. FeHepanbHyo
COBOKYMHOCTb HanpsbkeHuii popMuUpytoT C y4eToM yfebHOro Beca a, KaXkaoro npusHaka (Mnm anemeHTa npo-
thunna) n onpegenstoT BeposaTHOCcTU P. no hopmyne

o =XEayH|P>. (50)
i

[NnA KOHTPONA MaKCUMasbHbIX 3HAYeHWU HanpsXXeHW BbINONHAIOT PerpecCcuMOoHHbIli aHann3 nony4eH-
HbIX COBOKYMHOCTE 3KCTPeMasbHbIX aMMNTY/ U C 3afaHHO JOCTOBEPHOCTBLIO ONpefensioT 3Ha4YeHNsT MaK-
CManbHO BO3MOXHbIX HaNpsHKeHW Kak BEpXHerof0BepuTenbHOro nHTepeana, NOCTPOEHHOro NO 3HaYeHVAM
BEPXHUX rpaHuLl, JOBEpPUTENbLHON obnacTu.

Mpumep pacyeTa BEPOSATHOCTU yCTaNOCTHOIO NOBPEX/AEHUSA OCY NPUBEAEH B NMpunoXxeHum I.

Mpn OTCYTCTBMM 3KCNEPUMEHTA/bHbIX JaHHbIX MOAUIOHHbIX UCAbITAHWIA MPUHMMAIOT, YTO Ha 3IKcnaya-
TUPYeMbIX KOHCTPYKUMSAX KONec-aHanoroB pacnpejefneHnss MrHoBeHHbIX 3HauyeHwit ycunuii oT penbca u Ha-
NpshKeHWin B Konece onpefensioT Mo HOPMalbHOMY 3aKOHy, a pacrnpefeneHus 3KCTpeMasbHbIX aMManTy/
HanpsHKeHWi - no 3akoHy Penes.

Mpu npoektnpoBaHun Kl BepoATHOCTb BHe3amnHbIX OTKa3oB Koneca PT onpepgenstoT B KBasuctatunye-
CKOIA nocTaHoBKe no hopmyne

j~"c,.

K es;

P(ar>ai)- 0.5+® (51)

roe N7,, N T,,, — MaTemMaTuyeckune OXuaHus o, u a.,
S, 1 Sc.— cpepgHve KBagpatMyeckne OTKIOHeHMs T u af,
MOoi COOTBETCTBYET NOCTOSIHHOI COCTaBAstOLW el UnKia HanpsiXKeHnin B Touke 3a 060poT Kosfeca npu Vep.
NHTerpan BepoatHocTu. ®(I), onpegenstoT no popmyne

®(0- (52)

dopmyna (52) MOXeT 6bITb UCNONb30BaHA B pacyetax B Ciefytlowem Buae

P(a, >cij)-“0.5+® n--1 (53)

rae n7— — — cpejHuin KoahuumeHT 3anaca; nT = 1,3

.S
UCTT-—-— . V0 i — - ~——-KO3(h(PULMNEHTbI Bapmauum or n or

V,,, NPUBAMKEHHO MOXeET 6bITb B3STO paBHbIM OoT 0,1 go 0,15:
ven = ©-06 — [na npokarta n 0,09 — Ans nnTbA.
B cnyyae, ecnm yacTb aMnNMTy HanpshkeHuli oaj npeBbillaeT npejen BbIHOCAMBOCTM feTanun o0.14 3a
Ha3Ha4vyeHHbI CpoK cnyX6bl A/ > 10e— 109, pacyeT BEPOATHOCTN 6€30TKa3HOM paboTbl MOXET NPON3BOANTLCA
Ha OCHOBE NOCTENEHHOr0 CHWXXEHUA npejena BbIHOCAMBOCTU 13-3a Neperpysok.
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BeposATHOCTb 6€30TKa3HOM paboTbl 3a Ha3HAYEHHbI CPOK CNy>X6bl I'p, roa. onpegenstoT no popmyne

P(TO)- 0540 o (54)

“n2va
rAe N — OTHOCUTENbHbIV KO3(h(UUMEHT 3anaca, BbIYMCASIEMbIN NO hopmMmyne

(55)

roe np— npegenbHbli KO3 (ULMEHT HArPY>KEHHOCTN onpeaensitoT no gunarpaMmme (PUCyHoK 9) unum no dop-
myne (56)

- (56)
P Ao’

rae N_— obliee 4ncno LMKNOB Harpy>eHus Koneca 3a Ha3HauyeHHbIli CPOK cny>k6bl Tp. rog.
O6Lee UNCNO UUKIOB Harpy>eHus Koneca A/£3a yCTaHOBNEHHbIV CPOK CNy)K6bl onpesensitoT no opmyne

365 TD L,
V.
nbD

(67)

rae L. — cpepHecyTouHbIli npo6er MNC;
Ng — 6a3a ncnbitaHuii (NO = 2*107);
K — KO3(h(PULMEHT, XapaKrepusyowmnii MHTEHCUBHOCTL CHWKEHUS 0 14. ina Manoyrnepojucrtoi cranu
K = 1,33; pna cpegHeyrnepoguctoii — K- 1.65.
MpeaenbHbI KOIHOULNEHT Harpy>XeHHOCTU 1p onpefenstoT no gopmyne

Qa(l + I/p maxv,,
p e+ Vp maxy, ) (58)

rge Ja— matemaTMyeckoe oXXugaHue aMnanTya AUHAMUYECKUX HaMPsHOKEeHNA:
1 Tax — KBaHTMAb HOPManbLHOro pacnpegeneHus, npuHumaroT UpmeK=5 5.5.

CraTncTMyecKne XapaKTepucTUKM COMPOTUBNEHNA YCTaNOCTU ONpeAenstoT No pesynbtataM CTEHA0BbLIX
MCNbITaHN Konec B KonnyecTse 0T 6 o 10 wiyk.
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Mpy OPUEHTUPOBOYHbLIX pacyeTax 4Na NNTbIX KONECHbIX LEHTPOB PEKOMEHYeTCs NPUHMMAaTh 3HaYeHNs
Y 1 = 0,08 ¢0.1. Ana UeNbHbIX KONec u, 1 = 0.06 ¢ 0.08.

JonycTumasn BepoATHOCTb 6€30TKa3HOCTM paboTbl OCU M Koneca 3a BpeMs aKcnayarauum jomkHa 6biTb
He MeHee 0.999.

7.9 PacuyeT NpOYHOCTU coeAnHeHUs 6aHfaxka ¢ KONeCHbIM LeHTPOM

7.9.1 MNpoYHOCTb coeanHEeHNs baHjaxa C KONeCHbIM LLeHTPOM OL,eHMBAOT N0 3HAYEHUIO KPYTALLEro Mo-
MeHTa Mtf> kKHM. nepegaBaemoro coegMHeHVEM Mpu pacyeTHoOM HaTsre A£. yctaHoBneHHom B TOCT 11018,
no popmyne

2
V jZ P M i"» .. (*9)
rae p(, — pacyeTHoe 3HaudeHue KOHTAKTHOro faBieHus npu pacyetHom Hatsare g€ (MMa) u wnpuHa /-4 yactu

LNVIHBbI KOHTaKTa,
M— KO3(h(MUMEHT TpeHns casura B coegnHeHum - 0.20;
MTax ~~ makcManbHbIi KpyTALWMA MOMEHT, 4eCTBYIOL NI Ha KONeco Npu akcnayatauumn, kH m.
OueHKa NPoYHOCTU coefnHeHnsa 6aHAaXka ¢ KONeCHbIM LeHTPOM MOXeT GbiTb NpoBejeHa no hopmMynam
VN C MOMOLLbIO MEeTOAa KOHEYHbIX 31eMEeHTOB B YNpYyronnacTuyeckoii noctaHoBKe.
7.9.2 Hatar 1", M. co3gaBaeMblii Npy Hacagke 6aHjaXka Ha KONeCHbI LLeHTP U cnonb3yemblil npu pac-
yeTe KOHTAKTHOrO flaBNeHus p,, BbIYUCASAIOT No hopmMmyne

\6=Am- Acm- V (60)
rage AmM- MOHTaXKHbIV (TEXHONOrMYECKUA) HaTAT nocajkn 6aHjaka Ha KonecHbI LeHTp no FOCT 11018, m;
Oom = 1,2 (f2zt + Rz2) — 3HAYeHWsi CMATUS MUKPOHEPOBHOCTE NMOBEPXHOCTEN CONpPshKeHniA, M;
Oycs 0,20M— «ycajKa» KONECHOro LieHTpa BCcaeacTBue naactnyeckux gedopmaunii no rOCT 11018, m.
CHWXeHne HaTtara (ocnabneHue nocafku) BCnefcTBUE HarpeBa 6aHfaka npu KON040YHOM TOPMOXKe-
Huun. J0CTT, M. onpegensatoT no gopmyne

foen=1, ¢ *2 (61)
rae [, — CHWXeHWe HaTsira n3-3a HepaBHOMEPHOro TeMnepaTypHOro Nons Koneca npu Harpese, M.
[l2 — cHWKeHVe HaTara u3-3a HaAMuua nepenaga Temneparyp 6aHfaka M UeHTpa B 30HE KOHTaKTa, M
(«TepMUYEeCcKOe CONPOTUBNEHNE KOHTaKTay).

LA naccaKMpCKMX NT0KOMOTMBOB XapakKTepHbIM PEXXMMOM TOPMOXXEHMS, MO KOTOPOMY OL,eHUBAIOT NPoY-
HOCTb COEJMHEHUA BGaHfaXka C KONECHbIM LEeHTPOM, SABAAKOTCA 3KCTPEHHbIE (OCTAHOBOYHbIE) TOPMOXXEHUSA C
KOHCTPYKUMOHHOI ckopocTu. Mpu 3TOM MPOYHOCTL COEAMHEHMUS OLEHMBAIOT pacyeToM W onpefensitoT 3KC-
neprMMeHTanbHO 13 YCNOBUSA peann3aunumn HanbonbLUMX N0 TEXHNYECKUM XapaKTepuctukam ycunanmin ot 5 go 7
TOPMOXKEHWIA.

Onsi rpy30BbIX U MaHEBPOBbLIX TOKOMOTVBOB XapaKTEPHbIMU PEXMMAMN TOPMOXKEHMSI, MO KOTOPbIM OLe-
HUBAIOT NPOYHOCTb COEUHEHMNA GaHjaXa C KONeCHbIM LEHTPOM, SIBNAKOTCA ANUTENbHbIE TOPMOXEHNs Ha 3a-
TSDKHbIX CMyCKax.

CHmKeHue HaTara [Ir M. BcneAcTBue Harpesa 6aHjaxka npu ANMTeNbHOM TOPMOXXEHUN ONpeensitoT no

thopmyne
A,-0.33 10 7“" p~ S 'Li -8 “OWr]o,- (62)

CHMWXeHWe HaTara A42. M. BCleAcTBMe nepenaja TemrnepaTtyp B 30HE KOHTaKTa («<TepMUYECKOe COmnpo-
TUBMIEHWE KOHTaKTa») oNpejensitoT no popmyne

[2 = rx'D1Rq. (63)

CyMMapHOe CHWKeHWe Hatsra [1°,,, M. B peXxvumMe 4nMTelbHOro TOPMOXKEHUsI ONpeaenstoT no gopmMyne

Aocn 30.33 10 7 (l-e °w"~0, =a-D, Rq. (64)
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rae aR— KoathpuumeHT, yunuTbiBalOWMiA YacTb BbIJENSAIOLWErocs npyu TOPMOXEHUM Tenna, nocTynaroLlero B
KONeco, KOTOpbIA 3aBUCUT OT TUNa M KonMyecTBa KONOAOK Ha Konece;
fwp — KOahHULMEHT, yunTbiBaOLWMA HEpaBHOMEPHOCTbL Harpeea Koneca.

P — koatpduumneHT HarpeBa 6aHgaxka, p= (1 - e 2B8y). Y j- ;

h — pasHocTb ypoBHeit NyTn, KOTOPbIii NOE34 NPOXOAUT 3a BPEMS TOPMOXKEHUS t. M;

t— BpemA TOpMOXKeHus, C;

S — BepTuKanbHas Harpyska Ha Koneco. H;

a'=11.610 6— KOa(hOULMEHT NMHENHOrO paclmpeHns 6aHaaxkHoi ctanm,1rC.

R — KOHTaKTHOe TepmMuyeckoe CONpoTUBNEHME NPU ANTENBHOM TOPMOXXEHUW. Tpaj'kBT. onpegenstoTt no
thopmyne

R - Rq (65)

rae RO =1 M2 rpag/kKBT — KO3(h(pMUMEHT NPONOPUMOHANBHOCTY;
HO,H — TonwuHa 6aHpaxka, nonHas u Tekywas, Mm;
00— KkpuTMYecKkoe 3HayeHue noctynarolleii B KoONeco 4acTu TennoBOro NnoToka, reHepupyemMoro Ha eju-
HULe Nnouiaan NoBepXHOCTV 6aHAaka B MOMEHT CpbiBa NOCafKu:
— Tekylliee 3Ha4YeHWe TennoBOro NOToKa, NOCTynaloLLero B Koneco, onpeaensatoT no opmyne

Y <<|:>2a. (66)
4 — kDH

rae WI— Topmo3Has MOLWHOCTb, peanm3yemMasi Ha 0gHOM Konece, KBT:
Wi=  KV. (67)

% — KO3(PULMEHT TPEHNSA TOPMO3HbIX KONOAOK C KONecom;
K — cuna Haxkatusi TOPMO3HbIX KONOAOK Ha Koneco. KH.
lMoka3aTenb 3KCMOHEHTbI X ONpefenstoT Ha OCHOBE 3KCMepPUMEHTa/bHbIX [JaHHbIX B 3aBUCMMOCTU OT
reomeTpum Koneca, MOLLHOCTU N BPEMEHN TOPMOXKEHUSA MO thopMynam

0'3 10
ansa konec D.=0,9 M X ---ieeeenee- ,4na konec D,= 1.07 M X -=---mmmmme- -

8004p 3700p

Mpumep pacuyeTa CHUXEHUA HaTsara 6aHfaka NpMBeAeH B NPUOXKeHun [.

7.9.3 C yyeToM ocnabneHusi nocagky 6aHaxka npy Konogo4HOM TOPMOXXEHMU OCTATOUHbI/ HaTAr B CO-
eAVHeHn JomKeH obecneumBatb KO3 ULMEHT 3anaca NPOYHOCTM COeLMHEHMA M, KOTOPbIA onpejensatoT no
dopmyne

Nn_Mkp_5(]_15+2o0. (69)
n~tex

rge Mtax — MakcuMabHbIA KPYTALLNIA MOMEHT MO TAroBOM XapaKTepucTnke, NpUXoAaLniics Ha 04HO Koneco,
KH-Mm:
M1B— KpyTAWMIA MOMEHT, nepegjaromiica coeguHeHnem 6aHjaxka ¢ KOnecHbIM LLeHTPOM Mpu ocTaTou-
HOM HaTare. KH-m.

7.10 PacyeT NpoO4YHOCTW COEAMHEHUS XO40BOrO Koneca, 3y64aTtoro koneca, TOpMO3HOTO AUCKa
c ocbto

7.10.1 [nA OUEHKM NMPOYHOCTN COEfMHEHUA Koneca C OCblo MpU NPeccoBoM MeTode (hopMUpPOBaHUSA
NPUMEHSAIOT onpeseneHHyo opMy MHANKATOPHON AuarpamMmbl 3anpeccoBKU C pernaMeHTMpoBaHHbIM ypOB-
HEM KOHeUHbIX ycunuii P3K, yctaHoBneHHyto B TOCT 11018. TOCT 31847, TOCT 4835.

7.10.2 PacuyeT NpOYHOCTN COEAMHEHNS] KONECO — OCb BbIMOHSAIOT MO MaKCManbHOW BENNYMHe caBura-
oLLero oceBoro ycunmsa F, HoO NpuBOAALLEro KnepemMeLLeHnto ocu B CTynuue. 3TO yCNOBME BbINONHAETCA Npu
ycnosum
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F*P3t. (70)
roe PSK — KOHeuHoe ycunve 3anpeccoBku, KH.
OueHkKa NPOYHOCTM COeAMHEHMA XO40BOro Koneca, 3ybyartoro Koneca, TOpPMO3HOMO ANCKa C OCbIO JOMK-
Ha 6bITb NpOBejeHa C NOMOLLLI0 MeToAa KOHEYHbIX 3N1eMEHTOB B yNpyronaacTM4yeckor noctaHoBKe.
Ko3aghurumeHT OTHOCMTENbHOW NPOYHOCTH, M, onpeaenstoT no gopmyne

[ 1« (71)

B fonyckaemMom granasoHe KOHEYHbIX YCU/WIA 3anpeccoBKy Npu agnnHe conpsbkenns ot 0,72 dpgo 1,1 d
AN MUHAMaibHOr0 3Ha4eHUA KOHEYHOro yCUAnsa 3anpecCcoBkM MUHUMabHbIA pacyeTHbIi KoadhdhunumeHT 3a-
naca npo4YHOCTU NPOTUB MPOCKa/Nb3blBaHMSA B OCEBOM HanpasneHUn npuHuUmMaroT He meHee 1.25 wnum ot npo-
BOpOTa 3y6uyaToro Koneca — He MeHee 1.8 Npu MUHUMa/bHbIX HaTArax.

[Ansa makcumanbHOro 3HayeHUs KOHEYHOro yCuUnns 3anpeccoBKN NPOBEPSAIOT OTCYTCTBUE B COMPS>XXEHUN
30H TEKy4ecCTu.

Mpu TennoBom crnocobe nocagku 3y6yatoro koneca Ha ocb KM pacyeTHyto OUeHKY NPOYHOCTU Ha CABUT
NPOM3BOAAT NPU 3HAYEHUSAX KOHTPO/NbHO OCEBOW Harpy3ku Ha Kaxkgble 100 MM nocajoyHoro guamerpa no
rocT 11018.

Mpu TennoBoM cnocobe nocafku CTynuubl TOPMO3HbIX AUCKOB Kl pacyeTHyt0 OLEHKY NPOYHOCTU Ha
CLBUWT NPOU3BOAST MPU 3HAYEHUAX KOHTPONbHOM 0ceBO Harpy3ku no FOCT 4835.

Mpn ncnonb3oBaHMM Nocafky 3yb64aToro Koneca Ha yANMHEHHYK CTYynuLy KONeCHOro LeHTpa, ecan B
KOHCTPYKLMWN OTCYTCTBYET BO3MOXHOCTb BbINONHEHNA KOHTPOAS OCEBOro cABura 3ybyatoro Koneca, NpoBepKy
NMPOYHOCTM MOCaAKN NMPOU3BOAAT KOHTPO/MbHLIM KPYTALWMM MOMeHToM MTax BennuuHoli (9.8 + 0,8) kH M Ha
KBagpar kaxabix 100 MM gnameTtpa yAAMHEHHOW CTynuLUbl KonecHoro ueHtpa. OnpegensatotT HAC v KOHTaKT-
Hble HanpsXXeHus, BO3HMKaloWme Mexgy 3ybuaTbiM KONecoM U OCblo ANA 3afjaHHOro Hatara. Ysenuumsas
noLaroBo KpyTALWMA MOMEHT, NPUIOXKEHHbIN K 3y64aToMy Konecy, onpefenstoT MUHUMabHbIA KPYTALLWIA MO-
MEHT, MNPy KOTOPOM HavmHaeTcs X NpPocKaib3blBaHWE OTHOCUTENIbHO OCW.

Mpumep pacyeTa NPOYHOCTU COEANHEHUSA KONECO — OCb OT CABUra NpuUBefeH B nNpunoxkeHun E.

7.11 OnpepeneHue nokasaTeneii NPOYHOCTU IKCNEPUMEHTANbHLIM METOAOM

7.11.1 NMopsAAOK NPOBEeAEHUS UCNbITaHWUN

NcnbiTaHua Ha npoyHocTb KI (KB) NnpoBOAAT B cnefylowem nopsigke:

- onpefenstoT MOHTaXKHbIe HaNPs>KeHUs B LLebHOM Ko/nece, KONeCHOM LeHTpe 1 6aHjaxke cOCTaBHOro
Koneca:

- onpejensatT ocTaToYHble Hanps>KeHs B Lie/lbHOKaTaHOM Konece nnu 6aHgaxe;

- ONpejenstT HanpsXKeHWs B OCK U Konece OT AeliCTBUA KBa3ucTaTUYeCKUX Harpy3ok (BepTukanbHas u
6okoBas);

- onpefenstoT ycTanocTb OCeil 1 Konec nNpu AeicTBUM KPyroBoro n3rmbaroLero MoMeHTa n CBOMCTB Ma-
Tepuanos. U3 KOTOPbIX OHU U3TOTOB/NEHbI.

3aKknioumnTeNbHbIM 3TanoM MCAbITaHWIA (M0 COornacoBaHMio C 3aKa3ynMKoM) ABNAETCS NpoBefieHne Xon0-
BbIX MO/MIOHHbIX UCAbLITAHWUHA € Uenbto onpegenenns HAC K.

7.11.2 NMoAroToBKa K UCMbITAHNAM

7.11.2.1 Tlepef uCMbITaHNAMMN BbIMONHAKT 3a4YMCTKY MOBEPXHOCTU OCUM W Kojfeca [0 LepoxoBaTocTn
Rt80 gna mecT ycTaHOBKMW AaTyMKOB (TEH30pe3MCTOpPOB M TepMonap). ba3a TeH30pe3ncTopos — He 6onee
10 mm.

7.11.2.2 Nocne Haknelikn TeH30PEe3UCTOPOB NPON3BOAAT MOHTaXK NU3MEPUTENIbHBIX CXEM.

7.11.2.3 O6bEeKT uUcnbiTaHWA yCTaHaBIMBAIOT Ha CTEH[, NOAKMOYAKT N3MepuTenbHblie Npubopbl, Npo-
BEpPSIOT CUCTEMY aBapuNHO OCTaHOBKM CTeHAa (MPW UCMbITAHMAX Ha YCTanoCTb) Y NPOU3BOAAT €ro NPOGHbIN
3anyck, perncrpaumio nokasaHuii TeH30pe3nCTOPOB. FPagynpoBKY U3MepUTENbHbIX KaHanoB.

7.11.2.4 MoAaroToBKa K XOAOBbIM MCMbITAHUSAM BKIKOYaeT, NnoMUMo o6opyaoBaHusa gatunkamu K (KB)
N MOHTaXKa U3MepUTENIbHbIX CXeM, MOAroTOBKY pasMeTKu MOAUroHa C yKasaHWem KOOpAuHAaT pacnonoXXeHus
CTaHLUMin, MOCTOB, KPMBbIX N X PajnycoB, AaHHbIX O TEXHUYECKOM COCTOSIHUM NYTU, pa3peLleHHbIX CKOPOCTAX
LBUXKEHNA, KOHCTPYKLMM NYTK (TMNax penbcos, Wnan, OCHOBaHUA NyTu).

7.11.2.5 ina vcnbiTaHWii Ha yCTanocTb UCMNOMb3YIOT CTEHAbI CO CXEMOI Harpy>XeHus, npuBefjeHHON B
npunoXxeHnn X: cxembl UCNbITaTeNbHbIX 06pa3L 0B, NPUBEAEHHbIE B MPUNOXKEHUN .

7.11.3 VcnbiTaHMA MO ONPeAeneHN0 MOHTaXXHbIX HaNpPsH>XeHWii B Konece

7.11.31 B cocTaBHOM Konece onpegensitoT MOHTaXKHbIe HaNpPs>XKeHUs oT nocafkn 6aHaaxka Ha 060[ Ko-
NecHOro ueHTpa n ycTaHOBKMN Koneca Ha ocb KI1. B LeNlbHOM Konece - OT yCTaHOBKW Koneca Ha ocb KIl.
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7.11.3.2 B cocTaBHOM Konece AnA WUCNbITAHUA MCNONb3YKT OAWH KONECHbI LEeHTp ¢ 6aHjaom 6e3
6aHfaXXHOro Konbua. MOHTaXXHble HanpsH>XeHWsa onpefenstoT ANA MaKCMManbHOro 3HayeHus Hatara, ycra-
HoBneHHoro B FOCT 11018.

CocTaBHOE KONeco o60pyaytoT TEH30pe3ncTopamMn He MeHee YeM B ABYX MepuANOHanbHbIX Hanpasne-
HUAX. Ana perncrpaunn TeH3on3mepeHuii koneco pacthopMmnpoBbIBatOT NOCPELCTBOM MEXaHUYeCcKoW paspes-
K1 6aHfaxka B 30He, yfjaneHHO OT yCTaHOBKM TEH30PE3NCTOPOB. UCKIOYas UX Harpes.

MOHTaXKHbIE HanpshkeHns onpeaensatoT No pasHuue pe3ynbTatoB TEH30M3MEepPEeHUi 40 1 nocne pacgop-
MMVPOBbIBAHUA.

7.11.3.3 OnpegeneHne MOHTaXHbIX HanpsiKeHWiA OT 3anpeccoBKM OCKM B COCTABHOM WM LiEbHOM KO-
fiece npousBoOJAT 419 MaKCMMaNbHOro 3HavyeHusa Hartara, yctaHosneHHoro B FOCT 11018, TOCT 4835 wan
FOCT 31847.

CchopmMunpoBaHHOE COCTaBHOE WAN LiebHOE KONeco C OCblo 060pyAylOT TeH3ope3ncTopamMu. 1 nocne
pernctpauumn pe3ynbtatoB TEH30M3MepPEHU coefuHeHne pachopmMmpoBbIBaOT NOCPELCTBOM MeEXaHU4eCcKoWn
BbINPECCOBKN Kofieca C OCU.

MOHTaXKHbIE€ HanpsH>XeHUs onpefensitoT No pasHuue nokasaHWii TEH30Pe3UCTOPOB. YCTAHOBAEHHbIX Ha
Konece 10 1 nocne BbINMPECCOBKN OCW.

7.11.4 NcnbiTaHWA MO ONpPeAeneHnto OCTaTOUYHbIX HaNpPs>XeHWn B Konece nnam b6aHgaxe

McnbiTaHns No onpefeneHnio 0cTaTouHbIX HANPsXXeHnin B konece n 6aHgaxke nposoasat no FOCT 32207.

7.11.5 VicnblTaHNs NO ONPOAONIOHUIO HaMNpPSHXKEHU B OCU U KONOCe OT feCcTBUS
KBasucrtaTMyeckux Harpy3ok (BeptukanbHas n 6o0koas)

7.11.5.1 O6opypoBaHHyt TeH3ope3uctopamu KM (KB) ycTaHaBnMBalT Ha CTeH[, rAe ee Harpy>atot
BepTUKanbHbIMU cunamn P B Toukax nx npunoxkeHns Ha 6ykcbl KM (KB) n 6okoBoli cunoii Y yepes Topel, ocu
B 30HY KOHTaKTa rpe6HsA Koneca ¢ 6G0OKOBOV MOBEPXHOCTHIO FONOBKM penbca. KOHTPOAb BENUUUHBI HarpysKu
NPON3BOAAT C NOMOLLbLIO LUTATHbIX CUION3MeEPUTENbHBIX NPUGOPOB.

7.11.5.2 Harpy>eHue KI (KB) BepTukanbHbIMU 1 60KOBbIMW CUiaMn NPOn3BOAAT CTyneH4yaro. Harpyxe-
Hue KI 1 3anncb NokasaHuii TEH30pe3MCTOPOB Ha KaXkAol CTyneHn Npon3BOASAT NPU NOBbILLEHUN Harpy3ku no
cxeme 0.OP-0.5P-0,75P-1.0 P- 0.75P- 0.5P- 0.0P (rae P — Harpy3ska Ha 6ykcoByto Lueliky ocu KIT).

Mpuno>xxeHne 60KOBOI cUNbl Y NPOBOAAT CTyNeH4YaTo ¢ uHtepsanom oT 20 go 30 KH 1 ¢ npunoxeHmem
MaKCMManbHOW pacyeTHOl Harpysku Y.

7.11.5.3 B npouecce wucnbiTaHuii namepsotr HAC ocu n kKonec. 3anncb HanpsdKeHWn OCyLLecTBAAKOT
npu ctyneHyatom nosopote Kl BOKpyr ee reoMmeTpuyeckoii ocu BpaweHumsa Ha 360° yepes 180°. BbINONHAKOT
TpOeKpaTHOe Harpy>xeHve, B pacyeT NpuHMMaloT cpejHee apnuiMeTMyeckoe 3HayeHne U3 Tpex 3MepeHuii.

7.11.5.4 OnpegeneHune HanpsbkeHwut o. MMa, No 3aMepeHHbIM gedopMaLnaM NPoBOAAT MO 3aBUCMMO-
ctam lNyka:

- B Cly4yae OfHOOCHOI0 HaMps>XXeHHOro COCTOAHUA Hanpsh>XeHWs onpefenstoT no popmyne

o=ekE, (72)

- B Clydae, Korga rnaBHble Harnps>XeHns coBnajaroT C MePUANOHANbHLIMU N OKPYXHbIMU, Hanps>XeHus

onpezensatoT no opmynam

(73)

@)

00 ~ (74)

- B Clyyae, Korja Hanpas/ieHus rMaBHbIX HANpsXXeHU HEU3BECTHbI, HANPsSXKEHUS ONpesensitoT no gop-
Mynam

ei+£iu(1+u')i(1 uo‘aﬂz:([a-sai-_anf (75)
bl)[
t2<pn £r e» £|n, (76)
a-a»

rae OM. 00— amMnanTyfbl FaBHbIX HAMPSHPKEHU B MEPUAMOHANBHOM M OKPY>XHOM HanpaBfeHUsX;
Ome*min — MakcumanbHas U MUHMMalbHasi aMManMTyfbl FNaBHbIX HaNPsOXKEHWW, Korga HampasieHus
rNaBHbIX HaMps>XeHWii anpuopu HEM3BECTHbI:
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E — mogynb ynpyroct1 nepsoro pogja:
L — KO3(puumneHT MNyaccoHa:
em €0, £ c,,, ¢!, — pethopmaLun COOTBETCTBEHHO B HANpPaBAEHUSIX: MEPUANOHANBHOM, OKPY>XHOM 1 B Ha-
npasneHnn ocei TeH30pe3nCTOPOoB:
tg 2p— TaHreHc 4BOMHOrO yrna Mexxgay HanpaBneHueM TeH30pe3ncTopa, NPUHATOro 3a NepBblii, N Makcu-
MaJ/lbHbIM TMaBHbIM Hanps>XXeHueMm.

[0 3MepeHHbIM Hanps>XeHWsM OLEeHUBAOT aMNANTY[Hble U CpefjHMe 3Ha4yeHUs LUUKIOB B jManasoHe
3aKcnyaTauMoHHbIX Harpy3ok.

7.11.6 WcnblTaHMA Ha ycTanocTb OCEN 1 KOAOC Npu AeliCTBMMN KPYroBOTO M3rnbaroLero MomMmeHTa

7.11.6.1 MNpwn ucnbiTaHUAX ONpPeaenstoT:

- XapaKTepucTUKN CONpPOTUBNEHNSA YCTaNoCTK: Npejena BbIHOCANBOCTU, KpuBoi ycTtanoctu (KY). Hakno-
Ha 1 TOUKM nepernba KpuBoIi ycTanoctu:

- MUHUMa/bHOE 3HayeHne npefena BbIHOCAMBOCTU AN 06ecneyYeHns MUHUMaNbHOro KoadduumneHTa
3anaca conpoTuB/ieHUs ycTanoctn ocu un konec KIi;

- cnabble 30Hbl KOHCTPYKLUNN;

- XapaKTepucTuKn martepuana ocu u Koneca (onpefensatoT npu noayyeHnn HeyaoBNeTBOPUTENbHbIX Xa-
paKTepUCTUK CONPOTUBNEHUS YCTaNnocTw).

7.11.6.2 VicnbiTaHUs MPOBOAAT MPU PErynsipHOM Harpy>KeHun 3HakornepemMeHHbIM KPYroBblIM KOHCO/b-
HbIM U3rnMbom (npunoxkeHue X).

N3rn6 fgomkeH 6biTb CO3[aH BpalleHWeM HeypaBHOBELUEHHbIX Macc, YCTAHOBNEHHbIX Ha CBOGOAHOM
KOHLIe UCMbITYyeMOli UM TEXHONOTMYECKOM OCU. 3anNpecCoBaHHOM B KONECO (TEXHONOrMYeCKyo CcTynuuy).

7.11.6.3 Ocu npu UCNbITaHUAX NOABEPratT 3HaKONepeMeHHOMY CUMMETPUYHOMY U3rnby, Koneca — U3-
rméy ¢ aCUMMETPUYHBIM LIUKNOM.

7.11.6.4 VicnblTaHMsA NPOBOAAT 4O 6a30BOro yucna LUKIOB UMW A0 MOMYyYEHUS YCTanoCTHOIO NOBpeX-
LeHus.

7.11.6.5 Mpu onpegeneHnn npegena BbIHOCAMBOCTU W MOCTPOEHUU KPMBOW yCTanoCTM KONUYECTBO
oceli n konec Bbl6upatoT no FOCT 25.507. Mpwu goBeputenbHoli BeposiTHOCTU [J £ 0.9 1 NOrpeLHOCTN OLEHKN
cpepHero pecypca 0.1 S f s 0.2 370 KOMYECTBO cOCTaBAseT He MeHee 6. B aToM cnyyae gns cobniofeHus
OAMHAKOBOW CTaTUCTUYECKOW AOCTOBEPHOCTN 06enx BeTBel KpPMBOI yCTanoCcTu peKOMeHAyeTcs KOnn4ecTtBo
o6pasuoB pacnpegenstb No AByM BeTBAM KpUBOW B OTHOWeHWM 2:1. O6paboTKy pe3ynbTatoB NpoOBOAAT NO
MeTOfly HaMMeHbLUNX KBaApaToB.

MNMonyyeHHan KpvBas yctanoctu npepacTtasnser coboin oueHky 50 % BepoATHOCTUM paspylueHus (npu-
noxxexue K).

7.11.6.6 Mpun “cNbITAHUSAX Ha yCTanoCTb NePBbIli 06BEKT UCMbITLIBAIOT NMPU HANPSHKEHWUSX, NpeBblllato-
LWMX npegnonaraemMbliii npegen BblHOCAMBOCTU OT 20 % Ao 30 %. MuHUManbHas pasHuua aMnanTys Hanps-
>KEHWA. NPY KOTOPbIX MPOUCXOAUT paspylleHne 06beKTa, U aMNAnTyAbl, He Bbi3bIBAlOLLEN ero paspyLueHus,
floMmKHa cocTaBnAatb oT 5% go 10 %.

Ha ypoBHe npegena BbIHOCANBOCTU UCNbITbIBatOT OT 40 % 0 50 % 06H-EeKToB (HE MeHee ABYX) OT ob6ule-
ro KonM4yecTBa OTO6PaHHbIX AN UCMbITaHWA. PacnpefeneHne 06beKTOB N0 HAKNOHHOW BETBU KPMBOW ycTano-
CTM MOXET 6bITb MPON3BO/bHbIM.

7.11.6.7 Ana nogTBepXKAeHUs TpebyemMoro npegena BbIHOCAMBOCTU UAN AN MUHUMaNbHOro Koaddgu-
LMeHTa 3anaca conpoTUBNEHUA ycTanocTn ocu n koneca K (KB) ncnbitaHns NpoBOAAT Ha Tpex obpasuax.
MpU KOHTPO/bHbIX UCMbITAHUAX HA yCTanoCTb OCeli 1 Konec (4N5 NOATBEPXXAEHWS yCTaHOBEHHOrO npejena
BbIHOCNNBOCTW) ONYyCKaeTca NpoBefeHne Ha OAHOM-4BYX obpasuax.

7.11.6.8 Ha cTtagnm Bbl6opa KOHCTPYKLMK OCU UAK Koneca (pa3mepos, GopMbl, MaTepuana) ucnbitaHms
fonyckaeTca NpoBOAUTb METOAOM TemMnepaTtypHoro aHanora. MicnbiTaHnsa NPOBOAAT CO CTyneH4yaTblM MNOBbI-
LIEeHNeM HanpshKeHuin ¢ pasHuueit ctyneHer ot 15 go 20 MMNa. KonnyectBO CTyneHel Harpy>keHus npu uc-
NbITaHUAX METOAOM TeMMepaTypHOro aHanora cocTaBnsieT He MeHee Tpex 10 U Tpex nocne npejgnonaraemoro
npejena BbIHOCINBOCTU.

MeTog TemnepaTypHOro aHanora 0OCHOBaH Ha CKa4Koobpa3HOM U3MeHeHUN TemnepaTypbl UCNbITYEMOro
obbeKTa nNpu nepexofe OT yNpyroro K Heynpyromy UMKIM4eckomy gedopmMupoBaHuto. 3a npefen BbIHOCIU-
BOCTV MPUHMMALOT Hanps>KeHne, COOTBETCTBYIOLLLEE TOUKE NepenomMa KycoYHo-NMHelHol dpyHkuuun [7= La).

7.11.6.9 ina perncrpaunm Hanps>KeHnin TeH30pe3nCcTopbl yCTaHaBNIMBAIOT:

- Ha Konece C Hapy>HOW K'Mnu BHYTPeHHeli CTOPOHbI BAONb pajunyca oT o6oja A0 CTynuLbl MO CNAoL-
HOMY CEYEHMUIO nocepefnHe MexXXay TEXHONOrMYeCKMMUN OTBEPCTUAMN (MPU Hannyum);

- Ha UMANHAPUYECKOR YacTu OCU BHE 30H KOHLLEeHTpauun.
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Mpun ncnonb3oBaHMM MeToja TeMnepaTypHOro aHanora npefjena BbIHOCAMBOCTM Ha OMbITHOM O6beKTe
ycTaHaBAMBaloT Takxke faTuuKn temneparyp.

O6pa3sLbl MPOTOKONOB UCNbITAHWUIA OCel 1 KoNec Ha ycTanocTb NPUBEAEHbI B NPUAOXeHun J1.

7.11.6.10 McnbiTaHua no onpejeneHnto Xxapaktepuctuk martepuana uenbHoKaTaHbIX Kofec NpoBOJAT B
cooTBeTcTBUM ¢ TOCT 10791. oceii — no NOCT 33200. nnTbIX KONecHbIX LeHTpoB — No FOCT 4491 n KaTaHbIX
KOMECHbIX LEeHTPOB — M0 HOPMAaTUBHbIM JOKYMEeHTaM', [eiCTBYIOLWMM Ha TeppuUTOpMK rocyaapcrBa, NpuUHSB-
Lwero craHgaprT.

7.11.7 XopoBble NONNTOHHbIE UCMbITAHUA

7.11.7.1 Mepepf Ha4YanoM McnbiTaHWi NPoBOAAT NOAroToBKY KM no 7.11.2. BbINOMHAOT MOHTaX MU Hanag-
Ky M3MepuTeNbHbIX CXeM. YCNOBUA NPOBEAEHUs UcnbiTaHnini — no 5.7 n 5.8.

Mpun ncnbITaHUAX BbIMONHAIOT U3MEPEHUS CneayroLmnX napamMmeTpoB:

- HanpsHKeHUi B Konecax n ocsx;

- CKOpOCTeli, NpU KOTOPbIX NPOBOAAT UCMbITAHUS;

- HOMUHa/bHbIX Harpy3oKk;

- AMHaMUn4Yeckunx xapakrepucTtuk Mc;

- KPUBbIX pa3fiMyHbIX N3BECTHbIX PajuyCcoB U MpsMble y4acTKu nyTu:

- HanpasNeHnsa ABMXKEHUS;

- HaNIM4una CTpernoxk;

- napamMeTpoB KOHCTPYKLUN MyTU;

- cuny tarm MNC.

7.11.7.2 Pervucrpauusi HanpsbkKeHWin B Konecax M ocsix, NpoBogumMasi B MpoLecce UCnbITaHuii, AoMKHa
npeacTaBnsiTb CO60V HenpepbiBHbIE peann3auumn cnyyaliHOro AMHamMu4ecKoro npouecca B3auMogelricTBus
KM n penbcosoro nytn. lomkeH 6biTb BOCNPOU3BEAEH 3KBUBANEHT NO peanMsaunsam ¢ UCNoNb30BaHNEM cTa-
TUCTUYECKUX COBOKYMHOCTEN, CHOPMUPOBAHHBIX U3 IKCTPEMaNbHbIX aMMANTYA HanpsHKeHW.

Konnuyectso n3mepeHunii, obecneynsaroLLnx CTaTUCTUHECKYIO AOCTOBEPHOCTb pe3ynbTaToB, ycTaHaBIM-
BaloT B NporpamMmme uUcnbiTaHuii B 3aBUCUMOCTW OT HasHauyeHusa MNC n npoduna nytu.

8 Tpeb6oBaHWs 6e30MaCHOCTM U OXpaHbl Tpyaa

8.1 O6opyaoBaHue v opraHusayms paboymx MecT npu NPoBefeHnn CTEHL0BbIX UCMbITAHNA OMKHbI CO-
oteBeTcTBOBaTh TpebosaHnAM O CT 12.2.003. curHanbHble LUBeTa 1 3Haku 6e30nacHoCTU, MHpopMuUpyoLwme
1 obpaljaroline BHUMaHNe obCcny>KnBatolero nepcoHana Ha noTeHUManbHyl UAU feCTBUTENbHYIO onac-
HOCTb. — No FOCT 12.4.026.

8.2 YYaCTHUKM nCMbITaHWi nepej HavyanoM UCMbITaHM MPOXOAAT UHCTPYKTaXK MO TEXHWKEe 6Ge30nacHo-
cTu. MopsfoK 1 BUAbl 06yYeHns, a TakKe opraHM3anunio NHCTPYKTaXka y4acTHUKOB UCMbITAHUA OCYLLLeCTBASAIOT
B cootBeTcTBUM ¢ TOCT 12.0.004.

* Ha Tepputopumn Poccuiickoin depepaummn geiicteyer TOCT P 55498-2013 «LleHTpbl KOMecHble kaTaHble Ans
Xe1e3HO40POXHOrO MOABMXHOrO cocTaBa. TexXHUYEecKme yCrioBus»

31



rOCT 33783— 2016
Mpunoxexue A
(pekomeHayemoe)

MpnmMmeHsaeMble cXxeMbl KONIeCHbIX nap

PucyHok A1 — Cxema aevictusi cun Ha KIM npu onopHo-oceBom noagelumsaHum T/, U 04HOCTOPOHHEM TArOBOM
3y6yaTtom npviBoge

BepTUKa/bHasA cuna OT ONOPHO-O0CEBONO MOALMMHUKA. P (P, ) — BepTuKanbHash Harpyska Ha 6yKcoByr

PucyHkn A 1nA.2: T(T,J -
Leliky ocu co CTOpPOHbI Haberatoueto (o6cTatowero) koneca. S(Sf) — BepTukanbHaa Harpyska Ha Haberatolee (c6eratouiee) koneco
oT penbca; 2 (2 ,) — BepTMKanbHas cuna Ha oCb OT BEJOMOVi LIECTEPHU; H — MOMepeyYHas cocTaBnAloLas Cuibl TPEHUA BHYTPEHHETO
Koneca o penbc; V — 60OKOBas cuna penbca Ha Haberaroulee Koneco; Y, — nonepeyHas cuna nHepuum KM Yp — pamHas cuna;
/— paccTosiHne OT cepefjuHbl GyKCOBOIA LeWKM 40 NNOCKOCTM Kpyra KaTaHusi COCefjHel0 Koneca; /, — paccTosiHie MexXay TMHUAMMN
NPUNOXKEHNSI BEPTUKANbHOI Harpy3ku K 6yKcoBbIM elikam ocu KIT; Is — paccTosHue mex/y NnocKoCcTAMMU Kpyros katanums KIi;

(T — paccTosiHMe OT NNOCKOCTU Kpyra KaTtaHus HaberatoLiero Koneca fo MMHUKN AeiAicTBMSA cunbl T. (I — paccTosiHWe OT MAOCKOCTU Kpyra
KaTaHus Haberatoleto Koneca A0 NUHUK AelicTBUSE cuibl 2; Ga— Macca 4acTu OCU. 3aK/TIOYEHHOV MeXzy MIOCKOCTSIMU KpyloB KaTa-
HUA KONEC; [ — YCKOPEHMWe CUNbl TSXKeCTW a— paccTosiHne mexxay cunamu [ n [,; a, — paccTosiHue OT Cepe/ViHbl TENEXKN 0 CUMbl
7,.a2— pacctosiHue Mmexay cunamun 7 u 2
PucyHok A.2 — Cxema fgeiictrs Harpy3ok Ha KI npy onopHo-oceBomM noggelumBaHin T3/, 1 ABYXCTOPOHHEM TArOBOM

3y6yatom npviBose
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MnOCKACM» tp jrt MBTAHMH

PucyHok A.3 — Cxema AeincTBusA Harpy3ok Ha K ¢ oceBbIM pefyKTopom

PucyHkn A.3 nA.4 T(T") — BepTuKanbHas cuna oT ONOPHO-O0CEBOro MoAwnnHuka: P (P,) — BepTukanbHas Harpysxa Ha 6yKCcoBylO
LueiiKy ocu co CTOpOHbI HaGeratoulero (c6eratowiero) koneca: S(S,J — BepTMKanbHas Harpyska Ha Haberarollee (c6eratolee) Koneco
OT penbca: 2 — BepTUKa/bHas Cuna Ha OCb OT BEAOMOIi LWeCcTePHN: I — nonepeyHas coCTaBAAlOLLAA CU/bl TPEHUSI BHYTPEHHErO KoJe-
ca o penbc. ¥' - 6GOkoBas cuna penbca Ha Haberawulee Koneco: ¥ ,— nonepeyHas cuna vHepuuu KrM; Yp— pamHas cuna:

11- paccTosiHue Mexay MMHUAMU NPUIOXKEHUA BepTUKaNbHOW Harpy3ku K 6yKCOBbIM LUelikam Ocu KonecHoli napbl: (t - pacctosiHue
MeXJy NI0CKOCTAMU KpyroB kataHus KI; tT— paccTosiHMe OT NI0CKOCTY Kpyra KaTtaHus HaGeraroLero Koneca [0 MHUK AciicTouns
cunbl T; t2 — paccTosiHWe OT MMOCXOCTV KpyTa KaTaHus HaberaroLlero Koneca 4o AMHUM aeinctens cunbl 2. GO — Macca 4yactu ocu.
3aK/NIOYEHHOI MeX/y NNOCKOCTAMMW KpyroB KataHus konec; Ge — macca JUCKOBOro TopMosa: i — YCKOpPEHWe Cuibl TshKecTu, a — pac
CTOofiHME Mexgy cunamu T n F*a, — paccTosiHue OT CepefiuHbl TeNeXKU A0 cuibl Ty a2 — paccrosiHne mexzay cunamu I un 2;
thl m(b2 *b3~~ PaccTosiHusi OT LeHTpa TSXXECTU AUCKOBbLIX TOPMO30B 40 cOeratoLLero Koneca

PuvicyHok A.4 — CxeMa felicTBus Harpy3ok Ha KI ¢ Tpemsi TOPMO3HBIMW AVICKaMM, PACTOIOKEHHBIMW HA OCU
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P (P,) — BepTukanbHa»' cuna Ha GYKCOBYIO LLIEVKY OCU CO CTOPOHbI Haberatolero (c6eratowiero) koneca: S(S,> * BepTukanbHasa cuna
Ha Haberatolee (cberatoliee) koneco oT penbca: H — nonepeyHas cocTaBnstoLWan cuibl TPEHUA BHYTPEHHErO Koneca O penbc:
Y -- 6okoBas cuna oT penbca Ha Haberatouwee koneco: V) - nonepeyHas cuna nHepuuu Kri; Yp -m pamHas cuna: ( — paccTosiHue ot
cepefnHbl GYKCOBO LLEVKN 10 NIOCKOCTW Kpyra KaTaHUs COCEAHero Koneca. N - paccTosiHue Mexay TMHUSIMU NPUNOXKEHUS Bep-
TUKaNbHOI Harpysku KGYKCOBbIM Lueiikam ocu KIT; ft — paccTosHue mexxay nnockocTsiMu Kpyros kataHusi KM; C 0 — cwuna vHepuum
yacTu OCU. 3aKNYEHHOW MeXay NNOCKOCTAMU KPYHOB KataHua Konec.

PuicyHok A.5 — Cxema fieiicTBusi cvn Ha Kl ¢ oropHO-pamMHbIM NoABeLLVBaHVIEM TSIFOBOTO ABUraTesis (V1 nosibiM BasIoM)

PuicyHoK A.6 — Cxema pacronIoXeHVst KOJIECHBIX Y3/10B U AE/CTBYHOLLMX HArpy30K B 3KUMaXe C pasaBypkHOi K
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MpunoxeHve b
(cnpaBou4HoE)

Mpumep pacyeTa KonecHoli napbl n HAC Koneca

B.1 NcxoaHble gaHHbIe

Koneco npegHasHayeHo 417 MCMOMb30BaHUA Ha NOABWKHOM COCTaBe C KOHCTPYKUMOHHOM CKOpOCTbio 120 Kw/u,
HOMUHA/TBHOI CTaTUyeckoli Harpy3koii oT KIM Ha penbebl 290 kH.

OCHOBHbIE KOHCTPYKLIMOHHbIE fjaHHble, CCHOPMMPOBaHHbIE HA OCHOBE aKTyasM3npoBaHHbIX YepTexeii koneca n Krl:

- reOMeTpyIsi AUCKOBOI YacTy Koneca — S-06pasHast ropma paanasibHOro CeHeHus,

- AMameTp HOBOrO Kosieca Mo Kpyry kataHus HOMUHasIbHbI 0.957 M. npefesibHO n3HoLweHHoro — 0,877 m

- BHYTpeHHuii guameTp o6oga — 0.810 m.

- TOMWWHA AncKa HoMMHabHas y o6oga — 0,020 m. y ctynmupl 0.023 M.

- otpceT — 0.055 m.

- paguyc nepexoga aucka B 06og — 0,050 m.

- paguyc nepexofa aucka B ctynuuy — 0,05 1 0,065 m.

- BHYTpPeHHUIA gnameTp cTynuubl — 0,205 m.

- Macca Koneca ¢ NosIHoMepHbIM 06040M — 363 K, C NpeAebHO U3HOLLEHHbIM — 245 K.

Matepunan koneca — ctanb Mapku 2 no FOCT 10791. npegen Teky4ecTn B AUCKOBOWM YacTu KOTOPOro B pacyeTe
NPUHAT pasHbIM &, =400 MlMa.

Mpymepb! pacyeTa npusefeHbl 411 ABYX BapyaHTOB COCTOAHMSA KoMeca:

a) HOBOE KO/1IeCO — C NMOSIHOMEPHbLIM 0600M ToswwmHoM 0,073,5 M (Mogenb Ne 1):

6) KONeco € NpeaesibHO U3HOLLEHHbIM A0 TonwwHbl 0.0335 M 060a0M (Mogenb N9 2).

O6beM pacyeToB BKIHOYAET VCCNefoBaHNS:

- HAC koneca oT geicTeus:

1) MOHTaXHOrO HaTAra B COeIMHEHN KO/eca C OChio;

2) aKcnTyaTauyioHHbIX MEXaHNHYEeCKNX Harpy3oK (BepTukasibHOM 1 GOKOBOW):

- 0CeBbIX W pagnanbHbIX aechopmaLmii oboaa Koneca BCMeACTBYE YMEHbLIEHVS TOMLWMHLI 06043 13-3a U3HOCa W
PEMOHTHbIX 06TOYEK.

3HaueHUs HaTsira Mexzy CTynuLeli Koneca 1 0Cbto NPUHATAa paBHoi 4=0,25 MM. 3HaUeHWs1 BHELLHWX CWU/T Ha KOJIeCO
onpeaenaoT npeasapuTesibHbIM PacHeTOM, OHU PaBHbI:

- BepTukasibHaa cuna S = 292,6 kH;

- 6okosas cuna Y =90.9 kH.

b.2 PacueTHas cxema koneca npu Bbl60pe pa3mMepoB KOHEeYHbIX 3/1EMEHTOB

Co3sfaHne KOHeYHO-3/IEMEHTHO MOAENM Koseca BK/IOYaeT B Cebsi uccnefoBaHvie BAUSHMS pasMepa KOHEYHOro
3MeMeHTa 1 KOMMYEeCTBa 3/IEMEHTOB B MOZEMMN Ha pe3yNbTaTbl BbIUMUC/EHWA. 3a CXOAMMOCTb pesy/bTatoB NpUHUMALOT
Luar, Ha KOTOPOM MaKCUMasibHOE 3KBMBAUIEHTHOE HanpshkeHue no Musecy MeHsieTcs meHee Yem Ha 3.5 MIa npu nocne-
[JoBaTtesIbHOM U3MesibUeHn ceTok. PacueTHble Mofdenn koneca 1 aHam3 HAC BbINOMHAOT C NPYMEHEHNEM PacyeTHOro
Komnsiekca nporpamm MSC Patran/Marc. PaccMOTpeHO 04HOBPEMEHHOE AeliCTBME Ha NOSTHOMEPHOE KOMIECO YKa3aHHbIX
BbiLLIE HArpy>atoLLmx haKTopoB.

B faHHOM mpumMepe paccMOTpeHbl pesyrbTaTbl pacyeTa TPEeX KOHEUHO-3/1EMEHTHbIX MOoJesei Koneca, COCTOALLMX
13 BOCbMWY3/10BbIX 06bEMHbIX HEX-3/1EMEHTOB C BE/IMHMHOI pebpa B CeHeHWn Korneca:

1) 9—10 mm; 2)4—5 mm; 3) 3—4 Mm.

MakcumasibHble 3KBUBA/IEHTHbIE HanpshkeHUst B BapuaHTe 2) Ha 4 MIMa npeBbillany 3Ha4YeHns ons BapuaHTa 1).
4TO BblLLIE PEKOMEHYEMOr0 3HaueHust. Mpy ganbHenwem n3mebyeHnn CETKN B 30He MaKCUMasTbHbIX HarNpsKeHUin pasHn-
Lia BE/IMYVH 3KBMBAUTEHTHbIX HAMPSHKEHWA B BapuaHTax 2) 1 3) coctasuna 2,5 Mra, YTo Hybke pekoMeHAyemoro 3HaqeHus
3.5 MMa. JanbHelilee ymMeHbLUEHVE pa3Mepa 3/IEMeHTa HelenecoobpasHo, Tak kak Tpebyemast CXoAMMOCTb pesysibTa-
TOB AOCTUrHYTa. [Ins aHanmsa BblbpaH BapuaHT 2). KonmyecTtso Y3108 B Modenn — 143561, KonmyecTBo 3/1eMeHTOB —
124564.

B.3 PacuyeTHan cxema koseca, NpuHATan /19 OLEHKN MPOYHOCTU

BbINonHEH pacyeT Ha NPOYHOCTbL ABYX MOAENei koneca:

1) mogenb Ne 1— HOBOE KOMeco, AyaMeTp Kosieca Mo Kpyry kataHus 957 Mv (no/iHoMepHsIii 0604);

2) mogenb Ne 2 aHanorvuHa mogenmn N@ 1, anameTp Mo Kpyry kataHus Koneca 877 MM (MpeaenibHO U3HOLLEHHbIN
o6oz). KonnyecTtso y3noB B Mofenn — 141048, konmyecTBo 3/1eMeHToB — 122410.

Cxema 3aKpen/ieHnsl 1 Harpy)XeHNs1 MOAENM Koeca BHELLHMMM CulaMy MokasaHa Ha pucyHke B.1. JavHa dopar-
MeHTa 0cY B 06e CTOPOHbI, cornacHo npuHLmny CeH-BeHavia. nprvmepHo pasHa ee avameTpy. MNpeasaputesibHble pacHeTbl
BapUaHTOB 3aKpenieHuii NoATBEPANIV NPaBUIbHOCTb Takoro BbIbopa.
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B.4 OueHka NPOYHOCTU LiefIbHOKaTaHoro Koneca

B.4.1 OueHka CTaT!4ecKo NPOYHOCTU
OLeHKy CTaTu4eckoli NPOYHOCTU Kosleca NPOBOAAT MO HAaNGOMbLLMM SKBUBA/IEHTHBIM HaNPshXeHWsM B Hanbonee
«OnacHo» 30He. OLeHKy CTaTUYECKO NPOYHOCTY NPOU3BOAAT NO dropmyrie

(B-1>

Priax

roear —  Mpefgen TekyyecTn martepuana LieNbHoKaTaHoro Koneca. 3HaueHne npegena TekyyecTi NPUHATO pas-
HbIM 0T =400 Mra no aHasIorMn ¢ LelbHoKaTaHbIM CepuiiHbIM KOIECOM, W3TOTOB/IEHHBIM U3 CTa/n
Mapku 2 B COOTBETCTBUM C TpebosaHuamu FOCT 10791:
MaKCUMaUIbHbIE 3KBUBA/IEHTHbIE HAMPSHKEHNSA OT MOHTaXKHbIX (3arpeccoBka OCY B CTYNULLY) U BHELLHUX
HarpysoK, NpeaycMOTPEHHbIX PacHETHbIM PEXVIMOM, B HaMbosiee HanpsXKeHHbIX 30HaxX Koreca;
[onyckaemblii Ko3ththrLMEHT 3anaca CTaTUYeCKOoN MPOYHOCTY AUCKa Koneca, MPUHUMAETCS B Avanaso-
He oT 1.0 o 1.2. Ecnm cymMmmapHble HanpsbkeHWs B Haubosee Harpy)XeHHOV 30He SBNSOTCS CKMato-
LMW, TO [OMyCKaeMbIli KO3hChMLMEHT 3anaca CTaT1yeckolt NPOYHOCTY NPUHUMAaeTcs pasHbIM 0.9.
Ha puicyHkax B.1 v B.2 nprBeeHbl 3KBUBa/IEHTHbIE HANPSHKEHUS B KOIECE C MOSHOMEPHBIM U M3HOLLEHHbIM 060-

Noax @ —

ma —

nom (mogenm Ne 1 v N9 2).
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rt,,, vrin

— - mogenb Ne 1 3niropa HanpshkeHuin 4ns HkHel YacTy koneca, a = O
—— - mogernb Ne 1 Snopa HanpshkeHuin 45 BepxHeli yacTu koneca, a = 180
—A—- Mogenb NR2. Dmtopa HanpsbkeHUi /151 HDKHER YacTu Koreca, a = 0%
-------- mogernb Ne2. Snopa HanpsbkeHWin An1s BepxHeld YacTu koneca, a - 180%

PucyHok B.1 — SKBMBaSIEHTHBIE HANPSKEHNS HA BHYTPEHHE CTOpOHE kKosneca
°*rbrt

—e— - Mogerb Nb 1 Smtopa HanpshkeHWiA 419 HbkHeR YacTuy koneca a = 0"
-------- mozernb Nb 1 3niopa HanpsbreHwin Ans BepxHeli YacTu korneca, a = 180%;
n === mogesb Ne 2. Snopa HanpshkeHi A HKHEN YacTu Koneca, a - o°;

— - mogenb Nb2. Snopa HanpshkeHWiA 41 BepXHEN YacTu koneca, a = 180e

PucyHok B.2. — OKBMBaNIEHTHbIE HAMNPSHKEHWSI HA BHELLHEN CTOPOHE Koseca

HanpsixeHnsi paccuuTbIBa/IMCb NPU COBMECTHOM AENCTBUM YNOMSIHYTbIX CUM0BbIX (DaKTOpoB. B konece ¢ nosHo-
MepHbIM 060[I0M MakCUMaslbHble SKBMBAIEHTHbIE HAMPSXKEHWS MOMydeHbl Ha BHYTPEHHEW CTOpoHe aucka (paguyc —
0,272 m), cocTaBnstoT 263 Mra, Ha BHeluHeli cTopoHe — 139 MMMa. B konece ¢ M3HOLLIEHHbIM 06010M MakCUMaslbHble
9KBMBAJIEHTHbIE HarpPSHKEHNA Ha BHYTPEHHE! CTOpOHe Aucka B6/m3u o6ogda coctasnstoT 302 Mra, Ha BHELLHER CTOpo-
He— 160 MlMa. Takimm 06pa3oM, YMeHbLUEHVE TOMLWMHLI 0604a Ha 40 MM NOBbILLAET SKBUBA/SIEHTHBIE HAMPSHKEHUA Ha
BHYTPEHHE CTOpOoHE Korleca B6/M3n 0604a Ha 14,8%. Ha BHELLHeN CTopoHe koneca — Ha 15 %. 1 MakcymMasibHOro
3HAYEHWs IKBMBAIEHTHbIX HanpsxeHuii 302 MIMa ko3dhhmMUMEHT 3anaca cTaTyyeckoin npoyHocTy n = 400/302 = 1.32.
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yto Bbiwe [nj = 1.0. 3HaueHne [nj = 0,9 He NPVUBEKAETCS K OL|EHKE CTaTUYECKON NPOYHOCTM, NOCKOMbLKY KO3htMLmEeHT
3anaca [oCTaTto4yHO BbICOK. 3HauveHne [nj = 0.9 HeobXxoAyMO VCroNbL30BaTb B TOM Crlyyae, KOrfa He Y[OB/eTBOpseTcs
TpeboBaHue n« I 1.0. Mpy 3TOM HEOGXOAUMO MO 3HaKY FNaBHbIX HAMPSHKEHWIA ONPeaeUTb, ABNAETCS /M 3Ta 061acTb pac-
TSHKEHVEM WM CXATVEM, U OLIEHWUTL pasMepbl 30HbI TEKYHECTH.

CwelLieHvie 06043 10 BHYTPEHHIOK CTOPOHY OTHOCUTE/ILHO CTYNULbI Koseca A/1 Harpysku oT KI Ha pesibCbl B MO-
denvn Nel coctasnseT 1,29 mm. B mogenm Ne2 — 1.44 mm. COOTBETCTBYHOLLME U3MEHEHUA PA3MEPOB MEX/Y BHYTPEHHMMU
rpaHsaMy o6oapeB B KM paBHbI MUHYC 2,58 MM 1 MUHYC 2,88 MM. [lonyckaemblii pasmep no FTOCT 4835 cocTasnsieT ans
KM natoc 2 mm, MuHyc 1.0 Mm. Takum 06pasom, paccunTaHHOe KOJIeco He YOB/IETBOPSIET MO 3TOMy rNokasaresio Tpebo-
BaHWAM CTaHfapTa.

B.4.2 OueHka cConpoTMB/IEHNS YCTaUTI0CTU Koneca

OLeHKy COMPOTUB/IEHUSA YCTaNIOCTN KOJIEC MPOU3BOAAT M0 COOTHOLLIEHNIO:

Nafg*2 (6.2)
««J11

rae [oyJd — ponyckaemoe 3HadeHvie 3ariaca COnpoTVBEHUS YCTa/IOCTW, NMPUHATOE paBHbIM 1.5. T.K. MCNOMb3YIOTCA 3KC-

nepuMeHTa/IbHbIE AaHHbIe MO UCTbITaHUAM Ha YCTa/10CTb HaTYPHbLIX KOMEC,

nyn — KO3(hULMEHT 3anaca COnpOTVBEHNS YCTa/IOCTU Kosleca.

oaf, — npeaen BbIHOC/MBOCTU KOMeca, MOMyYeHHbI B YCMOBUAX CTEHAOBbIX HATYPHbIX UCTMbITaHUA Npy acumme-
TPVYHOM LMKIEe Harpy>KeHUs perynsipHbIM KpyroBbIM M3rMbom C yHeTOM [AEeCTBUS MOHTaKHBIX U OCTATOUHbIX
HanpshkeHuin. Ha ocHoBe paHee NMPOBEAEHHbIX UCTIbITaHWA NPOTOTUMOB NPUHUMAEM [/151 OLEHKN MPOYHOCTU
<ap = 140 MrMa npu cpegHem HanpshkeHun Lykna 100 MMa. KoadhdpmumeHT /c, ansi atoro cnyyas (ctanb Map-
Kn 2) paseH 0,895:

— BEe/IMYMHA aMM/INTY bl PACYETHBIX HarNpsHKeHUA B BbIOPaHHON TOUKE Koneca OT AMHaMUYECKUX Harpy3ok. Av-
NAVTYAA pacyeTHbIX HaNPsHKeHW 0 a>onpeaenseTcs Kak NosypasHOCTb HaMPSHKEHWUI MPY YrIOBOM NOMOKEHUN
PacyYeTHOro CeYeHNs Koreca OTHOCUTENBHO TOUKM KOHTaKTa C penbcoM, pasHom 0* 1 180*. T.e. 3a No/myo60poT
Koneca, no chopmyne

°,;0) -°.liao> (6.3)
2

Mpyn 3TOM cpefHvie HanpskeHnst oM LBbIMMCASOTCS MO dhopmysie

CANi4 s
Ou/ a") ixq <ieD) (B.4)

KoatbchmumeHTbl J1, 1 #2, C NOMOLLBH0 KOTOPbIX YUYUTLIBAETCS B/IMSIHUE HA COMPOTUB/IEHUE YCTA/IOCTU aCUMMETPUIA
LMK NPU CTEHAOBbIX UCTbITAHUSAX U B pacyeTe, COOTBETCTBEHHO, ONPEAENsoT No chopmMysie

*12=1,0-0.42 (B.5)

Ha prcyHkax B.3. B.4 1 B Tabnuuax 1. 2 nprvBeAeHbl aMpbl U 3HAYEHVST paanasibHbIX HANpPsHKeHWU No pagvasib-
HOMY CEYEHMIO MOSHOMEPHOIO U M3HOLLEHHOMO KOMec Mpw AeCTBUM CUMOBbIX (DaKTOPOB: 3anpeccoBKV OCK C HATArOM
0,25 MM. BepTUKasibHOM cunibl S = 292.6 kH 1 6okoBoiA cunbl Y =90,9 kH, a Ha pucyHkax b.5, 5.6 — antopbl paayasibHbIX
HanpshkeHui Npy pasHbIX Harpyskax O ot KIM Ha pesbCebl.

Ha ocHoBe rpacdimkoB CyMMapHbIX paayasibHbIx HanpskeHWiA BbiopaHbl paayychl koeca ¢ HavbosbLLMM pasMaxom
HanpshxeHui Npy nonoxeHusix koneca 0” n
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or M

— - Mogenb No 1. Snopa HanpsbreHWii A HVbkHeR YacTuy Koneca, u =0°;

------ — mMogens No 1. Snopa HanpshkeHWiA 4151 BEPXHe vacTy koneca, a = 180%
¢ - Mozenb N\B 2. 3niopa HanpsKeHWi /151 HVDKHEN YacTy Koreca, = 0e

------ — mogernb Ne 2. Snropa HanpshKeHU A/151 BEPXHE YacTy Korneca, - = 180*

PucyHok B.3 — 3niopbl paguasibHbIX HAMPSHKEHWIA MO CeUeHMIo Koseca € NOIHOMEPHbIM U 3HOLLEHHbIM 06040M C ero
BHYTPEHHE CTOPOHbI Npun Harpy3ke oT KN Ha penbebl 0=30 Tc (J1=0.25 Mm. S=292,6 kH. Y =90.9 kH)

Op M*

- Mogenb No 1 Sntopa HanpshkeHUiA 418 HKHeR YacTu Koneca, a = 0';
- Mogenb Ne 1 Snopa HanpskeHUi 15 BepXHe YacTu Koneca, a = 180%;
- mogernb No2. 3nkopa HanpshkeHWi 419 HVDKHEN YacTu koneca, a = Cj
- Mogenb No 2. Sntopa HanpshKeHUA [/1s BEpXHel YacTu Koreca, a = 180°

PucyHok B.4 — 3niopbl paanasibHbIX HANPSHKEHUA Mo CEeYEHMo Kosieca C NOSIHOMEPHBIM U M3HOLLEHHLIM 060/0M C ero
BHELLIHE! CTOpOHbI Npu Harpy3ke oT KM Ha penbebl 0=300 kH (4=0.25Mm, S=292.6 kH. ¥'=90.9 kH)
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Q = 30 Tbic. dMtopa HaNPSXKEHUIA [NA HUXKHeN yacTu konoca. a = 0%

---------- — Q = 30 TbIC. Antopa HanNpsHXKEHUA ANs BepxHel yactn koneca a = 180"

—e— -

O = 27 TbIC. ANtOpa HanNpPs>XXeHUA fNs HUXHel yacTu Koneca, o = O';
Q = 27 TbiC. MtOpa HanNpsKeHWi 4NA BepxHei yactu koneca, a = 180°:
O m 25 ThIC. ANOpa HaNpsPKEeHW AN HUXKHER YacTn Koneca a = Oif
O - 25 TbiC. AMOpa HanpsHKeHWi 4NA BepxHei yacTu koneca, a - 180"
Q = 23.5TbiC. ANtOpa HaNpsHXKEHUN AN HAKNOI YacTu Koneca, a = 0*:

= 23.5 Thic. Snopa HanpsHKeHUn 4N BepXHei yacTu koneca, a = 180"

PI/ICyHOK b.5 — Smopa pagnanbHbIX HaI'IpR)KeHI/Iﬁ no ce4yeHNKO Koneca c ero BHyTpeHHeﬁ CTOPOHBbI NpWN pa3HbIX
Harpyskax Q ot KI Ha penbcCbl
* - Q m 30 TbiCc. dMopa HaNpsHXXeHWit 4NA HWKHe YacTn koneca, a * 0"

- Q = 30 Tbic. ANtopa HanNpsHKEHUIA ANs BepxHeli yacTu koneca a = 180°.

¢ m - O =27 TbiC. INtOpa HaNpPsHXKEHW ANSA HWKHEWR YacTu koneca a = O';

—e -

Q = 27 Tbic. OMtOpa HanpsXXeHWii ANA BepXxHei yacTu koneca, a = 180"
- 0 = 257TbIc. ANopa HanNpsbKeHWd 4N HUXKHEWR yacTu Koneca, a = 0°:

PucyHok 6.6 —

-0 m 25 TbiC. MtOpa HanNpsH>KeHW 4N BepxHei yactn koneca, a - 180"

- Q = 23.5 Tblo. SNtopa HaNPsHXKeHWt ANA HUKNOW YacTu Koneca, a = 0*:

Q = 23,5 Tbic. 3ntopa HanpshkeHuii 4N BepxHei yacTu koneca, a = 180°

3mopa pagnanbHblX Hanpﬂ)KeHI/lﬁ Nno CeYeHUto Koneca Cc ero BHeWHell CTOPOHBbI NMPWU pa3HblIX Harpyskax

Q oT KM Ha penbcChbl
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HanMeHblIne 3HAYeHUSs KOIPPULMEHTOB 3anaca CONPOTUBIEHNS YCTANOCT paBHbl: B MPUCTYNUYHOI 30HE C BHY-
TPeHHel cTopoHbl Nyk= 1.22 (O = 300 KH). 4To HMXe Tpebyemoro 3HayeHns 1.5. Mpu cHUXeHUn Harpy3km Ha KM go 270 kH,
250 kH n 235 kH ko3 unumMeHT NoBbIWAETCSA U JOCTUTAaeT COOTBETCTBEHHO 3HauyeHuii 1.33: 1,42 n 1.51. B cpegHeli nso-
rHyTOli YacTu Koneca (pagmyc 272 Mmm) N = 1.32. 4To TaKXXe HUXe TpebyemMoro 3HayeHus. B npno6ogHON 30He ¢ BHeLWHel
CTOpOHbI koneca N = 1.22 npu Q = 300 kH. 4TO HUXKe AonyckaemMoro 3HadyeHus (n ] = 1,5. Mpu CHUXEHUUN Harpy3kn oT
KM Ha penbcbl fo 270 kH, 250 kKH 1 235 kH 3HauyeHue N"KBo3pactaeT 4o 1.33. 1.40 n 1,48 COOTBETCTBEHHO.

Mpun n3Hoce o6oga B Konece ¢ KPUBONUHEWHbIM AUCKOM (Mogenb Ne 2. Tabnmua 2) CHA3UANCH 3HAYeHUA Koahdu-
UMEeHTOB 3anaca CONPOTUBAEHWUSA YCTANoCTN B CpefjHell YyacTu Aucka Ha paguyce 272 MM C BHyTpeHHeli CTOPOHbl — ¢ 1.32
A0 1.21 npn Q=300KH.

3aknoyeHne: paccmaTtpuBaemoe KOneco C TOYKM 3PeHUs CONPOTUBAEHUS YCTanoCTM MOXeT 6biTb MCNOAb30BAHO
npv HOMMWHanNbHOM’ Harpy3ke ot KM Ha penbcbl o 235 KH.
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Mpunoxexnne B
(cnpaBo4YHOE)

3HauveHus AnameTpoB I'IO,CI,CTyI'IVI‘-IHOI‘/‘I yacTn oceili KOnecHbIX nap gna HOBOro npoekKtnpoBaHusa

B.1 PacueTHble 3Ha4YeHNUA uameTpoB NOACTYNMYHOW YacTu oceit KN Bbi6GupatoT no tabnnue B.1.

Ta6nuya B.1

HomuHanbHasa ctatnyeckas Harpy3ska ot KI Ha penbcbl O. kH

v
132 295 275 260 245 230 220 210 196 185 175 165 155 145 135 125
1.25 310 205 275 260 245 230 220 210 196 185 175 165 155 145 135
118 330 310 295 275 260 245 230 220 210 196 185 175 165 155 145
OHa- 125 0245 0241 0236 0232 0228 0224 0220 0216 0212 0208 0204 0200 0,197 0.193 0.190
:?E 118 0241 0236 0232 0228 0224 0220 0216 0212 0208 0204 0200 0197 0193 0.190 0.187

neca 112 0,236 0,232 0,228 0,224 0,220 0.216 0212 0.208 0.204 0,200 0.197 0.193 0,190 0.187 0.183
M908 0,232 0,228 0,224 0,220 0,216 0.212 0208 0.204 0.200 0,197 0.193 0.190 0,187 0.183 0.180
1.00 0,228 0,224 0,220 0.216 0,212 0.208 0204 0200 0.197 0,193 0.190 0.187 0,183 0.180 0 177
0.95 0,224 0,220 0,216 0,212 0,208 0.204 0200 0.197 0.193 0,190 0.187 0.183 0,180 0.177 0 173
090 0,220 0,216 0,212 0,208 0,204 0.200 0197 0.193 0.190 0,187 0.183 0.180 0,177 0.173 0,170

Mpumep— TMpun 3ajaHHbIX UCXOAHbIX faHHbIX Nyo - 1,32, Q = 245kH, 0 = 1,25 M Ha nepecevyeHnn BepTnukanun
oT Q=245 KHuropmnsoHtann ot D = 1,25m nonyyarTtd = 0,232 m.

B.2 KoahdhuymneHTbl, M3MEeHeHNEe KOTOPbIX BAUAET Ha BENNYNHY pacyeTHOro gnamMmeTpa NOACTYNMUUYHOW YacTu ocwm,
npveeaeHbl B Tabnuuye B.2.

3HayeHNs KO3a(h(ULNEHTOB, NONYYEHHbIe NPU NMPOEKTUPOBAHUW pacyeTHbIM NyTeM (MPOEKTHbIN pacyeTHbIi KO3 d-
PULMEHT). cpaBHUBAIKOT CO 3HAYEHUAMU, YCTAHOBNEHHbIMW B Tabnauue B.2.

Ta6numya B.2

KoathmumeHnTsl *n K ur 5 T n
[vnana3oH Ot 0.3 g0 OT 0.2 0 OT 0,55 Ot 7 po Ot 0.45 Or 0.65 Or 0.02 Or 1.18
3Ha4vyeHui 0.4 0.4 A0 0.7 9.5 fo 0.55 A0 0.9 fo 0.05 Ao 1.32
3HauveHusa gns
pacueta d
BTa6bnuuye B.1 0.4 0.3 0.6 7.7 0.5 0.8 0.025

B.3 Pa3HOCTb NPOEKTHOIO PacyYeTHOro U yCTAHOBNEHHOTO B Ta6nuue B.2 3HAYeHU KOIPPUUNEHTOB, BAUSIOWUX HA
NPOYHOCTb OCW. CPABHUBAIOT C BEANUYMHAMYW U3MEHEHNA KO3t dhULMeHTa, ycTaHOBNEHHOro B Tabnuue B.3. Ecnn pasHocTb
npeBbllWaeT BEAUUYNHY U3MEHEHUSA KO3 puyneHToB no Tabnuue B.3. To npuHumaloT 6amxaliwee 6onbwee 3HaveHune d no
Tabnuue B.1; ecnu MeHble — TO 6anKalillee MeHblIee 3HAYEHUIO.

Ta6nunuya B.3

KoatdpuymeHnTbl KN K ¥ b ur 6 T n

BennuuHa nsmeHeHus

kKoathduymeHta, npwu

KOTOPOM Heo6X0AMMOo

npuHumatb  6auxai-

wunii cocepHnii pgua-

meTtp d noacrynuuHoii

yactum ocu 0.09 0.225 0.225 9 0.07 0,24 0.029 0.06

Mpumep — MPOEKTHbIV pacyeTHbIi KO3 PUUMEHT Maccbl 6ykcoBoro ysna 1 = 0,06 60/blie NPUHATOTO
no tabnuuye B.2 (T = 0,025). NonyyeHHas pa3HocTb 0,06 - 0,025 = 0,035 6onblie KOIDPULMEHTA, TPUHATOTO
no ta6numuye B.3 (T = 0,029). B aToM cnyyae npuHMMalT 6amxkaiiwee 60nbliee 3HayeHue no ta6nuuye B.1
(d = 0,236 m).
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MpunoxeHune I
(cnpaBo4YHOE)

Mpumep pacyeta BEPOSATHOCTU YCTANOCTHOTO NMOBPEXAEHUA OCU KONECHOI napbl

1 Npumep pacyetTa c MCNONb30BaHUEM Pe3yNbTaTOB MONUTOHHbLIX UCNbITaHW

McxoaHble flaHHble:

BU/ NOABUXHOrO cocTaBa — TENNOBO3 NacCaXXVpCKUi,

TN TATOBOrO NPUBOJA — OMOPHO-PaAMHBbIN,

KOHCTPYKLMOHHAA CKOpOoCTb — 160 km/u,

HOMWHanbHas cTaTuyeckas Harpyska oT KOAeCHOl napbl Ha penbcbl 225 kH.

Pe3ynbTaTbl XO40BbIX MOMUTOHHbIX UCMbITAHWA U UCNbITAHWUI Ha yCTaNnoCTb:

pacnpejeneHue Bcex aMnanuTyf HanpsXeHWin NPoMCXoAnT MO HOPMaNbHOMY 3aKOHY.

KONNYeCcTBO 3KCTpeManbHbIX aMNNNTYyJ B reHepanbHOl (CymMMapHO) coBoKynHocTu Bbiwe 0.50 .,4 cocTaBnaeT 6o-
nes 25 %,

KO3 PULMEHT BapuaLuu aMnianTy s Hanps>keHnin npu narnée vaj = 0,3.

npefen BbIHOCNMBOCTU CPpefiHeil 3anoACTYNMUYHON YacTu ocu npu m3rnée 160 MNa,

KoathnuneHT Bapnaynm npejenos BbiHocamBocTn n_,a4 = 0,1,

nokasaTvenb Hak/noHa KpuBoil yctanoctn T =8,

4Yncno LUUKNOB B Touke nepernéa kpusoii yctanoctn NG = 107.

PacyeT BEPOSATHOCTM YyCTANOCTHOTO NOBPEXAEHUA JPponpeaenstoT no popmyne

Pe3ynbTaTbl pacyeToB NnpuBejeHbl B Tabnuuye 1.

Ta6nuya 1

HaumeHoBaHve napameTpa 3HaueHune
MaTtemaTtnyeckoe oxugaHue 93.3
OTHOCUTENbHbLIW KO3thduuneHT 3anaca 0.583
3HayeHue n nNpu npo6ere NTOKOMOTUBA, KM 3-10® 2,35
1.5-106 2,453
0.75-10e 2,659
3HauveHue Up npu npo6ere noKOMOTUBA, KM 3-106 3,543
1.5-106 3,75
0.75-106 4,139
BeposiTHOCTb yCTANOCTHOTO NoBpeXaeHusa koneca P nocne npo6era no- 3-106 0,000
KomoTnEa. K 1.5-106 0,00009
0.75-10® 0.000017
BeposATHOCTbL TOro, 4TO HM oAHa 13 4800 oceil He noay4YnT yctanoctHoro 3-106 0,3679
nospexpjeHns nocne npo6era NOKOMOTUBA, KM 1.5-106 0,6500
0,75-10® Ctpemutca k0
BeposATHOCTb TOro, 4YTO yCTanoCTHOE NOBpeXAeHWe nonyyuTt ofHa m3 3-10® 0,3476
4800 oceli nocne npo6era NOKOMOTUBA, KM 1.5-106 0.2647
0.75-10® MeHnee O

r.2 Npumep pacyeta NPu OTCYTCTBUM MONUTOHHbIX UCNbITAHU

B gaHHOM nNpumepe onpejeneHa BepPOsSiTHOCTb 6e30TKa3HOW pa6oTbl P6 Koneca No Harpy>XeHHOCTWN 30Hbl C MUHW-
ManbHbIM KO3(M®HULMEHTOM 3anaca NpoYHOCTH.

BeposiTHOCTM 6e30TKa3HON paboTbl (COOTBETCTBYHO LW AN BEPOSTHOCTL MOBPEXAeHUs Pp = 1 - npu oTCyTCTBUM
npejcTaBuUTeNbHbIX 3KCMEPUMEHTaNbHbIX AaHHbIX MPUGAUXEHHO MOXET 6blTb OL,EHEeHa pacyeToM No popmynam:
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npu PerynsipHoOM HarpyxeHuu

Ps=0.5-0 (r-2)

Npu HEPETYNAPHOM Harpy>xeHuu

(r.3)
rAe 1 — MUHUMaNbHbIA U3 KO3 P ULMEHTOB 3anaca NPOYHOCTU Koneca

N — OTHOCUTENbHbIVW KO3 PUuuMeHT 3anaca. [ = —

n

rae NP— npegenbHblii KOAIPHUUNEHT KarpyXeHHOCTH;
KoaththMuMeHT Bapuayum npeaenos BbIHOCANBOCTH:
KO3 (hMUMEHT Bapuauum aMmnanTys HanpsixxeHui;

vap —
® — HopMupoOBaHHas PyHKUUA pacnpepeneHns BeposiTHOCTEN.
Ans pacyeTa NpUMMeM UCXOAHbIE JaHHble:

n=17. = 0,09 (KaKk 4Ns NUTON KOHCTPYKLUW);
vNe= 0,1; 0,15:

Weyv = 1.2 «109uunknoB (4nsa npobera okono 3.5 M/H. KM);
NO=2 «107— 6a30B0€ YWCO LMKNOB NPU UCNbITAHUSAX HA YCTANOCTh;
n? = 6 (NokasaTenb HAK/JI0OHa KPUBOi ycTanocTu);
K= 1.65 (4ns cpejHeyrnepoAnMcToil ctannm — napameTp, XxapakTepu3ylLWwnil NHTEHCUBHOCTb MOCTEMEHHOT0 CHUXKe-
HUA nNpefjena BbIHOCAMBOCTM M3-3a HAKOMNNEHUSI MOBPEeXAeHUll BcneicTBME neperpysok);

Ytnux = 5, Np* 1.4. ana T *6 un ‘>m = 60.

Pacuer:

npumem va.= 0.1. Torga no gopmyne (I.2)

= 0.5- ¢ (3.82972) = 0.9999359.
-0.12

ans =0.15 =>P0=0.5+0(3.292; = 0.9995.

1*U
n, =

n= 134 =130. Pn=0.942npuv =0.15
1.0294 °
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MpunoxeHune [
(cnpaBo4YHOE)

Mpumep pacyeTta CHUXKEHUA HaTAra coeguHeHus 6aH,qa>Ka C KO/IeCHbIM UEeHTpOM
NP TOPMO>XXKEHNN Ha 3aTAXXHOM Ccnycke

A. 1WNcxoaHble faHHblE.

TennoBo3 — rpy3oBoii, Tuna 2739116.

HomuHanbHasa Harpy3ka oT Kl Ha penbcbl O = 23 1.

KOHCTpYKUMOHHas ckopocTb 100 Km/u.

Cuna T1ArM B gnnTenbHoOM pexumme 250 KH, CKOPOCTb ANUTENBHOTO pexuma 24.7 km/u.
[AvameTp Koneca no Kpyry kataHumsa D = 986 mm.

YKNOH — /= 29 %s (yyacTok Jiuxas — Lunna 3akaBKa3ckoii X a.).

V =50 kM/4 (13.9 M/c)— CKOPOCTb BMXKEHMUS MO yKNOHY. /= 300 c.

WupnHa 6aHgaka H = 140 mm.

TonwmHa 6aHgaka MMHMManbHas B = 43 mMm.

TonwmHa nonHomepHoro 6aHfga>ka BO = 75 mm.

RO = 1MmM2 rpag/kBT- KO3(pPUUMEHT NPONOPLNOHANBHOCTH.

PacueTHbIl HaTAT coeAMHeHNa 6aHja)a ¢ KONecHbIM LeHTpoM A* = 0.95 mm.

TennoBoi NOTOK, NOCTynaw Wit B KONECo C NONHOMEpPHbIM 6aHfaxom Q= 88.5 KBT/M2.
NR = 0,7 (konogkun rpe6HeBbIe, NO BE Ha KONECO):

p =0.619:

mep =05;
[.2 Pacuet

ABuxyuias cuna, geiicTBytouias Ha KONeco Ha yKnoHe 29 %a:

a = (ro, =(29-3.83)* 11.5 = 2.83 KH.

Mpw paBHOBecHO! ckopocTn 50 KM'Y ABMXKYyLaa cuna 9 ypaBHOBELWIEHa CUNON TpeHUs <* K. To ecTb A = ®* K
TopmMO3Has MOLLHOCTb:

WT = -K BV =2.83 -13.9=39.3 kBT.

TennoBOW NOTOK, NnocTynakwwuii B Koneco:

a-W(EB 39307 ege o
4 xDH x-0.986 0.14

KoHTakTHOE TepMunyeckKoe conpotmBneHune:

0.6
075 175 (,63.45 |

(
H 1-e 1-e = 0,707 m2 rpaa/kBT.
- M I a - 043J (88.5J

CHuXeHune Hatara nocagkun 6aHAa)Ka:

Oocn =0.33-10 T 1_e-003"Tjd +a’DRg=033.10-TA 7;0-*19'0»5" ! e-0034/300)0 9.
BHCkjt 1 | 0.043-0,14-0.986 ~300' |
+115 10 6+0.9 0.707 63.45= 0,34 - 0.46 = 0.80 MM.

34ecb « '— KO3 (PULMEHT TENNOBOTO MMHENHOTO paclMpPeHuns.

TaknMm o6pa3om, TOPMOXEHUE Ha yKnoHe 29 Tennoso3a 273116 NpMBOAUT KCYL,eCTBEHHOI nNoTepe HaTAra, a
MWMEHHO:

<100 % = 100 % =84 %.
A® 0.95
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MpunoxeHve E
(pekomeHayemoe)

Mpumep pacyeTa NPOYHOCTN COEAMHEHUA XOA0BOr0O Kofeca C OCbi0 KONEeCHO! napsbl

Llensto pacueTa aBnseTcs:

- pacyeT KOHTaKTHbIX HaMPsKeHWI MeXay KOHCTPYKTVMBHbIMM anemeHTamu K. BO3HMKatoLmx npu ee chopmMmpoBa-
HUK, NOCPEACTBOM 3aMPeCcCOBKY MO0 HacaAKoN TenIoBbLIM Croco6oM;

- pacyeT MakcMMasbHbIX NepeaaBaeMblX OCEBbIX YCUNIA Ha CABUT MeXAy Konecamu 1 OCsIMU 411 onpeseneHns
MPOYHOCTY NOCaAKM Ha CLBUT.

McxogHble faHHble Ansa pacyeTa;

- YccriefyeTcs LefbHoKaTaHoe Koseco.

- (hopMa pafmasibHOro CEHEHUS Mockas,

- Anametp Koneca 920 mMw.

- oMameTp rnocafo4Hol noBepxHoCT 198 M.

- WrpuHa o6oaa 135 mm.

- TOMLWMHA NosHoMepHoro o6oga 70 MM. M3HOLEHHOTo — 30 MM.

- A/1MHa NOCafo4YHOro Mecta CTynuubl 160 Mv.

- ToNWWHa cTynuLbl 40 MM.

- TeOMeTpYsi Kosleca W OCU. MPUIOXKEHHbIE Harpysky, YCIoBUSA 3akpensieHnst 061aAatoT 0CEBO CUMMETPHEN.

- KO3hMLMEHT TpeHus nokos 0.2.

- HatAar coemHeHns 0.238 M.

MeTog pacueTta

B3anmMHas HenoABMXHOCTL B OCEBOM Hanpas/ieHnN COeAMHEHNA Koneca C OCblo OLeHVBasiach M3 YC/I0BUSA, YTO
pacyeTHasa cAsuraroLas cvna, Bbi3blBatoLLas OTHOCUTE/IbHOE CMELLieHUe feTaneli CoeHEHNS, A0/MKHA ObiTb 60MbLLe
MaKCUMasIbHOro KOHEYHOro ycunus 3anpeccosky no MOCT 11018. MeToauka NO3BONSET yUnUTLIBATL U3MEHEHUE pacnpe-
[eNeHNst KOHTaKTHbIX HaMPSHXKEHWA B 3aBMCMOCTU OT NPUIONEHHBIX CWT 1 MOMEHTOB, YTO CriocobeTByeT 6osiee TauHoMy
onpegseneHnio MUHUMasbHbIX caBuratoLLmx cun. MpoBeaeHa oLeHKa KoaththyLMEHTOB 3anaca CLENIeHns CoeHEHIA.

PacueTb! BbINO/HAMMCL METOAO0M KOHEUHbBIX 3/IEMEHTOB C MCMOJIb30BaHNEM NPorpaMMHoro komniekca MSC.Marc.

PacueT npoBoauUTCA A1 MUHUMaUILHOTO 3HAYEHUSI HATSATOB.

KoHeuHble ycunmsa 3anpeccoBkn 415 yKkazaHHOro coeanHenns no FOCT 11018 coctasnstoT oT 756 Ao 1125 kH.

Beuay oceBoli CUMMETPUM FrEOMETPUM KOMeca 1 OCY, MPWIOKEHHOI CABUraloLLein Harpy3ki Ans pacyeTa vucnonb-
30Ba/1aCb OCECMMMETPUYHAS KOHEYHO-3MIEMEHTHas MOZES b, BKHOHAOLLAA KOMIeco 1 4acTb ocu (pucyHok XK.1). Casurato-
Lwas cuna F npuyknagbiBaeTcs K XECTKOIM NOBEPXHOCTU, HAXOAALLEHCS B KOHTaKTe CO CTynuLeii koneca. Hartar yuutbisasncs
yepes KOHTaKTHoe B3auMogelicTBME Koneca 1 oc.

PucyHok E.1 - Mogenb Korneca 1 0CW, KOHTPO/IbHbIE TOYKW KOHTaKTa
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Mpu pacuyeTe nepsoHayasibHO onpenenstoT HAC U KOHTaKTHblE HanpsXeHUs, BO3HMKAaOLLWE MeXay KOJIecoM U
OCbl0 /19 38jaHHOro HaTsara. IMoLaroso, yBenMunsas NPUIOKEHHYIO K CTyNuLe Koneca cwiy, Onpefensior ee MUHMaUIb-
HYO BE/IMUMHY, NMPU KOTOPOIA HAUYMHAETCSA NPOCKa/Ib3bIBAHME KO/IeCa OTHOCUTE/IBHO OCH.

Mo nepeMeLLeHVsIM TOYEK Kosleca 1 OCY B NepeaHeli YacTy CTYMKLbl, HAXOASALLYIXCS B KOHTaKTe, onpeaenstor MAHW-
MaJsibHYH BE/IMUMHY CABUIOBOM CUbI, BbI3bIBAIOLLEH HAYa/I0 NPOCKasb3biBaHUSA Kosieca OTHOCUTE/BHO ocu. Pacronoxe-
HVe JaHHbIX TOYEK NoKas3aHo Ha pucyHke E.1.

Ha pricyHke E.2 nokasaHo M3MeHeHWe NepeMeLLeHNiin 3TUX TOUEK BAO/b OCY B 3aBUCUMOCTM OT BE/IMUMHBI CABUra-
IOLLIeV CUMbI M yKa3aHa ee MUHVMasTbHas BeIMYMHA, Bbi3bIBAKOLLAS Havasio Mpockasib3biBaHUsA korneca. Jta BefmymHa B
HalleM npumepe coctaenseT 1620 kH.

lMepemelLieHvie BAO/L OCH. MM

PuvicyHok E.2 — V13vMeHeHVe nepemMeLLieHIii ToUeK CTyMNMLbI Konieca i OCU B 3aBUCHMOCTY OT CABUTAIOLLEI CUMbl
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Mpunoxexune X
(cnpaBouHOE)

CXeMbl CTEHAOB ANS UCNbITAHUI HA YyCTanoCTb OCEN U KoNec NoABUXKHOIO cocTaBa
YKENe3HbIX OPOT KPYroBbIM U3rM60oM

1— dyHAaAMEHT 2 — OMopHble NPY>XWHbI; 3 — onopHas nanTa. 4 — CTpy6uMHbI. 5 -- MUCNbITbIBAEMOE KONeco:
6 — TexHonormyeckuii obpasel nonyocu; 7— BUGPATOpP C HEYpaBHOBELLEHHOW Maccoii; 8 — HeypaBHOBELLEHHAA MepHas Macca;
9 -- Befomas wecTepHs; O — anekTpogsuratens; 11 3y6uatoe Koneco. 12 — Kopnyc MaluHbl;, T3 — UCMbITbIBAEMas OCb;
14 — crynuua-3axsar

PricyHOK XK.1 — TpuMep cxembl CTEHAA 1S UCTIbITAHWS HA YCTANIOCTb KOMec 1 oceit

1 — aneKTpogBuratenb; 2 — BUGpPATOP: 3 — OrpaHNyYMBalOLLEE YCTPOICTBO. 4 - OMbITHbIA 06LEKT 5— CTaHWHa CTeHAA: 6 — NPYXXUHbI

PricyHOK XK.2 — lMpuMep cxXembl CTEHAA ANSA UCTIbITAHMIA Ha yYCTasocTb
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MpunoxeHve U
(cnpaBo4Hoe)

CxeMa ucnbiTaTeNbHblX 06pa3uos

—
+l
=
N
[
n) 6)
1-— cTynuua-zaxsar, 2 — ucnbiTbiBaeMasi oCb J — ucnbITbiIBAEMOE KONECo 2 — BChnomoratenbHas ocb

PucyHok 1.1 — O6pasLipl COOPOK A4/15 UCTIbITaHUI Ha YCTa10CTb NOTHOMACLLTABHbIX OCU 1 Kosleca
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MpunoxeHune K
(cnpaBoyHoe)

MpuMep NOCTPOEHUss KPUBOI yCcTanocTu no pesyabtatamM UCnbIiTaHuii

VicxoaHble JaHHble:

- KOJIeCO COCTaBHOE /151 CEPUIHBIX TEMN/I0BO30B.

- AnameTp HOBOTO Koreca Mo Kpyry kataHust 1050 M.

- KOJIECHbIA LEEHTP AWCKOBbIN, KaTaHbIlA.

- TO/IWMHA AnCKa HOMMHasIbHas 26 X 35 MM,

- HaTAr coeayHeHus LeHTpa ¢ 6aHgakoM 1.35 MM. ¢ ocblo — 0.25 MM.

- 6asa ucnblTaHnin 20 MH LYIK/OB.

- KOJIMYECTBO OMbITHbIX Konec — 12.

Ha HaknoHHoI BETBM KpUBOIA ycTanocTu (aanee KY) ucnbitaHo 8 Konec, Ha ropusoHTasibHol — 4.

PacnonoxeHre 06pasLioB B KOOpAUHaTax ign - O MoKasaHo Ha pucyHke K. 1L O6paboTka pe3ynbTaToB BbINoSHEHA
Mo MeTo/ly HaMeHbLUMX KBaAPAaTOB.

HanpspkeHve avnamtygpl. Ma

YK:iNo LUKNOB HarpyXXeHus

PricyHok K.1 — KpriBasi ycTasiocT, MOCTPOEHHas! MO UCTbITaHWsAM 12 KoMec C KaTaHbIMU LieHTpamMm
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YK 629.4.027.11:006.354 MKC 45.060 56 OKI 31 8381

KntoueBble cnoBa, KONecHble napbl, Koneca, OCW. pacyeT MPOYHOCTU, Npefen BbIHOCAUBOCTWU, Harpy3ku, no-
Kasartenm npoYyHocCTn, ncnbiTaHnAa, Hanps>XeHns
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