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Mpeaucnosue

Llenu, oCHOBHbIE MPUHLMNBI U OCHOBHOWN MOPSAOK NPOBEAEHMsA paboT N0 MEeXroCyAapCTBEHHON CTaH-
Aaprusayum ycraHosnenol TOCT 1.0—2015 «MexrocynapcrseHHas cucrema craHaaptusaumu. OCHOBHbIE
nonoxeHusi» u FOCT 1.2—2015 «MexrocygapcreeHHasa cucrtema craHgaprtusagyuu. CtaHgaprbl Mexrocyaap-
CTBEHHbIE, MPaBUNa M pekoOMeHAaLMM MO MEXTOCYAAaPCTBEHHOW cTaHaapTusauuu. Npasuna paspaborku, npu-
HATUSA, OOHOBNEHUS U OTMEHDI»

CBeneHua o craHpapre

1 PABPABOTAH OTKpbITbIM aKUMOHEPHbIM 00LLEeCTBOM «HayuHo-uccneaoBarenbLCkuil KOHCTPYKTOPCKO-
TEXHONOrMYECKMIn MHCTUTYT noasuxHoro cocrasa» (OAO «BHUKTW»)

2 BHECEH MexrocyaapcTBeHHbIM TEXHMYECKMM KOMUTETOM No craHaaptusauun MTK 524 «KenesHo-
[ OPOXHbIN TPAHCMOPT»

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTM3auuu, METPONorMu n ceprudukauum (npo-
Tokon ot 20 anpena 2016 r. Ne87-I1)

3a NpuHaTME NPoronocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHb! Koa ctpaHbl no MK CokpallyeHHoe HaumeHoBaHue HaLUOHasbHOro opraHa
no MK (MCO 3166) 004-97 (NCO 3166) 004-97 no ctaHgapTUsauum
ApMeHua AM MuHakoHoMuUKM Pecnybnuku ApmeHus
Benapycb BY locctangapt Pecnybnuku benapycb
KasaxctaH Kz loccTtangapt Pecnybnukun KasaxcraH
Kupruans KG KelprelactaHaapt
Poccus RU Pocctanpapt
TapXukucTaH TJ TapXukcTaHpapT

4 Mpukasom PenepanbHOrO areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHuio U MeTponoruu ot 27 uiona
2016 r. Ne 885-cT mexrocyaapcTBeHHbln ctangapt MOCT 33783—2016 BBeaeH B AeWCTBME B Ka4eCTBe Ha-
unoHaneHoro craHaapra Poccuiickon ®eagepauyun ¢ 1 mas 2017 ropa.

5 Hacrosawwin ctaHgapt MOXeT ObiTb NpUMEHeH Ha AOOPOBONBLHOW OCHOBE AnA cobniogeHus Tpebo-
BaHWUI TEXHUYECKMX PErMAMEHTOB TaMOXEHHOro col3a «O 6e30MacHOCTU XKeNne3HOAOPOXKHOTO NOABUXHOTO
coctaBa» u «O 6e30MacHOCTU BbICOKOCKOPOCTHOIO XeNe3HOA0POXKHOIo TpaHcnopray

6 BBEJEH BINEPBbIE

UHebopmayus 06 uaMeHeHUsIX K HacmosweMy cmaH0apmy nybrukyemcsi 8 exe200HOM (110 cocmost-
HUI0 Ha 1 ssHeaps mekKyuwea0 200a) uHghopMayuoHHOM ykasamerse «HayuonanbHblie crnaH0apmebl», a mekcm
U3MEHEHULl U rnornpaeoK — 8 eXXeMEeCIYHOM UHOPMAaUUOHHOM yKa3amerne «HayuoHanbHble crmaHd0apmbi».
B cniyqyae nepecmompa (3ameHbl) unu OmmeHbl Hacmosuweeo cmaHlapma coomeemcemeyioujee yeedomrie-
Hue 6y0em orybruKkoeaHo 6 eXXeMeCAYHOM UHGOPMaYUOHHOM yKasamerne «HayuoHarnbHble crmaH0apmbly.
Coomeemcmeyiouiasi uHhopMmayus, yee0oMIIeHUE U MeKCMb! pasMewalomess makxe 6 UHGOpPMayUuoOHHO
cucmeme o6wez0 nonb308aHuss — Ha oguyuanbsHom calime dedepanbHO20 azeHmMemea o MexXHUYeCcKoOMy
peaynupoeaHuio u Memposioauu e cemu YiHmepHem (www.gost.ru)

© CraHgaptuHgopm, 2016

B Poccuiickoin deagepauum HaCTOALLMIA CTAHAAPT HE MOXET OblTb NOMAHOCTbLIO MU YACTUYHO BOCIPOU3-
BEAEH, TMPaXMPOBaH U PacrpoCTpaHEH B KayecTBe ouumansHoro nsgaHus 6e3 paspelienus deaepanbHo-
ro areHTCTBa Nno TEXHUYECKOMY PEryriMpoBaHUIO U METPONOTMK
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M E XTOCVYAdAUPCTUBETUHHUB H" CTAHAAPT

KONECHbBIE NAPbI XXEJIESHOOAOPOXXHOIO NOABMXXHOIO COCTABA
MeToabl onpeaerieHUs nNokasaTesieil NPOYHOCTH

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

Dara BBeaeHnsa — 2017—05—01

1 O6nacTb NpUMeHeHus

HacTosiwumii ctaHgapt pacnpocrpaHaeTca Ha konecHble napbl (KIM) u konecHble 6noku (KB) xenesHoao-
poxxHOro nofsuxHoro coctaea ([1C): NOKOMOTUBOB, MOTOPBAroOHHOrO NoABUXHOro cocrasa (MBIIC), cneuu-
anbHOIO >XenesHoa4oPOXHOro noasmxkHoro cocrasa (Cr1C).

HacTtoswumit cTaHaapt ycraHaenMeaeT METOAbI OnpeaeneHuns 3HavyeHuin nokasarenen npouHocT K n Kb.

2 HopmatuBHbI€ CCbINTKN

B HacTosiemM CTaHaapTe MCNOMb30BaHbl CCbINKM HA CNEAYLIMEe MEXrocyaapCTBEHHbIE CTAHAAPThI:

FOCT 12.0.004—90 Cucrema craHgaptos 6esonacHocTu Tpyaa. OpraHusaums obyveHus 6e30nacHoOCTu
Tpyaa. Obme nonoxeHus

FOCT 12.2.003—91 Cucrtema craHgaproB 6esonacHoctu Tpyaa. ObopyaoBaHue NPOU3BOACTBEHHOE.
O6Lwme TpeboBaHua Be3onacHOCTH

FOCT 12.4.026—76" Cucrema ctanaapros 6e30nacHOCTH Tpyaa. Liseta curHanbHble u 3Hakn 6esonac-
HOCTU

FOCT 25.502—79 PacyeTbl U UCNbITAHUA HA NPOYHOCTb B MALLMHOCTPOEHUU. MeToabl MEXaHNYECKUX
UCnbITaHWh MeTannoB. MeToabl UCNbITAHMI HA YCTaNoCTb

FOCT 25.504—82 PacueTbl M UCMbITaHUA Ha NPOYHOCTL. MeToAbl pacyeTa xapakTepucTuk CornpoTuere-
HUS yCTanocTu

FOCT 25.507—85 Pac4eTbl U ucnbitaHMA Ha NPOYHOCTb B MALLMHOCTPOEHUU. MeToabl UCTILITAHUI Ha
yCTanocTb NpU dKCNyaTauuoHHbIX pexmmMax HarpyxeHus. Obwme TpeboBaHuA

FOCT 4491—86 LleHTpbl KONECHbIE NUTbLIE ANA NOABMXKHOIO COCTaBa XenesHbix Aopor koneu 1520 Mm.
ObLwme TexHu4yecKkue ycnosus

FOCT 4835—2013 KonecHble napbl >Xene3HoA0POXKHbIX BaroHOB. TeXHUYeCckne ycnosus

FOCT 10791—2011 Koneca uenbHoKkaraHble. TeXHU4YeCKme yCrnoBus

FOCT 11018—2011 KonecHble napbl TATOBOrO NOABUXHOIO COCTaBa XEMe3HbiX Aopor konen 1520 mMm.
ObLwme TexHUYecKne ycnosus

FOCT 16504—81 Cucrema rocyaapCTBEHHbIX UCTIbITAHWI NPOAYKLUK. VICNbITAHMS U KOHTPOSb KaYecTBa
npoaykummn. OCHOBHbIE TEPMUHBI U ONPEAENEHUSA

FOCT 21616—91 TeH3ope3ucTopbl. ObLIMe TeXHUYeCcKkue yCnoBus

FOCT 23207—78 ConpoTueneHue ycranocrtn. OCHOBHblE TEPMUHbI, ONpeAeneHus u 00603HaYeHus

* Ha Tepputopuu Poccuiickoit Gepepauun geiicteyet FTOCT P 12.4.026—2001 «Cuctema ctanjaptos 6esonac-
HoCTK Tpyaa. LiBeTa curHanbHble, 3Hakn 6€30nacHOCTM WU pa3MeTka curHanbHas. HasHavyeHue u npasuna npuMeHeHus.
Obuue TexHU4eckue TpeboBaHUA U XapakTepucTukn. MeToabl CMbITAHUAY.

U3panue opmumanbHoe
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MOCT 31847—2012 KonecHble napbl cneumanbHOro NoABMKHOIO cocrasa. ObLmMe TeXHMYeCKUe yCnoBus

MOCT 32207—2013 Koneca >xene3HoaopoXHOro NOABMXKHOIO coctaea. Metoabl onpeaeneHust 0CraToy-
HbIX HANPSKEHUN

MOCT 33200—2014 Ocu KonecHbIX Nap Xene3Hoa0POoXHOro NoABMXKHOIO coctasa. ObLume TEXHUYECKNe
ycrnosus

MpumeyaHue — Mpn NoNbL3oBaHWM HACTOAWMM CTaHAAPTOM LienecooGpasHo NpoBEpUTL AEACTBUE CCbINOY-
HbIX CTaHAapTOB B MH(OPMAaLMOHHOI cucTeMe oBLLIero Nonb3oBaHUA — Ha ocuuyuanbHoM caiite defiepanbHOro areHT-
CTBa Mo TEXHUYECKOMY PEryriupoBaHUI0 U METPOSIOMUU B CETU MHTEPHET UNKU NO €XerogHOMY UHPOPMaLMOHHOMY YKasa-
Tenio «HauuoHarnbHLle CTaHAapThI», KOTOPLIA ONYGNUKOBAH NO COCTOSAHWIO Ha 1 SIHBapS TEKYLLEro roga, U no BiNyckam
eXeMecs4HOro MHopMaLMOHHOTO ykasaTens «HauuoHanbHble CTaHAapTLI» 3@ TEKYLUUA rof. Ecnin cCbinovHbIi cTaHaapT
3aMeHeH (MI3MEeHeH), TO NpY NoNb30BaHWUKM HACTOALMM CTaHAApTOM CMEAYET PYKOBOACTBOBATLCS 3aMEHAOLUM (M3MEHEH-
HbIM) CTaHAapTOM. ECnu CChINIOYHBINA CTaHAapT OTMEHeH 6e3 3amMeHbl, TO NONOXEHUEe, B KOTOPOM JlaHa CChifka Ha Hero,
NPUMEHSIETCA B YacTW, He 3aTparuBaloLLed 3Ty CCINKY.

3 TepmuHbI U onpeneneHusn

B Hacrosilem cTtanHaapte npumeHeHbl TepMuHbl No FTOCT 16504, MOCT 23207, a Takke cneaylouiue
TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeAeneHnsIMu:

3.1 6a3a ucnbiTaHuit: HanbonbLuas NpPoAOIHKMTENBHOCTL (MO YMCITY LIMKITOB HArpyXXeHUs!) UCTIbITaHUA
Ha ycTanocTb, 3alaBaemasi npefBapuUTenbHO.

3.2

6anpax: [leranb COCTABHOIO Koneca, MMeloLas crneumanbHbiin npocunb, 06ecneunBaloLmin ero KoH-
TakT C pPenbLCOM U 3aJaBaeMble YCIOBUS KOHTAKTA.
[FOCT 11018—2011, nyHkT 3.8]

3.3 60KoBble cusibl: [OpM30OHTarNbHbIE MOMNEPEYHBLIE CUTbl, BbI3BAHHbLIE BUMSIHUEM IKUNAXa, LIEHTPO-
OeXHbIMW cunamn HagpPeCcCOPHOr0 CTPOEHUS MPU BNUCLIBAHMM B KPUBbLIE, CUMAaMU UHEPLMU HeobpecCcopeH-
HbIX Macc KIM Ha ropu3oHTanbHbIX HEPOBHOCTSX MyTU.

3.4 BepTUKanbHble cunbl: CUsbl Beca, CUilbl MHEPLIMKM 0OpEeCCOPEHHBIX U HeobpeccopeHHbIxX Macc KIM
npu konebaHMsAX aKMNaXxka Ha BEPTUKANbHbLIX HEPOBHOCTSX NYTHK.

3.5 puckoBbI TOpMO3: CO60pOUHana eanHULa, NpeaHasHadYeHHas aAnst hpUKLUMOHHOTO TopMoXeHus MNC
C NOMOLLbIO AMCKOB, yCTaHaBnMBaembiX Ha ocu KM unu Ha 60KOBLIX CTOPOHAX AUCKOB XOAO0BbIX KONEC.

3.6 auckoBas YacTb UerlIbHOro komeca: Yactb Koneca (KONeCHOro LIEHTPa), pacnonoXeHHas Mexay
06040M U CTYNULIEN M UMEIOLLAA NNOCKYI0, KOHUYECKYIO, U30THYTYIO, S-00pa3sHyto unu apyryto copmy aucka.

3.7

3akasuuk: [NpegnpusTue, opraHUsauma unn IPPUANYECKOE NULo, NO 3asBKE UMK J0rOBOPY C KOTOPbLIM
OCYyLLEeCTBNAETCA pa3paboTka, npon3soaCcTBO U (Mnu) nocraBka KI1.
[FOCT 4835—2013, nyHkT 3.4]

3.8 kacaTenbHble cunbl: Cunbl, Nexawme B NMNOCKOCTM KONECa U HanpaBreHHbIE MO KacaTernbHOMn K
oboay (6aHaaxy), 06yCNOBMEHHbIE CUNON TArU, TOPMOXEHUsI, BOKCOBaHWUA U NepeaaloLLMecs Ha KOMNeco Je-
pe3 0Cb UMK 3MeMEHThI TArOBOT0 NPUBOAA.

3.9 KonecHas napa — aHanor: Kl, nmeiowasa nogobHble TEXHUYECKMEe napameTpbl.

3.10

KonecHbli 6nok (KB): CoopovHas eanHuua, cocTosLwas u3 aByx He3aBUCUMbIX KONECHbIX y3noB (KY),
NPUKPENIEHHbIX K paMe KONEeCHOro 6f1oka ¢ BO3MOXHOCTbIO 1BWKEHUA NO KOree NOCTOAHHONM LUMPUHBI UNK
CO CMEHOM LUMPUHbI KONEW.

[FOCT 4835—2013, nyHkT 3.5]

3.11 KonecHo-MoTOpHbII 6nok: C60poYHas eauMHMLA, COCTOALLANA U3 KONIECHOI Napbl, TATOBOTO 3nek-
TpoaBurarens C peaykTopoMm unu peaykropa.
3.12

Koneco coctaBHoe (xogoBoe): CoopoyHas eauHuua KM, cocrosiLias u3 konecHoro ueHTpa, 6aHaaxa
1 3aKkpennsioLero ero 6aHaaXXHOro KonbLa.
[FOCT 11018—2011, nyHkT 3.5]

MpuMeyaHUe—CocTaBHOE KONECO MOXET UMETL Gonee CNOXHYH0 KOHCTPYKLMIO, BKAKOYALOLLYIO YNpyrie ane-
MEHTbI UM BCTPOEHHbI TOPMO3HOW AUCK, YANMHEHHYIO CTYNULY ANSA YCTaHOBKA Ha Hell 3yGyaToro koneca.

2



roCT 33783—2016

3.13

Korneco yenbHoe (xogoBoe): LiensHas aetank KOnecHou napsl ¢ 06040M, AMCKOBOM YaCTbIO U CTYMULIEN.
[FOCT 11018—2011, nyHkT 3.4]

3.14 xoneco xoposoe: Jetanb KM n KB, npeacrasnsowas coboii LeneHyo aeTans unu cOOpoYHyIo
€4MHULY, NPU BPaLLEHWM KOTOPOW B HENOCPEACTBEHHOM KOHTaKTe C PerlbCOM OCYLLECTBISETCA NepemMeLLeHne
»xenesHogopoxHoro MC.

3.15 KonecHbIN LeHTp: [eTanb COCTaBHOIO Korneca ¢ 06040M, AWCKOBOIA, kopobyaToli (ABYXANCKOBOW)
UK CNULIEBOIN YACTbIO U CTYNULIEH, pacnonoXeHHasa mexay 6aHaaomM u ocbio K.

3.16 konecHbIN y3en (KY): C6opoyHas eanHuLa, coCTosiLLas M3 Nomnyocu, HeMoABUXHO 3aKpeneHHOro
Koneca ¢ TOPMO3HbIMU AUCKaMU, BYKCOBBIX Y3MOB (HAPY>KHOTO U BHYTPEHHETO) M APYIUX AeTanei.

3.17 xonecHas napa HemoTopHasi: KIM, He nepegatoLLas TAFOBOrO yCunus.

3.18 moTopHas konecHas napa: K, nepeaaiowwian TAroBoe ycusnme npyu BpaLieHum.

3.19 Haberarowee koneco: Koneco, HaberatoLuee Ha Hapy>XHbI Penbe U ABMNAIOLLEECA HAaNpaBnAoLWMM
npu BrnuceiBaHuK MNC B KPUBbLIE Y4aCTKU NYTH.

3.20

o6oa koneca: Hapy)Has yTonileHHas 4acTb LeNbHOro Koreca, MMerLas cneuuansHblii npodunb,
obecne4ynBaloLLnii €ro KOHTaKT C penbCOM U 3aaBaEMbIE YCIIOBUSA KOHTaKTA.
[FOCT 11018—2011, nyHkT 3.7]

3.21

0604 KonecHoro LeHTpa: HapyxHas yTonweHHas 4YacTb KONEeCHOro LIeHTpa, npeaHasHavyeHHas ans
nocaaku 6anpaxa.
[FOCT 11018—2011, nyHkT 3.12]

3.22 ocb KonecHoOmn napbl: SIEMEHT KONECHOM napbl NOABMXHOIO COCTaBa, NpeacTasnsaowmin cobon
LUenbHYI0 aetanb Kpyrnoro nonepeyHoro cev4eHus, UMetoLLlyto pasHble guameTpbl No AnuHe B 3aBUCUMOCTU OT
YyacTen U yCurnuii, BO3HUKAIOLLMUX B HUX.

3.23 ocTaTouHble HaNPsDKeHUA: HanpshkeHWs, BO3HUKAIOLWLME BCNeACTBUE TEXHONMOMMYECKUX M IKCIy-
aTaLUMOHHbIX BO3AENCTBUI (TEMMOBLIX UMM MEXAHUYECKUX) U OCTaIOLMECA B KOHCTPYKLMUWN NOCNE CHATUA 3TUX
BO3ENCTBUN.

3.24 odpcet: KOHCTPYKUMOHHOE cmeLleHne oboaa (baHaaxa) koreca OTHOCUTENbHO CTYMULbI Koneca
(KONECHOro LeHTpa) B pagnanbHOM CEYEHUMN.

3.25 nonuroHHbIe xoaoBble ucnbiTaHua: Mcnoiranus Kr, Kb npu aswxkernnu MNC, npoBoauMble B yCTa-
HOBIMEHHOM MOPSAAKE Ha aTTECTOBAHHOM Y4acTKe MyTU UMK Ha AENCTBYIOLLMX MarucTpanbHbIX XKENE3HOAO0POX-
HbIX NYTAX, XapaKkTepHbIX ANA YCNOBUI SKCnyarauum U HasHadveHus INC.

3.26 nonyocb KOnecHoro y3na: 3nemeHT KY, Ha KOTOPOM MOHTUPYIOTCA XOA0BO€E KONECO C TOPMO3HbI-
MU AUCKAMU U NOALUMMHUKA.

3.27

NonbiiA Bas: 3nemMeHT TAroBOro NpPMBOAA, OXBATbIBAIOLMI cpeaHIoln YacTte ocu KM u nepepatowuii
KPYTSALUMI MOMeEHT oT 3yBuaroro koneca Kr1.

[FOCT 11018—2011, nyHkT 3.25]

3.28 npototun KN, KB: KI, Kb unn nx anemeHTbl (KONeco, 0Cb), aHanoru4yHbIe NpoBepseMoi no KOH-
CTPYKUMK, MaTepuany, TEXHONOrMU U3roTOBMEHNUS U (UNK) YCIIOBUSIM HArpy>XeHus NpyU aKcnnyarTauuu.

3.29 npegen BbiHOCNUMBOCTU ocu KIM (nonyocu KB): Haubonblian amnnutyaa Uukna perynsipHoro
Harpy>xxeHus ocu KIM (nonyocu KB) UMKNMYeCKUM CUMMETPUYHBIM KPYTOBbIM M3rMGOM, KOTOPYIO OCb (MONYOCh)
BbiaepxmBaet 6e3 06pa3oBaHUA yCTanoCTHON TPeLMHbI A0 6a30BOro umcna yuknos.

3.30 npegen BbiHocnuBoCcTH korieca KIl (KB): Hanbonbluaa amnnutyga uMkna perynsipHoro Harpy-
»eHusi koneca KIM (KB) uMknuyeckum KpyroBbiM M3rnbom, OTHECEHHast K PMKCUPOBAHHOMY CpeHEMY Hanps-
JKEHUIO LIMKNA, KOTOPYIO KONECco BbiAemKUBaeT 6e3 00pa3oBaHus ycTanoCTHON TpeLuHbl A0 6a30BOro yncna
LIMKIOB.

3.31 npoyHoCTb: CBOICTBO AETanu UMM KOHCTPYKLUUKU BOCMPUHUMATL BO3AENCTBUE BHELLUHUX cun Ge3
pa3pyLieHus n 6e3 UsMeHeHUs reOMETPUYECKUX Pa3MEPOB BCINEACTBUE NMNAacTUHECKux aedopmaLimii.

NMpumMmeuyaHue — TepMUH He pacnpoCTpaHsiETCs Ha OLieHKY COCTOsIHUA paGoqux noBepxHocTel o6oga Lienb-
Horo Koreca u 6aHfaxa coCTaBHOrO (BbiLep6UHbI, U3HOC, HANMbIBbI U T.1.).

3.32 coerarowee koneco: Koneco KI1, npotusononoxxHoe Haberaiowemy.
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3.33 conporusnexue yctanoctu geranei KM: CBoncTBo konec, ocen u apyrux aetanei K npotueo-
CTOSATb YCTAnoCTU NpU AEWCTBUN IKCMIyaTaLMOHHbIX MEXaHUYECKUX U TEMMNEePATYPHbIX HArpy3oK.

3.34 craTuyeckan NPOYHOCTL: POYHOCTL, OLeHMBaEMas Npu AEWCTBMM OQHOKPATHbIX UMK pegko no-
BTOpsioLLMXcA (MeHee 103 pa3 3a cpok cny»Obl) NpeaenbHbIX (IKCTPEMATIbHBIX) HArpy30K.

3.35 cTynuua koneca, 3yo4aroro Koneca unm TOPpMO3HOTro AuckKa: LieHTpanbHas yTonuieHHas 4acTb
XOA0BOr0 UMM 3ybuyarToro koneca, TOpMO3HOTO AUCKA C OTBEPCTUEM A NS YCTAHOBKU MX HA OCU KOMNECHOW Napbl.

MpumeyaHune — CTynuua Koneca MoXeT 6bITb C YANUHEHHBIM BLICTYNOM (YANUHEHHAs cTynuua) aAnsa dopmu-
poBaHusi Mocaf04HOI MOBEPXHOCTM NOJ YCTAaHOBKY Ha Hell 3yb4aToro koreca (M Apyrux geranei).

3.36 cxema HarpyxeHus: Cxemarnueckoe n3obpaxxeHue cunoBbixX DakTOpoB, AekcTBylomx Ha KI, Kb
MIIM UX SNIEMEHTLI B dKCNIyataLuu.

3.37 TepMmouMKIIMyeckasl yctanocTb: [Mpouecc NOCTeneHHOro HaKoNneHus NOBPEeXOAEeHUN Marepu-
ana noj AeMCTBMEM HEPaBHOMEPHOrO MHOFOKPaTHOrO HarpeBa U OXNaXKAEHUsl, NPUBOASILLMIA K U3MEHEHMIO
CBOWCTB Matepuana, 06pa3oBaHuIO TPELUMH U Pa3pyLLEHMIO.

3.38 TemnepartypHble HanpAXxeHUA: HanpsxxeHus, BO3HUKaloLme B konece npu puKLMOHHOM KOro-
AOYHOM UNKN ANCKOBOM TOPMOXEHWUMN BCNEACTBME HEPABHOMEPHbIX TEMMNEPATYPHBIX MOSIEN.

3.39

TOPMO3HOM AMCK: YacTb AUCKOBOrO TOPMO3a, YCTAHOBMEHHAsS Ha BOKOBbLIX CTOPOHAX AMCKa Koreca
WM CTYNULBI TOPMO3HOTO AuCKa.
[FOCT 4835—2013, nyHkT 3.14]

3.40 TexHONnoOrnyeckana ocb: [letan., yctaHaBNMBaemasi B UCMbITYyEMOE KOMNECO AN CO3aHUsl B HEM
KpyroBoro uarufaioLero MOMeHTa npu UCNbLITAHUSX €ro Ha yCTanocCTb.

3.41 ueHTpOoOEXKHBbIE CUMbL. OGbeMHble CuNnbl, 00YCNOBMNEHHbIE BpaLLIEHUEM Koneca Kak UHEPLIMOHHOWN
MacChbl U HanpasneHHbIE 0T OCK BpaLLeHUs (YUUTbIBAIOTCA NPU CKOPOCTAX Bbile 250 Km/u).

4 O6wme nonoxeHus

4.1 OnpegeneHune 3Ha4YeHuit nokasaTenen NPoOYHOCTH cneayeT NPOBOAUTL NMPU U3MEHEHWUW KOHCTPYKUUK
KM, a Takxke ansa cepuiHo Bbinyckaembix KM B cny4yae M3MEHEHUs1 YCMOBUIA SKCnnyatauuu, NPpUBOAALLIMX K

U3MEHEHUI0 AeiCTBYIOLLUX Ha HUX Harpy3oK (yBenuyeHwe KOHCTPYKLMOHHOWM CKOPOCTM, 9KCNAyaTaLMUOHHbIX
Harpysok).

MpumedvaHune —llog MU3MeHeHWeM KOHCTPYKUMU KIT noHUMaIOT:

- U3MEeHeHWe pacnonoXeHUs geTanei Mexay koriecamu KN unu npuMeHeHne HOBbIX JeTanew, N3MEHSIOLMX CXEMY
HarpyXeHus;

- U3MeHeHue hopMbl U pasaMepoB Aucka (B T.Y. odeeTa), oboga, cTynuubl Koreca,
- U3MEHEHNE HapyXHOro Unu BHyTpeHHero Auametpa ocu KI, dopMbl 1 pasmepoB ranTtenei, pacnonoxeHwus no-
Caf04HbIX U MPUCOEANHUTENBHBIX 30H MO AMTUHE OCH.

4.2 HaumeHoBaHus onpegensembix nokasarenei npoyHoctu K (KB) n metoabl ux onpeaeneHms npu-
BeaeHbl B Tabnuue 1.

Tabnuya1
HanmMeHoBaHWe nokasaTtens MeToa onpejeneHnsa

1 Mpeaen BbIHOCNWBOCTU HaTYPHOro Koreca Mpu HarpyXeHWU LMKIUYECKUM KPYroBbIM M3rn- 76.3
6om™M, MNa

2 lMpegaen BEIHOCTIMBOCTY HATYPHOI OCU NPU HarPyXeHUN LMKNieckum kpyrossim narnom®, MMa 7.6.2
3 KoadhchuLMeHT 3anaca cTaTu4eckoi MPoYHOCTH Aucka koneca K2 7.7.21
4 KoabdpnmeHT 3anaca cratuyeckoil npodHocTn ocn K2 7.7.11
5 KoathpnLmMeHT 3anaca conpoTUBNeHus yeTanocTn koneca K2 7722
6 KoathdnimeHT 3anaca conpoTUBneHns yetanocTu ocn KM 7712
7 OcTaTouHble HaNPsKEHNA CXaTUS Ha MOBEPXHOCTY KaTaHnsa LienkHoro konecad, MMMa 7.11.4
8 OcTaTouHble HaMPsKEHNA CXaTUS Ha NOBEPXHOCTY KaTaHns YepHosoro 6aHgaxas), MMa 7.11.4

4
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OkoHYaHue mabnuupi 1

HaumeHoBaHue nokasatens MerTog, onpefienexus

9 XvMuueckre M MexaHuueckme cBOICTBa, Makpo- U MUKPOCTPYKTypa MaTepuana korneca u ocu? 7.11.5

10 MpoyYHoCTL coeANHEHMIA Koneca, 3ybuaToro koneca, TOpMO3HOTO Ancka ¢ ocbio®), kH 7.10

11 MpoYHOCTb coeguHeHns Gangaxa ¢ 0600M KONECHOO LieHTpa COCTaBHOrO Kornecad) 7.9

12 OceBble gecopmanum obopa Korneca (MU3MeHeHNe pacCTOSHUA MeXAY BHYTPEHHUMU TopLa- 7522

M o6opbes)d, M

13 Mporn6 ocn B MecTax NocafioMHbLIX NOBEPXHOCTEl NOALNMHUKOB W 3yBuaThix konecd, M 7713

14 BeposTHocTb 6e3oTkasHoii paboThid), % 7.8

) OnpenensAloT Npu UCMLITAHUAX Ha YCTarloCTb HATYPHBLIX KONEC U OCeid, eCN NPUMEHEHB! HOBLIE KOHCTPYKLIMK W
MaTepuarbl, TEXHOIIOMK U3rOTOBIIEHUs], a Takke NpU U3MEHEHUN 3aBOAa-M3roToBuTens. [lonyckaetcss ucrnonb3oBaHue
pe3ynsTaToB paHee NPOBEAEHHbIX UCTBITaHUA NPOTOTUNOB.

2) OnpeaensioT AN Korlec U oceil, yeTaHaBIMBaeMeIX Ha HoBoM MC, UM NPN U3MEHEHUN KOHCTPYKLIUK, TEXHOMOrMM
W3roTOBINEHUs!, 3aBOA0B-U3rOTOBUTENEH UMK MPU N3MEHEHUN YCNOBWIA SKCyaTauum.

3) OnpeaensaroT No cornacoBaHnio ¢ 3aKasHnkoM (BnaaenbLemM UHGPaCTPYKTYpLI).

4) MpoBOAAT C Lierbio KOHTPONA Ka4yecTBa M3rOTOBNEHNS 1 CBOCTB MaTepuara oceii 1 Konec, NpoLeaLWwnX ucneiTa-
HWUS Ha yCcTanocTb.

5) OnpenenswT pacHeToM U/MAN KOHTPONEM AnarpaMMbl 3aNPECCOBKN.

5 YcnoBusa npoBeaeHus ucnbiTaHUmn

5.1 CteHgoBble ucnbitanus KM, KB, konec (konecHbIX LEHTPOB, 3yB4aTbix konec), ocewn, 6aHaaxen npo-
BOAAT B 3aKPbITOM NOMELLEHMMN C TEMNepaTypon Bo3ayxa ot 10 °C go 30 °C, B KOTOpPO€E yKka3aHHble 0OBbEKTbI
UCMbITAHUIA N MEPUTENbHBIA UHCTPYMEHT NOMELLIAIOT HE MEHee YeM 3a OA4HKM CYTKU A0 Havana nposeaeHus
M3MEPEHUN.

5.2 TeH30pEe3NCTOPbI U TEPMONApPbI, YCTAHOBJIEHHbIE HA 00bEKTE UCNbITAHUA, AOSPKHbI ObITh 3aLymLLe-
Hbl OT NonagaHuA Bnaru, rpsian, MEXaHUYECKUX NOBPEXAEHUIA, MAarHUTHLIX, ANMEKTPUYECKMX U TEMNEPATYPHbIX
none.

5.3 OnA UCKNoYeHnsa BNMSAHUA TEMNEPaTypPHOro npupaLleHus CONpoTUBIIEHUs paboyero TeH30pe3ncTo-
pa, BbI3BAHHOIO M3MEHEHWEM TeMMepaTypbl OKPY>KAloLWENn cpefibl, B U3MEPUTENbHYIO CXeMy AOIDKEH ObITh
BKIMHOYEH KOMMNEHCAaLMOHHBII TEH30PEe3UCTOP (ECNU 3TO HE NPEeAYCMOTPEHO U3MEpPUTENbHBIM NPUOOPOM).

5.4 ina ucknioveHnsa HepaBHOMEpPHOro o6ayea npu paborte cteHaa Ans UCTbITAHWM HA YCTanocCTb cre-
AyeT 3KpaHWMPOBaTb NOBEPXHOCTU 0OBLEKTA C MOMOLLBIO Pa3fMYHbLIX Marepuanos (MONIUITUIIEH, MIEHKKW, Opr-
CTEKNO u ap.).

5.5 MexaHuueckylo pa3pe3ky koneca u 6aHgaxa npu paspyLuaioLemM MeToge onpeaeneHus 0CTaTouHbIX
HanpshkeHWN NPOUSBOASAT C OXNAXAEHUEM, HE AONYCKAsi pa3orpeBa A0 YCTAHOBMEHHbIX NPEAEnbHbIX TeMne-
paTyp Harpesa TeH30pe3uCTOpPOB.

5.6 NoBTOPHOE CHATUE NMOKa3aHMI TEH30pEe3UCTOPOB NOCHEe onepauuii MexaHU4eckon paspesku konec
(6aHaaxken) NPOU3BOASAT HE paHEE, YEM Yepe3 CYTKMU.

5.7 X0a0BbI€ UCNILITAHUA N0 ONpeAeneHunio BNUsHUA Npoduna nyTu Ha HanpshkeHHoe cocToaHue KM unu
KB INC BbINONHAIOT Ha y4aCcTKe NMyTW NPOTSHXKEHHOCTLIO OT 15 KM, aTTeCTOBAHHOM B YCTaHOBMEHHOM NOpAAKe.

5.8 No TpeboBaHuio 3akasumka anga onpeaeneHusa rmctorpaMmm pacnpegenerua HanpsbxkeHuin KM wnu Kb
NC npoBoAAT X0A0BbIE MOSIUIOHHbIE UCTILITAHUA HA AENCTBYIOLLMX YHACTKaX XENe3HOA0POXHOro NyTH, BKIIO-
yalLme y4yacTtku pasnuuHoro npoduns, KOHCTPYKLIMM, XXECTKOCTU U TEXHUYECKOro COCTOAHUA. UcnbiTaHus
nNpoBOAAT B N0O0E BpeMs roaa u npu niobbIX NOrogHbIX yCNoBusix, ¢ obecneveHnem 6e30nacHOCTU ABMKEHUA
B COOTBETCTBUM C TPEDOBAHMAMU HOPMATUBHbIX JOKYMEHTOB, YCTaHABNMUBAIOLLMX NPaBUMIA TEXHUYECKON 9KC-
nryarauum XenesHbix 0por .

McnbiTaHua NpoBOAAT B rpy>KEHOM coCTosiHuM C, ¢ perncrpauuein napaMeTpos ABUXEHUSA, NokasaTe-
new HanNPsHKEHHOTO COCTOSIHUSI B NPOLIECCE ABWXKEHUS B PEXUMAX, 3aA4aHHbIX NPOrPaMMon UCMbITAaHUNA.

*) Ha TeppuTopuu Poccuiickoit Ddepepauynu 3Tn TpeboBaHWUA ycTaHOBNEHbLI B MNpaBunax TexHU4ecKon akennyaTauum
xenesHbix gopor Poccuiickoih degepauum, yteepxaeHHbX MuHTpancom Poceumn 21 aekabpsa 2010 1., npukasoM Ne 286.
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6 TpeboBaHuA K cpeacTBaM U3MEPEHUN U UCTIbITaTeNbHOMY 060pyAOBaHUIO

6.1 Tpe6oBaHuUsA K UCNbITaTENLHOMY 060PYZIOBAHUIO

6.1.1 VcnbiratensHoe 060pyA0BaHUE AOIDKHO ObiTb aTTECTOBAHO B COOTBETCTBUU C HOPMATUBHBLIMU 10-
KYMEHTaMK', MPUHSTHIMI HALWMOHANBHBLIMU OPraHaMK NO CTAHAAPTU3ALIMK, BXOAALLMMU B COCTaB EBpa3uniicko-
ro coseTta rno craHgapTusauuu, METPONOrMu U ceptudpukamu.

6.1.2 B kayecTBe ncnbITarenbHOro 060pyA0BaHNA ANS SKCNEPUMEHTaNbHOrO oONpeaeneHns HanpsHKeH-
Ho-AaedopmupoBaHHoro coctosHua (HOC) ocen u konec, KM, Kb (kanubpoeku KM, KB) ¢ npumeHeHWeM TeH-
30METPUYECKUX CXEM JOIPKEH UCMONBL30BATLCA CTEHA, 06ecneYnBaloLLmii BO3MOXHOCTb NPUOXeHUA K Bykco-
BbIM LWeiikam KI (KB) BepTukanbHbIX KBA3MCTaTM4eCcknux Cun u 60KOBbIX CUIN B3aUMOAENCTBUA rpebHA Koneca
C ronoBKON penbca.

PekomeHayeTcss ucnonb3oBaHue aBTOMATM3UPOBAHHOIO CUMOU3MEPUTENLHOTO CTEHAA, OCHALLUEHHOTO
CUOU3MEpPUTENbHON CUCTEMOW, MO3BONSIOLLEN OCYLLECTBNATL cTyneHyaroe HarpyxeHue KI (KB) BepTukans-
HbIMK 1 OOKOBbIMM CUMTAMMU.

6.1.3 Mpu ncnbITaHUAX Ha YCTanocTb HaTYPHbIX ocen u konec KI (KB) aomkeH Cnonb30BaTbCA CTEHA,
00ecneynBatoLLMin X Harpy>XeH1e KpyrosbiM U3rnbaioLwmm MOMEHTOM, UMUTUPYIOLLUMM aBwxkeHue KIM no kpu-
BbIM yyacTkam nNyTu npu B3auMOAENCTBUM rpedHs Koneca C rofioBKON penbcea.

6.1.4 [pu ncnblTaHUAX NO OLEHKE NPOYHOCTH COEANHEHNA Koneca (3ybuaroro koneca, TOPMO3HOIO AuC-
Ka) C 0CbI0 JOIDKEH UCMONbL30BATLCHA MMAPABINMYECKUIN NPECC.

6.2 Tpe6boBaHUA K CpeaCTBAM U3MEPEHUN

6.2.1 Bce cpeacrsa usmepenmii (CH), ncnonbyemeie npu ucnbiranusax K (Kb) u nx cocraBHbix Yacren,
JOMKHBI ObITh YTBEPXAEHHBIX TUMOB U MOBEPEHDI.

6.2.2 B ka4yecTBe nepBuYHbIX Npeobpasosartenei Npu onpeaeneHnn HanpsHKEHUA UCMONb3YIOT AaTYUKU
aedopmauuii (teHzopesunctopsl) no MOCT 21616.

6.2.3 INpn MCMBITAHMAX UCNOSNB3YIOT U3MEPUTENBHO-BLIYUCAUTENBHBIE KOMIMIEKCHI C KITACCOM TOYHOCTH
He MmeHee 0,5.

6.2.4 O0pa3sLoBbLIE MAHOMETPLI, ucnons3dyemsle npu kanubposke KI (KB), aomkHbl obecneumsartb no-
TPELUHOCTb U3MepeHusi cun He 6onee 5 %.

6.2.5 MpumeHsieMble n3aMmepuTensHble, perucrpupyiowme u apyrne CU gomkHbel obecneumBarb peru-
CTpauMio U aHanu3 uccrneayemMbix NPoOUEccoB B guana3soHe yactot ot 0 ao 250 Iy,

6.2.6 Mpu ncnbITaHUAX METOAOM TEH3OMETPUPOBAHUSI MPUMEHSIIOT TEH30PE3UCTOPbI NPOBOJIOYHOIO UIN
donbrosoro Tuna. TemMmnepartypbl 06beKTa UCTILITAHWI U3MEPSIOT C NOMOLLIO CrieLManbHbIX TEPMOAATUUKOB
(Tepmonap, TENIOBU3OPOB U T.N.).

6.2.7 TOrpewHocTb U3MEPEHUI NMPU UCMONb3YyEMOM METOAE TEH30METPUPOBAHUS AOIMKHA ObiTb He
Bonee 5x10~4 oTHocUTenbHoIi gedopmaumu. HanbonbLuasi uamepsieMasi OTHOCUTENbHas AedopMaLusi He
AormkHa npesbiwath 0,2 %.

Honyckaetcsa ncnone3osarb gpyrue CU npu cOOTBETCTBUMU UX NOrPELLUHOCTEN (KNAcCoB TOYHOCTU) U yC-
noBuit akcnnyataumm TpeboBaHUSIM HE HUXKE YKa3aHHbIX B 6.2.3 1 6.2.4.

6.2.8 Ha umMnuHapu4eckmx NOBEpPXHOCTAX OCEW U yyacTKax ChnuL COCTaBHbIX KOMEC, UCMbIThbIBAOLLNX
O0JHOOCHO€ Hanps>XeHHOe COCTOSIHNE, UCMOSb3YIOT OAWHOYHbIE TEH30PE3NCTOPDI.

Ha AnCKOBbIX NOBEPXHOCTAX KOMEC, HAXOAALLMXCA B COCTOSAHWUM NIIOCKOrO (ABYXOCHOIO) HANPSPKEHHOTO
COCTOSIHUSA, B Criydae, Koraa rnaBHble HanpsiXeHUsl COBNagatoT ¢ MEPUAUOHANBHLIMU U OKPY>KHLIMU, TEH30pe-
3UCTOPbI AOMKHbI ObITb YCTAHOBMNEHbLI B MEPUANOHANBHOM U OKPY>XHOM HanpasneHusix (B MPUCTYNUYHON 30HE
NP NOMNoXeHUsiX ceveHusi ¢ Tensopesncropamm 0 0 u 180 %) — 1 coBpaHbl B ABYXKOMIMNOHEHTHBIE PO3ETKM.

B mecTax, rae HanpaBneHusi MaBHbIX HANPSHKEHUA HEN3BECTHbI, UCTIONb3YIOT TPEXKOMMNOHEHTHbIE pPO-
3eTKN (Y OTBEPCTUIA, CNOXHbIX ranTenen, nuameHeHns oopMbl U T. 1.).

7 MeToabl onpenesrieHUs nokasarenem NPo4YHOCTU

7.1 OnpepeneHune nokasatesieid NPOYHOCTHU PaCYeTHbIM METOAO0M
7.1.1 Onpeaenexune nokasarenen npoudoctu K Bkniovwaer cnegyiowpme aransl:
- OArOTOBKA UCXOAHBIX AaHHbIX A9 pacdeta no 7.1.2;

* B Poccuiickoit ®egepaummn an TpeboBaHus yctaHoBneHsl B TOCT P 8.668—97 «locyaapcTBeHHas cuctema
obecneyeHUs e4MHCTBa M3MepeHUiA. ATTecTaunsa ucnbiTatensHoro ob6opyaoBaHus. OCHOBHbIE NOMOXEHUAY.
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- Knaccudukauums Harpy3ok, gencreytowmx Ha K (KB);

- BbIOOP pacYEeTHbIX PEXKUMOB U ONpeaesieHne Harpysok;

- onpegeneHune HAC anemenTtos KIM (KB);

- onpegeneHne XapakTepuCcTUK NPOYHOCTU U CONPOTUBIEHMUSA YCTaNOoCTH;

- onpegeneHne KoachhUMEHTOB 3anaca CONPOTUBIEHUS YCTanoCTU U CTaTUYECKON NPOYHOCTH;

- OL|eHKa BEPOATHOCTU NOBPEXAEHUS.

7.1.2 OAna onpeaeneHunsa npovHocTtu konec u ocei KI (KB) cnegyer ucnonb3osarb crneayowme ncxoa-

Hbl€ AaHHbIE:

- BUA W Ha3Ha4veHue MNC;
- KOHCTPYKLIMOHHYIO CKOPOCTb;
- CUNY TSN U CKOPOCTb ANUTENBHOMO PEXUMA;

- pexxumbl pabotol MC;

- 0COBeHHOCTU KOHCTpYKUuK MC;

- npegnonaraeMble OCHOBHbLIE YCINOBUA SKCNyaTauum (Harpysku, CKOpOCTHU, pexumbl dkcnnyarayum MC);

- HOMUHanbHyo Harpy3ky ot KI (KB) Ha penbChl;

- KOHCTPYKTOPCKYIO JOKYMEHTALMIO HA KONECHO-MOTOPHbIN 6ok, KN unu Kb;

- N0 NPUMEHsIeMbIM MaTepuanam, TEXHONOrMU U METOAAM YNPOYHEHUS! KONEC U OCeW;

- no napametpam K (KB): maccy aetanei KI, ux B3auMHoe pacnonokeHue, NofoKeHUe LIEHTPOB TAKECTH.

7.1.3 KI cornacHo KONMYeCTBY U BUAY AE€Tanen, pacnonoXeHHbIX Ha OCU, OTHOCAT K OAHOW U3 npuse-
OEHHbIX B MPUNOXEHUN A CXEM UNnu pa3pabaTbiBaloT HOBYIO CXeMy KOHCTpyKuuu KI (KB) n npunoxexus cun,
3ateM BbIOUpaIOT pacyeTHbIEe hopMynbl U3 pasaena 7, noaxoasiume Ansi 3TOM CXEMb.

B cnyyae HOBOI CXeMbl, OTSIMYHON OT NPUBEAEHHBIX B NPUITOXKEHMU A, COCTaABNAIOT COOTBETCTBYIOLME
dhopmyrbl MO aHanoruu ¢ NnpuBeAeHHbIMU B pasgene 7.

7.1.4 VicxoaHble paHHble (TEXHUYECKWE napameTpbl) AnA onpeaeneHus NnpodYHoCcTU Konec u ocei Ki
(KB) npuBeaeHol B Tabnuue 2.

Tabnuuya 2 — TexHU4eckne NapameTphl AN onpejeneHnst NPOYHOCTH Korec U oceit

MNapameTp mgﬁgggﬁﬂ XapakTtepuctuka
Q kH HoMUHanbHan ctaTudeckas Harpyaka OT KOIeCHOM Napbl Ha penbCebl
4 m/c (kMM) | KOHCTPpYKUMOHHasA (MakcumarnbHas) CKopocTb NOABUXHOIO cocTasa
A m/c (kmM) | CKOpOCTb ANUTENbLHOrO pexuMa fIoKOMoTUBa
F4 KH Cuna TArM npu TporaHuu ¢ Mecta
F KH Cuna TArv IoKoMoTUBA NPU MaKcMMarbHbIX pabo4nx CKOPOCTAX (YCINOBHO NPUHUMaeMbIX
paBHoii 0,8 V), NpUxoasLLascsa Ha ogHY KONecHyto napy
- - Twn TsArosoro npusoga
- - Hanuyne TOpMO3HBIX AUCKOB Ha OCU KOSIECHOW napbl
Tp roA HasHaueHHbI cpok cry6bl TAroBOro NogBMXHOMO cocTasa
D M [uameTp Koreca No Kpyry KaTaHus
r=1/2D M Paguyc koneca
B M TonwuHa 6aHgaxa
H M LLinpuHa GaHgaxa
D, M Ouametp coefuHeHUA BaHaaxa ¢ KONeCHbIM LIEHTPOM
d M HoMUHanbHbIA guameTp oTBEpCTUA CTYMULBI U HOMUHASbHBIA AnamMeTp NOACTYNUYHOM
YacTu ocu
+3q M CmelLleHue o6oaa OTHOCUTENBHO CTYNWULIbI B HapYXHYIO CTOPOHY OT Koseu
-3 M CwmelleHune oBofa OTHOCUTENBHO CTYMULil BO BHYTPEHHIOK CTOPOHY Komeu
hy M TonwuHa gncka unm cnuupl (Mo GonbLLOK OCK 0BaNbHOMO CeYeHUs cnuupl) Bonusmn oboga
hy M TonwuHa Aucka unu cnuusl (No GonbLUoA OcK OBarbHOMO CEYEHUS CnULbl) Y CTYNULbI
AB M Harar nocagku 6aHgaxa Ha 0604 KonecHoro LeHTpa
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OkoHYaHue mabnuupi 2

NapameTp Eavnnua XapakTrepucTtuka
n3MepeHna
A° M HaTar nocagku koneca (KONecHoro LeHTpa) Ha ocb
d, M [OuameTp NpoAonLHOro OTBEPCTUSA B NONOIR OCU
d M HvameTp GykcoBoM Lieiiku ocu
d, M OvameTp npeanoACcTYNUYHON YacTn OCK
ds M OvameTp noacTyNUYHO YacTu ocu
d4 M [vameTp 3anofCcTyNUYHOR YacTn ocu
ds M LuameTp cpefHel YacTu ocu
A; M YMeHbLUeHNe AuaMeTpa OcU NMPU PEMOHTE:
. J " o
(=123 - A4 - ByKcoBOW LUEiiKK,
- Ay - NOACTYMNNYHOM YacTh,
- A - 3aN0ACTYNMYHO YacTu.

7.2 Knaccudukaumsa Harpy3ok

Buabl Harpy3sok, aencteyiowmx Ha KI (KB) un Ha koneco NC npuBeaeHbl HAa pucyHke 1.

Harpysku Ha koneco B K u Kb

) i !

TexHonorvueckue MoHTaxXHbIe SkcnnyarauuoHHbIe
OCTaTOMHbIe

!
A ‘ ‘

OT 3akanku 6aHgaxa® MexaHuueckue TepMudeckue
cocTasHoro unu o6opa OT HarpeBa
LienbHOro koneca MpY TOPMOXEHUM
Konogkamu
] unm guckamum
y \ y
OT Hacazk OT ycTaHOBKU
6 * OT ycTaHOBKM B Aucke koneca
aHpaxa® KONeca Ha och 3NeMeHTOoB
Ha KOMNeCHbIN C HaTSIrOM THArOBOro
LieHTp npueoga
)
y _ \ \ ) J
BokoBble
BepTukanbHble FOPHIOHTANEHbI KacarerbHbie LieHTpoGexHble
* Kpowme KB.

PucyHok 1 — Buabl Harpysok, AeNCTBYIOLLUX Ha KOMeco

7.3 PacueTHble peXuMbl U Harpy3ku

7.3.1 BblGOp pacyeTHbIX PEXMMOB NPOBOAAT C YYETOM HasHadeHus MNMC n BO3MOXHbIX PEXUMOB €ro
paboTbl Npu HEGNAroNnpuUATHOM CoYMeTaHUU AEHCTBYIOLLMX HArpy30K U KOHCTPYKLUMOHHBLIX ocoGeHHocTel MC B
uenom, KM (KB) u konec.

8
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7.3.2 PacyeTHbiMM pexxumamu npu onpegenednn HOC koneca u ocu MNC ¢ KOHCTPYKLIMOHHOW CKOPOCThIO
no 160 km/y asnsaioTcs:

- PeXUMbI ABMKEHUA NO KPUBLIM yYacTkam nyTu paguyca ot 600 M U MeHee C MakcumarnbHON paspe-
LUEHHON CKOPOCTbIO U3 YCIOBMA NOMYYEHUA HambonbLUEro HenorawweHHoro yckopenusi 0,07g BO3BbILLEHMEM
Hapy>XHOro penbca (NepBblit pACHETHLIN PEXUM) — PUCYHOK 2;

- PeXMMbl TPOraHUsa ¢ MecTa, ANUTENLHON CUIbI TAMM, TOPMOXEHUSA, DOKCOBaHUS, NPU KOTOPbIX BO3HU-
KatloT 60nbLUME KPYTALLME MOMEHTHI, HAaNPUMEP, B CNULIEBbIX KOHCTPYKLUMAX Konec u ocsx KM (KB) — (neps.blii
JOMNOSTHUTENbHbIN PACYETHBIN PEXUM);

- PE>XXUMbI KONOAOYHOIO TOPMOXEHUS, NPU AEUCTBUM HA KONECA BbICOKUX TEPMUYECKMX HArpy30K — (BTO-
PO pacCYETHbIN PEXUM);

- PEXXUM NPOXOXKAEHUA CTPENOK U NEPEeCeYEHUI.

7.3.3 lononHutenbHoO K pexxuumam no 7.3.2 npu onpegeneHun HAC koneca u ocu MC ¢ KOHCTPYKLUOHHOM
CKOPOCTbIO BbiLle 160 KM/4 ABNAIOTCA:

- PEXMM [IBMKEHUS C MaKCUManNbHOW PaspeLLIEHHON CKOPOCTLIO HA CeLmManbHOM NyTH, NPeAHAa3HauYeH-
HOM AN BbICOKOCKOPOCTHOIO ABMXXEHUA NO KPUBLIM MUHUMAaNbLHOrO paauyca Ansa SToro nytu (Hanpumep,
1500 M unu 6onee);

- PEXXMM MPOXOXAEHUA CTPENOK U NEePEeCeYEHUN.

Mpu akcnnyartauum BbICOKOCKOPOCTHOrO MC Ha nyTH ANS CMELLAHHOTO ABMXKEHUSA MUHUMANbHbLIN paauyc
KPMBOW MPU UCMBITAHUAX COOTBETCTBYET (PaKTUHECKU UMEIOLLEMYCA Ha NyTU (TPETUI PaCYETHLIN PEXUM) —
PUCYHOK 2.

140 (130) |
100
Kpyr karaHus
(=]
" " A
A \/1: "
s, Sy S3

S, Y, — BepTukanbHas n 6okoBas Harpysku Ha HaberatoLLiee KOfneco OT penbca NpU pexmumMax:
Sy — ABWXeHWe Mo KpUBbLIM y4acTkam NyTu; Sy — [ABUKEHUEe BbicokockopocTHoro MC no cneumansHomMy nyT;
Sz — ABUXEHMWe Mo cTpesikam

PucyHok 2 — Cxema NpUnoxeHUsa BHELLUHMX MeXaHW4eckux cun Ha Haberatowee koneco KIM (KB) npu aeuxeruu MNC

7.3.4 Onsa nonyyeHusi pakTM4eckn BO3HMKAIOLLMX HANPSDKEHUIA B KONEcax MU 0CsX, TMCTOrpamMm Hanpsi-
KEHWUIN U OLEHKM BEPOSITHOCTU Pa3pyLUEHUSA NPOBOAAT NOMUIOHHbLIE UCMBITAHUA HA MYTU GOMbLIOHA NPOTSHKEH-
HOCTbLIO C TEH30- U TEPMOMETPUPOBaHUEM. cnbiTaHusa ocyLuecTBnsAT ana no6oro MNMC npu cneaywowmx pe-
Xumax pabotbl INC:

- BWXKEHME Mo NPAMbIM ydacTKam nyTu;

- IBWXXEHWE MO KPUBLIM y4acTkam nyTu;

- ABWKEHWE MO CTPErKaM 1 NEPECEYEHUsIM Ha IMaBHOM MyTH.

CKOpOCTb ABUXEHUS NPU NPOBEAEHUMN ucnbiTaHuin — ot 0,5 V go 1,1 V.

7.3.5 [Ins onpeaeneHus TemnepaTypHbIX HAaNPs>KeHUN B KONIECE U NPOYHOCTU coeauHeHus GaHaaxa ¢
KONMECHbIM LIEHTPOM MPOBOAAT UCTLITAHUSI C TOPMOXKEHUEM. [1PpU UCMbITAHWAX UCMOMb3YIOT CNeAyIoLLME PEXK-
Mbl TOPMOXEHUSA:

- ANsi NOABWXHOrO COCTaBa C COCTABHbLIMU KOfecamu co CKOPOCTAMM A0 120 KM/ BbINOITHAETCA PEXUM
ANUTEnbHOIo TOPMOXKEHUSA B TeyeHue oT 25 4o 30 MUH Npu TOPMO3HOM MOLUHOCTM oT 30 go 37 kBr;

- ANA NOABMXKHOIO COCTaBa C COCTaBHbIMM KOnecamu CO CKOPOCTAMM cBbilwe 120 KM/J4 BbINOSHAETCH
PEeXUM psga SKCTPEHHbIX TOPMOXEHUI (40 CEMU) C KOHCTPYKLUMOHHON CKOPOCTH.

7.3.6 Pacuer npovHOCTM coeanHeHns KoHTakTupyowwmx aetanen KM u KB, cobpaHHbIX ¢ rapaHTUpoBaH-
HbIMW HaTAramn (4ETBEPTLIN PACHETHLIN PEXUM), NPOBOAAT NPU AENCTBUM HAMBOMBLUMX KPYTSALLUX MOMEHTOB,
npeBbILALLUX MOMEHT npu TporaHuu ¢ Mecrta MNC B 3—5 pas u cABUraloLLMX CUIT HE MEHEE HOPMUPOBAHHbIX
KOHTPOSbHbIX YCUITWIA CABUra.
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7.3.7 QuHaMmmyeckne n UHEPUNOHHbIE PACYETHBLIE HArpyskn onpeaensior yepes OCHOBHYI0 — HOMUHaMb-
Hyl0 cTaTuueckyio Harpy3sky ot KI (KB) Ha penbcbl.
Mpu onpeaeneHnn pacyeTHbLIX HArpy3oKk UCMOMb3YIOT NApaMeTpbl U UX 3HAYEHUS,, NPUBEAEHHbIE B Tab-

nue 3.

Tabnuya 3

O60o3Have-
Hue

EanHuua
usMepeHus

HaumeHoBaHWe, pacyeTHble (hopMyIribl, BO3MOXHBIA AUanasoH BENUYUH, peKoMeHAaLWn
o BbibOpy BENUUMH

Q

kH

HomuHanbHan ctatudeckan Harpyska ot Kl (KB) Ha penbebl. [puHUMaoT npu NonHo-
cTbto 060pyaoBaHHOM U 3kUNUpoBaHHoM C

Mm/c

KoHCTpyKUMOHHasA cKopocTb

KoadppuymneHT pamHoro agasneHunsi. PaBeH OTHOLLEHWIO paMHOI CUIbI Yp K HOMWUHarbHOW
CTaTH4eCKOW Harpyake oT Koneca Ha pernbe (%)

MpuHumatoT B gnanasoHe ot 0,3 fo 0,4 u 6onee B 3aBUCMMOCTH OT crefyoWmMxX dakTo-
pos:

- 3P PEKTUBHOCTU CUCTEMBI FOPU3OHTarTbHOW amopTu3aLmu,

- HanNWuna aemMncupyoLWmnX YCTPONUCTB, NPENATCTBYIOLLMX BUNSIHNIO TENMEXKH;

~ COOTHOLLEHUA MEXLUKBOPHEBOro paccTosHUA 1 o6LLel AMWHbBI TOKOMOTUBA,;

- COOTHOLLEHNA YUCNa HanpaBNAILLMX oceil U oblLLiero Yucna ocei;

- MOMEHTa MHepLUN TENEXKU OTHOCUTENBHO BEPTUKanNbHOI ocH,

- COCTOSIHUA NyTH.

B 3aBMCMMOCTM OT xapaKTepucTUK rOPM3OHTarbHOW aMopTU3aLMM M COCTOSIHUA MyTH
MPUHUMAKT creaytoLLmne 3Ha4eHNs Ky

- NpU YAOBRNETBOPUTENBHLIX XapakTepucTukax nyTu, 3chEeKTUBHOW rOPU3OHTaNbHOM
amMopTM3auMn U AeNCTBUN LPYruX yKazaHHbIX (haKTopoB, CrOoCOGCTBYIOLMX CHUXEHUIO
Yo —kp=03;

- ANSA CTaHUMOHHLIX, MOABE3AHBLIX U NPOYUX MYTHAX, MPU MOHUXEHHOW 3PdEeKTUBHOCTH
FOPW3OHTaNbHON amMopTM3aLMM 1 AeNCTBUM APYruxX HebnaronpusATHLIX dakTopos, cro-
COGCTBYIOLUX MOBLILLEHNIO paMHOi cimbl Y,

k, = 0,4 n Gonee.

Mpu BbIGOPE K, y4UTLIBAKOT MMEKOLLMECH AaHHbIe N0 NPOTOTUNaM.

YTOYHSAIOT NPU XOA0BBLIX UCMBITAHUAX Ha CTATUCTUYECKW MPeACcTaBUTEIbHOM MONUroHe
KEMNE3HOAOPOXKHOrO MyTH, TeKyLlee cofepKaHWe KOTOPOro COOTBETCTBYET MpPeAycMo-
TPEHHBIM TEXHUYECKOI JOKYMeHTaLMWen YCnoBUAM SKCryaTaLm UCNbITYEMOro NogBukK-
HOro cocTaBa

KoadhpumumneHT BepTUKanbsHoOi amopTuanumm.
PaBeH oTHOLLeHNO Beca 06peccopeHHbIX YacTei, npuxogsierocs Ha Oykey Py, K ctatu-

_ Q
YeCKOU Harpy3ke OT Koreca Ha penbC (5

2P
Q
B 3aBMCUMOCTU OT KOHCTPYKLMU MOABUKHOIO cocTasa npuHumMareT B npegenax ot 0,65
no 09.
[MpUHMMALOT € y4ETOM KOHCTPYKLMK NPOEKTUPYEMO eAUHULBI NOABUXHOIO CocTaBa

d=

KoathpuumneHT BEpTUKanbHOM AUHAMUKM.
PaBeH OTHOLLEHMIO JOMOSHUTENBHON BEpTUKamNbHOW Harpysku P, Ha ByKcy, BO3HUKalo-
Wwei npu konebaHUsaX HafpecCOPHOro CTPOEHUs (C y4eTOM Cuil AeMndupoBaHns) oT

9 . Q
NpoOXoXaeHNA HEPOBHOCTEN NYTU, K CTaTUHECKOWN Harpyske Ha 6y|<cy 8(5

2Py

kv: SQ .

10
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O603Have-
Hue

Eaunuua
n3MepeHus

HauMeHoBaHuWe, pacuyeTHble (hopMyribl, BOSMOXHbIA Arana3oH BENUYUH, peKoMeHAaLmMN
o BLIGOPY BENMUUH

K

\'4

MpuHumatot B gnanasore ot 0,2 fo 0,4 v 6Gonee B 3aBUCUMOCTH OT cneayoLuxX haKTopoB:
- 9PEKTUBHOCTU CUCTEMBI BEPTUKArbHOK amopTU3aLnmn (BENUUUHBI CTaTUYECKOro MNpo-
rmba, cTeneHn gemMndguUposaHnus, TUNa ynpyrux aneMeHTos u gemndepos);

- COCTOSIHUSA NYTH;

- CKOPOCTU ABUXEHUS.

B 3aBMcMMOCTH OT XapaKTepUCTUK NOABELLMBAHNA N NYTU NPUHUMAIOT creaylowmne 3Ha-
YeHusi K, (ecnn OHW cneluansHo He OroBOPEHbI):

- MHeBMaTUYeckoe nNojBeLLInBaHue u xopolluee coaepxanue nytn — go 0,2;

- YIOBINETBOPUTENbHLIE XapakTepUCTUKN NyTU U noasewnsanns — 0,3;

- ANA CTaHLUUOHHBIX, MOABE3AHBIX U MPOYUX MYTER UAN NPU NOHWKEHHBIX XapaKTepUCTU-
kax nogBelwmBaHua — 0,4 n Gonee.

Mpu BLIGOpE K, y4UTLIBAIOT UMEIOLMECS faHHBIE NO NPOTOTUNAM, B TOM 4ucne Mo 3a-
BUCUMOCTU Kk, OT CKOPOCTU [iBUKEHUS.

YTOYHSAOT MpU X0A40BbIX UCTMBITAHUAX Ha CTaTUCTUYECKW NPEACTaBUTENbLHOM MOMUroHe
XEMNe3HOJOPOXHOro NyTH, TeKylliee CoAepXaHue KOTOPOro COOTBETCTBYET NpefycMo-
TPeHHbIM TEXHUYECKON JOKYMEHTaLUeR YCIToBUAM 3KennyaTauun UCNbITYEMOro NoABUX-
HOro cocTaBa

KoachpuuueHT Beca bykcoBoro yana.
PaBeH oTHOLIEHUIO Beca BYKChl U XKECTKO CBA3aHHBIX C Hell YacTeii P, k Becy obpecco-

PeHHbIX YacTeu, NpUXoAALEeMyCa Ha 6chy 8(%)

_ 2P
8Q -’
MpWHUMAIOT C YY4ETOM KOHCTPYKLMM ByKCcoBOro yana.

Y4yuTbiBaroT BeC Kopryca 6yKehl, NOALWWNHUKOB, BYKCOBOW LWEWKU U AeTanei noBeLlnBa-
Husi (BanaHcupbl, YacTUYHO peccopbl U NPYKKUHLI, onupatoLmMecs Ha ByKcbl)

Jn

KoadhhrLmueHT NonepevHoro ropu3oHTanbEHOIo YCKOPEHUS KONIECHOW Mnaphbl.
PaBeH OTHOLWEHWUIO FOPU3OHTANLHOIO NOMEePEYHOro YCKOPEHUS KONECHON napbl, BO3HU-
KatoLlero npu NPOXOXAEHWUN FOPU3OHTaNbHbIX HEPOBHOCTEMN NYTH, K YCKOPEHUIO CUIbl
TAXECTM.
3aBuCUT OT COCTOSIHMA NyTH, CKOPOCTU ABUXeHUA M Beca KI B cbope (1 — §)Q.
OnpegenstoT no hopmyne

"4

Ja-8)a-

jp=0,475+0,744

Jv

KoadhhnLmMeHT BepTUKaNbHOrO yckopeHusi Bykchl. PaBeH OTHOLUEHUIO BepPTUKasbHOMO
ycKkopeHus Bykcbl, BO3HUKatoLWero npu npoxoxaeHun KIT BepTUkanbHbIX HEPOBHOCTEN
nyTH, K YCKOPEHUIo cunsl Taxkectu. [NMpuHumatot no dopmyne

j,=545+13,53 v

V-3

[uaMeTp no Kpyry kaTaHuA HOBOro Koreca (NpeAenbsHO U3HOLLIEHHOMO)

Paguyc no Kpyry kaTaHUa HOBOTO Korleca (NpeAensHO U3HOLLEHHOMO)

PaccTosiHue oT cepeaunHbl GYKCOBO LUEWKM A0 MIIOCKOCTU Kpyra KaTaHUs COCeHEro Ko-
neca. MpUHUMAIOT NO AAHHBIM KOHCTPYKLIMK.

KoadhdhrLmMeHT NonepevHoro TpeHusi kornec o penkcebl. MNpuHuMatoT paBHbiM 0,25.

KoathpuLmneHT ueHTpobeXHOI cunbl. PaBeH OTHOLLIEHMIO YacTy LieHTpoBexHOM cunbl Hag-
PEeCccopHOro CTPOEHUA, HeypaBHOBELLIEHHO BO3BLILLIEHMEM HapyXHOro pernbca C, K Becy

C
HafPecCOpPHOro CTpoeHusa 2P, T.e. k¢ = F MpuHumaloT B Ananasone ot 0,05 no 0,1.
S

1
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O6o3Have-
HUe

EanHuua
usMepeHus

HaumeHoBaHwWe, pacueTHble HOpMYIbl, BOSMOXHBIA ANanasoH BENUYNH, peKOMEHAaLMun
no BbIGOPY BENNYMH

K,

w

KoahpmumeHT BETPOBOWA Harpy3ku. PaBeH OTHOLLUEHWUIO BETPOBOM HarpysKku K Becy Hag-
peccopHoro cTpoeHus. BeTpoByto Harpysky onpefenstoT Npu yaensHOM LaBneHun Be-
Tpa 490 H/M?2 Ha npoekLmio BOKOBOI NOBEPXHOCTU Ky3oBa. PekoMeHayeTcst npuHUMaTh
k,, = 0,05 c npunoxeHnem paBHOAeNCTBYIOLel B LieHTpe TskecT BOKOBOR npoekunu
Ha/ipeCcCOpHOro CTPOEHNA

[NonpaBoYHbIR KO3DPULIMEHT, YUUTLIBAIOWMIA Neperpy3 peccopHoro nogseLlunBaHnsa ot
KpeHa HaipeccopHOro CTPOEHUS.
OnpegenstoT no popmyre
1
q_gheFs
1111

k

OTHOLUEeHWE BLICOTEl PacroNOXeHUs LieHTpa THKECTU HafpeccopHOro CTPOeHUS Haf
LieHTpaMu Komnec h, K paccTosiHMIO MexAY cepefnHamu GykcoBbix week /. MpuHumaioT
no AaHHbIM KOHCTPYKUuKM B npefenax ot 0,6 go 0,8 ansa HopMansHoi Konewu (1,435 u
1,525 m) u go 1,0 ansa yakoit konewn (ot 1,000 go 1,067m)

OTHolLeHne cTaTudeckoro npornba peccCopHOro NoABeLUNBaHNA Fg K PaCCTOSHNIO MeXay
cepeanHamm GykcoBbIX Leek /(. [TPUHUMAKT Mo AaHHBIM KOHCTPYKLMW. Mpn ABYXCTYNEH-
YaToM NojBeLUMBaHNN NPUHUMALOT paBHbLIM CyMMe cTaThdeckux nporinbos obeunx cTyne-
Hel (Npu paBHbIX PAcCTOSHUAX B NEPBOA U BTOPOMN CTYMEHAX)

PaccTosHue Mexzy NMHUAMM NPUNOKEHUS] BEPTUKambHOW Harpyskit K ByKCOBbIM Lueikam
OCM KOrecHol Napbl (MPUHUMALKT paBHbIM PacCTOSHUI MeXay cepeaunHamin GyKCOBLIX Lueek)

PaccTosHWe OT MNOCKOCTU Kpyra KaTaHus Haberatowlero koneca A0 NUHUM AeicTBUSA
cunel T

PaccTosiHne OT NNOCKOCTM Kpyra KaTaHua Haberarowero koreca AO JIMHUKA AeidcTBUSA
cunbl Z

PaccTosaHue mexay nrnockocTAMM KpYros KaTaHUS KONeCHOW napsl

PaccrosiHWe oT ocu KonecHoil napbl A0 OCW y3na NoABeLIMBaAHUA TArOBOro ABUraTens K
pame

Papuyc nHepumu ctatopa (octoBa) ABUraTens 0THOCUTENBLHO OCH MOABELLMBaHUS ABUra-
Tens K paMe onpegensitoT no dopmyne
_ | st

GMkst

st

st

MoMeHT uHepLMK cTaTopa (0CTOBa) OTHOCUTENLHO OCU Y3na NOABELUNBaHUA TArOBOro
ABUraTensi K pame TeNeXKun, NMPUHATON 3a y3en konebaHuit. MpnbnuxeHHo onpeaensioT
no gopmyne

b

Jst = KstGu| S 12+
st — KstGm 8 2

Papuyc Beayleii LWecTepHn (N0 AENUTENBHOI OKPYXXHOCTH)

Cuna TArK fIOKOMOTUBA NPU MakKcUMarbHbIX pabovnx CKOpOCTAX, NPUXOAALWAACA Ha
OflHy KorecHyto napy. MakcumaneHyto pabodylo CKOpoCTb NTOKOMOTUBA PeKOMEHAYETCA
YCIOBHO MpUHUMaTh paBHON 0,8 OT KOHCTPYKLMOHHOW. ECnu NnpoeKTUpyemblii TIOKOMOTUB
ABMNAETCA YHUBEpPCcanbHbIM, TO KOHCTPYKLMOHHYIO CKOPOCTb crieyeT NpUHUMaTh No Mo-
Andukaumm, uMeroLLieil HanbonbLLYI0 KOHCTPYKLWUOHHYI0 CKOPOCTb

MoOMeHT UHepLumn poTopa (SIKOps) TAroBOro 3NEKTPOABUraTeNsi OTHOCUTENBHO OCU Bpa-
LEeHMs:
1
~— 2

HapyxHblii pagunyc poTtopa

12
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O6o3Have- EauHuua HaumeHoBaHve, pacyeTHble hopmMynbl, BOSMOXHbIN AUANA30H BEMTUUUH, peKOMeHAaLWm
Hue n3MepeHma no BbIGOPY BENUYUNH
Gy Kr Macca TaroBoro anekrpoasurartens (C KoOKyxoM TAroBoro peayKkTopa u BeayLuei LuecTepHell)
G, Kr Macca BeJOMOIA LLIeCTepHN
G, Kr Macca YacTu ocu, 3aKn4EHHOR Mexay NNOCKOCTAMU KPYroB KaTaHUs Konec
G, Kr Macca oceBoro pegykropa (6e3 BeAoMOM WeCTepHK)
G, Kr Macca AnckoBoro TopMo3sa
G, H Cuna nHepLnn YacTu OCH, 3aKNIOYEHHOW MEXAY NNOCKOCTAMW KPYroB KaTaHus Konec
G, Kr Macca koneca
Gp Kr Macca poTopa
Jr — KoathULMEHT BEpTUKANbHOMO YCKOPEHUS TArOBOrO 3MeKTPOABUraTens Wnu oceBoro
pedykTopa. PaBeH OTHOWEHWUIO BEPTUKaNbHOMO YCKOPEHUS TArOBOro aNeKTpoABuUraTens
UK 0CEBOro peflyKTopa B TOYKE ONOPbl €ro Ha 0Cb KONECHOW Napbl, BO3HWKAKOLWEro npu
MPOXOXAEHUMN KONEeCHOW Napoi BePTUKalIbHbIX HEPOBHOCTER NYTHU, K YCKOPEHUIO CUAbI
TAxecTW. 10 AaHHbIM UCNBITAHUA NOKOMOTUBOB C NPUMEHEHUEM XECTKUX (OBbIMHBIX)
3yGuarTbix Konec paseH npumepHo f; = 0,5],
g M/c2 YckopeHue cunbl TskecTu g = 9,81 m/c2
i — MepepaToqHOE OTHOLLEHWE TArOBOW 3y6uaToii nepegaqn Npu NPUMEHEHNN NeKTPOABH-
raTens Wiv nepefaTtovHoe YUCNO MNOCIEHE CTYNeHNn 0CeBOoro peflykropa rnpu npume-
HeHUW KapAaHHoro npusoaa. PaBHO OTHOLLIEHUIO YKUcna o60poToB BeAyllei LecTepHU
TArOBOro SNeKTpoABUraTens (Mnu sefylLleil LecTepHW NocnefHel CTYNeHn oceBoro pe-
AykTopa) K uucny o6opoTos BEAOMOIA LLECTEpHU
K — KoadhpuumeHT maccel cTatopa (0CcToBa) TAroBOro Apurarens. PaBeH OTHOLLEHMIO Macchl
cTaTtopa BUraTens (BMecTe ¢ KOXyXOM TAroBoro pefykropa) G K obleit Macce TAro-
Boro Asurarens G,,
Gst
kSt = —=.
Gwm
kp — KoadhduumeHT mMacchl potopa TAroBoro gsuratens. PaBeH OTHOWEHWIO Macchl poTopa
(AKOpS) G, K obLeit Macce TAroBoOro Asurarensa G,,
Gp
kp =—"
Gwm
o —
Othowenne o =21,
a
OTHoweHne B = a2,
a
v —
OTHoLWeHne v = a3,
a
a M PaccrosHue mexay cunamn T u T,
ay M PaccTosiHne OT cepeiuHbl TENEXKN A0 cunbl T,
a8, M PacctosHue mexgy cunamu Tu Z
as M PaccTosHue mexay cepeiMHON TENEXKN (U OCbIO FOPU3OHTArNbLHON PEakTUBHON TArM) K
LieHTPOM TSPKECTU OCEBOTO pefyKTopa
o1y lpp — Ipi M PaccTosiHusA OT LieHTpa TAXeCTH AUCKOBLIX TOPMO30B A0 cberatoLero Korneca

7.3.8 BeprukansHyto cuny P, kH, Ha GyKkcoByio LUeliKy OCM CO CTOPOHbI Haberaiowlero koneca (pucy-
Hok 3), npu yckopeHuu KIM (KY), HanpaBneHHOM BBEPX ONpeaensioT no opmyne
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Q .
P:P3+Pv+Pi+Pc+Pw:58[1+kv+m1v+2(kc+kw)kh72:|, M
1

Q
rae Ps= 65 — cTatuvyeckasn Harpyska ot obpeccopeHHoro seca eguHuupl INC, kH;

P, = k Py — AMHamnyeckas Harpyska, BO3HUKalOLWAs ot konebaHnit HaspecCopHOro CTPOEHNA Npu nNpo-
XOXAEHUW BEPTUKASIbHBIX HEPOBHOCTEN NYTU, KH;
P; = mJ P, — cuna uHepuun 6ykcoBoro ysna, kH;

hc . .
Pc= 2kc—l KPs — wnarpyska OT A€NCTBUSI HEYPABHOBELLEHHOI BO3BbILLEHUEM HAPYXKHOTO Penbca LieH-
1

TpoGEeXxHOW Cunbl HAAPECCOPHOTO CTPOEHUSA, kH;

=2 he k o
Pw= ka Ps — Harpy3ka HaagpecCOpHOro CTtpoeHua ot AeUCTBus Cunbl BETpa Ha 60KOByI0 noBepx-

HOCTb eauHuubl IC, kH.

MpumMeyaHuWe — BBbIpaxeHUn Harpyskn Ha NPOTUBONOSIOXKHYIO BYKCOBYIO LLIEHKY NOCNEAHNIA YNEH YpaBHEHUs
(1) NPUHUMaIOT CO 3HAKOM MUHYC.

=~

IvHuA npunoxeHWs Harpysok
OT PeccopHOIo NofBEeLIMBAHUS

CepeauHa Tenexkm

| |
®
&
A
=<
|v~<

P

$;

P(P,) — BepTukanbHas cusia Ha GyKkcoByo LLIEKY OCM CO CTOPOHLI Haberatowero (cGeratowero) koneca,; S(S,) — BepTuKanbHasa cuna
Ha HaGeratoLjee (cberatoLee) koneco oT pernbea; H — rnonepeyHas cocTaBnAlLWan cunbl TPEHUA BHYTPEHHEro Korneca o pense,

Y’ — 6okoBag cuna oT penbca Ha Haberatolee Korneco; Y; — nonepeyHas cuna nHepuum K, Yp— pamHas cuna; / — paccTosHue oT
CepeAnHbl GyKCOBOM LUEKKM A0 MITOCKOCTY Kpyra kKaTaHWA coCeaHero Korleca, /; — paccTosiHue MeXAY SIMHUAMU NPUITOXEHNS BepTH-
KaribHOW Harpysku K 6yKCOBbIM LUeiiKaM 0CU KONleCHOM napbl; /. — paccToAHne MexXAay NNOCKOCTAMM Kpyros kaTtaHua K,

G', — cuna uHepLmMmM 4acTu OCH, 3aKIloUeHHON MeXAy NNOCKOCTAMU KPYroB KaTaHus Konec

PucyHok 3 — Cxema peiicteus cun Ha Kl ¢ onopHo-paMHbIM NoABeLWNBaHUEM TAroBoro Asuratensi (U nonsiM Banom)

7.3.9 BeprukanbHyto cuny P, kH, Ha OyKCOBYIO LLEIKY OCU CO CTOPOHbI HaberatoLero koneca, npu ycko-
peHumn Bykcbl, HaNnpPaBNEHHOM BHU3 onpeaensioT no chopmyne

P'=P-2P, @

7.3.10 BeprukanbsHyio cuny S, kH, Ha HaberaloLiee koneco ot penbca npu yckopenuu KM (KB), Hanpas-
NEeHHOM BBEPX ONpeaensioT:

- npun ucnone3osaHnn K ¢ onopHo-pamMHbLIM NPMBOAOM MW HENPUBOAHON NO hopMyne
/ r ] )
S=P+ 2(PC+PW)I—+ (Yp+Y,-)I—+%g(12—V+1)+ Gwa(j, +1), ©))
S S

14
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- npu ucnonb3oBaHuun KI ¢ onopHo-0ceBbIM NOABELLUMBAHUEM TArOBOIO ABUratens U OAHOCTOPOHHUM
3y6yatbiM NpruBoaoM hopmyny (3) AONOMHAOT CraraembiMm:

2

/_Z)+F2_rL+Jpgjr(i+1)i+@ | rst ri+ 0] Gu

2
. G .
ng(!v+1)(1— o2 5 ksl - +7Mkpg.lT|:1_T:| +59- )

Is

N Iz
MpumMmedaHue — lNpu 4BYCTOPOHHeN Nepenade MHoxuTens | 1—-—=[=1;
S

- npu ucnonb3osaHuu Kl ¢ oceBbIM pegyKTOPOM C FOPU3OHTAarNbHO PacCrofOXeHHON PeakTUBHOW TAron
cdopmyny (3) AONOMNHAIOT cnaraembIMu:

ng(jv+1)(1—’—Zj+F,L[1—;—Z)+Grg(/f+1)(%‘@)- ©

Is Irz s Is
MpumMedaHue — B crnyyae, Korga OKpy)XXHOe ycunue HanpasiieHo ropU3oHTarbHO BTOpoe craraemoe B (hop-
myne (5) paBHO HYNIO;

- npu ucnonb3osaHun K ¢ gUCkoBbIMM TOPMO3aMK, PACMONOXKEHHBIMU HA OCU MeXAY XO40BbIMU KONe-
camu cpopmyny (5) AONONHAKOT cnaraeMbIMU:

Upt+Ipa+ -+ 1) Upitidptt13)].
v 6)

Gpg +
l Is I§

j — KONMMYeCTBO ANCKOBbLIX TOPMO30B, YCTAHOBMNEHHbIX HA OCU.

[MTpumeyvaHune —llpn pacyeTe NPOYHOCTU OCEN BMECTO 3Ha4YeHNA «P» B hopmMynax (3) — (6) ucnons3yror
3Ha4eHue «P'»; yCKopeHus j, jr 1 cuny F B dpopmynax (4), (5) NCnonb3ayroT ¢ NPOTUBOMOMOXKHLIM 3HAKOM, @ MocnesHui
uneH copmynel (3) G, (j, + 1) UCKnoYatoT.

7.3.11 BeprukanbHble cunbl T, Z, T, kH, onpeaensior Tonbko Ans pacyera ocu Krl.

7.3.11.1 BeptukansHyto cuny T kH, OT OnOpHO-0CEBOro NOALUMMHUKA, NPUMEralowWwero K BEAOMON Lue-
CTepHe, OnpeaensiioT nNpu:

- UICNOMbL30BaHMUMN TATOBOrO ANEKTpoABUraTeENA C O4HOCTOPOHHEN nepeaadeit no oopmyne

2
: 2
rst r (I+1) GM
1_ 4
o +kp[ e ] vog2t, ()

rd rz

i
TZF%(LB a)g’Pg/LT—g“L)(%—iaj—ngajt kst

L] Jpgir(i+1)
il 2

[i(1(x)+(|31)L]+

2 . 2
, i+1 1
+G 917(1—0c){ks{%) +kp[1_¥] }+GM2 9(1-a), (7a)
- UICMOMb30BaHUK TATOBOrO aneKkTpoaBuratensa ¢ ABYCTOPOHHEN nepegaden no hopmyrne

2
r(L J @i i+ 0L ) G . rst [ r (i+1)]2 G
T=F—|—-1|+ 2 ——-i|- 2 — -2 t+20g,

ZL(rZi ) 52 r =% 9iakst| | ke / 5 9 ®)

- UCMONbL30BaHUK OCEBOTO peaykTopa (NP kKapaaHHOM NPUBOAE) C TOPU3OHTAasNbHO PACMONOXEHHON pe-
aKTUBHOW TAroON, KOraa OKPY>KHOe yCUnue HanpaefieHo BEPTUKansHo no gopmyne

T=F =BG~ Nor), ©
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T1=F——(1-)~ G, ~ N(1-o~7). (9a)

7.3.12 BeptukanbHyio cuny Z, kH, Ha oCb OT BEJOMOIA LLECTEPHM ONPEAENsIOT NpPW:
- UCMOoMb30BaHUM TATOBOrO 3NEKTPOABUIaTeNsa C O4HOCTOPOHHEN nepeaadeit, no opmyne

r Jpgidi+ .
Z=F—+2 " Ti69(j,-), 10
PrAR—) A, ~1) (10)
- UCMONb30BaHUM TATOBOIO 3NEKTPoABUraTensa ¢ ABYCTOPOHHEN nepegayen, no opmyne
r Jgiidi+ ,
Z=F—+ 2", -1), 11
ordt o tEAU) a

- UCMOMb30BaHUK OCEBOTO PEAYKTOPA (NPK KapAaHHOM MPUBO/E) C FOPU3OHTANILHO PACMONOXEHHON pe-
AKTUBHOW TArOWA, KOTAA OKPY)XHOE YCUNNE HaNpPaBNeHo BEPTUKaNbHO No dopmyne

,
Z=F— -1
rJ+G£Ov ), (12)

- UCMOSb30BAHMKU OCEBOr0 peaykTopa (NP KapAaHHOM NPUBOAE) C TOPU3OHTaNbHO PacnONOXEeHHOM pe-
aKTUBHOW TAroMW, KOrAA OKPY>XHOE YCUNMe HanpaBrneHo ropu3oHTanbLHO No opmMyne

z=G9(,- ). (13)

MpnmedaHnue —[na ncnonbsosanns cun T, T,, Z B pacyeTe NOALNNHUKOB WK 3yGuaTbiX Konec unm ans
[LOMOSTHUTENbLHOIO KOHTpOrbHOro pacyeTta ocu KN npu Hanpaenenun yckopenua KIM seepx, B popmynax cun (7) — (13)
creflyeT 3Hak npu jy, j, UBMEHUTL Ha 0BpaTHBIA.

7.3.13 BokoBylo cuny penbca Ha HaGeratowee koneco, Y’, kH, onpeaensior no hopmyne
Y=Y+ Y, +H, (14

, Q .
U4 =E[kh+2]h(176)+f], (15)

rae Yp = kh% — paMHas cuna, kH (nonepeyHoe aevicteue pambl Ha KI);

. Q _ o
Yi= 2(1—8)/,75 — nonepevHas cuna uHepuuu KIM 1 XeCTKo CBA3aHHLIX C Hell YacTel, BO3HUKaloLas

NP1 NPOXOXAEHUMN FOPU3OHTANbHBIX HEPOBHOCTEN NYTH, KH;

Q
H= fE — nonepeyHas COCTaBNALLAA CUMbl TPEHUSI BHYTPEHHErO Koneca o penbc, kKH.

7.4 PacyeTt TeMnepaTypHbIX HanNnpsXXeHU B Konece

7.4.1 TemnepaTypHbl€ HaNPsHKEHUA B KONece Npu MEXaHUYECKOM TOPMOXKEHUU (KONOAOUYHOE, ANCKOBOE)
onpeaensoT pacyeToM ¢ UCMONb30BaHUEM METOAA KOHEYHbIX anemeHToB (MK3).

7.4.2 Tpu onpeaeneHun TEMNEPaTYPHbIX HAMPSHKEHUIA, BbI3BAHHBIX HEPaBHOMEPHLIM HarpeBoM Koneca
npu TOpMOXeHUM konoakamu no oéoay (ans MNMC ao 120 km/4) unu Topmo3HbiMu konogkamu (ans MNC cebiwe
120 KM/4), UCNOMNb3YIOT PEXUMbI TOPMOXKEHMA MO 7.3.5.

7.5 PacuyeTt HanpsXxeHHO-ge POPMMPOBAHHOIO COCTOAHUA KONECHO napbl

7.5.1 OnpeaenexHne AencTByOWMX cun Ha ocu u koneca KM (KB) npoBogAaT ¢ NOMOLLLIO NapaMeTPOB U
UX 3Ha4YeHUN, npuBeaeHHbIX B Tabnuue 3 u no dopmynam (1) — (15).

7.5.2 Pacuet HC koneca npoBOAST B YNPYroi U ynpyronnacruyeckon obnacru.

B pesynkstate pacuyeTa Konec onpeaensoT HanpsHKeHNs:

- HOpMaribHbIe 1 KacaTenbHbIe N0 HaNPaBneHUIo TPEX OCeil KOOPAUHAT G, Oy Oz Ty Ty Ty s
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- [NaBHbIE W 9KBWUBANEHTHbLIE NO TEOPUN POPMOU3MEHEHUS (IOMYCKAETCH NO TEOPUU HaMBonbLUMX Kaca-
TENbHbIX HANPSHKEHWN);

G4, Op, O3 — [MIABHbIE HANPSHXKEHMA B 38aHHON TOUKE;

Ooxs — OKBUBANEHTHOE HanpsbkeHue, kH, Bbluucnsiemoe no copmyne:

Oaka =%\/(61*02)2+(02—03)2+(03—G1)2, (16)

UNW B CUCTEME KOOPAWHAT X, Y, Z:
Caxa = %\/(Gx - Gy)2 +(oy - 62+ (02— 0%+ 6(1:,20/ +12+ 1:%() A7)
unu no copmMyne G ., = 64 — Cg, (18)

- CpefiHue M aMNNUTYAHbIE 3HAYEeHUSI FMaBHbIX M 9KBMBANEHTHLIX HANPSXKEHWI 3a 06OpOoT Koneca;

- oceBble gedopmanum (nepemerleHns) oboaa koneca, USMEHSIOLLME PACCTOAHUE MEXAY BHYTPEHHUMU
Topuamu 0604bEB.

B npunoxeHun b npuseaeH npumep pacyeta HOC koneca KI.

7.5.3 PacyeT oCH KOnecHo napbl

7.5.3.1 MNpu npoektHOoM pacyeTe ocu KIM (KB) ocb cxemaTusupyetrcsl B BUAe CTYMNEHYATOro CTepiKHA
NnepeMeHHOro ceveHusl. PacueTHble Harpy3kum NPUKNaabIBaloT B BUAE COCPEAOTOYEHHbIX CUIT U MOMEHTOB NO
cxemam, NnpuBeaeHHbIM B npunoxeHun A. B xoae npoektuposanus ocu KN ana nonyyeHnsa npeasaputeribHbIX
pe3ynbTaToB pacyeT MOXET ObiTb MPOBEAEH ANA OCU, CXEMATU3MPOBAHHON B BUAE CTYNEHYAaTOro CTepXHs ne-
PEMEHHOr0 cedeHus. Mpu OKOHYaTENLHOM PacyeTe MOXKET ObITb UCMONB30BaH METOA KOHEYHbIX 3fIEMEHTOB.

7.5.3.2 PacuetHble nsrubatouime momeHTol My, Mg, Mg, KH-M, Npn BCex Cxemax HarpyxxeHusi onpeaens-
0T B CEYEHUAX:

- OYKCOBOI1 LUENKK, B NPEANOACTYNUYHON YacTu onpeaensior no opmyne

Mpg = Plag: (19)
- MOACTYMMYHOW YacTu ocu no hopmyne
Mg = PI+YT. (20)

7.5.3.3 PacuetHblii usrnGaiowme MoMeHT M, kH-M, B ceueHuax Mexay Kpyramu kataHusi onpeaensior B
3aBMCMMOCTM OT CXEMbI NPUBOAA (MNWN ero OTCYTCTBUSA):
- ans KM npu onopHo-paMHOM NpUBOAE C NOMbIM BaNoMm onpeaenstot no hopmynam

Mr= P+ Yr=S'-- 1), @1
M= Pl + Yr=S(-- 1), 2)

- ana K npu onopHO-0CceBOM NOABELUMBAHUM TATOBOrO ABUraTtena onpeaenstot no opmMynam
M= Pl + Yr=Sr =)= 2= 1-1,), (23)
Mp= Pl + Yr=S(r == Z(r=1- 1), (24)
My =Plp+ Yr—Sp =)= Z0pg=1=1p) = Tlp—1-1p, (25)
Mp=Plp+ Yr—S(p - -2Z0p—1-1p) - Ty —1-1p), (26)

- B Cfly4ae NnpUuMEHEHUs 0CEBOro peaykTopa ¢ kKapaaHHbIM NPUBOAOM

My =PI+ Yr-S(--1), @7
Mg =PI+ Yr—S(-- ), (28)
Mp = Plg+ Yr=S8(p =) =Zp—1-17) = Ty~ 1-1p, (29)
Mp = Pl + Yr=S(p = = ZUg = 1= 1) = T — 1= 1) (30)

B Apyrux CE4EHMAX OCK MMM MPU APYyrux cxemax Nnpusoaa usrubaioLme MOMEHTLI ONpeaensioT aHano-
TUYHO.
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MpumedaHune —Harpyskm P, S', Z', T'B dpopmynax (21), (23), (25), (27), (29) onpegenatorca Npyu YCKOPEHUK
KorecHoii napel, HanpaereHHOM BHU3.

7.5.3.4 InameTtp ocu dy, MM, B K&XAO0M pacyeTHOM cedelun N onpeaensior no dopmyne

_ 32MN[nN]
dv=3 /775(0'1n)~ +An, (31)

rae My, — n3rnGaioLnii MOMEHT B PAaC4YETHOM ceveHum; kH-M
(o_4 )ZI,)N_ npeaen BbIHOCAMBOCTU OCU B paCYETHOM ceueHuu; kH

[ny] — nonycTumMblin k03HULIMEHT 3anaca CONPOTMBIEHMSA YCTaNoCTy,
Ap— YMEHbLLEHNE ANAaMETPA OCU B PACYETHOM CEYEHUM, I0NYCKAEMOE MPU PEMOHTE, M.
MpoekTHble 3HAaYEHNA AMaMETPOB NOACTYMUYHON YaCTu OCU NPU Pa3HbIX 3HAYEHUAX HOMUHATBHBIX CTa-
TUYECKUX Harpy3ok Ha KIN u anamerpax Konec npuseaeHsbl B NpUnoxeHuu B.

7.6 OnpeneneHune npeaenoB BbIHOCAUBOCTU KOJMEC U OCeN

7.6.1 Npeaenbl BbIHOCSIMBOCTU HAaTYPHbIX OCEN

7.6.1.1 MNpu onpeaeneHnn npeaenoB BbIHOCIIMBOCTM OCEN NPOBOASIT UCMbLITAHUS HATYPHbIX 06pa3LoB
oceli Ha KpyroBoi perynspHbivi narub Ha 6ase:

- 50 MIH LMKNOB ANA «OTKPLITLIX» 30H;

- 100 MITH UMKNOB A4Ns 30H C NOcaaKamu.

Mpeaensl BBIHOCAMBOCTU OTHECEHBI K HOMUHANbHLIM HaNPSHXKEHUAM B YKa3aHHbLIX 30HAX OCH.

7.6.1.2 MNpu nposegeHny pac4HeToB NPUHUMAIOT 3HAYEHUS NPeaenoB BbIHOCIMBOCTU OCEN, YCTAHOBIIEH-
Hble B Tabnuue 4.

Tabnuuya 4 — Mpeaensl BLIHOCIUBOCTU oceii KIN

MuHuUManbHoe sHayeHue npegena

YacTb ocu, K KOTOPON OTHOCUTCA pacyeTHOE ceveHne
BblHOCNMBOCTU, MIMa

BykcoBas wweiika — no rantenu 145
— oA NoALNMHUKOM 145
MpeanogcTynuyHas YacTb 145
MogcTynuyHble YacTu (noj XOAOBbIMU, 3ybyaTeiMK Korecamu, nog Top-
MO3HbIMU AUCKaMm) 140
3anofcTynuyHasn n cpeaHsa ceobogHas vYacTb 160

Mpenenbl BLIHOCAMBOCTM NOSIbIX OCEH NPUHUMALIOT TaKUMU XKe, KaK U ANSA CNOLWHBLIX, €CNU ANaMETP BHY-
TPEHHEro NPoAONbLHOr0 OTBEPCTUA HE MPEBLILLAET MONOBWUHLI CAMOrO Masioro HapyHoro gnameTpa (06bIYHO
BGyKCOBOW LLEWKHN).

7.6.2 Pacyet npenenoB BbIHOCIIMBOCTU OCeN

7.6.2.1 Tlpu NpOEKTHLIX pacyeTax nokasarenen NPOYHOCTU OCEeN Npeaen BbIHOCIMBOCTM ONpeaensior
pac4eTom.

lMNpeaen BbIHOCNMBOCTK OCK Ha U3rub, (0 4)y , MMa, onpeaenstoT no dopMynam B Cryyasx, ecrnu:

- KOHLUEHTPaToOpPOM HanpsXeHUn ABNAETCA ranrtenb

-y = 1y o B kv, (32)

rae c_, — npepaen BbIHOCMMBOCTM CTaHAapTHOro nadopatopHoro obpasua, Ma, KoTopbl 3aBUCUT OT Map-
KM cTanu u TexHonorum uarotosneHus ocu, no MOCT 25.502 n MOCT 25.504 Ha 6a3e ucnbiTaHWi

10 MIH UMKNOB;
€5 — KOS(PULIMEHT BNUAHNSA HA NPeaen BbIHOCIMBOCTM aBCOMIOTHLIX PA3MEPOB CEYEHMS OCH (PUCYHOK 4);
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07 S 'b.<
Ny
In [~
0,6 27\\.\‘
0,5
04

65 10 20 30 4050 100 150200 300 d-103, m
1 — yrnepogucTas ctanb; 2 — nerupoBaHHas cTanb
PucyHok 4 — KoadpdpuLneHTL! BIIUAHUS aGCOMIOTHLIX pasMepoB CEYEHNs £, Ha YCTanoCTHyK0 MPOYHOCTL

B — koadhpMUMEHT BNUAHUSA HA Npefen BbIHOCMBOCTU KayecTBa 06paboTku NOBEPXHOCTU (PUCYHOK 5);

1 2
R, <0,063 /S /)

P [—— Rﬂ,s 1.25 / 3
0.8 S 107 e
— T —

0,6 ~1A> 160 5 \i

\\L

0,4 \

0,2 7
40 60 80 100 120 0'5-10 ,MNa

1 — nonuposaHue; 2 — W oBaHne; 3 — TOHKoe ToueHue; 4 — rpy6oe ToueHne; 5 — Hanuune okanuHbl.
PucyHok 5 — BnusiHue coctosiHusi NOBEPXHOCTU Ha Nnpefen BbIHOCIUBOCTU

k — K03(phnLMEHT, C MOMOLLBLIO KOTOPOrO YYMTLIBAIOT BIIMSIHWE HA NpeAen BbIHOCIMBOCTU YNPOYHAIOLLEN
TexHonoruu (MOBEPXHOCTHOE nnacTuyeckoe AedOpMUPOBAHME, 3aKanuBaHWe WU Ap.); NPUHUMAIOT
ANA ranTenbHbIX 30H B AnanasoHe ot 1,2 ao 1,4, Ana yunuuapuyeckux 3oH — 1,2, aAns noacTynuy-
HbIX 30H — 0T 2,0 10 2,5;

g — KO3 ULMEHT YYBCTBUTENLHOCTU MaTtepuana K KOHLIEHTpauuu HanpsbkeHuih — no MOCT 25.504
(noanyHkT 1.2.3.3);

¥ — K03(pDULMEHT, yUUTLIBAIOLLMIA reOMETPUYECKUE NapaMETPbl HATYPHON OCU

(2% -

rae D n d — conpsiraemble ANAMETPbI OCU, M,
r — paguyc nepexoaHon rantenu, M;
- KOHUEHTPaATOPOM HaNPsPKEHWUIN ABNAETCH pasrpy3ovHasi kKaHaBka
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_ k
(0-y = o1 es B (34)
-1,2(;) +37§
1+y[ 174+

(&)

roe d — AMameTp AHa KaHaBKu, M;
r — paauyc rantenu, m.
- KOHLIEHTPATOPOM HanPsHKEHWI ABMAETCA NOCAAKA C rapaHTUPOBaHHbLIM HATATOM

(G-1y = kc’;« (35)
(0‘) a/&n

€6 /s

roe (ﬁj — 9heKTUBHbIN KOIMULMEHT KOHLEHTPALMKU HANPsSHKEHMA npu narnbe BCneacTBUE HanNpec-
€0 5
COBKW A€Tanu ¢ KOHTaKTHbIM AaBneHmem 6onbuie 30 MIa (pucyHok 6);

=) ?
80' [¢2 M
a— 7h
= T
3 I,//All T 2
o
LT
'/,(l_/

) " o,

1 L 11 |

20 30 40 50 100 150 200 300 d10°,m

1 — Yepes HarnpeccoBaHHyO JeTanb NepejaeTca cuna Unn MOMEHT; 2 — Yyepes HanpecCoBaHHYo AeTanb He NepeaaeTca yeunun

k
PrcyHok 6 — 3HaueHne oTHOLIEHUSA Ko3ahdULMEHTOB (—G ANA BanoB ¢ HanpeccoBaHHLIMM AeTansiMu npu usrube
€0
[s3

€', &' — koahhMUMEHTEI, yUMThIBAIOLLME AeNCTBUTENbHBIE NPEAEN NPOYHOCTU MaTtepuarna OCu U KOHTaKT-

HOe aaBneHue (PUCyHKn 7 u 8);
- NPU OTCYTCTBUM KOHLIEHTPALUUN HAMpPSHKeHU

(6_1)n = 0_185BK. (36)
¢ g" P o
/
1,75 - 0.0 ~
J Pz . ) >

1,50
7

1,25 / 0,7 //
) / )

1,00
500 600 700 800 900 o MMa

0,6
0 10 20 30 P, MINa

PucyHok 7 — MonpaBodHble koahdpuumnentsl &' n &" PucyHok 8 — MonpaBoyHble KoahpuuueHT &' u £

20



rocCT 33783—2016

7.6.3 MNMpenenbl BbIHOCIIMBOCTU KOJleC

7.6.3.1 MNpun NpoeKTHLIX pacyeTax NPUHUMAIOT (C NOCNEeAYIOLUM YTOYHEHMEM UCTILITAHUAAMU HATYPHBIX
konec Ha 6ase 20 MNH UMKIOB) Npeaenbl BBIHOCIUBOCTU konec no MOCT 11018, FOCT 4835 unu npueeaeH-
HbIX HUXE:

- ANA COCTaBHbIX KONEC C NUTBIMU AUCKOBbLIMU U CNMLUEBLIMWU HEOBpPaBboTaHHbIMK LIEHTPaMKU Npeaen Bbi-

HOCINUBOCTH % npUHUMAIOT B Anana3soHe ot 95 o 110 MMa;
1

rAe 6,  — NPeaen BbIHOCMBOCTM B amMniMTyAax uukna Ma, npu CTeHA0BbIX MCTILITAHUAX HATYPHOTO Koneca
NPY aCUMMETPUYHOM LIMKIE HArPY>XeHNA PErynsapHLIM KPYroBbIM U3rnbom;
Ky — x03hpULIMEHT, yUnTBLIBAIOLLMI 3aBUCUMOCTb CONPOTUBNEHNS YCTANOCTU OT 3HAYEHNSI CYMMAPHOTO
cpeaHero HanpPsHKeHUs1 LMKIIA, UMEBLUMX MECTO NPU CTEHAOBLIX UCMbITAHUSX HATYPHbIX 06pa3sLoB
Konec;
- ANA COCTaBHbIX KONEC C NIUTBIMU AUCKOBLIMU MEXaHU4Yecku 06paGoTaHHbLIMKU LIEHTPaMu npeaen Bbl-

HOCINUBOCTH % npuHuMaloT B guanasoHe ot 130 go 150 MMa;
1

]
- ANA COCTaBHbIX KOMNEC C KaTaHbiMU HEOGpatoTaHHbIMK LeHTPaMu nNpeaen BbIHOCNIMBOCTH kLﬂ NPUHK-
1
MaioT B gnanasoHe ot 130 go 140 MIMa, ¢ MexaHu4yecku obpaboTaHHbIMK LeHTpaMu — oT 145 no 155 MMa;

c
- AN UENbHBIX KONEC ¢ He0BpPaBOTaHHBIM AUCKOM NPEAEN BLIHOCAMBOCTH 22 npunumalor B ananasoue
k1

ot 140 go 150 MMa, Ansa uenbHbIX KOMEC ¢ MexaHu4veckn obpaboTaHHbiM gnckoM — ot 160 ao 170 MMa;

- ANA UenbHbIX KONec, ynpodHeHHbIX Apobbio no MOCT 10791, npeaen BbIHOCNUBOCTH c;(a—"”' NPUHUMAIOT
1

B AnanasoHe ot 150 go 160 MMNa.
M punMedyaHne — ,EI,J'[H LenbHbIX KOInecC He YYUTLIBAKT OCTaTOYHbIE HAaNpPsXKeHUA OT 3aKanku 060/16.

7.7 Onpepenenue ko3 PULUEHTOB 3anaca CTaTU4ECKOU NPOYHOCTHU, CONPOTUBIIEHUS
ycrtanocTtu u aecgopmManum

7.7.1 Ocu B cocTaBe KONeCHOM napbl (KorecHoro 6noka)
7.7.1.1 KoacpchmumeHT 3anaca craruyeckor npo4HocTw, ny, ocu Kl (KB) onpeaensior no popmynam
- 0 HanpshkeHusaM naruba

(e}
no=——2I[nol, (37)
Cmax

- M0 KacarernbHbIM HanpPsXXEeHUAM KpyyYeHus (onpeaenseTca Ans 0CeN, CNbITbIBAKLMX AeiCTBUE BOMb-
LLUMX KPYTALLUX MOMEHTOB, HanpuMep, B pexxuMax BOKCOBaHUSI C TPeX — YeTbIipex KPaTHbIM NPEBLILUEHNEM
3HaYeHUs KPYTALLUMX MOMEHTOB NpK TporaHuu TArosoro MNC ¢ mecta unu B CTONOBOM PEXUME NPU UCTIbITAHU-
Ax, B paboumnx pexumax CrC)

né=—T->[ng, (38)
Tmax

cT CcT -
roe Omax, Tmax — MaKCMMAarnbHbIE HaNpsXXeHUs1, AeRCTBYOWME Npu akcnnyartauuu, MIa;

6, — Npeaen Teky4ecTu marepuana ocu npu usrnte, Mria;
T, — Npeaen Teky4ectu Marepuana npu kpydenuu, Mra.
[nZ], [n,] — nonyckaemble KOShPULUMEHTBI 3anaca CTaTUYECKON NPOYHOCTH OCK. [PUHUMAIOT 3HAYEHUS
He meHee 1,0.
7.7.1.2 KoachpuumeHT 3anaca CONpOTUBNEHUST YCTANOCTU, N
- 10 HOPMarsibHbIM HaNPsHKEHUSAM

\o OCH, ONpeAensioT no dopmMmynam
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(6-1p); _ wdj-Aj)°

CMNOLIHAA OCb 1y = o) IV (6-1p); 2 [nyol . (39)
alj j
4
ld;—Aj)° 1—(d°]
(0-1p); A PR 40)
NoNas ocb g = = 6.1 > [nyol .,
7 (oa); 32M e
- N0 KacaTtenbHbiM HANPAXXEHUAM
(v1g); mldj-a)°
cnnowKasi oce Myo =~y =T o (v-10);, 41)
J J
4
ld;-4))° 1—((10)
fom ) il P (42)
nonas ock nyo = = 1)
P (ra); 16M° i

Mpyu COBMECTHOM AEHCTBUMU U3TMBA U KPYUEHUS B PEXUMAX TATU U TOPMOXKEHUS

nyo-n}o

n= = [n], 43)

(nyo)* +(n}o)

rae (c_4 Fl)j_ npeaen BbIHOCIIMBOCTU OCU B PACHETHOM CEYEHUM OCU (f) N0 HOPMAanbHbLIM HanNPsXKEHUSIM, MOny-
YEHHBbIV NPU HATYPHLIX UCNbITAHMAX Ha Gase 5-107, MMa;
('c_m)j— npeaen BbIHOCNMBOCTU B paCYETHOM Ce4eHnn 0CH (f) NO kacaTenbHbIM Hanpshxkenusam, MIa, npu
OTCYTCTBMW 3KCNEPUMEHTANbHbIX AaHHbIX ONpeaensioT no hopmyne

(t_1p); = 0,56 (6_yp); (44)

rae (csa)j, (ra)j— HanbornbLUWe aMNIUTYAbl HANPSDKEHWIA B paCYETHOM CEYEHUU B HOPMUPOBAHHBIX PACYETHbIX
pexumax, MMa;
Mj — pacyeTHblin n3rnbaoLwnii MOMEHT B cedeHuu j, kH-M;
M? — pacyeTHbIl KPYTALLMIA MOMEHT B ceveHum j; kH;
[nyo]j, [n] — ponyckaembin KoadypuuMeHT 3anaca CONPOTMBNEHUA YCTanoCTM OCUM NO HOPMarnbHbIM Ha-
NPSHKEHUAM UK NPU COBMECTHOM € ICTBUM HOPMarbHbIX U KacaTenbHbIX HANPSXXEHWI B pac-
YETHOM ceYeHum (j) — no Tabnuue 5.

T a6 nwuyab5—[JonyckaeMblil KoapdpurLMEHT 3anaca conpoTUBeHNs yctanoctu ocu Kl

3HaveHne KoadduLmeHTa 3anaca conpoTus-

YacTb ocH, K KOTOPOIi OTHOCUTCS pacuyeTHoe ceyveHue
fleHns ycTanocTu

BykcoBas weiika — no rantenu 2,0
— nog NoALWWNHUKOM 2,0
MpeanogcTynuuHas YacTb 2,0

MoacTynuuHble YacTn (noj xoAosbIMK, 3yGuaTbiMKU Konecamu, nog Top- | 1,3
MO3HBIMU AUCKaMK)

BanoactynuyHas u cpepHas ceobogHasn YacTb 1,2

[}

7.7.1.3 Mporu6 ocu (gecdopmanmio 0cu) B MECTaxX NOCAA0YHbLIX MOBEPXHOCTEN NOALLMMHUKOB U 3yb4a-
TbIX KONEC onpeAensior pac4eToM C UCNONbL3OBAHUEM METOAA KOHEYHbIX aneMeHToB (MK3).

7.7.2 Koneca B coctaBe KOJfeCHOIN napbl (KONecHOro 6n10ka)

7.7.2.1 CTarnyeckylo NPoOYHOCTb, N, AUCKA LIENLHOTO KOoneca Mnn KonecHoro LeHTpa onpeaensior no
c¢hopmyne
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N =~ 21In,], (45)

max

rae s, — npegen Teky4yectu martepuwana, Mra;
Oimax — MaKcMMarnbHble CyMMapHbie 9KBUBANEHTHblE HanpsHxeHus, MMa;
[n,] — nonyckaemblit KO3hPULMEHT 3anaca CTATUHECKON NPOYHOCTH, ANCKA KONECa, NPUHUMAIOT:
- ansa KI nokomotueos u CMNC — He meHee 1,0;

NMpumMmeyanune —na KM nokoMoTUBOB AoMycKaeTcs MnacTuieckas gecdopmauus B 3oHe oboaa konecHoro
LeHTpa nocrne nocaaku 6aHaaxa Ha konecHulit LeHTp. Mpy 3ToM ycaka oboga KoNecHoro LeHTpa AomkHa 6bITk He Gonee
20 % MakcumanbHOro Hatara, onpegerneHHoro nepes, GopMMpoBaHUEM.

3KB
MakcumanbHble CYMMAapPHbI€ 3KBUBANEHTHbIE HANPSDKEHUA, Omax, OT MOHTaXHbIX, OCTATO4HbIX U BHELL-

HWUX BO34ENCTBUI B Hanbonee Harpy>eHHOM MecTe AMCKOBOW UMM CNULIEBOW YacTu Koreca onpeaensior no
dopmynam

Omax = gxl(m—cz)2+ (62-03)*+(63-01)°, (46)

UK Ginax = 61— 003, @7

rae 64, o, O3 — [MaBHbIE HANPMHKEHUS,
¢ — OTHOLLEHWE Npeaena TeKy4eCcTu Npu pacTsKeHUU K Npeaeny TEKy4eCTn Npu CxxaTun.
7.7.2.2 KoadpdpuumeHT 3anaca conpoTUBNEHUS YCTANoCTH koneca, Ny« , ONpeaensioT no ¢dopmyne
Nyx=—" = [nyK] ) (48)

rae o, g — Npeaen BLIHOCMMBOCTW B aMNaMTyAaX LMkna MMa, nony4eHHbIi no 7.6.3.1 unu npu CTeHA0BbLIX
MCMbITAHUAX HATYPHOrO Koneca Npu aCUMMETPUYHOM LIMKNE Harpy>XeHUs perynsipHbIM KpyroebiM
n3rnbom;

G, — PacyeTHoe Hanbornbluee 3Ha4YeHNe aMnInTyAbl [aBHOrO HaNPAXEHUA OT AMHAMUYECKNX dKcnnya-
TaLMOHHbIX Harpy3oK B BbIGPaHHON TOYKE KOreca B HOPMUPOBAHHOM PEXUME Harpy>XeHus;

Ky — KO3MDULUMEHT, YUMTLIBAIOLNI 3aBUCUMOCTb CONPOTUBIEHUS! YCTANOCTU OT 3HAYEHUs1 CYyMMAPHOTo
CpeaHero HanpsHKEeHUs LMKNa, onpeaeneHHoro B pacyeTHOM 9KCIyaTaLMOHHOM PEXUME;

Ky — KOS(MDULMEHT, YUNTLIBAOLNIA 3aBUCUMOCTE CONPOTUBIEHUS YCTANOCTU OT 3HAYEHUs1 CyMMapPHOro
CPEeAHEro HaMpsKEHUA LKA, UMEBLUMX MECTO NMpU CTEHAO0BbIX UCNbITAHUSX HAaTYPHbIX 006pa3sLoB
Konec.

KoadpchuumenTel Ky, k, onpeaenswot no opmyne

O mi,,

k12=10-0,42 . k12<13, (49)

Or
TA€ Gpy, , — CYMMapHO® CPeAHEe HamMpsXeHMe LIKNA; HaNPSHKeHUA PACTSKEHUA NPUHUMAIOT CO 3HAKOM
’ MAIC, CXKATUA — CO 3HAKOM MUHYC;
[ny_ ] — AonyckaembIin KO3MANLIMEHT 3anaca CoNpPOTMBIEHUS YCTaNOCTH Koneca, NPUHUMAIOT:

- He MeHee 1,3 — NpW HanNU4MM Pe3ynLTaToB PacyeToB HA MPOYHOCTL C YYETOM paHee NMPOBEAEHHbIX
CTEHAO0BbIX UCNbITAHWUIA HA YCTaNOCTb KONEC U PE3YyNbTaTOB NOAUIOHHBLIX UCNLITAHWUN;

- He MeHee 1,5 — NpW HanMU4MM pe3ynsLTaToB PacyeTOB HA MPOYHOCTL C YYETOM paHee MPOBEAEHHbIX
CTEHA0BbIX UCMLITAHWIA KOJIEC HA YCTanocCTb;

- He MeHee 1,7 — MpK HanMuun pe3ynbTaTOB NPeABapUTENbHbIX PACYETOB HA MPOYHOCTbL (MPU OTCYT-
CTBWM NOMUTOHHBIX U CTEHAOBbIX UCNBITAHUN KOMEC Ha YCTanoCTb).

7.8 OueHKa BepOATHOCTU NOBPEXAEHUA Koreca u ocu

7.8.1 OueHKY BEPOSATHOCTU YCTaNoOCTHOIO NOBPEXAEHUSI KONIECa U OCU BbIMOSHAIOT C UCMONb30BAHUEM
XapakTepucTUK conpoTtuenenns marepuanos u HOC KOHCTPyKLuM, a Takke rMcTorpaMm pacnpefeneHust Ha-
NPS>XEHUIA NO pesynbratam CTEHAOBLIX U MOSIMFOHHLIX UCMLITAHWMNA.

7.8.2 [Insa npoBeaeHust OLEHKM BEPOSITHOCTU NOBPEXAEHUSA Koreca u ocum 06paboTKy pe3ynstaTtoB nosu-
TOHHbIX UCTBITAHMIA, UTOFOM KOTOPbIX SIBIIIETCA COBOKYNHOCTb BbIBOPOK aMnnuTyZ HanpsbkeHUii U UX 4acror,
BbIMOSHSAIOT B CreAyIOLEM Nopsiake:
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- CTPOSAT FMCTOrpamMMbl aMNAUTYA W NOABKMPatOT annPOKCUMUPYIOLLIME 3aKOHbI pacnpeaeneHuns 4nsa Hau-
Gonee xapakTepHbIX peanu3aumii Ha KaXX4oM M3 3MeMEHTOB NPOoAOoNbHOro Npodunsa nytu (NpsAMbIE, KPUBLIE,
CTpernku u T.n.) P, cosnaiot Broku HarpyxeHus,

- hOPMUPYIOT CTAaTUCTUYECKNE PSAAbI 9KCTPEMYMOB H;, B3AATbIX N0 OAHOMY U3 Ka)KA0MN peanusauuu, CTpo-
AT TMCTOrpaMmMbl pacnpegeneHuit, noabduparT annpoOKCUMUPYIOLLMIA 3aKOH pacnpeaeneHus;

- OMPEAENSIOT MOMEHTHbIE (MATEMaTMYECKOE OXuUAaHUe, AUCNEPCUs]) U APYIUE CTAaTUCTUYECKUE XapakK-
TEPUCTUKK (Hanpumep, KBaapaTtudecknue OTKIMOHEHUS, KOSPULMEHTLI BapuaLmu).

B 3aBMCMMOCTM OT Lienun pacyeTa CTaTuCTUYecKue pagbl IKCTPEMYMOB MOTYT BbiTb CROPMUPOBAHBI MO
npusHakam: NpPoAonkeHbIi NPOdUNL NYTH, CKOPOCTb ABWKEHWUS, HANpaBneHne ABWXKEHUs u ap. FfeHepaneHyto
COBOKYMHOCTb HaMPsKEHMiA HOPMUPYIOT C YHETOM YA eNbHOro BECa o; Kakaoro npiaHaka (Mnn anemeHTa npo-
duns) n onpeaensitoT BEPOATHOCTM P no dopmyne

P=ZZ(X/'H/PI- (50)
i

NSt KOHTPONS MAKCUMAIbHbIX 3HAYEHWUI HAMPSHKEHUI BbIMOMHAIOT PErPECCUOHHbIA aHanNU3 nonyqeH-
HbIX COBOKYMHOCTEN 9KCTPEeManbHbIX aMNUTYa U C 3aJaHHOW AOCTOBEPHOCTLIO ONPeaensioT 3HaYeHUA Mak-
CMMarnbHO BO3MOXHbIX HamNpsiXXeHWii Kak BEPXHEro A0BEPUTENLHOrO MHTEPBAra, NOCTPOEHHOrO No 3HAYEHUAM
BEPXHUX rPaHuUL AOBEpUTENbHOI 06nacTtu.

MpumMep pac4eTa BEPOATHOCTM YCTANIOCTHOIO MOBPEXAEHUA OCU NPUBEAEH B NPUMOXKEHWUU T

Mpu OTCYTCTBUM 9KCMEPUMEHTANBHbIX AaHHbIX MOMMIOHHBLIX UCMLITAHWUIA MPUHUMAIOT, YTO Ha JKCnNya-
TUPYEMbIX KOHCTPYKLMAX KOMEC-aHanoros pacrnpeaeneHuss MrHOBEHHbIX 3HAYEHWIN YyCUnuii OT penbca W Ha-
MPSOKEHUIA B KONece ONpeaensiioT no HOpManbHOMY 3aKOHY, a pacnpefeneHus 3KCTPeMaribHbIX ammnnuTya
HanpsbkeHUin — No 3akoHy Penes.

Mpu npoektupoBaHumn KM BepOATHOCTb BHE3aMHbIX 0TKA30B Koneca P ONpeaensior B KBasucTatuye-
CKOI NOCTaHOBKe No hopmyne

Mg, — Mg,

JSCZST + Sgl

P(cr>0;)=05+@ 5¢1)

rae mg M My — MateMaTU4eckue OXMAaHNA oL U o;;
St U S5 — CpPeaHne KBaapaTUYEcKne OTKIIOHEHUA G 1 G,
m; COOTBETCTBYET NOCTOAHHO COCTaBIAIOLLEN LiMKNa HanpsXeHWi B Touke 3a 06opoT Koneca npu ch.
Wuterpan BeposaTHocTu, O(f), onpeaenstoT no opmyne

t 2
D(t) = ﬁ [tey=ar. (52)
0

dopmyna (52) MOxeT ObITb UCNONMb30BAHA B pacHeTax B CneayloLwweM Buae

n—1
P(cr>0;)=05+® L , (53)
2252, 2
Vo, N7 V(S,"
m - -_
A€ Ar=—2L — cpeaHui KoaPUUMEHT 3anaca; ny=13
Gi
S Ss,
Vg, = —2T, Vg, = — — KOIPULMEHTLI BAPUALUN G U O;.
Mg, Mg,

Vi TPUBIIMKEHHO MOXET ObITh B3ATO pasHbiM oT 0,1 a0 0,15;
Vs = 0,06 — ans npokarta u 0,09 — ansa nuTbA.
B cnyyae, ecnu 4acCTb aMNIUTY HANPSDKEHWI G, 1 NPEBLILLAET npeaen BLIHOCNUBOCTH A€TaNN G_y, 3a
Ha3HaY€eHHbIA CPOK CAYXObI Ny, > 108—10°, pacuet BepoATHOCTN 6e30TKa3HON paBOoTbl MOXET NPON3BOAUTLCA
Ha OCHOBE MOCTENEHHOr0 CHWKEHUS Npeaena BbIHOCAMBOCTH U3-3a Neperpy3ok.
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BeposatHocTb 6€30Tka3Holi paboTbl 3a Ha3HAYeHHbI CPOK CnyObl T, , rof, onpeaensiot no hopmyne

1-n
P(Tp)=05+0| —=——=, (54)
,fﬁzvém + vf,a
rae A — OTHOCUTENbHBIN KO3hMULMEHT 3anaca, BbluUcrsemblit no opmyne
. n
A="P, (55)
n

rae n, — NpeaenbHblii KO3 PUUNEHT HArPY>KEHHOCTM ONPEAENAIOT No gnarpamme (PUCYHOK 9) unu no gop-

myne (56)
p Vg —03
Vg =0 2\\\\\
m=2
m=4
1,4 A~
m=6
13 m=8§
m=10
1,2
1,1 \
1,0
10? 10° 104 10° Neyu
K
0
PucyHok 9 — duarpamma ans onpegenexuns Ny
Nk
np=—2, (56)
No

rae Ny — obLuee YnCro LMKIOB HArPYXKEHUsH KONeca 3a HasHaueHHbII CPok cryxGbl Ty, roa.
OB LLee YMCno LMKIOB Harpy:eHns koneca Ny 3a yCTaHOBNEHHBIN CPOK CNYXObl onpeuen;MOT no chopmyne
365 Tp L

=— F - 57
Ny =D (87)

rae L; — cpeaHecyTouHblii npoGer MC;
N0 — 6Gasa ncnbitanuin (N = 2 107);
k — K093(hPULMEHT, XapaKkTepusyoLwmui UHTEHCUBHOCTb CHUKEHUSA S_1g- [Ona manoyrnepoaucTon cranu
k=1,33; ana cpegHeyrnepoaucron — k = 1,65.
MpeaenbHbIi KOAPDUUNEHT HArPY>KEHHOCTH N, oNpeAensioT no copmyne

3 C_Sa(1 TUp mach,)

Np= ,
m071£l

(58)

roe (_Sa — MaremMartuyeckoe oxmaaHne amnnutya AMHaMu4ecknx Haﬂpﬂ)l(eHVlVl;

Up max — KBaHTWUIIb HOPMAnbHOTO PacnpeAeneHusi, NpUHUMatoT Up max = 9 +9,5.

CTaTucTMyeckne xapakTepucTuku CONPOTUBIIEHUST YCTANOCTM ONPEAEnstoT No pesynbrataM CTEHAO0BbIX
UCNbITaHWUI KONeC B Konu4yecTee oT 6 40 10 WTyK.
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MpW OPUEHTMPOBOYHBIX pacyeTax Ans NUTLIX KOMECHBIX LIEHTPOB PEKOMEHAYETCA NPUHUMATL 3HAYEHUS
Vg ” =0,08 + 0,1, 4nA LenbHbIX KONEC v, a =0,06 +0,08.

Honyctumas BepoATHOCTb 6€30TKa3HOCTH paBoThl OCK U KOMNeca 3a BPeMs aKCnnyatauum 4omkHa ObiThb
He meHee 0,999.

7.9 PacuyeT npoYyHOCTN cOeAUHEHUSA GaHOaXa C KONMEeCHbIM LIEHTPOM

7.9.1 TpoYHOCTL CoeaMHEeHUsA BaHaaxa C KONECHbIM LIEHTPOM OLEHMBAIOT NO 3HAYEHUIO KPYTSALLETO MO-
MeHTa MKp, kH'M, nepeaaBaemMoro CoeamMHeHnem npu pacHeTHoM Hatsre AS, yctanoeneHHom B TOCT 11018,
no coopmyne

<

2
nD
0= 5 2Pifihi > Mmax, (59)
1

rae p;, h;— pac4yeTHoe 3HaYeHNe KOHTaKTHOrO AaBneHNs Npu Pac4eTHOM HaTsre Ag (MMNa) u WwupwrHa j-in vactu
AOTNWHBI KOHTaKTa;
f; — K03(pHULMEHT TpEHUA caBura B coeanHeHun — 0,20,
M ax — MaKcMManbHbIi KPYTALLMA MOMEHT, A CTBYIOLLMIA HA KONeCco npu akcrnnyatauuu, KH-m.
OueHKa NPOYHOCTN coeauHeHus BaHga)a C KONecCHbIM LEHTPOM MOXET GbiTb NpoBeaeHa no chopmynam
UNN C NOMOLLIbIO METOAA KOHEYHBIX 9/IEMEHTOB B YNPYronnacTu4ECKon NoCTaHOBKE.
7.9.2 Harsr Ag, M, CO3aaBaeMblii Npu Hacagke 6aHaaXka Ha KONMeCHbIN LIEHTP U UCTNIONb3YeMbIi MPU pac-
YETe KOHTAKTHOrO AABNIEHUS P; , BEIYUCHIAIOT N0 (popmyre
AS= Ay = A= Ay (60)
rae A,, — MOHTaXHbI (TEXHONOrMYECKNit) HATAr nocanaku GaHaaxa Ha KonecHbli ueHTp no FOCT 11018, m;
Agy = 1.2 (Ryy + R,p) — 3Ha4YEHNA CMATUS MUKPOHEPOBHOCTEN NOBEPXHOCTEN COMPSHKEHUNA, M;
Ayc < 0,2A,, — «ycagka» KOJIECHOTO LEHTPa BCNEACTBUE NnacTudeckux Aecdopmauuii no FOCT 11018, m.

CHwuxeHue Hatsra (ocnabneHue nocajku) Bcneacreue Harpesa GaHgaxa npu KONOAOYHOM TOPMOXeE-

HUW, Ay, M, ONPeAensioT no (opmyne

Aocn = A1 + A2’ ®1)

r4€ Ay — CHIDKEHME HaTAra n3-3a HepaBHOMEPHOTo TEMNEPaTyPHOTo NONs Koreca npu Harpese, M;
A, — CHDKEHME HaTara u3-3a HanuuuA nepenajga temneparyp 6aHaaxa W LEHTPa B 30HE KOHTakKTa, M
(«TepMUYECKOe CONPOTUBIEHUE KOHTAKTAY).

[Ina nacca)XmMpckux NTOKOMOTMBOB XapaKkTePHbIM PEXMMOM TOPMOXEHUSA, NO KOTOPOMY OLIEHUBAIOT NPOY-
HOCTb coeiuHeHUst 6aHaaXa C KONMECHbIM LIEHTPOM, SBMSIOTCA 9KCTPEHHbIE (OCTAHOBOYHbIE) TOPMOXEHUS C
KOHCTPYKLIMOHHOW CKOpOCTW. MpU 9TOM NMPOYHOCTb COEAMHEHUS] OLIEHWBAIOT PAaCc4EeTOM U ONpeAensioT KC-
NepUMEHTANbLHO U3 YCNOBUS peanu3auun HaubosMbLUMX N0 TEXHUYECKUM XapakTepucTukam ycunuii ot 5 ao 7
TOPMOXEHUIA.

NS rpy30BbIX 1 MAHEBPOBbLIX TOKOMOTUBOB XapPaKTEPHLIMU PEXUMaMU TOPMOXKEHUS, MO KOTOPbIM OLie-
HUBAIOT MPOYHOCTb COEANHEHUS BaHAaXKa C KONECHLIM LEHTPOM, ABNAIOTCA ANUTENbHLIE TOPMOXEHUSA Ha 3a-
TSDKHBIX CNyCKax.

CHwxeHue Hatsira A,, M, BCrieAcTBMe Harpesa 6anaaxa npu AnuTenbHOM TOPMOXXEHUU ONPEAEnsIoT no

¢dopmyne

_ _70R B €Hep Sh —0,03\/?
A1=0,33.107TSF = (1-e093¥)p, 62)

CHukeHne HaTsra A,, M, BCNIEACTBUE NEPENaja TeMnepartyp B 30HE KOHTAKTa («TepMuyeckoe conpo-
TUBIIEHUE KOHTAKTa») onpeaensior no gopmyne

A,=o'DyRgq. 63)

CyMMapHO€ CHWKEHUE HATSIFa Ayqp, » M, B PEXUME ANUTENLHOTO TOPMOXXEHNA ONPEAENSIOT NO chopmyne

_70R p €nep Sh

=0,33-10
Aocn BHD\t

(1—e‘°'°3‘ﬁ)D1+0t'D1 Rq, (64)
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rae ogr — KOIPMULNEHT, YUUTLIBAIOLMIA YACTb BbIAENAIOLLEroCs NPU TOPMOXEHUM TENNA, NOCTYNAOLLEro B
KONeco, KOTOPbIA 3aBMCUT OT TUMA U KONWYECTBA KOMOAOK Ha Konece;
€hep — KOS MULMEHT, y4UTLIBAIOLLUIA HEPABHOMEPHOCTb HarpeBa Koneca;
1458
B — koadppuLmeHT Harpesa Ganaaxa, p = (1 — e~288Y) vy = > :
h — pa3HOCTb YPOBHEN NyTU, KOTOPLIN N0€34 NPOXOAUT 3a BPEMS TOPMOXKEHUS t, M;
t — BpemMs TOPMOXEHUS, C;
S — BepTuKanbHas Harpy3ka Ha koneco, H;
o' =11,6:10~% — koachchuLmMeHT nuHelHoro paciunpeHus GaHaaxHoI cranu,1/°C.
R — KOHTaKTHOE TEpMUYECKOe CONPOTMBIIEHWE NPK ANUTENBHOM TOPMOXeHUH, rpaa/kBT, onpeaensiioT no

copmyne
Ha P75 06 .
weali)" (& )

rae Ry =1 M2 rpaa/kBT — k03pULIMEHT NPOMNOPLIMOHANBHOCTY;
H,, H— TonumHa Gangaxa, nonHas u Tekywas, M;
Qo — KPUTUYECKOE 3HaYEeHNe NOCTYnaoLIei B KONeco YacTu TeNNOBOro NOTOKa, reHepPUPYeMoro Ha eam-
HULE nnoLwaamn noBEPXHOCTM BaHaaa B MOMEHT CpbiBa NOCaAKM;
g — TeKyLlee 3Ha4yeHue TenroBoro NoToka, NOCTynaroLero B KONeco, onpeaenstot no opmyne

WT(XR
=T R 66
9=—pH (66)

rae W, — TopMO3Hasi MOLLHOCTb, peanu3yemas Ha 0aHOM Kosnece, KBr,
W, = ¢, KV, ®7)

@ — KOIPPULIMEHT TPEHUSA TOPMO3HBIX KOMOAOK C KONECOM;
K — cuna Haxatusi TOPMO3HbIX KOSI0A0K Ha komneco, kH.
MNokasarenb 3KCMOHEHTbl X onpenenalT Ha OCHOBE 3KCNepuUMEHTalnbHbIX AAaHHbIX B 3@BUCUMOCTU OT
reoMeTpuu Koneca, MOLWHOCTU K BPpeMEHU TOPMOXEHUS No hopmynam

-3 3¢
Anskonec D;=09m X= 10 5+ Ans konec D;=1,07m Xx= 10 5 - (68)
Ap 370A9

Mpumep pacueta CHUXEHMA HaTara 6aHaa)ka npueeAeH B NPUNoXxeHun .
7.9.3 C yyeTom ocnabneHua nocaaku 6aHaaxa npu KONog04HOM TOPMOXEHUU OCTaTOYHbIW HATAT B CO-
efnHeHnn fomkeH obecneynsarb k03hdULMEHT 3anaca NPOYHOCTN COEAUHEHUS N, KOTOPLIA ONPeAensoT No

cdopmyne
n=Mw_ 5 n=15-20, 69)

max

rae M, ., — MaKkcumarbHbIN KPYTAWMIA MOMEHT NO TArOBOW XapakTepucTuke, NPUXOASLLMIACA HA OAHO KONeco,
KH-M;
MKp — KPYTALLMIA MOMEHT, NepeaalomMincsa coeaguHeHneM 6aHaa)ka ¢ KOnecHbIM LIEHTPOM NPU 0CTaTou-
HOM HaTsre, kKH-m.

7.10 PacyeT NnpoO4YHOCTU COeAUHEHUA XO40BOr0 Komneca, 3yo4yaToro Korneca, TOpMO3HOro aAucka
C OCblO

7.10.1 Ans OUEHKWM NPOYHOCTU COEAMHEHUsI Komeca C OCbI0 MpU NPeccoBOM MeToae hopmMupoBaHUSA
NMPUMEHSAIOT onpeaeneHHyo opMy UHANKATOPHOM AMarpaMMbl 3aNPeCcCOBKU C PErMamMeHTUPOBaHHbIM YPOB-
HEM KOHEYHBIX YCUNUii Py, , yctaHosneHHyto B FTOCT 11018, FTOCT 31847, FOCT 4835.

7.10.2 Pac4yeT Npo4HOCTM COEAUHEHUSI KONECO — OCb BbIMOSIHAIOT M0 MAaKCUMarnbHON BENMYUHE CABUTA-
IOLLIEro 0CEBOT0 yCUnusi F, He NPUBOASLLETO K NEPEMELLEHUIO OCU B CTYNULE. 3TO YCIIOBUE BLINOSHAETCA NpU
YCNoBuu
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FzP,,,
rae P, , — KOHe4Hoe ycunue 3anpeccoBku, kH.
OueHka NPOYHOCTU COEANHEHUS XOA0BOIO Korneca, 3ybuyaToro Koneca, TOpMO3HOrO AMCKA C OCbHO JOIK-
Ha ObITb NPOBEAEHA C NOMOLLbIO METOAA KOHEYHbIX 9NEMEHTOB B YNPYronnacTuyeckoi MoCTaHOBKE.
KoadhuLMEHT OTHOCUTENBHOM MPOYHOCTU, N, ONPEAENsIoT No hopmyne

70)

n= L >[n]. (71)
Pax

B aoonyckaeMom AnanasoHe KOHEUHbIX yCUMnuin 3anpeccoBKX Npu aAnuHe conpsbxexnns ot 0,72dpo 1,1 d
AN MUHUMAanbLHOro 3HAaYEHUs1 KOHEYHOTO YCUIUS 3anpeCCOBKM MUHUMATbHBIA pacyeTHbI KO3 PULMEHT 3a-
naca NPOYHOCTH MPOTUB MPOCKAamNb3biIBAHUSA B OCEBOM HanpaBneHUu NpUHUMAIOT He meHee 1,25 unu oT npo-
BOpPOTa 3y64arToro Kkoneca — He meHee 1,8 npu MUHUMAanbHbIX HATArax.

[na MakcUMarnbHOro 3Ha4YEHUs KOHEYHOTO YCUIUS 3anpPeCcCOBKN NPOBEPSIOT OTCYTCTBUE B COMPSHIKEHUN
30H TEKYYeCTH.

Mpu Tennosom cnocobe nocagku 3ybyatoro koneca Ha ocb KM pacyeTHy0 OLeHKY NPOYHOCTM Ha CaBUI
NPOU3BOAAT NPU 3HAYEHUAX KOHTPOSBbHON OCEBONM Harpy3ku Ha kaxablie 100 MM nocagovHoro guamerpa no
MOCT 11018.

Mpu Tennosom cnocobe nocagku CTynuubl TOPMO3HbIX AUMCKOB KT pacyeTHyl0 OLEHKY MPOYHOCTM Ha
CABUI NPOU3BOAAT NPKU 3HAYEHUAX KOHTPONbHOW oceBon Harpy3ku no FTOCT 4835.

Mpu ncnonb3oBaHuu nNocagku 3yb4aToro koneca Ha yANWHEHHYHO CTYNULY KONECHOrO LIEHTpa, eCriu B
KOHCTPYKLIMW OTCYTCTBYET BO3MOXHOCTb BbINOMHEHUSI KOHTPOSi 0CEBOrO CABUra 3yb4aToro koneca, NpoBepKy
MPOYHOCTM NOcaKu NPONU3BOAAT KOHTPOMbHLIM KPYTALLMM MOMEHTOM M., Benu4uHon (9,8 £ 0,8) kH-M Ha
kBagpar kaxabix 100 MM agnameTpa yanMHEHHON CTynuLbl KOnecHoro ueHtpa. Onpeaensior HOC u kOHTaKT-
Hbl€ HaNPSDKEHUs, BO3HUKAKOLME MeXay 3yO4yaTbiM KONMECOM M OCbI0 ANA 3aAaHHOrO HaTAra. YBenuumsas
NOLLIAroBO KPYTSLLMI MOMEHT, NPUIOXEHHBIN K 3yBuaTomy konecy, onpeaensioT MUHUManNbHbIA KPYTALLMA MO-
MEHT, NPU KOTOPOM HAYMHAETCA UX NPOCKasb3blBaHWE OTHOCUTENbLHO OCHU.

Mpumep pacyeTa NPOYHOCTU COEAUHEHURA KONECO — OCb OT GABUIa NPUBEAEH B NpUIoXxeHum E.

7.11 OnpegeneHue nokasaTerie NPOYHOCTU IKCNEePUMEHTalNIbHbIM METOAOM

7.11.1 MopAnok npoBeAeHUA UCNbITAHUN

Menbitanna Ha npoyHocTs KM (KB) npoBoaAaT B cneayoweM nopagke:

- OMPeAEnsoT MOHTaXHbIE HanpsHKEHUS B LENMbHOM KOMece, KONeCHOM LeHTpe u 6aHaaxe COCTaBHOro
Koneca;

- OMPEAEnSAT OCTATOMHbIE HANPSXKEHUS B LIENbHOKATaHOM konece unu 6angaxe;

- ONpefensioT HaNPSLKEHNS B OCK U KOMNece OT AeWCTBUA KBA3UCTATUYECKMX Harpy3oK (BepTukanbHas u
6okoBas);

- ONpeaensitoT yCTanocTb 0Cei U Konec npu AeWCTBUM KPYroBOro U3rnbaloLwero MOMeHTa 1 CBOWCTB Ma-
Tepuanos, U3 KOTOPbIX OHW U3FOTOBMEHbI.

3aknovnTENbHBLIM 3TANOM UCTbITaHUIA (MO COrMacoBaHUIO C 3akas4uMkom) ABNAETCA NPoBeaeHUe XoA0-
BbIX MOSIMFOHHbLIX UCMbITAHUI ¢ Luenbio onpeaenedna HAC K.

7.11.2 MoaroroBkKa K UCNbITAHUAM

7.11.2.1 Mepe “CNbITAHUAMM BbINOSTHAIOT 3a4YUCTKY NOBEPXHOCTU OCM U KOMeca A0 LUepOoxX0oBaToCTH
R,80 aAns mMecT yCTaHOBKM [aTYMKOB (TEH30PE3NCTOpoB u Tepmonap). Basa TeHsopesncropos — He Gonee
10 mm.

7.11.2.2 MNocne HaKkNenkn TEH30PE3NCTOPOB NPOU3BOAAT MOHTAX U3MEPUTENBHLIX CXEM.

7.11.2.3 OGbEKT UCMbITAHUI YCTaHABMMBAIKOT HA CTEHA, NOAKMICYAIOT U3MepuTenbHble Npubopsbl, Npo-
BEPAIOT CUCTEMY aBapUNHOI OCTaHOBKU CTeHAa (MPW UCMbITAHUAX HA YCTanocTb) U NPOU3BOAST €ro NPOGHbIN
3anyck, permcrpaumio nokasaHui TEH30PEe3UCTOPOB, NPaayMpPOoBKY U3MEPUTENbHBIX KAHANoB.

7.11.2.4 TloarotoBka K X04OBbIM MCMbITAHMSAM BKNOYaeT, noMumo obopyaoBaHus aaruukamu K (KB)
U MOHTaXXa U3MEPUTENbHLIX CXeM, MOArOTOBKY Pa3METKM MOMUIOHA C YKa3aHMEM KOOPAUHAT PacnoNOXeHus
CTaHUMIA, MOCTOB, KPUBBIX U UX PAANYCOB, AAHHLIX O TEXHUYECKOM COCTOSIHUM MYTU, pa3peLUeHHbIX CKOPOCTAX
OBWXEHMWSA, KOHCTPYKLUMK NyTH (TUNax penbCcoB, Lnasn, OCHOBAHUA NyTH).

7.11.2.5 OnA UCMbITAHWIA HA YCTanoCTb UCMOMb3YIOT CTEHAbl CO CXEMOW Harpy>eHusl, NpUBEAEHHON B
npunoxxeHun X; cxemMbl UCNbITATENbHbLIX 00PAa3L0B, NPUBEAEHHbIE B NPUNOXEHUU W.

7.11.3 McnbITaHUA NO onpeaeneHu0 MOHTaXHbIX HANPSDKEHUIA B Korece

7.11.3.1 B cOCTaBHOM KONece OnpeAensitoT MOHTaXHbIE HaMNpsbKeHUs OT nocaaku baHaaxa Ha o6oga Ko-
JNIeCHOrO LEeHTpa U yCTaHOBKM Koneca Ha ocb KI, B LenbHOM Konece — OT YCTaHOBKM koreca Ha ocbk K.
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7.11.3.2 B COCTaBHOM KOMece NS MCMbITAHUI UCNOMbL3YIOT OAUH KOMECHbIN LEeHTp ¢ GaHjaxoM 6es
BaHaaXXHOro Konbua. MOHTaXHbIe HaNPsHKEHWUA ONPEAEensaloT ANA MakCMManbHOro 3Ha4yeHus Harsra, ycra-
HoeneHHoro B FTOCT 11018.

CocTaBHOe Koneco o6opyayloT TEH30PE3IUCTOPAMU HE MEHEE YEM B ABYX MEPUANOHATBbHBIX HaMpasne-
HUsAX. Ons perncTpaummn TEH30U3MePEHUIE KONeco pacOPMUPOBLIBAIOT NOCPEACTBOM MEXaHUYECKON paspes-
ku GaHga)ka B 30HE, yAaneHHON OT YCTaHOBKM TEH30PE3UCTOPOB, UCKIIOYasa UX Harpes.

MoHTa)HbIe HAaNPsXKEHMSA ONPEAENAOT N0 pasHuLe pe3ynsTaToB TEH30M3MEPEHUI 40 1 nocne pacdop-
MUPOBbLIBAHUSA.

7.11.3.3 OnpegeneHne MOHTaXXHbIX HanNPs>KEHUA OT 3anpPeccOBKM OCUM B COCTABHOM UNU LIEMbHOM KO-
nece nNpou3BOAAT AN MAKCMMAanbHOro 3Ha4YeHus HatdAra, ycraHosneHHoro B FOCT 11018, FTOCT 4835 unu
FOCT 31847.

CdhopmupoBaHHOE COCTaBHOE UMW LIEMbHOE KONEeCO C OCbio 000pYyaylOT TEH30pe3ncTopamMm, u nocne
permcTpauun pesynsTaToB TEH30U3MEpPEHU CoeauHeHne pacopMUPOBBLIBAIOT NOCPEACTBOM MEXaHUYECKOW
BbINPECCOBKM KONeca ¢ OCH.

MoHTa)Hble HanpsPKeHMA ONpeaensioT No pasHuUUe NoKasaHWin TeH30PE3UCTOPOB, YCTAHOBMNEHHbIX Ha
Konece 40 U NOCNeE BbINPECCOBKU OCU.

7.11.4 VcnbiTaHUA NO onpeaesieHU0 OCTaTOYHbIX HANMPSXXEeHUM B Konece unu 6aHpgaxe

McnbiTaHusa No onpeaeneHuio 0CTaTouHbIX HaNpPsKeHuUi B konece u 6aHaaxe nposoaat no MOCT 32207.

7.11.5 VcnbITaHuA No onpeaeneHnIo HaNPsXXeHUI B OCU U Korece OT AeCTBUSA
KBa3UCTaTMYECKMX HArpy3oK (BepTukanbHasa u 60koBas)

7.11.5.1 O6opynoBaHHy TeH3opeauctopamu KM (KB) ycTaHaBnMBaloT Ha CTEHA, T4e ee Harpyxaiot
BEepTUKaNbHbIMU cunamu P B TOUKax ux npunoxeHus Ha Bykcol KM (KB) n 6okoBoi cunoi Y’ yepes Topew, ocu
B 30HY KOHTaKTa rpebHs korneca ¢ 6OKOBOW NOBEPXHOCTLIO FOMI0BKK penbca. KOHTPOMb BEMUUNHBI HArpy3ku
NPOM3BOAAT C NOMOLLbIO LUTATHBIX CUIOM3MEepUTENbHBLIX NPUGOPOB.

7.11.5.2 HarpyxxeHue KI (KB) BepTukanbHbIM1 1 GOKOBLIMKU CUNaMu NPOU3BOAAT CTyneHyaro. Harpyxe-
Hue KM n 3anucb nokasaHuin TEH30PE3UCTOPOB Ha KaXaow CTYMNEHU NPOU3BOASAT NPW NOBbLILLEHUW HArpy3Ku no
cxeme 00P-0,5P-0,75P-1,0P- 0,75P-0,5 P-0,0 P (rhe P— Harpy3ka Ha OyKkcoBylo Lueiiky ocu KIT).

MpunoxxeHne 60kOBOV CUMbl Y’ NPOBOAAT CTYNeHYaTo ¢ uHTepsanom ot 20 o 30 kH u ¢ npunoxeHmem
MaKCUManbHOW pac4eTHON Harpysku Y'.

7.11.5.3 B npouecce ucnbiTaHui namepaot HOC ocu n konec. 3anucb HaNPsHKEHUM OCYLLECTBAAIIOT
npu cryneHyatomM nosopote Kl BOKpyr ee reOMETpUYECKO 0cK BpaweHus Ha 360° yepes 180°. BbinonHAIOT
TPOEKpaTHOE Harpy>eHue, B pacyeT NPUHUMALIOT cpeaHee apudMETUYECKOE 3HAYEHME U3 TPEX U3MEPEHUN.

7.11.5.4 Onpenenexue HanpsbkeHuin ¢, Mla, no 3amepeHHbIM AedopmaLsaM NPoBOAAT NO 3aBUCUMO-
ctam Myka:

- B Crly4ae 04HOOCHOI0O HanpPsHKEHHOTO COCTOSAHUA HaNpsHKEHUs onpeaensoT no dopmyne

o=¢E, (72)

- B Crniyyae, Korga rnasHble HanpsXxXeHust copnagator ¢ MepuaimoHarnbHbIMU U OKPY>XKHbIMU, HANPSXKEHUA

onpeaensioT no popmynam

E
Om= —2(£M+ llﬁo) , (73)
-+
E
6o =T— (€0 +Hew), (74)
(1-47)
- B Criy4ae, Koraa HanpasneHusi rMaBHbIX HANPSHKEHNI HEU3BECTHLI, HANPSPKEHUS onpeaensior no dop-
Myrnam
2 2
SN PRI (e Y peseern @
(1 - ) 2 2 2
tgz(P: EIEI—EN (76)

g1 &

rae oy, o — aMnnnTyAbl MaBHbIX HanpsHkeHun B MepuanoHanbHOM U OKPY>KHOM HanpaBnEeHUAX;
© — MakcummanbHada U MUHUManNbHaA aMnNAUTyabl rMaBHbIX HanpspKeHWN, KOoraa HanpasneHus

max,min -
rMaBHbIX HAMPSXXEHUU anpuopu HEU3BECTHbI,
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E — moaynb ynpyroctu nepBoro poaa;
U — KoahduumeHT MNMyaccoHa;
€ Eor £» €1, €] — A€POPMALIMM COOTBETCTBEHHO B HANPABNEHNAX: MEPUAMOHANBHOM, OKPY)XHOM U B Ha-
npaBneHnn ocen TEH30PE3UCTOPOB;
tg 2¢ — TaHreHc ABOWHOrO Yrna Mexzy HanpaBNeHNeM TEH30PE3UCTopa, NPUHATOTO 3a NepBbIA, U MaKCH-
MarnbHbIM rMaBHbIM HAMPS>XXEHUEM.

M0 n3mepeHHbIM HaNpPSHKEHUSIM OLEHUBAIOT aMNAUTYAHbIE U CPEAHNEe 3HAYEHUSA LIMKIOB B inanasoHe
3KCNyaTauMOoHHbIX Harpy3ok.

7.11.6 McnbITaHUA HA YCTaNoOCTbL OCEM U KofleC Npu AeHCTBUM KPYroBOro u3rmbaroiero MOMeHTa

7.11.6.1 [py MCNbITaHUSIX ONPEAENSIOT:

- XapaKTepPUCTUKKN CONMPOTUBIIEHUS YCTANOCTU: NPeaena BbIHOCANMBOCTK, KpuBon ycranoctu (KY), Hakno-
Ha 1 To4ku neperuba KPUBOW YCTanocT;

- MUHUMarbHOE 3Ha4YeHWe npeaerna BbIHOCIIMBOCTU ANSA o6ecneyeHns MUHUMAaNbLHOrO KoadduumeHTa
3anaca conpoTuBNEHUs ycranoctu ocu u konec Kri;

- criabble 30HbI KOHCTPYKLIUMK;

- XapaKTepUCTMKKU Marepuana ocu u koneca (onpeaensior Npu NONy4YeHUn Hey0BIETBOPUTENBHLIX Xa-
pakTepucTuk ConpoTUBIIEHUS YCTanocTu).

7.11.6.2 UcnbiTaHMA NPOBOASAT NPU PEryNsPHOM Harpy>XeHun 3HaKonepemMeHHbIM KPYroBbiM KOHCOSb-
HbIM U3rnbom (npunoxenue >K).

M3rub gomkeH ObiTb CO34aH BpalLEHUMEM HeypaBHOBELLEHHbIX MAacC, YCTAHOBMIEHHbIX HA CBOGOAHOM
KOHLIE MCNBLITYEMOW WUIM TEXHONOTMYECKON OCU, 3anpeCCOBAHHON B KONECO (TEXHOMOMMYECKYIO CTynuuy).

7.11.6.3 Ocu npu UCTbITAHUSIX NOABEPraloT 3HAKONepeMeHHOMY CUMMETPUYHOMY U3ruby, koneca — us-
rmby ¢ aCUMMETPUYHBIM LIUKITOM.

7.11.6.4 NcnbiTanus npoBoasaT Ao 6a30BOro Yucna LMKIOB UMK A0 NOMYYEHUS YCTaNOCTHOrO NOBPEX-
AeHus.

7.11.6.5 Mpu onpeaeneHun npegena BbIHOCIMBOCTM M NMOCTPOEHUMMU KPUBOW YCTanoCcTU KONUYECTBO
oceli u konec sbioupatot no MNOCT 25.507. MNpu AoBEepUTENbHOI BEPOATHOCTHU B = 0,9 1 NOrPEeLUHOCTN OLIEHKN
cpeaHero pecypca 0,1 < ¢ < 0,2 310 KONMUYECTBO COCTABNSIET HE MeHee 6. B atom cnyvae ana cobniogeHus
OAMHAKOBOMN CTaTUCTUYECKOM JOCTOBEPHOCTU 06EnX BETBEN KPUBOMN YCTANOCTU PEKOMEHAYETCS KOMMYECTBO
o6pasuoB pacnpesenatb No AByM BETBAM KPUBOW B OTHOLIEHMM 2:1. O6paboTKy pe3ynsratoB NnpoBOAAT MO
METOAY HaWMEHbLUMX KBaApaToB.

Mony4yeHHas KpuBas ycTanocTu npeacrasnsier cobov oueHky 50 % BEpOATHOCTU paspylLueHus (npu-
noxexue K).

7.11.6.6 Mpu UCnbITaHUSAX HA YCTaNOCTb NEPBbI OGBLEKT MCMLITLIBAIOT NPU HANPSXKEHUAX, NPEBbILLAID-
wux npeanonaraemMbivi npeaen sbiHOCNAMBOCTH OT 20 % A0 30 %. MuHMManbHasa pasHuLa amnauTya Hanps-
YKEHWIA, NPU KOTOPbIX MPOUCXOAUT pa3pylueHne obbekTa, M aMnuTyabl, He Bbi3bIBAIOLLEH €ro paspyLueHus,
AormkHa coctasnsaTb 0T 5 % g0 10 %.

Ha ypoBHe npeaena BbIHOCIMBOCTM UCMbITbIBAIOT OT 40 % 10 50 % 06bLEKTOB (HE MeHee aByX) OT obLue-
ro Konu4yecrsa oTobpaHHbIX ANst UCMbITAHWIA. Pacnpeaenerdme o6bLEKTOB MO HAKMOHHON BETBM KPUBOI ycTano-
CTU MOXET ObITb MPOM3BOJIbHbIM.

7.11.6.7 OAnsa noaTBepaeHusi TpebyeMoro npeaena BbIHOCNMBOCTU UMW ANS MUHUMAanNbHOTO Koadydu-
LUMEHTa 3anaca conpoTuBreHua ycrtanoctu ocu u koneca KM (KB) ucnoitaHusa npoBoAAT Ha Tpex obpasuax.
Mpy KOHTPOSBHBIX UCMLITAHUAX HA YCTANOCTk OCEN U KOnec (AN NOATBEPKAEHUA YCTAHOBMNEHHOrO npeaena
BLIHOCIIMBOCTW) AOMYCKAETCA NPOBEAEHUE Ha OAHOM-ABYX oOpasuax.

7.11.6.8 Ha cTraauu Bbibopa KOHCTPYKLMKU OCK UK Koneca (pa3mepoB, hopmbl, Matepuana) ucnbitaHus
[JOrnycKaeTcs NpoBOAUTL METOAOM TEMMNEPATYPHOro aHanora. MicnbiTaHusl NPOBOAAT CO CTYMEHYaTbiM NOBbI-
LUEHMEM Hamnps>XEeHUI C pasHuuen ctyneHen ot 15 go 20 MMa. KonuyecTtBo CTyneHen Harpy>XeHus npu uc-
NbITAHUSAX METOA0M TEMMNEPATYPHOIO aHanora COCTaBMAET HE MEHee TPeX A0 U TPEX Mocne npeanonaraemoro
npeaena BbIHOCMUBOCTHU.

MeToa TemneparypHOro aHanora OCHOBaH Ha CKa4ykooOpa3HOM M3MEHEHMM TEMMNEPATYPbl UCMLITYEMOTrO
obbekTa npu nepexoge OT YNpyroro K Heynpyromy Uuknuyeckomy gedopmupoBaHuio. 3a npeaen BbIHOCMU-
BOCTW MPUHMMAIOT HaMNps>XeHNe, COOTBETCTBYIOLLEE TOUKE Mepenoma KyCouHO-NMHENnHON PyHKkuun AT= f(o).

7.11.6.9 [InA perucrpaummn HanpsXkeHWn TEH30PE3NCTOPLI YCTAHABUBALOT:

- Ha KOMece C Hapy>HOW W/UNn BHYTPEHHEN CTOPOHbI BAOML paguyca oT 06oaa A0 CTynuubl MO ChoLU-
HOMY CEYEHUIO NOCEePEAUHE MEXAY TEXHONMOMMYECKMMIU OTBEPCTUAMU (MPU HANU4YUM);

- Ha LUMMMHAPUYECKOW YacTu OCK BHE 30H KOHLIEHTpauuu.
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Mpu ucnonbL3oBaHWM METOAA TEMMNEPATYPHOrO aHanora npegena BeIHOCIUBOCTU HA OMbITHOM OObLEKTE
yCTaHaBNMBAKOT TaKXKe AaTunKku TEMneparyp.

O6pasLbl NPOTOKONOB UCMbLITAHWUIA OCEN U KONEC HA YCTanoCTb NPUBEAEHbI B NPUNOXEHUN J1.

7.11.6.10 UcnbiTaHMa NO onpeaeneHuio XxapakTepucTuk Marepuarna uernbHokaTaHblX KONec npoBoaAT B
cootBercTBun ¢ FOCT 10791, oceri — no NOCT 33200, nuTbIX konecHbIX LeHTpoB — no FTOCT 4491 u kaTtaHbIX
KONECHBIX LIEHTPOB — M0 HOPMATWUBHbIM OKYMEHTaM ', €ACTBYIOLLMM Ha TEPPUTOPUM FrOCYAAPCTBA, MPUHSIB-
Lero ctaHaapr.

7.11.7 XoooBble NOMIMrOHHbIE UCNBITAHUA

7.11.7.1 MNepea Hayanom ucnbiTaHMin NnpoBoaaT nogrotoBky KM no 7.11.2. BeINONHAKT MOHTaX U Hanaga-
KY U3MEepUTENbHbLIX CXeM. YCNOBUA NPOBeAEHNS UcnbiTaHui — no 5.7 n 5.8.

Mpun ucnbITaHUAX BbIMOSHAIOT U3MEPEHUSA CREAYIOLLMX NapamMeTpoB:

- HaNpPsHKeHW B Konecax U 0csXx;

- CKOPOCTEW, Npu KOTOPbIX NPOBOAAT UCMLITAHUS;

- HOMUHAnbHbLIX HArpy3o0K;

- AnHamMuyeckux xapakrepuctuk MNC;

- KPUBBIX Pa3fUYHbIX U3BECTHbIX PAAUYCOB U NPSIMbIE Y4aCTKU NYTU;

- HanpaBnNeH1sa ABUXEHUS,

- HanNu4Kns CTPEnoK;

- napamMeTpoB KOHCTPYKUUU NYTH;

- cuny Tarum MNC.

7.11.7.2 Peructpauyusa HanpsbkeHWi B Koriecax u 0csx, NPOBOAMMAA B NPOLIECCe UCMbITAHWI, JOSMKHA
npeacTaBnaTh COOON HEMpepbiBHbIE peanu3auuu Cryy4anHOro AMHaMWYECKOro Mpouecca B3aumoaencrBust
KM n penbcoBoro nytu. JJomkeH ObITb BOCNPOU3BEAEH 9KBUBANEHT MO peanu3auusiM ¢ UCNONb30BaHMEM CTa-
TUCTUYECKUX COBOKYMHOCTEN, CPOPMUPOBAHHBIX U3 IKCTPEMAasbHLIX aMMANTYA HANPSHKEHUIA.

KonnuecTBo namepeHuin, o6ecneumsaroLmx CTaTuCTUYECKYIO JOCTOBEPHOCTL PE3YNLTATOB, YCTAHABMN-
BalOT B NPOrpaMMe UCNbITAHUI B 3aBUCUMOCTU OT HasHayeHus MNMC n npodunsa nyTu.

8 TpeboBaHusa 6e30NacHOCTU U OXpaHbl Tpyaa

8.1 OBopyaoBaHue u opraHusauusi paboumx MecT nNpu NPOBEAEHUN CTEHAOBbIX UCNLITAHUIA AOIMKHbI CO-
oTBeTCcTBOBaTbL TpebosaHmam MOCT 12.2.003, curHanbHble LUBeTa U 3HaKn 6e30MacHOCTU, MHpOPpMUpPYLOLLME
n obpalialoLue BHUMaHMe 0GCNY>KMBAIOLLETO NepcoHana Ha NoTEeHUMarnbHYl0 WU AeNCTBUTENBHYIO onac-
HoCTb, — no MOCT 12.4.026.

8.2 YYaCTHUKM UCMbITAHMIA Nepea Ha4yanoM UCNbITAHWUI NPOXOAAT MHCTPYKTaX MO TEXHMKE Ge30nacHo-
ctu. Mopagok n Buabl 06y4eHUs, a Takke OpraHn3aLmio UHCTPYKTaXKa y4aCTHUKOB UCTbITAHWI OCYLLIECTBNSAIOT
B cooteeTcTBum ¢ FOCT 12.0.004.

* Ha Tepputopun Poccuiickon Pepepauumn geincteyer TOCT P 554982013 «LleHTpbl konecHble KaTaHble Ansi
XKENe3HOAOPOXKHOro MOABWXHOIO cocTaBa. TeXHUYECKUE YCIOBUSA»
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Mpunoxexnue A
(pekomeHayemoe)

MpuMeHsieMbie CXeMbl KOJNIeCHbIX nap

TMHMA NPUNOXEHUA Harpy3oK
OT PECCOPHOIO NOABELLMBAHUA
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PucyHok A.1 — Cxema geiicteua cun Ha KIM npu onopHo-oceBoM nogsewwmsaHun TO n 04HOCTOPOHHEM TArOBOM
3yBqaTom npusoge

JIMHMA NnpuUnoXxeHus Harpy3ok
OT PECCOPHOro NOABELLMBAHUA
A

CepepnuHa Tenexku

1

T

l

PucyHku A1 n A.2: T(T,; ) — BepTuKanbHasa cuna oT ONopHO-0CEBOro NoAWMNHKKAE, P (P, ) — BepTukanbHasa Harpyska Ha GyKcoByto
LUEKY OCKu cO CTOpoHbI Haberatowero (cGeratowero) koneca; S(S;) — BepTUKanbHas Harpyska Ha HaGeratowee (ceratolyee) koneco
OT pernkca; Z (Z 1) — BepTUKanbHas cuna Ha oCb OT BEAOMOIA LeCTepHU; H — nonepeyHas cocTaBnAoLWan curlbl TPEHNA BHYTPeHHero

Koneca o penbc; Y’ — GokoBasa cuna penbca Ha HabGeratollee koneco; Y; — nonepeyHas cuna uHepuun Krl, Yp— pamHan cuna;
{— paccTonHue oT cepeanHbl GYKCOBOW LKW 4O NNOCKOCTH Kpyra KaTaHWsi COCeJHEro Koneca, £; — paccTosHue Mexay NUHUAMM
NPUNOXeHUA BEPTUKANbHON Harpy3skn k GykcosbiM Wwenkam ock KI; £, — paccTosHve Mexay NNocKoCTAMU Kpyros kaTaHua KIT,
£ — paccTonHWe OT NNOCKOCTU Kpyra KaTaHuA HaGeratowlero koseca o NMIMHUKM AeUCTBUA CUnbl T, £, — paccTosHne oT NNOCKOCTY Kpyra
KaTaHua Haberatowero Koneca Ao NUHUM 4eNcTBnA cunbl Z; G, — Macca 4acTu OCH, 3aKITIOYeHHON MeXay NNOCKOCTAMMU Kpyros KaTta-
HUSA KONec; g — YCKOpeHWe cUnbl TAXKECTH; @ — paccTosaHune mexay cunamm T n T,; a; — paccTosiHue oT cepeanHbl TeNexXkn A0 Cunbl
T4, a, — paccrosiHue mexay cunamu Tu Z.

PucyHok A.2 — Cxema geicteusa Harpy3ok Ha Kl npu ornopHo-oceBoM nogselumBadnn T3 n ABYXCTOPOHHEM TArOBOM
3yb4aTom npusoge
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MnockocTb Kpyra KataHun

JIMHUS NPUNOXEHUS HArPy3sKu
~g OT PECCOPHOIO MOABSLUNBAHMS
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PucyHok A.3 — CxeMa aeiicTBus Harpy3ok Ha KIM ¢ oceBbIM peayKTopoM

CepeauHa

TeNnexKn ™,
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JIMHVS! NPUIOXEHNSA Harpy3Ki
OT PEeCCOPHOIo NoABeILVBaHUS
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PucyHkn A3 u A.4: T(T, ) — BepTuKanbHas cuna oT OropHO-0CEBOro NoALWMNHUKa; P (P, ) — BepTukanbHas Harpyska Ha Bykcosyto
LeliKy ocu co cTopoHbl Haberatowero (cberatowero) koneca; S(S,) — BepTukanbHasa Harpyska Ha Haberatowjee (cOeratliee) koneco
OT penbca; Z — BepTUKanbHas cuna Ha ock OT BEAOMOMN LUeCcTepHU; H — nonepeyHas coCTaBNAOLLas Culbl TPEHNS BHYTPEHHEro Kore-
ca o penbc; Y’ — 6okoBas cuna peneca Ha Haberatolee koneco; Y; — nonepeyHas cunia uHepuyum Kri, Yp— paMHas cuna;
£, — paccTosH1e MexXay NMUHUAMMW NPUNOXEHNA BEPTUKANbHOW Harpy3skn K 6yKCOBbLIM LUENKaM OCK KOMeCHO napsbl; £g — paccTosHue
MeX/y NNOCKOCTAMM Kpyros kaTaHua KI; £ — paccTosHMe OT NocKoCTM Kpyra kaTaHusa Haberatowyero koneca 4o NUHUW AeACTBuA
cunel T, £, — paccTosHWe OT NMOCKOCTU Kpyra kaTaHua HaberatoLjero koneca Ao NUHUM AeicTBrsA cunbl Z; G, — Macca 4acTyi ocH,
3aKMoUYEHHON Mexay NIIOCKOCTAMK KPYroB KaTaHWs konec; G, — Macca [MCKOBOro TopMo3a; g — YCKOPEHWe CUnbl TAXECTH; @ — pac-
cTosiHWe MeXay cunamn T u T,,a, — paccTosAHNe OT cepeauHbl TeNeXkn 4o cunbl T,; a, — paccTosHne mexay cunamu T u Z,
p1 . tpo £p3 — PACCTOSAHMA OT LeHTpa TAXECTU AUCKOBbIX TOPMO30B Ao cOeratowero koneca

PucyHok A.4 — Cxema felcTBus Harpy3ok Ha Kl ¢ TpemMs TOpMO3HBIMU AUCKaMU, PacrionoXeHHEIMU Ha ocK
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P (P 1) — BepTukasibHas cuia Ha GyKCOBYHO LUEliKy OCY CO CTOPOHbI Haberatowero (cberatowero) koneca; S(S-,) — BepTUKasibHasa cuia
Ha Haberatolee (cberatoLLee) Koneco oT penbea; H — nonepeyHas coctaBnsAwLLan cu/bl TPEHUSA BHYTPEHHErO Kosleca 0 pesbC;
Y — 60oKoBas cuna OT pefnbca Ha HaberatwLee Koneco; Y,— nonepeyHas cuna nHepuum Kri; Yp— pamHas cuna; £— pacctosiHue ot
cepeaviHbl BYKCOBOM LUEWKM [0 NAOCKOCTW Kpyra KaTaHusi COCeAHero Koneca; N — paccTosiHue MeXay MHUAMU NPUIOXEHUS Bep-
TUKaUTbHOU Harpy3kn K 6ykcoBbiM Lwelikam ocu KIM;  — paccTtosHve mexay naockocTaMu Kpyros kataHus K, G'0— cuna nHepummn
YyacT OCK, 3aKHYEHHON MeXay M/IOCKOCTAMY KPYrOB KaTaHus Konec.

PucyHok A.5 — Cxema geiicteua cun Ha KM ¢ onopHO-paMHbIM NMOABeLWIMBAHWEM TATOBOro ABUratensa (M NonibIM BasioMm)

PucyHok A.6 — Cxema pacnosioXeHUs KOMECHbIX Yy3/10B U AeliCTBYOLWMNX HArPYy30K B aKMNaxe C pasaBuXHON KI
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MpunoxeHune b
(cnpaBouHoe)

Mpumep pacyeTta KonecHou napbl 1 HOC koneca

5.1 NcxoaHble AaHHble

Korneco npepgHasHauyeHO ANA UCMOMNL30OBAHWUSA Ha MOABWMXXHOM COCTaBe C KOHCTPYKLMOHHOW CKOpPOCTb 120 KM,
HOMUWHanbLHOW cTaTudeckol Harpy3koit oT KIM Ha penbebl 290 kH.

OCHOBHbIE KOHCTPYKLIMOHHbIE AaHHble, CChOPMUPOBAHHBIE HA OCHOBE aKTyariManpoBaHHbIX YepTexei koneca u Krl:

- reoMeTpUs OUCKOBOW YacTu Koneca — S-obpasHas popMa pagmnanbHoro ceveHus,

- AnaMeTp HOBOrO Koreca no Kpyry kataHus HoMmuHaneHbln 0,957 M, npegensHo usHowweHHoro — 0,877 m,

- BHYTPeHHWiA anametp oboga — 0,810 m,

- TONWUHa AncKa HoMUHanbHasa y oboga — 0,020 M, y ctynuusl 0,023 m,

- ogpceT — 0,055 ™,

- paguyc nepexoga gucka B o6og — 0,050 m,

- paguyc nepexofa gucka B ctynuuy — 0,05 n 0,065 M,

- BHYTpeHHUiA gnametp ctynuusl — 0,205 Mm,

- Macca Koneca ¢ nosiHoMepHelM 06040M — 363 Kr, ¢ NpeaenbHO N3HOLWEHHbIM — 245 Kr.

MaTtepuan koneca — cTanb Mapku 2 no MOCT 10791, npefen TeKy4ecTu B AUCKOBOIW YacTU KOTOPOro B pacyeTe
MPUHAT paBHbIM ¢, = 400 MMa.

MpuMepbl pacyeTa NpuBeLAeHbl ANSA ABYX BapUaHTOB COCTOAHMS Koneca:

a) HoBOe Koneco — ¢ NOfTHOMepHbIM 06o40M TonwwmHol 0,073,5 M (Mogenb Ne 1);

6) Koneco ¢ npefenbHO U3HOLWEHHEIM A0 TonwuHel 0,0335 M o6ogom (Mogens Ne 2).

O6beM pacyeToB BKITHOMAET UCCNEL0BaHUS:

- HAC koneca oT gencTBus:

1) MOHTaXHOro HaTAra B COeAMHEHUU Korleca C OChHO;

2) aKcnnyaTauuoHHbIX MeXaHUYeCKUX Harpy3ok (BepTuKanbHOn 1 6okoBon);

- OCeBbIX N pagunarbHbIX ,qeq)opmaqmﬁ o6o,qa Koneca BcneacteBne yMeHbLUEHUA TONLWNHBbI 060,[[,6 n3-3a U3HOCa "
PEMOHTHBIX 0BTOMeK.

3Ha4YeHnsa HaTAara Mexay CTynuuei koreca u ocblo NpuHaTa pasHon A=0,25 MM. 3Ha4eHNs BHELLHUX CMN Ha KONeco
OnpeaenstoT NpeaBapuTeNbHBIM PacHeTOM, OHU PaBHbI:

- BepTuKaneHas cuna S = 292,6 kH;

- 6okoBas cuna Y'=90,9 kH.

B.2 PacueTHasi cxeMa koneca npu BbiGope pa3sMepoB KOHEUHbIX 3fIEMEHTOB

CosnaHune KOHEYHO-3NEeMEHTHON MOAENK Koneca BKMoYaeT B cebsa nccnefoBaHue BRUSHUS pa3Mmepa KOHEYHOro
aneMeHTa W KonuyecTsa 3aNeMeHTOB B MOLENW Ha peaynsraThl BblUMCMeHuiA. 3a CXOAUMOCTb Pe3ynsTaToB NMPUHUMAaoT
Luar, Ha KOTOPOM MakcuMaribHOe 3KBMBaneHTHOe HanpskeHWe no Musecy MeHsieTcs MeHee Yem Ha 3,5 MIMa npu nocne-
JoBaTensHOM U3Mens4eHun cetok. PacueTHele Mogenu koneca M aHanua HAC BLINOMHAT C NPUMEHEHUEM PACHETHOro
komnnekca nporpamMm MSC Patran/Marc. PaccMoTpeHO 04HOBpeMeHHOe AeiCTBME Ha NONTHOMEPHOE KOMEeCco yKasaHHbIX
BblLLIE HarpyxatoLmx paKkTopos.

B AaHHOM npumepe paccMOTpeHbl pesyneraThl pacHeTa TPeX KOHEYHO-3MeMEHTHBIX MOAENeiN Koneca, CoCTOALLMX
13 BOCbMUY3MOBbIX 06beMHBIX Hex-aneMeHToB ¢ BeNUYUHON pebpa B ceveHun Koneca:

1) 9—10 mm; 2) 4—5 MmmMm; 3) 3—4 MM.

MakcumansHble 3KBUMBaNeHTHbIe HanpshKeHnsa B BapuaHTe 2) Ha 4 Mla npeBbiWanu 3Ha4eHus ansa BapuaHTa 1),
YTO BhbILLE peKoMeHyeMoro 3HadeHus. [pun ganbHeAemM N3MenbL4eHUN CETKM B 30HE MaKCUMarbHbIX HanpspKeHWn pasHu-
Lia BeMWYMH 3KBMBANEHTHLIX HanpsXXeHWi B BapuaHTax 2) u 3) coctaBuna 2,5 MlMa, 4To HMXe peKOMEHAYEMOro 3Ha4YEHNS
3,5 MlMa. JancHelllee yMeHbLUeHWE pa3Mepa afeMeHTa HellernecoobpasHo, Tak kak TpebyeMas cxoguMoCTb pesyrnksTa-
ToB focTurHyTa. Ans aHanusa eibpaH BapuaHT 2). Konu4ecTso y3nos B Mogen — 143561, KonNn4ecTBO 3rieMeHTOB —
124564.

B.3 PacueTHan cxema Koneca, NpUHATasA AN oLeHKU MPOYHOCTU

BeinonHeH pacyeT Ha NpoYHOCTb ABYX MoZenen Koneca:

1) mogenb Ne 1 — HoBoe Koneco, fuameTp Koneca no Kpyry katanus 957 mm (nonHoMepHblid 0604);

2) mogenk Ne 2 aHanornyna mogenu Ne 1, nuameTtp no Kpyry KataHust korieca 877 MM (NpefenbHO U3HOLUEHHBIN
o6og). KornuuecTso y3nos B Mogenu — 141048, konuyecTBo afieMeHToB — 122410.

Cxema 3aKkpenneHua U Harpy>XeHuss MOAenun Korneca BHELWHUMU cunamu nokasaHa Ha pucyHke B.1. OnuHa cdpar-
MeHTa ocu B 06e CTOPOHBI, cornacHo npuHumny CeH-BeHaHa, npuMepHo paBHa ee fuameTpy. MNpeaBapuTenbHble pacyeTh
BapWaHTOB 3aKpenieHunii NOATBEPANNU NPaBUNBHOCTL Takoro BelGopa.
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5.4 OuyeHka NpoYHOCTU LesibHOKaTaHOoro Kosieca

B.4.1 OueHka cTaTM4Yeckoi NPoOYHOCTH
OLeHKy CTaTUMYeCcKo NPOYHOCTM Koneca NPOBOASAT MO HaWbO/bLIMM 3KBMBANIEHTHbIM HanpshkeHusaMm B Hambonee
«OnacHow» 30He. OLEeHKY CTaTU4ecKo MPOYHOCTU NPOU3BOAAT NO hopmye

or A B.1
MNk= 5 [I'IK]. (.1)
Ouwax
roe oT — npefen TekydyecT matepuana LeflbHOKaTaHOro Koseca. 3HaudeHue npefena TekyyecTu MPUHSATO pas-

HbiM OT = 400 MMNa no aHanorMm c uefbHoKaTaHbIM CEPUMHbIM KOSIECOM, W3rOTOB/IEHHbIM U3 CTasn
Mapku 2 B COOTBETCTBMM € TpeboBaHmamu FOCT 10791;

Crax — MaKCMasibHble 3KBUBaJIEHTHbIE HaNPSXXEeHNUA OT MOHTaXHbIX (3al'|peCCOBKa ocn B CTyHMuy) N BHELWHUX

Harpysok, npeflyCMOTPEHHbIX PACYETHbIM PEXMMOM, B Hambosiee HanpshKeHHbIX 30HaX Koseca;
[nK] —  ponyckaemblii KO3(h(ULMEHT 3anaca cTaTuyeckoli NPOYHOCTM Aucka Koneca, NpYHUMaeTcsl B Ananaso-
He oT 1,0 go 1,2. Ecnm cymmapHble HanpsbkeHusi B Hanbosiee HarpyxeHHOW 30He SBMAITCA CXMMalo-
LWMMK, TO A0MNyCKaeMblii KO3(h(PMLMEHT 3anaca cTaTMYeCKO NPOYHOCTN NpUHMMaeTcs pasHbiM 0,9.
Ha pucyHkax B.1 n B.2 npuBefieHbl 3KBUBaNIEHTHbIE HaNPsHKEHUSI B KOJiece € NOJIHOMEPHbIM Y U3HOLIEHHbLIM 060-
nom (mogenm Ne 1 um Ne 2).
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CToKB' MI"la
® - mogenb Ne 1, dntopa HanpsHKEHUI AN HWKHEWR yacTu koneca, a = 0%
—————————— Mogenb Ne 1, Snopa HanpshxeHuii Ana BepxHeli yactu koneca, a = 180°;
a - mogenb Ne 2, 3niopa HaNpsHKEHUA ANs HWKHER YacTu koneca, a = 0%
— - mMogenb Ne 2, ntopa HanpshKeHuii ANnst BEpxXHe Yactu koneca, a = 180°
PucyHok B.1 — 3kBMBaNEHTHbIE HaMpsHKeHWs1 Ha BHYTPEHHEN CTOpPOHe Koneca
CIoKB' MMNa

Paauyc, Mm

—¢— - Mogenb Ne 1. Sniopa HanpshkeHwii Ans HUXHel yacTu koneca, a = 0°
— - mogesnb Ne 1. Jntopa HanpshkeHWn 4na BepxHei yactu koneca, a = 180°
—a - mogens Ne 2. dniopa HanpshkeHuid ANa HKHel yacTn koneca, a = 0°;
---------- mMogenb Ne 2, 3niopa HanpshkeHWin Ana BepxHei yacTu Koneca, a = 180°

PucyHok B.2. — OKBMBaJIEHTHbIE HANPsXEHUS1 HA BHELWHEl CTOpPOHe Koneca

HanpspkeHnsi paccymTbiBa/INCb NPYM COBMECTHOM AEWCTBUM YNOMSIHYThIX CUIOBbIX (DAKTOpPOB. B Kosece ¢ nosHo-
MepHbIM 06040M MakCMMa/lbHble 3KBMBA/IEHTHbIE HAMPSHKEHUS NOSyYeHbl Ha BHYTPEHHE CTOpoHe aucka (pagumyc —
0,272 wm), cocTaBnsAwT 263 Mla, Ha BHelwHel cTopoHe — 139 MlMa. B konece ¢ U3HOLWEHHbIM 06040M MakCcMMaslbHble
3KBMBA/IEHTHbIE HAMPSXXEHUS1 HAa BHYTPEHHEN CTOopoHe gucka B6/M3n o6oga cocTaBnsAwnT 302 MlMa, Ha BHELWHel CTOpO-
He— 160 MIMa. Takumn 06pa3oM, yMeHbLUeHNe TONWMHbI 0604a Ha 40 MM NOBbIWAET 3KBUBAJIEHTHbIE HANPSXEHUs Ha
BHYTPEHHEW CTOPOHe Kosieca B6/M3n oboga Ha 14,8%, Ha BHeLIHel CTOpPOHe koneca — Ha 15 %. [ MakCMMasibHOro
3HaYeHNa 3KBUBAIEHTHbIX HanpshxeHuin 302 MMa koadhhmumeHT 3anaca cTaTmyeckoin npoyHoctu n = 400/302 = 1,32,
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41O Bhiwe [n,] = 1,0. 3HayeHue [n,] = 0,9 He NpUBNEKaETCA K OLEHKE CTaTUHECKOR NPOYHOCTH, MOCKOMbLKY KO3 (ULIMEHT
3anaca JocTaTovHo BbICOK. 3HadeHue [n,] = 0,9 Heo6xoaMMO MCMOML30BaThL B TOM Criyvae, Korga He YAOBneTBopseTca
TpeGosaHue n, 2 1,0. Mpyn STOM HeOBXOAMMO NO 3HAKY MMaBHbLIX HANPSKEHMIA OnpeenuTb, ABMNSETCS NW STa 0bnacTb pac-
TAXKEHWEM UIN CXKaTUEM, W OLEHWUTL pa3Mepbl 30HbI TEKYYECTH.

CMmelleHWe obofa BO BHYTPEHHIOK CTOPOHY OTHOCUTENbHO CTYMULbI Koneca Ans Harpysku ot KM Ha penbcel B MO-
fenu Ne1 coctaenseT 1,29 MM, B mogenu Ne2 — 1,44 mm. CoOTBETCTBYHOLLME U3BMEHEHUSI Pa3MEPOB MEXLY BHYTPEHHUMM
rpaHsmu oboabes B Kl paBHbl MUHYC 2,58 MM 1 MuHyc 2,88 mM. Jonyckaemelii pasmep no MOCT 4835 cocTaBnseT gns
KM nntoc 2 MM, MuHyc 1,0 MM. Takum oBpa3om, paccHnTaHHOE KOMNeCOo He YA 0BNETBOPSET N0 STOMY nokasaTesnto Tpebo-
BaHWSAM CTaHaaprTa.

B5.4.2 OueHKa conpoTUBINEHUA YCTanocTu Koneca

OueHKy COMpOTUBIEHUS YCTaNoCTH KONec NPOU3BOAST MO COOTHOLLEHMIO:

Ga.,ukz
Nnve= —==>[nv«l, B.2
yx= o2y (62)
rane [”y.K] — JonyckaeMoe 3HaveHue 3anaca conpoTUBMEHUSI YCTarNocTu, NPUHATOE paBHbIM 1,5, T.K. UCNOMb3YHOTCA 3KC-
nepuMeHTanbHble AaHHbIE NO UCMBbITAHUAM Ha YCTanoCTb HAaTYPHbLIX KONec;
Ny — KoadhbpULMEHT 3anaca CONpOTUBIEHNA YCTaNoCTH Koneca,

Capq — MPeAen BbIHOCMMBOCTW Koreca, Mony4eHHbIit B YCNOBUAX CTEHA0BBIX HATYPHBIX UCMbITaHUA Npn acuMme-
TPUYHOM LIMKIIE HarpyXeHUs perynspHbIM KpyroBbiM U3rubom ¢ y4eToM AeNCTBUS MOHT&KHBIX U OCTATOMHbIX
HanpsixXeHuii. Ha ocHoBe paHee NMPoBEAEHHbBIX UCMBITAHUIA NPOTOTUNOB NPUHUMaEM L1 OLEHKU MPOYHOCTU
G, p = 140 MIMa npu cpeaHem HanpshkeHun uukna 100 MIMa. KosdduumeHT k, Ans sToro criy4as (cTans map-
Ku 2) paeH 0,895;

; — BeUYNHa aMninNTyAbl pacHeTHbIX HanpshkeHW B BeIBpaHHON TOYKe Koneca OT AMHaMUYeCKNX Harpy3ok. Am-
NNUTyAa pacueTHLIX HANPSXKEHUA G,; ONPefenaeTcs Kak NonypasHoCTe HanpsxeHUA Npu YrroBOM MOSOXeHUU
pac4eTHOro ceveHNs Kofleca OTHOCUTESNbHO TOUKM KOHTaKTa ¢ pefibcoMm, pasHomM 0° 1 180°, T.e. 3a nonyobopoT
koneca, no gpopmyne

Oq

j(0) ~ i(180) . (B.3)

Mpw 3TOM CpefHNe HaNPsHKEHNSA O, BLIMUCMAIOTCS No dopmyre

Oy = U0, 64)

KoathduumeHTsl Ky U Ky, ¢ NOMOLLbIO KOTOPLIX YYMTLIBAETCA BIIMSHUE Ha CONPOTUBREHUE YCTaNoCcTn acUMMETpPUIA
LMkna npu CTeHAO0BLIX UCNBITAHUAX U B pacdeTe, COOTBETCTBEHHO, ONPeAENSIoT no dhopmyne

ki2=10-0,42 (?) (6.5)
T

Ha pucyHkax b.3, 6.4 u B Tabnuuax 1, 2 npuBeAeHbl 3MOPbl U 3HAYEHUST paguanbHbIX HaNPSKeHWH No paguans-
HOMY CEYEHUI0 NOSTHOMEPHOrO W U3HOLEHHOTO Kofec Npu AelCTBUM CUNOBLIX (haKTOpOB: 3aNpPeCcCOBKU OCU C HATAroM
0,25 MM, BepTUKanbHoW cunbl S = 292,6 kH 1 6okosoit cunbl Y' = 90,9 kH, a Ha pucyHkax b.5, .6 — antopbl paguanbHbIx
HanpsbkeHUid NpU pasHbix Harpyskax Q ot Kl Ha penbcbl.

Ha ocHoBe rpacuKoB CyMMapHbIX pagimanbHbiX HanpskeHWid BoiGpaHbl paguychl kofieca ¢ HanbonblMM pa3Maxom
HanpsbkeHUid Mpu nornoxeHusx koneca 0° n 180°.
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or, MMa
—b—- Mogernb Ne 1, 3nopa HanpsKeHWi ANS HWKHeR yacTu koneca, a = 0%
--------—- MOAEeNb No 1, niopa HanpshkeHuii Ana BepxHell YacTu koneca, a = 180°%;
—— - Mogenb Na 2. 3niopa HanpshkeHUn Ona HWKHeW YacTu koneca, a = 0°;

— - mogenb Ne 2. 3ntopa HanpshkeHUn s BepxHeli yactu Koneca, a = 180°

PucyHoK 5.3 — 3ntopbl paauasibHbIX HAMPSDKEHUIA MO CEYEHMIO KOMECa C MOMHOMEPHBIM 11 U3HOLLIEHHbIM 0B0A0M C €ro

BHYTPEHHE CTOPOHbI Mpu Harpyske ot KIM Ha penbesl Q=30 Tc (4-0,25 Mv, S=292,6 KkH, ¥'=90,9 KH)

op MMa

mogenb Ne 1. Sniopa HanpshxeHuid Anst HUXKHel yacTu koneca, a = 0°;
mogenb Ne 1. Sniopa HanpsxeHuid Ans BepxHei yactu koneca, a = 180°%;
Mogzenb Ne 2. Sniopa HanpshXeHUid ansi HUXHel yactu koneca, a = 0°%;
Mogenb Ne 2. Sniopa HanpshxeHuid 4ns BepxHei yactu koneca, a = 180°

P

PyicyHOK B.4 — 3ntopbl paamanbHbiX HAMPsDKEHIA MO CEUEHIIO KOMECA C MOSHOMEPHBIM W M3HOLLEHHBIM 0BO/0M C €ro

BHELLHE CTOpOHbI Mpu Harpy3ke ot KIM Ha penscbl Q=300 kH (4=0,25mMm, S=292,6 kH, ¥'=90,9 kH)
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£ Tab6nwuya b.l — Hanpsbkenna (Mra) n KosapdpuumeHTsl 3anaca ConpoTMBAEHUST ycTanoctun (NMyk) B Konece mogenn Nel npu COBMECTHOM AEWCTBUM BEPTUKALHON W
6OKOBOII Harpy3ok u Hatsare A = 0,25Mm

3 BapuaHT HarpyxeHus 3 BapuaHT Harpy»xeHus
OHa OHa °ai 'mi K2 -
A S Y g 30 A s oy g & A ‘m ¥.
puctynuyHas - - — punctynuuyHas -
n ar 13 37 186 -136 n 13 18 87 82
(r=177 mv, a = 0 34*  -169 -122 (r—177 mm, a = 180°) -17 79 75 118 -34 1,036 1,37
BHYTPEHHSAS CTOPOHa al@3) — _ _ _ .152  BHYTPEHHss CTOpoHa 84 107 -30 1,032 1,51
-136 7
MpuctynnuyHas ar 35 48 -219  -135 Mpunctynunynasa 35 -23 104 116
(r =187 mm, a = 0°) 44 -199  -120 __ (r=187 mm, a = 180°) -21 95 109
BHYTPEHHSA CTOPOHa 42 188  -111 BHYTPEHHSA CTOPOHa .20 89 104 130 -13 1,014 122
A0 177 -102 -19 84 100 19 -9 1,009 1,33
°1 (°3) 142 117 11 -6 1,006 1,42
127 110 104 '3 1,003 1,51
-117 105
-107 101
MprnctynnuyHasa of 46 50 -206  -110 MpuctynunyHaa 46 -24 99 122
(r=196 mm, a = 0 46 -188 -96 (r= 196 mm, a = 180°) -22 90 114
BHYTPEHHAA CTOPOHA 43 -177  -8s8 BHYTPEHHASA CTOPOHA -21 85 110 }(l)% 69 833‘11 122
°1 ("3) 113 125 102 12 0,987 151
-99 117
-90 113
MpuctynnuyHas g 52 97  -123 -272 Mpuctynuunaa -52 s 36 -10
(r=272 mv, a = 0 -89  -112  -253 (r=272 mv, a = 180°) 6 33 -13
BHYTPEHHAA CTOPOHA -84 -105 -241 BHYTPEHHASA CTOPOHA 5 28 -19 12673 ijg Hig if’é
"1 (°3) -285 11 116 137 1144 154
-266 -14
-253 21
Mpunob6opaHasna g 20 -7 104 76 MpnobopgHasa -20 10 -49 59
(r=351 mm, a = 09 , 82 (r=351 mm, a = 180°) 60 71 11 0,988 2,18
BHYTPEHHAA cTopoHa ! (°3) BHYTPEHHSAA CTOPOHa
MpuctynuyHas of -110 -94 168 -36 Mpuctynmuynasa -110 31 -91  -171
(r=186 mMm, a = 0°) -1 (03) 36 (r=186 mwm, a = 180°) 173 69 -105 1,110 2,52
BHELUHAA CTOPOHA BHELUHASA CTOPOHA
MpuctynunuyHas g -114  -103 168 -49 Mpuctynunuynasa -114 33 -94  -175
(r=195 mm, a = 0°) 50 (r=195 mw, a = 180°) 176 63 -113 1,119 2,78

0
BHELLIHAA CTOPOHa ( 3) BHELIHAA CTOPOHa

9T0C—€8.€€ LO0



OkKoH4YaHue Tabnanubl b.1

BapuaHT Harpy»<eHns BapuaHT Harpy>xeHus
3oHa 3oHa °ai ’mi k2 "y, K
A S Y e 39 A s oy g @ ca ‘m 2
MpucTtynuuyHasa .. -110 -101 149 -63 Mpuctynunynaa -110 3l -85  -165
(r =200 MM, a = 0°) ® (° .65 (r=200 MM, a = 180°) .168 52 -117 1,23 3,38
BHELLHAS CTOPOHa (°3) BHELLHAS1 CTOPOHa
MpuctynudyHas ¢ 22 35 70 127 MpucTtynunyHnaa 22 -1 -23 -2
(r=272 mv, a = 0) s 133 (r=272 mm, cc= 180°) 3 68 65 0,932 2,14
BHELLHAS CTOPOHa ® (°3) BHELUHSA CTOPOHA
MpunobopagHas o -1 -97  -134 -231 MpnobopgHasa -1 -5 55 50
(r =354 mv, a = () -89  -122 -212 (r= 354 mm, a = 180°) -5 50 44
BHELLUHASA CTOPOHa -84 -115 200 BHELLHAS CTOpOHa -4 47 42 141  -91 1,096 1,22
-80 -108 -189 -4 44 39 128 -84 1,088 1,33
® () 2231 50 121 -79 1,083 1,40
212 44 114 .75 1,078 1,48
=200 42
-189 39

* HanpshXeHust Npy Harpyske 27 T OT KONMecHoi napbl Ha penbcsbl ¢ (A = 0,25 Mv, S =269,16 kH, Y = 82,791 kH).
** HanpsbkeHust Npy Harpyske 25 TC OT KONEecHOI napbl Ha penbebl (A = 0,25 Mv, S = 253,54 kH, ¥ = 77,395 kH).
% HanpspkeHwst npy Harpy3ke 23,5 TC OT KonecHoli napbl Ha penbebl (A= 0,25 mm, S = 241,824 kH, Y = 73,349 kH).

Ta6nunua b.2 — Hanpskenus (MMa) n KoagduumeHTbl 3anaca CoONpPoTMBAEHUs ycTanocTu (nyk) B Konece mMogenn Ne 2 npy COBMECTHOM AeCTBUMN BEPTUKAIbHOM
1 6OKOBOI Harpy3ok u Hatsare A = 0,25Mm

BapuaHT Harpy»xeHus BapuaHT Harpy»xeHus
3oHa ao 3oHa ansy o °mi k2 v
A S y E A S y E
MpuctynuuHasa ® 11 42 -196  -143 MpuctynnyHasa 11 -16 65 60
(r=177 mm, a = 0°) o (°3) .158 (r=177 mv, a = 180°) 60 109 -49 1,051 1,51
BHYTPEHHAS CTOPOHA BHYTPEHHSAS CTOPOHa
MpuctynuuyHasa g 32 55 -232  -145 Mpuctynuunaa 32 21 78 89
(r =187 mm, a =0°) 51* 211 -128 (r= 187 mm, a = 180°) 19 71 84
BHYTPEHHSS CTOPOHA 48~  .198 -118 BHYTPEHHSS CTOpPOHA -18 66 80 121 -31 1,033 134
110 -25 1,026 1,46
® (i) 152 %0 9 18 1,019 161
-134 85
-117 8l
MpuctynuuyHas g 43 57 -220  -120 Mpuctynununasa 43 2115 97
(r=196 MM, a =0°) 52 -200 -105 (r= 196 mm, a = 180°) -19 68 92 11 .13 1,014 1,43
BHYTPEHHAA CTOPOHA ® (@) .123  BHYTPEHHsS CTOpoHa 98 101 -8 1,008 1,56
-108 93
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3oHa

MpunctynuuHaga
(r=272 mm, a = 0°
BHYTPEHHAS CTOpPOHA

MpunobopgHasn
(r=351 mm, a = 0°
BHYTPEHHASA CTOPOHa
MpuctynnyHas
(r= 186 mm, a = 0°)
BHELLUHASA CTOPOHA

MpuctynnyHas
(r=195 mm, a = 0°)
BHELLHASA CTOPOHA

MpuctynnuHasna
(r=200 mvm, a = 0°)
BHELLUHASA CTOPOHa

MpuctynnuHasna
(r=272 vm, a = 0°)
BHELLUHASA CTOPOHa

MpnobopgHasa
(r =354 mm, a = 0°
BHELLHASA CTOpPOHa

jft OkoHuanue Tabnuusl b.2

C‘—

(°3)

(°3

or
cu(o3)
or

cy(o3)

or
0i(03)

or
Oi(a3)

or

Oi(a3)

-47

-19

-105

-108

-104

20

BapuaHT HarpyxeHus

S

-119
-109
-103

-12

-108

-119

-118

40

-158
-145
-137
-131

y

-146

-133

-124

-118

62

179

180

162

91

-82
-75
-70
-66

-312
-289
-274
-263

31

-60

151

-236
-217
-204
-194

ao

-327
-303
-287
-276

25

155

-237
-218
-205
-195

3oHa

MpuctynnyHasa
(r=272 mm, a = 180°)
BHYTPEHHASA CTOpPOHAa

MpnoboagHasd
(r= 351 mm, a = 180°)
BHYTPEHHASA CTOPOHa
MpuctynuuyHasna
(r=186 mm, a = 180°)
BHELLHAS CTOPOHAa

MpuctynuuyHasna
(r=195 M, a = 180°)
BHELLHASS CTOPOHa

MpuctynnuyHasa
(r- 200 mm, a = 180°)
BHELLUHAS CTOPOHa

MpuctynunuyHasn
(r= 272 mm, a= 180°)
BHELLUHASA CTOPOHAa

MpunobopgHasn
(r= 354 mm, a = 180°)
BHELLUHASA CTOPOHa

BapuaHT Harpy»eHus

* HanpshkeHust npu Harpyske 27 T OT KONeCHOWM napbl Ha penbebl ¢ (A = 0,25 mv, S =269,16 kH, ¥ = 82,791 kH).
** HanpshkeHus npy Harpyske 25 TC OT KOsiecHol napbl Ha penbcbl (A = 0,25 mm, S =253,54 kH, ¥ = 77,395 kH).
*** HanpshkeHns npu Harpyske 23,5 TC OT KOs1ecHOW napbl Ha penbcebl (A = 0,25 mm, S = 241,824 kH, Y’

A S Y g
-47 5 20 -22
5 18 -24
4 17  -26
4 16 -27
-19 10 -43 -53
-105 28  -72  -149
-108 30 -74 -153
-104 29 68 -144
20 -1 -13 6
6 47 44
-6 43 40
-5 40 38
5 38 36
= 73,349 KH).

-22
-24
-26
-27

-54

-151

-154

-147

43
39
37
35

153
139
131
125

40

58

54

43

74

140
129
121
115

-175
-164
-157
-152

-15

-101

-105

81

-97
-90
-84
-80

1,184
1,172
1,165
1,160

1,016

1,098

1,106

1,110

0,915

1,102
1,095
1,088
1,084

121
1,32
1,39
1,45

3,97

2,96

3,20

4,04

1,93

1,23
1,33
141
147
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or MMa

— - Q =30 TbiC. 3Mtopa HaNpPsHKEHUIA 415 HKHER YacTu koneca, a = 0°%;
---------- Q =30 Tbic. 3ntopa HanpsXeHWli oNa BepXHeli YacTu koneca, a = 180°;
=0-— Q =27 TbiC. Dntopa HaNPSHKEHWIA ANA HUXKHEW YacTu Koneca, a = 0%
---------- Q =27 TbiC. Anopa HaNpsHKEHWIA ANA BEpXHeli yacTu koneca, a = 180°%
— - Q =25 TbIC. Dntopa HaNPsHXEHWI 4718 HUKHEW YacTu Koneca, a = 0%

— - Q=25 TbIC. JMtopa HaNPSPKEHWIA AN BEPXHER YacTu koneca, a = 180°%;
—»---—- Q = 23,5 TbIC. Dntopa HaNPSHKEHWI 4718 HWKHE YacTu Koneca, a = 0°%

- Q=23,5 Tbic. 3Mtopa HanpsHKEeHWIA 4151 BEPXHEN YacTu Koneca, a = 180°

PucyHok 6.5 — Oniopa paguanbHbiX HaNPsS)XEHU Mo CeYeHMo Kosleca C ero BHyTPeHHel CTOPOHbI MpU pasHbiX
Harpy3kax Q ot KIN Ha pesibChbl
or, MMa

m* - Q=230 TbiC. Intopa HaANPSHKEHWIA ONS1 HKHEN YacTu koneca, a = 0°%

— - Q=30 Tbic. Ontopa HaNpsHKeHWn g BEPXHeR YacTun Koneca, a = 180°;

— - Q=27 TbiC. 3ntopa HaNpsHKEHWA A1 HUXHER YacTu koneca, a = 0°%

— - Q=27 Tbic. dntopa HaNPSHKEHWIA 4111 BEPXHEN YacTu koneca, a = 180°%;

—0— - Q =25 TbiC. dntopa HaNPsHKEHWIA JNs1 HWKHEN YacTu koneca, a = 0°%

--------- Q =25 Tbic. Intopa HanpshxeHWli oNa BepxHeli yactu koneca, a = 180°%;
m - Q=23,5Tbic. Sntopa HanpsHKeHUii 418 HUXHER YacTu koneca, a = 0%

--------- Q = 23,5 TbIC. dMIopa HaNpsHKeHW AN BEPXHel YacTu koneca, a = 180°

PucyHok 6.6 — 3ntopa paguanbHbiX HaNpPsHXXeHWN NO CeYEeHU0 Koneca C ero BHELWHEN CTOPOHbI MPU pasHbiX Harpyskax
Q ot KI Ha penbcehl
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HaumeHblune 3Ha4YeHUs KO3 DULMEHTOB 3anaca CONPOTMBIIEHNS YCTanocTu paBHbl: B NPUCTYMUYHOW 30He C BHY-
TpeHHeii cTopoHbl n,,, = 1,22 (Q = 300 kH), 4To HKe Tpebyemoro aHaveHus 1,5. MNpu cHuxeHnn Harpysku Ha KM go 270 kH,
250 kH 1 235 kH k03 pULUMEHT NOBLILIAETCS M JOCTUraeT COOTBETCTBEHHO 3HaveHwuit 1,33; 1,42 u 1,51. B cpeaHeii nso-
HYTO YacTu koneca (paguyc 272 Mm) n,, = 1,32, 4To Takke Hxe Tpebyemoro sHaueHus. B npnoGoAHOI 30He € BHELLHeN
CTopoHkI Koneca n,,, = 1,22 npu Q = 300 kH, 4To HMxXe gonyckaemoro sHaveHus [n, 1= 1,5. Tpu CHUKEHUN Harpyskn oT
KM Ha penbckl o 270 kH, 250 kH 1 235 kH 3HaveHne ny« BO3pacTtaeT 40 1,33, 1,40 n 1,48 cOOTBETCTBEHHO.

Mpu n3Hoce oBofa B Korece ¢ KPMBOMNMHEHEIM AnckoM (Mogens Ne 2, Tabnuua 2) CHU3MIUCE 3HaYeHNs Koadhdu-
LMEHTOB 3araca COnpoTUBIIEHUS YCTaNOCTU B CPEAHEN YacTu AUcKa Ha paguyce 272 MM C BHYTPEHHeN CTOPOHBl — ¢ 1,32
4o 1,21 npn Q=300 kH.

BakntoveHune: paccMaTpuBaeMoe KOMeco € TOYKU 3peHUs COMPOTUBIIEHNS YCTanocT MOXeT BblTb UCMOMb30BaHO
npu HOMWHanNbLHoN Harpyske oT Kl Ha penbcbl 4o 235 kH.
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lMpunoxeHune B
(cnpaBoyHoe)

3HayeHus AMaMeTPOB NOACTYNMYHOM YACTN OCei KOMECHbIX Nap Arisi HOBOTO NPOEKTUPOBAHUSA

B.1 PacueTHble 3Ha4eHNA AunameTpoB NoACTYNUYHON YacTu oceit KM suiGupator no Tabnuue B.1.

TabnuyaB.1

Ny HomuHanbHasa ctatudeckan Harpyska ot KM Ha penbcebl Q, kH
1,32 295 | 275 |260 |245 |[230 |220 |210 [196 185 175 | 165 155 145 | 135 125
1,25 310 | 295 |275 |260 |245 |230 |[220 |210 196 185 | 175 165 155 | 145 135
1,18 330 |310 | 295 |275 |260 (245 [230 (220 |210 196 | 185 175 165 | 155 145

Oua- | 1,25 | 0,245 | 0,241 [ 0,236 | 0,232 | 0,228 | 0,224 | 0,220 | 0,216 | 0,212 | 0,208 | 0,204 | 0,200 | 0,197 | 0,193 [0,190
:“i’p 118 [ 0241 [ 0,236 [ 0,232 | 0,228 | 0,224 [ 0,220 | 0,216 | 0,212 | 0,208 | 0,204 | 0,200 | 0,197 | 0,193 | 0,190 [0,187
neca | 1,12 | 0,236 | 0,232 | 0,228 | 0,224 | 0,220 [ 0,216 | 0,212 | 0,208 | 0,204 | 0,200 | 0,197 | 0,193 | 0,190 | 0,187 |0,183
dM 10602320228 | 0,224 [ 0,220 | 0,216 | 0,212 | 0,208 | 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 | 0,204 | 0,200 | 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 | 0,200 | 0,197 | 0,193 | 0,190 | 0,187 | 0,183 | 0,180 | 0,177 [0,173

0,90 | 0,220 | 0,216 | 0,212 | 0,208 | 0,204 | 0,200 | 0,197 | 0,193 | 0,190 | 0,187 | 0,183 | 0,180 | 0,177 | 0,173 0,170

lpumep — lNpu 3adaHHbIX UCXOOHBIX daHHbIX N, = 1,32, Q = 245 kH, D = 1,25 M Ha NepeceyYyeHUU eepmukKanu
om Q = 245 kH u eopuzonmanu om D = 1,25 m nony4yaiom d = 0,232 m.

B.2 KoacbdpuumeHTbl, M3MEHEHNe KOTOPLIX BNUAET Ha BENUHUHY pacyeTHOro AuaMeTpa NoACTYNUYHOK YacTu ocH,
npusegeHsl B Tabnuue B.2.

3HaveHUs ko3t PULMEHTOB, MOMYyYEHHbIE NPU NPOEKTUPOBAHUN PACYETHLIM MyTeM (NPOEKTHLIA pacyETHbIA KOad-
MLUMEHT), cpaBHMBALOT CO 3HAYEHUAMM, YCTaHOBNEHHLIMKU B Tabnuue B.2.

TabnuyaB2
KoadhebnuymeHTsl Ky, k, in Jy L 3 m n
[dvnanasoH Or03p0|0OT02p (0T 055|017 7 po|OT 045|0T 065|0T 002|O0T 1,18
3Ha4eHui 0,4 0,4 no 0,7 9,5 8o 0,55 8o 0,9 no 0,05 ao 1,32
3HaveHus gns
pacdeta d
B Tabnuue B.1 0,4 0,3 0,6 7,7 0,5 0,8 0,025 —

B.3 Pa3HoCTb NPOEKTHOMO Pac4ETHOrO U YCTaHOBEHHOTO B Tabnuue B.2 3HaueHuit K03 hULMEHTOB, BIUSIIOLLMX Ha
MPOYHOCTL OCU, CPaBHUBALOT C BENUYMHAMU U3MEHEHUS KO3 ULIMEHTa, yCcTaHoBMeHHoro B Tabnuue B.3. Ecnn pasHocTs
NpeBLILIAeT BENUYNHY UBMEHEHUSA KOS (ULIMEHTOB No Tabnuue B.3, To npuHumatoT Gnuxaiiee Gonbluee 3HadYeHWe d no
Tabnuue B.1; ecnn MeHblue — To Bnukaillee MeHbLLee 3Ha4eHme.

TabnuyaB.3

KoaddhmumeHTsl K, k, In Jy r 1) m n

Bennuunna nameHeHus
KoadppuLmeHTa, npu
KOTOPOM HeoBXxoAumMo
npuHuMaTb  Bnvxai-
WA coceaHuin aua-
MeTp d NOACTYNUYHOWM
4YacTu ocu 0,09 0,225 0,225 9 0,07 0,24 0,029 0,06

TMpumep — MpoekmHbIi pacyemHbil KoaghghuyueHm macchki 6ykcoeoeo y3na m = 0,06 6osbue NpuUHAMo20
no mabnuye B.2 (m = 0,025). lNonyyeHHass pazHocms 0,06 — 0,025 = 0,035 6onbwe KoahpuyueHma, NPUHAMO20
no mabnuye B.3 (m = 0,029). B amom cny4ae npuHumairom 6nuxaliwee 6osbwee 3HayeHue no mabnuye B.1
(d =0,236 m).
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Mpunoxexue I
(cnpaBouHoe)

Mpumep pacyeTa BEPOATHOCTH YCTANIOCTHOrO NOBPEXAEHUs1 OCHU KOFeCHOW napbl

.1 NMpumep pacyera c UCNONb3OBAHUEM Pe3yNLTATOB NOMIMIOHHbIX UCMbITAHUIA

UcxopHble AaHHble:

BWJ, NOABWXHOIO cocTaBa — TENMOBO3 NMaccaXXUpCKui,

TUN TAroBOro NPUBOAA — OMOPHO-PAMHBIIA,

KOHCTPYKLIMOHHas ckopocTb — 160 km/y,

HOMMWHarbHas cTaTuyeckas Harpyska oT KonecHOW napbl Ha penbebl 225 kH.

Pesynsrartbl XoA0BbIX NOMIUIOHHBIX UCMbITAHUIA U UCTIBLITAHWA Ha YCTanocTb:

pacnpefeneHue Bcex aMriuTyz, HanpsHKeHUA NPOUCXOANUT N0 HOPMaNbHOMY 3aKOHY,

KONMYeCTBO 9KCTpeMarnbHbIX aMNNTYA B reHepanbHO| (CyMMapHOR) coBOKYNHOCTH Belwe 0,50_, j cocTaenset 60-
nee 25 %,

KoabhULMEHT BapuaLmm amnnuTyz HanpsxeHnin npu usrube v, = 0,3,

npeaen BEIHOCIIMBOCTM CpEAHEN 3anoAcTynUYHON YacTu ocu npu usruée 160 MMa,

ko3 PULMEHT BapuaLuu Nnpeaenos BEIHOCIIUBOCTU Vg = 0,1,

nokasarernb HaknoHa KpMBOW ycTanoctn m = 8§,

YMCIo LMKIOB B ToUKe neperuba kpusoit yctanoctn Ng = 107.

PacueT BepoATHOCTY yCTanocTHoro nospexaeHns U, onpeaenatot no gopmyne

1-n
U A2, +v2 ' )
_1ﬂ VO',-
Pesynsratbl pacyeToB npuBefeHbl B Tabnuue 1.
Tabnuyali
HaumeHoBaHue napameTpa 3HaueHue

MaTeMaTu4eckoe oxuaaHue 93,3
OTHOCUTENBHbIA KOS PULIMEHT 3anaca 0,583
3HaueHue 1 npu Npobere NOKOMOTUBA, KM 3108 2,35

1,5-108 2,453

0,75:106 2,659
3Hadenune U, npun npobere NOKOMOTUBA, KM 3-108 3,643

1,5-108 3,75

0,75:108 4,139
BepoSTHOCTb YCTaNOCTHOMO NOBPEXAEHUS koneca P nocne npobera no- | 3-108 0,000
KOMOTUBa, KM 1’5.106 0.00009

0,75-108 0,000017
BepoSTHOCTb TOTO, YTO HU OfHa U3 4800 oceil He NoMy4uT yeTanocTHoro | 3-108 0,3679
noppexageHuna nocne npo6era JTOKOMOTUBA, KM 1 5.105 06500

0,75-108 CTpemuTes K 0
BepoATHOCTb TOro, YTO YyCTanocTHOE NOBpeXeHue Nory4uT ofHa u3 3-108 0,3476
4800 ocelr nocne npobera NOKOMOTUBA, KM 15-108 0.2647

0,75-108 MeHee O

.2 Mpumep pacuyera Npu OTCYTCTBUU MONMUIOHHLIX UCTbITaHUIA

B naHHom npumMepe onpegereHa BepPOATHOCTL Ge3oTkasHoM paboTel Py Koreca Mo HarpyXeHHOCTU 30Hbl C MUHH-
MarbHBIM K03 DULMEHTOM 3amnaca NpoYHOCTH.

BepoaTHocTn 6e3oTkasHoW paboThl (COOTBETCTBYIOLLAA BEPOATHOCTb NOBPEXAEHUSA Pp =1 = ps) Npu OTCYTCTBUN
npefCcTaBUTENbHBIX KCNEPUMEHTaNbHbIX AaHHLIX MPUBNMKEHHO MOXET GbITb OLEHeHa pacyeToM No hopMynam:
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MNP PErynspHOM HarpyXeHuu

n-1

T b
,Inzvﬁn +v(2,i

Py=05+® (r2)

MPUW HeperynspHOM HarpyXeHuu

n-1

_Jﬁzvg_ﬂ +V<25; ]

P;=05+®

rhe N — MUHUMarnbHLIA U3 KO3 ULMEHTOB 3anaca NPOYHOCTU Koneca,

~ . n
N — OTHOCUTENbHBIA KO3 PULMNEHT 3anaca, n = £,
n

rae n, — npeaenbHbli KOAPULMEHT HarpyeHHOCTH;

V,  — K03 ULMEHT BapnaLiyv Npefenos BuIHOCUBOCTY,

Vs, — KOIPPULIMEHT BapuaLmMi aMnanTys HanpsikeHWi;
® — HOpMUpPOBaHHas hYHKLMS pacripeieNeHNnsa BEPOATHOCTEN.
[ns pacdeTa NpuMeM UCXOAHbIE laHHbIE:
n=1,7, v, = 0,09 (kak Ansa nuToi KOHCTPYKLUHK),
Vg = 0,1; 0,15;
NcyM =1,2 - 109 uuknos (ans npo6era okono 3,5 MIH. kM),
Ng=2" 107 — 6a3oBoe YMCIO LUKIOB NPU UCTILITAHUSAX Ha YCTanocTb;
m = 6 (nokasaTenb HaKIoHa KPUBOI YCTanocTh),

k =1,65 (ana cpegHeyrnepoaucTon cTanum — napameTp, XapakTepusyowmuili UHTEHCUBHOCTb NMOCTENEHHOTO CHUXe-

HUA npeaena BbIHOCITMBOCTU U3-3a HaKonneHus I'IOBpe)KAEHI/IVI Bcneacrteue neperpyaoK);

NcyM
Umax =5 np==1,4, ana m=6 u N =60.

0
Pacuer:
N, .10°
Ko _ 4 6532 707 = 100;
0 2-10
npumem v, = 0,1, moada no ghopmyne (I°2)
P;=05+® "7 |-o05+0 17-10 = 0,5+ ®(382972) = 0,9999359,
nzvzf_ﬂ +v§/_ \/1, 72-0,092+0,12

ona v =015 = P; =05+ d(3,292) = 0,9995,
T+ UpaxVs, _145x0,1

n = T =0,88 npuvg =01 (npu vy =0,15—1,0294),
n ’
n -
ﬁ=i=ﬂ=1,523, P;=0,5+® 1,523-1 =0,9989 npuvcl_=0,7,
n, 0,88 71,5232 %0,092 +0,12
1,34

=1,30, P =0,942 npu Ve, = 0,15.
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Mpunoxexue [
(cnpaBouHoe)

Mpumep pacyeTa CHUXKEHUA HATATA coeAUHEHUA GaHOaXa C KOSIECHLIM LIEHTPOM
NP1 TOPMOXEHUM HA 3aTSHKHOM CyCKe

. 1 UcxogHble gaHHble.

Tennoso3 — rpy3oBoi, Tuna 2T3116.

HomMuHanbHas Harpy3ka oT KI'l Ha penbebl Q =23 T

KoHcTpykuuoHHas ckopocTb 100 kMM,

Cuna Taru B AnuTenbHom pexume 250 kH, ckopocTb ANUTENLHOrO pexuma 24,7 kM.
[uametp koneca no kpyry kataHusa D = 986 mMm.

YiknoH — i = 29 %o (yyacTok Jiuxasg — Liuna 3akaBka3sckoi X.4.).

V' =50 kMM (13,9 M/c) — ckopocTb ABUXEHUs no ykroHy, ¢ = 300 c.

LLinpuHa 6aHpgaxa H = 140 mm.

TonwumHa 6aHgaxa MUHUMarnbHasa B = 43 MM.

TonuuHa nonHomepHoro 6aHpaxa By = 75 MM.

Rp=1 M2 rpaa/kBT — koahULIMEHT NPOMNOPLIMOHANBHOCTY.

PacueTHbIl HaTar coefMHeHUn 6aHaaxa ¢ KONecHbIM LIEHTPOM Ag = 0,95 Mm.
TennoBor NOTOK, MOCTYNatoLWUiA B KONECO ¢ NONTHOMepHLIM GaHaaxom g = 88,5 KBT/M2.
o = 0,7 (konoaku rpebHeBble, MO ABE Ha KOMNeco);

B =0,619;

Euep = 0,5;

.2 Pacuer

OeuxyLlas cuna, fencTByroLlan Ha Korneco Ha yknoHe 29 %o

F= (o —mx)%: (29-3,83)x11,5 = 2,83 kH.

Mpw paBHOBecHO ckopocTi 50 KM/M ABUXYLLAs CUna £ ypaBHOBeLEHa CUNON TPEHUA ¢y - K, TO eCTb F =@ - k.
TopMo3Has MOLLHOCTb:

Wr=¢, k- V=283-139=393kBrT

TennoBoW NOTOK, NOCTyNatoLWMi B KOMECO:

_ WTa’R _ 39,30,7

- nDH ~ =.0,986-0,14

q = 65,45 KBT.

KoHTaKTHoe TepMU4eCcKoe CONpPoTUBIEHUE!

1073 300

1,75 06 _103% 175 06 _103.
R=R, (%) [qij 1e | (8,812) _(683é455) 1—e 0 0ss107 J = 0,707 M2-rpaa/kBT.
0 ) :

CHWXeHWe HaTara nocagku 6aH,qa>Ka:

AOCJ'I

aeBe, . Sh . . . .
=0,33-10‘7M(1—6_0’03ﬁ)D1+(x’D1Rq:0,33-10_7 0.7-0,619:0,5-115-121 (1—e4"°3~'3°°)o,9+
BHDWt 0,043.0,14-0,986 -4/300

+11,5:107.0,9.0,707 63,45 = 0,34 + 0,46 = 0,80 mwm.
3peck o' — Ko PULIMEHT TennoBoro NMMHERHOro pacLUMpeHus.

Takum obpa3om, TOpMOXEHUE Ha yknoHe 29 %o Tennososa 2T3116 NPUBOAUT K CYyLLECTBEHHOW NoTepe HaTAra, a
WMEHHO:

Aocn 100 % = 080 400 % = 84 %.
3 0,95

Ap )
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MpunoxeHwue E
(pekomeHayemoe)

Mpumep pacyetTa NPOYHOCTU COeAMHEHUA XOA4O0BOroO Kosieca Cc OCbio KOMeCcHOo napbl

Llenbto pacueTa saBnsetcs:

- pacyeT KOHTaKTHbIX HanpshkeHUii MeXxay KOHCTPYKTVMBHbIMK 3nieMeHTamu Kr, BO3HMKaoLWMX npu ee hopmrpoBa-
HUKM, NOCPeACTBOM 3anpPeccoBKU MO0 Hacaakoli TeN0BbIM CNOCO6GOM;

- pacuyeT MakCMMasibHbIX nepeAaBaeMblX OCEBbIX YCUNA Ha CABWI MeXAy Kosiecamu 1 ocsMu Ans onpefeneHus
MPOYHOCTU MOCAAKN Ha CABWI.

VcxofHble fAaHHbIe ANnA pacyeTa:

- uccnegyetca LefibHokaTaHoe Koseco,

- hopmMa pagmanbHOro ceyeHus niaockas,

-anameTp Koneca 920 mm,

-ouamMeTp MocagoyHol NoBepxHOCTN 198 M,

- wmpvHa oboga 135 mm,

- TO/IWMHA MoSIHOMEpHoro o6oga 70 MM, M3HOLLEHHOTO — 30 MM,

-ANHa nocago4yHoro mMecra ctynuubl 160 mm,

- ToNnwmHa ctynuupsl 40 mMm,

- reOMeTPUs Koneca v ocu, NPUIOXKEHHbIE Harpy3ku, ycroBus 3akpensieHns obnagatT 0ceBoli CMMMETPUEN,

- KO3P(PMLMEHT TpeHus nokos 0,2,

- HaTdr coegnHeHus 0,238 Mm.

MeTtog pacyeta

B3anmHass HENoABWMXHOCTbL B OCEBOM Hanpas/IEHUN COEAVMHEHWUS Koseca C OCbi OLieHVBaslachb W3 YCNOBUSA, YTO
pacyeTHasa casurallias cuna, Bbi3blBalOLWA@A OTHOCUTENIbHOE CMeLLeHne AeTasneli CoefuHeHns, O0/MKHa ObiTb 6onblue
MaKCUMasibHOro KOHe4yHoro ycuma 3anpeccoBku no NMOCT 11018. MeToavka no3BOMSET yUnTbiBaTb U3MEHEHNE pacnpe-
[JeneHns KOHTaKTHbIX HanpshKeHWI B 3aBUCUMOCTU OT MPUMIOXEHHBIX CU/T U MOMEHTOB, YTO CNOCOBCTBYET 60siee TOUHOMY
onpegeneHnio MUHUMabHbIX CaBurarwmx cun. MNpoeegeHa oueHKa KoadhuumeHToB 3anaca cuenieHns CoeanHEHNA.

PacueTbl BbINO/THAMNCL METOAOM KOHEYHbIX 3/IEMEHTOB C MCMO/Ib30BAHNEM NPOrpamMmHOro kommnnekca MSC.Marc.

PacueT npoBoAnTCA 4719 MUHUM&/TLHOTO 3HAYEHUS HATAMOB.

KoHeuHble ycunus 3anpeccosku ans ykasaHHoro coeguHeHns no NOCT 11018 coctaBnsAwoTt ot 756 go 1125 kH.

BBugy OCeBOVi CMMMETPUM reOMETPUK Koseca 1 OCK, MPWIOXKEHHON CABUratoLLeli Harpy3ku gas pacyeTa WCnosb-
30BasiaCb OCECUMMETPUYHASA KOHEYHO-3NEMEHTHASA MOAESb, BKIOYaloLLasa Koneco v yactb ocun (pucyHok XK.1). Casurato-
Wwas cuna F NpuknagbiBaeTcs KXXeCTKON NOBEepXHOCTH, Haxo4sLLelics B KOHTaKTe Co CTynuueli koneca. Hatar yuntbiBasics
yepes KOHTaKTHOe B3avMOJeWCTBMe koneca 1 ocu.

PucyHok E1 - Mogenb Koseca 1 0y, KOHTPOJIbHbIE TOYKM KOHTaKTa
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Mpu pacyeTe nepBoHayanbHO onpegensoT HAC M KOHTaKTHble HaMPsSHXEHUs, BO3HMKAKOWME MeXAy KONecoMm u
OCbl0 AN1A 3afaHHOro Hatara. Mowaroso, yBennunBas NpPUIOKEHHYH K CTynuLe Koneca cuiy, onpeaensioT ee MUHUMaslb-
HYI0 BE/IMYMHY, NMPU KOTOPOI HauyMHaAeTCsl NpocKasib3blBaHME Kosieca OTHOCUMTESIbHO OCM.

Mo nepemeLLeHMAM TOYEK KOseca U OCU B MepefHeli YacTu CTynuvupbl, HaXOAAWMNXCA B KOHTaKTe, onpeaensioT MUHU-
MasibHYH BESIMYMHY CABWIOBOW CUJbI, BbI3blBaKOLLEN Hayaslo Npockasib3biBaHWA Komeca OTHOCUTENBHO ocu. Pacnonoxe-
HVEe AaHHbIX TOYEK MoKa3aHo Ha pucyHke E.1.

Ha pucyHke E.2 nokasaHO M3MeHeHve nepemeLleHnii aTUX ToYeK BAO/Ib OCUM B 3aBMCMMOCTW OT BE/IMYUHBLI CABUra-
IOLWEel Cuibl 1 yka3aHa ee MUHMMasibHast BEMMYMHA, BbI3blBAKOLLAA HA4Yasi0 NPOCKasb3biBaHMA Koneca. dTa BeNnynHa B
Hawem npumepe coctasnseT 1620 kH.

MNepemelLeHne BAOMb OCK, MM

PucyHok E.2 — 3MeHeH/e nepemeLleHnii ToUek CTynuLbl Kojleca M oc B 3aBUCUMOCTU OT CABUTatoLei cunbl
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MpunoxeHune X
(cnpaBo4HoOe)

CxeMbl CTeHAOB A/11 UCNbITAHUA Ha ycTanocTb oceil U Kosiec NOABUXHOTFO cocTaBa
Xene3HblX AOPOT KPYroBblM M3rMGOM

1— (hyHAAMEHT; 2 — OMOpPHbIE NPYXKWHbI; 3 — ONOpPHas NAnTa; 4 — CTPYOLWHbI; 5— WUCNbITLIBAEMOE KOMECO;
6 — TEXHONOorMyecknii obpasel, NonyocK; 7 — BNOPATOP C HEYPaBHOBELLIEHHON MacCoii; 8 — HeypaBHOBELUEHHast MepHas Macca;
9 — BeOMast LIECTEPHS; 10 — 3/71eKTpoABUraTeb; 11 — 3ybyaToe KOMeco; 12 — KOpMyC MalluHbl; 13 — UCMbITbiBAEMAst OCh;
14 — cTynuua-3axeat

PucyHok XX.1 — TprMep cxembl CTeHAa A/1si UCMbITAHUS HA YCTa/l0CTb KOJIeC W Oceit

1— 3/1eKTpoaBuraTenb; 2 — BUOpaTop; 3 — OrpaHMyMBatoLLEee YCTPOCTBO; 4 — OMbITHbIA O6BEKT 5 — CTaHWHA CTeHAA; 6 — NPYXXWHbI

PucyHok XX.2 — Tpumep cxembl CTeHAA A5 UCMbITaHWIA Ha yCcTasnocTb
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MpunoxeHue U
(cnpaBoyHoe)

CxemMa ucnbiTaTenbHbIX 00pasLoB

| - _
Te) +l
2 N 2 0
y v
1 1
N
3
o \ A
« \ |
A
¥ \
2180 H8/u8
. 21100 N
a) 6)
1 — CTynuua-3axear, 2 — ncnblTbiBaeMas ocb 1 — ucnblTbiBaeMoe Koneco, 2 — BcnoMoraTernbHasa ocb

PucyHok 1.1 — O6pasLbl c6opoK A4Ns UCMBITAaHWIA Ha yCcTanocTb NoMHOMacLUTabHbIX OCU U Koneca
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MpunoxeHue K
(cnpaBoyHoOe)

Mpumep NOCTPOEHUsSI KPUBOW ycTaslocTu Mo pesysibTaTamM UCMNblITaHWIA

McxoaHble gaHHble:

- KOJIECO COCTaBHOE A1 CepuiiHbIX TEM/I0BO30B,

- AnameTp HOBOro Koseca no Kpyry karaHusa 1050 mm,

- KOJIECHbIi LEHTP AUCKOBBIWA, KaTaHbli,

- TO/IWMHA AncKa HOMUHasbHaa 26 X 35 M,

- HaTAr coeAnHeHns ueHTpa ¢ 6aHgaxom 1,35 MM, ¢ ocbto — 0,25 mm,

- 6asa ucnbiTaHuii 20 MAIH LMKNOB,

- KONIMYECTBO OMNbITHbIX KONnec— 12.

Ha Hak/noHHOI BETBM KpUBOIA ycTanocTu (ganee KY) ncnbiTaHo 8 Kosec, Ha ropusoHTanbHoin — 4.

PacnosnoxeHue o6pasuos B koopanHatax IgN-0 nokasaHo Ha pucyHke K.1. O6paboTka pe3y/nibTaToB BbIMOSIHEHA
no mMeTody HaMMeHbLUNX KBaApaToB.

100000 1000000 10000000 100000000
UMCNo LUKMOB HarpyXeHus

PucyHok K1 — KpuBasa yctanocTtu, NOCTPOEHHas Mo UcnbiTaHMaM 12 Konec € KaTaHbIMU LeHTpamu
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Mpunoxexue I
(pexomeHayemoe)

O6pasLibl NPOTOKONOB UCMLITAHWUI HA YCTANOCTL OCel U KoMec KOriecCHOW napbl

Tabnwuyall.1— MNpoTokon UenelTaHuii Ha ycTanocTb ocu Kr

HaumeHoBaHWe napamMeTpa

UpeHTudmkayma

1 JaTtbl Ha4ana v OKOHYaHUSA UCNbITaHWIA
2 | MpuHagnexHocTb ocK KonecHon napsl (Bug MNC)
3 | Tvun ocu (cnnowHasn, nonas)
4 | KonunyecTtBo onblTHBIX 06pasuos
5 | MaenTndmKaunoHHbIA Homep npu UcNbITaHNAX
3aBOJICKON
6 | MsrotoBuTtens ocu 3aroToBOK
YUCTOBLIX OCei
7 | Hanu4me ynpoyHeHums
8 | Hanu4ue akTa npuemKkn Ha UCMbITaHUA
9 | Hanu4due ceptudukarta (ero HoMep)
10 | MaTepuan oceit
11 | UcnbiTyemas 3oHa
12 | Pesynerat kanubposku
13 | PeaynkraT uenelTaHUiA Ha ycTanocTb
Ne ocu, Hataru co- [ Macca rpy- | HanpsxeHue B uc- | Cpoku npoBefeHUs ucnblTaHuil | PesynstaT uenbiTaHuii  (YMcno LWKknoB Ha- | Mognuck  pykoBo-
€MHEHNS OCKU CO CTY- | 3a, Kr NeiTyeMoO  30He | obpasya (AaTbl MPUIOXKEHUSA U | TPYXEHUs, HanWdMe WM OTCYTCTBWE  Mo- | AUTens UCTbITaHuii
nuuen — 3axesaToMm, ¢ (amnnutyga), MMa | cHATUA Harpy3sku) BpeXAeHUI)
BuGpaTopom Havaro OKoHYaHWe
Ne1; 0,22 MM, 0,04 mm
Ne2:
Ne3;
14 | 3HauyeHUe Npegena BLIHOCIIMBOCTU B aMNNUTYAaX Uvkia npyu cpegHeM Hanpsbrkenum, MlMa

Mognuck 3aBegytouero nabopatopueit, gaTa

9102—¢€8.¢€ 1001
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T a6 nwuyall.2—TpoTokon ucnelTaHUiA Ha ycTanocTb koneca KI

HaumeHoBaHue NaeHTndukauma
HaTbl Ha4ana N OKOHYaHUA UCnbITaHUNA
MpuHaanexHocTs koneca (Bug MNC, koneco npusogHon unu HenpusogHow KIt)
3 NaeHTUdUKaUMOHHBIA HOMEP npu UCNbITAHUSAX;
3aBofcKkoi
4 KonnyecTtBo onbITHBIX 06pasLioB
5 CocTaBHOE Unu LenbHoe Koneco
6 Tun n hopma KorecHoro LeHTpa (auUckoBoe, cnuuesoe, kopobyaTtoe, S-obpasHoe, KOHMYeckoe U T.n.)
7 MexaHu4eckn obpaboTaHHoe unu HeobpaboTaHHOE, C MOKPLITUEM, YIPOYHEHHOE 1 T.N.
8 TexHoNorua 3roToBneHUA (NPoKar, NUTbe, WTaMnoskKa)
9 WaroTosuTens
10 | Tepmuyeckas obpaboTka
11 | Hannuue ceptudpukata (ero Nej
12 | Hann4yune AkTa NpueMKM Ha UCTIbITaHUs
13 | 3oHbl ¢ HanBonbWKUMKU HaNpsXkeHMAMM No npoekTHoMy pacyeTy HOC M BO3MOXHOMoO yCTanoCTHOro NoBpeXaeHNs,
onpegensemMsle AN YCTaHOBKU TEH30PE3UCTOPOB
14 | KonndecTBOo onbITHLIX 06pa3uos
15 | MNocTosHHbIE HaNpsXKeHUs B UCNbITYEMON 30He (OT 3anpeccoBKU ocH, Hacaaku HbaHgaxa u ap.)
16 | PeaynkraT kanubpoBku
17 | MNocTosiHHBIE HANPSXKEHWU B UCNBITYEMON 30He (OT 3anpeccoBKU ocW, Hacaaku HbaHgaxa u ap.)
18 | PeaynbTaT UcnbiTaHMIA Ha ycTanocTb
Ne koneca, HaTarM coe- | Macca rpy- | MnaBHoe Hanpsike- | Cpokn npoBefeHnsa ucnblTaHuid | Peaynstat ucnbitaHnid (uucrio uuknos | Moanuck pyKkoBo-
OWNHEHUA Koneca ¢ TexHo- | 3a, Kr HWe B UCNbITyeMol | obpasya (faTbl NPUIIOXKEHUS W | HAarpyXKeHWs, Hanuuue WnNu OTCYTCTBME | AUTeNns  ucnbiTa-
NOMM4YeCcKon ocbio 1 OCK ¢ 30He (amMnnuTyaa), | CHATUA HarpysKkm) NoBpeEXAEHUIA) HUWIA
BuGparopom Mma Havano OKOHYaHue
Ne1; 0,26 mm, 0,03 MM
Neo2;
19 | 3HayeHune npepena BLIHOCIMBOCTU B aMNAUTYAAX LMKINA NpU cpefHEM HaNPsXeHUN
Moanuck 3aBeaytollero nabopartopuei, aata
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@ Ta6nuuyall.3 - MNpoTokon UCMbITaHNIA Ha YCTaNoCcTb METOAOM TeMNepaTypHOro aHanora fpejiena BeIHOCNIMBOCTH

HanmeHosaHue UpeHTudukama
MpuHagnexHocTb koneca (Bug MNC, koneco npusogHoi UNu HenpusogHow KI)
2 MAeHTUDUKAUMOHHBIA HOMEpP npyn NCNbITaHNSAX
3aBoAcKon
3 CocTaBHOE UnK UenbHoe Koneco
4 Tun u hopma KONECHOro UeHTpa (AUCKOBOE, cnuueBoe, kKopobuaToe, S-obpa3sHoe, KoHu4Yeckoe 1 T.n.)
5 MexaHun4eckn obpaboTaHHoe Unu HeobpaboTaHHOe, C MOKPLITUEM, YNPOYUHEHHOE W T.N.
6 TexHONOrMA N3roToBNeHNA (NPoKart, NUTbe, WTamMnosKa)
7 M3rotoButens
8 TepMudeckas o6paboTka
9 Hanuuue ceptudpukata (ero Ne)
10 Hanu4yue AkTa NnpMeMKn Ha UCNBITaHWA
1 30HbI ¢ HaMBoNbWUMMN HanpsXXeHUAMM NO NpoekTHOMY pacyeTy HIC 1 BO3MOXHOMO YCTanoCTHOrO NOBPEXAeHNs,
onpegensiemMsle ANS YCTaHOBKW TEH30pE3MCTOPOB
12 HaTarm coefuHEHMSA TEXHOMNOrMYECKO ocu ¢ BUOpaTopom
13 PeaynraT kannbposku
14 MoCTOsIHHBLIE HAMPSPKEHWUS B UCNBITYEMOI 30HE (OT 3anpeccoBKW OCH, Hacagkv GaHgaxa v ap.)
15 PeaynkraT ucnelTaHunid Ha ycTanocTb
Ne koneca, HaTar coenu- | Macca rpysa, | [naBHoe HanpsikeHue B | MpupocT ycTaHoBMB- | Cpoku rpoBefeHust UchbiTaHWii o6- | Mognuck  pykoBo-
HeHWA Komneca € TEXHO- | K- uenblTyeMol 30He (aM- | LWeiica pasHuLbl TeMne- | pasya (4aThl NPUNOXEHWS U CHATUA | AUTENS UCMbITaHWUI
Nornyeckom ockto nnutyga), Mia patyp Harpysku)
Havano OKOH4YaHue
Ne1; 0,26 mm, 0,03 mm 1
2
3
4
5
6
Ne2: .......
16 3HadeHwWe npefena BLIHOCMBOCTM B @MNAUTyAax LMKIa Npy cpefHeM HanpsxeHuu
Moanuck 3aBepytollero naGopartopuer, arta

9102—¢€8.¢€ 1001
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KnioyeBble CnoBa: KONecHble napbl, Koneca, ocu, pacyeT Npo4YHOCTK, Npeaen BbIHOCNUBOCTU, HArpy3ku, no-
Kadatenu Npo4YHOCTU, UCNbITAHUA, HANPAXKEHUA
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