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Mpeancnoeue

1 PASPABOTAH ®epgepantHbiM rocyaapcTBEHHBIM aBTOHOMHbLIM 0Opa3oBaTenbHbBIM YYpEXOeHUEM
Bbiclero obpasoBaHus «Poccuiickuin yHueepcuteT TpaHcnopTa» [OFAOY BO PYT(MWINT)]

2 BHECEH TexHn4yecknM KOMUTETOM Mo cTangaptTM3auun TK 465 «CTponTenbcTBO»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuie 1 MmeTponoruun ot 6 masa 2025 r. Ne 381-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

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

HacTtoawwmi ctangapT paspaboTaHd ansa obecneveHns cobnogenusn TpebosaHuia [1].

Llencko pa3paboTky HacTosSLLEro cTaHgapTa ABMSAETCA YCTaHOBMNEHWe TpeboBaHWi K pacyeTy y4acTKOB
nepeMeHHON eCTKOCTH XEeNe3HO40POXKHOro NyTu.

CTaHpapT y4uTbIBaeT OTEYECTBEHHbIA 1 3apyberkHbI OMbIT pacyeTa y4acTKoOB NepeMeHHOM XeCTKOCTH
ENEe3HOOOPOXKHOIO MyTH.

B paszpabotke cTaHgapTa npuMHMManu yvyactume A.T.H. goueHT E.C. Alunus (Hay4HbIn pykoBoaguTens pabo-
Thl), K.T.H. goueHT A.B. 3amyxoBckui, k.T.H. A.B. [peuaHuk, 3ae. na6. A.lN. LLimakos.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KOHCTPYKUWW XKENE3HOOOPOXHOIO NYTH
MeToauka pac4yeToB y4acTKOB NepeMeHHOMN XKeCTKOCTH

Railway track structures.
The method of calculating sections of variable stiffness

Oarta BBegeHnna — 2025—07—01

1 ObnacTtb NnpumMeHeHunA

Hactoawmin CTaHOapT yCcTaHaBnvBaeT MEeTOAMKY pacHeToB YyH4aCTKOB I'IepeMEHHOI?I EeCTKOCTH Kenea3Ho-
OOPOXHOTo NyTH, B TOM HUACNE BbICOKOCKOPOCTHOINO Xee3HOO0POXHOTO NyTH.

2 HopmaTuBHbIe CCbINKK

B HacToAWeM cTaHOapTe UCNOMb30BaHbl HOPMAaTUBHBLIE CChINKK Ha cnegylolme cTaHaapTbl:

FOCT 34530 TpaHCnopT Kene3HoaopoXHbIR. OCHOBHbIE NOHATUA. TEepMWHBI U onpeaeneHns

FMOCT 34759—2021 Xene3HoOopOXKHLIA NOOBWXHOW cocTaB. Hopmbl oMycTMMOro BO3AEWCTBMS Ha
XeneaHo4OPOXKHEIN NYThk U MeToALl UCMbITaHWUA

FOCT P 51685 Penbchl xeneaHogopoxHble. ObLLME TEXHUYECKUE YCNOBUSA

MpumeyaHue — [py NONB30BaHNN HACTOSLLMM CTaHAAPTOM LenecoobpasHo NpoBEPUTE AEWCTBUE CCbINOY-
HbIX CTAHAAPTOB B UHCOPMALIMOHHOW cucTemMe oBLUero nonb30BaHua — Ha ouLmMansHOM cainTe ®edepansHOro areHT-
CTBa MO TEXHUYECKOMY PEryrMpoBaHUI0 U METPONOTAM B CETU VIHTEPHET UMK NO eXerogHoMy MHOpMaLMOHHOMY ykasa-
Tenio «HauuoHaneHble cTaHOapThI», KOTOPLIA ONyBrNUKOBaH MO COCTOAHWUIO Ha 1 SHBAps TEKYLUEro roaa, u no Bbinyckam
eXeMeca4YHOro MHopMaLIMOHHOIO yka3aTensa «HauuoHansHble cTaHaapThi» 3a TekyLWii rof. Ecnv 3aMeHeH CChInoYHbI
CTaHZdapT, Ha KOTOpbIA JaHa HeaaTWPOBaHHASA CChINKa, TO PEKOMEHAYETCA UCMOoNb30BaTh AEWCTBYHOLLYID BEPCUID 3TOTO
CTaHdapTa C YYeTOM BCEX BHECEHHbIX B JaHHYK BEPCUIO U3MEHEHWUI. ECnu 3aMeHeH CCbINOYHbIA CTaHOApT, Ha KOTOPLIi
[aHa 0aTWPOBaHHAsA Ccbifka, TO PEKOMEHAYETCA MCNOMNb30BaTh BEPCUKD 3TOr0 CTaHAapTa C yKa3aHHbIM Bbille rofoMm yT-
BepxaeHus (NpuHaTUA). Ecnu nocne yTBepXaeHUsl HACTOSILLEro CTaHaapTa B CChIMOYHbIM CTaHAapT, Ha KOTopbIA AaHa
LaTUPOBaHHAs CChINKa, BHECEHO U3MEHEHWe, 3aTparMBatollee NonoXeHue, Ha KOTOpoe aHa CCbinka, TO 3TO NONoXKeHne
pekoMeHayeTcs NpUMEHsATL Be3 yyeTa AaHHOro M3MeHeHUs. Ecnn ccbinoyHbIi cTaHaapT oTMeHeH 6e3 3ameHbl, TO Nomno-
JKEHUWE, B KOTOPOM [aHa CChIfIKa Ha HEro, PEKOMEHAYETCA NPUMEHATE B YACTU, HE 3aTParvBatoLLEN 3TY CCbIMNKY.

3 TepMuHbI U onpegeneHus

B HacTosilem cTaHgapTe npyuMeHeHbl TepMuHbl Mo FTOCT 34530, a Takke crnegylowmne TepMUHbLI C COOT-
BETCTBYHOLLUMMUN ONpeaeneHnsamm:

3.1 nopgpeccopeHHana macca 3kunaxa: CymMmmapHasa Macca Ky30Ba U OpYrux 3reMeHTOB NMOOBWXKHOMO
COCTaBa, HaXxOAALMXCA HaJ PECCOPHbLIM NOABELUMBAHWEM, MPUBEAEHHANA K OOQHOMY KOMecy.

3.2 HenogpeccopeHHaA Macca 3kMnaxa: CymmapHasi Macca 3feMeHTOB 3KUMaXHOW YacTu NOgBUXK-
HOro COCTaBa, HaxoAsILLMXCH HWXe PecCOpPHOro NofBeLlnBaHus, NpUBedeHHasl K O4HOMY KOnecy.

3.3 npupalweHMe cMNoBoro yknoHa: PasHuua cMnoBoro yknoHa Ha eguHULe ONWHbI.

3.4 penbcoBoe OCHOBaHMe: 3NeMeHTbl BEPXHEr0 M HMXHEro CTPOEeHust MyTu, BOCMPUHUMAKLME
M pacnpefensiliMe cTaTM4eckne U QUHaMUYEeCKUEe Harpy3ku OT KOMNec Xene3Ho40opoXHOro noaBMXHOTMO
cocTasa.

MapaHune ochbuumnansHoe
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3.5 cMNOBOW YKMNOH MO FOfoBKe penbca: YKNOH NPOoAonbHOMo Npoguns penbca, NonyYeHHbIA Kak
pasHuUa ynpyrmx ocafok penbca nof pacyeTHOW Harpy3koi oT MOABWXKHOIO COCTaBa B 3aJaHHbLIX CEYEHUSX,
OTHECEHHAs K pacCTOSIHUIO MeXay 3TUMW CeYeHUsAMMU.

3.6 y4yacTok nepeMeHHoOM xecTkocTu; YITK: CneuunanbHas KOHCTPYKUMS B 30HE COMPSKEHWSA y4acT-
KOB )Erne3HO40POXHOro MyTHU C pasNUYHON XeCcTKOCThIo, 06ecnednBalllan nocTeneHHoe U3MeHeH e KecTKO-
CTW OT OAHOW KOHCTPYKUWMM K APYror, ANS CHWKEHWSA UHTEHCMBHOCTU HAKOMMEHUs) OCTaTOYHbIX AedopMaluni
penbCcOBOro OCHOBaHUS.

I pupMeHaHne — 3oHa COMPAXEeHWA YYacCTKOB Xene3HoO0PpOXHOro nyTM C paSJ'IW-IHOIZ KECTKOCTbHOI NYyTb Ha
3EMNAHOM MONOTHE — NYTb HAa UCKYCCTBEHHOM COOPYXEHWWU U NyTe Ha 6annacte — B6esbannacTHell nyTb.

3.7 3KMNaXHas 4YacTb; 3KUMax: XO[4oBas YacTb NOLABMKHOIO COCTABA XKemne3HbIX JOPOor.

4 OOwure NonoXxeHus

4.1 Tpu npoxofe NoABUXHOMO COCTaBa Mo y4acTKy C nepenagomM XeCcTKOCTU PernbCOBOro OCHOBAaHUS OT
OOHOW Onopkl K APYroi NPOVMCXOAMT BO3ByxaeHue konebaHwin B BEPTUMKANbHOW NIOCKOCTW CHavana Henog-
pPeccopeHHOl Macchl aKMMnaxa, a 3atemM NogpPeccOpPeHHON Macchl 3KMnaxa, BCNegcTBUe Yero BO3HUKAKT 40-
NMOMHUTENBHBIE CUIbI MHEPLUWUW, AEWCTBYIOLWME OT NOABMKHOIO COCTaBa Ha MyThb W OTCYTCTBYHOLLME Ha paBHO-
MeCTKOM NyTHw.

YyacTku conpskeHns pasnuyHbIX KOHCTPYKUWMIA BEPXHEro CTpoeHus nyTu (NyTe Ha Bannacte — Besban-
NAcCTHbIA NYTb) WM HUKHETO CTPOEHWUS MYTW (NYyTb Ha 3EMMAHOM MOMOTHE — MYTb Ha UCKYCCTBEHHOM CO-
OpYyKEeHWW) PUKCUMPOBaHbI, MO3TOMY BO3Dy:KAeHWe KonebaHWii aneMeHTOB MOABWXHOIO CoCTaBa MpOUCXOOWT
B OQHOM M TOM XK€ CEeYeHWW, 4YTO BbI3bIBAET B 3TOM MecTe ocTaToyHble Agedhopmauun B Bannacrte v rpyHTax
3eMIIAHOro MOMoTHA, NPUBOAA K HEODXOOMMOCTM UX YCTpaHeHWs NPy TeKYLLEM COAEPXaHuN NyTu.

4.2 [Ns CHWKeHWs BO3HMKaKLWMX AONOMHUTENbHBIX CUIT MHEPLUMW MPU NMPOXOKAEHWA MOOBVMMXHBLIM CO-
CTaBOM CeYEeHVs1 Pe3KOro M3MEHEHWs KEeCTKOCTW NyTW HeobXxoOuMO BbIMOMHWTL MOCTENEeHHOe W3MeHeHue
MEeCTKOCTU NyTW OT OQHOM KOHCTPYKLMKW NYTW K APYron 3a cHet yknaakm YK,

MnaBHOCTb M3MEHEHWS NapaMeTPOB XEeCTKOCTW PENbCOBOr0 OCHOBaHUA AOCTUraeTCs Mpu BbIMOMHEHUW
Crnenywux KpuTepues:

- CUINOBOW YKIOH MO OMNoBKe Perbeca fyqy COOTBETCTBYET YCMOBUIO

Iy S Uyrpk] = 0,1 %o, (1)
roe Uyl'l)K] — AonyckaemMmoe 3HadeHne CUIoBOro yKnoHa no ronnoBke pernbca;
- NMpupalleHne CUMNoBOro ykKrnoHa Nynm COOTBETCTBYET YCITOBUHO
rae [Alyqy] — AONyckaemoe 3Ha4YeHne NpupaLleHnsi CUNoBOro YKNOoHa.

iameHeHne cMnoBoro yknoHa Ha gnuHe YT gomkHO M3MeHATLCA NUHENHO;
- pasHOCTb CWUI, OENCTBYOLLMX OT penbca Ha CMeXHble penbcoBbie onopbl AQ, COOTBETCTBYET YCNOBUIO

AQ<[AQ] =6 kH, (3)

rae [AQ] — ponyckaemasi pasHOCTb CUM, AENCTBYOLWNX OT penbca Ha CMEeXHble PernbCOoBbLIE ONOPLI.
ameHeHne napameTpoB, onpefensieMbix ycnoeuamu (1)—(3) npMHUMaT No NMHEAHOMY 3aKOHY.
OnuHa YTDK Lyqye M, AOMKHA 6blTb HE MEHee

v
Lyn)K > %, (4)

rae f, — 4acTtota cobcTBeHHbIX konebaHuil Ky3oBa NOABUXKHOMO COCTaBa, c
V — cKopocTb OBUXKeHUs, M/cC.

5 Metoguka pacyeTa y4acTKOB NepeMeHHOMN XKEeCTKOCTH

5.1 UcxoaHble gaHHbIe

[nsa pacyeTa napamMeTpoB, BXOAALMX B ycnoBms (1)—(4), HeobxoguMbl criegyoLLmMe UCXO4HbIe JaHHbIe:
a) MOMEHT WHepLuuu pernbcea /, m4.
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MomeHT uHepumn penbca npuHumatot no FOCT P 51685 B 3aBUCMMOCTM OT TUNA penbea;

6) mMoaynb ynpyrocTu pernbcoBoro ocHoBaHua U, MlMa, nnn koadpdrUMeHT OTHOCUTENBHON XeCTKOCTH
PernbCOBOr0 OCHOBaHUS k, M.

KoadbduuUMeHT OTHOCUTENEHON XKECTKOCTW penbCOBOro OCHOBaHWS k U MoAyne YNpYrocTW pernbCoBOro

ocHoBaHusa U cBA3aHbl 3aBUCUMOCTLIO
U
_4f U 5
k=Naer )

roe E — mogynb ynpyrocty penbCoBOW CcTanu, MpUHMMaeMblid paBHbiM 2,1 - 10° MMa.
[nsa TUNoBOI KOHCTPYKLMKM BEPXHETD CTPOEHMS MYTWM Ha NPOYHOM M CTabUNbHOM OCHOBaHUKM Ko3dhdu-
LMEHT OTHOCUTENbHOM }KECTKOCTU PEeNbCOBOr0 OCHOBaHWA npuHMmatoT no tabnuue 0.1 FTOCT 34759—2021.
[na HoBOW (MpOEKTUPYEMOW) KOHCTPYKLMW BEPXHEro CTPOeHUs MyTW KO3(@UUMEHT OTHOCUTENbLHON
KEeCTKOCTW penbCOBOro OCHOBaHWSA BbIMMCNAKT No hopmyrie (5) MCX0ast U3 KeCTKOCTW OTAEMNbHbIX 3MTIEMEHTOB
NyTW C Y4€TOM CNeayrLuX 3aBUCMMOCTEN:

U= (6)
L
roe [, — paccToAaHWe Mexay NoapenbCoBbIMK OMOpamMi BOOMb NYTH, M;
 — obwas xecTkocTb NYTU, BeIYUCTIiIEMasi no opmyne
1 1
F=Lo (7)
B i’
roe [3,.— XECTKOCTb OTAEeNbHbIX 3N1EMEHTOB Ny TH;
B) cTaTM4YecKasi Harpyska oT Korneca pacyeTHOro nofBWXHOro coctaBsa P, Ha penbc, H.
Pacuet YIXK pekomeHayeTcs BeCTW ANS rPy30BLIX BArOHOB C HAWBOMNbLUEW Harpy3kon Ha ocb W A5is No-
KOMOTMBOB, KYPCUPYIOLWNX UMK MAaHUPYEeMbIX AN ABMXKEHUSA Mo 4aHHOW NUHWUK,
r) konecHas popmyna pac4eTHOro NoABUXKHOIO COCTaBa (PaccTosHWE MeXay OCAMMW KONecHbIX nap);
[l) nogpeccopeHHas Macca skunaxa, m,, Kr. [na nokoMoTMBOB — MpU MakCUManbHO CHApsKeHHOM
aKunarke, A4S BaroHOB — MNpu MakcumarbHOW 3arpy3ke;
€) >XeCTKOCTb PecCopHOro NoABelUMBaHMA 3KkMnaxa, y, H/m.

5.2 MNpaBuna pacyeTa

Pacuet gnunbl YIMX cocTouT 13 atanos, onucaHHbiX B 5.2.1—5.2.10.
5.2.1 [na kaxgon U3 conparaemMbiX KOHCTPYKLWA BEPXHEro CTPOEHUs MyTW B COOTBETCTBMW C MPUIIO-
weHnem b TOCT 34759—2021 onpedensaiT CPefHIOK BepTUKAmNbLHYH CUMy, Nepefarollycs OT pernbca Ha

wnany npu OEeNCcTBUN Konec HaSerammeﬁ KONeCcHON napbl Ha NyThb, Pé';n, H, MakcumarnbHoe 3Ha4veHue BEPTU-
KanesHOW cunel, nepe,qaromeﬂcg OT penbCa Ha wnany npu O0eACTBUN Komnec HaBeramLueﬁ KONecHomn napbl Ha

nyThb, Phl,'.luaan, H, JKBUBANEHTHY BEPTUKAITbHYO CUINY OnNA onpenerieHnsd Ccunbl, Hepe,ﬂ,aiOLLIEF'ICFl OT penbCa Ha

Wwnany npu 4ercTBuM Konec Haberallen KorecHoW napkl Ha NyTh, P;"'KB, H.

Ecnn oTcyTCTBYET BO3MOXHOCTb OMpefenuTb MakCcuMarnbHYK BepTUKanbHY CUny, nepefasaemyto oT
koneca Haberawowen KonecHon napbl Ha pensc ¢ BeposiTHocTbio 0,994, P, H, n cpeaHiol BepTUKanbHyo
cuny, nepegaeaemyro 0T Korneca HaberarwLLen KonecHoW napsbl Ha pensc, Pcp, H, skcnepuMeHTanksHo, UX Bbl-
uucnsaT no gopmynam (8), (10).

CpegHiolo BepTHMKanbHYO CUMy, NepedaBaemyto OT koneca HaberaroLlei KonecHow napbl Ha pensc, Pcp,
H, BbluMCnaOT no popmyne

PCp =P #0709k, - Pe— Yk (8)

rae P, — cTaTudeckas Harpyska, AeiicTBytoLlan oT Koneca Ha penbe, H;
q, — HenoJpeccopeHHas Harpyska oT Koneca Ha pensc, H;

k,u — KO3(hPUUMEHT ANHAMWUKM NMOLPECCOPEHHON YacTu aKunaxa.
KoathhrumeHT gMHamMmnkn NnogpeccopeHHon YacTu akunaxa k,u BbIYMCAAOT No hopmyne
%
ky; =0,1+0,2 - —, (9)
ﬂ' fCT

roe fCT — 0BLWUI cTaTUYeCcKUin Npornb peccop akunaxa, MM;
V — CKOpOCTb aKkuMnaxa, KMm/4.
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MakcrumMmanbHy BEpTUKanbHY CUy, nepefaBaemMyto OT Koneca Haberatollen KonecHon napbl Ha penbc
c BeposATHOCTbI0 0,994, P, H, BbidncnsaoT no oopmyne

Py=Pgy+2,5- S, (10)
raoe S — Benu4nHa CyMMapHOro cpegHekesagpaTtn4eCcKoro OTKIOHEHWA MaKCUMarbHOW BepTUKaNbHOW CUMbI
P, H.
CyMMapHoe cpefHekBagpaTtu4eCkoe OTKIOHeHWe S BbIMUCAAKT Mo CbOpMyne
2, g2 n g2 n 2
S_Jsp +Sin. + 755 Sunk. "'(1_%]8&&}(.’ (1)

rae S, — CpeaHeKBafpaTM4eckoe OTKIIOHEHWE [JOMOMHUTENBHOTO BEPTUKANbHOTO BO3AENCTBUS HA MyTb OT
paboTkl peccop, H;

N — NpOLEHT Kornec B noesfe, MMerLLMX U30MMPOBaHHbIE HEPOBHOCTH Ha Konece. Ecnu HeT cneuunanbs-

HO YCTaHOBMNEHHbIX [aHHbIX, TO NPK pacyeTax N 00bIYHO MPUHUMAKDT PaBHBIM 5 %, TO eCTb CYMTALOT,

YTO ocTanbHble 95 % Konec MMerT Nb HernpepbiBHbIE HEPOBHOCTW Ha MOBEPXHOCTU KaTaHWs

KOIec;

S, , — CpeaHeKkBagpaTM4ecKoe OTKIOHEHWe AOMOMHUTENbHON WHEPLMOHHOW BepTUKamNbHOA Harpysku ot
HEPOBHOCTM NyTH, H;

S, k. — CpenHeKksafpaTUieckoe OTKIOHEHWe [OMONHUTENEHON WHEPLIMOHHOW BEPTUKANbHON Harpyskn Ha

penbChl OT BMUAHUS HENPEPLIBHOW HEPOBHOCTU Ha Konece, H;
S, k. — CpegHeksagpaTuieckoe OTKMOHeHWe AOMOMHUTENbHON WHepPLMOHHOW BepTUKarnbHOM Harpysku Ha
penbchl OT BMWUAHUS U30NMPOBAHHOM HEPOBHOCTU Ha Konece, H.
CpeaHekeBagpaTyeckoe OTKMOHeHMe O0MONHUTENLHOMO BepTMKANbHOro BO3OencTBUA Ha NyTh OT pabo-
Tbl peccop S, BbIMUCTIAKOT Mo opmyne
S, = 0,08 - k; - (Pe; - qp). (12)
Onsa onpegeneHns cpefHeKBaapaTUYECKOro OTKMOHEHWUS! JOMOMHUTENBHOW WHEPLIMOHHON BepTUKarb-
HOW HarpyaKk1 OT HEPOBHOCTW MyTW S, | BLIUMCAAIOT No chopmyne

91-1073 . Pap- V - Jor
Si.n. = 1 s 3 . (13)

8

n

(El)E U

Cpe,ﬂ,HEKBaﬂpaTMHECKOS OTKINTOHEHWE OOMNONTHUTENbHON MHEPLUWMOHHOW BEPTUKAIIbHOM Harpy3ku Ha pelb-

Cbl OT BITUSAHNSA HENPEPLIBHOM HEPOBHOCTK Ha Koflece SH_H_K_ BbIMMCNAKT NO cbopmyne

0,052 -ag-U-V2. fox

S = ’
a2k - U - 326 - k2 - g

H.H.K.

(14)

rae oy — KO3MMUUMEHT, XapakTepuayLwmnii OTHOWeHne HeobpecCopeHHON Macchl Koneca v y4acTBylowen
BO B3aMMOZAENCTBUM Macchl NyTH, paBHbli 0,403;
d — gunameTp korneca, M.
CpenHekBagpaTU4ecKoe OTKNOHEHWE OOMONHUTENbHOW MHEPLUVOHHON BEPTUKANbHOM HArpy3kM Ha perb-

Cbl OT BJTMAHNA VISOJ'IVIpOBaHHOﬁ HEPOBHOCTW Ha Konece SM .k, BBIYMCAAKT NO cbopMyne

2U 15
Sunx =0,25-147-¢,, (15)
rae e, — Hanbonblwasa pacyeTHas rybuHa HEpPOBHOCTU Ha Konece, ANA BaroHHbIX KOMeC MpUHAMaloT
0,67 MM, AnNA NOKOMOTUBHbIX — 0,47 MM.

5.2.2 BeluncnawoTt npornb penbca y; ANA KaXA0W M3 COMNpAraeMbiX KOHCTPYKUMA BEPXHEro CTPOEHWA

nyTu no copmyne
Il :
PBKB,fk"

Yi=—%g (16)

5.2.3 BeluncnsaioT cobeTeeHHyo YacToTy konebaHna Ky3osa Ha peccopax f; no dopmyne
1 [y

b =gim (17)
4
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5.2.4 Bbl4MCNAKT pasHULy CUIl, AENCTBYOLWMX HA ONOPbI OT pensca, Apﬁuamc no oopmyne
wn wn wn
ApmaKc =| PlvlaKc,1 _PmaKc,2 l (18)

rae Pl\f,”a':(m, Ph';l"z'ﬂ(c’z — CWnbl, AEWCTBYOLLME Ha ONOPbI OT penbca AnA CONpAraemMbiX KOHCTPYKUMIA BEPXHEro
CTpoeHus 1 n 2 COOTBETCTBEHHO.
5.2.5 BelumucnsawT pasHuiuly nporvboB pernbca OMs Kax[oW u3 conpsiraeMblX KOHCTPYKLMA BepxHero
cTpoeHusa nyTn Ay no dopmyne
Ay = yq = yal, (19)
rae yq, ¥, — npornbel penbca Ans COnpsraemblX KOHCTPYKLWIA BEPXHEro CTPoeHus 1 1 2, MM, COOTBETCT-
BEHHO.

5.2.6 OnpepenstoT anuHy YK cornacHo ycnoeuto (4) 1 yBeENWYMBAIOT €€ [0 BEMWYUWHLI, KpaTHOW Lieno-
My 4ucny penbcoBbix onop Ha anuHe YK Ny
5.2.7 Bbl4MCNAKT CUNOBOKN YKIOH i No dopMyrne

T
Lymyk

» Jo0. (20)

MpoBepsioT BbINONHEHME ycroBus (1).
5.2.8 BblyucnawT npupalleHve CUNoBoro ykrnoHa Ai no popmyne
f i
Nymx

(21)

MpoBepsioT BEIMONHEHME YCNOBUs (2).
5.2.9 BbluucnawT pasHoCTb cun, OENCTBYOLWNX OT penbca Ha cMexHble onopel, AQ no dopmyne

wr
ARjakc

AQ = .
Ny«

(22)
[MpoBepsAlT BhINONHEHWE yCroBusa (3).
5.2.10 Ecnu xota ©bl ogHo 13 ycnosuid (1)—(4) He BbINOMHAETCH, TO NOCNe[0BaTENbHO YBENMYNBAKOT
ANuHy YTK KpaTHO paccTOsIHWIO MeXay PefibCoOBbIMK OMopamu 40 JOCTUXEHWSA BbINOMHEHNA YCNOBUN.
Mony4exHyto anuuy YK cyuTaloT pacyeTHom.
Ecnun Ha y4acTke nnaHMpyeTca OBWMKEHME HEeCKOMNbKMX TUMOB MOABMXKHOMO COCTasa, TO pacyeT BbINor-
HAIOT ANA Ka)4oro U3 HUX, a 3a oKoH4yaTenbHoe 3HadeHne anuHel YK npuHumatot Hanboneluee 13 paccyu-
TaHHBbIX.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep pacyeTta y4acTKOB HEPEMEHHOIH HeCTKOCTH

OnpenensioT napameTpbl KOHCTPYKUMK YT ana conpsixeHus OByX KOHCTPYKUKMIA MYTU ¢ MOGYMNEM YNpyrocTy penb-
cosoro ocHoBaHuAa 50 n 200 MIMa. MNpuHKMmMaloT cneayowme aKkcnyaTaunoHHbIE YCIOBUS:

- Tun penbca P65;

- MPSAMOW Y4acToK MyTw;

- paccTosHue mexay onopamu /= 0,55 m;

- cKOpoOCTb rpy3oBoro aswxeHna V = 90 km/y;

- TWN rpy30BOro noaBwkHoro coctasa 23C6;

- CKOPOCTL Naccaxupckoro aemxeHus 160 km/y;

- TUM NaccaxMpcKoro nogsukHoro coctaea IC2MN

B Tabnuue A.1 npvBeaeHbl napaMeTpbl NnokomoTusoB 23C6 u 3C2TI.

Tabnuua A.1— XapakTepUCTUKM NOOBWXHOIO cocTaBa

Tun v cepus Greamasacen ii”gﬂﬁzg_ Hogﬁi;go- CTATMSECKM Ouamer| Komm-eersag PaccrosiHne
i H% 5 Harpyska ot a P e ap e nporub peccopHoro a ecap ocen o
ABIRARHAN Koneca Ha Halpyka aF belpyaha of nogBeLLnBaHns Kon Tenexku N, Marny
coctaBa Koneca Ha Koneca Ha dm ocamu [, m
pensc P, H fops MM L. 1
2 pensc q, H pensc my, H oL
232C6 120173 34521 85651 106 1,25 2 3,0
aczr 93195 11654 81541 63 0,92 2 2,6

PaccmatpusatoT pacyet anuHel YT npy Bo3gencTeum rpysoBoro nokomotvea 23C6.

Wecnoneaya cdopmynel (8)—(15) u npunoxerue b TOCT 34759—2021, onpeaensaoT cpedHIon BEPTUKANBHYO CUny,
nepegarLLyloca OT penbca Ha wwnany npu AeicTBMKM Konec HaberatoLlen KonecHo napel Ha nyTb PC”;“, H, makcumansHoe
3HaYeHue BepTUKanbHOW CUNbl, Nepeaatowencs OT penbca Ha Wwnany npu 4elcTBMKM Konec HaberatLlen konecHon napel
Ha NyTb, Paak.., H, aKBMBANEHTHyI BEPTUKAMbHYIO GUMy ANA ONpeaeneHns Cunbl, Nepeaalolleica oT penbca Ha wnany
npu AencTBUW Konec HaberatoLlen KonecHon napel Ha nyte Py, H.

PacyeTHble 3Ha4eHWs cun npueedeHsbl B Tabnvue A.2.

Tabnuua A.2— PacyeTHble 3HaYeHMA CUI U CpegHEKBaAPaTUYECKMX OTKINOHeHnA, H

U, MMa Pcp Sp SH.n. SM.H.K. SH.H.K. PB P:ﬁua PNL:JaT(c Pg;n
200 137536 1849 22818 22897 23 194729 194042 88074 66056
50 137536 1849 38387 14519 16 233576 228279 73251 54938

CornacHo dopmyne (16) ynpyrun nporub peneca coctaeut 0,8 MM npu Moayne ynpyrocTyu NoApPensCoBOro OCHOBa-
Hua 200 MMa wn 2,7 mm — npu 50 MIMa.
CobcTBeHHana vyacToTa konebaHus Ky3oBa Ha peccopax, cornacHo doopmyne (17), coctaBuT

1 {808038 _
fo ‘E\’W =198 [
ApUn

Mpn pacuere no dopmyne (19) pasHvua cun, OEWCTBYIOWWX Ha OMNOpbl OT penbca, akc CoCTaeuna
88074 — 73251 = 14823 H, a pasHuua npornboB penbca Ay ANs KOO U3 CONpAraeMblX KOHCTPYKUMIA BEPXHEro CTPoe-
HWA NyTK, cornacHo dopmyne (19), coctaBuna 2,7 — 0,8 = 1,9 mm.

Taknm o6pa3oM, cornacHo ycnosuio (4), anuHa YK Lymqy. coctaBut

90/3,6
Lyn)K :m = 8,2 M.

WMcxona w3 yenosus, yto anuHa YIMXK gomkHa 6bITb KpaTHa LIEnoMy YUCny penbcoBbIX Onop, YBENUYUBAIOT OMUHY
YK oo 8,25 m.
Mo dopmyne (20) onpenenstoT CUNOBOK YKIOH:!

i:%: 0,23 %o.
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MonyyeHHOe 3Ha4yeHWe CUNOBOro YKIOHa NpeBbilwaeT gonyckaemoe 3HadveHune 0,1 %o, noaToMy ycnoewe (1) He Bbl-
NONHSETCS.
Ona obecneveHna ycnosusa (1) Heobxoanmo yBenuunte AnuHy YK Lypqy,., KOTOpas cocTaBuT:
Ay 19 _

Lyn)K =W—O—!1-—19M.

MpupaweHre cMNoBOro yknoHa Ai onpeaenstoT no opmyne (21).

Al =% =0,0154 %o.
Mony4eHHoe 3HauYeH1e NpUpaLLEeHNs CUMOBOTO YKNOHAa YOBNETBOPAET YGRoBMIo (2), nockonsky MeHbLue 0,05 Y%o.

Mo dopmyne (22) onpegenaAloT pasHOCTb CUI, AeNCTBYIOWKMX HA CMeXHbIe onopbl AQ.

14823

AQ=—%

=990 H=0,99 kH.

Mony4yeHHoOe 3HAaYeHWe pasHOCTM CUM, AEWCTBYIOLLMX Ha CMEXHBIE OMopbl, YOOBMNETBOPAET YCrioBulo (4) u He npe-
BbILLIAET 6 KH.

Takum obpazom, npy gnuHe YITXK, paeHon 19 m, ycrnoeus (1) — (4) ByayT BbINOMHEHLI.

Vcxopsa u3 ycnoeus, 41o anuHa YK gomkHa ObITh KpaTHa LenoMy YMcny penbCoBbIX ONop, YBENWYMBAKT ATNUHY
YIMK oo 19,25 m.

TakmuM oBpasom, KoNMYecTBO pPenbCoBLIX OMop cocTaBuT 35 Wt

AHanornyHo BeINOMNHAT pacyeT AnvHel YK npu aBvxeHun naccaxupckoro nokomotuea 3C2I0 u nonyyaiot 18,7 m.

Mockonebky anuHa YT npyu ABMKEHWM NACCaXUPCKOro NoABKMKHOMO coctaBa C2IT MeHbLUe, YeM Mpy ABMXEHUN
rPy30BOro nokomotnea 23C6, onury YK 19,25 m cuuTaloT pacyeTHOM.

Bubnuorpadusa
[1] PenepanbHbld 3akoH oT 30 gekabps 2009 r. Ne 384-®3 TexHudeckuin pernameHT o 6e3onacHOCTW 3gaHui M
COOpPYX¥eHWI
7
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KntoueBble cnoBa: Metoguka pac4era, }KQHEBHOﬂOpO}KHbIﬁ nyTb, y4aCTKW CONPAXEHWUA, Yy4aCTOK HEDEMEHHOﬁ
XKeCTKOCTH
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