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OIIEHKA HIAPAMETPOB IIYTU U HNOJABUXHOI'O COCTABA HA IIPUMEPE
CXOJA BOCTOYHOI'O ITOJIMI'OHA

AnHoTanusi. Bocmouno-Cubupckas dcenesnas 0opoza nponezaem no meppumopuu 4-x cyobexmos cmpamwl 8
KOMOPbIX COHCUNUCH CTONCHBIE KIuMmamudeckue ycaosus. Ha oaunoii scenesnoii 0opoee npoxooam Tpanccubupckas u
baiikano-Amypckas maecucmpanu. /[nuna sxeniyamayuouHoli dopoeu gedepanvhoeo 3uavenus npesviuiaem 3800 km,
amo 4,5 % om eceil cemu diceneznvix 0opoe. Ilpu 6cém npu 3mom umes CIOACHbIL perbeqdh nymu ¢ pazHooopasHbIMU
paouycamu Kpugvix py30HaANpANCEHHOCMb 803paAcmaen ¢ KaxicobiM 2000M Ha 8cell cemu Bocmouno-Cubupckoi dce-
Je3HolU oopoau. J{na yeenuueHus: epy30000poma cocmaesnaom OIUHHOCOCMABHbIE Noe30d, KOmopble No Cmamucmude-
CKUM OaHHBIM, Yauje 8ce2o, N008eP2alomcs cX00y 8 COBOKYNHOCMU C HAPYUleHUeM CKOPOCTHO20 Pexcumd.

B ceasu ¢ 6oavwum yposnem nponycknoii cnocobnocmu na Bocmouno-Cubupckoi dcenesHoi 0opoeu u ¢
mpyoHocmbio obecneuenusi becnepeboiino20 NPONYCKA CYWeCmayiouux noe300nomoKos npu 60iuux o6vemos pabom
NO CAHUPOBAHUIO NYMU, YenecoobpasHo O 2py3068blX NOE3008 npedycmampugams npodoavHoe ycunue. IIpodonsroe
ycunue, noayueHHoe nymém paciémos u 0jisi 00H020 U3 Cx0008 Ha yuacmke nymu Bocmouno-Cubupckoil scenesHou
odopoze, 8blABUNIO0 NpesblUleHUEe MAKCUMATLHO 00Nnycmumblx 3Hadvenutl. Ilpednosceno anarumuyeckoe onucanue onvim-
HbIX OAHHBIX NPeONA2aeMbIM BbIPANCEHUEM, KOMOPas y00siemeopsaen mpebosanusim K 00CMOBEpHOCMU pe3yibmama,
YUMo umeem BaAX’CHOE 3HAYeHUe NPU PACCMOMPEHUU HOPM NPOOObHbIX ycuaut. Onpedenena Kpumuyeckas cKopocms
nopodcre2o 8azona. Ilpedcmagnena 3a8uUcumMocms CKOPOCMU NOOBUNCHO2O COCMABA HA BEUYUHY NPOOOTbHLIX CUI,
Oelicmeyrouwux om ps0omM Haxoo0AWUxXcs 8a20H08 8 cocmase.

KiaoueBble c10Ba: npooonvHoe ycunue, MAKCUMATbHO 0ONYCIuMble 3HAYeHUs, RPONYCKHAL CHOCOOHOCHIb.
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ESTIMATION OF TRACK AND ROLLING STOCK PARAMETERS ON THE EXAMPLE
OF THE EASTERN POLYGON

Abstract. The East Siberian railway runs through the territory of 4 subjects of the country in which there are
difficult climatic conditions. This railway carries the TRANS-Siberian and Baikal-Amur mainlines. The length of the
operational road of Federal significance exceeds 3,800 km, which is 4.5 % of the entire railway network. At the same
time, having a complex terrain of the track with various degrees of curves, the load increases every year on the entire
network of the East Siberian railway. To increase cargo turnover, long-distance trains are made up, which, according
to statistics, are most often subjected to a descent in conjunction with a violation of the speed limit.

Due to the high level of capacity on the East Siberian railway and the difficulty of ensuring uninterrupted pas-
sage of existing train flows with large volumes of work on track sanitization, it is advisable for freight trains to provide
a longitudinal force. The longitudinal strength obtained by calculations and for one of the junctions on the track section
of the East Siberian railway revealed an excess of the maximum permissible values. An analytical description of the
experimental data is proposed by the proposed expression, which meets the requirements for the reliability of the result,
which is important when considering the norms of longitudinal effort. The critical speed of an empty car is determined.
The article presents the dependence of the speed of the rolling stock on the amount of longitudinal forces acting on
nearby cars in the composition.
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BBenenue

Xapakrep IBUKEHHUS IMOJBHKHOTO COCTaBa, €r0 CKOPOCTh U YCKOPEHUE CYIIECTBEHHO 3aBU-
caT oT npodunst mytu. [IpogoapHbIe yCHINS B pa3IMYHBIX CEYCHUSX MOABHKHOTO COCTaBa, HaMpsi-
MYIO HE 3aBHCAT OT MPOGUIS MyTH MPH YCIOBHH, YTO TOT MPOQHIb HE U3MEHSIETCS B Mpeaenax
JUTUHBI TIOJIBUYKHOT'O COCTaBa, a OMPEAEISAIOTCSA JUIIb TATOBBIMUA CHJIAMH, PACIIPE/IEIEHHEM Macc U
TOPMO3HBIX CHII MO ero jyuHe. [Ipu IBMKEHHH MOJIBHKHOTO COCTaBa, KOTOPBIA MMeeT MpOoQuilb
JIOMaHHOM, CUTYyaIMsl CYIIECTBEHHO MEHSETCS.



[ToaBu>XHOM coCTaB MPEACTABISET COOOM CIOXKHYI0 MEXaHHMYECKYIO CHCTEMY, B KOTOPOM
BO3HHUKAIOT KosieOaTeabHbIe IPOLIECCHI, BIUAIONINE HA AUHAMUKY BaroHa. BeieactBue B3aumoneii-
CTBHS ITyTH U TIOABM)KHOTO COCTaBa B CHCTEME «KOJIECO-PEIBCY MPOUCXOIAT HEOOpaTUMBbIE MTPOIIEeC-
Cbl, CBSI3aHHBIC C HEUCIIPABHOCTSAMU IIyTH U MOJBMXKHOT'O COCTaBa, KOTOPbIE MPUBOIAT K KOJIeOaHU-
sIM BaroHa M paclpelesstoTCs Ha BUIbl B 3aBUCUMOCTH OT JUHAMUKU JBUKEHUS: IOANPHITUBAHUE,
rajolupoBaHue, MONepeyHblii 0THOC, OOKOBas Kadka (BUJIsIHME), ogepruBanue. Kpome nepeunc-
JICHHBIX KOJIeOaHu#, Ky30B BaroHa COBEpIIAET U JIPyrue BUAbI KoJeOaHHid, HO OHM HE OKa3bIBAIOT
CYLIECTBEHHOI'O BIMSHUS HA YCTOMYUBOCTD I'PY30B.

Konebanust moanpsIruBanusi, ralonupoBaHus U OOKOBasi Kauka MOABMIKHOTO COCTaBa 3aBU-
CAT OT THUIIAa BaroHa (IOPOKHUH, IPy’KEHHBIN WM CMEIIAHHBIN) OT 3TOT0 3aBUCUT Harpyska Ha pec-
COpPHOE IIOJIBEIIMBAaHUE, MOMEHT UHEPLIMM Ky30Ba U TEIICKKHU.

IHonyyeHune nNpoaoIbLHBIX YCHIMH

[IponosibHBIE CUJIBI B MOABUYKHOM COCTaBE OMNPEACISAIOTCS BHEIIHUMU M WHEPLIMOHHBIMU
CUJIaMH, KOTOPBIE 3aBUCAT OT YCKOpPEHUM ero macc. [lepemeniennst OTAENbHBIX MacC BarOHOB MaJIbl
Y IPAKTHUYECKH HE BIUSIOT HA CHIIOBBIE Mpoliecchl B HEM. HanbompIiee npo1oibHOe YCUIIHE JOCTH-
raercs B rOJIOBE MOJBHKHOTO COCTaBa. B OCTaNbHBIX YCUIIUAX, TIMHEWMHO U3MEHSSICh, CHHXKAETCSA J10
HyJIS B KOHLE TTO€3/1a.

[IpononbHBIE HATrPY3KH, MPEACTABISIOT COOOM CKMUMAIOIIME U PACTATHUBAIOIINE YAApHO-
TSTOBBIE CUJIbI, BOBHUKAIOLIME B MOJIBUAKHOM COCTABE MPU PA3TUYHBIX PEKUMAX JIBUKEHUS. 3HAUYE-
HUS TPOAOJIBHBIX CUJI B COBOKYIIHOCTH C OCTQJIbHBIMHU, JACHCTBYIOIIMMH Ha BaroH Harpy3Kamu,
MIPUHUMAIOTCSI, UCXO/IS U3 AIBYX OCHOBHBIX PEKHMOB pabOThl BaroHa B AKCIUIyaTaIlH:

| — Tporanue ¢ MecTa, OCa)KMBaHUE WJIM TOPMOKEHHUE TTOE3/1a TIPU MAJIBIX CKOPOCTAX JBUKE-
HUS, COyIapeHUs] BarOHOB IIPU MaHEBPOBOW U COPTUPOBOYHON pabOTe HA CTAHIUAX (IIPOJOJbHAS
cuia paBHa +2 MH);

[l — gBukeHue moes3a ¢ HaubobIIeH AOMycKaeMOlW CKOPOCThIO (TPO/JONIbHAS CUjla paBHA
+1 MH).

[Ipu TopMOKEHHUM BaroHa BOBHUKAOT CHJIbI MHEPIUU U CHJIBI TOPMO3HOU CUCTEMBI.

BripaxkeHue 111 pOAOJIBHBIX YCUIIMA B CEYEHHH MOE3]1a Ha PACCTOSIHUM X OT TOJIOBBI JIO-
KOMOTHBA;
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Puc. 1. 3aBUCMMOCTH KPUTHYECKOI CKOPOCTH OT BeJI€YHUHBI MPOAO0JILHBIX CHJI
Ha pucynke 1 nmpuBeneHbl pe3yiabTaTbhl pacueToB IO OMPEICIIEHUI0 KPUTHUUYECKON CKOPOCTH

MOPO’KHETO BaroHa (CKOPOCTH Haydaja BUJISHUS) B 3aBUCUMOCTU OT BEIMYUHBI MPOAOIBHBIX CHII,
JEHCTBYIOIMX OT COCEHUX BaroHoB. PaccMoTpeHHas u3 rpaduka 3aBUCMMOCTD IJIABHO BO3pacTa-



7a, 10 CKOPOCTH 75 KM/4, TIOCJE Yero MOCTUTIIO 77 KM/4, YTO SIBUJIOCH MAaKCUMAIBHON CKOPOCTBHIO
JUIs TaHHOTO cxoja BaroHa. [Ipu paccmoTpenun cxona Ha ydactke Tanxoii-KenpoBas B koTopoM
MIPOU30IIUIO BBIABIMBAHUE KPHITOTO MOPOXKHEr0 BaroHa, BECh MOJIBIXKHOW COCTaB COCTOSUT U3 83
KPBITBIX TOPOKHUX BAaroHOB, YTO SIBJSETCS JJIMHHOCOCTABHBIM COCTaBOM. BBUIO yCTaHOBIIEHO, YTO
P TOMYCTUMOM CKOPOCTH Ha JaHHOM y4yacTke 80KM/4, TIO€3] CIIeA0Ball CO CKOPOCThIO 77 KM/4,
YTO SABJISIJIOCH HOPMOM, HO TaK Kak paauyc KpuBou coctaBiisul 1070 M u pacueTHOE MPOAOJIbHOE
ycunue cocrtaBuiio 497 kH npouszonuio BeiaBiuBanus 34-ro BaroHa.

3akiaro4enue

[Tocuntano npoaosibHOE ycuinue, paBHoe 497,45 kH, B pAMBIX y4acTKax MyTH C paanycamMu
KpuBBIX Oosee 600 M OMacHOW MO MOTepe YCTOWYUBOCTH MOPOKHUX TPY30BBIX BArOHOB CIEAYET
CUMTATh BEJIIMUYUHY NPOAOJIbHON cxuMaromen cuibl 30 Tc miau 300 kH, koTopast cunTaeTcs MakcH-
MaJIbHO 0€30MacHBIM I MOPOKHETO COCTaBa. B TaHHOM C€Xoj€ MPOAOIbHOE YCHIIME MPEBBICUIIO
MaKCHMaJbHO JOMYCTUMOE 3HAUYEHUE, TEM CaMbIM SIBJISICTCSI OJIHOM W3 MPUYUH MPUBOALIAS K pac-
CIIEZIOBAaHUIO CXOAa BaroHoB. [IpomonbHOE ycmine BBI3BAJO KoJeOaHUsS Takue Kak: MOANPBITHBA-
HUE, TAIONUPOBAHUE, MTOMEPEUHbIN OTHOC, OOKOBas Kauka (BUJIsiHUE), ojaepruBanue. [Tomumo me-
PEYHCIICHHBIX BUIOB KOJICOAHUI B X0J1€ CX0/1a MOABMKHOTO COCTaBa OBbLIN BBISBIICHBI JE(EKTHI MMy-
TH, @ UMEHHO: CYXXEHHE, MEePEeKoC U yIIHUpeHue Kojen. Takke ObUl BBISIBICH AE(PEKT Yy COIIEIIIETO
BaroHa, a IMEHHO: Pa3HUIIAa BBICOT Y TPEX PECCOPHBIX MPY>KUH COIIEIIEH MEPBOM MO XOIY TEIEkK-
ku: §8-8,5MM U pa3zHHUIIAa TUaMETPOB BUTKOB PECCOPHBIX MPYKUH. [Ipyu COBOKYIMHOCTH HEHCIPaBHO-
CTEH MyTH U TIOJIBM>KHOTO COCTaBa, a TAKKE HAPYLIEHUs CKOPOCTHOTO PEKUMA, MPUBEIIO K PEMOHTY
JTAHHOTO y4acTKa MyTH.
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