30mM30 83geodzowo

35BoM9dYms 396xMmMToMIdOLS s BMMIoMIdOL M39MOE09d0L
0bGH9bloB0 35305 M30608BOL 3H9gdbolzm® LoymMgdBy

DomIma9gboos md@Em®mol 5350930Mo badolbols

9bo3m390o©

Logo®mzgeml ¢9gdbolzmeo »boggdbodg@o
d0obo, 0175, bydoGomzgarm

33Moo, oo

Lo53G MMM MBgds © 2012 fgwro, gomdao Idgoeodgoeno



Logo®m39eml ¢9gdbozm®o »bogzgmlodg@o

Lo@B@obl3dm®@m s 35656503 dgbgdamdols g3 Ggdo

B39, d399m6Mg bgeoldmd(gmbo 35sLEGHMOIPM, GMI  A9393560m
Ik geodgoemo  aomdaols  dogd Tguermegdme Loolg®Gosgom bBsdemmal
©oLObgWgdom:  ,,do@oMgdgems  aobgm@dodgdolbs s gm@Io@gdol
3Gm39bgd0l 0bGgblogogagos @goboybol  Gagboga®  Lopyy®gdby™  @d
350930 69396053008 LogdoOmzgerml  39dbozmeo  Mbogg®dlodgd oL
Lo@B@sbldm@@m ©s dobfobomddgbgdenmdbols o379 BgBol LoolgMEs30Mm
LodFmdo dob 4obbo3sl MGHMMOL 53509300 baMolbol Imbodmggdws.

05MHOMO
bgwddegsbgero:
LM 3060 3OMABILMOO 3030 MY
09396963 0:
LOHME0 3OHMBRIBOOO d96od am35d9
9396963 0:

&9d6. 8936. 396osGHO 0903965 3300560




Logo®m39eml ¢9gdbozm®o »bogzgmlodg@o
2012 §gero

53H™M0: dLgraodgomo pomtyo

@oLObYgds:  AosBoMgdgmms  gobxgm®Io@gdols s Fm@Iodgdols
30m39Lgool 0bBgblogogsios M3obogybols Bgdbogn® Lowynmgdby

39379 AHYH0 ¢ Lo@@obl3dm@Bm @ dobgobomddgbgdenmdols

bs®obbo: ©MIGHMO0

bbmds Bo@oMs:  s3Mowro, 2012 §.

0600300 mMo  3060Mm3693900L 56 0BLGHOGHWMEIOOL  Tog®
B90mImY3560¢00 ILbYEgdol OLYMHEHE00L go3Ebmdols IoBbom dmmbmgbols
999bg935d0 dobo 56539300 JoHbgdom 3030609d0LS s A93M(3IYdOL

W30S 80603900 5943L LodsMmzgwml $9dbozme »bogg®Lo@gdL.

533 MmM0ob bgardmfigo

953GHMO0  06560hMbgOL ©bsMRID Logodmd3gderm Ma3ergdgdl s O3
3000560 65IOMI0L s SO Jobo (35¢39ME0 333MbBIBbEHJIOL YodgFE35 96
bbgs M50dg 990000 M93MHMEYJ30 99I3989w0s 53EMMOL HoHowmdomo
6905030l gom9dy.

33GHMO0  06(HIMbgds, MMI  b5dOMIJo  godmygbgd o LsogzEHMM™
MR3EG39O00 Q30 FoboeEgdDY J0MgdME0s Tgbsdsdolo BgdsOMZS (960
ol 93069 Dmdol 30393HJd0LS, O®MIgdoE Imombmggb dbmwmp L3ggonow®
303ommMGOL  oGHIMSGHOOL 30090500,  OMAMOE3  gb  FoIOMEO0s
LodgEboghH™m  6sdOMAgOOL TGO gdoLLl) s Y3gs  Fomsbby  0wgdL
35L9bolidagdEMdsL.



9oy

@30boabols  dodomse  Lofo®dmm  ghmgymgdo  omgagdosh
Lo ®gdo, Omdmmgdbgi LOgmogds Lods@omgdem  dgdoygbanmdoms
2obxgm@doMgdolis s BmOIoMgdol m3g@Ms30900.

@30b0abols  Loaygdms  dmdol  mosgolbo  dbodgbgammdboms o
Q9bJaombogy@o  ©sbodbymgbomn  aoblogym@gdom  godmodbggoshb
A9db0ga00 (Loydbm s FsboMolibgdgeno) Loway®gdo, @GmImgdo oo
G5M©gbmdom  goEosdydoggdgb goambbsgomgdl s dgbodsdobow  domby
bOgmegds oo dnEymbdol  bodobgg@m  Lodydomgdo,  @mIgems
9989J6 90 gbO g gdsby Wosss VsIM o dymo >@bodbym Loy y@ms
aodo@myamo s dgRgabgdgeo Igdomds.

bodobgg®m  Lodygdomgdol  goowglbo (oo dJmol  Lods@o®gdeom
‘dgdo@agbamboms s SEA0MIM0G  2o5(39d0ms  gobxgm®do®gdols  ©o
RO ool M3gas30gdols  Igbdymgdsby. bmdogros, M3 @ zobogbols
Loay®gdbg s dolbsbganger osbspagdbyg (eroygdo Logdldamygs@oom
bodxgoo  Lodobggdm  m3g@dsiogool  dgldygangdoby  sfggl  goowgls
db0dgbgeomdgdl.  dobgg®gdol  dgbOgmgdol  AML  2oblsgymndgdyemo
36093bgemds 53l dsmo bsba@danogmdbols dgdzoMgdsl.

Omam@3 @30b0abols 3gdombols 3GoGoge 330hg9690L, Bgdbogn®
Loy y@gdby  yggams  bodxol  osbanmgdom  ghmo  dgmmbgoo  ©
LogJlsgoge@ozom  bognmgmdm@ogm  3o@gol  bodxgbol  25%-%g  dg@o
doeols 1sdobggdm  Lodydomgdby. doTobosdg, Lodsbggdm  Lodydomgdols
Fomdmgdols  ©mbg  B9dbogn®  Lopan®gdby obpgbl  360d3bgemgsb
230 gbols goobowgom 30mi3gLbby s aoblobmg®agl dol g539]@ Y@ML

d9b0gems s L3ggosgol@ms dJog® dodobs®gmdls oo Iydomds
bodobggmem  Lodydomms  dgbdyagdols  dgmmegdols  LOymymazgobs  ©s
shJo®gools mgogbsb@obom. mydas o3 dodosGmymagdon  Jowgg ®hgods
39300 Aook@ g0 3O Mg gdo.

>bodbyer  Lodbgamgms s dmmbmgbsms  gomgsgrolifobgdom
J0bsdwgoody  Lowolg®@oom  b53d®Omddo  dgdydoggdygeros @ gobogbols
®9J603390 Lowan®gdbyg Lodobggdm d9dsmdols meysbobsiEool Mm3@G0dsmey®o
dgmmegdo s bgdbgdo, @0l Logydgger by 360dgbgenmgbse hlo@mgds
Lodobgg®m ™m3gMo0gd0 Lbgoswslbgs 3o@mmdgddo.

bodobgg®m  Ladydomgdbg  aofgumo  woygsbogro  bo®ygdowsb
db0dgbganmgeb  Foeols  dgoygbll  bodxgdo  m3g@siEosms  dgldygan gdols
boby@derogmdoby. 5do@md dbodgbgamgseb sdmzobow omgmgds 5ds myy 0d
bodobggmm ™m39Msi30gdols dgbdgegdol WAMYdby dmJdgoo Rod@m@gdols
aogegbol  dglfogans. o3  mgoelsob@obom  bsdOMmITo oy gboenos
15dobggAm dgdo@a gbenmdols gobaym®@do®gds-gm@dodgdol boby@derogmdsbyg
doddgeo Lbgopslbbgs goddm®o (Imd@smdols Fobss@dwogymdols gogangbs
Aossa0mgdol Lohodgby, 2obxgm@mdo®gdoll AMOlL  WsdM owgdeym gods
doBo®mgdanols dolols o dmd@smdols Oy [oboss@dwgamdaoby ws Lbg.)
> ho@o@gdbymos  goobao®odgdsbo, @mAgol Logydggebgi oggdymos
0053M5dgd0. 5b25M0Tdgdds>  230h39bgL, @M Io@Bo®gdaols dobol 2ob@ws
25%-0m  0(g93L  3obx8m®dodgbol  boby@derogmdols  asb@Esl  7%-om,
dd@smdol Fobosomdpgamdbol gob@®s 25%-000 bOOlL  2obgm@domgdols



Ol 8%-0m, bmanm dgdopygbermdsdo dmblbognmdboms Moibgol asb@ws
25%-0m b0l 2568mMdoMgbol boby@derogmdsls 15%-o0m.

@30603b0l Bgdbogn@ Lowau®gdbby (oblsggmmgdom dsbs®olibgdgen
Loy y@gdbg) dodomse Lofo®dImm mdogdBgose omgagds dobs@olbgdgano
30M53900Ls s BmAIo@gdols @s0mbgdo, oby Gmym@AE dom gfmgdgb
doBoMgogemms  aobgm®do@gdols s gm@dodgdol  Fgdbmermaoy@o
3033 9Jlgdo, @MImgdbgi LOgmegds Lodsbggam Lodydomms dmenosbo
Joageemdols  dodomswo  bofoao.  s@Lgdye  Bgdbogy@  Lowau®gdby
5mbodbyeo  3md3angJlgdol  Logrosbpspam  aobgoms®gdol  Lijgdgdo
5O5LodomEss  gobgomo®mgdygmo, @53 boyoeglh Loyy@ol god@o®mdols
9bo@ L.

dmenem  3g@omedo  bbgopslbgs  dgabogdms  dogd  dgoddbs
2obxgm@doMgdols wo  gm@dodgool  3mI3agdlgdol  @sEombs@y®o
bJgdgd0, dog@od %9 gogy Ghgds yosyFy3zgdgeo bogombgdo domo
bOgaygmazol mgoglbsb@oboon.

doGo@mgdgemms  gem®mdo®gds  omgegds  g4gzgeobg  Goygen  ©o
FOMoGggee  badydome,  @mdgamog,  Omym®g  Fgbo  bOgmogds
JoA0M S R}MAd0Ggdols hobgd by (20dmbsgemols ‘dgdmbgggodo
dobo@olibgdgm am@s396bg3). M30603bol 3gdomdols 3Go]@ogs> 330hg9690L,
Amd ge®do®gdol hobgdol osdydoggdol 9gbo®o Logdsme hodm@bhgds
dobo®olbgdgeo am@szol gosdydoggdol 9bodl s ofgweb godmdwobomy,
QmAdoMgdols  Gsombo  g393a0bgds  Bgdbogydo  Loway®ols  Loddansg@ols
‘F9dbogogge g gdgbBoe goambbsools gowsdydsggdols mgsmlsb@oliom.
5d0@md  25bLs3gmdgoymo  yydopmgds 9bes sgmdml dobo®olbgdgano
350 3960L  godmboligangano  ggamgdol  3mblEOJogools ©s dmenosbsw
Ao gdols Bgdbmermaoyg®o 3md3egdlgdol LEOygmymaol Lszombgdl.

do@Bodgogemms  gm@dodgdol  Ggdbmmmgoydo  3mddegdlgdols
bJgdgdol  odydoggdols o @O3MMYJBH ool WML S>YEoEgdgeos
2030085@0b{obom, @M 5mbodbye 3md3amgJlms po@sdydeggdols gbodo
bko®dmdegl aobgm@domgdol @gdbmamaoydo jmddengJlol Loddensgmgls.
sbgmo  30Mmdol  dgbOyagds b Ybggaygmal  Lowag®ol bom@dsay®
d9domdsl.  g.o. Loko®ms  dobo®olbgdgamo 30639000 aodmbslgan gano
49 gdols  3Gma®gbygero 1 Jgdgool ©sdydoggds Lbgowslbgs 306mbgddo
d9domdobomgols.

o@lgdygmo  @g0boabol  Bgdbogyd@o  Lopayu®gdol  gm@sgdggos
3003960l 2odmbsligangemo  ggangdol bogegomgsbo dbosdg ol o@ol, ©mI
dgdegdgemos  Godgbodg  @mgmdm@Bogol  gOon@dmygmo  dgdomds
hobgdbg. sLgmo ggegdol 3mblEA®YJ3090Tdo 5@ s@0l gomgomolifobgdyero
M®0 BoAdoMgdols hobowsb 3s@omgma@o aobslgmgmgdo @obs®olbgdols
05boggdbg. gl 3o 0(393L RMOJo@gdol Goombols 3Fs@3mgdayy®mdols
‘dgd3009dol, Lodos@o®gdam  dgdoagbenmdgbols ©sds@gdoomn  dm3gbgdls
bbgopolbbgs ™3g@o(3096d0 ©s Lodobggdm @mjymdm@Gogms ©ogmgbgdgols,
30053d390s 35030l @osbspms asdmygbgdols ba@olbols dgdiomgodsts.

b93mmo0bodbyen Jmmbmgboms gomgogolifobgbon Loswolgd@sEom
65dMm3do oy gbogmos Aobgm@do@gdols s Bm@do@gdol B gdbmermaoy®
3033 gdboms 39039 oyemo aobgoms@gdols doMomswo dods@mnym gdgdo,
FgAmogobgdoymos  aobgm@do®gdols s  Ym@do®gdols  3md3ewgdlgdols
sbogno, 3OMy@glgmo LJgdol go®osbGgdo, Gmdggdoi 9bOYbggerymegb
Loy y@bg 0bGgblog®o Fgdbmermaogdol @obg®agol dglodengdamdgdls,



dmgdgeos dgdmmsgobgdygmo gdgdols Logosbapm gobgomodgdobs @
IV o03mgdey@mdoli 3o5ba5Mm0dgd0l ©obylEgdymo Gm@Iyga gdo.

bodOmddo oblsbwgdygaos dgdmmagsbgdye dgbogdge Losbangms
30ma®Mgbygmmds  s@lgdye  sbogrmpoy®  Lgdgomsb  dgo®gdom
®9d60390-930bmogg@o  aosbao@modgdols  Logydgge by, ggddme, domo
305JBoggmo  @gogobsigool  3o®mbdgddo  @gobogbols  Bgdbogy@o
Loy y@ol  dFo@Imgdaag@mds  ao0b@egds  10-15%-0m,  do@o®gdgeoms
BmA30Mgdols boba®damogmds jo dgdEodegds 5-10%-0m.

65dOm@3do o gboamos  SaMgmgg  dgdmmsgsbgdymmo  3oblG® -
(30900Ls> s Mg3mdgbsiogdols  godmygbgdol  Lgg@mgdo  3Gsd@0godo,
390dme  obobo  dgodangds  godmygbgdym  0dbsl  Gmgm@iE  sbogno
Loay®gdol  3dgbgdanmdolisl, obggg o@Lgdyan  Bgdboga®  Lowaydms
M93mbLEOYJ300L @OMLSES.

Vi



Abstract

As basic production unit of railway are considered stations on that are executed
train rolling stock make-up and breaking-up operations.

Between the railway stations with its importance and functional destination are
extremely outstanding technical (district and marshaling yard) that processes a lot of
car traffic volume and accordingly on them are performing large volume marshalling
works on which effective execution is significantly depended the running and non-
failure operation of mentioned stations.

The main part of marshalling operations is relating to train rolling stock and
local trains breaking-up and make-up operations executions. It is known that on
railway stations and house tracks annual operational costs on execution of marshalling
operations makes up to significant values. At marshalling extremely importance has
reducing of its duration.

As it shows the practice of railway operations on technical stations near about
quarter of overall expanses and more that 255 of operational locomotives fleet costs is
related to marshalling operations. Therefore, the level of marshalling operations
production on technical stations is significantly impacted of transportation process and
determines its effectiveness.

By researchers and specialists is carried out hard work on perfection of
marshalling operations execution methods and for its acceleration. Although on this
way remains many unsolved problems.

Due consideration of mentioned complexities and requirements in the presented
dissertational work are developed optimal methods and ways of organization of
marshalling operations on railway technical stations, grounded on that significantly is
accelerated various conditions of marshalling operations.

From applied reduced costs on marshalling operations significant share consists
from expanses on duration of operations execution. Thus as important task is
considered investigation of time-depended acting factors on those marshalling
operations. From this point of view in the work are defined various depended on
duration of marshalling rolling stock breaking-up and make-up various factors
(influence of running resistance on velocity of travel, dependency of breaking-up time
on train weight and total running resistance, etc) and is carried out the calculation on
that basis are constructed diagrams. The calculation indicates that increasing in 255 of
train weight causes increasing in breaking-up duration up to 75, increasing of running
resistance by 25% causes breaking-up time up to 8%, and increasing of number of
removal from train by 25% causes increasing of breaking-up duration up to 15%.

On railway technical stations (especially in marshalling stations) as basic
production units are considered hump yards and make-up sites or as they are called
technological complexes of rains breaking-up and make-up on that are executed main
part of marshalling operations. On current technical stations insufficiently are
developed mentioned complexes rail development schemes that limit the capability of
stations.

In last period by various researches are developed rational schemes of breaking-
up and make-up complexes but yet remains as unsolved issues with point of their
perfection view.

The train’s make-up is considered as most complex and labour-intensive
operations that as a rule are executed in the basic make-up dead-end sidings (as
exception in the hump yards). The practice of railway operation shows that processing
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sites of make-up dead-end sidings is rather behindhand the capability of hump yards
and therefore, the make-up site is revealed as limiting technical stations capability
element’s from the point of car traffic volume processing view. Thus the especially
attention would be paid for car yard output mouth design and total issue of perfection
of make-up technological complexes.

At development and programming of train’s make-up technological complexes
IS necessary to considered that capability of mentioned complexes would be exceed
the capability of breaking-up technological complexes. Providing of this condition
stipulates normal operation of station, i.e. is necessary the development of progressive
schemes for operations in various conditions.

The lacks of current output mouths of railway technical station’s car yards
represents in that is impossible simultaneous operation of several shunting
locomotives on dead-end sidings. In design of such mouths isn’t provided parallel
outputs on marshalling rails from make-up dead-end sidings. This causes reduction of
make-up sites capability, additional areas of train rolling stock for various operations
and reduction of hump yards rails utilization coefficient.

With taking into account the above mentioned requirements in the work is
defined basic directions of breaking-up and make-up technological complexes
perspective development, is offered new, progressive variants of breaking-up and
make-up technological complexes that provides the possibility of implementation of
progressive technologies in station, are stated refined formulae of offered schemes of
rail and calculation of capability.

In the work is defined the progressiveness of offered scientific novelties in
comparison with similar schemes on the basis of technical and economical calculation,
in particular in conditions of their practical realization the capability of railway
technical stations will be increased up to 10-15%, and duration of train’s make-up will
be decreased up to 5-10%.

In the work also are defined practical areas of offered design and
recommendations implementation, in particular they would be applied at construction
of new stations as well as at reconstruction of current stations.
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