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IIlono mapameTpiB 3aJi3HMYHOI KOJii, 10 3a0e3Me4Yyl0Th IUIABHICTH i
0e3meKy pyxy B MeKax 3aJIi3HUYHUX Nepei3aiB

Anomauin. 3i 30in6UeHHAM WUPUHU KOIT (0COOMUBO Y KPUBUX OLIAHKAX) 00 MAKCUMATLHO OONYCIMUMUX
3HAueHb 3 ’A6IEMbCsl Hebes3neka yoapy epebens Koleca 06 6i068i0 KOHMPPEUKU, KA KOHCIMPYKMUSHO 3abe3neuye
HeoOXIOHULL 2coN00 Y HACMUL 3aNI3HUYHO20 nepei30y. [ 3abesneuents kompopmaderbHocmi ma 6e3neKu pyxy
HEOOXIOHO 3a 6CMAHOBNICHUX UBUOKOCTEl 0OMENCUMU MAKCUMANbHO OONYCMUMY WUPUHY KOl abo 3MiHUMU
MIHIMAIbHUTL PO3MID 2CON00A 8 3aNi3HUYHOMY nepei30i, abo 3MeHWUmu MaKkcumMaibHy weuokicme pyxy. Lli

BUCHOBKU aKMYAIbHI 015 3a1i3HUYb wiupuHu Kol 15200 1435 mm.

HacmuJ,

Knrouosi  cnosa: sanisnuunuii - nepeiso,
KompopmabenvHicmep.

Berym.

B VYkpaini pO3BUHEHA Mepexa

aBTOMOOLITBHUX OpIr 1 3ami3Huilb. He 3Bakaroun Ha
Te, 0 Ha JiISHKAX IIBUAKICHOIO Ta IHTEHCUBHOI'O
pyXy TOi3IiB ICHYE TEHJCHIlsI  BJIAIITYBaHHS
LUISIXOMPOBO/IB, IIe¢ 0araTo AUISHOK 3aji3HHIb, e
aBTOMOOUIBHI JIOPOTH MEPETHHAIOTH 3aTI3HUYHI KON
B omHoMy piBHi. Jlns 3a0e3medeHHst TepeciueHHs
3aJli3HHIL aBTOMOOUIBHUMH JOPOTaMH B OIHOMY
piBHI HEOOXIJHO BJIAIITOBYBATH 3aJII3HUYHI mepei3an
[1-3]. Bamizauuni mepei3am — e 30HA ITiABHIIEHOT
HeOe3MeKkn Ui 3aJi3HUYHOO0 Ta aBTOMOOIIBHOIO
TpaHcnopty. [locTiiiHi mparHeHHs 3aJi3HUYHUKIB JI0
MIiJIBUIICHHST [BUIKOCTI PYyXy MOI3IIB TOTPEeOYIOTh
OLIBIIOT yBark IOJO BIIAIITYBAHHS Ta YTPUMAHHS
IHQPACTPYKTYPH 1 PyXOMOT'O CKJIaly 3aTi3HHUIIb.

KOHmMppeuka,  a#conob,  bOesnexa

PYxy,

I[lpy 1upOMy  JOCHIAHMKM 3  TIMTaHb
napaMeTpiB IIUPUHU KOMii Ta KOJNOOIB y Mexkax
nepei3/iiB NpaKTHYHO HE TOPKAaJIHCSL.

Bu3HayeHHs1 MeTH Ta 3aBAaHHS lIOCJ'lilI)KeHHH.

AHaJni3 ocTaHHIX JocaiTKeHb i myOaikamiii.

Meroo IHOr0  JOCTI/UKCHHS €  YIOCKOHAJICHHS
napaMeTpiB yJIalTyBaHHs Ta YMOB YTPUMAaHHS KOJii B
MexKax

3a3HUYHMX Tepei3/iB  [UIIXOM BHUKOPUCTAHHSAM
PO3pPaxyHKOBO-aHATI THYHOTO MeTony, 110
IPYHTYETBCS HA aHANTi31 HOPMATUBHOI JOKyMEHTaIii Ta
Ha TIPOBEJICHHI PO3paxyHKIB, sKi 3a0e3MedyloTh
BUMOTH  IHTEpoOrepadenbHOCTI  iHPpacTpyKTypu i
PYXOMOTO CKJIamy.

Jo  ocTaHHBOrO  4Yacy  JOCIHiIKyBalu
HEPIiBHOCTI KOJIT B MeXax 3ai3HUIHUX Trepei3min [4] i
BHU3HAYAM BIUIMB HEPIBHOCTEH KOIII Ha 3aJli3HUYHUX
mepeizmax Ha yMOBH B3aeMOZil Koiii # pyxomoro
ckmamy [5]. JlocmimHuku 3a3Havyand, MmO B 30HI
mepei3ly BHHUKAIOTH BEPTHUKAIBHI 1 TOPHU30HTAIbHI
HEpIBHOCTI KOJIIii, JIOKaNbHI 3MiHU >KOPCTKOCTI KOii,
SKi BIDIMBAIOTh HAa YMOBH B3aeMOAii Komii Ta

pyXxoMoro CKJIany, TUIaBHICTh pPyxy i
KoMpopTadenpHICTh 314, a 3a 30UTBIICHHIM
HIBUAKOCTI  PyXy 3 OJHOYACHHM  3pPOCTAHHAM

HepiBHOCTEH Koumii B podifi i miiaHi B 30HI mepei3aiB
BHHHUKAE 3arpo3a Oe3reri pyxy moi3IiB.

OCHOBHA YaCTHHA JOCTiIKEHHS.

TexHiYHM CTaH 3aTi3HWYHOI KoMl Mae
Oe3nocepeHiii BIUHB Ha Oe3meKy Ta koMdopt pyxy. [Ipu
IIbOMY 32 BHCOKHX IIBHIKOCTEH PyXy HAaBiTh HEBEIHKI
BIAXWICHHA BiJi HOPM YyTPUMAaHHS 3ali3HHYHOI KOJMil
MAarOTh BIUIMB Ha KOM(OpPTAOENbHICT 1 O€3MeKy pyxy.
Oco0mHBO 1€ BIAIYBA€THCA Y KPUBHX AUTTHKAX KOIMii, 1e
KOHCTPYKIIE€IO TiependaueHi 3MIiHM B YIAIITYBaHHI Ta
YIpUMaHHI KOJii. AJie HaBiTh 32 ICHYIOUHX ITapaMeTpiB
KOJIi Ta PyXOMOTO CKJIafy, BCTAHOBIICHIX HA CHOTOIHI, ¥
TMIEBHHX BHIAJKAX HE BUKITIOYCHA MOXJIMBICTD 3POCTAHHS
JIMHAMIYHMX CFIT B3a€EMOIII KOJII Ta pyXOMOT'O CKIIay.

OmHnM 13 TaKMX BHNAJKIB € KOHCTPYKINS Ta
TIapaMeTpH 3TI3HIIHHX MIePEi3/IiB.

O© IMATJIACOB O.M., ®UIIT’€B 0.0., BOPOHIIOB 51.C. 2024
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Tak, BHACITIIOK 301TBIICHHS IUPUHU KOJIT 10
TPaHWYHO  JIOIYCTUMHX  3HAUY€Hb 3 SIBIISETHCS
HeOe3neka ynapy HepoOo4oi YacTHHU TpedeHs Koeca
00 BiJIBiJT KOHTPpPEHKH, BKIAJACHOI B HACTIUII MEpei3ay
JUISl YTBOPEHHS 5KOJI00Y, 1110 MPU3BEAE 10 MOPYIICHHS
koM(opTabenbpHOCTI Ta Oe3neKn PyXy.

Binmosigzo o IIpaBun TEXHIYHOI
eKCIUTyaTallii 3aji3HuIb YKpaiHH, 3aTBEpKEHUX
HakazoMm MTY Bix 20.12.1996 p. Ne 411,
3apeectpoBanux B MIOY 25.02.1997 p. 3a Ne 50/1854
31 3minamu i gonoHeHHsMu (ITTE) [1] Ta [HcTpykii 3
yJAIITYBaHHS Ta YTPUMaHHS KOJIi1 3ali3HUIb YKpaiHH
[3] y mpsamux ninsHkax Komii mepeabadyeHa MIMPUHA
MK TronoBkamu pedok 1520 MM. Ane y KpuBHX
JUISTHKAX KOJIi1 JUIs BITBHOTO BIIMCYBAHHS B HUX KOJIC
PYXOMOTO CKJIay Mepea0aueHo 301IbITYBaTH IIUPUHY
KOJIi1 3aJIeHO Bix paaiyca kpuBoi go 1535 mm (Ha
3a;mi300eToHHMX mmanax) 1 go 1540 MM (Ha
JepeB’siHuX mmaiax). [Ipy npomy I1ie € JOImycKH B
yTPUMaHHI KOJii 3aJie)KHO BiJ IIBUAKOCTI PYXy
pyxomoro ckmagy. OTxe, HaiOUIbIIa AOMycTHMa
mUpHHA KOJii Moke mocsrath 1548 MM (32 HOpMHU
mmpuHA  Komii 1435 MM MakCHUMalbHO JIOIyCTHMa
mUpHHa KoJii Moxke fgocsirat 1470 mwm [6]).

Bigmosimo o IITE [1] ta Iucrpykmii 3
yJAIITYBaHHsI Ta eKCIUTyaTallii 3aJi3HUYHUX Mepei3iiB
[2] mns mepecideHHs 3aMi3HWIL 3 aBTOMOPOraMH B
OHOMY PpIiBHI BIIAIITOBYIOTh 3alli3HUYHI Tepei3mu.
st 3a0e3nedeHHst Oe3MepelKoAHOrO MPOXOPKEHHS

rpebeniB  (peGopa)  KOMIC — PYyXOMOro  CKIIamy
3aJi3HUYHOIO  TPAaHCIOPTYy B  MeXaxX  HACTHIY
3aJ3HUYHOIO  Mepei3y BKIAJAal0Th  KOHTPPEHKH,

crieliaibHi OpycH, 1HII NMPHUCTOCYBAHHS, NMPU LILOMY
BIJIMOBIHO /10 YHHHHX HOPMATHBHUX TOKYMCHTIB [2,
6] mmpuHy *o0100a BIAIITOBYIOTH Bix 75 10 110 M.

YTpuMmyroun IIUPUHY KOMii B Mexax
MaKCHMaJbHO JONYCTUMHX po3mipiB (1548 abo
1470 mm), MiHIMaIBHOTO po3mipy ®ooba

3ami3HUYHOro mnepeizny (75 MM) Ta ekcruryaraiiii

KONICHUX Tap pyXxoMOro CKiIaxy 3 MIiHIMaJIEHO
JIOITyCTAUMIMH PO3MipaMH HAacaJIKd KOJIC Ha BICH
(1437 mm [1], 1357 mm [7]) i ToBUmIMHOIO TpebeHs
komeca (25mm [1], 22wmm [7]) € BiporigHicTh 3a
HAacTaHHS TIEBHUX YMOB, IO TpeOiHb Kojleca MOXKe
yIapsitd 00 BiJIBiJl KOHTPPEHKH kK0JI00a 3aJII3HHIHOTO
nepeizay (puc. 1). Lleit BUCHOBOK mpo ymap rpebeHs
KoJleca 00 BiJIBi KOHTPPEUKH K0JI00a 3alli3HUIHOTO
nepeizny MOKHa 3pOOMTH BHXOMAYM 3  JEAKUX
MOJOXKEHb. MakcUMalbHa BIACTAHD Ly max MK
po0OYOI0 TPaHHIO PEHKH 3 OJHOro OOKY 0 pobOovoi
TpaHi KOHTPPEHKH 3 1HIIOTr0 OOKY KOJIii CTAHOBHUTH

L max = Sicmax — b miny

e by win — MiHIMATBHUN PO3MIP MIMPUHH KOJI004;
Sk max — MAaKCHMaJbHO JOMyCTUMHUH pPO3MIp
HMIMPYHH KOJIi.
ToGto0
L« max = 1548 — 75 = 1473 MM (a1 mHUpUHU
xomii 1520 Mm),
L« max = 1470 — 75 = 1395 MM (a1 mupuHK
komii 1435 mm).

[Mpu upomy MiHiManbHa BincTaHb Ly win BiJ
pobouoi rpaHi rpebeHs KolicHOI mapu 3 omHOro OoKy
JI0 HepoOo4Ool rpaHi rpeGeHst KOMICHOI Mapu 3 1HIIOro
00Ky CTAaHOBUTHME

LKH MiH = IKH win T hrp MiHy

ne b vin — MiHIMAJIBHA BiZICTaHP MK BHYTPIIIHIMH
rpaHsiMU TPeOEHIB KOIic;
Nrp win — MiHIMAITBHUIA PO3MIp TOBIIHHHU IPEOCHSI.
Tobto
L win = 1437 + 25 = 1462 MM (a5t miMpuHUA
komii 1520 mm),
L win = 1357 + 22 = 1379 MM (7151 miMpuHUA
Komii 1435 mm).

l>+< min

2

/KI'I min

LK|'| m|n=1462MM
abo 1379 mm

A

Lq max= 1473 mm,

SK‘max

~ AANNr

Puc. 1. KOHCTpYKTMBHA cxema nepeisgy
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3a HaOLIBII HECTIPUATIMBUX YMOB (PO3MipH,
JOMYCTHMI YMHHUMU HOPMATUBHUMHU JOKYMEHTaMH)
BiJICTaHb MDK pOOOUYOI0 TPaHHIO TpeOeHs KOMiCHOI
mapu 3 OJHOro OOKy 10 HepoOouoi TpaHi rpeOeHs
KOJicHOI mapu 3 iHmoro 6oky Ha 11 MM (3a HOpMH
mmpuHr komii 1520 mm) abo 16 Mm (32 HOpMmH
mmpuHE Komii 1435 MM) MeHIIe, HiX BiJICTaHb MiX
po0OYOI0 TPaHHIO PEHKU 3 OAHOrO OOKY 1m0 poOouoi
rpaHi KOHTppeHKH 3 iHmoro O0oky komii. ToOTo sKio
rpebiHb OJHOrO KojJieca KOMNICHOI MapH IMUTBHO
MIPUTHCKAETBCS 10 pobOouoi peliku (M0 3a3BHYAil
BiZIOYBA€ThCS 3 BIUCYBAHHSIM y KPHBI IIISHKU KOJIiT),
TO 3 1iHImIOro OOKy TpebiHb KOJICHOI MHapu MOXe
HEpoOOUOI0 TPaHHIO YAAPITH 00 BiJBiA KOHTPPEHKH 3
MOMANBIIAM TUHAMIYHUM HATIPABJICHHSAM KOJiCHOI
mapu B K000 HAcTWIly Tepei3ay abo BKOUYBaHHSIM
rpebeHs Koieca Ha KOHTPPEHKY, M0 TMpH3BENE 0
MOTIPIICHs  IUIABHOCTI Ta  Oe3meku  pyxy. 3i
301IBLIEHHSAM IIBUAKOCTI pyXy CHJIa Takoro yaapy,
0€3yMOBHO, i IBHIIlyBATUMETHCA, a
KOM(OpTaOENBHICTh TOTi PLUIYBATUMETHCS.

Po3paxyHOK HaBeleHO [Uisi BH3HAYEHHX
HOPMaTHBHUMH JIOKyMEHTAMH TPaHUYHHUX PO3MIpIB (3
ypaxyBaHHSAM JIONYCKIB) IIMPUHMA KOMIi Ta KONiCHOI
napu. Y pealibHild eKCIUTyaTallii pi3HULS MOXe OyTh
me Oinplie 3a paxyHOK NPYXHOI aedopmarii kouii
(po3mmpenHs) 1 KOMICHOI mapu  (3MEHIICHHS
BiJIMIOBITHOT BiICTaHI 32 PaXyHOK BHUI'MHY OC1 KOJIICHOT
napmu).

3 MeTol HeNONyIIeHHs yAapiB rpedeHs
Kojieca 00 BiZIBiJ KOHTPPEHKH HEOOXiTHO CTBOPUTH
Taki yMOBH, 11100 MakCUMajbHa NIMPUHA KOJii Oysa
MEHIIE CYMH MIHIMQJIBHO JIOIMYCTUMHX pO3MIpiB
HacaJKi KOJIIC Ha BiCh, TOBIIMHM TpeOeHs Kolieca i
kKO0J100a 3aTI3HUYHOTO TIepei3y.

S

Kmax

< | +h +1

KII Min rpmin wmin
Jns  3a3HaveHHX MiHIMAIBHUX  PO3MIpiB
KoJicHOT Tapu Ta jxo0jo0a mepei3ny MakcHMalbHa

LIMPUHA KON B MEXax Mepei3HOro HacTHIy Mae OyTH

Mmenie 1537 mm (3a HOpME 1HpHHA Komil 1520 Mm) i
1454 MM (32 HOpMU HPHHY Koutii 1435 Mm).

Sxkmo He  oOMeXyBaTd  MaKCHMaJbHO
JomyctuMy IupuHy Komii 1548 (1470) MM y Mmexax
3aJli3HUYHOTO Tepei3ny, TO AJIS BHKIIOUCHHS Y/IapiB
rpebeHst koieca o0 Bi/fBiJ KOHTPpPEHKH HEOOXiIHO
3MIHUTH OAMH i3 MiHIMaJbHUX IapaMeTpiB KOJICHOI
mapy 4u >koitoda mepeizay. Hampukitan, MiHIMaTbHUA
KomoO  mepeizmy Mae Oyrm  Olnmblne  pi3HUII
MaKCHUMaJIbHOI ~ IIMPUHA KONl 1  MiHIMaJbHO
JIONTyCTUMHX pPO3MIpiB HAcaJkd KOJIC Ha BICh 1
TOBIIMHY IpeOeHs Kojeca.

I:-{-: min = SK max II{I'I min h’rp min-
Jnis  3a3HaYeHUX MaKCHMalbHOI IIHUPHHU
KOl 1 MiHIMaJIbHUX pPO3MIpPIB  KOJICHOI TapH

MiHIMaNbHUH po3Mip xKosioba Mae OyTH Oibie 86 MM
(3a HopMu mmpuHH Komil 1520 MM) a6o 91 MM (3a
HOPMU IHUPHHH Koutii 1435 mm).

s BUMaaKy, KoMK BiOYBAETHCS B3a€EMOIIsS
HepoOouoi rpaHi TrpedeHs Koieca 3  BiJBOAOM
KOHTPpEWKH, HEeoOXiJHO BpaxOBYBaTH JAMHAMIKO-
KiHeMaTHYHUH Kputepiil. Di3uyHe 3HAYEHHS IHOTO
KPHUTEpil0 — HENONYIIEHHs PI3KUX 3CYBIB KOJICHHX
nap. KinbkicHe BHpaKeHHS 1OTO KpPUTEPII0 €
mapaMeTpoM, IIOB'S3aHUM 13 BTPATOI KiHETHYHOI
eHeprii 3 HabiraHHsAM Kolleca Ha KOHTPpEHKy (puc. 2).
Kpurepiit oOMexxye KyTH BiITHHY BiJIBEICHOT YaCTUHU
KOHTPPEWKH 3aJIeKHO BiJ| KOHCTPYKIIHOI HIBUAKOCTI
pyxy.

KOHCTpYKTHBHO KOHTPPEHKH CKIANaroThes 3
OCHOBHOI YaCTUHH lyo, SIKa JOPIBHIOE HIMPHUHI Mepei3my
Ta JIBOX BIIBOMIB ly, 110 HAIPABISIOTH KOJICHI TapH B
ko006 KoHTppeiiku. KoHTppelika yTBOpIOE kO0No0 i3
poGouoro peiikoro posmipom hyo y Mexax HacTuiy
nepeizny. s HanpaBieHHs rpeOeHs KOIICHOI mapu B
KOO0 pOOMThCS BIJNBIA HAa KIHII KOHTPpPEHKH
JIOBKHHOIO 1 i3 KyroM a Ha Bizctanb hi Big po6ouoi
rpaHi perKu KoJii.
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IHPOPMAIIMHO-KEPYIOUI CUCTEMHU

N

Vv

Puc. 2. KOHCTPYKTMBHA CXema KOHTPPENKU Nepei3ay

Kyr BimBomy  KOHTppeiiku He  Mae
MEepPEeBHUIIYBATH JOMYyCTUMHUN KyT yaapy o0 BiBeieHY
YaCTUHY KOHTPPEHKH, 110 BU3HAYAIOTH SIK JOIMYCTUMY

BEJIMYMHY BTpPaT KiHETHYHOI eHeprii  («edekry
yaapy») 3a popmystoro [9]
. W
sina = —,
v

ne W — nomycTMMa BeJMYMHA BTPAT KiHETHYHOL
eHeprii A1 KOHTppeiioK;

V — po3paxyHKoBa (BCTaHOBICHA) MIBUIKICTH
PYXY B MeKax Iepeizy.

JomyctuMy BeTMYMHY BTPaT KiHETHYHOI
eHepril Uil KOHTPPEHOK y »Ko00ax nepeizliiB MoxHa
NPUIHATH ~ TaKoKw, IO  BIANOBIZae  CydacHid
KOHCTPYKIIT KOHTPPEHOK Ha CTPLIOYHMX TMepeBoiax
[8] (puc. 3).

Puc. 3. KOHCTPYKTMBHA CXEMa KOHTPPEMKM Ha CTPiNOYHOMY nepeBoai

MaxkcumansHa PpI3HHIST MDK — BiICTaHAMU
MPSIMOI Ta BiJITHYTOI YaCTHHU MOXE JOCSTaTH 24 MM
[8]. Homyctumy BenauduHy BTpAT KiHETHYHOI €HEprii
BHU3HAYAIOTH 32 (HOPMYIIOI0

W =Vsina.

Jii  KOHTpPpEHKH CTpIJOYHOTO TEpeBONY
mapku 1/11 1 peitok P65 noBxxuHa BifirHyTOI YaCTHHH
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ckinanae 1476 MM. 3a BCTaHOBJIEHOI MaKCHMAalbHOL
mBHAKOCTI pyxy 140 xm/ron momycThMma BenMYMHA
BTpaT KiHeTH4HOi eHeprii nopisaioBaTrMe 0,6 M/c.

3 ocraHHBOI (QOpMYIH MOXHa 3POOHTH
BHCHOBOK, IO 3 HaOIraHHAM KOJNiC Ha BiJBEACHY
YacTHHY KOHTppeiku napamerp W, 1o xapakTepHusye
repeaBaHHs  €Heprii BiX KONIC Ha KOHTPpPEHKY
CTPUIOYHOTO TIEpeBOJy UM TIepei3dy, 3pocTae
MPOIIOPIIMHO CHHYCY KyTa, MiJl SIKUM BIJBiJ
KOHTPPEHKU BINXWIAETHCA BiJl JIiHIi, NapaixeabHii
pobouiii peiini Komii.

Ha 3amisHnmuyHuMxX mnepei3nax 3 iCHYIOUHMH

(OimplIMMHM)  KyTamMH  BiJIBOAIB KOHTPPEHOK  AJIst
HETEPEeBUILIEHHS!  JIOMYCTUMOi ~ BEJIMYMHHU  BTpaT
KIHETUYHOI eHeprii 3aJeXHO B Kyra BIATHHY

KOHTPpEHKH BH3HAYal0OTh MAaKCHUMAaJbHY JOMYCTHUMY
HIBHKICTE PYXy B MeXaxX HACTHIY 3ai3HUYHOTO
nepeisny sk

w

sina’

Vmax —

Takox Tpeba BpaxyBaTd 1 OIIHHUTH Pi3HI
KOHCTPYKIIT Tmepei3HUX HaCTWIiB. 3 BKJIAJaHHIM
Nepei3HuX IUTUT i3 3alli300€TOHY YM T'yMOKOPZOBOTO
MOKPUTTS KOHTPpEHKH He BKJIAaloTh, a JKOJIOO
poONsATE 332 paxyHOK cHeHialbHUX OpyciB  4u
rymokopay. BigmoBimHo 1 BiacyTHI BigBOAM JUIs
HaNpaBJICHHs KOJICHUX IHap, 1o, Oe3yMOBHO, IJIi
koMpopradenbHoCTI 34K MOTpeOye  OOMEXEHHs
LIBUIKOCTI YW MaKCUMaJIbHOI INHUPUHU KOJIi dYepe3
MOXIIUBICTh yHapy rpeOeHs Kkoiieca 00 eleMeHTH
NIEpPEI3HOr0 HACTUITY.

BucHoBku.

s 3abe3neueHHs: KoMpopTabenbHOCTI 1311
nacaxxupiB 1 Oe3lekd pyxy 31 BCTAHOBICHUMH
MIBUAKOCTAMH HEOOXiTHO OOMEXHUTH MAaKCHMalbHO
JOMYCTUMY IIUPHUHY KOJIii B MeXax 3alli3HUYHUX
mepei3aiB a00 3MIHITH MiHIMAaTBEHINA PO3Mip K07100a B
3QM3HUYHOMY Tepei3mi. SIkmo He 3MiHIOBaTH
3a3HaueHi MapaMeTpH, TO IPOIOHOBAHO OOMEXYBAaTH
MBHUIKICTE PyXy TMOI3MIB 3a MapaMeTpoM BTpaT
KiHetmyHOi eHeprii. [li BHCHOBKHM aKTyailbHI I
3aITI3HUIG 13 HOpMaMu mupuHA Komii 1520 1 1435 mm.
BigmoBigHi 3MiHM HEOOXIZIHO MOMATH OO YHHHUX
HOPMAaTHUBHUX JOKYMEHTIB, II0 pErIaMeHTYIOTbh
nmapaMeTpy BIAIITYBAaHHS Ta YMOBH eKCIUTyaTarlii
3aIII3HUYHUX TIEpPei3IiB.
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O. Patlasov, O. Filipiev, Ya. Voroncov
CONCERNING THE PARAMETERS OF THE
RAILWAY TRACK THAT ENSURE THE
SMOOTHNESS AND SAFETY OF TRAFFIC
WITHIN RAILWAY CROSSINGS

Abstract. The technical condition of the
railway track has a direct impact on the safety and
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IHOPOPMAIIMHO-KEPYIOUYI CUCTEMU HA 3AJTI3BHUYHOMY TPAHCIHOPTI

comfort of movement. At the same time, at high
speeds, even small deviations from the standards of
railway track maintenance have an impact on the
comfort and safety of traffic. This is especially felt in
the curved sections of the track, where the design
foresees changes in the arrangement and maintenance
of the track. But even with the existing parameters of
the track and rolling stock, which are currently
established, in certain cases, the possibility of an
increase in the dynamic forces of interaction between
the track and rolling stock is not excluded.

One of these cases is the construction and
parameters of railway crossings. Thus, as a result of
increasing the width of the track to the maximum
allowable values, there is a danger of the non-working
part of the wheel crest hitting the lead of the counter rail,
which is inserted into the gutter of the crossing floor,
which will lead to a violation of the comfort and safety of
movement.

Under the most unfavorable conditions
(dimensions  allowed by current regulatory
documents), the distance between the working face of
the wheel pair crest on one side and the non-working
face of the wheel pair crest on the other side is 11 mm
(at the standard track width of 1520 mm) or 16 mm (at
the standard track width 1435 mm) less than the
distance between the working face of the rail on one
side to the working face of the counter rail on the
other side of the track. That is, if the crest of one
wheel of a wheel pair is tightly pressed against the rail
(which constantly happens when fitting into the curves
of the track), then on the other hand, the crest of the
wheel pair can hit the counter rail with its idle face,
with further dynamic direction of the wheel pair into
the trough of the crossing floor or rolling the ridge of
the wheel on the counterrail, which will lead to
deterioration of the smoothness and safety of
movement. When the speed of movement increases, the
force of such an impact will definitely increase, and
the comfort level will deteriorate.

For the case when there is an interaction of
the non-working face of the wheel ridge with the
counterrail branch, the dynamic and kinematic
criterion must be taken into account. The meaning of
this criterion is the prevention of sharp shifts of wheel
pairs. The quantitative expression of this criterion is a
parameter related to the loss of kinetic energy when
the wheel hits the counterrail. The criterion limits the
bending angles of the deflected part of the counterrail
depending on the design speed of movement.

It is also necessary to take into account and
evaluate different designs of crossing floors. When
laying crossing slabs made of reinforced concrete or
rubber cord covering, counter rails are not inserted,
and the gutter is made at the expense of special bars
or rubber cord. Accordingly, there are no taps for
directing wheel pairs, which definitely requires a
speed limit for the comfort of driving due to the

possibility of the wheel crest hitting the elements of the
road surface.

Thus, in order to ensure the comfort of
passengers and the safety of traffic at the set speeds, it
is necessary to limit the maximum permissible width of
the track within railway crossings or to change the
minimum size of the gutter at a railway crossing. If the
specified parameters are not changed, then it is
proposed to limit the speed of trains according to the
parameter of kinetic energy loss. These conclusions
are relevant for railways both with the norm of track
width of 1520 mm and with the norm of 1435 mm.

Keywords:  railway crossing, flooring,
counter rail, gutter, traffic safety, comfort.
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