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EFFECT OF RAILWAY INTERSECTION OPERATIONAL ALGORITHMS ON VEHICLE
WAITING TIME
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Abstract: This article discusses the issues of reducing the waiting time of vehicles when trains of different
categories approach crossings, automation of the operation of the transition signaling system. The principle of
operation of the signaling system of the railway crossing has shown that at railway intersections at railway
outposts where high-speed train traffic is established, the reason for the waiting of motor vehicles at long
intervals is the regulatory time-based operation of the railway crossing. The article offers a method for
automating the work of railway intersection signaling for railway intersections located in different directions.
Based on the proposed method, the reporting time for trains of different categories was determined, and the
cost-effectiveness of the automated method of the proposed rail crossing for the operating modes of motor
vehicle engines was calculated.
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TEMUAP NYJI KECUIIIMACHUHWHI UILJIAII AJITOPUTMJIAPUHU
ABTOTPAHCIHIOPT BOCUTAJIAPUHU KYTULII BAKTUT'A TABCUPU

Bboartae Cynnatuiio Tyiimyponosuu, KocumoBa Kamapa AMoHoBHA,
PaxmonoB booomypoa baxtuéposuy, Banues Coxuo:xxamon MopaxumoBuy
TomkeHT maBiaT TPaHCIIOPT YHUBEPCUTETH, ¥Y30ekncToH, TomkeHT

AuHoTaums: Ywby makonada mypau mougpadacu NOe30iap Ymuwi  HCounapuea  SAKUHAAUSAHOA
ABMOMPAHCNOPM  80CUMANAPUHUHE KYMUWL BAKMUHU KUCKADMUPUWL, VMUWL CUSHATUZAUUS MUSUMUHUHS
UIQUIUHY A8MOMAMIAUIMUPUWL MAcananapu myxokama xununaou. Temup 1yn xecuwmacunune (THK)
CUCHANU3AYUS MUSUMUHUHZ UWIAW MAMOUUIUHY WYHU KYPCAMOUKY, T0KOpU me3iopap noesonap Xapaxkamu
MAWKUL  DMUAAH —memMup Uya  yacmKaiapuoacu memup Upn —KeCcuwmaiapuoa asmompancnopm
socumanapununz Kyn 6axm opanuguoa Kymub xonuwvea TUKuune peznamenm saxm acocuda uwinawiu cabab
6ymoxoa. Maxonada mypau iiyHanuwnapoa scotinauwearn memup i kecuwmanapu yuyn TUK cuenanuzayusacu
UWUHY agmomamaauimupuw ycyau makaug) smunaou. Taxaug) smunaémean ycyn acocuda mypau mougaoazu
noesonap yyyH xabap bepuwi 6aKmu aHUKIAHOU 84 ABMOMPAHCNOPM 80CUMANAPUHUHE 08ULAMENIAPUHUHE Ul
pedxcuMIapu YuyH maxkaug) smunaémean memup ULl KeCUUMACUHUHZ aBMOMAMIAUINUPUTIZAH VCYTIHUHE
UKmMuUcooull camapaoopaueu xucoonad yuKuiou.

Kanur cysnap: THK, noezo, asmompancnopm, cmanyus, nepezon.

Kupum

Temup #iyn Tpancnopruga TP'IKﬂapz[a nmoe3yiap XapakaTUHUHT Xa(BCHU3JIMTUHU TabMUHJIAII
OyryHru KyHja aona3ap0 macananapaan oupu 0ynu6 KoJMoKaa. X03Upru KyHaa “V36eKUCTOH TEMUP
iymmap” A temup iyn maructpammapuaa 580 Tta THKnap mapxyn 6yi1u6, ymapaan 28 %
kypuknanagurads THKmap Ttomdacura kupaau [1-5]. TUKza aBTOTPAHCIOPT Ba MOE3IAp
XaB(QCU3IUTUHA TAabMUHJIAII YYyH TMOE3JIapHUHT TUKra sxuamanmmmaa TUKHEHT V3 BakTHAa
ENUINIIN  Y9YH TUKra sKuHIAmANI ydactkacu xucoOmanagu [1-5]. Texnuka Qoiinananuin
KOMJajapra acocjaHraH XoJiJla TeMHUp WY KeCcHUIIMalapura SKHHIAIIWII Yy4acTKAacu KyWuaaru
Tanabnap xucoOra OIWHAAU: noesy TUKHHH SKAHTAMIAII y4acTKacura KUpHUIIN OWiIaH TUKu#HT
ABTOMATHUK CHUTHAJUIAIITUPHIIT (TI/IKAT) TU3MMHHU MIUIAIIN YYyH Tanal dTHIIauran Ka(I)onaTnaHraH
BaKT, TUKAT wumra TYLUTaH BaKTAa THUK XyAyaUra KUprad aBTOTPaHCIIOPT BOCUTACU TUK XyAyIUHU
OYIIaTUINM YyU4yH KETaIUuTraH BaKT, TUKna ABTOTPAHCHIOPT UYIUHU Ba TEMUP HYJI U3UHUHT HEUTa HYIn
KecuO YTrauiry, TUKna XapakaTiaHa€TraH aBTOTPAHCHOPTHUHI MaKCUMal Y3YHJIWTA Ba YHHU
TE3IMKIIApu XucoOra oymHau|6-13].
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Temup HyJ KecMIIMACHAATH KYTHJIHMII BAKTJIAPUHYU OLIMIINIa 01M0 KeJaaurad cadadmiaap

Temup iy cTaHuMsTIApHUHT OYiItHMAA JKOMIAIraH TEMUpP WYJ KecHIIMallapu, Koujga OMHOAH,
Oup HeuTa TEeMUp YN u3NapHU Kecwub Yramw, Oy dca YTuIn TUKHUHT  TOHMXATaHHUIIHHA
MypaKKaOJaIIUIINra Ba YTUII )KOWK Y3YHIUTHHUHT omumura onub kenanu [1-5]. By, ¥3 HaB6atuaa,
aBTOTpaHCHOPT BocuTanapuuuar TUKman yTuumr Tesnuru Ba xabap Gepuil BAKTHHMHT y3alMIINTa,
XaMm/a, aBTOTPAHCIIOPTIIAPMHUHT camapacu3 TyxTab Kosuiura oaud kemamu[1-13].

byryH kyHaa Temup 1y KecuIIMasapy I0KOPH TE30pap JIMHUsIIAP1a )KOWIAIITaH CTAaHIMIIapaa
xKoWnamran Oynca OyHJa CcTaTHCUsUIapAAa MapIIpymJIapHU Talépiaml ajaropuTMiapu O
JUHUSJIApAa Toe3Iapra MapuipymiapHu Taiépmam anroputmiapuigan ¢apk kwinaaud. HOkopu
TE3JIMKIU JIMHUSIIAp/a KOWIAIraH CTaHUMsAIap/a MapLIpyTJIapHU Oenrwiam Kyiujzaruda amanira
OLLMPUIIAJIN:

“Opuii xapakaT’ peKUMHIA CTAaHIUAIAT | THKra sxunnamaérran YYaCTKaHUHT OaHJIUTH Xap
nonm xam TUKuu émuur 3apypatiau anrnatMaiin [ 1-2]. Macanas, CTaHIHS derapaciia KoiIamran
THKra sSKHHIaImmm ydacTkacu cudaTtuaa Kadyn KWIHII-KYHATHI WYaa TypraH MOE3JIHH WYITHU
O0aHJ KWWK OpKAJTM aHHWKIAM MyMKHH OVmamu[3]. DiekTp MapKaszIallTHPHIN TH3HMIIAPH]A
MapIIpyTJIapHU Tal€piall allfOpUTMIIAPU CTAHLUS HYJUTApUHU Y3YHJIUKIIAP TYpPAU XUl OYIraHiIuru
ca6abmu THKra sSKMHIAIIMII ydacTKalapy Y3yHIMTH Typ X1 Oymuum mymkui[1-5]. By sca ¥3
BakTHAa noe3wiapan TUKra BakTIMpok éku Ked GOpHO KOJHIIMHU HCHTECHO KHJIMIN MAKCaIuIa
CTaHIMsIa WYIJIApUHU TEeMUp HYn KeculIManapura sSKUHJIAIIMIIWHA HHOOATra OJraH Xojaa
CTaHIMsUIapAard YUKUII CBETO(OpIapUHH OUXII YUYH KYTHII BaKTJapUHU KYIIMII Kepak 0ynaau. by
3ca MOE3VIADHU TEMUP WY KECHIIMalapura CTaHIMs WYJUIApUIaH KaThbUW Hazap SKWHJIAIALI
BaKTJIapy OUp XM OYIUIINHN TabMHUHIIANIN.

Bbyrynru kynjga an'aHaBui MO€3[UIap y4yH TEMHpP WY1 KECHUIIMaJTapura SKWHJIAIIWII BaKTH
kyhunaru (1) ndoaa épramuaa aHUKIaHAIH.

I +1 +1,
T =0,28.v, | —F—+t, +1, (1)

Cros_ now

_ v,
6y epaa: In— TUK y3yHIuru sreHH peICHHHT YeKKAaCHIaH 9HT y30K1a sxoitnamran THK ceerodopuian
(€xu sapum nutarbaymiaH) Kapama Kaplii TOMOHJIAru pejic YeKKkacuraya 6ynran macoda xamuaa 2,5M
Kymiran, M; |p=24m — aBroTpancnoprauar y3yumury; 10=5m — TUK cBeToopraaH aBTOTPaHCIOPT
TyXTam xoituraua 6ynran macoda; Vp=1,4 M/c — aBroTpancrnopt Bocutacuuuur TUKHM kecu® yTum
Te3mK; t2 = 4¢ — THK curnanmsatcusc KypuiaMadapuHK GOIIKAPHII KypHIMalapH Ba SKUHJIALIHII
xabapuHu OepuIll 3aHKUPUHUHT UIUIAII BakTH, ¢; t3 = 10C — 3axupa kadosat BakTH, C;

“lOkopu Te3nMKAa XapakaTJIaHUII® ~ PeKUMHIA CTaHIUsJIapaa THKra sSKMHJIAIIMII
ydacTKaJapuHU alloXMJa Y4acTKacu Hazapja TyTHUJIMaraH Ba YHHHT EMIJIMIIM pPerjaMeHT acocuia
aMaiTa OWMpHIand (OJJIMHIAH, perjaMeHTra MyBODMK, IOKOpH Testopap mnoesman THKra
sxuHnamumyaad 10 qakuka onaun Enwiany). AManuéT myHd KypcaTaauku, OyHaail éHaamyB OunaH
Te3opap JNUHUSUIapAa TOe3Ajap XapakaTMHU TallKWil OTHII TEeMHUpP WY KecuIIMalapuia
aBTOTPAHCHOPT BOCUTATAPUHUHT KAaTTa TYTIJIAHUIIN XOCUI KUJIA N,

ABTOTPAHCNIOPT BOCHTAJAPUHUHT TEMHP Y/ KECHIIMACHIATH KYTHII BAKTHHH éKHIIFH
cap(uHu OPpTHIIUTA TABCUPH
ABTOTPaHCIIOPT BOCHUTAJIAPUHMHI XapakaTialld JaBpuia aBTOTPAHCIOPT JABUTATEIIMHHUHT
UILIAIl PeKUMUAAH KeTHMO YMKKAH X0J1/1a aBTOMAIIMHAHUHT EKUIFU Cap(PUHUHT XaXMUHU aHUKJIAIT
MYMKHH OYnaju.
ABTOTpaHCIIOPT BOCUTATIAPUHUHT 3TaJIApUHUHT KYHJIMK EKUIIFU cap(du yuyH KeTKa3aJuras capd
XapaxkaTinapu Kyiujaaru udoja épaamuaa aHUKIaHa

MEXIAYHAPOJHAS HAYUYHO-TEXHUYECKAA .
KOH®EPEHIIMA PECYPCOCBEPEI'AIOIIVME TEXHOJIOI' M 173
HA TPAHCIIOPTE”



“TRANSPORTDA RESURS TEJAMKOR TEXNOLOGIYALAR”
xalgaro ilmiy-texnikaviy anjumani

7-=5S.V.C- v L-n
S )

by epna: Z — éxunru EKUII ydyH KETaJAUTaH Xapaxkar,

S - 10 nmutp ExmnFuaa aBTOTPaHCHIOPT OOCUO yTaauran Wynu;

V — 100 km Macodara capd KIMHATUTaH EKUITFU XaKMHU;

L — aBroMabun opum Wynu Oyinda MaBKyJ TEMHp WYl Ba aBTOTPAHCIIOPT WYITIApUHUHT OHp
napaxkaiaru KeCUIIMAaCH;

N — aBTOTPAHCHIOPTHY Gup KyHa ypraua TUKnan yTHO KaiiTHIIIAp COHU;

T, T +Ty t

1-pacm: THKza 0Kopu mesnukoazu noe3onapuu aKUHIGUIUW YUYH Xabap bepuiu ycynu

ABTOTpaHCIIOPT BOCUTAJIApU ABUTaTEIIAPUHUHT I0K1aMa Omnan nnuiaranuaa TUKaa ékanuran
Exuru capd-xapaxarnapu (3):

V -N . -2-C, .
08U2 . JOKAAMATU asmompa.o08.10KIAMAIU  AGMOMPAHCH. VPHU EKUNICU YUYH XaApadic
v m* f 5 *v l,+,,+1 3
i P 5 3 dv+ L2 0 +taat ®)
v' P=((rp+FG )y v+r*v=+r2*v7) Vp

ABTOTpaHCIIOPT BOCHUTAaJapH JBUTATEJUIAPUHMHT Iokiamacu3 unuiaranuga TWMKna €xkamuran
Exuiru capd-xapaxariapu (4):

08U2. JOKIAMACU3  * A8MOMPA.08.10KIAMACU3 Naemompa;—tcn. VpHU 2 Cékuﬂeu Yyuyn xapasc
v m* f n*v L+ ,+ 4
A P 5 3dv+npo+taat )
v' P=((rp+Fg )*v+*ve+rp*v°) Vp
By epna: taat - MAIIMHUCTHUHT Xapakar BakTH; fp - oFupiuK KoehHUIHEHTH; a - Te3JIMK OWJIaH

6ornuk Te3nanum [m/s2]; FG - kapmmnuk kyuu [kN]; P - Gapua asuraremiapausr KyBBatu [kKW]; r0
- Maccara OOFJIMK MeXaHUK Kapimiuk koedduuuent [kN]; rl - OFUpIMKHE MEXaHUK KapIIMINKKA
oormukiuk koehdunuernTn [KN*(s/m)]; r2 - aepoaurHamuk Kapmmink koehdumuenTa [kKN*(s2/m2)];
S — TopMo3naHuII Hynu [m]; v - Te3nuK [m/s]; v’ - OOLUIaHFUY TE3NUK [m/s]; v’ - OXUPTU TE3IHK
[m/s]; t - BakT [s]; m - moe3x maccacH [t];.
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c)
2-pacm: Temup iiyn Kecumimanapuza meKuc Xapakamod noe30napHunz AKUHIAUWUIMN JcapaéHuoazu
AMOMAWURAIAPHUNZ Jpmaua HUIUK capg-xapaxcamaap: a - O'zbekiston - UTY-2 iginoeuu noesonapu
yuyn; 6 - “O'zbekiston - UTY-1” 1ok noesonapu yuyu; c - Tanvzo-250 wokopu mestropap Appocuéo
noezonapu yuyH;
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c)
3-pacm: Temup iiyn Kecumimanapuza meKuc me3iaHy6uan XapaKamoa noe30aapuunz AKUHIAUWUN
HCAPACHUOGZU ACMOMAWMUHATIAPHUNS Ypmaya UUIUK capgh-xapaxcamaap: a - O'zbekiston - UTY-2
uynoeuu noezonapu yuyn; o - “0'zbekiston - UTY-1” 1ok noezonapu yuyn; c - Tanvzo-250 wkopu mesopap
Agpocuéo noezonapu yuyn;

Moesrapan TUKra SKMHJAININ BaKTIApHra acoCiaHHO XMUCOOIAHIaH aBTOTPAHCIOPT
BOCHTANIapH EKWIFUCUHHUHT cap(d-xapaxarnapunal KypuHHO TYpUOIMKH XO3MPTH BaKTAa FOKOPH
Te3l0pap MOE3Iap Y4yH MaBkKyl OyiIraH periaMeHT acocuia moesmiapud THKnaH yrkasum
XMCOOHWra aBTOTPAHCIIOPT BOCHUTANAPUHHU EKWIFU capd-XapakaTlapyuHU OIITAaHUHH KYPUITUMH3
MyMkuH(1c - Ba 3, ¢ - pacmaa).
2a, 6 — pacMIa WYIOBYM Ba IOK MOE3UIapHU TEMUP WYI KeCHIIMallapura SKUHJIAMNO KEeIUIIH
XMCOOWra aBTOTPAHCIIOPT BOCUTATAPUHHU EKUIFU capd-xapakarnapuHu QGapKUHH KYPUITUMHU3
MYMKUH.
.
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2a — uyu3Maja 0K MOE3UIAPMHM KUYUK TE3JUKIApHIa TAaKIUu( KWIMHAETTAH YCYN OpPKAJIH
noe3wiapun THKra xabap Gepui ycya aBTOTPAHCIIOPT MAaTOpPJIApH FOKIAMACH3 MIIIATaHIa YPHHIHA
Oynmaiinu, cababu Ekmru capd-capakaTiap OIlaIu.

26 — yn3Maaa WYIoBYM TOE3AJApUHU Xap KaHIal Te3NuKiIapuia Takiu(d KWIMHAETTaH yCyiI
opkamu noesanapan THKra xaGap Gepuin ycya aBTOTPaHCIOPT MATOPJIAPH FOKIAMACH3 MIIIATAH/A
Vpuniu 6ynmaiinu, cababu EKuiru capd-capaxkariiap OIIaIu.

2- Ba 3-ummanap wukku kywm TUKra Typaum Xuwl HOE3UIapHH  SKMHIAIIMIIAIATH
aBTOTPAHCIOPT BOCHUTAJIAPUHUHT MOTOPJAPUHHUHT IOKJIAHHWII OWJIAaH Ba FOKJIAHHUIICU3 HIUIAraH
X0JIaTiIap Y9yH KYHJIMK Ba HWIITHK EKIIFH capd-XapakaTiiapu XucoOIaHraH.

XyJioca

THK TeMup yyacTKaJapHMHHHT SHT XaB(IM KHCMJIApHAaH Oupu 6y1ué xucoGmanamu. byHra
cabab TemMup WYJUTApHUHT aBTOTPAHCIOPT WYJUTapuHU OWp Japakaga Kecumumuaup. by sca ¥3
HaBOATHAAa AaBTOTPAHCIIOPT BOCHUTAJIAPUHU XaWIOBUWIAPUHU WY TPAHCIOPT BOCHTATAPHHUHT
XaB(cH3Mrura 6yiran Tanabnapuu omupaau. Ioesmmapan TUKra sSKMATAIIMII BAKTHHH TI0E3/1ap
Xapakar XaB()CH3JIWTUTa acocaH KaMaWTHUPHII aBTOTPAHCIIOPT BOCHUTANIAPHHU EKWIFH capd-
XapaXaTJIapuHU KaMaWTHpUINTa XamJa aBTOTPAHCIOPT BOCTAJIAPHHU TEMHpP MY KeCHIIMalapuaa
TYTUIAaHUTIMHE KamanTupunmmra cadad 6yinamu. (3) Ba (4) udonanan oigananrad XoJaa TypIH XTI
MOE3JIADHUHT TEMHUpP HYT KeCcHIIManapura SKHHJIAIIUIIAHA X0ocoOra oJraH Xojja Typid
aBTOTPAHCIIOPT BOCHTAJAPUHUHT EKHIFH cap(d-XapakaTIapHHU JABUTATECIUIAPHHUHT WIII PEKUMHUIAH
KeTr0 YMKKAH XO0JI1a aHUKJIal UMKOHUSTHHU SPpaTaJiu.

Xuco6-kutobmapra kypa, THKnarn aBTOTpaHCIOPT BOCHTANAPMHUHI KyTHII —BaKTHIA
aBTOTPAHCHOPT BOCUTAJIAPUHUHT EHUIFU capdu >KOpUM KyTUII BaKTHra HHUcOAaTaH ce3usiapiu
napaxana kuckapuimn, TUKAT cHrHanusamys TH3MMH MINH TakIn( STHIAETraH ycyld XHCOOMraH
SPULIMIIMIIY MYMKHUH OYJajiu.
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