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NIABUWLEHHA E®QPEKTUBHOCTI CBITITIO®POPHOI'O
PETYNIOBAHHA NMEPEXPECTA OOPII

IMPROVING THE EFFICIENCY OF TRAFFIC LIGHT CONTROL AT ROAD IN-
TERSECTIONS

AHomayis. Cmamms npucesiueHa docaidxiceHHI0 c8iIM10POPHO20 pe2yN08aHHS 00H020 3 NPOOBIeMHUX hepexpecmyb 3 THMeH-
CUBHUMU MPAHCNOPMHUMU NOomMoKamu micma PigHozo 3 memoto nidguujeHHst 6e3neuHocmi ma egpekmueHocmi tio2o yHKYi-
OHY8AaHHS. 3a pe3yabmamamu 00CAI0KHCeHb 3M00eAb0BAHO JOPOJCHI YMOBU 3 Nepepo3nodifioM CUSHAAbHO20 NAAHY Y Npo-
epami PTV Vissim, npogedeHo aHa/1i3 ma 8KA3aHO A/1bMePHAMUBHI WASAXU 8UPIWEHHS] NPO6aeM.

Knawuosi caoea: nepexpecms, mpaHcnopmuuii 3aci6, mpaHcnopmuuii nomik, ceimaogopHe pezya08aHHs, MOOEAI0BAHHS
JdopOoJHCHIX Y MOB.

Abstract. From the functional point of view, the intersection is the most complex element of the road network. It is here that
the traffic flows in different directions cross, and various maneuvers take place. This indicates that the intersection is a place
with an increased concentration of conflict situations and an increased risk of traffic accidents.

At most high-flow intersections, traffic is controlled by traffic lights, and their inefficient operation can lead to unnecessarily
long wait times and overall increase in traffic delays.

The research analyzed a regulated intersection at the crossing of Stepana Bandery and Viacheslava Chornovola main streets
in the city of Rivne. This intersection is characterized by constant significant traffic jams.

To simulate traffic conditions at this intersection, the research used PTV Vissim software. Observations of traffic flows, their
distribution by directions, and traffic light regulation parameters were used as initial data for modeling the intersection traf-
fic scheme.

The main problem that must be solved when considering isolated traffic light intersections is the calculation and optimization
of the signal plan, which involves: determining the number of phases; determining cycle duration; distribution, i.e. determining
parts of available green time for each phase; modeling of traffic situations that may arise due to the passage of priority ve hi-
cles, congestion of vehicles in intersection areas during peak periods or other situations. At the same time, it is necessary to
achieve the best possible characteristics of the intersection functioning.

According to the research results, the road conditions were modeled and the signal plan was optimized with the use of PTV
Vissim software. Simulation modeling of the intersection included drawing a road network, installing traffic lights (signal
controllers) with a description of their work (choosing the type of light signaling devices, creating signal groups and traffic
light signals, parameters for coordinating signals), forming pedestrian zones and a node, performing calculations with subse-
quent analysis of the received data.

In order to improve the efficiency of the intersection, two options for the operation of the traffic light controllers are offered:

1. Lengthening of the “green” phase, for the convenience of turning to the left (by reducing the phase of oncoming traffic in
one direction by 5 seconds). The total duration of the cycle of 70 seconds will not change;

2. Implementation of the third phase - fully pedestrian in all directions, lasting 20 seconds. The total duration of the cycle will
increase to 90 seconds.

A more progressive measure can be the introduction of adaptive systems, which are based on new traffic monitoring technol-
ogies and allow obtaining accurate data on traffic flows in real time and performing adaptive control of traffic lights, that is,
adapting the signal plan in real time to changes in traffic flows.

Keywords: intersection, vehicle, traffic flow, traffic signal control, road conditions modeling.
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Bcryn

TpaHcnopT 1 AKICTh CYyCHIJIBHOTO XUTTS
HEpO3pUBHO NOB’A3aHi Mix co6or. Ha wnei
3B’I30K 3HAYHOI) MIipOI0 BIJIMBAE POJIb, SKY
BiirparoTh y HALIOMY KUTTiI aBTOMarictpadi,
ByJIMLII Ta TpoTyapu. BiAMiHHe TpaHCIOpTHe
CIOJIyYeHHSI Ma€ BHUpillaJibHe 3HA4YeHHH [Jid
PO3BUTKY HalliOHAJIbHOI EKOHOMIKH.

Y dyHKLioHa/JBHOMY 3HAa4YeHHI Nepexpe-
CTA € HAWCKJIAJHIUIMM eJleMeHTOM JIOPOXKHbOI
Mepexi. CaMe TyT NepeTHHAIOTbCA IJIAXU
TPAHCIOPTHUX TOTOKIB Ppi3HUX HANPAMKIB,
BiZ0yBalOThCs pi3Hi MaHeBpH. Lle cBiguUTH po
Te, L0 IepexpecTd € MicLueM i3 MiJBULIEHOI0
KOHIIeHTpali€l0 KOHQJIKTHUX CUTyalil Ta
NiABUIEHUM PU3UKOM BHUHUKHEHHA JOPOXK-
HbO-TPAHCIIOPTHUX [IPUTOJ,

Ha 6isbmiocTi nepexpectb 3 iHTEHCUBHUM
TPAHCHOPTHUM NOTOKOM [JIOPOKHIM pyX pery-
JIETbCA CBiTJIoOpOpaMH, i HeepeKTHUBHE IXHE
HaJIAlITYBaHHA MOXe NPU3BECTH [0 HEBUIIpa-
B/JaHO JOBI'UX NepioZiiB OUiKyBaHHA NPOI3Ay Ta
306i/IbLIIEHHS 3arajibHOI 3aTPUMKH B PYCi.

Tomy Haz3BMYalHO BaXKJIMBO NPaBUJIbBHO
peryJiroBaTH JOPOXKHIN pyX, 111006 3a6e3Me4uTn
payioHa/bHe BUKOPUCTAaHHA IOTEHLjialy Iie-
pexpecTd, MiBULEHHA NPOMYCKHOI 3JaTHOCTI
BCiX MOro ejleMeHTiB, 6e3Me4YHOCTi Mpoi3ay Ta
edbexkTUBHOCTI [1, 2].

Mema po6omu. OcHoBHa mnpob6JieMa Ha
6isbIOCTi CBIT/I0POPHUX 00’€KTAX MOJISTAE B
NOCTIMHOMY 3POCTaHHI KiJIBKOCTI TpaHCHOpPT-
HUX 3aCc00iB Ta MOTpPeby€e MOCTIMHOTO MOHITO-
pUHTY i cBoeyacHoro pearyBaHHs. o6 mok-
palmuTH po60oTy CBiTI0dOpPiB, Mepepo3noiiu-
THA TPAHCHOPTHI NMOTOKU Ta 3MEHIUUTH 3ara-
JIbHY 3aTPUMKY B pyci, HE0OXiHO AOCAIAUTH
MO/IeJII0OBaHHSI PEXKUMIB POOOTH CBITJIOPOPHOI
CUCTEMU Ha YOTUPUCTOPOHHbOMY IlepeXpecTi 3
aZlaniTyBaHHAM [0 YMOB PYXY.

Jns nocnigkeHHs 6yJi0 06paHO peryJibo-
BaHe IepexpecTsd 3 HAaCUYEHUM TPaHCIOPTHUM
IIOTOKOM IIepeTHHY MaricTpaJibHOl BYJIMII
palioHHOro 3HauyeHHs B’syecnaBa YopHoBoJia
Ta MaricTpajbHOI BYJIMI 3arajJbHOMICHKOTO
3HayeHHd CtenaHa bangepu micra PiBHoro. Lle
nepexpectsi XapaKTepU3YETbCHd MOCTIMHUMU
3HAaYHHUMU 3aTOPAMH.

Ba3zoei nosiosceHHss docaidxiceHHs. Oc-
HOBHa poJib CBiT/JI0OpiB, TOOGTO CBITJIOBUX
CUTHAJIIB JiJIf peryJIl0BaHHA JOPOXKHbBOTO PyXy
Ha MepexpecTsx, MOoJsAra€ B po3ijieHHi (3Me-
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HIIeHHi) KOHQJIIKTHUX CUTYyalid MiX TpaHC-
NOPTHUMM 3ac00aMy, MIIIOXOAAMH Ta IHIIUMHU
y4aCHUKaMHU B Micugax ix nepeTuHy. CBITJIOBI
CUTHAJIU DPEryJilolTh TPAHCIOPTHI MOTOKU B
TaKUM CMociob, 106 J03BOJUTU TPAHCIOPTHUM
3acob6aM OJiHi€l rpynu NOTOKIiB (HEKOHJIIKT-
HUX a00 KOHQJIIKTHMX) MpoiXxaTU B 3aJaHUU
NpoMiXOK 4acy (¢asy), Ipy LibOMYy TpPaHCHOP-
THI 3ac06u Jpyroi rpynuy noTokiB 6yAyTh 3i6-
paHi B TOM caMu i1 4yac.

Po3MilleHHA  TpaHCIOPTHUX  3aco0iB
3[IINCHIOETHCS HAa OCHOBI CUTHAJIbHOIO IJIAHY,
SIKMW YHiIQiKOBAaHO BpPaXxOBYE BCi MOTOKH, 3TPy-
noBaHi B Mexax ¢a3. OCHOBHOW0 Npo6JieMOIO,
Ky He0OXiIHO BUPILIMTH, KOJIU MOBa WJe Npo
CUTHaJIi30BaHe IepexpecTs, € pO3paxyHOK Ta
ONTHMi3allifl CUTHAJBHOTO IJIaHy, L0 Nepej-
6aya€ BM3HAaYeHHS TPUBAJIOCTI LJUKIY, KiJIbKO-
cTi pas, a TaKoXK po3paxyHOK PO3MOAiay iHTe-
pBaJliB 3eJIeHOr0 CUTHaly AJis KOXHOoi dasu
(kopoTki HuKAX TpHUBadicTio 60-90 cekyH[,
ifeanbHi gyg Micbkux paioHiB [3]). CBiTi0do0-
PHi 06’€KTU MOXKYTb NpaLoBaTH y pikcoBaHO-
My peXHuMi, KOJIM CUTHaJIbHI [IJIJaHW BU3HA4a-
I0ThCSl Ha OCHOBI MoNepeHbO 3i6paHUX JAHUX
PO JJOPOXKHIHM pyX, a TAaKOX K afJallTUBHI CUC-
TEMHU, KOJIU CBITJIOQOpPHI 06’€EKTHU NpallOOTh
3aJIe’KHO BiJl 3MiHM mapaMeTpiB JOPOXHBOTO
pyXy, TaKUX AK INOTIK, WBUAKICTb, LIJIbHICTb
TOILO.

3acmocoeani memodu. [lns Mopento-
BaHHS YMOB MPOi3/ly TPAaHCIOPTHUMHU 3acoba-
MU NepexpecTs 3i CBITJI0QOPHUM peryJitoBaH-
HSM 3aCTOCOBYBaJlOCl MNporpaMHe 3abesre-
yeHHs PTV Vissim (MikpockoniyHe imiTaniliHe
MO/leJII0BaHHS NOBEiHKU TPaHCNOPTY) [4].

OcHOBHI pe3ysibTaTH

[lepexpectsi (By3os1) - Lie AiJNsHKA, sfKa
MiCTUTb MepeTUH abo 3’€JHaHHS ABOX YU Oi-
Jiblle MPOI3HUX YaCTHUH, He BilIHECEHUX [0 Ka-
Teropil nig'i3HUX HLIAXiB, i oXoneHa B Mexax
NpOJIOBXKeHHS 6iuHUX y36i4 ab6o, 3a IXHbOI Bij-
CYTHOCTI, 6iYHUMH 0OMEXKYBaJIbHUMU JiHIIMHU
MPOI3HOI YaCTUHU.

Bubip BigmoBigHOrOo THUNy mHepexpecTs B
KOXHI KOHKpEeTHIiW cuTyallii Moxe OyTH [0-
CUTb CKJIQJHUM | Cylepe4JIMBUM pillleHHAM. Y
BCIiX CHTyalifiXx NeploYeproBUM 3aBJaHHAM €
JlOCATHEHHs Hallbe3MeyHiloi NpakTU4YHOI Op-
raizanii nmepexpecTtp, fiIKa TaK0X 3abe3medye
NPUUHATHUN piBeHb MOOIJIBHOCTI, TOOTO mpa-
THEHHSI MaKCUMaJIbHO MiABULIATU 6e3neKy
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pyxy. Heo6xiflHO BpaxoByBaTHU BifHOCHYy 6e3-
NneKy i moTpe6u BCiX y4aCHHUKIB JOPOKHBOTO
pyxy (30kpeMa el 3 iHBaJiJHICTIO a6o 3
00MEeXXeHUMHU MOXKJIMBOCTSMU IepecyBaHHs),
0COGJIMBO MMIIOXO/IB i BeJIOCUIEUCTIB, OCKi-
JIbKM IXHI MOTpebu MOXYTb OYTH BaXKJIMBUM
dakTopoM mnpu BUOOpi cmocoby opraHisanii
JIOPOKHBOTO PYyXy I TUIY YIPABJIHHA JOPOX-
HIM pyXOM.

[lepexpecTsi NPOEKTYHOTHCA BIiANOBIAHO
Jl0 KpUTEPIiB MICbKOr0O AW3aKHYy, 3aJIe)KHO Bi/J

po3MiTKa ZOPOXKHBOTO
MOKPUTTS

CMYTH pyXy

ByJ1. B'siuecsiaBa YopHoBosia
(rosioBHMI HaMpsiM)
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Joro po3TallyBaHHA Ta TUIy HasBHOI abo 3a-
IJIaHOBaHOI paloOHHOI 3a0y/Zl0BH, BPaxOBYIOYHU
INOTOYHY a60 MalOyTHIO NOTpPeby B HOBIK abo
3MiHeHil opradisauii AOpPOXHbBOTO pPyXy Ha
nepexpecti, CBiTJIOGOPHOTO peryJ/i0BaHHS,
O4YiKyBaHOI IHTEHCUBHOCTI pyXy, rabapuTiB
TPaHCHOPTHUX 3aco6iB (KOHCTPYKTHUBHI eJe-
MEHTH J0C/i/P)KyBaHOTO IlepexpecTs M0Ka3aHo
Ha puc. 1).

CTOI JIiHiA

ByJ. Ctenana banaepu
(ApyropsiiHUH HANPAM)

Puc. 1. OcHOBHI eJieMeHTHU JOCTi>KYBaHOTO YOTUPUCTOPOHHBLOTO NepexpecTs (M. PiBHe)

Opranisanis JOpPOXHbOTO PyXy Ha Iepe-
XpecTi nepeBaKHO BU3HAYAETHCA IHTEHCUBHIC-
TIO PYXy TPaHCIIOPTY 4Yepe3 HbOro. 3a HeBeJlu-
KOl iIHTEHCUBHOCTI pyXxy nepexpectsi Moxe ¢Qy-
HKLIOHYBaTHU AK HeperyJbOoBaHe, a B Mipy Ii

800

HepeanbHicTb nogii:
7009 inTeHcHBHICTD Ha

JAPYropsiiHii By

600 6isbla, HiXK Ha

roJIOBHIH

500
400+
300 -

200

[HTEHCUBHICTB pyXy APYropaAHOro
HanpsiMKY (B /IBi CTOPOHH), aBT/roj

100+

0
0 200

400 600
[HTEHCUBHICTb PyXy rOJIOBHOr0 HaNpsIMKY (B 1Bi CTOPOHH), aBT/TOA

36i/IbLIIEHHS] — OpraHi3alisi JOPOXXHbOTO PyXy
Ha [epexpecTi CTaE MOXJIMBOIO JIMIIE 3 BUKO-
pUCTaHHSIM CBiT10QOpHOI cUrHajisauii (puc.
2).

800 1000 1200 1400 1600 1800 2000

Puc. 2. YM0OBY BUKOPHUCTAHHSA Pi3HUX BUJIB opraHizallii JopoXKHbOI'0 pyxy Ha nepexpecTsx [5]

CeiT/iodpopHe pery/itoBaHHS — 1ie OAHH i3
3ax0/iB, 10 3a3BUYal BUKOPUCTOBYETHCA Ha
nepexpecTsx AOpir AJd MiHiMi3auil yacy B J0-

po3i Ta 3aTpPUMOK TPAHCIOPTHHUX 3aco06iB
Ta/a6o nimoxoAiB. CBiT/I0pOpHE peryaroBaHHSA
Ha NepexpecTsiX J03BOJIsIE KOHTPOJIIOBATH PyX
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TPAHCOOPTHUX 3aco6iB LIJISIXOM PO3NOJiNY
YacoOBUX IHTepBaJiB, MPOTATOM SAKUX OKpeMi
TPAHCINOPTHI MOTOKK Ha KOXHOMY MiJ'i3fi A0
nepexpectss MOXYyTb BUKOPUCTOBYBAaTH HasB-
HUU AOpOXHiK npocTip [6]. Y PiBHOMYy kepy-
BaHHA peryJibOBAaHUMMU IepexpecTaMHU 3i CBIT-
JopopaMH 3iHCHIOETbCA 3a AOMOMOrow QikK-
COBAHOro 4acy (BCi mapaMeTpu CUTHaJIB 3a-
3/laJIeriib po3paxoOBYHOThHCA 1 NiATPUMYIOThCA
NOCTIMHUMM Ha OCHOBI JaHUX NpPO AOPOXKHIK
pyx). Takuii MeTo/ 3a3BUYal MMOKA3ye XOPOILUi
pe3y/JbTaTh B HOPMaJIbHUX YMOBax pyxy, aje
iHOZi BiH He CpaBJAETHCA 31 CKJIAJHUMU YMO-
BaMU pyXy, 10 3MIHIOIOTHCA B 4Yaci.

3 nmo3ulil nJiaHyBaHHs CUCTEMH 3 PiKco-
BaHMM pEeXMUMOM HaHyacTille peasi3yrTbCcs
SIK CTaTWU4Hi, 3 MOCTIMHOI JOBXHHOI LUKJIY
NpoTAroM J06M, Tak i JAUHaAMi4yHi, siKi Bpaxo-
BYIOTb HeCTalliOHapHICTb TPaHCIOPTHOIO IO-
TOKY MIPOTATOM J00U. Y AMHAMIYHUX CHUCTEeMax
Jl00y po30UBalOTh Ha 4acoBi iHTepBaJsu, NpU-
NYyCKal4Hy, 10 JJA KOXHOIO 3 HUX OKpeMo
TPAHCNOPTHI MOTOKM € NOCTIKHUMM [7].

IcHye TpU OCHOBHI NMOHATTH, IO OIHUCY-
I0Tb TMOCJAIJOBHICTh CcUTHa/MiB cBiT/10opa:
UK, ¢asa i TpuBasicTh. [Juka - 3arajbHUHU
yac, HeoOXiIHUN [AJ1s1 3aBeplleHHsI OAHi€el moc-
JIIJOBHOCTI CUTHaJ/IB /I BCiX pyxiB Ha mepe-
xpecTi. Pa3a - OAMHMLA 4Yacy KOHTpOJepa,

| pasza

I |
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Tpusanicte uukny 70 ¢

NoB’si3aHa 3 OJHUM abo JleKiJIbKOMa pyxXaMH.
Tpusasicmb - KUIBKICTb 4Yacy, KUMKW CHUTHaJ
BifloOpaXkaeThbCcA y KOoxkHIN ¢asi [8]. Kpim Toro,
rpyna TPaHCIOPTHOrO IMOTOKY BHU3HAYAETHCA
K OJUH ab0 6isibllle CYyMiCHUX PYyXiB y4aCHH-
KiB, a Ko>kHa ¢a3a Ma€ Habip yacoBuUX iHTepBa-
JIiB JIJ11 KOXKHOI I'pyIIU TPAHCIIOPTHOI'O IIOTOKY.

OcHOBHOIO MpPO06JIEMOIO, Ky HeOOXiJHO
BUPILIMTH, PO3IJAALAYUA 1301bOBaHI CBITJIO-
dopHi nepexpecTs, € po3paxyHOK Ta ONTHUMi-
3allii CUTHaJIbHOrO IJIaHy, 110 MNepejbayae:
BU3HAYeHHS KiJIbKOCTi ¢a3; BU3HAYEHHS TpU-
BaJIOCTi LIMKJY; PO3MOJiJ, TOOTO BU3HAYEHHS
YAaCTHH JOCTYIHOIO 3€JIeHOr'0 Yacy 3a KOXKHO0
da3o10; MoZie/IIOBAaHHS OPOXKHIX CUTYalliH, AKi
MOXYTb BUHUKHYTH 4epe3 Npoi3j Nnpiopurer-
HUX TPAHCIOPTHUX 3ac006iB, CKylMYeHHSl TPaH-
CIIOPTHHUX 3aC06iB y 30HaX MepexXpecTsl B MiKOBi
nepioau a6o iHmuMX cutyauisax. [Ipu ubomy He-
00XiJHO [OCATTH HaMKpalluXx MOXJIMBUX Xa-
PaKTEepUCTHUK NepexpecTs.

Ha pocuigxyBaHOMy nepexpecTi nepeTu-
Hy aBTOMOOIJIbHUX JA0pir peasnizoBaHo ABoda-
3He cBiT/IoQOpHe peryJsoBaHHA 3 (pikcoBaHU-
MU LMUKJaMU CBITJI0QOPHOr0 peryaoBaHHSA
roJI0BHOT0 HampsMmy ByJ. B’sadyeciaBa YopHo-
Bos1a - 30 ¢, Ta ApYyropsaAHOro HapsAMy — BY.JL.
Crenana bangepu B 30 c (puc. 3).

Puc. 3. CBiT/iodOopHe pery/toBaHHs NepexpecTs nepeTUuHy ByJ. B’syecsaBa YopHoBoJia Ta ByJ1. CTe-
naHa banzaepu (M. PiBHe)
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[ToTik TpaHCcOpTHUX 3ac06iB, SAKi MPOIXK-
JPKAIOTh IepexpecTs 3a OAUH LUKJ A03BlIbHO-
ro CUrHajldy cBiTsiodpopa, HEPiBHOMiIpHHUH, KO-
JIMBAETHCA Bif, 17 10 6 aBTOMOOILJIIB i 3a/1€KUTh
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L{MKH cBiTI0gOpa FONIOBHOTO HATIPAMY
(4ac senenoro curnany 30 c.)
——gyJ1. B'ayecnasa YopHosona (Ha LlenTtp)

—s— gy B'asecnasa YopHoBona (Big LlenTpy)

a)

15

Bif, yacoBoro mnepioay. Haiibisnbia KijJbKicTb
NpUIaJIa€ Ha MiKOBI nepiogd po60oYMX MOI3J0K
(puc. 4).
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1 3 5 7 9 11 13 15
Lnkau ceitiogopa ApyropsjHoro Hanpamy
(4ac zeneHoro curnany 30 c.)
—+—nyn. Ctenana Banaepu (na lcraméyn)

—+—mpya. Ctenana Banaepn (Bia IctamGyay)

6)

Puc. 4. KinbKicTb TpaHCIOPTHHUX 3aC06iB, sIKi MPOLK/PKAI0Th IlepexpecTs 32 OJIMH LIMKJI 103BiJIbHOTO
CUTHaJy CBiTJIOpOopa AJid rosoBHOTO (a) Ta ApyropsiaHoro (6) HanpsMKiB

36i/bIIeHHS KiJIbKOCTI BAaHTaKHUX aBTOMOOi/IB i aBTOOYCiB y TpaHCIOPTHOMY MOTOLi Cynpo-
BO/IKYETbCS 3MEHILEHHSAM KiJIbKOCTI TPaHCIOPTHHUX 3ac006iB, fIKi MpoixXaju nepexpecTs, 110 MOSCHIO-
€TbCS iX MEHIIOI0 UIBUAKICTIO PyXYy, Oi/1bII0I0 BUTPATOIO Yacy Ha NOYAaTOK PyXy Ta iHIIMMU QaKTopa-

mu (puc. 5).

[loTik HacU4YeHHH - Lie NOTIK TPaHCIOPT-
HUX 3aC00iB i3 4yepru mnepej CTOIN-JiHi€lO, fAKi
pylIalTh Ha [J03BiIBHUN cUTHaJ cBiTJI0dOpa
[8]. 3a cBO€O CyTTIO BiH € TPAHCHOPTHUM IIO-

[ e~
(=

o @

10

KinbkicTb aBTOMOGIIIB 38 LMK, OJ1.

(=T ST

100% 90% 80% 75%

YacTka JIerKoBOro TPAHCNIOPTY B IOTOL|

Puc. 5. [lponyckHa 3aTHICTb llepexpecTs 3a
OJIMH IIUKJI CBIT/I0GOPHOTO peryJitoBaHHS 3a-
JIEXKHO BiJl CKJIaZly TPAHCIIOPTHOI'O IOTOKY

TOKOM, 1110 iCHY€, KOJIK NpOi3Ha YyacTHUHa (CMy-
ra pyxy) OyHKIiOHYe B yMOBax MNPOMYCKHOI
3/1aTHOCTI.

BakIMBUM  OLIIHOYHUM  IMOKA3HUKOM,
SAKUU xapakTepusye QyHKIiOHyBaHHS Iepex-
pecTd 1 3a/JieXXUTb HacaMIlepes, Bif, HOro reo-
MEeTPUYHUX [TapaMeTpiB, € CTYNIHb HACUYEHHA
HaNpsMKiB pyXy, TOOTO MaKCUMaJbHOI iHTEH-
CUBHOCTI pyXy TPaHCHOPTHHUX 3aco6iB Ha ro-
[AUHY 4Yepe3 nepexpectd. CepefHe 3HAYEHHA
IHTEHCUBHOCTI pyxy ckJjaja€e 724 aBToMo6iui
3a TeopeTHUYHO MoxkJuBoro 1200 aBTOMOGIIIB,
OZJHAaK He JOCsKHe 3a ICHYIOYMMM yMOBaMH

(puc. 6).
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[le nmepexpectss Ha 60-70% BuYepnajio
NPOMNYCKHY 3/J,aTHICTh 3a 0OpaHUMHU LUKJIaMHU
CBITJIOPOpPHOTO peryJiloBaHHA i NOTpebye ix-
HbOI onTUMI3alil, abo CyTTEBUX 3MiH B OpraHi-
3auii JopoxkHbOro pyxy (puc. 7).
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KisnbkicTh TpaHCOPTHHUX 3ac06iB y yep3i
BIJIMBA€E Ha MPONYCKHY 3JaTHICTb NepexpecTs
Ta IWBUJKOCTI MOTOKY. 30KpeMa, 10 3i 30i/1b-
IIEeHHSIM 4Yepru TPaHCHOPTHHUX 3acobiB a0 20
OJMHULb NpPONYCKHA 3JaTHICTb CMYyId 3MEH-
myeThbcd B 1,5-2 pasu.
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Puc. 7. akTUuHe Ta po3paxyHKOBE 3HAa4eHHS MOTOKY TPAHCIOPTHOTO HACUYEHHS 32 HAaNPSAMKaMH
(BcepeaHeHi 3HaUEHHS)

3a pe3yJbTaTaMU JOCJiJKeHb, 3MoOJe-
JIbOBAHO JIOPOXHI YMOBHU Ta 3JiMCHEHO OITH-
Mi3alil0 CUTHAJIbHOIO IJIaHy y nporpami PTV
Vissim. IMiTaniiiHe Mo/Ze/If0BaHHSA NepexpecTs
MMOYUHAETBCA 3 HAHECEHHS JJOPOXKHbOI Mepexi,
BCTAHOBJIEHHS CBiTJIoQOpiB (KOHTpOJIEPiB CH-
rHajiiB) 3 OMHCOM XapakTepy po6oTH (BUOGIip
TUIY CBITJIOCUTHAJIbBHUX [PUCTPOIB, CTBO-
pPEeHHs CUTHaJIbHUX TPYyN Ta CUTHaJIB CBITJIO-
¢dopiB, BHeCeHHS NMapaMeTpiB Y3roJ KeHHS CH-
rHasiB), GopMyBaHHA NiLIOXiJHUX 30H, BY3Ja,
3AiHCHEHHS OOpaxyHKy 3 NOJaJbLIMM aHaJi-
30M OTPUMAaHMX JJAHHUX.

3 MeTo10 miJiBUIlleHHS ePeKTUBHOCTI y-
HKIIiIOHYBaHHS NlepeXpecTs NPONOHYOThCS /iBa
BapiaHTH pO6OTU CBITIOPOPHUX KOHTPOJIEPIB
(puc. 8):

1) nopoBx«eHHS «3esieHOI» a3y, A
3py4YHOCTi MOBOPOTY JiBopyY (ULJISXOM 3MeH-
HeHHs Ha 5 ¢ $asu 3ycTPiuHOTO PYyXy OJHOTO
HanpsMy), 3arajibHa TPUBaIicTh HUKIy B 70
He 3MiHUTbCH;

2) fofaBaHHA TpeTbol a3y — MOBHICTIO
NimoxiHOI 3a BCiMa HanmpsAMaMU TPHUBAJICTIO
20 c. 3arasibHa TPUBAJIICTb IIUKIY 36iJbIIUTh-
cs1 10 90 c.

ABTOLIIAXOBUK YKpaiHU / ABTOMOGIIbHUI TPaHCIOPT
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Puc. 8. BapiaHTu Mo/ie/1I0OBaHHA PeXUMiB pOOOTH CBITJI0POPHOr0 pery/ItoBaHHA IIJIIX0M
N0JIOBXXEHHS «3eJieHoi» ¢a3u (a) Ta peasisarii TpeTboil nimoxigHoi ¢pasu (6)

Taki 3MiHM BUKJIMKaHI TUM, 1110 Ha lepe-
XpecTi AOCUTb CKJIAAHO 3AiMCHIOBATU JiBUH
noBopoT. Xoya BUOpaHe IepexpecTs Mae€ [Bi
(oovH HANMpPsIMOK — TPU) CMYTH PyXy, KpanH4 3
SKUX NpU3HayeHa JAJs 3[iMCHEeHHS JIiBOrO MO-
BOPOTY, KiJIbKICTb TPaHCHOPTHHUX 3ac006iB, fAKi
MOXYTb 3[INCHUTU TaKUK MaHeBp 3a [l03BiJib-
HUH CUTHaJ CBiTJI0dOpa BCe K TaKW 3ajuuia-
€TbCS1 HU3BKOK i B HAMKpPALOMy BUNAJIKY CTa-
HOBUTH 3-4 MalIWHU.

Takok Ha 3MeHIlIeHHH NPONYCKHOI 3/aT-
HOCTI NepexpecTs 3 4aCTUM YyTBOPEHHSAM 3aTo-
piB BIJIMBa€ 6JiM3bKe po3TallyBaHHA (3a 500
M) iHLIOTO pery/Jb0BaHOro nepexpecTts fK AJs
rOJIOBHOTO, TaK i IPyropsAAZHOT0 HaNpsAMy, 4ep-
ra TPaHCOOPTHUX 3acobiB BiJ, SAKHUX [OCUTH
4acTo JocSira€ BUOpaHOTO [Jisl JOCJi/P)KeHb
nepexpects (puc. 9). ToMy came po3puB TpaH-
CIIOPTHOI'O IOTOKY OJHOYacHO 3a BCiMa Ha-
npsiMmaMu OyJie iEBUM 3axX0/J0M, IKUH, HAllpU-
KJIaJl, MOXXHa peaJsli3yBaTU B IIKOBI mepioau
HAKOIIMYEeHHH TPAHCIIOPTY.

Bisibi1 nmporpecMBHUM 3ax0/Jl0M € 3amlpo-
Ba/KEHHS aJJallTUBHUX CUCTEM, sKi 6a3yI0ThCs
Ha HOBHUX TEXHOJIOTiIX MOHITOPUHTIY JOPOXK-
HBOT'O PYyXy Ta A03BOJIAKTb OTPUMYBATH TOYHI
JlaHi PO TPAHCIOPTHI MOTOKHA B pealbHOMY
yaci Ta 3/iMCHIOBATU aJlallTUBHe KepyBaHHH
cBiT/IoOpOpamMu, TOOTO aJlalTallilo MJaHy CHT-
HaJIiB y peajlbHOMY 4aci 10 3MiH y TPaHCIOpPT-

HUX noTokax (puc. 10). [IporpamMHe pimeHHs,
1110 6a3y€ETbCS HA 3alIPONIOHOBAHOMY aJITOPHUT-
Mi CHpOILY€E BUKOPHUCTAHHS CUCTEMH, a TaKOXK
NOoTpebye 3HAYHO MEHUIMX BUTpPAT Ha HOro
BIPOBa/P)KEHHS Ta 06CIyroByBaHHA [9].

Puc. 9. YTBOpeHHd 3aTOpy Ha NlepexpecTi BHa-
CJIiJOK 3HAaYHOI'0 HAKONMYE€HHS TPAaHCIOPTHUX
3aco6iB Ha BUXO/i

OfHi€l0 3 TOJIOBHUX BUMOT JiJIS1 YCHILIHO-
ro po3ropTaHHs epeKTHBHOI, B MeXaX yCbOI0
MiCTa, aBTOMaTU30BaHOI CUCTEMHU peryJ/Il0BaH-
HA JOPOXXHBbOT'O PYXy € TOYHA OL[iHKA KiJIbKOCTI
TPAHCIOPTHUX 3ac00iB Ha Joporax (iXxHbOro
00JIiKy MO>XHa JOCAITH Pi3HUMHU cHocobamy,
HalpuKJIaZ, BHUKOPUCTOBYIOUM IHAYKTHBHI
neTJii, MardiTHi
JlaTYUKH abo KaMepH).
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Puc. 10. AjanTrBHa cUCcTeMa CBITJIOPOPHOTo peryJiroBaHHsA

BHCHOBKH

OTxe, mocATHEHHS epEeKTHBHOI pOOOTHU
CBITJIOPOPHOTO peryJiloBaHHs NMpoOI3Jy Nepex-
pecTs nepejbaydae 36ip Ta iHTeprnpeTariito Ju-
HaMIYHUX NIapaMeTpiB TPaHCIOPTHUX NOTOKIB;
yCYHeHHs ab0o MiHiMi3allit0 MOXXJIMBOCTi BUHU-
KHEHHA 3aTOpiB LIJIAXOM 3MiHU TPUBAJIOCTI AK
okpeMoi ¢pa3u, Tak i BCbOro IUKJIy po6OTH CBi-
T/10p0pa; BU3HAYEHHS B3aEMO3B'I3KY MiX Ia-
paMeTpaMM 4Yepryd TPaHCIOPTHUX 3aco6iB, 110
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