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MOAEJNTIOBAHHA BE3MNEYHUX YMOB PYXY HA NEPETUHI
3 NIPUNEMMAMM 3ANIBHUYHUMU KONIAMU

MODELLING OF THE SAFE TRAFFIC CONDITIONS OF THE INTER-
SECTION WITH NEARBY RAILWAY TRACKS

AHomayis. I[Ipucesiuero docaidxiceHHI0 6e3neyHUX yM0o8 npoizdy nepexpecms 3 IHMeHCUBHUM JOPONCHIM py-
XoM 045 micma [ly6Ho PigHeHcbkoi o6.aacmi. [IpedcmasaeHo imimayitiHy mModeab GyHKYIOHY8aHHS ICHYHO4020 ma
yOdockoHa/eH020 nepexpecmst 3 6AU3bKUMU 3AAIBHUMHUMU KOAISMU, nposedeHo iXHill aHai3 ma HadaHo npakmuu-
Hi pekomeHdayii wjodo nideuujeHHs edpekmusHocmi ma 6eanevHocmi npoizdy mpaHchopmHUMU 3ACO6AMU.

Kawouoei cioea: nepexpecmsi, mpancnopmui 3acobu, 3a1i3HU4Hi koaii, mpaHchopmHuil nomik, 6eaneka, Mo-
de1108aHHs.

Abstract. Highway are extremely important for the economic development of Ukraine. Road intersections are
the critical part of the road network in terms of capacity, service level and safety. This is a place where oppose traf-
fic flows are constantly changing and thus changing the traffic situation.

To study the safety of traffic, we have chosen the problematic intersection of the city of Dubno, the intersec-
tion of Mostova and Kremenetska streets, which are main roads with intensive round-the-clock traffic flow. The
main feature of this intersection is the proximity location of the railway crossing.

The PTV Vissim software was used to simulate the driving conditions of this intersection. As the initial data
for modeling the intersection were used: observations of traffic flows, the number of vehicles, their distribution at
the intersection, accumulation at a prohibited traffic light signal while waiting for a train.

It is established, that the distribution of traffic flows in the main direction is 73,6%, while the left turn is made
by 26,4%. The intersection is characterized by the 24-hour saturated traffic flow with frequent traffic stopping of
vehicles of the main direction, which is due to the movement of trains.

From the point view of the organization of traffic safety, the following road situations are observed: difficult
driving; non-compliance with the trajectory of turning vehicles due to the overall features of transport or the choice
of an insufficient trajectory of changing the direction of movement; the choice of an insufficient rounding radius for
turning right (especially observed at night); the difficulty of performing a left turn, when the signal of the main di-
rection railway crossing is prohibited.

In order to speed up the passage of the intersection by vehicles, reduce the risk of traffic accidents while wait-
ing for the train to pass, the convenience of crossing the road by pedestrians should be provided for:

1. Two traffic lanes in the main direction;

2. Pedestrian crossing of the main direction;

3. Marking traffic by traffic lanes;

4. Arrangement of modern lighting.

Thus, the proposed measures will improve the efficiency and safety of crossing intersection, especially in the
case of nearby railway tracks. The simulated traffic conditions for passing the intersection by vehicles indicate a
positive trend, namely: a decrease in the delay time for passing the intersection when making a left turn by 50.6%
and an increase in the overall speed of traffic by 24.3%.

Keywords: crossroads, vehicles, railway tracks, traffic flow, safety, modeling.

Bcryn HUM MicLieM JJOpOXXHbOI Mepexi 3 norjaany

ABTOMOOGIIbHI AOPOTH € HaJ3BUYAU- NpPONYyCKHOI 3/1aTHOCTi, piBHA 06CayroBy-

HO BOXJIUBUMU JJ11 €KOHOMIYHOTO PO3BH- BaHHA Ta 6e3neku. BoHu € micuem, Ae npo-
TKy YKpainu. [lepexpecTta fopir € KpUuTUY- THJIEKHI TPAHCHOOPTHI MOTOKHA MOCTIKHO
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3MiHIOOTbCA i, THUM CaMHMM 3MiHIOIOTb J0-
poxHio cutyaniro [1-3]. OcobsiuBo mocu-
JIleHy yBary noTpeOylTb IepexpecTs 3
O6JIM3bKUMU 3a/1iI3HUYHUMU KOJiSIMU.

OCHOBHUMM IpPUYUHAMHU [OPOKHBO-
TPAHCONOPTHUX Npuroj B Micti /ly6Ho PiB-
HEHCbKOI 006J1aCcTi € MOpylIeHHs HpaBUJI
MaHeBpyBaHHf, NpOi3Ay NepexpecTs i ne-
peTHHy 3a/li3HUYHHUX KOJIIM, 110 HiJKpec-
JIIOE HeOoOXiAHICTh y NpoOBeJeHHI A0Ci-
JPKeHb 1 OOI'DYHTYBaHHI 3alpONIOHOBAaHHUX
3aX0/iB, AKI CHPUATUMYTb NOKpALIEHHIO
6e3MeKH JOPOXXHbOTO Pyxy [4].

Jns pocaigpkeHHs 6e3MeYyHOoCTi npoi-
34y 6yJi0 o6paHO NpobJieMHe NepexpecTs
micta /lybHO nmepeTHHy ByJulb MocToBa i
KpeMeHelnbka, sKi € MaricTpaJlbHUMH 3
IHTEHCUBHUM LiJIOJ0O0BUM TpaHCIOPT-
HUM MOTOKOM. ['0JIOBHOIO 0COOJIMBICTIO
[IbOTO NepexpecTs € 6JIM3bKe PO3MillleHHS
3a/Ii3HUYHOro Iepei3y 3i mJarbaymom,
TOOTO NepexpelieHHsl J0pOord i3 3a/i3Hu-
YHUMH KOJIIAMU Ha OJHOMY PiBHI.

g MopesOBaHHA YMOB IIPOI3Ay
TPaHCIOPTHUMHU 3aC06aMU JAHOTO Nepex-
pecTds BUKOPUCTOBYBAJOCHd IpoOrpamMHe
3a6e3nevyeHHss PTV Vissim (cTyzeHTcbKa
Bepcisl) - mpu3HaueHe JJisg MOOYZ0BU Ta
aHasi3y MIKpOCKOIIIYHOI iMiTaLilHOI Mo-
JleJli Ha OCHOBI KPOKIB y 4aci Ta IOBeJiHKHU
JJI peasliCTUYHOr0 MOJeJII0OBaHHA TpaHC-
nopty [5].

Memoto 1iiei po6omu € y3arajbHeHHS
pe3y/bTaTiB IMiTAliMHOTO MOJe/JII0BaHHA
moA0 6e3neyHUX YMOB MPOIi3ay mnepexpec-
TA 3 NPUJIErJIOK 3aJi3HUYHOIO KOJIEI 3a
iCHylI0uUOI0 Ta YyJOCKOHAJEeHOI (IPOEKT-
HO0) OpraHi3ali€lo JOPOKHbOTO PyXY.

OcHOBHaA YyacTHHA

Yci nepexpecta fopir, 4Ki 3ycrpiva-
I0ThCSl NMPUOJM3HO HAa OJHOMY PiBHi, 110
Jl03BOJIAE 3JIMCHIOBAaTM MaHEBPU TpaHC-
NOPTY, TaKi K 3JIUTTH, PO3XO/PKEHHS, Ie-
pPeTHHaHHS], HAa3UBAKTbLCA IepexpecTaMHU
Ha piBHi [3]. [lo HUX CTaBAATbCA TaKi BU-
MOTH: 30Ha KOHQJIIKTY Ma€ OyTU HeBeJU-
KOl0; BiJHOCHA WIBUJKICTb i KyT HabJiu-
)KEHHSl TPAHCINOPTHUX 3aco6iB MOBUHHI
OyTH HEBEJIMKHUMU; aileKBaTHA BUJUMICTh;
BapTO YHUKAaTH pi3KUX 3MiH; HeOoO6XiJHO
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HaJlaTU reoOMeTpPUYHi 0COBGJUBOCTI; MOTpi-
OHO TMOCTAaBUTH BiANOBIAHUN JOPOXKHIN
3HaK; rapHe OCBITJIEHHS]; HEOOXIIHO BXHU-
THU OKpeMHX 3axOJiB JJig 6e3neyHOro Ine-
pEeTHHY IlepexpecTs BeJIOCUIleJUCTaMHU Ta
MIIIOX0JaMH.

Y micTi /lybHo nepeab6ayeHo 3asi3HU-
YHUU nepei3] peryJjboBaHoro pyxy Il ka-
Teropii, 3a 8 M Bif AKOro posTalloBaHe
nepexpectda NepeTUHy MaricTpajbHOI By-
JIMLIb TOJIOBHOrO HamnpsAMKy MocTtoBa Ta
KpeMeHenbKa 3 ByJIML €0 PAaOHHOrO 3Ha-
YeHH — BYJI. 3aJli3HUYHa.

3arajsibHa KUJIBKICTb CMYT pyXy IpPOi3-
HOI YaCTUHHU JI0POTH - [Bi, MO OJAHIN AJs
pPyXy B KOXHOMY HAIpPSAMKY, LIHUPHUHOIO
3,5 M KOXHa (BHHSATKOM € ByJI. 3aJli3HUY-
Ha, Jle mij'i3/ 10 mepexpecTsi Ma€ ABi cMy-
T'Y PyXy, 3 MeTPU KOXKHa).

B aKocTi BUXIJHUX AaHUX AJs MOJe-
JIOBAHHSA NlepexpecTs BUKOPUCTOBYBAJIUCA
HAaTYpHI CHOCTepeXeHHs 3a TPaHCIOopPT-
HUMU NIOTOKAMHU: KiIJIBKOCTI TPaHCIOPTHUX
3aco6iB, MOro po3Mojisy Ha MepexpecTi,
HaKOMHWYEeHHS MiJi 4ac 3a00pOHEHOr0 CHUr-
HaJly cBiT/i0popa y mnepion o4viKyBaHHSA
norsra [6].

BcTaHOBJIEHO, 110 OCHOBHUMW CKJIAJ,
TPAHCIIOPTHUX MOTOKIB TOJIOBHOTO Ha-
npsaMy ByJ. MocToBa CKJIaZalThb JIETKOBI
aBTOMOGINI - 68,5 % (puc. 1). [Ipu ubomy
JIIBUU NOBOPOT Ha BYJI. 3ajli3HUYHA 3/iHUC-
HIOIOTb 26,4 % TpaHCHOPTHUX 3acobiB.
[lepexpecTsi xapaKTepU3y€ETbCA Li1040060-
BUM HAaCU4YE€HUM TPAHCIOPTHUM IIOTOKOM 3
YaCTUM 3yNUHEHHSIM PyXy TPaHCOOPTY

roOnoBHUNA
HAMPAM - syn. MOCTOBA

Puc. 1. Cknad mpaHcnopmHux nomokis 20-
J108H020 HANPAMKY 8y/a. Mocmoea do nepe-
xpecms (vacosull nepiod 3 9-17 200)
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FOJIOBHOI'O HAMpPAMKY, 110 3yMOBJIEHUHU
PYyXOM NOTATIB.

Y cepesHbOoMy 3a OZjHY I'OJUHY Yyepe3
nepexpecTts B HaNpsAMKYy ByJ. MocTtoBa
npoix/kae Big 165 g0 203 ogUHUI TPaH-
CIIOPTHUX 3acOo6iB 3a YMOBU CepeJHbOr0
3HayeHHs B 192 oJuHHI, 10 CBiIYUTH
PO 3HAYHY IX HACUYEHICTh.

[3 morsiany opranisanii 6e3neku fo-
POXXHBOTO PYyXy CIOCTEpPIraroThbCd TaKi J0-
POXHi cUTyalii: YyTpyJlHEHUA 3YCTPiuHUH
po3’i3J;; HeJOTPUMaHHA TPa€EKTOpii MoBo-
pOTy TpaHCIOPTHUX 3acobiB uyepe3 raba-
PUTHI 0COGJIMBOCTI TPaHCIOPTY abo BUGO-
py HeJLOCTAaTHbOI TpaeKTopii 3MiHM Ha-
NpSAMKY pyXy; BUOIp He0CTaTHbOTO pajiy-
Cy 3a0KpyIJIEHHH /i IOBOPOTY NPaBOpPYyY
(0c06JIMBO CHIOCTEPIraeTbCs B HIYHUHU Te-
pioZ 106U); CKJIaAHICTb BUKOHAHHS MOBO-
pOTy JIiBOPYY 3a YMOBH 3a60POHEHOTO CH-
rHaJly 3a/1i3HUYHOTIO nepeisay.

BpaxoByro4y, 1m0 MU Ma€EMO OJHY
CMYTY pyXy B OJHOMY HAIPSIMKY, TO y BH-
NaJKy 3yNUHKHU TPAaHCIOPTHHUX 3aC00iB MiJ
yac o4ikyBaHHA nordAra nporarom 10 xBu-
JIMH CIOCTepiraeTbcd 3Ha4YHe HAKOIUYEH-
HS, a Ti TPAaHCHOPTHI 3aco6y, 1110 3iHCHIO-
I0Th JIIBUM NOBOPOT, 3MYLIEHI BUDLKKATHU
Ha 3yCTPiYHY CMYTY PyXy, 10 CBOEI 4Yep-
rol0 CTBOPIOE HeGe3MeuyHy CUTYyallilo.

TpaHCIOPTHUUN MOTIK MOJENIETHCA
Ha OCHOBI pi3HUX MNapaMeTpiB, 30KpeMa
TaKUX fK PO3MNOAIJT CMYTM pyXy, CKJIAJ
TPAaHCNOPTHUX 3ac006iB, KOHTPOJIb CUTHa-
JIiB, HAABHOCTI MMIIOXiTHOTO PYyXy TOLLO.
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Puc. 2. Bizyanaizayis no6ydosaHoi modei iCHy04020 nepexpecms

[locniloBHICTE BUKOHAHHS MOJEJII0-
BaHHA JJOPOXHbOI chTyawuii - npoisay Tpa-
HCIIOPTHHUX 3ac06iB yepe3 mepexpecTsi Ta
3a/i3HUYHI KOJIil CKJaJa€TbCsd 3 TaKHX
eJIeMeHTIB:

1. MobymoBa cMyru pyxy BifpiskamMmu
JIJIS1 CTBOPEHHS IlepexpecTsl.

2. 3’eIHAHHSA 3a[JaHUX CMYT PYXy MiX
co6oro.

3. [loby0Ba 30HM MaJIOIIBU/IKICHOTO
pexuMy pyxy MmiJi 4ac IepeTUHy Iiepe-
XpecTs.

4. BcTraHOBJIeHH KOHQJIKTHUX TO-
YOK NepeTHHy CMyr pyxy (Ha 3aZjaHOMY
nepexpecTi 4eproBicTb NpOi3Ay BU3Haya-
€TbCA 3HAaKaMU NpPIiOpUTETY — rOJIOBHA [J0-
pora nepeTuH ByJ. KpemeHenbka 3 BYy.I.
MocToBO10).

5. Po3noain BXifHUX TpPaHCHOPTHHUX
IIOTOKIB.

6. Bubip mapupyTiB pyxy TpaHcmop-
THUX 3aC00iB.

7. ®opMyBaHHS CKJaZly TPaHCIOPT-
HUX IIOTOKIB.

8. [Iobya0Ba 3a/1i3HUYHOI KOJIiI.

9. BcraHOBJIeHHS1 00’€KTIB CBITJIOO-
PHOTrO peryJitoBaHHA.

10. Bigyanizauis Mogeni (puc. 2).

11. AHaJsi3 nmoka3HUKIB, 9Ki BIJIMBa-
I0Tb Ha Oe3neyHi yMOBM Npoi3ay mepe-
XpecTsl.

i HaoyHOTO BiflOGpaKeHHs 3AiKc-
HUMMO JiiarpaMHy Bi3yasizaljiio npoisay
nepexpecTs 3aJeXHO BiJi IIBUAKOCTI pyxy
TpaHcnopTty (puc. 3, a) Ta yacy uoro 3a-
TPUMKH (pHc. 3, 6).

e
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AHaui3 fiarpam nokasye:

- Ipu mig’i3fi o nepexpecTtsl WBUJ-
KICTb TPaHCIIOPTHOTO NMOTOKY 3MEHIIYETh-
ca go 20-25 km/roj, jpocArardd Hau-
MEHLIOro 3Ha4YeHHs MNif yac npoisay nepe-
XpecTs, 0CO6JMBO NpPU MOBOPOTI JiiBOpyY
7o 5-10 kM/rof (BUAi/IEHO YEPBOHUM KO-
JbopoM). [licass npoiay nepexpecTs WBHUJ-
KiCTb 3pOCTaE, 1110 L[IJIKOM OYEBUHO.

- IpU MiAXOAl [0 NepexpecTd 3 roJio-
BHOIO HaNpsMKy pyxy 3 ByJa. MocToBa,
CIOCTepira€TbCcs 36i/blIeHHS Yacy 3aTpH-
MKHU TPAHCIOPTHUX 3ac06iB, 0COGJIUBO AJis
NOBOPOTY JIiBOPYY Ha BYyJ. 3aJli3HUYHIH
(BUAi/IEHO YEPBOHUM KOJILOPOM).

Puc. 3. [liaepama 3miHu weudkocmi pyxy mpaHcnopmy Ha hepe-

xpecmi (a) ma yacy 3ampumku (6)
12. [ligBuieHHs epeKTUBHOCTI Ta
6e3nevyHOCTi Npoi3ly nepexpecTs.
['0JIOBHUM aprymMeHTOM IMiJIBUILEeHHS

ICHYIOYA

o
=
=
=
—
—
=
=

YAOCKOHAJEHE

a)
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6e3meyHOCTI Npoi3Ay NepexpecTs mif yac
BUKOHAHHS JIiBOr0O NOBOPOTY (0CO6JIHMBO
IpY HAKOMHUYEHHI TPaHCIOPTHUX 3aco6iB
Ha J0po3i miJ 4yac o4iKyBaHHA Npoi3ay Io-
TSIra) € HaHeCeHHs JBOX CMyr pyxy (wiu-
pHUHOI0 3 M KO0>KHa) I'0JIOBHOTO HAMpSIMKY
Ha migxoai mo mepexpecTs. 306ijblIeHHS
3arajibHOi WUPWUHU NPOI3HOI YaCTUHU [0
9,5 M MOXJIMBe, OCKIJIbKM IIpaBa 4aCTUHA
y36i4yus Ma€ JOCTaTHIM 3amac, TepuTopis
He MiCTUTBb Oy/IiBesb i ciopya,

Takoxx He0OXiAHO Nepes6avYnuTHU:

- MiIIOXiAHUW Mepexi, TOJI0BHOTO Ha-
npsiMKy (ByJl. MocToBa);

- HaHeCeHHH PO3MITKH pyXy TPaHCHOPTY
3a CMyraMu pyxy;

- 00J1alITYyBaHHA Cy-
YaCHOT'0O OCBITJIEHHS.
Bigo6pasumo JaHi
3MiHM y BUIIA4I pe-
KOHCTPYKLil TOJIOBHO-
ro HaNpsIMKy - BYJL
MocTtoBa i3 BUKOpUC-
TaHHAM TOTO X IIpO-

6)
rpaMHoro  3abesne-
yeHHd PTV Vissim
CTyJeHTCbKa BepCif

(puc. 4).
Pe3ysbTaTH NpoOBeAeHOTO aHaslizy

OCHOBHMUX IOKa3HUKIB, IKi MalOTb BILJIUB

)

Yac 3aTpHMKH Npoi3ay
nepexpect, ceK.

S N A~ & o

[pH MOBOPOTi JIiBOpY4

|

Z

50,6%
J
W [cuytoue W PexoHcTpyKItis
1
£ 20
=
£
F
xis
(=3
g10 24,3%
el
£ |
g S
5
g

o

B [cuyiouc ™ PekoHCTpYKILS

6)

Puc. 4. Cxema y0oCKOHA/1€HHS1 20/108H020 HANPSAMKY — 8YA. Mocmosa i3 HogosgedeHHAMU (a)

ma oyiHka tio2o epekmuseHocmi (6)
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Ha 6e3MeyHi yMOBM MpPoi3y nepexpecTs i3
3aJIiI3HUYHOIO KOJI€I0 OKA3yTh (Ma€EThCA
Ha yBasi, y BUNIAJKY 3 OLHIEID CMYyro py-
Xy):

- Yac 3aTpUMKHU Npoi3ay NepexpecTs
B cepeHboMy ckagae 10,15 ¢ (Makcuma-
JibHe 3HayeHHd 20,12 c) - 6e3 BpaxyBaHHA
yacy npoisfy noTra;

- IIBUJKICTb PYXy TPaHCIOPTHHUX 3a-
cob6iB yepe3 mnepexpecTsi B CepeJHbOMY
ckaagae 12,78 km/ron,

3anponoHOBAaHUM BapiaHT pPO3MOAiay
TPAHCIOPTHUX MOTOKIB 3a JBOMa CMyraMu
pyXy COpUATHMMeE 3MEeHLIEeHHI0 Jacy 3aTpHu-
MKHM NpOI3Jly nepexpecTs NpH 3[iMCHEHHI
JiBoro noBopoTty Ha 50,6 %, a Takox 30i-
JIbLLIEHHI 3arajibHOI IBUAKOCTI pyxy TpaH-
cnopty Ha 24,3 % 3a roJIOBHUM HaIpsAM-
KoM (puc. 4, 6).

BucHoBKM

TakuM 4MHOM, 3allpONIOHOBAHI 3aXo0-
JI1 IOKpalleHHs epeKTUBHOCTI Ta Oe3mned-
HOCTI MNpoI3Ly IepexpecTd y BHUINAAKY 3
O6/IM3bKUMU 3a/1i3HUYHUMHU KOJISIMHU MiAT-
BEp/DKYIOTbCA pe3yJsbTaTaMU IMiTalliliHO-
ro MojiesitoBaHHsd. HaBegeHi pekomeHaarii
11010 306i/IblIIEHHS KiJIbKOCTI CMYT pyXxy Ta
3arajJibHOl IWHUPHWHHU NPOI3HOI YaCTUHU MO-
KyTb OyTH peaJsizoBaHi ajs micta [ly6Ho.
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