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IocTanoBKka npodiemu.

HemnporaozoBane 30i1bIIeHHS piBHS aBTOMOO1LTI3aIIi] IOPIYHO MPU3BOAUTE 0 YTBOPEHHS 3aTOPOBHX
CUTYyaIliii Ha JOPOXKHIA Mepexi MicTa. lle MpuU3BOINUTE M0 30UTBIICHHS BUTPAT 4acy, IMajliBa Ta BUKUIIB B
aTMocgepy, a TaKoX JI0 3aTPUMKH PyXy TpaHcnopty. Jlis BupiiieHHs 1iel mpoOieMu HeoOXiIHO pO3BUBATH
iH(ppacTPyKTYpy, MPOTE 3a3BUYail I1e ToTpeOye 3HAYHNX (hiHAHCOBUX BHUTPAT.

Meta po6orn.

PosrnsHyTH 3HaueHHS 1 3aCTOCYBaHHS CHCTEM MOHITOPHUHTY JOPOXHBOTO pyxy. Y mpoObnemi
BHHUKHCHHS 3aTOPIB Ha MPUKJIAAi OJHOTO 3 MiIXOJIB J0 MICTa Ta MPOMO3HUIIii MO0 BJOCKOHAICHHS YMOB
PYXY, PO3BaHTaXCHHS MIPOI3HOT YaCTHHH 13 3a0€3MeYeHHsAM O€3MeKH YYaCHUKIB PYXYy.

OcHoBHM BUKJIaJ

ITorokoBi nmani mpo mopoxHiii pyx (FCD — floating car data) 3a3Bu4aii BUKOPUCTOBYIOTHCS IS
OTPUMAaHHA JaHUX TPO MOJOPOXKI HA OKPEMHX JIOPOTraX, a TAKOXK OI[IHKH alrOpUTMIB naHuX npo pyx. FCD,
mo € GPS-mannMu, oTpuMaHUMU 3 HaBITAIIfHUX TPHCTPOIB 1 MOMATKIB, 3a0€3MeUyrOTh JaHi Mpo Mice i
LIBHJIKICTH PyXy aBTOMOOILJIS, IO € OCHOBOIO IS poOOTH aBTOMATH30BAaHUX CHUCTEM YIPaBIIHHS JOPOXKHIM
pYyXoM.

[TopiBHSAHHS Yacy TOI3AKH MPOTITOM «IIKOBHX» TOJIWH Ta y TEPioJl BUTBHOTO PYXy TPaHCIIOPTHHUX
3ac00iB(T3) Moke OyTH BHKOPHCTAHO JUIsi BH3HAUEHHS OCHOBHMX MICIlb BHUHUKHEHHS 3aTOPIB IO BCId
TOpoXHiN Mepexi. Takok MoOKHA TOPIBHATH «rapsdi TOYKW», ab0 «BY3bKi MICI», OAMH 3 OIHUM i
chopMyITIOBaTH 3aXO/H, CIIPSIMOBaHI Ha 3MEHIICHHS 3aTPUMKH y PYCi.

Jlist mocmimkeHHsT Ta 30MparoTh iHGOpPMAIII0 PO HACTYIHI KaTeropii JaHWX: IHTCHCHUBHICTS,
knacugikanis T3, Bara T3, BHIAKICT PyXY, KUTBKICTh macaxupiB T3.

Ha npakTuiii 3acTOCOBYIOThCS HACTYITHI BUAM 3aC00IB MOHITOPHHTY:

Tabauus 1 — 3aco0u MOHITOPUHTY
Table 1 — Monitoring tools

KonTakTHi mpucrpoi Be3koHTaKTHI mpucTpoi
IHayKTHBHA TETIIA AKTHBHE iH(DpadepBOHE BUITPOMIHIOBAHHS
MarsiTHU# ceHCcop [acuBHe iHQpadyepBOHE BUIPOMiHIOBAHHS

[THeBMaTHUHA TPyOKa MiKpoXBUJIbOBHH pagap

[T’ e30eneKTpUYHMN CEHCOP YpTpa3ByKOBUU pajgap
WIM — nyacTUHU 3TUHAHHS 3BYKOBUH pajnap
WIM - 3i 3MiHOIO EMHOCTI Bigeodikcaris pyxy
WIM - rigpasnivyHa cuctema
WIM — i3 1’ €30€JIEKTPUYHNM €JIeMEHTOM

Ha mocmimxyBaHiil TUISHIT JOPOTH BUKOPUCTOBYEThCs cucteMa WIM (mam — Cuctema 3BaXKyBaHHS B
pyci) 13 I’€30€NeKTPUYHHM €JIEMEHTOM, IO TeHepye Hampyry mig dac aedopmamii. 3MiHa Hampyru
MepepaxoByeTbCd Y BIiAMOBiIHE HaBaHTaKEHHA Ha Bich. TakoX MAiNsMHKAa OOJIAIITOBaHA IHAYKTUBHHUMH
NEeTIAMH, PEECTPATOPOM  KUIBKOCTI IIHMH, OIVIAZAOBOI0 KaMepor, CKaHEpOM PpO3MIpiB, KaMeporo
PO3Mi3HaBaHHsSI HOMEPHUX 3HAKIB Ta JaBadeM TeMIIEPaTypH.

Hns gocnimkenns Oyna oOpana aimsHka Ha Tpaci M-06 KuiB — Yon , kM 4+112. OcoGuuBicTio naHOi
IUISHKY € JIIBOIMOBOPOTHI BUALUIEHI CMYTH IJI1 PO3BOPOTY Ha 3yCTpiUHMN HampsMOK. OCKIIbKH Tif dac
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BUKOHAHHS PO3BOPOTY aBTOMOOUII NEPETUHAIOTh 3YCTPIYHMM HAIMpPSAMOK, B 30HaX KOH(IIIKTHHUX TOYOK
BuHHKae HeOesneka BuHUKHEHHS [ITII. OxpiM 1poro icHye mpoOjeMa BUHHKHEHHS 3aTOpPiB Ta BHCOKHIMA
MOKa3HMK 3aTpuMKu T3 Ha NaHii AUISHII JOPOTH Y «ITiKOB1 TOIHHN.

Jlist mpoBeieHHS MOPIBHUIFHOTO aHAJI3y YMOB PyXY Ha ITUISHIT 10 Ta IicIs BIPOBAIKCHHS PIllICHHS
Oynmo BUKOpHCTaHO mporpamHe 3adesmeueHHs PTV VISSIM Ta ctBopeno 2 moxeni. Y SKOCTI BUXITHHUX
JaHUX IHTEHCHBHOCTI Oyno BHUKopHcTaHo AaHi cucremu WIM. [IpoTsirom octanHiX 3 pokiB cocTepiraeTbest
301IBLICHHS cepeJHbOA000BOT IHTEHCUBHOCTI pyXy Ha MaiiaHuuKy.[1]

Tabmurs 2 — CepeaapopidHa BeTMINHA JOOOBA IHTCHCUBHICTE pyXy Ha Maiganunky WIMO1
Table 2 — Annual average daily traffic intensity at the WIMO1 site

CepennbopivHa 1000Ba iHTEHCHBHICTh PYXY, aBT0/m00a
Hanpsim pyxy ik

2019 2020 2021
Kuis 23 048 26 376 27 875
Cmamucmuyuna sHayywicms™, % |3 95 93

* CTAaTMCTUYHA 3HAYYIIICTh BHU3HAUYCHA SK BIJHOIICHHS KIJIBKOCTI IMOBHHX [0, BIPOJIOBK SKHX
3IificHIOBaBCSl OOJIK IHTEHCHBHOCTI pyXy Ta CKIaay TpaHCIOPTHOTO MOTOKY, A0 KITBKOCTI 1i0 y pori

[Ipotsirom aHS HaitOUTBIIE 3aBaHTAXKCHHS NUITHKY BiAOYBaeThCs v OYIHI THI B pAaHKOBHUH Ta BeUipHii
nepioan, a Takox y BuxigHi 3 11.00 qo 19.00.

Tabmuns 3 — CepenHst iIHTEHCHBHICTD pyXy Ha Maiganuuky WIMO1 y 2021 pomi
Table 3 — Average traffic intensity at the WIMO1 site in 2021

. CepepHs iHTEHCMBHICTb PYXY 3a AHAMMW TUXKHA, aBTO/roz
MpomixKoK

yacy NOHEeAINOK | BIBTOPOK cepepa yeTBep n’aTHULA cyboTa Heaina
00-01 522 455 427 418 418 425 369
01-02 366 351 328 329 330 309 256
02-03 267 282 269 276 266 250 190
03-04 237 266 239 260 249 222 162
04-05 287 323 298 302 299 272 169
05-06 651 620 545 570 546 428 234
06-07 1677 1588 1497 1494 1425 768 435
07-08 1569 1540 1598 1612 1548 957 583
08-09 1622 1682 1 666 1696 1675 1222 776
09-10 1527 1554 1573 1591 1562 1402 1022
10-11 1492 1489 1509 1532 1491 1470 1230
11-12 1487 1438 1467 1475 1491 1541 1478
12-13 1504 1437 1454 1493 1486 1596 1733
13-14 1524 1443 1476 1496 1476 1618

14-15 1 506 1420 1440 1517 1501 1667

15-16 1512 1459 1482 1564 1551 1701

16-17 1547 1496 1553 1584 1583 1723 1726
17-18 1565 1542 1609 1683 1650 1717 1639
18-19 1538 1496 1564 1622 1555 1653 1582
19-20 1389 1335 1344 1420 1392 1562 1621
20-21 1275 1207 1215 1266 1229 1381 1523
21-22 1056 983 989 1035 1001 1116 1389
22-23 841 775 765 776 788 785 1158
23-00 620 565 561 577 573 540 795
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Jus o0ox BapiaHTIiB MOJENIOBAaHHA PO3IMOALT TPAHCIIOPTHUX MOTOKIB BigOYBa€ThCS HACTYITHUM
YHHOM: B HampsaMKy JKutomupa pyxatotsest 70% T3, 20% BHUKOHYIOTH PO3BOPOT Ta MPSIMYIOTH IO CMT
Yaiixu, 10% po3sepratoTscs B HanpsAMKy Kuesa; B 3BopoTHOMY HanpsaMky 70% pyxarotbed no Kuesa, 10%
moBepTaroTh 10 cMT Yaiiku, 20% BHUKOHYIOTH po3BOpOT 10 JKutomupa.

Pucynok 1 — Monens oqHOpiBHEBOT PO3B’SI3KU
Figure 1 — Model of one-level transport interchange

Pucynok 2 — Monens 1BOpiBHEBOI TPAHCIIOPTHOT PO3B’SI3KH
Figure 2 — A model of a two-level transport interchange

[opiBHsBHMI aHAai3 JBOX BapiaHTIB AUISIHKM BKIIOYA€ CEPEAHIN 4ac 3aTPUMKH, CEPEIHIO KiIbKICTh
3YMUHOK, CEPEHIO MBUIKICTh Ta CepeaHiil yac mpocroro Ha T3.

Cepenniii yac 3aTpuMKu Cepennsi KUIbKiCTh 3yNNUHOK
35 2,5
29,6 2,1
30 -
2 -
25 -
20 - 1,5 -
15 - 1 -
10 -
6
c - 0,5 -
0,02
O . T 1 0 1 T 1
OpHopiBHeBa [BopisHeBa OpHopiBHeBa [BopiBHeBa
po3B’A3Ka po3B’A3KK po3B’sA3Ka p0o3B’A3KM
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CepenHsi LIBUAKICTH Cepenniii yac npocroro T3

60 25
52,04 21,39
50 = 20 -
40,52
40 - =
15 -
30 - —_—
10 -
20 - —
10 - = >
0,05
0 = T 1 0 a T 1
OpHopiBHeBa [BopiBHeBa po3B’sA3KM OpHopiBHeBa [BopiBHeBa
po3B’A3Ka po3B’A3Ka pOo3B’A3KM

Pucynoxk 3 — [TopiBHSIHHS aHaJi3 TaHUX.
Figure 3 — Comparison of data analysis

J1J1s IOTOYHOTO BapiaHTy JAOPOXKHBOT IHPPACTPYKTYPH CepeIHil Yac 3aTpUMKH cKiagae 29,6 ¢, cepemHs
KUTBKICTh 3ynmuHOK — 2,10, cepennst mBuakicts — 40,5 km/rox, Ta cepeaHiii yac npocroro T3 — 21,4 c.

[Ticst peanizarii 3apONOHOBAHOTO BapiaHTy PO3IUIEHHS MOTOKIB: CepeNlHil Yac 3aTPUMKH CKJIaB — 6
¢, cepemHs KUTbKicTh 3ymuHOK — 0,02, cepemHs IMBHIKICTh 30UTBIIMAIACH A0 52 KM/TOI Ta CepemHiil dac
npoctoro Ha T3 3menmmgcs a0 0,05 c.

BUCHOBOK

Jane nocnmipkeHHS IO3BOJISIE NETabHINE BHUBYATH «TPAaHCIOPTHY CHTYyaIlilo» YMOB pyxy 1
PO3pOOHTH TpaKTHYHI peKoMeHnalii i3 3a0e3neueHHs Oe3MekH JOPOKHBOIO PyXy MpH 3HAYHUX 00 eMax
PYXY TPaHCIOPTHHUX MOTOKIB.
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PE®EPAT

KopueBcbka A.A. [lo muTaHHs MpO BIUIMB 3MiH TPaHCIIOPTHOI iHPPACTPYKTYpH Ha XapaKTEPHUCTUKU
TpaHcnopTtHOro MoToKy / A.A. KopueBcrka // Bicauk HamioHansHOTO TpaHcmopTHOTO yHiBepcuTeTy. Cepis
«Texniuni Haykm». Haykoswii xypHan. — K.: HTY, 2022. — Bum. 3 (53).

[ocranoBka npobiemu. HenporHozoBane 301MbIICHHS PiBHS aBTOMOOLII3AIIT MIOPIYHO MPU3BOJUTH
IO YTBOPEHHS 3aTOPOBHX CUTYyallill Ha JOpPOkHIH Mepexi micta. lle mpu3BoAWTH OO 301NMBIIEHHS BUTpPAT
yacy, MajJliBa Ta BUKHIIB B arMocdepy, a TaKoX JO 3aTPUMKH PyxXy TpaHcropty. JJis BupimieHHS ITiel
mpo0JieMHd HEOOXITHO PO3BHBATH IH(GPACTPYKTYpPY, NMPOTE 3a3BHuail 1e MoTpedye 3HAYHUX (PIHAHCOBUX
BUTpAT.

Mera poOotu. Po3risHyTH 3Ha4Y€HHS 1 3aCTOCYBaHHS CHCTEM MOHITOPHHTY IOPOXXKHBOTO PyXy. Y
npoOjeMi BUHUKHEHHS 3aTOpPiB HAa TPHUKIAAI OJHOTO 3 IIAXOMIB MO MicTa Ta TMPOTMO3MINI II0I0
BJIOCKOHAJIEHHS YMOB PyXy, PO3BaHTa)KEHHS MPOi3HOI YaCTHHU 13 3a0e3MevUeHHsIM Oe3MeKH YYacHUKIB PyXy.

OcHoBHu#i Bukiaz. llortokoBi mani mpo mopoxHnid pyx (FCD — floating car data) 3a3uuait
BUKOPHCTOBYIOTbCS Ui OTPHMaHHS [aHUX IIPO TOAOPOXKI HAa OKPEMHX JOpOTrax, a TaKOX OLIHKH
anropuTMiB naHux npo pyx. FCD, mo e GPS-nmanumu, oTpuMaHuMy 3 HaBiraliiHUX MPUCTPOIB 1 JOJATKIB,
3a0e3MeyyIoTh AaHi Ipo MiCIe 1 IBUAKICTE PyXy aBTOMOOILNIS, IO € OCHOBOIO I POOOTH aBTOMaTH30BaHUX
CHCTEM YIPaBIIiHHS JOPOKHIM PYXOM.

s mocnimkenHs Oyya oOpana minsHka Ha Tpaci M-06 Kuis — Yon, kM 4+112. OcobnuBicTIO AaHOT
IOUITHKY € JIIBOTIOBOPOTHI BHUIUIEHI CMYyTH IJisi PO3BOPOTY Ha 3yCTpiuHMH HampsMok. OCKUIBKH MijJ 4Yac
BHKOHAHHS PO3BOPOTY aBTOMOOWII IMEPEeTUHAIOTh 3YCTPIYHUM HANpsSMOK, B 30HAX KOH(IIKTHHUX TOYOK
BuHHKae HeOesneka BuHUKHEHHS JITII. Oxpim 1p0T0 icHYEe TpoOiieMa BHHUKHEHHS 3aTOPIB Ta BHUCOKHH
MMOKA3HUK 3aTpUMKH T3 Ha JAaHil AUISHII JOPOTH Y «IIIKOBI TOIUHUY

J1a ipoBeieHHSI TOPiBHSUILHOTO aHATi3y YMOB PyXy Ha JIISHIN 10 Ta MicCIs BIPOBAHKEHHS PilllEeHHS
Oyno BUKOpHCTaHO TporpamHe 3abesmeueHHs PTV VISSIM Ta ctBopeHo 2 moxenmi. Y SKOCTI BHUXIITHHUX
JAHUX IHTCHCUBHOCTI 0YJI0 BUKOPHCTAHO JaHi cuctemMu WIM.

BucHoBok. [lane nocmimpkeHHs 103BOJISIE JeTanbHilIe BUBYaTH « [paHCIOPTHY CUTYalilo» YMOB PYXY
i po3pOoOUTH TPaKTUYHI peKOMeHaallii i3 3a0e3nedeHHs] Oe3neKu JOPOKHBOIO PYXY NMPHU 3HAYHUX 00’ €Max
PyXy TPaHCHOPTHHX MOTOKIB.

KJIIOYOBI CJIOBA: MOHITOPHUHIT TOPOXHBOI'O PYXY, TPAHCIIOPTHA 3ATPHUMKA,
JIOPOXKHSI MEPEXXA, TPAHCIIOPTHUI ITOTIK.

ABSTRACT

Korchevska A.A. On the question of the influence of changes in the transport infrastructure on the
characteristics of transport flows. Visnyk National Transport University. Series «Technical Sciences».
Scientific journal. — Kyiv: National Transport University, 2022. — Issue 3 (53).

Formulation of the problem. An unforeseeable increase in the level of motorization annually leads to
the formation of traffic jams on the city's road network. This leads to an increase in time, fuel and emissions
into the atmosphere, as well as to traffic delays. To solve this problem, it is necessary to develop the
infrastructure, but this usually requires significant financial costs.
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The goal of the work. Consider the importance and application of traffic monitoring systems. In the
problem of traffic jams, on the example of one of the approaches to the city and proposals for improving
traffic conditions, decongesting the roadway and ensuring the safety of traffic participants.

Basic presentation. Floating car data (FCD) is commonly used to obtain travel data on individual
roads and to evaluate traffic data algorithms. FCD, which is GPS data obtained from navigation devices and
applications, provides data about the location and speed of the vehicle, which is the basis for the operation of
automated traffic control systems.

The area on the M-06 Kyiv — Chop highway, km 4+112, was chosen for the study. A special feature
of this section is the dedicated left-turn lanes for turning in the opposite direction. Since cars cross the
opposite direction during a U-turn, there is a danger of an accident in the areas of conflict points. In addition,
there is a problem of traffic jams and a high rate of vehicle delays on this section of the road during "peak
hours"

To conduct a comparative analysis of traffic conditions on the site before and after the
implementation of the solution, the PTV VISSIM software was used and 2 models were created. Data from
the WIM system were used as the initial intensity data.

Conclusion. This study allows for a more detailed study of the "Transport situation" of traffic
conditions and the development of practical recommendations for ensuring road traffic safety with
significant volumes of traffic flows.

KEY WORDS: TRAFFIC MONITORING, TRANSPORT DELAY, ROAD NETWORK, TRAFFIC
FLOW.
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