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XAPAKTEPUCTUKA TPAHCNOPTHOI IHOPACTPYKTYPU
KPUBOI'O POI'Y

CHARACTERISTICS OF THE KRYVY| RIH TRANSPORT INFRASTRUCTURE

AHoTauia. Kpusuii Pir € ofHMM i3 Hal6iBLIMX IPOMUCTIOBHUX LIEeHTPIB YKpaiHY, 1110 06yMOBJIIOE BUCOKE TEXHOTeHHE HaBa-
HTaXXeHHsI Ha JOBKI/LISA, 30KpeMa yepe3 3Ha4yHY KiJIbKiCTb aBTOTPAHCHOPTY. I[HTEHCHBHUM pyX, 3aTOPU Ta BUCOKA YacTKa
BAaHTaXKHOI'O0 TPAHCHOPTY CHPUYUHAIOThL 3a6pyAHEHHs MOBITPsA, miABUILIeHUH myMoBUK GOH i 3arpo3y 6esmneni Jopox-
HBbOTO0 PyXy. Y 3B’I3KY 3 IJUM 3pOCTa€ NOoTpeda y BIPOBa/KEeHHI KOMIJIEKCHOI CUCTEMH YIPaBJIiHHA TPAaHCIOPTHOO iHdpa-
CTPYKTYPOIO, 110 1aCThb 3MOI'y ONTUMI3yBaTH PyX, SMEHLIUTHU HETaTUBHUM BIJIUB aBTOTPAHCIOPTY Ha JOBKIJIJISA Ta OKpa-
LIMTH SKIiCTb XXUTTS MellKaHIliB MicTa.

3anpornoHoBaHa CMCTeMa YIIpaBJdiHHSA TPAHCIOPTHO iHPpacTpyKTyporo epebavyae peasisalito HU3KU 3aX0/iB, CIPSMO-
BaHUX Ha MOJlepHi3allilo JOPOXHbOI Mepexi, ONTHUMI3alil0 TPAaHCIIOPTHUX NNOTOKIB, PO3BUTOK POMa/iCbKOT0 TPAHCIIOPTY
Ta CTUMYJIOBAaHHS BUKOPUCTAHHS €KOJIOTIYHO YUCTUX BUAIB TpaHcnopTy. O4HUM i3 OCHOBHHUX aCIeKTiB € BIPOBA/XKEHHS
iHTeJIeKTyaJIbHUX TPAHCIIOPTHHUX CUCTEM, 1[0 BKJIIOYA€ aBTOMATH30BaHi CUCTEMH YIIPAaBJIiHHSA CBiT/IOpOopamMu, MOHITOPUHT
JOPOXKHBOTO PyXy B peasibHOMY 4aci. Taki 3ax0iu CIPUATUMYTb 3MEHILEHHIO 3aTOPIB, NiABUILIEHHIO IPONYCKHOI 3JaTHOCTI
Jlopir Ta 3arajibHOMY MOKpallleHHI0 MOGiIbHOCTI Hace/IeHHS].

CTuUMy/II0BaHHSI BUKOPUCTAHHS e€JIEKTPOMOOiliB yepe3 po3MMpeHHs Mepexi 3apsAHUX CTaHLi{, HafaHHA GiHAaHCOBUX
MJIBT AJ14 iXHiX BJAaCHUKIB, 2 TAK0XX BBeIeHHS 30H 3 00MeXXeHUM PyXOoM JiJisi aBTOMOO1JIiB i3 BUCOKMM piBHEM BUKHUAIB aCTh
3MOI'y 3MEHIIUTHU piBeHb 3abpyZHeHHs NOBITps. /loAaTKOBO BapTO BIIPOBA/XKyBaTH Cy4acHi CUCTeMU NTapKyBaHHA 3 Aude-
peHLiloBaHMMH TapudaMu Ta aBTOMAaTH30BaHUM KOHTPOJIEM, [0 CIPUSTUMe PO3BaHTAXKEHHIO [[eHTPaJIbHUX PaloHIB Mi-
CTa BiJi HQAMipHOT0O CKyMMYeHHS TPAHCIOPTY.

KoMmieKkcHe BIpOBa/PKEHHS 3a3HAYEHUX 3aX0/[iB CIPUATUME CTBOPEHHIO GiJibII 6€3MeYHOI, eKOJIOTIYHO YUCTOoI Ta edek-
THUBHOI TpaHcnopTHOI cucteMu y Kpuomy Posi.

Kiwo40Bi cj10Ba: aBTOTPAHCIOPT, €K0JIOTis, 3abpyHeHHS OBITPs1, TPaHCIOPTHA iHGPACTPYKTYpa, ONTUMI3allis pyXy, iH-
TeJIeKTYa/IbHi TPAaHCIIOPTHI CUCTEeMHU, EKOJIOTIYHUI TPAHCIOPT.

Abstract. Kryvyi Rih is one of the largest industrial centers in Ukraine, which results in a high level of technogenic
environmental impact, particularly due to a significant number of motor vehicles. Intensive traffic, congestion, and a high
share of freight transport contribute to air pollution, increased noise levels, and road safety risks. Consequently, there is a
growing need to implement a comprehensive transport infrastructure management system to optimize traffic flow, reduce
the negative environmental impact of motor vehicles, and improve the quality of life for city residents.

The proposed transport infrastructure management system includes a set of measures aimed at modernizing the road
network, optimizing traffic flows, developing public transport, and promoting the use of environmentally friendly modes of
transport. One of the key aspects is the introduction of intelligent transport systems (ITS), including automated traffic light
control systems and real-time traffic monitoring. These measures will help reduce congestion, increase road capacity, and
improve overall mobility.

Encouraging the use of electric vehicles by expanding the charging station network, providing financial incentives for owners,
and introducing low-emission zones will help reduce air pollution. Additionally, the implementation of modern parking
systems with differentiated tariffs and automated control will contribute to easing congestion in the central areas of the city.
The comprehensive implementation of these measures will contribute to the creation of a safer, more environmentally
friendly, and efficient transport system in Kryvyi Rih. This will significantly reduce pollutant emissions, improve air quality,
optimize traffic flows, and enhance the comfort of urban residents. The sustainable development of the city's transport
infrastructure will align with modern environmental and technological requirements, promote improved mobility, and
ensure comfortable movement within the city.

Keywords: motor vehicles, ecology, air pollution, transport infrastructure, traffic optimization, intelligent transport systems,
environmentally friendly transport.
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Bcryn

Kpusui Pir Bifirpae 3Ha4Hy poJib Y pO3BUTKY
IPOMUCI0BOCTI YKpainu, 0co6iuBO B [lHinpomneT-
poBchbKil o6s1acTi. TyT 30cepemxeHo 61u3bko 100
BeJIMKUX MiJNPUEMCTB, L0 CHeliaJi3yrTbCcd Ha
Pi3HUX rajy3sx, TAKMX K YOpHa MeTaJyprid, Ma-
IIMHOOYAyBaHHS, BUPOOHULTBO Oy/iBeJbHUX
MaTepiaJiiB, XiMiuHa, noJiirpadiyHa, Jierka ta xap-
YOBa IPOMMUCJIOBICTb.

MicTo moTtpebye KoMImieKCHOI MojepHizanii
TPaHCHOPTHOI iHGPACTPYKTYpH, sika 6 BiAMOBI-
JlaJla Cy4aCHMM BUMOTaM eKO0JIOTi4YHOI 6e3MeKu Ta
SIKOCTi1 00cyyroByBaHHsA. TpaHcnopTHa cucTeMa
Ma€ 3a6e3MneyrnTH LIBUKe, 6e3neuHe Ta KoMOop-
THe IepecyBaHHA MICTOM, MiHiMi3yBaBIIM IIpH
bOMY BILJIMB Ha JOBKULISA Ta 3[0pOB’ Hace-
JIEHHH.

AHauti3 ocTaHHIX JKepeJi J0C/TiAKeHb i my6-
JKaLih. Y 4Mc/JeHHUX HayKOBUX Mpausx AOCJi-
JOKYIOTbCS1 0CO6/IMBOCTI QYyHKI[IOHYBaHHS TPaHC-
NOPTHUX CUCTEM Yy BeJIMKUX MicTax [1-3]. Ocob-
JIUBa yBara MNpUJAINAETbCA Npob6JsieMi 3a6pyzh-
HEHHA HaBKOJIMIIHbOI'0O Cepe/lOBUILA aBTOTPAHC-
NOPTOM, 30KpeMa BUKH/AM LIKIJJIUBUX PEYOBUH
B aTMocdepy, 1110 HEraTUBHO BIJIMBAIOTh HA 3/10-
pOB’sl HaceJieHHS Ta eKocucTeMH [4-6]. a5 Bupi-
IIEHHS [[MX NMP06JieM NPONOHYIThCSA Pi3HOMaHi-
THi iHCTpyMeHTH, cepeJi IKUX PO3BUTOK iHpa-
CTPYKTYPH [JI1 €KOJIOTIYHO YUCTOrO TPAHCIIOPTY,
BIPOBa/PKeHHs IHHOBALiMHUX TEXHOJIOTIN YyII-
paBJ/iiHHSA pyxoM i GopMyBaHHSI CHPUATIUBUX
YMOB [1Ji ILIOXO/1iB Ta BeJIOCUNIEUCTIB [7, 8.

AHauni3 npo6sieMH. 3actapisia TpaHCIOPTHA
iHQpacTpyKTypa, 110 XapaKTePU3YETbCS 3HOLLe-
HICTIO JOPpIr Ta MOCTIB, HEJOCTAaTHBOK IMPOINYCK-
HOIO 3JIaTHICTIO Ta BiJCYTHICTIO ajanTalii 0 cy-
YaCHUX BHUMOT, € HaCJiJKOM HeJOoCTaTHbOro ¢i-
HAHCYBaHH$, BiZICYTHOCTI JOBrOCTPOKOBUX IlJIa-
HiB PO3BUTKY Ta 3MiHH TPAHCIIOPTHUX MOTPED Ha-
cejieHHS. lle Npu3BOAUTD [0 HU3KU NPOOJIEM, Ta-
KHUX K 3aTOpPH, NiJBUILEHUH piBeHb IIYMy Ta 3a-
OpyAHEeHHS MOBITPS, L0 HETATUBHO BILJIMBA€E Ha
AKICTb XKUTTS MeIlIKaHIIiB.

IloctaHOBKa 3aBAaHHA. MeTa AocC/iKeHHS
N0JIATA€ B KOMIIJIEKCHOMY aHaJli31 iCHyI04YUX Ipo-
6J1eM TpaHcnopTHOI iHppacTpykTypu Micta Kpu-
BUH Pir 3a//11 po3po6Ku epeKTUBHUX CTpaATerin
Ta 3axo/iB iXx BUpimeHHs. OcobyiuBa yBara 6yje
NpuJiiJieHa BUABJIEHHIO BY3bKHUX MICLb ¥ TpaHC-
NOPTHIW CUCTeMI, OL|iHIi iIXHbOT'O BIJIMBY Ha fIK-
iCTb KHUTTS MeIIKaHIiB Ta po3po061i pekoMeH1a-
il 1040 ONTHUMIi3alil TPaHCMOPTHUX MOTOKIB,

Ni/iBUIIeHHs 0e3leKH pyXy Ta 3MeHILIeHHd Hera-
TUBHOTO BIJIMBY TPAHCIOPTY Ha JAOBKIJLIA.

OcHOBHaA YacTUHA

Kpuui Pir - e Besivke iHAycTpiasibHe MiCTO
ob6s1acHOTrO MiANOpsAAKYBaHHA /lHINpONeTpOBCh-
Kol obJsiacTi, TepuTopif MicTa CK/Iaja€ MOHA/
431,4 KkM? (IpOTSDKHICTD 3 MiBHOYI Ha MiBAEHb -
126 kM, mpuHa A0 20 KM), HaceJIeHHs CTaHO-
BUTb 646 000 MemkaHLiB [9].

Y KpuBomy Po3si ¢pyHKIioHYE po3ranyxeHa Me-
pexa [opir 3araJibHOK NPOTSKHICTIO 2787,8 KM,
siKka 3aiiMae mronty nmoxnaz 27 000 m2. Bisbiia yac-
THHA 1iiel Mepexi, a came 2070 KM gopir, nepeby-
Ba€ B KOMYHaJIbHIM BjacHOCTi MicTa. OKpim fopir,
MICTO yTpUMyE Lie 94 MOCTU Ta ULIAXONPOBOAHU
[10].

AK mOTYXHUU NMpPOMUCJIOBUU LeHTpP, Kpusuin
Pir Mae po3BHHeHY TpaHCHOPTHY iHPpPaACTPYK-
Typy. MicTo 3'eHaHe 3 IHIIMMU perioHaMH Kpa-
{HM 32 JONIOMOT' 00 YOTUPbOX OCHOBHUX aBTOLLJIA-
xiB H-11, H-23, P 74, T-0434 Ta 3a/ii3HUYHOI Me-
pexi 3 neHTpasbHOW cTaHuieo Kpusui Pir-I'o-
JIOBHHUM.

TpancnoptHa cuctema Kpusoro Pory npomno-
HY€ LIUPOKUN CHEKTP MOCJAYT BKJIKOYAE 99 Mich-
KHX MapuipyTiB, 17 NIpUMiCbKUX ClloJly4eHb Ta 46
3a/1i3HUYHUX MaplpyTiB. MicTO Ma€ po3BHUHEHY
Mepexxy IpoMa/iCbKOr0 TPAaHCIOPTY, NpeJACcTaB-
JieHy aBTobycamMu 12 MapumipyTiB, MapLIpyTHUMU
Takci 46 MapupyTiB, TpoJeibycaMu 23 Mapii-
pyTH, TpaMBasAMHU 17 mMapumpyTiB i WIBUAKICHUM
TpaMBaeM 4 MapuipyTu [11]. Take pisHOMaHITTS
TPaHCIOPTHUX 3aCO0iB 1a€ 3MOTY MeLIKaHLAM -
CTaTHCA 0 po60TH, HaBYAJIbHUX 3aKJIa/liB Ta iH-
IKUX MicUb NpyU3HadyeHHA. KpiM Toro, po3BrHeHa
MepeXka 3aJisHUYHUX CIoJlydYeHb 3abe3mneuye
3B’AA30K MicTa 3 iHIWKUMHU perioHamu. OfHakK, He-
3BaXKaK4HW HA 3HAYHY NPOTSKHICTh MapLIPyTHOI
Mepexi, iCHyI0Tbh po6JieMH, MOB'sI3aHi 3 KOOPAU-
Halli€el0 po6OTH Pi3HUX BU/IiB TPAHCIOPTY, 3aCTa-
piJIiCTIO pYXOMOI'0O CKJIaZly Ta HEAO0CTAaTHbBOK Ki-
JIBKICTIO NIAapKyBaJIbHUX MiCLb.

[locTiliHe 3poCTaHHA KiJIbKOCTi aBTOMObGiIIB y
MICTi CTBOPIOE 3HAUHE HABAaHTAXEHHS Ha J0po-
KHIO iHppacTpyKTypy, 110 NPU3BOAUTH [0 HEOO-
XiJHOCTI MOCTIMHUX PEMOHTIB i PEKOHCTPYKIii
Jopir. HegocraTHicTh iHBeCcTULIM y MoJepHi3a-
1[itf0 J0pir, BiACYTHICTb epEeKTUBHUX CUCTEM YII-
paBJIiHHA PYyXOM, 3pOCTaHHA KiJIbKOCTI NMpUBaT-
HUX TPaHCNOPTHUX 3aco6iB y KpuBomy Posi npu-
3BOJMTH 10 HU3KU NP00OJIeM, TAKUX K 3aTOPU Ha
Jloporax, oco6JIMBO B TOJAWHM MiK, 36i/7bllIEeHHS
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BUKU/IIB LIKIJJIMBUX PEYOBUH B aTMocdepy, 110
HeTaTHMBHO BIJIMBAE HA €KOJIOTiI0 MicTa, Ta Jedi-
UUT NAapKyBaJIbHUX MiClb, L0 YCKJAJHIOE pPyX
rPOMa/CbKOT0 TPAHCIOPTY Ta CTBOPIOE He3pyy-
HOCTI JJis1 MeIKaHILiB.

Jlna BUpilleHHA LUX NOpo6JieM HeoOXiHO
BIIPOBa/>KyBaTU KOMILJIEKC 3aXOZAiB, CIpPAMOBa-
HUX Ha PO3BUTOK POMAJCHKOTO TPAHCIIOPTY,
CTUMYJIIOBAaHHA BUKOPHUCTAHHSA BeJIOCUIIEJIB Ta
eJIEKTPOMOOIJIiB, @ TaKOX ONTUMI3allil0 JAOPOXK-
HbO1 Mepexi.

i cTBOpeHHs1 epeKTUBHOI Ta €KOJIOTIYHO
YUCTOI TPAHCIMOPTHOI CUCTEMU HEOOXiTHUN KOM-
NJIEKCHUM MiJXij, 1110 BK/JIIOYa€E ONTUMI3allil0 pyxy
TPaAHCIOPTY 3a AONOMOTO0 iHTe/IeKTyaJbHUX CU-
CT€M, PO3BUTOK I'POMAJCHKOTO TPAHCIOPTY Ta
aJIbTepHAaTUBHUX BHUJIB IllepeCyBaHHA, a TAKOX
BIIPOBa/»KeHHA 3aX0/iB 31 CTUMYJIFOBAHHA €K0JIO-
riyHo yMcToro TpaHcnopTy. Takui miaxiz g03Bo-
JIUTb He Jiulle 3MEeHIIUWTH 3aTOpu Ta 3abpya-
HEHHs MOBITpS, ajle ¥ NiABULIUTH SIKICTb KUTTS

RINBKICTE NErKOBOro aBTOTRAHCNOPTY
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MEeUIKaHIIiB MiCTa, COPUATH KOT0 EKOHOMIYHOMY
PO3BHUTKY Ta 30epeKeHHI0 JI0BKIJJIAL.

3 MeTOI0 OL|IHKU BILJIMBY Pi3HUX THUIIIB aBTOT-
PaHCIOPTY Ha CTaH JOPOKHbLOI'0 PYXY Ta €KOJIOTI-
YHY CUTyaLil0 B MICTi IpOBeLeHO NOPIBHAJIbLHI
CIIOCTEepeXXeHHA 3a IHTeHCUBHICTIO TPAHCIOPT-
HUX NOTOKIB Ta IXHBOK CTpPyKTyporw y 2021 i
2024 pokax. Ha ocHOBI OTpUMaHUX AAaHUX I10J0
KIJIBKOCTI JIETKOBUX, BAHTQXKHUX, [TACAXKUPCBKUX
TPAHCIOPTHUX 3acO06iB i MOTOTPAHCNOPTY B pi3-
HUX paroHax Kpuoro Pory mobynoBaHo rpa-
¢iky, AKi Bijo6paXkaloTh JUHAMIKY 3MiH TPaHCIO-
PTHOIO0 HaBaHTaXXeHHA Ta JAalTh 3MOTY IIpOaHa-
JIiI3yBaTU BHECOK KOXKHOI KaTeropil TpaHCIIOPTY B
3araJibHy TPAaHCIIOPTHY CUTYaLlil0.

Bigyauizaliis pe3yJibTaTiB pecTaBJieHa y BU-
1541 NOpiBHANBHUX rpadikiB, 1110 Aa€ 3MOT'y BU-
ABUTH KJIIOYOBI TEHEHLII pO3BUTKY TPaHCIIOPT-
Hoi cucTeMH MicTa (puc. 1).

KinbKicTh NacamMpeLHOro asToTpaHCcnopTy

KinbKicTh BaHTaMHOMo agToOTPAHCNOPTY

HineKicTe MoTOTpaHcnoTpy

Puc. 1. lunamika 3MiH TPaHCIIOPTHOrO0 HABAaHTAXKEHHS

AHani3 nobygoBaHux rpadikiB CBiYUTH MPO
BiiMiHHI TeH/JeHLil y AUHaMILi pi3HUX BU/IB aB-
TOTPAHCIOPTY. 3arajibHa KiJIbKiCTb JIETKOBUX aB-
TOMOOIJIIB 3pocJia MalKe Ha BCiX CllocTepexyBa-
HUX JIJIAHKaX, 110 BKa3y€ Ha 3pOCTaHHA PiBHA aB-
TOMObi1i3anii. BogHovac criocTepiraeTbcsi CKOpo-
YeHHS 00CATiB Naca)XUpPCbKOTO TPAHCIOPTY, 110,
MMOBIpHO, OB'I3aHO 3 MepeopieEHTAlli€I0 MeLlIKa-
HIIiB HA BUKOPUCTAHHA NPUBAaTHUX aBTO. BaHTa-

>KHUU TPAHCIOPT JAEMOHCTPYE 3arajbHy TeH/eH-
L[il0 10 3pOCTaHHS, X04a B OKpeEMUX TOYKax 3adi-
KCOBaHO He3HauyHe 3MeHUIeHHA. KibKicTb MOTO-
TPAHCHNOPTY TaKOX 30iJbIIYETbCSA, OCOOJMBO B
palioHax 3 IHTEHCUBHUM PYyXOM Ha KJIIOUOBUX Ie-
pexpecTsxX.

OkpeMi [fiNIIHKHM, 30KpeMa IepexpecTs Mpo-
cnekTy Mupy ta BysivLi JIepMOHTOBA, XapaKTepu-
3YIOTbCA BUCOKOK KOHLEHTpALIE YCiX TUIIB
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TPAHCIOPTHUX 3aC00iB, 1110 CBIJYUTH MPO IXHE Ba-
IMBe 3HAauyeHHd B 3arajibHid TpPaHCIOPTHIU
CTPYKTYpIi MicTa.

3pOCTaHHA KIJIBKOCTI BAaHTAXHOTO TPAHCIIO-
pPTY MOxKe 6YTH 3yMOBJIeHE MiJIBUILLEHHSM €KOHO-
MiYHOI aKTUBHOCTI, a 36i/1bllIeHHSI MOTOTPAHCIO-
pPTY - IparHeHHsIM HaceJeHHS /10 6ibIil MO6iIb-
HUX Ta WBUJKHX 3ac00iB nepecyBaHHs. PisHoCH-
psAMOBaHa JIMHaMiKa 3a OKpeMUMHU BUIaMU TPaH-
CIOPTY MiJAKPECJIE HEOOXi/HICTb CHUCTEMHOTO

NiAX0y /10 BUPIlIEHHS] TPAHCIOPTHUX Ta €KOJIO-
rivHUX npo6JieM. 36i/bllIEeHHS J1IETKOBOT0, BAHTA-
)KHOTO Ta MOTOTPAHCHOPTy OGe3nmocepeaHbO
BIJIMBAE Ha MiJBUIIEHHS 00CATIiB BUKU/IB IIKiJ-
JIUBUX PEYOBHH B aTMocpepHe MOBITPS, L]0 MOT-
pebye BIpPOBa/PKEHHs eQPEKTHBHUX OpraHisa-
LifHO-TeXHIYHHUX 3aX0/IiB.

3a pe3yJibTaTaMHM J0CJi/P)KEHb PO3P0OOJIEHO CU-
CTEMY yIpaBJliHHS 3i 3MeHIlIEHHS BIJIMBY aBTOT-
PaHCIOPTY Ha HABKOJIMIIHE CepejOBUILE Ta CKJIa-
JIeHO cxeMy 3axo/iiB (pHc. 2).

( 3axo/ ¥ 100 3MEHIIeHHS BIJINBY

aBTOTPAHCIOPTY

CucTeMa ynpasiliHHSI TPOMaJCbKHM
TPaH CIOPTOM

OnruMisariist TpaHCIOPTHHX MTOTOKIB 32
nomomororo ITC

|

BrockoHaneHHs: JOpOKHBOT
iH(pacTpykTypH

Cucrema ynpapiiiHHs TPAaHCIIOPTHUMH
MOTOKAMHU

(JlopoxHi 3HAKM Ta pO3MiTKa)

3acobu opraHizauii J0pOKHBOTO PYXY.

L N

. Cucrema
OO6MmexyBaTbHI

saxo YIpaBIiHHS
X0
apKyBaHHIM

Y
A 4

TMomynsapusanist anbTepHATHBHUX BUAIB
MajIuBa Ta eEKTPOTPAHCTIOPTY

A 4

Po3BuTok BenmocuneHol iHGpPacTPyKTypH

Puc. 2. 3axoy 111010 3MEHILEHHS BIJIMBY aBTOTPAHCIOPTY

Cxema npeJcTaBJI€ 3aX0/4U 111010 3MEHIIeHHS
BIJIUBY aBTOTPAHCIOPTY Ha JOBKI/LIA. 3aX04HU
MOXHa [OJIJIMTH HA JIBa HAIPSAMKH, CUCTEMaA YII-
paBJIiHHA TPaHCHOPTHO iHPPACTPYKTYpPOIO TaA OI-
THUMi3aligd TPAHCIOPTHHUX MOTOKIB 3a J0IOMOT 010
iHTeseKTya/bHUX TpaHcnOpTHUX cucteM (ITC).

CucteMa ynpaBJ/iHHS TpaHCHOPTHOW iHpa-
CTPYKTYPOK OXOIUIIOE KOMIJIEKC 3aXOZiB, CIps-
MOBaHHUX Ha MiJBULIEHHS ePEeKTUBHOCTI TpaHC-

MOPTHOI CUCTEMMU, 3MEHIIIeHHS 3aTOpiB, MOKpa-
IIeHHs eKOJIOTiYHOI CUTYyallii Ta miABUIlleHHS 6e3-
IeKH JOPOXKHBOTO pyxy. BoHa Bk/IO4ae mokpa-
IleHHS JOPOXXHbOI iHQPACTPYKTYpPH, 110 Mepej-
6aya€ peKOHCTPYKILiIO0 Ta PO3LINPEHHS ICHYIOUYUX
Jlopir, CTBOpeHHs1 HOBUX MaricTpaJsiedl i 06’'i3HUX
IIJIAXIB /11 pO3BaHTAXXeHHS LleHTPaJIbHUX pauo-
HiB, Oy/ZIiBHULITBO OaraToOpiBHEBUX PO3B’SI30K, a

ABTouTSIXOBUK YKpainu / TexHosorii 3aXMCTy HABKOJIMLIIHBOTO CEpeOBHUINA



TaKO 3aCTOCYBaHHA Cy4YaCHUX MaTepiaJsiB i Tex-
HOJIOTIA Il NiJABUIIEHHS SKOCTi JOPOXXHBOTO
NOKPUTTH.

Opranizanis JOpOXXKHBOTO pyXy € Lije OAHUM Ba-
KJIMBUM acCleKTOM, IKMH BKJ/IIOYA€E YiTKe Ta 3po-
3yMijie MapKyBaHHS JOpPIr, BUKOPUCTAHHSA CBIT-
JIOBiIGMBHUX MaTepiasiB, BCTAHOBJIEHHS Cy4ac-
HUX JOPOXKHiX 3HAKiB, iHpopMaliiHKUX TabJo Ta
alallTUBHUX CBIT/1I0(OPIB, 1110 3MiHIOIOTb PEXKUMHU
pO6OTH 3a/1€XKHO BiJi iIHTEHCUBHOCTI pyxy. Baxiu-
BUM 3aX0/I0M € TaKOXX BUJiIJIEHHS CMYT JJis IPo-
Ma/iCbKOI'0 TPAHCIIOPTY Ta CTBOPEHHS BeJloCUulle-
JHUX JOPDXKOK, 0 CIIPUSIE PO3BUTKY aJbTepHa-
THUBHUX CIIOCOOIB epecyBaHHS.

BaXJIMBUM HanpsMOM € PO3BHUTOK €KOJIOTiY-
HOr0 I'pOMa/ICbKOr0 TPAaHCIOPTY, 30KpeMa po3-
IIMPEeHHsI MapuIpyTiB eJleKTpOTpaHCcnopTy (Tpo-
JlelbyciB i TpaMBaiB), BOPOBa/>KEHHS Cy4YaCHUX
aBTOOYCiB Ha a/bTEpPHATMBHUX BHUJaX MaJIUBa3,
CTBOPEHHA BUJIJIEHUX CMYT [JId IPOMaZCbKOTro
TPAHCIOPTY, 10 AACTb 3MOI'Y 3MEHILIUTH 3aJIexX-
HiCTb MiCTa BiJi IpUBAaTHUX aBTOMOOIJIiB.

OpHOYacHO HeO6XiZJHO pO3BUBATH iHPpacTpy-
KTYpy AJI BeJOCUIIeJHOTO0 TPAHCIOPTY, Nepes-
6ayar4yd OYAiBHUITBO HOBUX BeJOJOPIXKOK,
CTBOPEHHA BeJIONIAPKOBOK Ta iHTerpalirn BeJo-
CUIIEJHOTO TPAHCIOPTY B 3arajibHy TPaHCIOPTHY
CHUCTEMy MicTa.

3HayHy poJIb Yy 3HWXKEHHI HeraTUuBHOIO
BIJIMBY TPAHCHOPTY BIiAIrpalOTh TakKi 3axo[u:
CTBOPEHHS 30H 0OMEXXEeHOr0 pyxy /iJis aBTOMODi-
JiB i3 BUCOKMMHU DPIBHAMHM BUKUJIB, BIPOBa-
JPKeHHs1 epeKTHBHOI CUCTEMH NAapKyBaHHA 3 po-
3yMHHUMU [IAPKOBKAMHM Ta JJUHAMIYHUM L[iHOYTBO-
peHHSAM, 0O0MeXKeHHS IBUKICHOTO PEXKHUMY B XKU-
TJIOBUX pallOHaX Ta N06/1M3y 06'€KTIB coljiaibHOI
iHppacTpyKTypHu TOLIO.

[lonynapusanisa albTepHAaTUBHOTO NAJIMBa Ta
eJIEKTPOTPAHCIIOPTY BKJIIOYAE PO3BUTOK Mepexi
3apsHUX CTaHIiN AJis eJIeKTpoMOoO6iJIiB, 3anpo-
Ba/[>KeHHS GiHAHCOBUX CTUMYJIIB JIJ1 NPU0aHHS
€KOJIOTIYHO YUCTOr0 TPAHCIOPTY Ta MiJTPUMKY
rPOMaZICKOr0 €eJIeKTPOTPAHCIOPTY, TAKOrO fK
TpoJielibycu Ta TpaMmBai.

OkpeMHUM HaNpsSIMOM € PO3BUTOK BeJIOCUIIE[-
HOi iHpaCTPYKTYpH, 1110 nepeadadae 6y AiBHHULI-
TBO HOBUX Ta MOJiepHi3allio iCHyI04YUX BeJIOCUIle-
JIHUX NOPIXKOK, CTBOPEHHS 6€3MeYHUX MapLIpPYTiB
y MiCbKHX pallOHax, BCTAHOBJIEHHS CTaHIil BeJlo-
NpOKaTy Ta IHTerpawyio BeJOCUIleJHOI'0 TPAHCIIO-
pTY 3 rpoMajacbkuM. IHdopmarniiHi kammaHii
COIPUATUMYTh NONyJApU3aLil BeJIOCUNENIB AK
€KO0JIOTIYHOTO Ta 3py4YHOro 3aco0y nepecyBaHHSI.

12

CTBOpeHHS po3rayKeHol Mepexi BeJI0JOPIXKOK i
BEJIONIAPKOBOK, CTHUMYJIOBAHHSI BUKOPUCTAHHA
BeJIOCUIIeZIIB Ta CaMOKaTiB /Il KOPOTKUX MiCh-
KHX IOI3J0K JOIIOMOXe 3MEeHILIUTHU piBeHb aBTO-
M006ii3auii Ta NOKpaIUTHU €KOJIOTIYHY CUTYaLlilo0.

OnTuMisalisg TpaHCIOPTHUX MOTOKIB 3a J0I0-
Mmoroto ITC 103BOIUTH ONTUMI3yBaTH CBiTJI0dO-
pHi ¢a3y, aganTyBaTH ix [0 peaJbHOr0 4Yacy, BU-
KOPUCTOBYBATHU CUCTEMHU JUHAMIYHOI iHpopMalii
JJ1 BOAIIB Ta BIPOBAJXKYBaTHU CUCTEMU MOHITO-
PUHTY TPAHCIIOPTHUX IIOTOKIB.

BucHOBKH

s KpuBoro Pory, sk MicTa 3 BUCOKOIO KOHILe-
HTpaLi€0 NPOMUCAOBUX MiANPUEMCTB Ta 3HA4-
HUM 06CsArOM aBTOMOGI/IbHOTO Tpadiky, epeKTH-
BHe YNpaBJ/iHHA TPAaHCIOPTHOW iHPACTPYKTY-
pOI0 € KJIIOYOBUM (AKTOPOM y 3HMUKEHHI piBHA
3a6pyHeHHS NMOBITPS Ta NOKpallleHHi MObiJIbHO-
CTi HaceJieHHS. Besimka NpoTs>KHICTh MicTa, 0C06-
JIMBOCTI MOT0 NJIaHyBaHHA Ta BUCOKA KOHIIeHTpa-
il BAHTAXXHOT'0 TPAHCIIOPTY CTBOPIOIOTH CYTTEBI
BUKJIUKH [IJI1 TPAHCIOPTHOI CUCTEMH, IO BILJIU-
BaE€ fIK Ha SKICTb NOBITPS, TaK i HA 3araJbHUM pi-
BeHb KOM}OPTY Ta 6e3MeKH JOPOKHBOI'O PyXYy.

Y Mexax A0CJi[KeHHs1 TpaHCIOpTHOI iHpa-
ctpyktypu Kpuporo Pory 6ysio 37ilicHeHO KOM-
IJIEKCHY OLiIHKY IHTEHCUBHOCTI pyXy aBTOTpaHC-
NOPTYy, CTPYKTYpPU TPAHCIOPTHUX IMOTOKIB Ta
HIBUJKICHUX PEKUMIB Ha 27 KJKYOBUX JIJISHKAX
MicTta. CnocTepexXeHHd NPOBOAUJIMUCHL Yy Ppi3Hi
poku (2021, 2024), mo faa0 3MOTY NPOCTEXKUTHU
JAVUHAMIKy 3MiH.

3a pe3y/ibTaTaMM CIIOCTepeXeHb HaWOibILy
IHTEHCHUBHICTb TPAHCIOPTHOTO MOTOKY 3adikco-
BaHO Ha KisibLi 95 kBapTany (86 478 aBT./106Y),
ByJI. BisibHoi [ukepii (81 852 aBT./n006y) Ta nepe-
xpecTi npocnekty MeTanypris i HikonoJsibcbkoro
moce (68 723 aBT./100Y).

BusHadeHo 30i/bIlIeHHS KiJIbKOCTi JIETKOBOTO,
BaHTaXXHOT'0 Ta MOTOTpaHcnopTty y 2024 poui mo-
piBHAHO 3 2021 poKoOM, 10 CBiYMThL NpPO 3pOcC-
TaHHS piBHSA aBTOMObii3alrii.

BrnipoBa/»keHHSA KOMIIJIEKCHOI CUCTEMHU yIIpaB-
JIIHHSl TPAHCIOPTHOIO iIHPPACTPYKTYPOIO € HEOO-
XiJHOKW YMOBOKW [Jid MiHiMi3alil HeraTUBHOIO
BIUINBY aBTOMOOIJIBHOTO TPaHCOOPTY Ha [Jo-
BKiJIJIl. OCHOBHUMMU HallpsIMaMU TaKOl CUCTEMU €
Mo/JlepHi3allisl J0p0oXKHbOI iHPPACTPYKTypH, OII-
THUMi3aLid TPAHCIOPTHUX ITOTOKIB, iHTerpawid iH-
TeJIeKTyaJIbHUX TpaHcnopTHUX cucteM (ITC), po-
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3BUTOK 'POMa/ZICbKOI'0 TPAHCIIOPTY, NOMNYyJIApU3a-
Ljis eJIEKTPOTPAHCIOPTY Ta BeJIOCUNEAHOI MObi-
JIBHOCTI.

[TokpalieHHs JOPOKHBOI iIHYPACTPYKTYPH, 30-
KpeMa PEeKOHCTPYKIifi OCHOBHHX MaricTtpaJiey,
BIIPOBAa/PKEHHSI CY4YaCHHUX [JOPOXHIX pPO3B’A30K,
4iTKa opraHisaris pyxy i3 3acToCyBaHHAM PO3yM-
HUX CBIT/1I0OPIB i pO3MITKH, CIPUSITUMYTb 3MEH-
LIEHHI0 3aTOPIB Ta NiABULLEHHIO IPONYCKHOI 3/1a-
THOCTI Jopir. Bax/IMBUM KpOKOM € BIIpOBa-
JOKEHHA CUCTEMM MOHITOPUHIY TPaHCIOPTHHUX
NOTOKIB, 1110 AACTbh 3MOTI'y B peaJbHOMY 4aci oLj-
HIOBAaTU CUTYaALil0 HA ;0pOrax Ta olepaTUuBHO KO-
PUTYBaTH PEXKUMU PYXY.

PO3BUTOK IpOMajCbKOTO TPaHCIOPTY, BKJIIO-
Yal4yu pO3UIMPEHHS MapLIPYTiB eJIeKTPOTpPaHC-
MOPTY, CTBOPEHHS BUAIJIEHUX CMYT JIJIs1 aBTOOYCiB
1 TpaMBaiB, a TaK0X BIPOBAa/JPKEHHH €KOJIOTIYHO
YUCTHUX TPAHCIOPTHUX 3ac06iB (eJ1eKTPOOYCiB, Ii-
OpuHUX aBTOOYCIB), JaCThb 3MOTY 3MEHILIUTH Ki-
JIBKICTb NPUBATHOrO TPAHCIOPTY HA JOpOrax.
Kpim TOro, CTBOpeHHs Cy4acHOI CUCTEMU yIpaB-
JIIHHA NApKyBaHHAM, 30KpeMa BBeJeHHA 30H i3
JudepeHliioBaHUMH TapudaMu Ta OOMeXKeH-
HAM PyXy NPUBATHOI'O0 TPAHCIOPTY B LieHTpa/b-
HUX paliOHax, 3HU3UTb HaBaHTAXXEHHS Ha J0po-
YKHIO MEPEXY.

Oco6siMBY yBary BapTO NPUJAIIMTH PO3BUTKY
aJbTepHAaTUBHUX BUJIB TpaHcnopTy. BogHoyac
PO3BHUTOK 3apsAAHOI iHQPaCTPYKTypH AJis eJEeKT-
poMo06isiB, BIPOBa/P)KeHHS NiJIbI Ta CTUMYJIIOIO-
YUX 3aXO0ZiB /I BJIACHUKIB €KOJIOTIYHO YUCTOTO
TPaAHCIOPTY CIPUATUMYTb 3HUKEHHIO PiBHSA LIKi-
JJIUBUX BUKH/IIB.

3arasioM, peaJsiidalisi KOMIIJIEKCHOI cTpaTerii
ynpaBJiiHHSI TPaHCIOPTHOW0 iHpacTpyKTyporo
JI03BOJIMTh 3HAYHO 3MEHIIUTU PiBEHb BUKH/IB
3a0py/IHBaJIbHUX PEYOBHH y OBITPS, MiABUIIUTH
6e3neKy JJ0p0KHbOTO PyXy, 3MEHUIUTH 3aTOPU Ta
NOKpAUUTH MOOUIbHICTL HacesieHHs. KoMmiekc-
HUU MigxiJ 40 pO3BUTKY TPAHCHOPTHOI CUCTEMU
Kpusoro Pory cnpusitTuMe cTBOpeHHI0 KOMQOPT-
HOT'0, EKOJIOTIYHO 6€e3MeYHOr0 Ta Cy4aCHOTr 0 MiCh-
KOI'0 IIpOCTOpY, 110 BiAIOBiAAaTUME BUMOTaM CTa-
JIOTO PO3BUTKY.
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OUIHIOBAHHA TEXHONOMNYHOI MIACTUYHOCTI NINTUX
ACOANbTOBETOHHUX CYMILLEWN,
BU3HAYEHOI PIBHUMU METOOAMMU

EVALUATION OF TECHNOLOGICAL PLASTICITY OF MASTIC ASPHALT
MIXTURES, DETERMINED BY DIFFERENT METHODS

AHomayis. PoszasHymo ocobaugocmi aumux acanbmobemoHHux cymiwell i aumux acgpanbmobemorie ma memodis, wo
3acmocogyoms 0151 OYiHHB8AaHHS iXHboi sskocmi. HagedeHo kaacugbikayiro Memodie oyiHH8aHHS MexXHOA02IYHOT N1acmuyvHo-
cmi aumux acgpasbmobemoHHux cymiwell. [lpedcmaseHi pesysomamu 1a60pamopHO20 OYiHIOBAHHS MexXHO/102YHOi hadac-
mu4Hocmi aumux acgarbmobemoHHuUx cymiuell 3a donomozor: memody JIrepa;memody, Wo rpyHmyemsCsi Ha 6CMAHOB/AeHHI
2/1U6UHU 3AHYPIOBAHHS BUNPO6YBAALHO20 CMPUMCHS; MemOody, Wo I'PYHMYEMbCS HA 8UHAYEHHI po3mikaHHs cymiwi nid eaa-
CHOI0 8a2010 ma Memody, Wo I'PYHMYEMbCS HA 6CMAHOB/1EHHI KPYMHO020 MOMeHmMy hid yac nepemiwly8aHHs cymiwi. Poszas-
Hymo ocobausocmi nputiHamux y pobomi memodis, oyiHeHo ixHi nepesazu ma Hed0IKU ma cni8cmas/eHHi 3Ha4eHHs MEeXHO-
J102[4YHOI n1acmuyHocmi, BUSHAYeHoi pisHUMU MemodaMmu.

Kamouoei caoea: sumuti acghanbmobemoH, auma acgaibmobemoHHa cymiul, naacmu4Hicms, memodu, Memod Jlwepa.

Abstract. Mastic asphalt concrete is a type of traditional hot asphalt concrete, which, due to the peculiarities of its composition,
is characterised by increased technological plasticity and the possibility of laying in the road surface without compaction. The
paper considers the features of quality indicators used to assess the properties of mastic asphalt mixtures and asphalt concrete.
A classification of methods for assessing the technological plasticity of mastic asphalt mixtures is given. The results of laboratory
assessment of the technological plasticity of mastic asphalt mixtures are presented using: the Luer method; the method based
on determining the depth of immersion of the test rod; the method based on determining the spreading of the mixture under its
own weight and the method based on determining the torque during mixing of the mixture. The features of the methods used in
the work are considered, their advantages and disadvantages are evaluated. Based on the analysis of data from literature and
regulatory sources, criteria for assessing the plasticity of mastic mixtures determined by the methods used in this work were
adopted Based on the experimentally obtained results of assessing the technological plasticity determined by different methods,
the closeness of the obtained plasticity values was established, which may indicate the interchangeability of the considered
methods for assessing the quality of mastic asphalt mixtures. Taking into account the peculiarities of the methods used in the
work and their advantages, in order to select an acceptable method for assessing the technological plasticity of mastic mixtures
and its further standardisation in the domestic road industry, it is proposed to use the Luer method for operational control of
the quality of mastic mixtures at the plant and the method based on the determination of torque for selecting the composition
of mixtures and establishing the optimal temperature conditions for the preparation of mastic mixtures.

Keywords: mastic asphalt concrete, mastic asphalt mix, plasticity, methods, Luer method.
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