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OBI'PYHTYBAHHS JOOLJIBHOCTI BJAIITYBAHHSI CAMOPEI'YJIbOBAHUX
KIJIBHEBUX PO3B’SA30K HA BYJINYHO-AOPOXHIN MEPEXI MICTA

Anomauia

Beryn. ¥V cydacHoMy CBIiTI TpaHCTIOpTHA iH(PACTPYKTYpa MIiCT CTUKAETHCS 31 3HAYHUMHU BUKJIMKAMH,
MOB’SI3aHAMH 13 3pPOCTaHHSAM IHTEHCHUBHOCTI aBTOMOOUTHHOTO pyXy, 3aTopaMd Ta HEOOXiIHICTIO
3a0e3reyeHHs1 Oe3leKn TOPOKHBOro pyxy. Cepell MPOKOTro CIEKTPY iHKESHEPHUX DIllIeHb 1 TEXHOJOTIH,
0 CHpsSMOBaHI Ha BHUpIMIEHHS NHMX NpoOJeM, BapTo BUAUIUTH THTaHHSI OOTPYHTYBaHHA BHOOPY
TUTaHYBaJIBHUX pIillIeHb y MiCISIX HaWOUIBINOI KOHIEHTpamii TPAaHCIOPTHUX MOTOKIB — TPaHCIOPTHUX
By3max. CBITOBHII TOCBi/ MOKa3ye, IO BIAIITYBAHHS CAMOPETYIHOBAHUX KiNTBIIEBUX MEPETHHIB € OJTHUM 13
3aco0iB omTuMmizamii pyxy, 3MEHIIEHHs 3aTOPIiB Ta MiJABHIIEHHs Oe3MeKH Ha Joporax. Tomy Ba)KJIUBO
PO3TISHYTH JaHWWA THUI IUIAHYBAIBHHUX PIIIEHh TPAHCIOPTHUX BY3JIIB 3 TOYKH 30pY JOLIIBHOCTI iX
BUKOPHCTaHHS HA BYJIMYHO-IOPOXKHIA MEPEXki MicTa.

[Mpob6aematrka. OMHUMH 3 OCHOBHUX MPUHIIMIIIB OpraHi3amii JOPOKHBOTO PyXy Ha MEpeXpecTsx 3
BHCOKOIO IHTEHCHUBHICTIO € BIIAIITYBaHHS CBITJIIO(OPHOTO peryaroBaHHsS a00 caMOperyIbOBaHUX KUTBIIEBUX
pO3B's130K. B yMOBax miiikHOi MicbKO1 3a0yJIOBM MUTAaHHS OOIPYHTYBaHHSI BUOOPY IJIaHYBaJbHHUX PIllICHb
nepexpects HaOyBae OCOONMBOI aKTyallbHOCTi, a/DKe 4Yepe3 3HauHy BapTiCTh OJWHUII ITUIONII MiCHKOI
PIIEHHS SKOTO MOTpedye KOMIUIEKCHOI OIIHKH YCiX BapiaHTiB 3 JOMOMOTOIO Pi3HUX METO/IiB OILliIHKHA BHOOPY
TUTaHYBAJIBHUX PillIeHb IEPETHHIB HA BYJTMYHO-I0POKHIH Mepexi MicT. OJTHUM 13 TAKKX METO/IB € JIeTallbHe
TPaHCIOPTHE MOJCNIOBAHHSA, 3 JIOMIOMOTOI SKOTO MOXHa pO3paxOBYBaTH TIOKa3HUKH DiBHS
obciyrosyBanus LOS (Level of Servise), TpaHcnopTHO-eKCIUTyaTailiiiHi, €KOJOTiYHI Ta €HepreTHYHi
XapaKTEepUCTUKU B MEXKaX OKPEMHX €IEMEHTIB BYJIHMYHO-IOPOXKHBOT Mepexi. [lonpu npuaineHHs 3Ha4HOT
yBaru y BITYM3HSHIM HOPMAaTHBHIll JOKYMEHTALIl Ta HAyKOBUX JOCIHIDKEHHSIX MHUTAHHSIM NPOEKTYBAaHHS
CaMOpEryJIbOBaHUX 1 PEryabOBaHMX PO3B’S30K, YITKOI apryMeHTallii moJ0 OOIpyHTYBaHHS BHOOPY ix
IUTaHYBAJIbHUX PillleHb, HA ChOTOAHILIHIN J€Hb, HEMa€E. Y 3B’S3KY i3 IUM aKTYaJIbHUM € TUTaHHS 301CHEHHS
OIIIHKK e(heKTUBHOCTI pOOOTH 000X THIIIB IJIAHYBaJbHUX PIllIeHb 3aJI€KHO BiJl 3MiHU 1HTEHCHUBHOCTI PyXY
TPAHCHOPTY B IX MeXax 3 METOI0 OTPHMaHHs OCHOBHHX MOKa3HHKIB pOOOTH 000X THIIIB IIaHYBaJbHHUX
pillieHb TPAaHCIOPTHHUX BY3JIiB IPH OOIPYHTYBaHHI iX BHOOPY.

Merta. AHaii3 eeKTUBHOCTI, BA3HAYCHHS ITepeBar i HeIOJiKiB TIaHYBAIBHUX PillleHb TPAHCTIOPTHHX
BY3JIiB 32 TUIIOM CaMOPEryJIbOBaHOI KUJIbIIEBOT PO3B’A3KH Ta MEPEXpecTs 3i CBITIO(GOPHUM PErYIIOBAHHSIM.

Martepianun ta meroqu. OCHOBHMM METOJIOM aHallizy e(EeKTUBHOCTI IUIAHYBaIBHUX PIlIEHb €
BUKOPHUCTaHHS IE€TAIbHOIO TPAHCIIOPTHOTO MOAETIOBAHHS 32 JOINOMOTOIO CIIELiali30BaHOTO MPOrPaMHOTO
3abe3nedenss PTV Vissim.

Pesynbratu. 3 BUKOpHCTaHHSAM IporpaMHoro 3adesnedeHHst PTV Vissim mpoBeneHo aHaii3 Ta 30ip
MOKa3HUKIB €(QEeKTUBHOCTI POOOTH TPAHCIOPTY B MeEXKaxX CaMOPETyJIhOBaHOI KUTBIIEBOI PO3B’SI3KH Ta
nepexpecTs 31 CBITIOQOPHUM PETYIIOBAHHSIM.
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TRANSPORT TECHNOLOGIES

BucnoBku. OOrpyHTYBaHHS JOUUTFHOCTI BIAIITYBAaHHS CaMOPETYIHOBAHHUX KLUIBIIEBUX PO3B’SI30K
MOYKe 31MCHIOBATHCS HA OCHOBI PO3pPaxyHKOBHX MOKa3HUKIB, OTPUMAHUX 3 BUKOPHUCTAHHSIM 1HCTPYMEHTY
JIETaTFHOTO TPAHCIIOPTHOTO MOJCIIOBAHHS, cepel SKMX KUTBKICTh TPAHCHOPTHUX 3ac00iB, SIKI MPOiXayd
Yyepe3 TepexpecTs, 4acoBi 3aTPUMKHM 1 MIBHAKICTH PyXy TPaHCHOPTY. Y peE3ylbTaTi EKCIepUMEHTY
BCTaHOBJICHO, IO NPW iHTEHCHBHOCTI BXiAHHWX TPAHCHOPTHUX MOTOKiB y Mexax 1500...3000 aBt./roxn
KUTBKICTh TPAaHCHOPTHHUX 3ac00iB, SKi MPODKIKAIOTH SIK Yepe3 PEerysboBaHE IEepeXpecTs, Tak 1 uepes
CaMOpEryJIbOBaHy KiJIbLIEBY PO3B'SI3KY MaiKe HEe 3MiHIOETHCS (Pi3HUIIS KOMUBAETHCS B Mexkax 3 — 6 %). [Ipu
IBOMY PO3ODKHICTH aOCONOTHUX TOKAa3HHUKIB KITBKOCTI TPAaHCIOPTHUX 3aco0iB, SKi Tpoixamu
CcaMOpEeryJIbOBaHy KiJIbIIEBY PO3B'sI3KY, Ha 26 — 33 % (3aJIe)KHO BiJl IHTEHCUBHOCTI BXiJJHOT'O TPAHCIIOPTHOTO
MOTOKY) MIEPEBHIIY€ TIOKA3HUKH ITePeXpecTs 31 CBITIO(MOPHUM PETYyITIOBAHHSM.

Kniouosi cnosa: PTV Vissim, nepexpects, NpONyCKHa 3JIaTHICTh, CaAMOPEryJibOBaHa KiJblleBa
PO3B'sI3Ka, CBITIIO(MOpHE PEryNOBaHHs, TPAHCIIOPTHE MOICTIOBAHHS.

Beryn

MicisiMu HaiO1TBIIOT KOHIICHTpAIIl TPAHCTIOPTHUX MOTOKIB HA BYJIHMYHO-I0pOXKHINA Mepexi (BJIM)
MICT € TepexpenieHHs Micbkux Marictpaneii [1], mpu usomy 15,94 % 3 Hux (s micra Kuepa) cTaHOBIATH
camoperynboBaHi KinblieBi po3s's3ku (CKP) [2]. V 3B’s13ky 13 1uM npu OLiHIOBaHHI €pEKTUBHOCTI pOOOTH
BYIIMYHO-TOPOkHBOT Mepexi (BJAM) micta ocobmuBy yBary HEOOXiHO NPUBEPHYTH MaHOMY THUILY
PO3B’SA30K.

CKP Ha3uBaloTh By30Jl, HA SIKOMY IIE€PEXpEHICHHS TPAHCIIOPTHUX ITOTOKIB MEPETBOPIOIOTHCS Ha
3TMTTS T4 BIATATYKEHHS, a PyX TPaHCIOPTY 3MIHCHIOETHCS HABKOJO LIEHTPAIBHOTO OCTPIBLS B OJHOMY
HanpsMKy, NpoTH roguHHIKOBOI cTpiniku [3]. CKP € oxniero i3 popm kaHami30BaHuX nepexpects [1]. 3rigHo
3 'BH B.2.3-37641918-555:2016 [4] ix m0mijbHO BIANITOBYBATH 3a MOPIBHAHO OJHAKOBOI IHTEHCHBHOCTI
PYXY Ha BYJHIISX 1 JOPOTax, sSiKi MepeXpenyoThcst a00 MPUMHUKAIOTh.

IHocranoBka npodaemu.

B ymoBax mrinbHOi Mickkoi 3a0ynoBu muTaHHS OOIPYHTYBaHHS AoliibHOCTI BiamrtyBaHHs CKP
BiJIUY)KEHHS IIiJ] €JIeMEHT TPAHCIOPTHOI 1HPPACTPYKTYpH € JyKe CKIAJHUM MHUTAaHHAM, PIIICHHS SIKOTO
noTpedye KOMILIEKCHOI OIIHKH YCiX BapiaHTiB 3 JOTIOMOTO Pi3HUX METO/IiB OLIHKHA BHOOPY TUTAHYBAIEHUX
pitreHp nepexpects Ha BJIM mict [5]. OqHuMm i3 TakMX METO/IB OLIIHKH € TPAHCIIOPTHE MO/ICTFOBAHHSI.

AHAaJIi3 0CTaHHIX JOCTIIKEeHD

[Mutanaro BUOOpPY MIaHYBadbHUX pillleHb TepexpecTh Ha B/IM MicT gaBHO MpUALISETHCS 3HAYHA
yBara cepeji HayKoBI[iB YKpaiHu Ta CBITY. 3HaYHMIA BKJIaJl BUPIIICHHS JaHOTO nuTaHHs BHecau: ['yk B. L,
Hpro 1. [6, 7] Ta inmi. OcTaHHIM YacOM NUTaHHS BUOOPY IUIaHYBaIbHUX PillleHb TPAHCIIOPTHHX BY3IIiB BCE
aKTUBHIIIE PO3IIIAAaeThes (axiBIsIMU 3 00JIACTI KOMIT'IOTEPHOTO MOJICIIOBaHHS, cepen skux: Mark J.
Magalotti, Xinyi Yang [8], ®opuanpuuk €.1}0., Moruna 1. A, Tpymescokuii B. E., T'ineBuu B. B.,
Jlutsuu B. B., Tapan 1. O., Kononenxo K. C. [9, 10] ta inmri.

OcHOBHA YaCTHHA

[lepexpenieHHs B OJHOMY PiBHI 32 OpraHi3ali€lo Ta IHTEHCHBHICTIO YYaCHUKIB pyXy KiIacu(ikyroTbh
3rigHo 3 Tadu. 1 [11].

Ilpu ananizi nmanux Ta6J.1l BCTaHOBIEHO, IIO KATETOPiHHICTH BYJIWIb, SKI PErJaMeHTYIOTh
BJIALITYBAHHS MEPEXPECTh 3 PYXOM MO KUIBIIO Ta PETYJIBOBAHUX MEPEXPECTh, YACTKOBO TYOIIOIOThCS, MO
YHEMOKJIMBIIIOE YITKUH Ta Oe3aJIbTepHaTUBHUN BUOIp TOTO UM 1HIIOTO BapiaHTy. Y 3B’s3KY 3 IMM HEOOX1IHO
BPaxOBYBATH JIOJIATKOBI KPUTEPIi OLIHKHM, 30KpeMa YacoBi 3aTpaTH, IIBUIKICT Ta TIPOITYCKHY 3/IaTHICTb.
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Tabnuys 1
Knacucpixauia nepexpecms 6 00nomy pieni
Pyx
Ilepexpects IMimoxoiB Ta Kateropii BynuIp, 110 NEPEXPENTYIOTHCS
Tparcnopty .
BEJIOCUIIEANCTIB
HeperynrvoBani | HeperynaboBanuid, HeperynboBanuii | — MiCbKi BYJIHIIl MiCLIEBOTO 3HAYECHHS;
MOJJTBO — BYJIMIII CITbCHKUX HACEIICHUX MTyHKTIB.
KaHaJi30BaHUN
3 pyxoM 1o CaMoperynboBaHuii, HeperynpoBaHuii, | — MIChKi BYJIHII MiCIIEBOTO 3HAYCHHS,
KIJIBIIO K IIPaBUIIO MO>KJIMBO — MaricTpajpHi  ByIHLI  pallOHHOTO
KaHaJi30BaHUH; peryinpoBaHUI 3HAYCHHS;
MOJJTBO — MaricTpalibHi BYJHUII 3arallbHOMICEKOTO
perynboBaHUi 3HauYeHHs (Y MaJIUX Ta CEpe/IHIX MicTax);
— TOJIOBHI BYNHII 1 JOPOTH CUIBCBKHX
HacCeJICHUX MyHKTIB;
— BYJIMILI CUIBCHKUX HACEICHUX ITyHKTIB.
PerynsoBani PerynsoBanuii, PerynsoBanuii, — MaricTpajbHi BYJIUIIl 3aralbHOMiCBKOTO
MOYKITUBO MOYKITIBO Ta palfOHHOTO 3HAYCHHS;
KaHaJi30BaHUN Oe3nepepBHUIA — TOJIOBHI BYJUIIl 1 JOPOTH CUIBCHKHX
HACEJICHUX ITYHKTIB.

B panime uynaaux OymienbHux HopMmax JIBH B.2.3-5-2001 [12], siki periiaMeHTyBadd HPOEKTHI
napamerpu CKP, Oymo BH3Ha4YeHO NPOMYCKHY 37aTHICTh By3Jia 3aJie)XKHO BiJ] HOTO TE€OMETPUYIHUX
napameTpiB (Tadu. 2).

Tabnuys 2
T'eomempuuni napamempu CKII
) lupuna JloBxKHHa Haii6inpla npoIrycKHa 30aTHICTh
P03P3XYHK033 Paniyc Tpoi3HOT JTAHKH TISTHOK TIePECTPOIOBAHHS, OMI/TO,
HIBHAKICTE | CHTPATLHOTO YaCTUHU MEePECTPOIOBAHHS Y WBKUAKOCTI pyXy, KM/TOzL
pyXy, KM/TOA. | OCTpIBIL, M . ’
KUIbLS, M M 20 30 40 50 60
25 25 8,5 25 600 - - - -
30 30 10,0 35 800 - - - -
40 40 11,5 45 1000 | 1200 - - -
50 45 13,0 60 1200 | 1400 | 1600 - -
60 50 14,5 70 1400 | 1600 | 1800 - -
70 55 15,5 80 1200 | 1400 | 1600 | 1400 | 1200
80 60 16,0 90 1000 | 1200 | 1400 | 1200 | 1000

VY wuoBiit pemakuii JIBH B.2.3-5:2018 [11], BiacyTHi BHMOTH MHIOJ0 TE€OMETPUYHHX IapaMeTpiB
okpemux enementiB CKP Ta fioro npomyckHoi 3maTHOCTi. HaTOMICTh BKa3aHO, 1110 TPOEKTYBaHHS KiJbLIEBUX
PO3B’s130K HeoOXimHO 3aiticHioBatH 3rigHo 3 I'BH B.2.3-37641918-555:2016 [4], e mpormyckHa 31aTHICTb
By3J1a BU3HAYAETHCS [IaMETPOM LIEHTPAIBHOTO ocTpiBLs (Tada. 3) [3].
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Tabnuusn 3
Knacudghikauyia camopezynvosanux Kinoyeeux po3e’a3ok 6 00HOMY piGHi
Y.y, Wnenemt e 5 JUAMCTPOM R, m [HTEHCHUBHICTH, aBT./100Y
[IEHTPaIBHOTO ocTpiBIL (R)

1 | Benuki R>60 > 5000

2 | Cepenni 18 <R <60 < 5000; (B o6mMexernx ymoBax > 5000)

3 | Mani 4<R<18 <2000

4 MiHi-KinbLHeBi 25<R<4 He pernamenrtyerbcs

BrnamtyBaHHS peryiboBaHUX MEPETHHIB TAKOXK PErJaMEHTYEThCS BUMOTAMH 3 IHTEHCHUBHOCTI PyXy
TPAHCIIOPTY B 1X MEXax, 1110, Y CBOIO Yepry, BIUIMBAE Ha OOpaHMUi THI TpaHCHOPTHHX cBiTI0hOpiB [13].
Opnnax mani I'BH B.2.3-37641918-555:2016 [4] Ta JICTVY 4092-2002 [13] He naroTh HOBHOI Ta JOCTOBIpHOL
inpopmanii mono mnpomyckHoi 3gatHocti CKP Ta peryiapoBaHMX MEpeTHHIB 3alIe)KHO Bifl CKIagy
TpancnoprtHoro nmoToky (TII), pagiyciB mpaBonoBopoTHUX 3°13/1iB, PO3MipiB HANPSIMHUX OCTPIBLIB TOMIO. Y
CBOIO Yepry, BIUIUB JaHUX (PaKTOpiB HA MPOITYCKHY 3MaTHICTh H03BOJIsI€ BpaxoByBaTh PTV Vissim sik onuH
i3 TporpaMHHUX MPOAYKTIB Ul NETaTbHOTO TPAaHCIOPTHOrO MojemtoBaHHS. OCHOBHHMH NPUHLIWI HOTO
poOOTH — CTBOpPEHHSI [IOCTOBIpHOI JeTajdbHOI TpPAHCIIOPTHOI MOJENi, SKa pO3PaxoBYye KIIbKICHI
TPAHCTIOPTHO-EKCIDTyaTalliifHi TOKa3HUKKA pOOOTH YCiX YYACHHUKIB JOPOXKHBOTO pPyxy. Y IbOMY
CITeITiaTi30BaHOMY IIPOTPaMHOMY 3a0e3TeYeHHI BHKOPHUCTOBYETHCS MICHXO0(1310JI0TI9HA MOACITb CIIPUHHSTTS
Binemana, ocobnuBicTh poOOTH sIKOi MONSTaE B TOMY, LIO BOAIM TpaHcmopTHoro 3aco0y (T3), sxwuii
pYyXa€eThCsl B 3aTallbHOMY TIOTOIIi, CITIOYATKY PO3TaHsEThCS, a TIOTIM IIOYWHAE TPUTaTIbMOBYBATH, TOCATHYBILU
IHOUBITyaIbHOTO TOPOTY CHPHHHATTS Oe3medyHoi aucraHmii. OCKIIBKH BiH HE MOXKE€ TOYHO OIIHHTH
HIBUJKICTH NepeAHboro T3, To MpUraabsMOBYBaHHS TPUBATUME IO THX Tip, MOKH HOTO MIBUAKICTH HE BIIajIe
HIDKYE 3a IMBUAKICTh T3, sKuil pyxaerbcs momepeny. Ilicis mporo Boniid MOYHE MPHUCKOPIOBATHCS 1O
YEeproBOro JIOCATHEHHs iHAMBIAYaJIBHOTO IOPOry CHPUHUHATTA Oe3neunoi aucranuii. Lle mpusBoguts 10
HOCTIHHOTO KOJMBaHHsI IBUIKOCTI KoskHOTO T3 [14]. IIIBHAKOCTI i AUCTAHIIIT MiIXK OJUHHUISIMH TPAHCIIOPTY
B PTV Vissim 3amatoThcest 3a 10moMororo QyHKIIIH po3nojiity, o iMiTYIOTh Pi3Hy HOBeAiHKY BoaiiB. [Ipu
oMy y PTV Vissim, koxeH Boii 31 CBOIMH iHAMBIIyaIbHUMH MTapaMeTPaMy TOBEJ[IHKHU CITiBBITHOCHUTHCS
3 MEBHUM TPAHCIIOPTHUM 3aco00M, a MaHepa i31u 30ira€TbCsl 3 TEXHIYHUMH MOXIIUBOCTSIMH JAaHOTO
aBToMOOUTA. Ha GaraTocMyroBux MpoOi3HMX YacTHHAX BOJIN B MOjelNi BpaxoBye He nume T3, mo HayTh
norepesty, ane i Ti, Mo PyXalThcsd Ha CYCiTHIX cMyrax. YMcIeHHi eMIipu4Hi JOCHTiPKEHHS, MPOBEACHI
TEXHIYHUM YHiBepcHUTETOM Micta Kapicpye, BU3HAYMIM TaKy MOJEb CIiyBaHHS — eTaqoHHOKO [14].
Binbm akTyanbHi BUMipH CBiYaTh, 0 MaHepa KepyBaHHS Ta TEXHIYHI MOXKIMBOCTI T3, M0 3MiHMIIKCS 32
OCTaHHI POKH, KOPEKTHO BiJOOpaKalOThCS Y aKTyalbHIM Bepcii mporpaMHOro 3abe3redeHHs, sKe
BUKOPHCTOBYBAJIOCH y JIaHiil poOOTi.

VY pamkax eKCIepUMEHTY, 3 JOIOMOTOK0 CIIeliali30BaHOr0 MporpaMHuoro 3adesneuerns PTV Vissim,
3mojenboBaHo CKP Ta perynboBaHMil MEPETHH 1 BU3HAYCHO 3aJISKHICTh YACOBUX 3aTpPaT, IIBUAKOCTI Ta
KUTBKOCTI TPAHCIIOPTHUX 3aC00iB, sIKi MPOiXallk 4Yepe3 MEePETHH, BiJl IHTEHCHBHOCTI PYXY AJI 000X THITIiB
TUTaHYBAJIbHUX PillleHb By3JiB. [Ipy IbOMy BpaxoBaHO HACTYIHI BUXiAHI AaHi:

e  [IepeTHH 2-X Marictpajei o 3 CMyru pyxy B OJHOMY HalpsIMKY;

e  OaxaHa IIBUAKICTh pyXy TPaHCIIOPTY Ha MaricTpainsix 70 km/rof;

e inteHcuBHicTh BxigHoro TII Bim 500 mo 3000 amt./rom (3 kparHictio 500 aBT./rOfm), PyXx
MIIIOXOJ[iB — HE BPaxOBYBaBCs,

e posnoxin TII — npsimuii / mpaBONMOBOPOTHHIA / TIBOIIOBOPOTHUH / PO3BOPOTHHI CIIBBIIHOCHUTHCS
sk 50/30/15/5;

®  pO3paxyHKOBa MIBUKICTh HA CAMOPETYJILOBAHOMY KUIbIIEBOMY TiepeTrHi 30 KM/To;

® IMKI CBITJIOQOPHOTO PETYJIIOBaHHS ONTHMI30BaHWH B CIEHIaNi30BAHOMY IPOTPaMHOMY
3abe3neueHHi LISA+.
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Bizyauizanisi po3paxynkoBux moxeineii CKP ta perynmpoBanoro meperuny y PTV Vissim, ski
BUKOPHCTOBYBAJIM B paMKax JAHOTO €KCIICPUMEHTY, HaBe/icHa B TadJ1. 4.
Taonuysn 4
Bizyanizauina po3paxynkoeux mooeneil

CKP - PerynsoBane nepexpects

Pe3ynpraTi MOzeNIIOBaHHS yCiX PO3paXyHKOBHX CIICHApiiB HaBeIeHO Ha puc. 1 — 3.

1200
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Tac 3aTpHMKH, ¢

400

200

5004 1000 1500 2000 2500 3000
[HTEHCHBHICTB, ABT./TO]

==@==DeryIL0BAHHI MIepeTHH — ==@==CKII

Pucynox 1 — 3anexHicTs cepeHbOT 3aTPUMKH Bijl IHTCHCUBHOCTI TPAHCIIOPTHUX 3aC00iB
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TIBHIKICTE, KM/TO,T

tn
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[HTCHCHBHICTB, 4BT./TOI

==@==DeryI50BaHHA MepeTHH  ==@==CKII

Pucynox 2 — 3anexHicTh IIBUAKOCTI pyXy BiJl IHTEHCHBHOCTI pyXy TPaHCIIOPTHUX 3ac00iB
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TpaucnopTHi 3acoH, AKi MPOIXaTH Yepes NepeTHH,
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=== Dery1s0BAHHH NepeTHH  ==@==CKII

Pucynox 3 — 3anexHICTh KiJIBKOCTI TPAaHCIOPTHHUX 3aco0iB, SIKi MpOixaly 4epe3 NEepeTHH Bix
IHTEHCUBHOCTI PyXy TPaHCIOPTHHX 3ac00iB

BcraHoBieHO, 110 MPU IHTEHCUBHOCTI BXIJHUX TPaHCIOPTHUX MOTOKIB 10 1000 aBT./rox. KUTBKICTh
TPaHCIOPTHHUX 3ac00iB, sIKi MPOIXallK Yepe3 peryabOBaHe Ta CAMOPETYJIbOBAHE MEpeXpecTs, IPAaKTHYHO He
BiIPi3HSETBCS (PI3HUIS KOMUBAETHCS B Mexkax 1...3 %). [Ipu moanbuioMy 3pOoCTaHHI iHTEHCHBHOCTI 110
3000 aBT./rom. Ha KOXXKHOMY i3 BXOAIB KUIBKICTh TPAaHCHOPTHUX 3aco0iB, siki mpoixmkators CKP Ta
peryiboBaHe MepexpecTss NPaKTUYHO HE 3MIHIOIOTHCS (A7l PErysibOBaHOTO IEPEXPECTs] MOKa3HUKU
3MIiHIOIOTECS B Mexkax 5 903...6 133 amt./ron, a it CKP 4 345...4 091 apr./rox). Ilpu iHTEHCHBHOCTI
BXi1HUX MOTOKiB 10 1000 aBT./rox yac 3aTpUMKH Ta WBHAKICTH T1I TakoK XapakTepu3yIOThCS HE3HAYHUMHU
3minamu. [lpu 3pocransi iHTeHcHBHOCTI Big 1500 aBT./rox mo 3 000 aBT./rox yac 3arpumku B Mexax CKP €
nopiBHsHO OubIMM (Big 889 ¢ mo 1080 ¢), 3a moka3HUKH perysiboBaHoro nepexpects (Bix 73 ¢ go 710 c).
[ouunnatoun 3 iHTeHcHBHOCTI BXigHUX TII y 1 000 aBT./roj MBUAKICTE pyXy B MeXax 000X THUIIIB BY3IIiB
3menmyethes: st CKP Bix 46 km/ron ipu inteHcuBHOCTI 1 000 aBT./rox mo 5 km./rox mipu 3 000 aBT./rox,
a JuIsl peryjabOBaHOTO NepeTuHy — Bif 53 km/rox mo 3 xkm/ron BiamorimHo. IIpu npomy B Mexxax CKP
MOKA3HUKH [IBUJIKOCTI PyXY € MEHIIVMH, B MTOPIBHSIHHI 3 PETYJIbOBAaHUM repexpectsM. [Ipu npomy BapTo
BpaxyBaTH, II0 PEryJibOBaHi MepexpecTs 3[aTHi NpaLioBaTH y KOMIUIEKCI, MPOMYCKAaOYH JTOMIHYIOUHH
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TPAHCIIOPTHI TEXHOJIOTTI

HaIpsIMOK 32 TaK Ha3BaHOIO «3EJICHOI0 XBHJICI» a00 KOOpPAMHALIWHMM MAapIIpyTOM, ILIO A03BOJISIE
3a0€3MeYNTH MOKJIMBICTh PETYJIIOBAaHHS Ta Y3TOKEHHS YMOB PyXy Ha JEKUIBKOX MEPEXPECTIX 0OJHOYACHO.

BucHoBku

Oo6rpyHTyBanHs nominbHOCTI BiamryBaHHS CKP moyxe 3milficHroBaTHCS Ha OCHOBI pe3yINIbTaTiB
JIETAIBHOTO TPAHCHOPTHOTO MOJETIOBAHHSA. Y pPe3yJbTaTi MPOBEACHOTO €KCIEPHMEHTY BCTAHOBIICHO, IO
npu iHteHcuBHOCTI BXigHoro TII B mexax 1500...3 000 aBT./rox KiJbKiCTh TPAHCIIOPTHUX 3aCO0IB, SIKi
MPOIXKIKAIOTH K Yepe3 peryipoBaHe mepexpecTs, Tak i uepe3 CKP maibke He 3MiHIOETHCS (MaKCHMabHA
PO30DKHICTH cTaHOBHUTE 6 % 1 3 % BignosinHO). [Ipy mbOMy PIi3HUIIS KUTBKOCTI TPAHCTIOPTHHUX 3aCO0IB B
abCONIIOTHOMY BHPaKeHHI, IKI MPOTKIKAIOTH Pi3HI TUIHM HEepexXpecThb, KoMuBaeThea Bia 26% mo 33 % 3
nepeBarol0 MepeTuHy 31 cBiTnodopHUM perymoBaHHAM. [lokasHukm uacoBux 3arpuMok T3 mpu
iHTeHcuBHOCTI Bxiguux TII mo 1000 aBr./rog mis CKP € MeHImIMMH, BIZHOCHO HOKa3HMKIB IS
perynpoBaHOro nepetuHy. OfHaK Npy MOJANBIIOMY 3pOCTaHHI IHTEHCUBHOCTI Ha Bxoax 1o 3 000 aBT./roq
yacoBi 3arpuMku aiusi CKP Bke € OinpIIMMU, MOPIBHSAHO 3 PEryJbOBAHUMH TEPEXPECTIMHU (Pi3HHIS
KOJIMBAETHCS B Mekax 34...92 %). 3a inTeHCHBHOCTI BXigHUX moToKiB 10 1 000 aBT./rox MIBHAKICTH PyXy
T3 y Mexax peryilbOBaHOTO MEpEeXpecTs € HIKYOI0, BITHOCHO cepelHboi mBHuAkocTi B Mexkax CKP. 3a
MOJANBIIOTO 3POCTaHHSl IHTEHCHBHOCTI, WIBHIKICHI TOKa3HWKUA pyxy T3 € OinpmmMu Bxke IS
perynpoBaHOro TiepexpecTs. JlaHa HEOTHOPIMHICTH ITOKA3HWKIB 3a0€3MeYyeThCcs, B TOMY YHCIHI,
ocobmuBocTsIMHU TeoMeTpuaHux mapameTpiB CKP (pamiyc IIeHTpalbHOTO OCTPIBIS, JOBXKHWHA JIiHIl
MepeIIeTeHHS 1 TOIO), sIKi, Y CBOIO Uepry, 6e3mocepeHb0 BIUIMBAIOTh HA YMOBU PyXy B Horo mMexax. Sk
Hacnigok, CKP nouineHO BiamToBYBaTH TaM, J€, TIEpIl 3a Bce, MOTPIOHO 3HM3UTH IIBUAKICTH pyxy TII
(MicIs IHTEHCHBHOTO PYXY IIIIOXOIB, OIS MIKLJI, JUTAINX CAIKIiB i TOIIO) 3 METOIO IiABHILEHHS Oe3IeKN
TPAHCHOPTHOTO Ta MIMIOXiJTHOTO PYXY, a TAKOXK Y BUMAIKaX 3 YOTHpMa Ta OiJIbIIe MigX0AaMH JI0 IEPETHHY
Ta A7 pe3epBy IUIOUI MiJi MICBKY JOpPOXKHBO-TPAHCIOPTHY CHOPYAY, TOOTO SK TEpexiiHuil eran
OyIiBHUIITBA MEPETHHY B PI3HMUX piBHAX. Pa3zom 3 TuM, nepen BramryBaHHsIM CKP HeoOximHO peTenbHO
OIIIHUTH YMOBH Ta MOKJIMBOCTI OyMIBHHIITBA, a TaKOX IPOBECTH HEOOXiTHI JOCTIKEHHS Ta JCTaTbHE
TPAHCIIOPTHE MOJCIIIOBAHHS JIJIS TIATBEPIXKEHHSI HOTO JTOIIIbHOCTI.

Cnucok Jiitepatypu

1. Ocetpin M. M. Micbki JOpOXKHBO-TPAaHCTIOPTHI criopyan. HaBuanbHMI MOCIOHUK 1151 CTYICHTIB
BH3. Kuis, 1997. 196 c.

2. Jlyuenko O.B. ®akropwu, siki BU3HAYaOTh BUOIp iHKEHEPHO-TIAHYBAILHUX PillleHb MEPETHHIB
MICBKHX Marictpaiei 3 KiIbLIeBUM pyXoM. Micmo6yodysanus ma mepumopianibHe niaHy8aHHs. HAYK.-MexH.
30ipnux. Bumn. 58. Kuis. C. 354-34.

3. CamoperynboBaHe KijblieBe mepexpecTs: MeTonuuHi BKa3iBKMA 10 BUKOHAaHHS KypCOBOTO 1
JTUIIIOMHOrO npoekTyBanHs. Kuis, 2004. 52 c.

4. T'BH B.2.3-37641918-555:2016 ABTOoMOOGi1BHI Ooporu. TpaHCTIOPTHI pO3B’SI3KH B OJTHOMY PiBHI.
[MpoexryBanns. Kuis, 2011. 58 c. (Indopmariist Ta toKyMeHTAaIlis).

5. boumap O. B. Kputepii omiHioBaHHS iH)XXEHEPHO-TJIAHYBAJIbHUX PIllIeHb MEPETHHIB MIiCHKHX
MariCTpaJlbHUX BYJIHIb 3 KUIBLEBUM PYXOM TpaHCHopTy. Bichux Odecvkoi OepacasHoi axademii
byoisnuymea ma apximexmypu. Bur. 65. Ozaeca, 2016. C. 3-9.

6. Tyk B.I. EnemeHnTn Teopii TpaHCHOPTHHX IIOTOKIB 1 TNPOEKTYBaHHS BYJHIb Ta JOPIr.
Hapuanbuuit mocionuk. Kuis. 1991. 255 c.

7. Hpro . Teopis TpaHCIIOPTHUX MOTOKIB Ta ynpaBiiHHA HUMHU. 1972. 424 c.

8. Xinyi Yang A Service Life Analysis of Roundabouts Retrofits for Signalized Intersections.
Procedia Engineering. Procedia Engineering 145 ( 2016 ). P. 452—4509.

9. @opnanpuuk €. 0. YrpaBiaiHHA JOPOKHIM PYXOM Ha PETyJIbOBAaHUX MEPEXPECTIX y MicTax:
moHorpadis. JIssiB, 2018. 236 c.

10. JlurBun B. B. OOrpyHTyBaHHS €(QEKTHBHOCTI 3aCTOCYBaHHS KUIBIIEBOTO PyXy Ha BYJIMYHO-
JnopoxkHi Mepexi M. JHinpo y mporpamHomy cepenoBuini PTV VISSIM. Cyuacni mexuonocii 6
Mawunobyoysanni ma mparcnopmi. Juinpo, 2019. C. 95-107.

36ipHuk Haykosux npayb «JJOPOI'U I MOCTHU» www.dorogimosti.org.ua
ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30 395


http://www.dorogimosti.org.ua/
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%9B%D0%B8%D1%82%D0%B2%D0%B8%D0%BD%20%D0%92$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%96101221
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%96101221

TRANSPORT TECHNOLOGIES

11. JBH B.2.3-5-2018 Bynwuii ta noporu HaceneHux myHkTiB. Kuis, 2018. 61 c. (Indopmaris ta
JIOKYMEHTAITis).

12. JIbH B.2.3-5-2001 Cnopyau Tpancnopty. Bymuni ta noporu HaceneHux myHktiB. Kuis, 2001.
51 c¢. (Indopmartist Ta TOKyMEHTAITIS).

13. JCTY 4092-2002 besneka aopoxkuHeoro pyxy. CeiTiodopu mopoxkHi. 3arainbHi TeXHIdHI
BHMMOTH, IPaBWJIa 3aCTOCOBYBaHHA Ta BUMOTH Oesnekn. Kuis, 2003. 27 c. (ludopmarrist Ta qokymeHTallis)

14. VISSIM14  Fundamentals, VISSIM 14 Manual, 2014 PTV AG, Karlsruhe.
URL: https://www.scribd.com/document/705998759/Vissim-2024-Manual (nata 3Bepuenns 03.09.2024).

References

1. Osietrin M. M. Miski dorozhno-transportni sporudy. Navchalnyi posibnyk dlia studentiv VNZ
(City road and transport facilities. Study guide for university students). Kyiv, 1997. 196 p. [in Ukrainian].

2. Lutsenko O. V. Faktory, yaki vyznachaiut vybir inzhenerno-planuvalnykh rishen peretyniv
miskykh mabhistralei z kiltsevym rukhom . Mistobuduvannia ta terytorialne planuvannia: nauk.-tekhn
(Factors that determine the choice of engineering and planning solutions for intersections of city highways
with circular traffic). zbirnyk. Vyp. 58. Kyiv. P. 354-34 [in Ukrainian].

3. Samorehulovane kiltseve perekhrestia: Metodychni vkazivky do vykonannia kursovoho i
dyplomnoho proektuvannia (Self-regulating roundabout: Methodical instructions for course and diploma
design). Kyiv, 2004. 52 p. [in Ukrainian].

4. HBN V.2.3-37641918-555:2016 Avtomobilni dorohy. Transportni rozviazky v odnomu rivni.
Proektuvannia. K.: Ministerstvo infrastruktury Ukrainy (ABromo06inbHi goporu. TpaHCTIOPTHI PO3B’SI3KH B
onHomy piBHi. [IpoekryBanns), 2011. 58 p. (Informatsiia ta dokumentatsiia) [in Ukrainian].

5. Bondar O.V. Kryterii otsiniuvannia inzhenerno-planuvalnykh rishen peretyniv miskykh
mahistralnykh vulyts z kiltsevym rukhom transportu. Visnyk Odeskoi derzhavnoi akademii budivnytstva ta
arkhitektury (Criteria for evaluating engineering and planning solutions for intersections of city main streets
with circular traffic). Vyp. 65. Odesa, 2016. P. 3-9 [in Ukrainian].

6. HukV.Y. Elementi teoryy transporthnukh potokov y proektyrovanyia ulyts y doroh
(Elements of the theory of traffic flows and street and road design). Navchalnyi posibnyk. Kyiv. 1991. 255 p.
[in Ukrainian].

7. Driu D. Teriia transportnykh potokiv ta upravlinnia nymy (Theory of traffic flows and their
management). 1972. 424 p. [in Ukrainian].

8. Xinyi Yang A Service Life Analysis of Roundabouts Retrofits for Signalized Intersections.
Procedia Engineering. Procedia Engineering 145 (2016 ). P. 452-459 p. [in Ukrainian].

9. Fornalchyk Ye. Yu. Upravlinnia dorozhnim rukhom na rehulovanykh perekhrestiakh u mistakh:
monohrafiia (Traffic management at controlled intersections in cities: monograph), Lviv, 2018. 236 p.
[in Ukrainian].

10. Lytvyn V. V. Obgruntuvannia efektyvnosti zastosuvannia Kiltsevoho rukhu na vulychno-
dorozhnii merezhi m. Dnipro u prohramnomu seredovyshchi PTV VISSIM (Justification of the effectiveness
of the use of circular traffic on the street and road network of the city of Dnipro in the PTV VISSIM software
environment). Suchasni tekhnolohii v mashynobuduvanni ta transporti. Dnipro, 2019. P. 95-107 [in
Ukrainian].

11. DBN V.2.3-5-2018 Vulytsi ta dorohy naselenykh punktiv. (Streets and roads of populated areas)
Kyiv, 2018. 61 p. (Informatsiia ta dokumentatsiia) [in Ukrainian].

12. DBN V.2.3-5-2001 Sporudy transportu. Vulytsi ta dorohy naselenykh punktiv (Transport
structures. Streets and roads of settlements). Kyiv, 2001. 51 p. (Informatsiia ta dokumentatsiia)
[in Ukrainian].

13. DSTU 4092-2002 Bezpeka dorozhnoho rukhu. Svitlofory dorozhni. Zahalni tekhnichni vymohy,
pravyla zastosovuvannia ta vymohy bezpeky (Road traffic safety. Traffic lights. General technical
requirements, application rules and safety requirements). Kyiv, 2003. 27 p. (Informatsiia ta dokumentatsiia)
[in Ukrainian].

36ipHuk Haykosux npayb «JJOPOI'U I MOCTU» www.dorogimosti.org.ua
396 ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30


http://www.dorogimosti.org.ua/
https://www.scribd.com/document/705998759/Vissim-2024-Manual

TPAHCIIOPTHI TEXHOJIOTTI

14. VISSIM 14 Fundamentals, VISSIM 14 Manual, 2014 PTV AG, Karlsruhe.
URL: https://www.scribd.com/document/705998759/Vissim-2024-Manual (data zvernennia 03.09.2024)
[in English].

Volodymyr Tarasiuk?®, Ph.D., Assistant Prof., http://orcid.org/0000-0003-4762-5668
Dmytro Bespalovl, Senior Lecturer, https://orcid.org/0000-0002-0778-5627

Vitalii Tereshchuk?, https://orcid.org/0009-0005-8073-1683

Mykhailo Korol ®, https://orcid.org/0009-0002-2831-7969

'Kyiv National University of Construction and Architecture, Kyiv, Ukraine
2LLC “Pro Mobility”, Kyiv, Ukraine
3LLC “Bespalov Lab”, Kyiv, Ukraine

JUSTIFICATION OF IMPLEMENTING SELF-REGULATING ROUNDABOUTS ON THE
URBAN ROAD NETWORK OF THE CITY

Abstract

Introduction. In the modern world, the transport infrastructure of cities faces significant challenges
related to the growth of traffic intensity, congestion and the need to ensure road safety. Among the wide
range of engineering solutions and technologies aimed at solving these problems, it is worth highlighting the
issue of justifying the choice of planning solutions in places of the highest concentration of traffic flows -
transport hubs. International experience shows that the construction of roundabouts is one of the ways to
optimize traffic, reduce congestion and improve road safety. Therefore, it is important to consider this type
of planning solutions for transport hubs in terms of the feasibility of their use on the city's street and road
network.

Problem Statement. One of the main principles of traffic management at high-intensity intersections
is the arrangement of signalized or roundabouts. In the conditions of dense urban development, the issue of
justifying the choice of intersection design solutions is of particular relevance, because due to the significant
cost per unit area of urban territory, its alienation for a transport infrastructure element is a very complex
issue, the solution of which requires a comprehensive assessment of all options using various methods for
evaluating the choice of intersection design solutions on the city road network. One of these methods is
microsimulation, which can be used to calculate LOS (Level of Service), transport and operational,
environmental and energy characteristics, etc. within individual elements of the road network. Despite the
considerable attention paid to the design of roundabouts and regulated intersections in domestic regulatory
documents and scientific research, there is currently no clear argumentation to justify the choice of their
planning solutions. In this regard, it is important to assess the effectiveness of both types of planning
solutions depending on changes in traffic intensity within them in order to obtain the main indicators of their
performance for further consideration when justifying the choice of planning solutions for transport hubs.

Purpose. Analysis of efficiency, determination of advantages and disadvantages of planning solutions
of transport hubs by the type of roundabout and signalized intersection.

Materials and methods. The main way to analyze the effectiveness of planning decisions is to use
microsimulation using specialized software PTV Vissim.

Results. Using the PTV Vissim software, analysis and collection of transport performance indicators
within a roundabout and a signalized intersection were carried out.

Conclusions. The feasibility of arranging roundabouts can be substantiated on the basis of calculated
indicators obtained using a microsimulation tool, including the number of vehicles that passed through the
intersection, time delays, and traffic speed. As a result of the experiment, it was found that with the intensity
of incoming traffic flows in the range of 1 500...3 000 vehicles per hour, the number of vehicles passing
through both the signalized intersection and the roundabout almost does not change (the difference varies
within 3 — 6 %). At the same time, the difference in the absolute number of vehicles passing through the
roundabout is 26 — 33 % higher (depending on the intensity of the incoming traffic flow) than the number of
vehicles passing through the signalized intersection.

Keywords: PTV Vissim, microsimulation, capacity, roundabout, signalized intersection.
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