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BH3HAYEHHA MICI[b YTBOPEHHA 3ATOPIB 34 JJOIIOMOI OO I'I/TPOJHHAMIYHOI
MOJEJII TA 3AJIE;KHOCTEH TPAHCIIOPTHOI'O ITOTOKY

Anomauia

Beryn. OOrpyHTOBaHO AOLIIBHICTH 3aCTOCYBAaHHS OCHOBHOI JiarpaMu TPaHCIIOPTHOTO IMOTOKY,
SIK OCHOBHU TPAHCIIOPTHOTO MOJICJIIOBAHHS Ta BU3HAUYEHO IOCHIJOBHICTh PO3PAXYHKIB MapaMeTpiB MOTOKY
JUTSI TIOOYTOBH TiarpaMu Y BUTIISAII 3aJIEKHOCTEH TPAHCIIOPTHOTO TTOTOKY.

[pobGnemaruka. OnucaHo A0 CIIiKSHHS BiToMuX (DaxiBIliB y Taay3i MATeMaTHUHOTO MOJICITFOBAHHS
JOPOKHBOTO PYXY, SKI NPOAOBKYIOTH IHTEHCHBHO NPALIOBATH B IIbOMY HamnpsMKy. [loBeaeHo, 1o
podiemMa Ipen3aTopoBOro i 3aTOPOBOIO PEKUMIB PyXy ILE A0 KiHISI HE BUBYEHA 1 € OCHOBHOIO IIPH
YIpaBIiHHI JOPOXKHIM PYXOM y BETUKHX MicTax [1, 2].

Bubip Tumy TexHosorii ympaBiiHHS 3aJIKUTH BiJl TOCTAHOBKM 3aBIaHHS 1 LTI yHpaBIliHHS
IopoxHIM pyxoMm. [IpoBenmeHuit aHami3 MareMaTHYHOTO 3a0e3MeUeHHs BIJJOMHUX Yy CBITI CHCTEM
yrpaBmiHHA [3], TOKa3aB, 0 BOHO 3aCHOBAHE Ha peaizallii Makpo Ta MiKpO MOZEIIeH B3aEMO3aJIeKHOCTI
OCHOBHHX I1apaMeTPiB TPAHCIIOPTHOTO TIOTOKY Ta MapaMeTpiB pyXy OKPEeMHUX TPAHCIIOPTHUX 3aCO0IB.

OCHOBY MOAEIOBAHHSI TPAHCIIOPTHOTO IOTOKY CTAHOBISATH MAaKpo 1 MIiKpoMozneni: mepu
MaKpOCKOMI4HI MojieNi (TiApoANHAMIYHI), B SIKUX TPAHCIIOPTHUH MOTIK PO3MIISIAETHCS MTOIOHAM TTOTOKY
crucnuBoi pimman (M. Jladtximn 1 k. Yizem, I1. Piwapnc (LWR)) [4] 1 mepmri MikpocKomiyHi Mojeni
(cmimyBaHHS 3a JiIEpPOM), AKi OMMUCYIOTh PyX KOKHOTO aBToMoO11s (A. Pemens, JI. [Maituc) [5].

Merta. IlinBuinenHs e(eKTHBHOCTI (DYHKIIIOHYBaHHS BYJIMYHO-JOPOXKHBOI MEpeki MICT 3a
paxyHOK BH3HA4€HHs OajaHCy MIX IlapaMeTpaMu IOPOKHBOIO pPyXy. Bu3HaueHHs Micub yTBOpEHH:
3aTOPiB 32 JOTOMOTOI0 T'iIPOIMHAMIYHOT MOJISITi Ta 3aJIeKHOCTEH TPaHCIIOPTHOTO MOTOKY.

Marepianu Ta MeTonu. HaBegeHO OCHOBHI 3aJI€KHOCTI TPAHCIIOPTHOTO MOTOKY 13 ypaxyBaHHSIM
KITBKOCTi CMYT pyXy. 3a METOJIOM TiIPOAMHAMIYHOI MOJIENI pO3paxOBaHO 1 BU3HAYEHO MiCIIS JIe MOXKYTh
YTBOPHUTHCS 3aTOPOBi cTaHu. [ padivHO MOKa3aHO OCHOBHI 3aJI@KHOCTI TPAHCTIOPTHOTO MOTOKY. MeTomoM
MOPIBHSHHSL W OTOTOXXHEHHS IMOKa3aHO SK OyJ/le 3MIHIOBATUCS WIUIbHICTh, IHTCHCHUBHICTh, IIBHJIKICTh
3aJIe)KHO BiJl 3MiHH KUJIBKOCTI CMYT PyX.

MeTomoM TiZpoAMHAMIYHOI MOZEII pO3paxOBaHO Ta BHU3HAYCHO MICIS, J€ MOXE YTBOPHUTHCS
3atop. [padivuHo mokazaHo OCHOBHI 3aJIEKHOCTI TPAHCIIOPTHOTO IMOTOKY, SIK Oy/ie 3MiHIOBaTUCS IIITBHICTb,
IHTEHCHUBHICTb, IIBUJIKICTh 3AJIKHO BiJl 3MiHU KUIBKOCTI CMYT PYXY.

PesynbraTu. [HTEHCHBHICTE 3MIHIOETHCS 3aJICKHO Bill IIBUAKOCTI pyXy. YnuM OibIIa MIBHAKICTH
PYXy, THM MEHIIIa IHTEHCHUBHICTb. I3 3a11eKHOCT1 «|HTEHCHBHICTh — IUIBHICTH» BUIHO, IO YUM OibIIa
IHTEHCHBHICTh TUM MEHILA MIIJIbHICTB MOTOKY. I3 3anexkHocTi «ILlinbHICTh — JOBKHHA YEpri» BUIUINBAE,
10 YMM O1ITbIIA MIUTBHICT TIOTOKY, TUM O1TBIIIO0 Oy/ie JOBXKHHA YEePTH.

BucuoBku. OcKiTbKH 3aTOp BUHUKAE Y TOMY BHITQJIKY, KOJIM B TPAHCTIOPTHIN MEpEXi 3'IBISIOTHCS
MEPEroHN «BY3bKi MiCLsDy, TOMY, YIPaBIiHHS Y BUMYILICHOMY PEXHMI PyXy, Y HepIly 4epry, Mae OyTu
CIIPSIMOBAHE Ha CTBOPEHHSI TAKMX YMOB PYXY, [IPHU SIKHUX 3a/10BOJIBHSIOTHCSI OOMEKEHHS 151 yCIX IIEPETOHIB
BYJUIHO-IOPOKHBOT MEPEXKi.

3arop, CKOHIICHTPOBAaHUH y MeXaX Mayiol 30HH, YMHHUTh BIUIMB HA IHIII TPAHCIOPTHI MOTOKH 1
y BUNAJIKYy, SKIIO iHTEHCHBHICTb PyXy INEPEBHUIIYE MPOIYCKHY CHPOMOXHICTb, 3aTOpP TMOIIUPIOETHCS
Ha Benwki BigcraHi. 11lo0 yHuKHYTH TIOAIOHOT cuTyallii, HEOOXiTHO po30CepeKyBaTH 3aTOPH 3 METOIO
3MEHIIICHHS BIUIMBY Ha 1HIII TPAHCIIOPTHI OTOKH.
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Knrouoei cnosa: rinpoguHaMiyHa MOJIENb, 3aTOp, MOJICIOBAHHS, IIPOITYCKHA  37aTHICTb,
TPaAHCIIOPTHUH TOTIK.

Beryn

JlocuTh TpuBaIMHA Yac mpoOiieMa aBTOMOOUTHHOTO PYXY € TOJIOBHOIO JUTSI BEIMKUX MICT HAIIOT
kpainu. TpaHCIOPTHI 3aTOpU HA JOpOorax CTalTh NMPUYMHOK HE TIJIBKU YaCOBUX, & W EKOHOMIUHHUX
1 HapOAHOTOCHMOAAPCHKUX BHUTpaT. ToMy MUTaHHS YHpaBiIiHHSA AOpoxHIM pyxoMm (IP) crae mocuts
aKTyaJbHHUM Y NIHCHUH Yac. BupimeHHro 1iel mpobaemMu crpusie pO3BUTOK CHCTEM YIPABIIHHS JOPOKHIM
pPYXOM, IIIO0 BIUITMBA€ HA KOMYHIKaIiiiHy (pyHKIIiI0 CTaioro po3BUTKy MicTa. JIOpOKHINA pyX pO3MISAAEMO
SIK CyKyIHIcTh TpaHncnopTHoro notoky (TII), mimoxigaoro notoky (ITI1) Ta ByamuHO-10pOXKHBOT Mepexi
(BAM).

EdexruBne ynpapninas AP y Takux CKIagHUX yMOBax MOBMHHO 3a0€3I€uyBaTH 3aBAHTAKEHHS
BJIM i3 ypaxyBaHHsIM 1i IPOITyCKHOI CIIPOMOKHOCTI Ha TiAcTaBi opranizamii piBHOMipHOTO pyxy TII,
TOMI, SIK came MPH LbOMY PEXHMI PyXy COLiajbHi, €KOJOI1YHI Ta €KOHOMIYHI KpuTepii e)eKTHBHOCTI
MAalOTh ONTUMAJIbHE 3HAYCHHS.

HesBakatoun Ha Te, 110 PO3PaxXyHKOBA BEIWYHMHA MPOMYCKHOI CPOMOXHOCTI BYJIHIIH 1 JJOPIT €
HOPMAaTHBHUM IMapaMeTpoM, npH npoekTyBanHi BJIM y mpoueci /IP BoHa cTae BeIMYMHOIO 3MIHHOIO 1
3aJIeKHUTh Bl KJIIMATHYHUX YMOB, PEMOHTHHX POOIT Ta BiJ 1HIIUX HaJ3BUYAWHUX CHUTYallild (HApUKas,
JTII), Takox sk 1 HepiBHOMIpHICTH iHTeHcHBHOCTI TII. Ha migcrasi iboro, MeTa ympasiiHHS 1 3aBIaHHS
301IBIIIEHHS TIPOIYCKHOT 3/1aTHOCTI 3BOJIUTHLCS JI0 3a0€3MEUCHHS OaJlaHCy MIX PEajbHOI MPOIMYCKHOIO
cupomokHicTio BJIM Ta intencusHictio TIL

Ha croromuimmHiit 1eHb CKIIATHOCTI opMaiizalii mporecy pyxy TPaHCIOPTHOTO IMOTOKY CTaJIH
CEpHO3HOIO MPUYMHOIO BiJICTABAHHS Pe3yJIbTaTiB HAYKOBOTO JIOCII/KCHHS Bl BAMOT IPAKTHKH.

Tomy, TOJIOBHOIO 33/1a4€0 MaTeMaTHYHOTO MOJICTIOBAHHS € BU3HAYCHHS Ta MPOTHO3YBaHH YCiX
napaMeTpiB (pyHKI[IOHYBaHHS BYJIHYHO-IOPOXKHBOT Mepexki. CIomu BiIHOCHTBCS 1HTEHCHUBHICTH PYXY,
IIBU/IKICTh, 3aTPUMKH Ta BTPATH Yacy. [CHyI0ui MaTeMaTHIHi MOZIEI Ay>Ke pi3HOMaHITHI 38 MATEMaTHIHUM
ariapaTroM, BUPIIICHHSIM 3aJ1a4, 3a CTYIICHEeM JIeTalli3allii OIUCY PyXy.

s ynpaeninas JIP Ha TpaHCTIOPTHIHM Mepexki MICT B YChOMY CBiTi BUKOPHCTOBYIOTHCSI CHCTEMHU
VIIPaBITIHHS, aJITOPUTMH (YHKITIOHYBAHHS SIKHX 3aCHOBaHI Ha MOJESIX TPAHCIOPTHUX TOTOKiB. Ilpm
IbOMY BHUMOTHM JIO TOYHOCTI W aJ€KBaTHOCTI MOJeJIell JIOCUTh BHCOKi. TpaHCIOPTHE MOJICIIFOBAHHS
JI03BOJISIE BUPIIIYBAaTH 3aBJaHHS MPOCKTYBaHHS HOBUX 1 MOAEpHi3amii iCHYIOUHX CHUCTEM YTMPAaBIiHHA 1
CXEeM Oprasizallii JOpOKHBOTO PyXy, @ TAKOXK YCyBaTH HaJ[3BHUaiiHi cutyarii Ha B/IM.

BuOip Tumy TexHONOTI{ yIIpaBIiHHS 3aJIe)KUTh BiJ TOCTAHOBKM 3aBIaHHS 1 1 ynpasiiHas J(P.
[IpoBeaeHmii aHaITi3 MAaTEMAaTUYHOTO 3a0€3MIEUEHHS BIZIOMUX y CBITi CUCTEM yIpaBIiHHA [3] TIOKa3aB, 110
BOHO 3aCHOBaHE Ha peajizalii Makpo- Ta MiIKpOMOAEJIeH B3aEMO3aJIe)KHOCTI 0OCHOBHUX napaMeTpis TII Ta
mapaMeTpiB pyXy OKpEeMHUX TPaHCIIOPTHUX 3ac00iB.

Ha nanwii MOMEHT wyacy HAaKONMYMIACS BEJIMYE3HA KUIBKICTh MarepiajiB, NPHCBIYCHUX
TPaHCHOPTHIN mpobieMi, siKi peepyroThCsl B TAKUX BIIOMUX HAyKOBHX >KypHamax sik: «Transportation
Researchy, «Physical Review E», «Review of modern physicsy», « Transportation Science».

HesBakatoun Ha Te, IO MOHAJI MIBCTONITTS MPOBLIHI BiZIoMi (axiBIi B ramxy3i MareMaTHYHOTO
MozentoBanHs JIP iHTeHCHBHO MPaLOIOTh y IIbOMY HANpPSIMKY, ITpodieMa mpea3aTopoBOro i 3aTOPOBOTO
PEeXHUMIB PyXy Il 10 KiHIIs He BUBYEHA [6] i € OCHOBHOO TpH ympasiiaHi [P y BelMkux micrax.

OcnoBy monemntoBanHs TII cTaHOBIATH Makpo- Ta MIKpOMOJENi: TIepIIi MaKpOCKOIIYHI MOIei
(rizpogMHaMiuHi), B SIKUX TPAHCIOPTHUH MOTIK PO3IVISNAIOTH MOAIOHMM MOTOKY CTHCIHMBOI PiAMHU
(M. Jlavitximn i k. Yizem, II. Pivapac (LWR)) [4] i mepmii mikpockomiuHi mMojeni (ciigyBaHHS 3a
JIEpPOM), SIKi OMMUCYIOTh PyX KOKHOTO aBToMOOiIs (A. Pemens, JI. Ilafirc) [5]. YV mMoznem HaBOAUTHCS
ornuc QyHKIIIOHATBHOT 3aJIe)KHOCTI (PIBHSHHSI CTaHY) MiXK IHTEHCUBHICTIO MTOTOKY (), IIBUIKICTIO (V) Ta
HIUTBHICTIO ().
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[{ro 3ajexHiCTh HA3WUBAIOTH OCHOBHOIO J1arpaMO0 TPAaHCHOPTHOTO TIOTOKY, TaK SK BOHA
JI03BOJISIE HE TibKM BU3HavyaTh mapamerpu TII, a # mexi mepexomy TII 3 omHoro crany B iHIIMIA
(BUTbHUIA-CUHXPOHI30BaHUH-CTUCIIHI), 1110 TO3BOJIMJIO OOTPYHTYBAaTH Ta BU3HAYUTH PiBHI 3aBaHTAKCHHS
BJAM [7]: BimpHUH pyX (aBTOMOOUTI pyXalOThCS y BUTHPHHX YMOBaX, B3a€EMOJisl MiXK aBTOMOOUTIMHU
BIJICYTHSI); 4YacTKOBO 3B’si3aHUH pPyX (aBTOMOOITI pyXaroTbCs TIpylaMu, BUHHKAae Oararo OOTOHIB);
3B’s3aHUIM pyx (Y MmOToLi IIe iCHYIOTh BEJMKI IHTEpBaJM MK aBTOMOOUIIMH, OOTOHH YCKIIaJHEHI);
HaCUYEHWH pyX (CYHITbHUH MOTIK aBTOMOOIIB, IO PYXa€THCS 3 MATMMHU IMIBUAKOCTSIMH); IUTBHAN PYX,
HacHYEHUH (MTOTIK pyXa€ThCs 3 3yNMMHKAMHU, BUHUKAIOTH 3aTOPH).

OcHOBHA YacTHHA

3arop BUHHUKAE 32 YMOBH, KOJM IHTEHCHBHICTH OJIM3bKa IO MPOIYCKHOI 3[aTHOCTI, KOJHU
aBTOMOO1IbHA 10pOTa 3 IKUXOCh IPUYHMH HE CIPABIISETHCS 31 CBOEIO (DYHKIIIETO.

3a MeToOM TiIPOAMHAMIYHOI MOJIENI PO3PaxyeMO Ta BU3HAYUMO MICIIS, € MOXKE YTBOPUTHUCS
3atop. [ padiuHo mokakeMo 0CHOBHI 3aJIEXKHOCT1 TPAHCTIOPTHOT'O MTOTOKY, SIK OyI1e 3MiHIOBATHCS IUTBHICTb,
IHTCHCHUBHICTb, IIBUJIKICTh 3AJICKHO BiJl 3MiHU KUIBKOCTI CMYT PYXY.

MakcumalnbHa IHTCHCUBHICT CMYTH PYXY MPH HIBUIKOCTI V 3HAXOAUTHCS:

o 1000 v .
d, +L)E"™ (1
e dmin — MiHIMallbHA IUCTAHIIIS B 3aTOPOBIiH cUTyaIlii, M (a’min =1m);
E=2,718;
L — cepeHs TOBKHHA aBTOMOOLISL B TPAHCIIOPTHOMY TIOTOLI, SIKY OOYHCITIOIOTH 32 (POPMYJIOH0:
L_4,2a +7,06+10,5¢c+12,00 2)
B 100 '

~4,2-30+7,0-55+10,5-5+12,0-10
100

L

=06,84 .

,___1000-40
(1+6,84)2,718%»

=1 030 aBr/ron mpu v =40 km/ToI.

MaxkcumalnbHy iHTEHCUBHICTb JIJIS IBOX Ta JJIS TPHOX CMYT PYyXy IPH HMIBHIKOCTI V OOYHCITIOIOThH
BIJIMOBITHO 3a popmynamiu (3) Ta (4):
— JUIS IBOX CMYT:

2 000v
= e G
(dmin + L)Ev "
— I TPhOX CMYT:
Ny — 3 000v . @

(dmln + L)EV/V0

[HTEHCHBHICTH 3MIHIOETBCS 3aJI€KHO BiJ] MIBUAKOCTI pyxy. YuM Oinblia MIBUAKICTE PyXy, TUM
MEHIIIa IHTEHCHBHICTh. lle MOSCHIOETBCS 3aleKHICTIO «IHTEHCHBHICTh — MIBUAKICTBY. Pesynbraru
PO3paxyHKy JJIsl ONHIET CMYTH PyXy JJIsl IBOX Ta JUIs TPHOX CMYT PyXy MOKa3aHo Ha puc. 1.

3 po3paxyHKY BUJIHO, 110 iIHTEHCUBHICTbD 3aJIS)KUTh BiJ] IBUAKOCTI. UrM OiIbIa MIBUAKICTH, THM
MEHIIIA IHTEHCUBHICTh. A 3HAYUTB, IPH YyTBOPEHHI 3aTOPY, Yepra 301IbIIY€ThCS 38 PAXYHOK IHTEHCHBHOCTI.
Uum Oinba iHTEHCUBHICTH, TUM OibIlIa JOBXKHHA YepTd. SIKIO MpOIec HaIXOMKEHHS aBTOMOOLTIB
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piBHOMIpHUH, TO Yepra Oyae MEHIIOI0, HiXK TOMI KOJHM TPAHCIOPTHHH TMOTIK Oyae pyxaTucs Mo THITY
«yaapHa XBUIIS».
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=== MaxkcHMaJIbHa IHTCHCHBHICTb NV I TPOX CMYT PYXy

== MaxkcHMabHa IHTCHCHBHICTH NV I IBOX CMYT PyXy

== MaxkcuMalbHa iIHTeHCUBHICTh NV IS OfHi€l CMyTH

Pucynok 1 — 3anexHictb «|HTEHCHBHICTh — IIBUIKICTH)

Jlns BU3HAYSHHS TOBKWHHU YEePTH, CITiJl BU3HAYUTH HIUTBHICTh TPAHCIIOPTHOTO TIOTOKY. 3 PiBHSHHS
CTaHy TPAHCHOPTHOT'O MOTOKY, 3HAHAEMO IIiIJIbHICTh:

N=gwv, (5)

=" (6)

v
e N — IHTEHCUBHICTh PYXY, aBT./TO;
g — UIJIBHICTB PYXY, aBT./KM;
Vv — MBUAKICTH PYXY, KM/TOJ.

Po3paxyHKku WIIBHOCTI TPAHCIIOPTHOTO TOTOKY 3BEACHO y Tabia. 1 Ta 300pakeHO Ha puc. 2,
puc. 3 Ta puc. 4.

Tabnuya 1
3anesrcnuicmo «IllinbHicms — iHMEHCUBGHICHIDY
JUTSL OJTHIET CMYTH JUISL IBOX CMYT PYXY JUTSL TPBOX CMYT PYXY
HJBHJ;MCTB’ Maxcumanpaa | IinpHicTs | MakcumaneHa | IlimeHicTs | Makcumanpha | IimpHICTE
KM/TOR IHTEHCHUBHICTH | TIOTOKY g, | IHTGHCHBHICTb | TIOTOKY g, | IHTCHCHBHICTH | TIOTOKY g,
Ny aBT./KM Ny aBT./KM Ny aBT./KM
1 2 3 4 5 6 7
30 1153 38 2305 77 3458 115
35 1101 31 2202 63 3303 94
40 1030 26 2 061 52 3091 77
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Kineuv maonuui 1

1 2 3 4 5 6 7
45 949 21 1 898 42 2 847 63
50 863 17 1727 35 2590 52
55 777 14 1555 28 2332 42
60 694 12 1389 23 2083 35
65 616 9 1232 19 1 848 28
70 543 8 1 086 16 1629 23
75 476 6 953 13 1429 19
80 416 5 832 10 1248 16
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Pucynok 2 — 3anexHictb «|HTEHCHBHICTD — OIUTBHICTEY JUIS OJHIET CMYTH PyXY
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Pucynox 3 — 3anexHicts «[HTEHCUBHICTD — NIUTBHICTEY AJISL IBOX CMYT PYXY
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InTeHcHBHiCTH

115 94 77 52 42 35

IinbHiCcTH

28 23 19 16

po

Pucynox 4 — 3anexuicts «[HTEHCHBHICTb — LIUIBHICTE)» ISl TPOX CMYT PYXY

I3 3anexxnocTi «IHTEHCUBHICTD — IIUIBHICTEY BHIHO, 110 YMM O1IbIla IHTEHCUBHICTH TUM MEHIIIA
LIUIBHICTh TIOTOKY.

OCKUIBKY IUIBHICTh MOTOKY BU3HAYMJIM, MOYKHA BU3HAYMTU JOBXKHHY uepru. JIOBXKHHY uepru
BH3HAYMMO 32 GopmyIoro (7):

_(L+dy) g 7)
yepru >
1
ne [ — cepenHs MOBXKMHA aBTOMOOLIIS;
d . — MiHIMalbHA JUCTAHLIIs MiXK aBTOMOOLISMH.
Po3paxyHok 3BeqeHo y Tabi. 3 Ta mokasaHo Ha puc. 5, puc. 6 Ta puc. 7
Tabnuya 2
Po3paxynok 0oexcunu uepeu 01 00Hi€l, 080X, MPbOX CMY2 PYXY
Juctanis Ceper JUISL OZIHIET CMYyTH JUISL IBOX CMYT JUISl TPHOX CMYT
MIXK aBTO- IIBuaKICTH UIBHI UTBHI UTBHI -
i JOB)KHHA aB- § [linbHICTH Tlomkuna [{inbHICTH Tlomkuna [linbHicTs | 0B
ToMO6is L IIOTOKY g, depri IIOTOKY g, aepri IIOTOKY g, | »KUHa
d aBT./KM aBT./KM aBT./KM yepru
1 2 3 4 5 6 7 8 9
1 6,34 30 38 301 77 602 115 904
1 6,34 35 31 247 63 493 94 740
1 6,84 40 26 202 52 404 77 606
1 6,84 45 21 165 42 331 63 496
1 6,34 50 17 135 35 271 52 406
1 6,84 55 14 111 28 222 42 332
1 6,34 60 12 91 23 181 35 272
1 6,84 65 9 74 19 149 28 223
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Kineuv maonuui 2
1 2 3 4 5 6 7 8 9
1 6,84 70 8 61 16 122 23 182
1 6,84 75 6 50 13 100 19 149
1 6,84 80 5 41 10 82 16 122
45
40
35 \\
30 ™
f o AN
3 N
.5_ 20 \\
10 — [ —
5 \'\
0
301 247 202 165 135 111 91 74 61 50 41
[oBxuHa yepru
Pucynok 5 — Jloxuna 4epru A1 OIHIET CMYTH PYXy
140
120 4\
s
< 100
< N
§ a N
©
2
2 60 ~
.g \
= o —
- P\‘
—
0
904 740 606 496 406 332 272 223 182 149 122
JloBXXMKHa Yyepru

Pucynok 6 — JIoBXKHMHA Yepry 1Jisl ABOX CMYT PyXy

OTtxe, yuM OuIbIIA MIIIBHICTH TOTOKY, TUM O1IbIIOI0 OyJe MOBXHMHA Yepru. SIKIIO BYJINYHO-
JIOPOXKHS MEpeka Mae TPH CMYTH PyXy 3 MaKCUMAaJIbHOK IHTEHCHBHICTIO 3 458 aBr./rom, To npu
3MEHIIICHHI IMBUAKOCTI PyXY, YTBOPHUTHCS 3aTOP 1 TOBKHHA YeprH Oyze csaratu Maibke 1 kM. Taki 3aropu
OyayTb CTBOPIOBATHUCS IIPH 3aKPUTTI CMYTH PYXY, YTBOPEHHSI TaK 3BAHOTO « BY3bKOTO MiCLIs», LI€ 3MYCHTb
BOJIITB 3MEHIIIYBaTH HIBHJKICTh PyXy. ToMy NOTpiOHO BU3HAUUTH TaKi «By3bKi MiCILIsD» JJIsl pO3POOICHHS
3aXOMiB TS MIBUIKOT JIIKBiAAIIil 3aTOPIB.
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Pucynok 7 — JIOBKUHA YepIH Ui TPbOX CMYT PyXy

Sk BimOMO, piBEHb 3aBaHTAXEHOCTI OKPEMOI JUISHKH BYJIHYHO-IOPOKHBOI  Mepexi
ABTOTPAHCIOPTHUMHU 3ac00aMU BH3HAYAETHCS BIJHOIICHHAM IHTEHCHMBHOCTI pyXy Ha JUISHIN 0
MPOIYCKHOI 3JaTHOCTI MPOI3HOI YaCTMHU BIJIMOBIJHOT AUISHKW. 3a PI3HUX PIBHIB 3aBaHTaXECHOCTI,
3a0e3MeuyIOThCS Pi3HI PiBHI 3pyYHOCTI Ta O€3MEKH JOPOKHBOTO PYXY.

[TpomyckHy 34aTHICT OHIET CMYTH PyXy OOUYHMCIIIOIOTH 32 (OPMYIIOL0:
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———MaKcHMalbHa iIHTeHCHBHICTb NV JUISL TPhOX CMYT PyXy

===MaKcHMaJbHa iHTeHCHBHICTb NV JUIS JBOX CMYT PyXy

~——MaKcHMaJbHa iHTeHCHBHICTb Ny UL OfHi€l CMYTH PyXy

Pucynox 8 — IlponyckHa 31aTHICTB 17151 OJHI€T, IBOX, TPHOX CMYT PYXy
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Jis po3paxyHKy JNOBXHHM YEprd, HIIBHOCTI TPAaHCIOPTHOTO TOTOKY BHKOPHUCTAHO METOJ
rigpoauHaMiuyHOi Mozeni. Pesynbsrar rpadivHO TOKa3aHO Ha OCHOBHIM Jiarpami TPaHCIOPTHOTO MOTOKY
JUISL Pi3HOT KUTBKOCTI CMYT PYXY.

BucHoBok

TpaHCITOPTHI TIOTOKH XapaKTePU3YIOThCS: 1HTEHCHUBHICTIO, CKIIAJO0M, IIBUIKICTIO, IHTEPBAIAMH
MK aBTOMOOIJISIMH, TIIUTEHICTIO IIOTOKY. BHACII TOK B3a€MO1i1 aBTOMOOLITIB y TTOTOIII BCI ITi XapaKTEPHUCTUKA
(yHKIIOHANBHO 3B’s13aH1 OJTHA 3 OJHOIO.

Po3pobnennst Ta BpoBaPKEHHS 3aX0/iB, TIOB’ SI3aHUX 13 YIOCKOHAJIICHHSIM YIIPABIIHHS TOPOKHIM
PYXOM TOBHHHI OyTH CHpSMOBaHi, y MEpIIy 4epry, Ha IiJBUIICHHS MPOIYCKHOI 3IaTHOCTI TOJOBHUX
TPAHCHOPTHUX apTepii MicTa — MaricTpajbHOT BYJIMYHO-IOPOKHBOT MEPEXKi 3 HAWOUIBII IHTCHCHBHUM
PYXOM 1 3aBaHTaKEHICTIO.

Pazom 3 THM, CiiJi 3a3HAUMTH, OO0 OJHUM 13 BXKJIMBHUX AaCHEKTIB 3aJa4i 3 YJOCKOHAJICHHS
YIPaBIiHHS JOPOXKHIM PYXOM € 11 po3IIIsiA 13 MO3UIlii 3a0e3MeUeHHs] THYYKOCTI II0JI0 BPaxyBaHHs CTaHIB
MOTOKIB Ta iX MOXUIMBHX 3MiH Ha AUISHKAX BYJIUYHO-IOPOKHBOI MEPEXi, 1 JIUIIE MOTiM, 3 OIVISIY Ha IIe,
HEOoOXiTHO OPIEHTYBATUCS HA JIOLUILHOCTI BIIPOBA/PKEHHS TUX UM 1HIIUX 3aXOJIiB.

Haii6inbmn eekTuBHI 3aX01M — Ti, SIKi MOXKYTh 30epiraru cBOO e()eKTHBHICTh 32 Pi3HUX PIBHIB
3aBaHTaXEHOCTI JIOPIT.

OCKUTbKHY 3aTOp BUHHKAE B TOMY BUIIAJIKY, KOJIU B TPAHCIIOPTHIN Mepexki 3’ IBJISIOThCS MIEPETOHU
«BY3bKi MiCIIsD», TOMY, YIIPaBIIiHHS Y BUMYIICHOMY PEXKUMI PyXy, Y TIEpIIy 4epry, Ma€ OyTH CIIpsSMOBaHE
Ha CTBOPEHHS TaKUX YMOB PYXY, 32 SKHX 33JJOBOJIbHAIOTHCS OOMEKEHHS /ISl YCIX TEePETOHIB BYJIHMYHO-
JOPOKHBOT MEPEKi.

3arop, CKOHIICHTPOBAHUH y MeXax Majiol 30HM, YMHUThH BIUIMB Ha IHII TPAHCIOPTHI MOTOKH
Ta y BHUIIAJKY, SKIIO IHTEHCHUBHICTh PyXy MEPEBHIYE MPOMYCKHY CIHPOMOXKHICTB, 3aTOp MOIIUPIOETHCS
Ha Benuki BijgcraHi. [1[o0 yHukHYTH TI0AIOHOT cuTyallii, HEOOXIIHO PO30CEPEKYBATH 3aTOPU 3 METOIO
3MCHIIICHHS BIUTMBY Ha 1HIII TPAHCTIOPTHI TTOTOKH.
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DETERMINATION OF PLACES OF CONGESTION OCCURRENCE BY HYDRODYNAMIC
MODEL AND DEPENDENCES OF TRAFFIC FLOW

Abstract

Introduction. The expediency of using the main traffic flow diagrams as the basis of transport
modeling is substantiated and the sequence of calculations of traffic flow parameters for construction of
the diagram in the form of traffic flow dependences is determined.

Issue Statement. The research of well-known specialists in the field of mathematical modeling of
road traffic, who continue to work intensively in this direction, is described. It is proved that the problem
of pre-traffic congestion and traffic congestion modes has not been fully studied and is the base for traffic
management in large cities [ 1-2].

The selection of the control technology type depends on the task and purpose of traffic management.
The analysis of mathematical support of world-famous control systems [3] showed that it is based on the
implementation of macro and micro models of interdependence of the main parameters of the traffic flow
and the parameters of movement of individual vehicles.

The basis of traffic flow modeling are macro and micromodels: the first macroscopic models
(hydrodynamic), in which the traffic flow is considered similar to the flow of compressible fluid
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(M. Lighthill and J. Wisem, P. Richards (LWR)) [4] and the first microscopic models (following by the
leader), which describe the movement of each car (A. Rochelle, L. Pines) [5].

Purpose. Improving the efficiency of the street and road city network operation by determining
the balance between road traffic parameters. Determination of places of congestion occurrence by
hydrodynamic model and dependences of traffic flow.

Materials and methods. The main dependences of the traffic flow taking into account the number
of traffic lanes are given. According to the method of hydrodynamic model, the places where congestion
can be occurred are calculated and determined. The main dependences of the traffic flow are graphically
shown. The method of comparison and identification shows how the density, intensity and speed will be
changed depending on the change in the number of traffic lanes.

The places where congestion can be occurred are calculated and determined using the method of
hydrodynamic model. The main dependences of the traffic flow, the change in the density, intensity and
speed depending on the change in the number of traffic lanes are graphically shown.

Results. The intensity is varied depending on the traffic speed. The higher is the speed, the lower
is the intensity. From the dependence «Intensity — density» it is seen that the bigger is the intensity, the
lower is the traffic flow density. From the dependence «Density — traffic queue lengthy it follows that the
bigger is the density of the traffic flow, the greater is the length of the traffic queue.

Conclusions. Since congestion occurs when there are "bottlenecks" in the transport network,
therefore, traffic management in a forced mode, in the first place, should be aimed at creating such traffic
conditions that meet the restrictions for all the road sections located between the intersections in the road
network.

Congestion concentrated within a small area affects other traffic flows and if the traffic volume
exceeds the road capacity, the congestion spreads over long distances. To avoid this situation, it is necessary
to disperse traffic jams in order to reduce the impact on other traffic flows.

Keywords: hydrodynamic model, congestion, modeling, carrying capacity, traffic flows.
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