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YTOUHEHHS BUIY ®YHKIII TPAHCIIOPTHOI'O TAKIHHA Y PO3PAXYHKY
TPAHCIIOPTHUX KOPECIHHOHAEHIIU, TPAH3UTHUX JJIS1 HEHTPAJIBHOI
YACTUHU MICTA
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Anomauin. B cmammi pozensinymi 0esxi 6uou QyHKyil mpancnopmHo20 msjiCiHHsa Ma MONCIUBICMb iX
3ACMOCY8aHHA NPU PO3PAXYHKY MPAHCNOPMHUX KOPECHOHOEHYIl, AKI NpOX00amb MPAH3UMOM Yepes
YEHMPAIbHYy YacmuHny micma. 3anponoHo8ano Kpumepitl 01 6UOOPY ONMUMATLHOZO 8UOY (DYHKYIT
MANCIHHA, NOKA3GHO, WO HE3ANEeNHCHO 8I0 3HAUEHHS KOHCMAHMU, OKPIM HYJA, HA SKY MOXCHA HOMHO-
AHCUmMU QYHKYII0 MPAHCNOPMHO20 MSNACIHHA, PE3YTbMAm pPO3PAXYHKI6 Mampuyi KopecnoHOeHyill He
3MIHIOEMbCAL.

Knrouoei cnosa: mpansummni mpancnopmui KOpecHOHOEHYil, Mampuys mpaHcnOPMHUX KOPeCnoHOeH-

Yi, PYHKYISE MPAHCNOPIMHO20 MANCIHHSL.

Beryn

Jnst 3MEHIIeHHS TPaHCIOPTHOTO HaBaHTa-
KEHHS Ha IEHTpajJbHYy JJIOBY YacTHHY MicTa
(IAYM) MokHa OpraHizyBaTH BiIBEICHHS Tpa-
H3uTHUX it [[ITUM TpaHCIOPTHUX MOTOKIB 3a
JIOTIOMOTOI0 CHCTEMH KIJTBLEBUX 3B SI3KIB, SIKa
CKJIAJIAE€THCS 3 OKPEMHX JUISTHOK, SKi Tepexorl-
JIIOIOTh TPAHCIOPTHI MOTOKM Ha B’i3mi B LIITUM
Ha pajlialbHUX MaricTpadbHUX BYIHILIX [1, 2].
JAnist cTBOpEHHS i€l CUCTEMH CIIiJI pO3paxyBaTH
MOTPiIOHY MPOIYCKHY CHPOMOXHICTD il MallOyT-
HIiX JUISTHOK 4Yepe3 3HaueHHS 1HTEHCHBHOCTI I0-
TOKIB Ha HUX. [IOTOKH YTBOPIOIOTHCS TPaH3HT-
HuMH  BigHocHo [IJTUM  TpaHCnOpTHUMH
KOpECIIOH/ICHITIIMU. MaTpHII0 X KOpPECIOH-
JeHIIi MOXXHa po3paxyBaTh 3a JIOMOMOTOIO
rpaBiTallifHOI MOJENi, BaKJIMBOIO CKIIAJOBOIO
SKOT € (DYHKIIiSl TPAHCIIOPTHOTO TSDKIHHSL.

AHani3z myoaikanii

Pi3HI JOCHIHWKK TPOIMOHYIOTH Pi3HI BUAM
¢yukuii TpancnoptHoro TsoKiHHS [3-10]. 30k-
peMa, BBa)KaeThCsl, 10 TPAHCHOPTHE TKIHHS
3BOPOTHO 3aJISKHUTh BiJl BIICTaHI MiXK TPaHCIIOP-
THUMH palloHamH, L;, abo yacy Ha nepecyBaHHs
MK palioHamMH, ab0 TPOIIOBHX BHTpPAT Ha Iepe-
cyBauHs. KpiM Toro, 3ampornoHoBasi pizHi ¢op-
MU 3aJISKHOCTI TPaHCIOPTHOTO TSDKIHHS BiX
IIUX TIapaMeTpiB, 30KpeMa, 3BOpOTHA 3aJISKHICTh
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MeTta Ta nocTaHOBKA 3aBJAaHHS

BigcyTHICTE  OJHOCTAHHOCTI  JTOCITITHHUKIB
1010 BUIY (QYHKIIIT TPAHCIIOPTHOTO TSXKIHHS Ta
HEOOXiIHICTh MPOIIEAYPU KaTiOpyBaHHS JESKUX
BHIIB I1i€l (yHKIII CIIOHYKAaE A0 MOAAJIBIINX
JOCITIDKEHb y 1IbOMY HAIPSIMKY, OCKUTBKH BHJI
(GYHKIIT TPaHCIOPTHOTO TSDKIHHS BIUIMBAE Ha
PO3paxyHOK MaTpPHIIl KOPECIIOHICHIIIH Ta Bpell-
Ti, HA Pe3yJabTaTH PO3PaXyHKIB MOTPIOHOI Mpo-
MYCKHOI CIIPOMOKHOCTI KUTBIIEBHUX JIUISTHOK.

Meror maHOro eramy JOCHiPKeHb € BU3HA-
YeHHSl BIpHOTO BUAY (YHKIII TPaHCIOPTHOTO
TSDKIHHS JUTS 3371a4di po3paxyHKy MaTpHUIll TpaH-
CIIOPTHUX KOPECIIOHJCHIIIN, TPaH3UTHUX JUIS

LJTUM.

BusnauenHs Buay pyHKIii TPAHCIOPTHOTO
TSKIHHSA

MAaTPHIIO TPAHCIIOPTHUX KOPECIIOHICHITIH uepe3
JAYM Ha nmpukiani micra Xapkis. J[as 1mporo
Oyno 3po0seHO MakpopaiionyBanHs [1, 2] Ta
MPOBENICHO  BiJICOMOHITOPHHT  TPAHCIIOPTHUX
MOTOKIB Y  KOHTPOJBHHUX  TOYKaxX  Ha
B’i3max/Buiznax 3 LIJ{UM y pis3Hi AHI THXHS Ta
TOJMHM J00M, BM3HAYCHI TPAHCIIOPTHI €MHOCTI
MerapaioHiB, sKi (OPMYIOTh TPaHCIIOPTHI KO-
pecnionaenitii gepes LIJIUM.

VY mporieci po3paxyHKy MaTpHIIl CIiJ JOTPH-
MYBAaTHUCsl YMOBH PIBHOCTI CyMH 3Ha4eHb KOpe-
CIIOHJICHIIIH{, IO MPSAMYIOTh Y NTEBHUI paiioH, Ta
3aJaHol TPAHCIIOPTHOI €MHOCTI MO TPUOYTTIO
JUIst OTO paiiony. s 1IbOro BUKOPUCTOBYETh-
csi po3paxyHkoBa mponeaypa Illamekoro-
eneitxoBcbkoro [11]. Oanak, micns po3paxy-
HKIB 32 I[I€F0 MPOIEAYPOIO 3HAYCHHS KOPECIIOH-
JICHIIIH 3MIHIOIOTHCS 1 TIEPECTar0Th BIAMOBIAATH

Jnist ekcriepuMEeHTaNbHOI TIepeBipKU TIpUIaT- 3aMaHii  QYHKII] TPaHCIOPTHOTO TSDKIHHS,
HOCTI pI3HUX BUAIB (QYHKIII TPaHCIOPTHOTO puc. 1[12].
TsOKIHHS OyJi0 3p00JIeHO crpoly po3paxyBaTH
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Puc. 1. 3anexnicTh QyHKIT TPAHCIOPTHOTO TSXKIHHS BiJI BiZICTaHi MOT3/IKK
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Ha puc. 1 koxxHa TOUKa BiJIIOBiIa€ KOpECIO-
HJCHILIIT MDK MMEBHUMH MeErapaiioHaMu JI0 Ta IIi-
cist GanaHcyBaHHsI (3 ypaxyBaHHSM KaiiOpyBa-
TpHUX  KoeQimieHTiB). 3HadeHHS  (QyHKIIT
TSOKIHHSL THCNS KOPUTYBaHHS DPO3paxoBaHi 3a
dbopmyioro [3, 11]

dl =1 9)
" HP’

A€ z; — €IEMEHT KOpPHI'YBaJlbHOI MaTpuui Z;
HP; — eMHICTb paiioHy 110 IPUOYTTIO, aBT./TOL.
EnemenT xopuryBaipbHOI MaTpUI Z:

z. =K, -h . (10)

ne Kj; — 6anaHcyBanpHuil KoedilieHT; h; — Be-
JINYMHA KOPECIIOHACHIIIT, aBT./TOI.

Buano, mo micns KOpHTyBaHHS 3aJICKHICTh
MDK BIJICTAHHIO TMOI3IKHM Ta TPAHCIOPTHHUM Ts-
XKIHHSIM BUSIBIISIETHCS HE 3BOPOTHOIO, a MIPSIMOIO.
AHANOTIYHI 3aJIOKHOCTI OyJau OTpuMaHi 1 s
IHIINX BUJIB (QYHKIIT TPAHCIIOPTHOTO TSKIHHS,
JIe TaKOX IIiCIsA OaJlaHCyBaHHs MaTPHII 3aJIexK-
HICTh 3MIHIOBajIacs 31 3BOPOTHOI HA MPSIMY.

[MoxibHa cuTyarist crnocTepiraeTbes SK JUIS
BPaHIIIHBOTO, TaK i JUIS BEYIPHBOTO IMIKOBHX
nepioaiB. s ocrarouHoro BUOOPY (yHKIIIT
TPAHCIOPTHOTO TsDKIHHS Ta 11 KoedillieHTiB Oy-
JIO 3anpornoHoBaHO HacTtymHe. [licis mepioro
pPO3paxyHKy MaTpHUIli KOPECTOHACHIIH Tmepen
movyaTkoM OaraHCYBaHHS JUIsl KOXKHOTO paiioHy i
CyMa KOpPECHOHJEHIIH, IO BiNPaBISIOTHCS 3
paiioHy i, 3aBKIH JIOPIBHIOE 3aJaHOMY 3HAYEH-
HIO 00CsTY BiONpaBJieHHS UIsA padoHy i. Aue
CyMa KOpPECIIOHJEHIIiH, 110 MPUOYBalOTh y KO-
KEH paioH j, y 3araJlbHOMY BHIIAJKy He 30ira-
€ThCA 13 3aJaHUM 3HAYEHHSIM €MHOCTI O BIJN-
paBleHHIO Uil 1bOro paiiony. [lpudomy i
PO301KHOCTI MOXKYTh OYTH PI3HHMH JIJIsl PI3HHX
paiioHiB, i 3a1exath BiJi 00paHOro BUAy QyHKIIT
TPAHCMOPTHOTO TOKIHHA. OTXKE, TMPOIMOHYETHCS
KpHUTepili BUOOPY BUIYy (YHKIIIT TPAHCIIOPTHOTO
TSOKIHHSL SIK CyMa MOJYNIB Po30iKHOCTEH cyMm
pO3paxoBaHWUX 3HAYCHb KOPECIOHACHIIIN Ta 3a-
JaHUX 3HaYCHb OOCSTIB MO MPHUOYTTIO JJIS BCIX
paiioHiB pazom

n n

K = h; —HP;| | > min. (11)
j=1\i=1

Po3paxyHku moka3ajiu, 110 Haldinmow ¢y-

HKIII€I0 TSOKIHHS € KBaJpaTHYHA 3aJICKHICTD

TPAHCIOPTHOTO TSOKIHHS BiJl BIZCTaHI IMOT3IKH,
Tabm. 1.

[IpuBeprae yBary Te, mo Ti Buau QyHKIii, ae
TPAHCIOPTHE TSDKIHHS 3MEHIIYEThCS 31 301UTh-
IIICHHSM BIiJICTaHi, 1al0Th OUIBIIY CyMapHYy pPo3-
OixuicTh K, HDK Ti BHIU, Jie TPAHCIIOPTHE Ts-
JKIHHS 301UIBIIY€ETHCS 31 30UIBIICHHSAM BiICTaHI.
TPYZIOBi 4K Oi3HECOBI MOI3JKK BpaHIli Ta yBeue-
pi, GaKTOp MANBHOCTI MOI3AKH HE € HANBaXKIHU-
BIillIUM (paKTOpOM JUTst BUOOpPI MicIsl poOOTH, Ha
BIIMIHY BiJI THX TpPYyIOBHX IEpeCyBaHb, IO
3MIICHIOIOTHCSI HA TPOMaJICBKOMY TPaHCIIOPTI.

Tabnuns 1 — Pesynbratn po3paxyHKiB Kputepito K
JUTsE BHOOPY (YHKINIT TPAHCIIOPTHOTO TSXKIHHS

DyHKLIS TOKIHAS, dj) 3HaveHHs KpUTe-
pito K, aBT./TOnt
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Kpim Toro, B Xoai A0CIiKEHb OyJIO BUSBIIC-
HO, IO SAKIIO 3 (PYHKIIT TPAHCIIOPTHOI'O TSHKIH-
Hs MO)KHa BHHECTH KOHCTAHTY, IOMHOXKEHY Ha
pemTy QYyHKIIi, TO 3HAYECHHS i€l KOHCTAHTH HE
BIUTMBAE Ha PE3yJIbTaT MOAAJBIIONO PO3PaXxyHKy
MaTpHIll KOPECTIOH ICHIIIH OKPIM BHUIIAJIKy, KOJIH
KOHCTaHTa JOPIBHIOE HYI0. JloBeneMo Iie.

I'paBitaiifina Mozellb y 3arajibHOMY BHUTIJISII

[3]

h; =G-HO, HP; -d,, (12)

ne G — OamancyBanbHMEM Kkoedimient; HO; —
€MHICTh TPaHCIIOPTHOTO paloHy i MO BiANpaB-
JIEHHIO, aBT./TOX; d; — (QYHKIis TPAHCIIOPTHOTO
TSOKIHHS.

I'paBitaiifina Moaenb MiCNs IEPETBOPEHD 3
ypaxyBaHHSIM YMOBH 30aJlaHCOBAHOCTI OOCSTiB
BiJpaBiieHb Ta NpUOYyTTiB Mae BUILAA [3, 11]

w oo LBk
ij i n
ZdzmHPmkm

m=1

Sxmo ¢GyHKIiO TSOKIHHS MOXHA BHUPa3HTH
K d; =C-f(Ll-j)HpI/I C#0,T10
Crlt,) 1, 4,

m=1

h, = HO, (14)

Bunocumo koncranty C y 3HaMEHHHKY 3a
3HaK CyMH

C-f(L,.].)-HPj~kj

m=l1

h,, = HO, (15)

Koncranta C y 4HCTIBHUKY Ta 3HAMEHHUKY
CKOPOYYEThCS

f(Li/)'HP_/ 'k./

if(Lim).HPm .km

m=1

h, = HO,

q

(16)

OTxe, 3HAYCHHS KOHCTAHTH HE BIUIMBAE Ha
oAbl PO3PaXyHKH MATPHINl KOPECIIOHICH-
L.

BuchHoeku
31 30UIBIICHHSIM BiJICTaHI TepecyBaHHS 30i-
JIBIIYETHCS MOTHBAIIS IO BUKOPHCTAHHS 1HIH-
BiZlyallbHOT'O TpaHCHopTy. DYHKIisI TpaHCIIOPT-

HOT'O TSDKIHHS JJIs1 KOPECIOHACHIIIH, 10 MPOX0-
9tk yepes LIJITUM, 31 30UIbIICHHSM BiICTaHI
MOI3JIKK HE 3MEHIIYETHCS, AK IepeadadeHo ic-
HYIOUMUMH MOJIEISIMU, a HaBmaku, 3pocTae. Lle
MOSICHIOETHCSL THM, IO JUIS YYACHHKIB JTOPOXK-
HBOTO PYyXY (a 11¢ y OLIBIIOCTI JIFOAX Ha BJIACHUX
JIETKOBHX aBTOMOOLISIX), SIKi POOJISATH TPyIOBi
4y Oi3HECOBI IMOI3JKK BpaHIli Ta yBeuepi, (ak-
TOp AAJBHOCTI MOI3AKH HE € HAMBAKIMBIIIAM
(akTopoM JyIs BHOOpPI MiCIst poOOTH, Ha BifMi-
HY BiJI THX TPYIOBHX IepecyBaHb, IO 3JiicC-
HIOIOTBCS HA TPOMAJICBKOMY TPAHCIIOPTI.

SAxmo (yHKIOiII0O TPaHCHOPTHOTO TSDKIHHS
MOMHOXXHUTH Ha KOHCTaHTY, TO 3HaYCHHS KOHC-
TAaHTH HE BIUIMBA€ HAa MOJANBII PO3paXyHKH
MaTpHIll KOPECTIOH ICHIIIH OKPIM BHUIAJIKY, KOJIH
KOHCTaHTa JOpiBHIOE HYII0. OTKe, KaniOpyBaTn
(YHKIIIO TPAHCIIOPTHOTO TSDKIHHS MigO0pOM
1i€T KOHCTAaHTH HEMA€E CEHCY.
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Bacsiabko JIMutpo BosommMupoBMu', acHCTEHT
kadeapu opraHizariii i 0e3MeKH TOPOKHBOTO PYXY.
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IopoxHi# yHiBepcutet, 61002, Ykpaina, M. Xapkis,
Byn. SpocnmaBa Myaporo, 25, ten. +38-067-29-06-
304, zdv964235@ukr.net

Adjustment of a type of traffic function for calcu-
lation of origin-destination transit flows across the
central part of the city

Abstract. Problem. The article refers to the problem
of the concentration of traffic flows in the central
business part of a large city. The transport problem
in the city center can be solved by the creation of
transport ring roads. To do this, it is necessary to
know the capacity of the sections of the ring road,
and for this purpose it is necessary to calculate traf-
fic flows along the ring. To do this, we use a gravita-
tional model for calculating the origin-destination
trip matrix. This matrix is needed for future traffic
assignment on the constructed transport ring. There
are several types of transport gravity functions pro-
posed by the different authors and we need to choose
the right one or create a new type of the function to
solve the current task. Goal. The goal is to suggest a
criterion for choosing the optimal form of transport
gravity function in a given problem. Methodology.
We use the gravity model of transport trip distribu-
tion along the road network and the Shatsky-
Sheleyhovsky calculation procedure. The proposed
criteria for choosing the proper gravity function is
the sum of absolute values of the differences between
the sum of origin-destination trip values for certain
destination mega-region and the given arriving ca-
pacity of this mega-region. Results: A criterion for
choosing the optimal form of transport gravity func-
tion is developed. Several forms of gravity function
were considered and estimated by the proposed crite-
ria. The best type of the gravity function for the given
task is the quadratic function. With increasing travel
distance, the motivation for using individual
transport also increases. Originality. It is shown that
multiplying the function of transport gravitation by a
constant (except zero) does not affect the calculation
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of the matrix. Practical value. The obtained results
are used in the developed method of calculating the
required capacity of the sections of the transport
ring, which can be constructed in a large city to re-
duce the traffic load on the central part of the city.
This is explained by the fact that for those who drive
their own cars and make trips in the morning and in
the evening, the travel factor is not the most defining
factor in choosing the job, as opposed to those who
use the public transport.

Key words: transit origin-destination flows, origin-
destination trip matrix, transport traffic gravity func-
tion.
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YTouHenne BHAa (QYHKIUH TPaHCHOPTHOIO
TATOTeHHUS B pacuére TPAHCIIOPTHBIX
KOppecnoHAeHIHIA, TPAH3UTHBIX st

IEHTPAJBLHON YacTH ropoaa

Annomayus. B cmamve paccmompenvi Hekomopwie
6UObL (YYHKYUU MPAHCHOPMHO2O MALOMEHUs U 603-
MOJCHOCMb UX NPUMEHEHUsT NpU pacuéme mpauc-
NOPMHBIX  KOPPECROHOeHYUL, KOMOopbvle NpPOXoosim
MPAH3UMoOM Yepe3 YEHMPATbHYIO YACmb  20P00a.
Ipeonoosicen kpumepuil 015t 6b1OOPA ONMUMATLHOZO
6UOA (DYHKYUU MA2OMEHUs, NOKA3AHO, YO He3a6U-
CUMO Om 3HAYEHUSL KOHCMAHMbL, KPOMe HYJIsL, HA KO-
MOPYIO MONCHO YMHONCUMb QYHKYUIO MPAHCROPI-
HO20 MS20MeHUs, pe3yJibmam pacyemos Mampuiybl
KOPPEeCnoHOeHYUll He MeHSemCSL.

Kniouesvle cnosa: mpansummuvie mMpaHcnopmuwie
KOPPECROHOSHY UL, MaAMpUuya mpaHcnopmHuIX Koppe-
CHOHOeHYUll, QYHKYUS MPAHCTIOPMHO20 MALOMEHUSL.
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