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CHANGES IN THE PARAMETERS OF FUNCTIONING OF INTERCITY PASSENGER
TRANSPORTATION SYSTEM

The speed of communication on any route, directly and indirectly through the function of redistribution of traf-
fic volumes, causes an increase in the number of movements, traffic volumes, transport work, in the network of the
appropriate type, at the same time the values of the medium system coefficient of passenger capacity use and the
number of vehicles may vary both in the direction of the increase and vice versa. The results of the calculations of
the basic parameters of the functioning of intercity passenger route systems for various values of the speed of com-
munication on intercity railway routes established the appropriate mathematical model for determining the parame-

ters of this passenger communication.
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model.

Introduction

The results of the work determined the basic indi-
cators of the functioning of the system of intercity pas-
senger traffic. These indicators include: the number of
movements in the network; volume of transportation;
transfer ratio; transport work; average distance of the
route; average distance of the network ride; medium
coefficient of passenger capacity use; required number
of buses / cars. According to the analysis of the methods
and models of calculations of the basic indicators of the
functioning of the system of intercity passenger traffic,
it was assumed that the change in the quantitative char-
acteristics of the parameters entering into the system or
the quantitative characteristics of its elements may lead
to a change in the quantitative indicators of the func-
tioning of the system itself or its individual elements.
The hypothesis about the possibility of dependencies of
the basic indicators of the functioning of the system of
intercity passenger route transportation from the param-
eters of the parameters or elements of the system itself
is introduced. The analysis of scientific approaches to
the substantiation of the theoretical foundations of sys-
tems of intercity passenger route transportations shows
that the process of functioning of certain transportations
does not fully take into account the complexity of inter-
connections of the basic characteristics of such systems
and their mutual influence. The theoretical basis for
studying the basic laws of the functioning of the system
of interurban passenger route transportation should be
based on scientific approaches that take into account the
changes in the input parameters in this system.
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Theoretical Background

The study of travel behavior was mainly limited to
an understanding of transport models in urban and inter-
regional areas [1-3], such as traveling outside of your
“usual residence” using public transport, namely buses.

The modal choice for long journeys depends on
the various characteristics of the trip, including the
purpose of the trip and the destination to which the trip
is being made. Models for choosing a logistic regime for
life were created for night and single trips from urban
and rural areas [4-6]. In addition, the time of year was a
significant factor influencing long journeys [7-9].

All passengers are divided into several classes ac-
cording to certain economic characteristics [10]. There
are also several ways to transport passengers to choose
from. To determine the passenger's behavior when
choosing a vehicle, the theory of utility, the utility func-
tion, is given in the literature [11-13]. Usually passen-
gers choose vehicles on the basis of their ideas about the
advantages of their transportation, and not about others.
In accordance with the characteristics of the passenger
traffic structure, an organizational structure of passenger
traffic was created taking into account the cost, time,
safety and comfort of the passenger in terms of the av-
erage passenger. This demonstrates the fairness of the
organizational model of interregional passenger trans-
portation [14].

The quality of passenger road transport plays a
large role in the future demand of urban and interre-
gional passenger transport [15-17]. Analysis of the best
practices in the organization and management of urban
passenger transport shows that the main goal of public
transport is not only providing services in the required
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quantity, but also meeting the growing needs of the
population in passenger services [18]. Assessment of the
passenger and quality depends on various factors that
are evaluated by qualitative indicators.

Materials and Experiments

Influence of speed of connection in the railway
network on its parameters was provided by modeling of
the operation of the railway route network of intercity
passenger routes in Ukraine taking into account the
distribution of routes into two groups according to the
maximum speed of communication on the route. The
simulations take into account the existing 25 nodes,
which are determined by the regional centers, and 92
railway tracks. Among the identified railway routes are
those that provide a speed of driving up to 80 km/h. and
up to 160 km/h. This is due to the division of the inter-
city passenger route network into two networks. The
first route network of rail transport includes 76 routes
with speeds up to 80 km/h, another one includes 16 with
speeds up to 160 km/h. The variable input parameter in
the system of intercity rail passenger routes is the speed
of communication on the routes of the second group. It
was chosen that the speed of the first group was un-
changed, and the speed of the connection on the second
routes increased by 10%, 20%, 40%, 60%, 80% and
100%. Based on the results of the calculations, the basic
indicators of operation of the first and second railway
network, which are summarized in tables 1 and 2, were
determined.

Table 1.
Basic indicators of functioning of the first group of
railway route networks with speed of communication
(Venmapvep.1) 60km./h. when changing the speed of
communication (Venmap.vep.2) in the second group

Table 2.
Basic indicators of functioning of the second group of
railway route networks with speed of communication
(Venmap.vep.1) ) 60km./h when changing the speed of
communication (Venmap.mep.2) iN the second group.

The ratio of speeds between intercity rail networks

speeds between intercity rail networks Ven.mvap.mep.2 /V cmmapvep.1
1,7 1,9 2,2 25 2,9 3,2
39765 38676 35953 | 33228 | 30505 27781
48105 46790 43495 | 40198 | 36904 33607
1,21 1,21 1,21 1,21 1,21 1,21
18214 17715 16467 | 15220 | 13973 12725
415 415 415 415 415 415
458 458 458 458 458 458
0,38 0,38 0,38 0,38 0,38 0,38
1351 1314 1222 1134 1046 960

Venmapvep.2 IV ermap.vep. 1

1,7 1,7 1,7 1,7 1,7 [ 1,7
2396

14708 | 15797 | 18520 | 21245 | 8 26692
2163

13275 | 14259 | 16716 | 19178 | 6 24094

1,11 |111 |121 [111 [111]111

8381 | 9003 | 1055 | 1210 | 1365] 1521

529 [529 [529 [529 |[529 |529

570 [570 |[570 [570 |[570 |570

0,39 [038 |03 [0,39 |[0,39 0,39

204 [ 221 | 259 [294 | 329 |367

Results

The information given in table. provide an oppor-
tunity in building appropriate graphs of changes in pas-
senger traffic Quumapmep.1 aNd Qurapmep2 iN the first and
second group of intercity railway passenger routes.
Fig. 1 shows the corresponding graphs.
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Fig. 1. Graph of changes in the parameters of passenger
traffic Quumap.vep.1 AND Qs mapep.2 iN the first and second
groups of intercity railway passenger routes

The functions of the dependence of Py map.mep.2 and
Picamap.vep.1 FrOMVen apvep.2 'V cnmapmep.1 8re determined.

O (mco.map.mep.1) — the number of passengers
carried by the first group of railway routes.
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Fig. 2. Graph of depeﬁdencyAQm,Map,Mep,l from

Vcn,Map.Mep,Z /Vcn.Map,Mep.l . and A)K}:[.Map.Mep. 1.

Fig. 2. shows a graph of the dependence of

QJ/CO‘Map‘MepAI fro chnA.MapA.uepAZI Vcn,Map,.wepJ . and Aalc'd,.wap,.wepl ,
where A,couapnep.s NUMber of vehicles.

phweden Qxc‘b

Fig. 3. Graph of dependency Qumap.ep.2 from
VcrLMapAM::pQNanmap‘MCPA1- and A)KuAmap.McpAZ

Fig. 3. shows a graph of the dependence of
Qoconaprep.2 FrOMVen sap vep. 2N en.suap sep.1. AN Ao siap.siep.2.

According to the obtained functions, it is possible
to carry out the corresponding calculations of the values
Quuap.riep.1 AN Qap.ep.2 10 COMpare them with the tabular
ones according to the table. 5.6.1. and 5.6.2, which will
ensure that AQuapwep.s and AQuap.rep2 are calculated
between these indicators. The results are summarized in
Table 3.

Table 3.
Comparison of tabular and calculated values of
PMap.MepAl and PMap.MepAZ

Tabular values Calculated values| AQuup. AQuuap.nie
Q.wap.,wep. Q.wap.,wep. Q.wap,.uep. Q,wap.mep.
1 2 1 2
48115 | 16294 | 51965 | 17598 | 5,79% 8%
43167 | 20823 | 45758 | 21865 | 3,13% 5%
39873 | 23841 | 45854 | 27180 | 5,97% 14%
37785 | 25749 | 39297 | 23818 | 9,22% -8%
35701 | 27658 | 42127 | 30148 | 10,90% | 9%
35870 | 28461 | 35870 | 31592 | 10,22% | 11%
Total: 9% 9,08%
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Lllsuoxicme cnoayuenns Ha 6y0b-aKOMY MAPWPYmi, npamo abo nobiuno yepes GyHKyilo nepeposnooiny oocseie nepegesens,
BUKIIUKAE 30LIbULIEHHSL KITbKOCTI Nepese3eHb, 00Ca2i6 nepeeeseb, MpaHCnOPMHUX Onepayill 8 Mepesici 6i0n08iOH020 Muny, npu
YbOMY CepeOHE HABAHMANCEHHS CUCEMU 3 NACANCUPOMICIKICIIO | KITbKICMIO MPAHCROPMHUX 3AC00168 MOdce 3MIHIO8AMUCS, |
naenaxu. Ha ocnogi pe3ynomamis po3paxynkie 0CHOBHUX NAPAMEMPI8 CUCIEM NACANCUPCOKUX MAPUPYMIB 0ANeKO20 NPAMYBAH-
Hs NPU Pi3HUX 3HAUEHHAX WBUOKOCMI CRONYYEeHHs HA 3aNI3HUYHUX MAPWPYMAX 0a1eK020 NpAMyeanHs Oyna cmeopena 8ionogiona
MamemMamuyHa mooens OJis BUSHAYEHHS Napamempie 0aH020 NACAHCUPCLKO20 obcay2o8yeanns. Tlumanns pospaxynky excniya-
MayiiHUX XapaKmepucmux mpaHcnopmuux 3aco0ie y MidCMICbKUX NACAACUPCLKUX NePeBe3eHHAX PO32NA0dN0cs bazambvma eye-
HUMU i € npedmemom 00Caioxcens 0oHuHi. OCHOBHUMU HANPAMKAMU OOCTIONCEHD 3 ABUNUCH BUABTIEHHS 3AKOHOMIPHOCMEN 3MIHU
MaKko2o NOKA3HUKA eKCHIyamayii mpancnopmuux 3acodie y OaneKkux Naca’cupcobKux nepese3eHHsx, K 00cse NAcadCupCbKux
nepegesenv. [ocCniodceno nUmManHs wooo 6niuey (Qakmopie 306HIUHBO2O Cepedosuwa Ha pobomy MmpancnopmHux 3acodie y
MINCMICOKUX NACANCUPCLKUX nepesesentsax. HeobXiono okpemo 6usHauumu HAyKo8i OOCHIONCEHHS, CHPAMOBAHI HA BUBHEHHS.
6NUBY 3MIH KITbKICHUX XAPAKMEPUCUK eKCHIYaAmayii mpaHCnOpmuux 3acodie npu nacaircupCcoKux MidCMICoKUX Nepese3eHHsx
Ha KinbKiCHI 3HAUeHHs iHwuX. 3anpononosano nioxio, AKull 00380156 MOOeno8amy NONUmM Ha NOi30Ku ma to2o po3nodin 8iono-
8IOHO 00 COYIANLHO-EKOHOMIYHUX 0COOIUBOCMEN Pe2iOHI8 K 3 €OHYE Mapupym i MEXHIYHUX XAPAKMEPUCIIUK CAMO20 Mapuipy-
my. OcHosHy yeazy asmopamu npuoiieHo GUIHAYEHHIO MOJICTUBOCTeEl pe2ylio8atHs 00cA2i6 nepegeseHb 3a 00NOMO20I0 pe2yio-
8aHHs Bapmocmi maxko2o nepemiwyents. Memoio maxko2o 0ocniodxcents OYI0 6USHAYUMU MAKY MAKCUMATbLHY 6apmicmb nepemi-
WeHHs, npu AKIL mpancnopmui 3acoou 6y1u 6 MaKCUMAIbHO 3aN08HEHO NACAHCUPAMIL.

Le susnauac 6naus 308HiUHBO20 CEPeOOBUYA HA PAO eKCIYAMAYIUHUX NAPAMEMPIS YUX CUCEM 3a PAXYHOK MONCIUBOCHE
KiIbKICHOT 3MIHU napamempis, wo 6xo0smo 6 cucmemy. Bcmanogieno, wo cyuachuii cman HAyKogux nioxooié He NoGHOI Mipoio
8PAXOBYE B3AEMO3B'AZ0K MIdC eleMeHMAMU CUCTEMU RACAICUPCOKUX MAPWUPYMIE 0aNeK020 NPAMYBAHHS NPU PO3PAXYHKY OCHOB-
HUX napamempie cucmemu. JJose0eHo, wjo NUMAHHA NOOATLUIO20 PO3GUIMKY HAYKOBUX NiIOX00i8 00 ocobrugocmell 8paAXY8aHHSA
630EMHO20 6NIUBY KINLKICHUX XAPAKMEPUCIUK e1eMEHMI8 CUCTNEMU MINCMICOKUX NACAACUPCOKUX MAPUPYIMHUX NEPEEe3eHb €
AKMyanbHUMU ma Makumu, wjo nioaeaioms GUEUEHHIO.

Knwuosi cnosa: mpancnopmua cucmema, MidCMicoKuil ACAICUPCLKUL MPAHCROPMHULL MAPUWPYm, OCHOSHI napamempu
nepegesens, epeKmusHicnyb, MoOeb.
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