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Abstract

Purpose: In the first place among the urban transport problems by its importance is the issue of the capacity
of city streets and roads. There are the contradictions that arised in the movement of the traffic on city
streets, creating a corresponding complexity of their functioning. Mutual influence of pedestrians on
vehicular traffic and vice versa, as well as the needness to ensure the safety of city traffic conditions are
required the introduction of restrictive and prohibitive measures which, in turn, affect the speed of the
transport streams and the capacity of road network. Methods: To analyze the patterns of occurrence of
congestion on main streets and perform a theoretical study of measures aimed at improving the efficiency of
the road network of the city. Results: We revealed laws of occurrence of congestion on main streets, set the
list of obstacles that cause delay the movement of vehicles on the road network of the city and their
frequency. Discussion: The main focus for solving the problems of traffic congestion occurrence should be a
system of regulating system correlation of demand on the trip and suggestions as street and road
infrastructure with the purpose of its loading at the acceptable level.

Keywords: delay the movement; highways; road network; traffic congestion.

1. Introduction the lower the speed, the greater would be a waste of
time, but that increasing time spent moving is not
always satisfied consumers of the transport job.

The emergence of congestion on major RN and
most important cities of Ukraine has become the
norm and at this stage is not observed to improve the
situation. Long traffic jams are more often becoming
the cause of not only time, but also economic losses.
As we know that congestion phenomena inherent
hysteresis property, which means the phenomenon is
much easier to prevent than to liquidate further.
Therefore, more and more relevant is the study of

In the first place among the urban transport
problems by its importance is the issue of the
capacity of city streets and roads.

As we know the capacity of the road network
(RN) is the main indicator of creating the effective
functioning of the transport system of the city.

There are the contradictions that arised in the
movement of the traffic on city streets, creating a
corresponding complexity of their functioning.
Mutual influence of pedestrians on vehicular traffic

and vice versa, as well as the needness to ensure the
safety of city traffic conditions are required the
introduction of restrictive and prohibitive measures
which, in turn, affect the speed of the transport
streams (TS) and the capacity of RN.

Each area of the city street has its planning
features that allow the car to move at a speed
determined by the rules of the road. It is known that

the formation mechanism of congestion.

2. Analysis of the latest research and
publications

The theme of the formation of traffic congestion
described in the works of such authors O.M.Bakhtin,
O.A. Bilyatynskyi, S.A. Waxman, G.U. Vasilyev,
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V.I. Hooke, V.G. Zhyvohlyadov, L.E. Kushchenko,
M.M. Osetrin, Y.O.Reytsen, V.V. Semenov,
0.0. Tsarikov.

3. Research tasks

To analyze the patterns of education congestion on
main streets and roads of human settlements.

4. Research results

Speed is one of the most important indicators of the
movement of vehicles (V), beacause they are
characterized by its objective function. Any speed
reduce of the vehicle is compared to the permitted,
moreover the break in the movement (the delay), is
resulting in economic losses. The speed of vehicles
combination on main streets, mainly depends on
traffic delays arising during implementation.
Therefore, the efficiency of RN provides the
achieving of minimum delay in the movement of the
vehicle by its respective operating conditions.

The transport delays can be with systemic or
local nature. The systemic nature is directly related
to the plan of the city. For example, the radial-ring
structure of the city center is overloaded transit
flows. The local nature of the delays is associated,
mostly, with a capacity of transport nodes and other
elements of RN and means of traffic management.

Considering that the transport delay and the
queue length are the function of the street network
capacity, then further focuses will given to delays
causes which are arising from the movement of
vehicles and congestion.

The delay traffic on the RN is the availability of
various kinds of interference that causes the forced
change speed of its movement and increase the time
spent on the move. In other words, it is inefficient
driving the V.

The delay of the vehicle when it moves through
the RN must consider loss of time at the forced stop
or reduce speed to pass the priority flows or the
presence of obstacles that make regime change
movement the V [1].

Grouping of the main influencing factors on the
changing modes of vehicular traffic on highways can
make the source of their actions. The list of
obstacles that delay the movement of vehicles on
Kyiv RN, and their frequency are shown in Table 1.

Tab. 1. The relative frequency of obstacles to movement

Ne Name of traffic obstacles Frequency,
of order %
1 Transportation crossroads:
- adjustable 25
- unregulated 6
2 Pedestrian crossings:
- adjustable 15
- unregulated 5
3 Public transport stops 10
4 The change of direction
(maneuvers) V:
- change lanes 3
- leave the main 5
direction of motion
- entry to the main 5
direction
5 Parkings of the V within 14
the roadway street
6 Road Signs 7
7 Unsuitable road 5
conditions

To consider in this work the delays in system
positions, was offered the traffic delays
classification in depending on the location and
circumstances of the cities (Picture 1) [2].

A survey in the thesis [2] analysis of research is
allowed to  generalize reconstructive and
organizational measures that help to reduce transport
delays, namely:

— increase the width of the carriageway streets
(by removing the tram tracks, the bands or
distribution Boulevard, reducing the width of the
sidewalk with simultaneous laying of passages
through the first floor, the transformation of radial
streets into highways streets in continuous
movement, prohibition of parkings vehicles on the
roadway street);

— the introduction of reverse lanes (the
"bottlenecks", for example, on bridges and
overpasses. Taking into consideration the uneven
distribution of the intensity of traffic in the areas
morning and evening);

— the organization of the central bands of
permitted left turn;

— the allocation of special lanes for public
transportation while installing them special road
signs which allow them entry to cars with two or
more passengers;
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Time spent on movement in cities

Passengers Pedestrians
| Transport |
In place of origin Under the circumstances of origin
At unregulated crossroads < During the accident
At self-regulated crossroads l—
L During the congestion
At isolated crossroads <
In the squares — — During coordinated regulation
"Green Wave"
At the crossroads at different levels  [¢—
v L ) When you enter ASTM
On the bridge ¢
During the reconstruction and repair
. . —>| work
At railroad crossings <

Fig. 1. Classification of traffic delays on places and circumstances

— the implementation of automated systems for
traffic management (ASTM) for network lines
(using the system control algorithms) in the central
areas of cities, thus reducing transport delays on
15 - 20%j;

— the organization one-way streets (street
capacity increased on 25 - 30%);
— the differentiation streets by mode of

transport (for movement of trucks) and the modes of
motion (continuous or controlled);

— the priority of public transport;

— to use of special pedestrian signals.

Thus, we can say that the problem of reducing
traffic delays and increasing the capacity of city
streets and roads can only be solved using complex
measures: the organizational, the planning, the
technology management and several others.

Reduction of the speed traffic and appearance
queue waiting leads to delays in transport of RN. In
general, it is defined as [3]:

ty=t, +1, +1, +1, (1)

where ¢, — loss of time by reducing the vehicle

speed in the main direction;
t, —loss of time due to run over;

t;, —loss of time due to the formation of queues;

t,. —loss of time during acceleration and stop.

The greatest influence on transport delays with
increasing intensity make ¢, Because this turn

arises by reason of waiting for further movement.
The average retention rate (7, ) is the amount of

delay each vehicle divided by the number (N) V that
drove by [4]:

N

>,

Ly = iz;\, 2

Most theories argue that the delays vehicles
depend on two components: on time, during which
the car drove through traffic congestion place in the
absence of queues, and on the flow behavior within
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congestion area. Herefrom, the delay does not
depend on the structure of the queue, so the
management must direct impact not on the queue,
but in most areas of congestion [5].

In today's scientific literature is no universally
accepted definition of "congestion".

Contemporary popular science car terms
dictionary explains the concept of congestion as a
state that corresponds to a reduction of traffic speed
to zero because of the excess of actual traffic
capacity of the road [6]. The Dictionary expert -
automotive defines congestion as the delay in the
movement of traffic caused by a sharp decline in the
road capacity in this sector. So the practice
specialists of the traffic management determine the
situation on the road, if a driver for one to three
cycles can travel in any direction urban congestion,
the traffic, or the so-called "traffic congestion", it
can not go. If the cycle of traffic lights adjustment of
90 seconds and the driver have to wait from 3 to 5
cycles, it is called situation before congestion. Only
stop standing in line more than 7,5 minutes (or five
cycles of regulation), the driver turns in congestion
situation [6].

Traffic congestion - a state of traffic on the
section of the road network, in which the speed of
the vehicle is close to zero, and the density of traffic
reaches the maximum value and the time of travel
sites  congestion road network  increases
significantly.

In the practice of traffic congestion has often
seen as a negative factor stormy motorization the
shortage of road space. Sustained growth of the fleet
concentrated in relatively small areas inevitably
leads to the congestion of the road network and the
periodic occurrence of the congestion. Characteristic
for the congestion high density of the traffic and low
average speed connections make it impossible
efficient transport system of the city. However, the
principles maximize efficiency lanes carriageway
directions of movement and overall crossroads were
built at the upper limit use of their potential and the
initial stage of formation congestion states [7, §].

Congestion places on city streets, where the
worsening traffic conditions, can be divided into two
types [9]:

constant places where congestion and
deteriorating road traffic conditions observed daily
in almost the same time (availability crossed a par
with other streets, contiguity, branching, tramways,

public transport, slopes, narrow, technical means and
methods of movement, condition of the roadway,
etc.);

— random places in which the congestion
situation arising from loss of bandwidth of RN
elements on insignificant time due to the weather
and climatic conditions, traffic accidents, road
repairs, accidents at utilities, public events, etc.

Causes of the congestion state is the combination
of the following major factors:

— organizational management —  circuit
organization and traffic management are developed
without considering the peculiarities of formation
and distribution of traffic in this part of the road
network;

— deficit — the lack of significant size of the
roadway strip;

— unpredictable - the formation of an accident
with serious consequences, weather conditions,
natural disasters; major repair and construction work
on the section of the road network without the use of
appropriate measures and traffic control.

— There is the description of individual traffic
jams and congestion series [10] in the work:

Single congestion is caused by traffic conditions,
such as red light, accidents, narrowing, etc. In this
situation, the excess inflow condition of the vehicle
in the congestion over the outflow easy perform, if

narrowing will have the capacity of p,,, and the

inflow p, , then if p, >p, , the congestion will

increase. In theory, such behavior is similar to the
behavior of the queue, that is described as the
queuing theory, except of the spatial dimension -
increasing congestion from the tail.

Congestion series are characterized by the
outflow of vehicles from the congestion which are
taken place considering one vehicle per two seconds

for one lane, if mark it p . That congestion will

grow when p, >p, .

The main tasks in ensuring the effective
functioning and the appropriate level of convenience
of cities” RN vehicle traffic is the minimization of
delays and the improvment of transport safety in the
event of the above described situations. For
providing the required capacity of the road network
of the city it is necessary to establish the appropriate
road conditions, such as carrying out the building of
new ones and reconstruction of existing engineering
and transport constructions and elements of streets
and roads, but it is not always the solution of these
issues will improve the operation of the network,
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because across with technical measures,which are
based on the construction and reconstruction of
streets and roads, should be decided the questions of
effective measures using for traffic management,
that is allowed you to manage with the traffic flows
on city streets.

In moderm conditions of Ukraine cities” development
there is especially acute question of improving the
methods of forecasting and planning of transport
systems, including all the questions of its infrastructure
development. In this case it is important to create the
comprehensive methodology for evaluation and
optimization of the road network in the cities and the
system of movement of motor transport.

To ensure quality operation of cities’ RN, it is
necessary to implement the effective methods for
traffic management, including the set of technical
and organizational measures which are aimed at
maximum using of the transport stream
opportunities that are provided geometrics street and
its condition.

5. Conclusions

However, the transport situation becomes critical
when the level of motorization reaches values that
exceed the capacity of the road network. Congestion
become commonplace when overloaded strips are
not able to pass on the race flows that have reached
capacity, and at the intersection of the settlement.

Therefore, the main focus for solving the
problems of traffic congestion occurrence should be
a system of regulating system correlation of demand
on the trip and suggestions as street and road
infrastructure with the purpose of its loading at the
acceptable level.

Congestion situations that arise in the city and
RN are caused by various reasons and are
significantly increased the cost of the moving. So far
one of the effective case to reduce the traffic delay
and the congestion localization in the most important
and significant cities is the redistribution of traffic
on the alternative routes.
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3aKoHOMIPHOCTi yTBOpPeHHSI TPAHCMIOPTHHX 3aTOPiB HA BYJINYHO-IOPO:KHiN Mepexi micT
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Mera: Cepen MICBKHX TPaHCIIOPTHHX IPOOJIIEM HAa MEPIIOMY MICIi MO CBOEMY 3HAYEHHIO € mpobjeMa IpOITyCKHOI
CIPOMOYKHOCTI MICBKUX BYJIUIb 1 gopir. Came npoTupivys, sSiKi BHHUKAIOTh B OpraHizalii pyxXy TpaHCIIOPTHUX MOTOKIB
0 BYJWISX MICT, CTBOPIOIOTH BIAIIOBiNHI CKIATHOCTI IXHBOTO (PYHKIIIOHYBaHHS. B3a€MOBIUIMB MIMIOXOIIB Ha pPyX
TPaHCIIOPTHUX 3acO0IB 1 HABMNAKH, & TAKOXX HEOOXiqHICTh 3a0e3ledyeHHss yMOB O€3IEeKH MICBKOTO pyXy BHMararoTh
BIIPOBAKEHHS 0OMEXYIOUHX 1 3a00pOHHUX 3aXOJiB, SKi, B CBOIO UePry, BIUNTUBAIOTH HA MIBUIKICTh PYXY TPAHCIIOPTHIX
HOTOKIB 1 HPOITYCKHY CIPOMOXHICTh BYJIMYHO-IOPOXHBOI Mepexi. Meronu: IlpoBectn anami3 3akoHOMipHOCTEH
BUHUKHEHHS TPAaHCIIOPTHHX 3aTOPIB Ha MaricTpajJbHUX BYJHISAX MIiCTa Ta BHKOHAaTH TEOPETUYHE OOIPYyHTYBaHHS
3ax0/iB, IO HalpaBlieHI Ha TMiIBUIIEHHS e(EeKTHBHOCTI (YHKIIOHYBaHHS BYJIMYHO-IOPOXKHBOI Mepexi MicTa.
PesynbTaTn: BusBieHi 3aKOHOMIpDHOCTI BHHUKHEHHS TPAHCIIOPTHHUX 3aTOpPIB HA MATiCTPANIbHUX BYJIHIIX MICTa,
BCTaHOBJICHUH MEPENiK MEPEenIKo, SKi CIPHYUHIIOTh 3aTPUMKY PyXy TPAaHCIOPTHHUX 3ac00iB Ha BYITHYHO-IOPOKHIN
Mepexi Micra Ta ixHS dYactota. OOroBopennsi: OCHOBHMM HanpsMKOM HOJOJIAHHS TIpoOJieM BHUHHKHEHHS
TPAHCHOPTHUX 3aTOPiB MOBHHHA OyTH CHCTEMa PETYJIIOBAHHS CIIBBIOHOIICHHS TOMHUTY HA IMOI3AKY 1 MPOMO3HUIN] Y
BUTJISII BYJIMUHO-IOPOXKHBOT IHPPACTPYKTYpH 3 METOIO MIATPUMKH ii 3aBaHTa)KEHHS Ha IIPUITYCTUMOMY PiBHI.

Kio4oBi ciioBa: By TMYHO-OPOXKHS MEPExKa; 3aTpUMKa PyXy; MaricTpajibHa BYJHUIs;, TPAHCIIOPTHHIA 3aTOD.

A. B. Crenmanuyk', A. A. Beasitbineknii’, C. F0. Tuvkunna®’. 3aK0HOMepHOCTH 00pPa30BAHUs TPAHCIOPTHBIX
3aTOPOB HA YJIMYHO-10POKHOI1 CeTH rOPOI0B

Hanmonanbnuil aBuannoHHbIi yHuBEpcuTeT, np-k Kocmonasta Komapoga 1, Kues, Ykpauna, 03680

E-mails: 'olst.ph@mail.ru; *beljatynskij@mail.ru; *svetlana_timkina@ukr.net

Heab: Cpenu ropoAckux TPaHCHOPTHBIX NMPOOJEM HA IEPBOM MECTE II0 CBOEMY 3HAYCHHUIO MpoOieMa MpOITyCKHON
CIIOCOOHOCTH TOPOJACKUX YNHUI[ M JOpor. VIMEHHO NMpOTHBOpEUMs, KOTOPhIE BO3HUKAIOT B OPraHW3alldd IBHXKCHUS
TPaHCIIOPTHBIX IOTOKOB IO YJIHIAM TOPOJOB, CO3JAIOT COOTBETCTBYIOIIME CIIOKHOCTH WX (PYHKIMOHHPOBAHMS.
B3anmoBnusiHEE TIEIEX010B Ha IBM)KEHHE TPAHCIIOPTHBIX CPENICTB U HA00OPOT, a TaKkkKe HEOOXO0AUMOCTb 00eCIeUeHHUS
yCIOBUI O€30I1aCHOCTH TOPOJICKOTO JABIKEHHS TpeOYIOT BHEIAPCHMS OTPAaHMUYHMBAIOIIAX W 3alpellalolnX Mep,
KOTOpPbIC, B CBOIO OYCPC/b, BJIHAIOT Ha CKOPOCTH ABMKCHHUSA TPAHCHOPTHBIX IMOTOKOB M MPOITYCKHYIO CHOCO6HOCTL
YIMYHO-JOpOXHOM ceTh. Mertoasbl: IIpoBecTn aHalin3 3aKOHOMEPHOCTEH BO3HUKHOBEHMS TPAHCIIOPTHBIX 3aTOPOB Ha
MAaruCTpajbHbIX YJIMIAX TOpoJia W BBIIOJIHUTE TCOPECTUYCCKOEC O60CHOBaHI/Ie MepOl’[pHﬂTMﬁ, HalpaBJICHHbBIX Ha
noBbImieHne 3()(HeKTUBHOCTH (YHKIMOHUPOBAHUS YIMYHO-IOPOKHOM ceTh ropona. Pedyibrarnl: BrlsiBieHHBIC
3aKOHOMEPHOCTU BOZHUKHOBCHHSA TPAHCIIOPTHBIX 3aTOPOB Ha MArucCTpajbHBIX YJIMIAaX ropoaa, yCTaHOBJICH ICPCUCHDL
TIPENSITCTBUH, KOTOPBIE BBI3BIBAIOT 33J€PKKY JBI)KEHHS TPAHCIIOPTHBIX CPEACTB HA YJINYHO-IOPOXKHOW CETH ropoja u
ux yactota. O6cy:xkaenne: OCHOBHBIM HAIIPaBJICHUEM IIPEOIOJICHHSI MPOOJIEM BO3HUKHOBEHHS TPAHCIIOPTHBIX 3aTOPOB
JIOJDKHA OBITh CHCTEMa PEryJIMpPOBAaHMs COOTHOIICHHS CIIPOCA Ha TOE3/IKY W MPEJIOKEHUS B BUJIE YIUYHO-TOPOXKHON
HHQPACTPYKTYPHI € LENIbIO NOANEPKAHHS €€ 3arpy3KH Ha JOIyCTHMOM yPOBHE.

KaroueBble ciioBa: 3aICpKKa ABUIKCHHUA; MaruCcTpajbHad yJula, TpaHCHOpTHbIﬁ 3aTOpP; YJINIHO-AOPOKHAs CCTh.
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