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Abstract. Traffic flows associated with the movement of passengers and
goods, characterized by traffic intensity, speed, direction and other factors
are closely interrelated. The planned traffic intensity of these flows is determined by calculating the carrying capacity of the elements of the
transport system or links in the delivery chains. The article provides a
comprehensive analysis of the throughput capacity of a railway line, railway station, railway stations and landside areas, airports, and highways.
Calculated dependencies, used to determine the carrying capacity of
transport infrastructure facilities, have been carry out. It is shown that the
throughput (capacity) of infrastructure facilities is focused, most of all, on
the volume of cargo transportation in various industries. The factors that
must be take into account when determining the conditions for further development and increasing the capacity of transport infrastructure elements
are noted. All calculation methods are reduced to determining the maximum permissible volume of cargo transportation (in passenger traffic, passengers) that can be passed (processed) by an infrastructure object per
unit (for a certain period) of time in the considered road transport and
weather and climatic conditions.

1 Introduction
A well-developed system of transport communications stimulates the mobility of the population, which in turn leads to an equalization of the rates of economic growth and investment attractiveness of various regions that are connected with each other. At the same time,
the cultural and educational level of society is increasing [1].
The throughput capacity of a transport infrastructure object is understood as the maximum
permissible number of trains, cars, etc., which can be passed (processed) by this object for a
specific period of time (day, hour, etc.) the existing (planned, projected) technical equipment, the established number and placement of personnel, subject to the requirements of the
Technical Operation Rules for the appropriate type of transport and other regulatory technical acts.
© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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Throughput capacity is influence by many factors depending on the technical and technological parameters of the infrastructure. Therefore, in order to obtain reliable data, such
indicators taken into account, which characterize the interaction of reloadable objects and
infrastructure elements in various conditions [2, 3].
If we consider all the variety of objects in the transport sector, then we can single out a
number of objects for which Throughput capacity will be one of the main indicators and
conditions of operation - these are railway lines, stations, railway terminals (freight, customs, cash offices, etc.) , sea and river ports, berths, airports, transport hubs, pipelines (oil,
gas, product pipelines), etc.

2

Materials and Methods

The problems of a developed system of transport communications are devoted to the works
of such authors as Gasparik J., Kudlac, S., Kurenkov P., Majercak, J., Pokrovskaya O.
Increasing the requirements for optimizing the capacity of transport infrastructure facilities
is the most important task for the socio-economic development of regions and municipalities of the state.
For this reason, the purpose of the study is to conduct a comprehensive economic analysis
of the capacity of transport infrastructure facilities.
During the research, the following research methods used: expert assessments, calculation and analytical methods, comparison method, statistical and quantitative methods, survey methods.
The research carried out in the following stages:
1. Calculation of the capacity of the railway line.
2. Calculation of the capacity of the railway station.
3. Calculation of the throughput of stations and landside areas.
4. Calculation of airport capacity.
5. Calculation of the capacity of highways.
6. Development of measures for the development of transport infrastructure in the identified
problem areas.
During the study, the following research methods used system analysis, calculation and
analytical methods, comparison method, methods of mathematical modeling, statistical and
quantitative methods.

3 Results
The cash throughput of a railway section is the maximum number of trains (pairs of trains)
that can be pass along the railway section per day, depending on its technical equipment,
traction power, type of traffic schedule and technology of organizing train traffic [4].
The capacity depends on the type of train schedule, the value of key indicators, as well as
on the track development of separate points and is determined by the formula [5]:
𝑁𝑁𝑁𝑁 =

(1440 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡ℎ )𝛼𝛼𝛼𝛼𝑟𝑟𝑟𝑟𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟
𝑇𝑇𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

where
t tech - duration of technological "windows", min;
α rel - coefficient of reliability of technical means;
T min - chart period, min

2
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We calculate the available throughput of the site in the following sequence:
1) the maximum distance on the section with the greatest sum of the running times of even
and odd trains is determined;
2) 4 possible schemes for the laying of trains are consider on the established stretch and a
scheme is select that provides the minimum period of the schedule;
3) a scheme is drawn up for laying trains on adjacent hauls, stops are regulated in even and
odd directions.
The required throughput of the railway. Lines - this is the largest number of trains that
must be passed with a parallel schedule and given dimensions of movement of passenger,
suburban, group trains, the influence of which on the throughput is taken into account
through the take-off rates, depending on the track development of separate points, their
number, speed and the location on the graph of passenger suburban, express, freight and
groupie trains [6].
The required bandwidth is determine by the formula:
𝑁𝑁𝑁𝑁𝑟𝑟𝑟𝑟𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 = 𝑁𝑁𝑁𝑁𝑎𝑎𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡.𝑓𝑓𝑓𝑓𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟.𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 ∙ 𝛽𝛽𝛽𝛽𝑟𝑟𝑟𝑟𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ∙ 𝑁𝑁𝑁𝑁𝑝𝑝𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 + 𝜀𝜀𝜀𝜀𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∙ 𝑁𝑁𝑁𝑁𝑟𝑟𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + �𝜀𝜀𝜀𝜀𝑡𝑡𝑡𝑡𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝 − 1� ∙ 𝑁𝑁𝑁𝑁𝑡𝑡𝑡𝑡𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝 + �𝜀𝜀𝜀𝜀𝑔𝑔𝑔𝑔𝑟𝑟𝑟𝑟 − 1� ∙ 𝑁𝑁𝑁𝑁𝑔𝑔𝑔𝑔𝑟𝑟𝑟𝑟 ,

(2)

where,
N acc.frb.tr – the size of the movement without taking into account groupie and accelerated
freight trains;
N pas ,N sub ,N exp ,N gr - sizes of passenger, suburban, express freight and groupie trains, respectively;
ε pas ,ε sub ,ε exp ,ε gr - pickup rates of freight trains by passenger, suburban, express freight
and groupie trains, respectively;
β res – reserve ratio.
On a single-track section, the take-off ratio for all categories of trains, except for combined trains, is determine by the formula:

where,

𝜀𝜀𝜀𝜀 = 1 + 0,6 ∙ 𝛾𝛾𝛾𝛾𝑝𝑝𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑝𝑝𝑝𝑝 −

(20 ∙ С𝑟𝑟𝑟𝑟4 )

𝑓𝑓𝑓𝑓.𝑟𝑟𝑟𝑟.𝑡𝑡𝑡𝑡

𝑓𝑓𝑓𝑓.𝑟𝑟𝑟𝑟.𝑡𝑡𝑡𝑡

𝑁𝑁𝑁𝑁𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

≥ 1,

(3)

𝑁𝑁𝑁𝑁𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 - the total number of fast, passenger, suburban and express trains on the site;
С𝑟𝑟𝑟𝑟4 - is the proportion of four-track separate points (four or more tracks, including
the main one) on the calculated section, this is the ratio of the number of four-track separate
points to the total number of separate points on the section;
𝛾𝛾𝛾𝛾пак - pack - batch factor, which is determined by the formula:
𝛾𝛾𝛾𝛾пак =

𝑁𝑁𝑁𝑁𝑝𝑝𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑝𝑝𝑝𝑝
,
𝑁𝑁𝑁𝑁

(4)

where,
N pack - the number of train pairs in the schedule period, passed in packets;
N - is the total number of train pairs in the schedule period.
For a double-track section, the removal rate is:
𝑓𝑓𝑓𝑓.𝑟𝑟𝑟𝑟.𝑡𝑡𝑡𝑡

𝜀𝜀𝜀𝜀 = (𝑡𝑡𝑡𝑡𝑓𝑓𝑓𝑓.𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 (1 − ∆𝑚𝑚𝑚𝑚.𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ) ∙ �0,8 − 0,005 ∙ 𝑁𝑁𝑁𝑁𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 �/𝐼𝐼𝐼𝐼) + 1,3,

(5)

where,
t f.tr - travel time of a freight train along a limiting haul, min;
Δ n.av - is the ratio of the net average travel time of a pair of passenger trains (fast, suburban, accelerated freight) to the net travel time of a pair of freight trains on the section:

3
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𝑡𝑡𝑡𝑡𝑝𝑝𝑝𝑝′ 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎.𝑚𝑚𝑚𝑚.𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 + 𝑡𝑡𝑡𝑡𝑝𝑝𝑝𝑝′′𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎.𝑚𝑚𝑚𝑚.𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
.
′
′′
𝑡𝑡𝑡𝑡𝑓𝑓𝑓𝑓𝑟𝑟𝑟𝑟.𝑚𝑚𝑚𝑚.𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
+ 𝑡𝑡𝑡𝑡𝑓𝑓𝑓𝑓𝑟𝑟𝑟𝑟.𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

(6)

Separately, for group trains on a single-track line, the removal rate is calculate as:
𝑓𝑓𝑓𝑓.𝑟𝑟𝑟𝑟.𝑡𝑡𝑡𝑡

𝜀𝜀𝜀𝜀𝑡𝑡𝑡𝑡.𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 = 𝛿𝛿𝛿𝛿 ∙ (1,2 + 0,9 ∙ С𝑡𝑡𝑡𝑡.𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 ) − 0,4 ∙ 𝑁𝑁𝑁𝑁𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ∙ (1 − ∆𝑚𝑚𝑚𝑚.𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ) − 0,5 ≥ 1,

(7)

𝛿𝛿𝛿𝛿 – is the ratio of the sum of the inter-train intervals in the odd and even directions
of movement to the period of the non-batch parallel schedule on the limiting stretch;
C c.tr - the number of stations on the section, served by the combined train.
On a double-track line for group trains ε c.tr is equal to:
𝑓𝑓𝑓𝑓.𝑟𝑟𝑟𝑟.𝑡𝑡𝑡𝑡

𝜀𝜀𝜀𝜀𝑡𝑡𝑡𝑡.𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 = (С𝑡𝑡𝑡𝑡.𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 + 1) ∙ �1 − 0,02 ∙ 𝑁𝑁𝑁𝑁𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ∙ (2 − ∆𝑚𝑚𝑚𝑚.𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 )� ≥ 1

(8)

Since the definition of throughput for this calculation is general, it does not take into
account the actual operating conditions that may be encounter on the entire railway network
of Russian Railways.
Therefore, for example, the problems of "congestion" at the approaches to seaports lead to a
critical situation in the movement of trains and the appearance of "abandoned" trains along
the entire route [7]. In addition, with a decrease in traffic volumes, the nature and type of
stations changes - marshalling stations are transferor to the category of divisional ones, and
divisional ones - to the category of intermediate ones. Many stations are shutting down
altogether, as are some individual lines, resulting in reduced throughput. However, at present
there is a question about the restoration of the lines, which closed for the movement [8, 9].
The need to save costs for the maintenance of permanent devices that do not depend on
the size of traffic is the reason for the conservation of station tracks, station parks, odd or
even sorting systems, etc. Because of this, many railroads. Stations are transferor from daily
to semi-daily operation, because of which the class of stations decreases.
In the existing methods for determining the throughput, the elements of the railway lines
are considered separately, without taking into account specific conditions, including without
taking into account the possibility of congestion at the approaches to seaports and places of
mass unloading, since the process of transportation of goods is multiphase in nature.
The carrying capacity of the railway stations - the maximum possible number of freight
(without processing and with processing separately) and passenger trains that can be passed
by the station per day, taking into account all adjacent directions, depending on the technical
equipment of the station with full use of available funds. Determined by the capacity for
station tracks for the reception and departure of trains and for switch necks [10].
The available capacity of any station established only if it not limited by the capacity of
adjacent devices.
The value of the available throughput of station tracks depends on the duration of the track
occupation by trains, the number of tracks in the calculated fleet, the movement of passenger
trains on the approaches to the station, the performance of work on the current maintenance
and scheduled repair of the track and contact network and other factors [11].
The design of the neck, the method of controlling the switches, the duration of various
movements, the possibility of sectional opening and the use of switches, failures of technical
means and the time for their maintenance and scheduled repair have an impact on the available throughput of the switch throat.
Thus, the capacity of the station determined by the following formula:
𝑁𝑁𝑁𝑁 = 𝛾𝛾𝛾𝛾 ∙ �1440 − 𝑇𝑇𝑇𝑇𝑑𝑑𝑑𝑑.𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 � ∙ 𝛼𝛼𝛼𝛼𝑟𝑟𝑟𝑟𝑡𝑡𝑡𝑡𝑟𝑟𝑟𝑟 ∙ �

𝛽𝛽𝛽𝛽𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 ∙ 𝑚𝑚𝑚𝑚∗ (1 − 𝛽𝛽𝛽𝛽𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 ) ∙ 𝑚𝑚𝑚𝑚
+
�,
𝑡𝑡𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎.𝑡𝑡𝑡𝑡 + ∆𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎.𝑡𝑡𝑡𝑡

4
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𝑚𝑚𝑚𝑚 – is the number of tracks in the park or at the station;
T d.op - duration of operations to maintain permanent devices, min;
t av.t - average time of occupation of a path by a train, min;
α rel - reliability factor;
𝑚𝑚𝑚𝑚∗ - the number of long paths, including paths with the occupation of necks and turnout
sections;
β len - is the share of trains of the scheduled length in the total flow;
∆t - additional time of occupying tracks for stretching the "head" of the train or upsetting
the "tail" when receiving and sending long-train trains in one section;
𝛾𝛾𝛾𝛾 - is the efficiency factor of using the train schedule for their organized supply to the junction or technical station, depending on the limitation of the inter-train interval for the power supply systems, the availability of sufficient capacity tracks at the pre-junction intermediate stations, to change the order of trains and other factors [12].
In the formulas for calculating the cash and required throughput of the railway lines
and railway stations, the reliability of technical and permanent devices (formulas (1) and
(8)) is taken into account, but the irregularity associated with the irregularity of the departure of trains from loading stations, as well as with the lack of synchronization of the
movement of freight, carriage and train flows, is not taken into account. Also, the configuration and density of the network, the saturation of specific sections, directions and polygons with moving trains, and "abandoned" trains with laden and empty wagons, both in the
process of transportation and temporarily set aside from traffic and waiting for "lifting" .
The main elements of the transport system of any constituent entity of the Russian
Federation are railway, bus and river stations. Ensuring the effective use of various types
of transport is due to the correct location of the station complexes and their throughput.
The station is part of the railway. a complex or any other station complex, passenger areas
of ports, central bus terminals, which contain all interconnected buildings, structures and
devices designed to serve passengers, perform postal, baggage and other operations.
The throughput of the stopping point of the city transport at the station square can be
calculate using the formula:
3600
𝑁𝑁𝑁𝑁 =
,
(10)
𝑇𝑇𝑇𝑇𝑑𝑑𝑑𝑑.𝑝𝑝𝑝𝑝 + 𝜏𝜏𝜏𝜏 + 𝑟𝑟𝑟𝑟

where,
N - is the number of vehicles that can be passed through the stopping point per hour in a
certain direction, units;
T d.p - average duration of parking during embarkation and disembarkation of passengers, s;
𝜏𝜏𝜏𝜏 - is the time spent on maneuvers and approaching the stopping point, s;
r - time spent on acceleration and deceleration of transport, s.
If we accept for further calculation:
𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑇𝑇𝑑𝑑𝑑𝑑.𝑝𝑝𝑝𝑝 + 𝜏𝜏𝜏𝜏 + 𝑟𝑟𝑟𝑟 ,

then the total throughput of the station area N_pl will be determined by the formula:
𝑁𝑁𝑁𝑁𝑝𝑝𝑝𝑝𝑟𝑟𝑟𝑟 = 𝑚𝑚𝑚𝑚

3600
𝐾𝐾𝐾𝐾
𝑇𝑇𝑇𝑇

(11)

From formula (11) it can be seen that the capacity of the station area depends on the
number of stopping points m, taking into account the delays due to non-simultaneous departures of urban transport from stopping points by the coefficient K [13].

5
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Airport - a complex of devices and structures that are intended for the reception, departure, placement of aircraft and maintenance of air traffic, which has an airfield, an air terminal, cargo terminals and other facilities and equipment to perform these operations.
The capacity of an airport is understood as the maximum possible volume of passenger W pass and postal-cargo W c traffic that can be performed through a given airport with
the available technical means of providing flights and ground handling of aircraft and helicopters, the established number and placement of personnel, subject to the requirements
and norms and standards of aviation and transport safety.
The airport's capacity by the number of passengers carried per year is determine by the
formula:
𝑊𝑊𝑊𝑊𝑝𝑝𝑝𝑝𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑞𝑞𝑞𝑞 ∙ 𝜆𝜆𝜆𝜆𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
∙
ℎ

𝑇𝑇𝑇𝑇ℎ ∙ 365
,
𝑘𝑘𝑘𝑘𝑑𝑑𝑑𝑑 ∙ 𝑘𝑘𝑘𝑘ℎ

(12)

where,
q- average planned number of passengers per plane;
– the capacity of the aerodrome;
𝜆𝜆𝜆𝜆𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
ℎ
T h – the number of hours of airport operation per day.
Analyzing formula (12), we can conclude that when calculating the airport capacity,
the coefficients of not only the daily irregularity k d , but also the hourly irregularity k h of
aircraft movement are taken into account, which show the ratio of the maximum daily
number of takeoff and landing operations to the daily average per year and the ratio of the
maximum hourly the number of takeoff and landing operations to the hourly average for
the maximum day, respectively (see formula (12)).
The average planned number of passengers per plane is calculate as:
𝑞𝑞𝑞𝑞 = 𝑆𝑆𝑆𝑆 ∙ 𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 ∙ 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 ∙ 𝑗𝑗𝑗𝑗𝑚𝑚𝑚𝑚 ,

(13)

𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 – the ratio of the frequency of movement of aircraft of different types;
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 – aircraft passenger capacity;
𝑗𝑗𝑗𝑗𝑚𝑚𝑚𝑚 – coefficient taking into account the percentage of commercial load (according to statistics 𝑗𝑗𝑗𝑗𝑚𝑚𝑚𝑚 = 0,75).
Predicting 𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 and 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 for several years ahead is not an easy task, so you should determine the value of q based on statistical data for a certain number of years.
The runway capacity is the maximum possible number of takeoff and landing operations of aircraft and helicopters per unit (for a specified period) of time, which is provide
at a given aerodrome in compliance with aviation and transport safety requirements.
The runway throughput is influenced by the number and placement of connecting
lanes, the layout of the runways, the types of aircraft operated and their flight modes, local
conditions, the equipment of airfields with landing aids, the organization of aircraft traffic
at the airfield, airfield. The throughput of the runway determined by the following formula:
П𝑡𝑡𝑡𝑡ℎ𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =

60
,
∆𝑇𝑇𝑇𝑇

(14)

where,
∆T is the average duration of takeoff and landing operations.
Road throughput is the maximum number of cars that a road section can pass per unit
(for a set period) of time in one or two directions with known design parameters of this
road (lane, superstructure structure, type of coverage, maximum permissible speed, etc.)
and given weather and climatic conditions.
A distinction made between theoretical, practical and calculated bandwidth. The theoretical throughput 𝑃𝑃𝑃𝑃т is calculate for a horizontal road section, taking into account that the
intervals between cars and a homogeneous composition of the traffic flow (for example,
only cars of a passenger type) are constant. The theoretical throughput of the highway lane
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is about 2,900 "cars" per hour. The practical throughput is determined in the real traffic
conditions on the roads.
The estimated throughput characterizes the economically feasible number of cars that
can pass a section per unit of time in the considered road conditions in accordance with the
adopted traffic management scheme.
When assessing the practical throughput under specific road conditions, it is necessary
to take into account the decrease in throughput due to road conditions by the 𝛽𝛽𝛽𝛽 coefficient,
and the power of the roadway found using the following formula, taking into account the
maximum practical throughput of cars per hour 𝑃𝑃𝑃𝑃𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 in the calculation:
𝑃𝑃𝑃𝑃 = 𝛽𝛽𝛽𝛽 ∙ 𝑃𝑃𝑃𝑃𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 , [car./h. ]

(15)

For automobile lines, as well as for railways, also, the unevenness of traffic associated
with the irregularity of the departure of cars and from the starting points taken into account.
The maximum practical throughput 𝑃𝑃𝑃𝑃𝑚𝑚𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 takes into account the density of the network
and its configuration, the saturation of various types of cars in certain areas (table 1).
Table 1. Values of the maximum practical road throughput

Roads

𝑷𝑷𝑷𝑷𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 , , cars / h

Two-lane
Three-lane
Four-way:
no dividing line
with a dividing strip
Six-lane:
no dividing line
with a dividing strip
Highways with eight lanes

3600 in both directions
4000 in both directions
2100 one lane each
2200 one strip each
2200 one lane each
2300 one strip each
2300 one lane each

The maximum practical throughput is set at the control site under favorable weather
and climatic conditions and traffic, consisting only of passenger cars [14].

4 Discussion
Thus, the existing approaches to determining the throughput of transport infrastructure facilities take into account many indicators and conditions of interaction between moving
transport, freight and passenger flows with infrastructure elements in various functioning
models, show how efficiently a certain element functions, and also identify “narrow »Places that impede the rhythm and uninterrupted functioning of the entire transport system.
However, all calculation methods are reduce only to determining the maximum number
of transportation objects (vehicles, cargo and passengers) that a particular infrastructure
element can skip per unit of time.
The existing methods for determining the throughput do not take into account the configuration of communication routes, the trajectories of transport, cargo and passenger flows
along them, the irregularity of the dispatch of goods and passengers from the places of
origin of the corresponding flows, the asynchrony of their movement along parallel or sequentially located polygons and sections, as well as others factors.
These factors must be taken into account as initial data to determine the conditions for
further development and increase the capacity of transport infrastructure elements, or, con-
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versely, to consider the feasibility and possibility of their temporary closure (conservation),
as well as partial or complete dismantling in order to reduce their costs content.
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