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PROBLEMS OF ESTIMATION AND MODERNIZATION OF NETWORK 

AUTOMOBILE ROADS IN UKRAINE 

Introduction 

The condition of road infrastructure, first 

of all, affects the economic development of the 

country and the security of its citizens’ lives. 

A high quality road network is one of the most 

important factors in improving the socio-

economic environment in the country, as well 

as it is an additional infusion into the GDP po-

tential growth. Therefore, for Ukraine, and es-

pecially for the Dnipropetrovsk Oblast, the 

transport complex of which carries out some 

extremely important tasks of logistic support 

of city, long-distance and international trans-

portation, the solution of problems of quality 

improvement and modernization of transport 

infrastructure, along with the further develop-

ment of logistics potential, have an extremely 

important strategic urgency. 

Relevance of the problem 

The network of motorways is one of the 

main components of the transport system in 

Ukraine, which satisfies the citizens’ needs in 

passenger and freight transportation by roads. 

But for the time being, according to expert as-

sessments, Ukraine takes one of the last places 

among the countries of the world in terms of 

roads pavement quality, which has a very neg-

ative impact on the country’s development and 

its socio-economic status. Therefore, in current 

conditions, the expansion of foreign trade rela-

tions together with the integration of Ukraine 

into the system of international transport corri-

dors and the need to create a system of reliable 

transport for further development of the do-

mestic economy accentuates that the solutions 

to the problems of improvement and moderni-

zation of quality of transport-operational con-

dition of road network in Ukraine has an ex-

tremely urgent importance [1, 2]. 

Analysis of recent researches  

and publications 

According to experts, unsatisfactory state 

of highways is a major problem for large cities 

in Ukraine, and it is 32.8 %. The second posi-

tion in this ranking is the sanitary condition of 

the streets, which is 14.7 %, when the third 

place is given to the problems that are associ-

ated with cars parking on sidewalks and lawns, 

which leaves us with 13.5 % [3]. According to 

the Corestone Corp analytical group, Ukraine 

is one of the first countries in the world in 

terms of mortality in road accidents along with 

Russia, Georgia, India and Armenia. The mor-

tality rate in our country is 3-4 times higher 

than in European countries. Thus, the condi-

tion of Ukrainian highways became a problem 

of nationwide scale. According to statistics, an 

average of 554 car accidents daily takes place 

in Ukraine. In Ukraine, with a large margin, 

the number of road accidents is led by Kyiv, 

where more than 500 thousand accidents oc-

curred over the past 10 years. After the Kyiv 

Oblast, in the number of accidents, the follow-

ing places are occupied by Odessa Oblast, 

Kharkiv Oblast and Dnipropetrovsk oblast [3]. 
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Significant development of the study of 

monitoring and assessment of the state of 

roads, planning of repairs and maintenance of 

roads was reviewed in a number of scientific 

works [4-9]. Thus in the work [4] the analysis 

of the influence of market transformations on 

the development of freight and passenger 

transportation was carried out and also the 

trends of world automobile production devel-

opment were determined. The problems of es-

timating the state of roads with the use of inte-

gral estimates (indexes) were sufficiently high-

lighted, while the impact of the destruction on 

the magnitude of these indices and the meth-

ods for determining the strength, equality and 

cohesion indices have been assessed. 

The analysis of the current state and prob-

lems of the road industry in Ukraine is consid-

ered in the work [5] with the determination of 

the main prospective directions of the road 

sector modernization. The work [6] covers is-

sues concerning the prospects of the develop-

ment of highway networks general use, the 

analysis of problems of development of the 

domestic road economy as an economic 

branch and the analysis of the current state of 

Ukrainian highways. In the work [7], taking 

into account the state of the development of 

regional economy, was built the justification 

for the need to improve the quality of high-

ways in accordance with the technical stand-

ards of developed countries and the expansion 

of their network and length. The problems of 

increasing the efficiency of the transit potential 

implementation, the analysis of the capacity of 

the Ukrainian network of international 

transport corridors and the perspective direc-

tions of development of the corresponding in-

frastructure are considered in the work [8]. 

Some modern trends in the development of the 

transport industry in Ukraine, certain ways of 

its further development and possible problems 

of the implementation of infrastructure pro-

jects are given in the work [9]. 

A characteristic feature of modern road 

management systems in the world is the wide-

spread use of advanced information technolo-

gy. The introduction of the State Road Service 

of Ukraine (Ukravtodor) into the practice of 

the State Service of Motor Roads of Ukraine 

(UCSS) and the Automated Expert Bridges 

Management System (AEBMS) has created 

the conditions for the development of a system 

for managing current roads maintenance and 

reconditioning [10]. 

The prospects for the development of the 

network of highways are connected with the 

existing transport and road complex problems 

solving. According to the Strategy of Reform-

ing and Development of the Road Industry of 

Ukraine [10], the Concept of the State Target 

Economic Program for the Development of 

Utility Vehicles for 2013-2018, the Transport 

Strategy of Ukraine for the period up to 2020, 

the Transport Policy of Ukraine and its ap-

proximation to the norms of the European Un-

ion (EU) [11], the development of public roads 

should be directed towards their integration 

into the European transport network, aimed at 

bringing the condition of roads in line with 

international standards requirements. 

The above problems show that problems of 

the development of a highways network of 

Ukrainian general use were considered exclu-

sively within the context of the problems of 

the transport-road complex being an economic 

branch of the Ukrainian economy. Thus, the 

attention to the studies of actual improvement 

of the quality of the above-mentioned roads 

and their compliance with modern require-

ments was not given to its full at the moment, 

although this issue is one of the key terms. It is 

also worth noting that a specific feature of 

such studies is the relatively rapid change of 

the information regarding the current highway 

roads network condition, which requires con-

stant monitoring and updating of a large 

amount and great scope of coverage of the data 

of an array of source data. 

Purpose of the article 

The purpose of this study is to consider the 

modern methods of assessing the roads condi-

tion and to determine the directions of their 

modernization in accordance with world stand-

ards for solving problems of improving the 
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transport infrastructure quality of the state as a 

whole, and especially for the Dnipropetrovsk 

Oblast, since the roads of the Dnipropetrovsk 

Oblast cover a significant amount of transporta-

tion in different directions, in particular a sig-

nificant part of the international traffic. 

To achieve the above-stated goals, the fol-

lowing tasks need to be addressed: 

 The analysis of the current state of 

roads in Ukraine and in the Dnipropetrovsk 

Oblast; 

 The systematization of methods for di-

agnosing the highways operational condition; 

 The development of a criterion for 

roads ranking and classification according to 

the road pavement condition. 

Main research material 

The motorways roads in Ukraine are a 

network of roads on the territory of Ukraine, 

which unites the settlements and separated ob-

jects between them and is intended for vehi-

cles traffic, which transport passengers and 

goods. The network of public roads includes 

169.6 thousand kilometres of roads, of which 

the hard cover roads are 165.8 thousand kilo-

metres (excluding municipal, departmental, 

internal economic roads). Almost all Ukrainian 

highways pass through settlements that do not 

meet the requirements for international 

transport corridors, as it limits the speed of 

road transport. 

The transport-operational condition of 

highways is unsatisfactory: about 39 % of 

Ukrainian public highways do not meet mod-

ern requirements for strength and 51 % of 

them – for flatness [15]. According to 

Ukravtodor, by the end of 2016, more than 

50 % of highways needed overhaul and re-

building and 70% of them were in the need of 

some urgent repairs. Since such a tendency of 

deterioration persisted in 2017, the current 

condition of highways network is character-

ized by a significant physical deterioration de-

gree. To a large extent, it can be said that this 

is more due to the wear of the roadblock, 

caused by an increase in the traffic flow and 

the maximum weight of trucks. 

The general characteristics of the Ukraini-

an highways network of general use are given 

in Table 1. 

Table 1 

The characteristics of highways network of general use in Ukraine 

Indicator 

Road category 
T

o
ta

l 
І 

ІІ ІІІ IV V 
І-а І-b 

Average daily traffic intensity in 

both directions, car / day 

More 

than 

7000 

More 

than 

7000 

3000-

7000 

1000-

3000 

100-

1000 
 <100  

S
p
ee

d
, 
 

k
m

 /
 h

 

Basic 150 120 120 100 80 60  

On complex sites 120/80 100/60 100/60 80/50 60/40 40/30  

Width of the road, m 15–30 7,5–9 7-8 6 4,5  

The thickness of the canvas, 

cm 
20 8-12 5  

Axle load, t 11,5 10,6 7  

Maximum weight of the car, t 40 36 24  

Length of roads, thousand km 2,7 13,3 28,7 109,6 15,3 169,6 

Share of road distribution, % 1,6 7,8 17 64,6 9 100 
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Thus, it can be seen that the largest share 

of the road network of general use, according 

to the given data, is the roads of the IV catego-

ry (64.6 %), which according to the European 

definition of quality are among the most un-

suitable for the efficient functioning and de-

velopment of both the transport-road complex 

and the economy of the country. It is worth 

noting that it is the roads of the I category that 

are, according to their technical characteristics, 

close to European norms [11], but for today 

the share of such roads in Ukraine is only 

1.6 %, which is an extremely low indicator of 

the estimation of transport infrastructure, in 

comparison with the statistical parameters of 

the developed countries. 

In addition, it should be noted that accord-

ing to the analytical data of the research car-

ried out by The Global Economy electronic 

service [12], the quality of the road surface in 

Ukraine is extremely low and takes one of the 

last places (with a quality index of 2.44 while 

the best indicator is 6, 61, which may be seen 

in the UAE), bypassing only Moldova, Mauri-

tania, Haiti, Burma, Mozambique, Paraguay, 

Madagascar and Guinea (with the worst indi-

cator of 1.94). 

One of the decisive parameters of the 

transport network is its structure by im-

portance and the type of road surface. Such a 

distribution of Ukrainian highways is given in 

the Table 2 and the Table 3 [15]. 

The results of the analysis of the condition 

of the Ukrainian highways network show that 

most of them, about 90 %, are characterized by 

a high degree of physical deterioration and do 

not provide the necessary conditions for the 

traffic safety. Such a state of the transport 

network is associated with insufficient funding 

for repairs and maintenance of roads, as well 

as a significant increase in the traffic volume 

of vehicles and their actual mass. In recent 

years the financing for the restoration of the 

highways operational condition and the condi-

tion of general-purpose bridges is 20…30 % of 

the need [10]. According to the Ministry of 

Infrastructure, of the 16,191 bridges only 

7,471 correspond to the current rates and 

standards, whilst 1,865 bridge transitions re-

quire some urgent repairs [15]. 

Not less important factor of unsatisfactory 

transport-operational condition of roads is the 

poor quality of constructive and repairing 

works, the main reasons of which are: non-

compliance with production technologies, non-

compliance with modern requirements of a 

considerable quantity of materials, unsatisfac-

tory level of technical equipment of road 

works, low level of qualification and low re-

sponsibility of road builders. 

Table 2 

The structure and the length of Ukrainian highways by its significance 

Roads Marking 
Length,  

thousand km 

Share of total 

length, % 

S
ta

te
  

si
g
n
if

ic
an

ce
 international* М 8,7 5,2 

national Н 4,8 2,8 

regional Р 10,1 5,9 

territorial Т 28,5 16,8 

Total 52,1 30,7 

L
o
ca

l 
 

si
g
n
if

ic
an

ce
 

in oblast О 50,0 29,5 

in rayon  67,5 39,8 

Total 117,5 69,3 

Total 169,6 100 
*
According to the international highway agreement (ADR) of 1975, the main European 

highways are marked with the letter "E". 
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At the same time, the service infrastructure 

of Ukrainian highways of the general use, ac-

cording to its characteristics, equipment, the 

enumeration and the quality of the offered ser-

vices, also does not meet most common mod-

ern requirements [11]. 

It should be noted that one of the main pa-

rameters characterizing the quality and the 

safety of motorways is the road surface flat-

ness. Both traffic safety and speed, alongside 

with transport-economic costs, depend on this 

index. Therefore, the non-conformity of high-

ways with the established norms of equality of 

road surface is one of the negative factors of 

influence, both on a vehicle, and on all partici-

pants of a transport process. The use of this 

parameter allows to analyse the current state of 

highways road pavement and identify effective 

measures to improve it. 

For analysis of the road pavement cover-

age of the highway, three main methods are 

used: the flatness index R; International 

Roughness Index IRI; the integral index of the 

mean-square deviation of the profile I [16]. It 

should be noted that the method of the Interna-

tional Roughness Index (IRI), which is the 

main parameter of estimating roads quality in 

a number of European countries, is quite wide-

ly used practically. The application of this in-

dicator with sufficient reliability allows us to 

assess the operational properties of the road 

surface of the roadway and to objectively 

characterize the level of traffic safety [7]. 

From a physical point of view, the IRI rough-

ness index determines the ratio of the total dis-

placement of the submerged mass of the vehi-

cle (wheels) relative to the submersible (body 

of the vehicle) to the length of the road, meas-

ured in [m / km] or [mm / m]. In this case, the 

IRI measurement methods are divided into 

four categories based on the used equipment 

and measurement technology [13]. 

At present, different regulatory require-

ments for the equality of road categories ac-

cording to the IRI index are applied in differ-

ent countries, and there is currently no single 

standard that would be common for all differ-

ent categories of roads. The standards that ap-

ply in a number of European countries are pre-

sented in Table 4. 

For comparison, it should be noted that ac-

cording to the calculations of independent 

companies, the IRI index for the best Ukraini-

an roads is below the average in European 

countries, and their greater share is beyond this 

limit. Thus, at present, there is an urgent need 

to modernize and improve Ukrainian roads. 

Respectively, roads monitoring according to 

the parameters of theirs state and the level of 

road coverage should allow, based on objec-

tive data, to develop measures aimed at im-

proving the network of Ukrainian highways 

and improving quality and safety of public 

highways traffic. 

Table 3 

Structure of Ukrainian roads by type of 

road surface 

Road surface 

type 

Length,  

thousand km 

Share of total 

length, % 

Asphalt  

concrete 

56,8 33,5 

Black high-

way 

71,7 42,3 

Cement con-

crete 

2,9 1,7 

Pavement 8,5 5,0 

White-gravel 25,9 15,3 

Soil 3,8 2,2 

Total 169,6 100 

In order to improve the condition of high-

ways during modernization and construction, it 

is expedient to use much more modern meth-

ods and materials. It is proposed to significant-

ly increase the construction of concrete roads, 

which have several advantages over the as-

phalt concrete road [17]. For example, in the 

USA concrete roads make up 60 % of all 

highways in the country, and in European 

countries – about 40 %. In this case, the tech-

nology of paving concrete roads constantly 

improves. Thus, the widespread usage of steel 

anchor fibre is gaining its momentum during 

paving some new motorways and moderniza-

tion of already existing road surfaces, which 

improves the characteristics of concrete after 
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its use and thus performs power functions. 

First of all, the fibre provides the concrete slab 

strength. Metal fibre, connecting with con-

crete, forms a single fibrous concrete mass. 

Steel fob concrete is a kind of reinforced con-

crete, in which the role of reinforcement is 

made of steel fibres, evenly distributed 

throughout the volume of concrete. 

The use of steel fibre concrete reinforced 

with steel fibres, in some cases, makes it pos-

sible to exclude part of the fittings from the 

design, and in some cases completely abandon 

the traditional rod fittings with the subsequent 

replacement of its fibres. The effectiveness of 

using steel-concrete structures in these cases 

can be achieved by reducing labour costs for 

reinforcing works, reducing the cost of steel 

and concrete (by reducing the thickness of 

structures), the combination of technological 

operations for the preparation of concrete mix 

and its reinforcement, which ultimately leads 

to reducing the complexity of manufacturing 

structures by 25…27 % and saving construc-

tion materials per 1 cubical meter of finished 

product. 

Made from such material and according to 

the defined technology, the road pavements 

would be characterized by increased durability 

to stretching and bending, higher limiting 

compressibility, crack resistance, high impact 

strength, water resistance, corrosion resistance 

and durability; reduced deformations of creep 

and shrinkage; high parameters of freezing, 

thermal and fire resistance, and also high abra-

sion resistance. 

Table 4 

Roads flatness standards according to the IRI index in European countries 

No. 
Country, the year of use of 

the IRI index 
Characteristics of flatness 

IRI index value,  

m / km 

1 Belgium, 1984 

Class A. High flatness Up to 2 

Class B. Satisfactory flatness 2-4 

Class C. Satisfactory flatness 4-6 

Class D. Bad flatness 6-8 

Class E. Very bad flatness Over 8 

Intervention threshold Over 6 

2 Sweden, 1988 

Very satisfactory flatness Up to 1,5 

Satisfactory flatness 1,5-2,5 

Average flatness 2,5-3,5 

Flatness below average 3,5-4,5 

Poor flatness Over 4,5 

3 Finland, 2000 

Motorways Up to 1,7 

Other 2-way state and national routes Up to 1,9 

Other roads of general use Up to 2,1 

4 

International experiment 

(World Bank, Brazil, 

1982) 

Runways at airports and high-speed mo-

torways 
0,8-1,3 

New road pavements 1,3-3,3 

Roads in operation 2,3-5,5 

5 

International experiment 

FILTER (PIARC, Neth-

erlands, Germany, 1998) 

Satisfactory equality Up to 1,5 

Average equality 1,5-3,5 

Bad equality Over 3,5 
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The use of such modern materials, as well 

as the theoretical development and practical 

application of the newest methods for improv-

ing the quality of the state of public roads, 

would be able to solve most of the above-

mentioned problems related to the functioning 

of Ukraine transport system and significantly 

improve the socio-economic situation of the 

country. 

Conclusions and further  

researches directions 

According to international experts, 

Ukraine takes one of the last positions among 

the countries of the world in terms of road 

pavement, which has a very negative impact 

on the development of the country and its so-

cio-economic status. Particular attention 

should be paid to the construction of new and 

modernization of existing high-speed high-

ways with asphalt cover of the first category 

(and the use of more modern technology, such 

as using steel anchor fibres of different types). 

From the use of pit repairs it is necessary to 

switch to systematic and automated work on 

modernization of existing and construction 

new highways of European level with modern 

infrastructure, using international standards 

and bases. The implementation of the pro-

posed measures would significantly improve 

the economic efficiency of using the potential 

of the transport and the road complex of the 

country at both domestic and international lev-

els. 
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