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WHY IT IS IMPORTANT TO HAVE A CORRECT ROAD MAINTENANCE TERMSTOCK?

KAI SIMSON
Linguistic and Language Editing, School of Humanities, Tallinn University, Tallinn, Estonia

Abstract. This article is based on my Master’s Thesis entitled ,,Planning of the Road Maintenance Termstock in Estonian®, which
examines the current situation of the road maintenance terms. Road maintenance influences every single person and therefore it
is important that terms and concepts are clear and precise. | will give a review of the condition of the Estonian road maintenance
terms, using legislation, instructions and other materials which are used to regulate the area, and a web questionnaire was carried
out among this field’s experts. This is the first time when such a thorough study has been carried out about the road maintenance
termstock. All the results indicate that there is a need to plan road maintenance termstock in Estonian. Experts who had been
questioned, pointed out that there is a need for common termstsock that all parties would have a common understanding of
concept definitions and what terms denote them. Most frequently emerging problems were following: terms do not have clear
concept definitions; many synonymous terms for one concept; no consistent use of terms in legislation nor in the guidelines; terms
systematization has not been taken fully into account; ambiguous terms are in use; lack of termstock that would cover needed
terms and have correct concept definitions.

Keywords: road maintenance, termstock, road conditions, termstock planning, winter road maintenance, term.

Introduction

All people are exposed to road maintenance every day. It surrounds us all the time and all the work done or undone is
immediately visible. It is therefore a subject that is under lot of attention and widely spoken and written about. When
we speak about such important issues like safe driving during winter or what does road maintenance means, it becomes
a problem when there is no clear terminology and it is understood differently by various parties.

Ulle Sihver has written that concepts need to be named and the conceptual diversity to be organized. As the society is
constantly changing, so there is a continuous search for terminology to describe it. The concept helps to explain
phenomena and objects, and connections between them. The term is a name for the concept or in other words technical
word to express thoughts. A term is a language unit and a concept is a knowledge unit that can be defined. (Sihver
2018)

The issue is important as the road maintenance terminology has not been a subject for studies. | have been engaged in
media communication for road maintenance over four years. During this period, several doubts have arisen about the
use of terminology and the clarity of their concept. Also, the ambiguous terms used in regulations are confusing. This
creates further misunderstandings when several terms are used for one concept and it is not clear which one should be
preferred. There are problems with the expediency and clarity of the terms used, and with the development of language
expressions that are understandable only to people who work in this area.

1. Theories of terminology

The terminology was discussed for the first time scientifically by the Austrian engineer Eugen Wiister (1898-1977). He
developed a theory of terminology. In 1968 he published the interlingual dictionary that systematically arranged French
and English standardised terms (with a German supplement) intended as a model for future technical dictionaries. (Cabré
2003)

As M. Teresa Cabré has written that the development of theoretical and applied terminology that started in the second
third of the 20th century occurred thanks to the interest of scientists and technicians. Subject matter and methodology
develop when there is a need and are pursued to the extent that they are the result of clear social needs. (Cabré 1999)

There are also disagreements between experts whether terminology constitutes a separate discipline. Some consider it
as a practice dealing with social needs that are often related to political and/or commercial ends. Others consider
terminology as a scientific discipline that owes much to the other subject fields from which it borrows fundamental
concepts. (Cabré 1999)

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Juan C. Sager has taken a position that we see terminology as a number of practices that have evolved around the
creation of terms, their collection and explication and finally their presentation in various printed and electronic media.
But practices do not constitute a discipline. Disciplines establish knowledge about things and as such are justified in
their own right; methodologies are only means to an end, in the case of terminology, how to do things. (Sager 1990)

Terminology can only be understood in relation to special languages and communication and addresses a variety of
purposes, all of which are related to communication and information. The two main groups of people who use
terminology as a communicative tool are direct users and intermediaries. The direct users of terminology are the
specialists in each subject field, in this case people who are connected to the road maintenance and intermediaries use
terminology to facilitate communication for other users. (Cabré 1999)

It is important to understand that specialists use terminology regardless the term is appropriate within a particular
linguistic system or not. They have a knowledge of a concept that needs to be communicated; their interest in
terminology focuses on concepts and how they can be named clearly and unambiguously. Experts use terminology to
transfer specialized knowledge in one or more languages and to structure the information contained in specialized
texts. (Cabré 1999)

The use of standardized terminology helps to make communication between specialists themselves and others more
efficient.

There are five different theories of terminology: General Terminology Theory (GTT), Socioterminology,
Sociocognitive Terminology, Frame-based Terminology and Communicative Theory of Terminology (CTT). Although
all of them have certain aspects that could be used, still the communicative theory seems to be the most applicable.

The GTT focused on specialized knowledge concepts for the description and organization of terminological
information. Within this framework concepts were viewed as being separate from their linguistic designation (terms).
Concepts were conceived as abstract cognitive entities that refer to objects in the real world, and terms were merely
their linguistic labels. (Faber 2009)

Teija Pihkala has described socioterminology as an approach which objective is that besides cognitive aspect, social
aspects are also acknowledged and considered in all terminology theory and practice does not try to be an
independent discipline under terminology, but its objective is that, besides cognitive aspects, social aspects are also
acknowledged and considered in all terminology theory and practice. (Pihkala 2001)

Temmerman added that socioterminology tries to get the study of terminology back to the study of real language usage
(Temmerman 2000).

Sociocognitive terminology differs from other theories by emphasizing on conceptual organization, and focusing on
category structure from the perspective of cognitive linguistics approaches. (Faber 2009)

Communicative Theory of Terminology was established by M. Theresa Cabré it started to draw linguistics and
terminology closer. She has pointed out that terminology can be understood when it is set into relationship with
language and communication.

The basis of this theory were the notions that terminology is not a separate discipline and communicators do not
differentiate special language from general language. (Taukar, Tavast 2013)

Cabré stated that terms belong to general lexicology and act as a term if this is allowed by pragmatic and
communication parameters. Terms can be used in different specialties and therefore have different meanings. The
concepts are organized into concept system via different relationships. (Taukar, Tavast 2013)

2. Which are the most problematic issues in the terminology?

In order to understand the situation of the road maintenance terminology, | studied legislation, instructions and other
materials which are used to regulate the area. In addition, also dissertations from the students of TTK University of
Applied Sciences have been studied to find which terms are used for concepts.

In addition to the quantitative study also a qualitative study was carried out via web questionnaire to find out how what
experts consider as a problem in road maintenance terminology, how they assess the present condition of it and what
they suggest that should be done to improve the situation.

For the analysis all road maintenance terms and definitions were assembled and entered in a terminological database
in Excel, which contains 282 terms. Only the terms that are used or are directly connected to this area, were entered to
the database, as the road maintenance is one part of the road field. The road maintenance was divided into five concept
fields: road, road maintenance, regular and periodic road maintenance, winter road maintenance and road conditions
(see Figure 1).
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Figure 1. Concept fields of road maintenance.

This division was justified, as due to this it became clear that the use of certain terms is neither necessary nor justified.
Several concept diagrams also encountered difficulties in defining superordinate concepts and subordinate concepts.
More comprehensive view of the difficulties of generic concept and specific concept.

The qualitative analysis showed that experts consider the situation of road maintenance terminology to be medium (3)
or good (4) at scale 1 (very bad) to 5 (very good). The experts answered that the terminology is mostly clear, and
specialists understand each other, but the problems arise when you try to communicate with people outside the subject.
Another problem that was brought up was the situation with legislation and materials which are not unified, and
different terms are used for concepts that might rise problems and misunderstandings.

While studying the terms representing road maintenance concepts it became clear there are problems with clarity of
terms. There are terms which do not have clearly defined concepts or do not have a related concept at all. For example,
terms like time of the maintenance cycle, active snow clearance, passive snow clearance etc. These terms are in active
use, but they do not have a concept to them. Therefore, these terms are used under the assumption that the other party
understands it the same way. But this is already a ground for misunderstandings, especially in contracts.

Another problem that occurred was with terms that do not represent its concept accurately. As an example, last couple
of years the Estonian Road Administration (since 01.01.2021 Estonian Transport Administration) has declared severe
weather conditions, although it means severe road and driving conditions. This term is taken from the weather agency
but in such situations, it would be wise to consider thoroughly if it is needed and suitable to use terms from other
subjects. It might be better to create own term.

Terms that might have different concepts in different situations also were noted as a problem. Especially when users
are not sure whether the terms are synonyms or not. This creates hesitation which term should be used or do they even
mean the same concept. If we use korrashoid or hooldus (in English both have same translation — maintenance), do
they represent the same concept or are they superordinate and subordinate concepts.

The same problem was with synonyms that mean the same term but there is no indication which one is preferred. While
studying materials it was clear the author of the document decided which terms to use according to his/her preference.
It was pointed out that this area should be clarified, and preferred terms should be stated.

The biggest problem is that there is no term database for road maintenance in Estonian. The situation in English
language is much better due to PIARC dictionary. But while talking about native language, it is not good to use foreign
language terms, but to find or create native language terms.

This could be achieved through a terminology committee that should be established with experts of the field and
linguist to plan the road maintenance termstock.

Conclusions

It is important to agree on preferred terms that will be used. As Cabré has stated — specialists will use terms to
communicate the knowledge of a concept. They do not thing if this term is appropriate within a particular linguistic system
or not. Therefore, it is important to have clear and precise terms.
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The results of a qualitative analysis show that problems with terms and concepts exist. Most frequently emerging problems
were following:

- terms do not have clear concept definitions;

- many synonymous terms for one concept;

- no consistent use of terms in legislation nor in the guidelines;

- terms systematization has not been taken fully into account;

- ambiguous terms are in use;

- lack of termstock that would cover needed terms and have correct concept definitions.

Experts pointed out that there is a need for common termstsock that all parties would have a common understanding
of concept definitions and what terms denote them. This avoids problems in understanding what is actually meant.
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Abstract.

Three Baltic states are located next to each other on the coast of the Baltic Sea. Similarly, to Finland, density of population in these
countries is low. All three countries have large amount of state roads with low traffic intensity.

Climatic differences are minimal. Milder climate is in coastal area but inland the weather conditions are more severe. The average air
temperature in January in Estonia is from -2 to -7 degrees Celsius but in Lithuania from -1 to -5 degrees Celsius. The number of snowy
days fluctuates from 50 to 120.

All three countries have common contracts for summer and winter maintenance where the responsibility for maintenance activities lays
on the contractors. Despite common history the methods of the assignment of road maintenance contracts are different in every country.
Estonia awards contracts in open tenders and has performance-based contracts. Latvia has the contract awarded to the State Joint Stock
Company «Latvijas autocelu uzturétajs» (“Latvian Road Maintainer”) by law and the contract is unit price based. Lithuania has the
contract awarded to the state-owned company « Keliy priezitira» the contract is performance-based.

The requirements for road conditions are quite similar in all three countries. They have three levels of maintenance.

High service level means snow and ice-free surface of the road pavement during winter in constant weather conditions and quick
response in case of worsening road conditions.

Medium service level means that snow and ice is allowed on the surface, but activities must be undertaken to improve skid resistance.
The lowest service level means that snow and ice is allowed on the surface and activities to improve skid resistance (mostly only snow
cleaning) may be undertaken in some spots only.

In Estonia the expenses for winter maintenance are lower than in the neighbouring countries but it does not have impact on traffic
safety during winter.

Keywords: Snow, ice, winter maintenance, weather, the Baltic states, maintenance level

Introduction

More than 20 years within the Baltic Road Association a special Technical Committee on Road Maintenance is
working actively. The Committee improves information exchange between road maintenance experts in three
Baltic countries and below the names of involved experts who have contributed to this report are listed:

Mr Aldis Lacis,

Mr Janis Kastanovskis,
Mr Meelis Saat,

Mr Taavi Umal,

Mr Modestas LukoSiunas,
Mr Tomas Ratkevi¢ius

1. Background

Three Baltic states are located next to each other on the coast of the Baltic Sea. Similarly, to Finland, density of
population in these countries is low; All three countries have large share of state roads with low traffic intensity.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1
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Climate

Long term average climate data from1981 to 2010 are shown in Figure 1. The climatic differences are minimal.
Milder climate is on the coastal area but inland the conditions are more severe. The climate in Estonia is a little
colder than Latvia and Lithuania. Precipitation is a little more severe in Latvia and Lithuania. The number of
snowy days fluctuates from 50 to 120. The Meteorological offices in the Baltic states have admitted that the
average temperature and amount of precipitation are increasing and we will have less snow in the future.
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Figure 1. Average amount of precipitation and average temperature in the Baltic states
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Maintenance Organization

All three countries have common contracts for summer and winter maintenance where the responsibility for the
activities lays on the contractors. Despite common history the assignment of road maintenance contracts is
different in every country. One of such differences is the determination of winter maintenance period. Estonia
does not determine a special winter maintenance period but pays for 5 months. Latvia has winter maintenance
season from November 1 until March 31. Lithuania has winter maintenance season from October 15 to April 15.

Estonian Maintenance Organization
The contracts are awarded in open tender and there are 18 contract areas and 9 contractors. All contractors are

private contractors. The contracts are performance-based. The customer is the Estonian Transport Administration
which has four Road Maintenance Divisions.
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Figure 2. Estonian Maintenance organization.
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Latvian Maintenance Organization until May 1, 2022

Latvia has the contract awarded to the State Joint Stock Company “Latvijas autocelu uzturétajs” by law. The
contract is unit price based and there are three parties involved in the contract. The customer is the Ministry of
Transport, road network manager is State Limited Liability Company “Latvian State Roads”. LSR supervises the
state-owned contractor according to the contract with the Ministry.
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Figure 3. Latvian maintenance classes in the winter 2020 /2021.

Latvian Maintenance Organization after May 1, 2022

Customer for the road maintenance works will be State Limited Liability Company “Latvian State Roads”. The
execution of road maintenance works will be awarded in open tender in 19 contract areas. There will be more than
one contractor. But the share of works performed by state owned company will still be large. Contracts will still
be unit price based except one which will have fixed payment for maintenance performance on main roads. Will
the maintenance be in same quality as before and cheaper? We will see.

Figure 4. Maintenance contracts after May 1, 2022
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Lithuanian Maintenance Organisation

Lithuanian contractual arrangements are like Latvian, although with few important differences. Lithuania has the
contract awarded to the state-owned company Public limited liability company « Keliy priezitira». The contract is
performance based with some works with unit prices. Instead of the Ministry the Customer is the State Enterprise
“Lithuanian Road Administration”. The supervision is carried out by independent Supervisors according to the
Contract with the Lithuanian Road Administration.

Figure 5. Lithuanian state road network with different classes.

Service standards for road winter maintenance

The requirements for road conditions are quite similar in all three countries, namely, all three countries have three
standards of maintenance. The high standard means that the pavement surface is free from snow and ice during
winter in constant weather and quick response is expected in worsening road conditions. The medium standard
means that snow and ice may be on the surface, but activities have be done to improve friction. The lowest standard
is that snow and ice may be on the surface and the activities to improve friction have to be done in some spots
only. And this means only snow cleaning mostly.

Country High Standard Medium Standard Low Standard
Estonia Level 3 and 3+ Level 2 Level 1
Latvia Level A Level B Level C, D and E
Lithuania Level 1 and 2 Level 3 and 4 Level 5
Carriageway Ice and Snow free Partly snowy and icy Snowy and icy
Anti-skidding As soon as possible Long reaction time Only spots

Table 1. Maintenance service standards in the Baltic.

Lowest Service Standard

The lowest service standard in Estonia is Level 1 and it is applied on roads with average traffic intensity less than

250 vehicles per day.

Latvia has 3 levels: Class D on roads with traffic less than 100 vehicles per day and class C on roads with traffic
from 100 to 499 vehicles per day, and Class E for collapsed roads. Class D and E means no requirements and
activities are done occasionally.
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In Lithuania the lowest service level 5 is applied only for unpaved roads and paved roads with traffic intensity less

than 500 vehicles per day.

Class D (<100)

Class E collapsed road

Country Estonia Latvia from April 2021 Lithuania
Service level (traffic Service level 5 and 5g on
volume) Level 1 (<250) Class C (100 -499) gravel roads (0 - 500)

Time for snow removal 24 hours after snowfall

Class C 24 hours after
snowfall

Class D snow removal at
least 2 times per season

Class E snow removal at
least once per season

Service level 5:

9 hours after snowfall;
Service level 5g:

18 hours after snowfall.

Permitted snow depth 10 cm (loose snow), 5 cm (slush)

Class C 10 cm (20 cm in
snow drift places)

Classes D, E no
requirements

Service level 5:
snow removal is done when
snow thickness exceeds
15cm;

Service level 5 on gravel
road: snow removal is done
when snow thickness
exceeds 20 cm.

Skid - resistance

coefficient 0.20 (0.25 on unsafe spots)

No requirements, spreading
and grading of unsafe spots

No requirements, spreading
and grading of unsafe spots

Service level 5: de-icing*
with sand in 9 hours;
Service level 5g: de-icing*

Time for de-icing 12 hours No requirements with sand in 18 hours.
*only in case of extremely
slippery road surfaces (e.g.,
freezing rain, wet ice, etc.)

. 6:00-20:00 9:00-18:00
Hours when requirements . - . -
. Round the clock no requirements in other no requirements in other
are applied time time

Table 2. Requirements for the lowest service standard.

Medium Service Standard

The medium service standard in Estonia is Level 2 with traffic intensity of 250 to 1000 vehicles per day. For
Latvia it is Class B with traffic intensity of 500 to 999 vehicles per day. The medium standard in Lithuania is

Level 3 and 4 with the average traffic of 500 -2000 vehicles per day.

Country Estonia Latvia from April 2021 Lithuania
Service level name (traffic Level 2 (250 -1000) Class B (500 -1000) Level 3 and 4 (500 -2000)
volume)

Time for snow removal 12 hours after snowfall

8 hours after snowfall

Service level 3: 4 hours
after snowfall;

Service level 4: 6 hours
after snowfall.

Time for de-icing 8 hours

8 hours, 24 hours
mechanical treatment
(grooves)

Service level 3: 4 hours
after snowfall

Service level 4: 6 hours
after snowfall
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Permitted snow depth Service level 3: in normal
conditions - 3cm (loose
snow), 2cm (slush), during
snowfall or sweep - 10 cm
(loose snow), 5 cm (slush),
allowed depth of
unevenness - 2 cm;
Service level 4: in normal
conditions - 3cm (loose
snow), during snowfall or
sweep - 10 cm (loose
snow), allowed depth of
unevenness - 4 cm.

4 c¢m loose snow,
during snowfall (8 cm, 5 cm|
slush, 16 cm on snow drift
places)

8 cm (loose snow),
4 cm (slush)

Skid - resistance 0.25 No requirements No requirements
coefficient
Hours when requirements 7:00-21:00 6:00-20:00 Service level 3:
are applied in other time service level 1 In other time service class C| 4:00-19:00
Service level 4:
6:00-18:00.

Table 3. Requirements for medium service standard.

Highest Service Standard

The highest service standard means no snow and ice on carriageway during normal weather. Estonia has level 3
and level 3+, Latvia - class A, Lithuania has level 1 and 2. The average traffic intensity is 1000 and more vehicles

per day in Estonia and Latvia and more than 2000 vehicles per day in Lithuania.

Country

Estonia

Latvia from April 2021

Lithuania

Service level name (traffic
volume)

Level 3+(>3000 on most important
main roads)

Level 3 (>1000)

Level A (>1000)

Service level 1 (=10000)

Service level 2 (2000 -
10000)

Time for snow removal

5 hours after snowfall, for 3+in 2
hours

3 hours after snowfall

Service level 1:
2 hours after snowfall

Service level 2:
3 hours after snowfall

Pavement surface during
normal weather

Snow and ice not allowed

Iem of snow and ice

Service level 1 and 2:
snow or ice not allowed

Permitted snow depth
during snowfall

4 c¢m (loose snow), 2 cm slush

6¢cm loose snow (12 cm on
snow drift places) 3 cm
slush

Service level 1:
4 cm (loose snow), 0 cm
(compact);

Service level 2:
7 cm (loose snow), 2 cm
(compact).

Skid - resistance
coefficient

0.3 in wheel tracks and 0.28 in other
spots

No requirements

No requirements

Time for de-icing

Level L3+ 2 hours. Sidewalk and
wheel tracks free of snow and ice.
Preventive de-icing required

Level L3 4 hours. Sidewalk and
wheel tracks free of snow and ice.
Preventive de-icing required

Slippery roads must be
spread with de-icing or
abrasive within 3 hours.

Service level 1:
2 hours

Service level 2:
3 hours

Hours when requirements
are applied

Level L3+ 24 hours

Level L3
6:00 - 22:00
L2 required in other time

Level A
5:00 - 23:00,
level B required in other
time

Service level 1:
24 hours

Service level 2:
04:00 - 22:00,
no requirements in other
time

Table 4. Requirements for the highest service standard.
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Conclusions

Requirements for winter road maintenance in the Baltic states are not controversial, they are ideologically similar.
Maintenance level depends on traffic intensity on roads. It seems that Latvia has less requirements for busy roads.
There are no requirements for snow and ice-free carriageway during normal weather although this so far was
provided by state owned maintenance company.

The table below shows maintenance requirements for the road E67 during night. During daytime difference is not
significant. There is opportunity to harmonize the requirements for the maintenance of E roads in the future.

Estonia Latvia from April 2021 Lithuania
Allowed snow thickness free 4 cm free
Time for snow removal 2 hours 8 hours 2 hours
Time for de-icing 2 hours 8 hours 2 hours

Table 5. Requirements for the maintenance of E67 VIA BALTICA during nighttime.
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Abstract. Since the end of 2017 the Lithuanian Road Administration (LRA) has taken over the authority to issue permits for
oversized and heavy vehicles using the national significance roads from the former State Road Transport Inspectorate. LRA has
launched a pilot project for automated authorising system, in which application is submitted by filling electronic form and
providing a driving route on a map. The route in most cases is automatically approved by the system. If there are any restrictions
on the route or in case of larger parameters of a vehicle, an LRA specialist shall review it. Upon coordination, the system
automatically calculates a charge for the use of roads by abnormal transport and informs the applicant. The applicant pays this
charge via electronic banking, and the system automatically issues a permit (such payments make up to 90 %). If the charge is
paid by standard transfer, the system automatically issues a permit after LRA employee registers payment details.

Keywords: abnormal transport, oversize and heavy transport, application for permit, permit to use roads by abnormal
transport.

Introduction

Permits for the use of national significance roads used to be issued by the former State Road Transport Inspectorate (later
— SRTI) which had 5 branches across the country. SRTI had to coordinate all the driving routes with the Lithuanian Road
Administration (later — LRA), thus making it a slow process with all the data processed manually. LRA employees had to review
all the driving routes, check if they are correct, calculate and provide the length of the route on national roads, including the part
of the route on the highest category roads, which is necessary for the calculation of the charge for the use of national significance
roads. To facilitate this process, LRA has started to develop a web application in which all the required data about the vehicle
is filled in and the driving route on the map is planned. According to this data and various restrictions on the roads, this system
can automatically measure and approve the driving route. Later, a political decision was made, so that LRA not only had to
measure and approve the route, but also to calculate the charge and issue the permit. The application system was expanded with
new features and now it can do all these processes automatically.

1. Legal Framework

The use of roads by abnormal transport in Lithuania is mainly regulated by 6 legal acts:
1. The Lithuanian Republic Law on Roads, which sets out the basic requirements and principles for issuing permits;
2. The Law on the Financing of the Road Maintenance and Development Program, establishing the principles of road
financing;
3. Government Resolution No 447 establishing specific tariffs, procedure for calculation and administration of the
charge for use of national significance roads;
4. Government Resolution No 757 approving the list of national significance roads;
5. Order No 3-289 of the Minister of Transport and Communications, which regulates the procedure for issuing and
using the permit;
6. Order No 3-66 of the Minister of Transport and Communications, which regulates the maximum authorized
parameters of multiple vehicles.
Roads in Lithuania are divided into two categories depending on their significance (Figure 1):
— roads of nation significance;
— roads of local significance.
Roads of national significance belong to the state, they are managed by LRA which also issues permits to use them.
Roads of local significance are mainly owned and managed by municipalities. Permits to use roads of local significance
are issued by municipal administrations.

The owner of abnormal transport must obtain the permit of the road owner to use it. Therefore, depending on the
significance of the road, the owner of abnormal transport must obtain LRA and/or municipal permits.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.

Published under licence by IOP Publishing Ltd 1



30th International Baltic Road Conference (IBRC 2021)

10P Publishing

IOP Conf. Series: Materials Science and Engineering 1202 (2021) 012040

doi:10.1088/1757-899X/1202/1/012040

LRA is responsible and manages website www.eismoinfo.lt in which detailed information about road traffic conditions

and restrictions on roads of national significance is provided (Figure 2).
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Figure 1. Roads of national and local significance on map (www.eismoinfo.lt with a layer of road surface course)
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2. Application Process

The owner of abnormal transport must submit an application request for a permit to LRA, which contains:
1. vehicle and cargo data;
2. driving route.

The application request for a permit can be submitted to LRA only by electronic means on the website
https://eismoinfo.lt/leidimai. The applicant fills in the application form, which contains the following necessary data:

— the name and address of the vehicle owner;

— e-mail address for further communication;

— the type of permit (one-time, monthly or annual) and the start (validity) date of it;

— details of the axles, including the distances between the axles and the actual axle weight;

— the dimensions of the vehicle. The gross weight is calculated by summing the specified axles weights;
— data of the load, its dimensions, weight, including the type of load: divisible or indivisible;

— the driving route, which is presented on a map created on the basis of ArcGIS;

— required documents attached to the application.

The applicant is responsible for the accuracy and correctness of the data. When entering the data to the application
form, the system carries out an initial verification of the data on the possibility of issuing long-term permits (monthly
or annual).

According to the vehicle parameters specified in the application and traffic restrictions on the route, the system
automatically assesses the possibility to take the intended route and also a possibility to issue the permit. The system
is allowed to automatically approve the route if the vehicle's dimensions, weight or axle weight do not exceed the
permitted norms significantly (Table 1) and there are no restrictions on the route that could prevent the vehicle from
following the planned route (Figure 3). If the parameters of the vehicle exceed the norms specified in the Table 1
below, or there are some restrictions on the route that could prevent the vehicle from driving, requests must be reviewed
by an LRA employee.

Table 1. Parameters that the system can approve automatically

Objects Parameters
All vehicles except for tractors / self-propelled machines and car -
transporters
Length (all except vehicles with trailer) <30,00 m
Length (vehicles with trailer) <18,75m
Width (all vehicles) <4,00 m
Height (all vehicles) <5,00 m
Weight (all vehicles) <550t
Axle weight (all vehicles) <120t

irrelevant restriction

Stankizkial

Figure 3. Barriers on the planned driving route.
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When the route is approved, the system automatically calculates the charge, which depends on classifier values, and
informs the applicant about the amount of the charge to be paid. The applicant has the option to pay it using the same
system or to make a bank transfer. When the charge is paid through the system, the process continues automatically.
After receiving the bank's approval, the system forms a permit based on the application data. If the charge is paid
through the bank transfer, the applicant must send a payment confirmation to the LRA employee, who registers it and
only then the system can automatically issue the permit (Figure 4).

.
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Figure 4. Typical scheme of application process.

The system sends automatically generated emails throughout all of the application process, to the email address
specified in the application form. If additional driving conditions are specified during manual review of the route, these
conditions shall be automatically recorded by the system and sent in the message informing about the approval of the
route and in the permit issued.

All email messages sent by the system contain a link through which the application form can be opened and the details
of the submitted application can be adjusted, in such way a new application can be submitted.

In addition, the owner of vehicle can change the vehicles (mark, model and plate number) specified in the permit. In
the email message about the issued permit sent by the system, there is a link to the data change window, in which the
applicant himself can change the data, after the system forms an amended permit, without the participation of an LRA

employee (figure 5).
onV
A"L

> @) Entering new hiefjﬁ:? / Changed
......... =S a
f X vehicle data prabsitilinet \ permit

Applicant

Permitwas changed

Figure 5. Typical scheme of vehicle change process.
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The issued permit message notification also includes a link to download the permit data file, but this is not an official
document. All issued permits are automatically published on the Internet, where they can be found and viewed by all
interested parties: an applicant, a driver, a consignor, a consignee, a controlling officer, etc.

3. Results of automation

In principle, the intervention of an LRA employee in the permitting process is required only in the following cases:

1. the route was not approved automatically by system because of the vehicle’s exceeding parameters or critical

traffic restrictions (barriers) on the planned route;

2. the charge was paid not through the system, but by the bank transfer.
The share value of charges paid not through the system is about 8% of all permits issued. Manual registration of
payments does not require particularly high time cost. However, it can be reduced by implementing a wider range of
billing options. A payment card has recently been introduced as an option to pay the charge, which further increases
the number of payments made through the system and reduces the burden on LRA employees.

The share of manually coordinated and approved applications is about 30%. Some of them are only a formal
confirmation of an LRA employee, which can also be reduced by expanding the system features of automatic
assessment. However, some of them require careful and responsible analysis, such as the load-bearing capacity of
bridges, the height of viaducts and so on.

It should be also noted that permits for under one quarter of the applications received are not issued. These applications
have to be either adjusted or rejected, or is applicants just wanted to check the driving possibilities and to find out the
amount of the charge.

The implementation of this system by LRA since the end of 2017 has significantly increased the number of permits
issued (Figure 6).

35000
30000
25000
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15000
10000

5000

2013 2014 2015 2016 2017 2018 2019 2020

Figure 6. Permits issued per year.

Conclusions

Here, in LRA, we are observing such trends that the cargo loads are increasing and becoming heavier each year,
especially the equipment and structures used on construction sites. However, we also believe, that a relatively fast way
in which a permit can been obtained has pulled other owners of vehicles out of the shadow, who took the risk of driving
without a permit because of the long-time spawn form permit to be issued earlier in the days.

Advantages of the automated system:

— authorization process period was reduced from 2-5 days to 5-10 minutes in case of the system’s automatic
approval and payment via system, or to 1-2 days in case an LRA employee has to review it;

— anumber of employees required to manage this process was reduced from 4-5 in SRTI plus 1-2 in LRA to
1-2 employees in LRA (one — full-time position, second — consultant on bridges and a substitute for the first
one);

— the number of permits issued and charge paid has increased significantly;

— key data of application is saved and can be used multiple times;
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— there is no direct contact between an applicant and an LRA employee (anti-corruption measure);
— all issued permits are electronic and published on the Internet, so there is no need for paper copy;
— permit data is saved and stored in a georeferenced database;
— there is a possibility to incorporate municipalities into one permit system, if the data about local significance
roads were stored in the same manner as the data about the state significance roads.
Disadvantages of the automated system:
— representing the driving route on map is quite a challenge for unskilful applicants;
— there is no possibility to correct some of the submitted data in the application during the authorization process.
Further possibilities for using georeferenced data of permits:
— to plan repairs or development of roads and bridges assessing the accumulated data of abnormal transport;
— implementation of automated tracking (control) system of abnormal transport (the system can immediately
identify if a vehicle has a permit to drive on a particular road).
In summary, majority of customers are satisfied with the current fast operating system in Lithuania.

Moreover, we have reduced human resource and time costs required to manage this process and accumulated
georeferenced data about the routes of abnormal transport.
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Abstract. Estonian Transport Administration (ETA) has since 2010y developed digital solutions for monitoring abnormal 52t
transport heavy vehicles (HV). Since 2020y we signed the memorandum between 8 different parties for developing bulk material
transport digital solutions (e-wayhill system) for road building. The focus is to make the logistic more transparent since beginning
of the loading point - for the different authorities. The second focus is to make the truck movement corridor visible for the traffic
control, avoiding week roads, bridges etc. The final, and the most difficult, is to develop the mass control system, so that there is
automated weight info in the e-waybill system visible for the traffic police and for building supervisors etc. We have met with
our Association of Estonian Cities and Municipalities and many others, and everyone is very interested of going from paper
waybills for faster, cloud based, e-waybill systems, what is also more COz friendly. This digital e-waybill allows single data entry,
and all the rest data with statistics is visible for concerned people. ETA is planning to pilot in 2021y also many road building
projects with e-waybill demand. So far, the feedback has been mainly positive from different parties. We have started with our
Estonian Ministry of Economic Affairs and Communications (EMEAC) also wider digitalisation projects concerning the new
regulation (EU) 2020/1056 of eFTI for the gross-border transport logistics digitalisation, what must be applied in every member
state 21.08.24.

Keywords: e-waybill; eFTI; Intelligent Access; on-board-weighing (OBW); CEDR RFT WG; CO2 reduction in transport;
contact free ITS; VELUB;

Introduction

Following paper gives an overview about Estonian’s digital research and developments in road building and
transportation area, since 2010y.

As there are many new EU regulations which ones demands digital freight and transport information systems to develop
for the EU member states, it might be useful to chare the development overview with other EU member states.

Some pilot projects have already been with the international e-waybills (e-CMR), made by EMEAC with the neighbour
countries, where also ETA was a partner (Figure 1).

eCMR index
registry (LV)

eCMR index
registry (LT)

eCMR index
registry (EE)

eCMR index
registry (PL)

Figure 1. Schema. The index registries exchange data with each other using DLT technology /1/
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1. EU new regulations for the transport sector

EU’s Electronic Freight Transport Information (eFTI) regulation demands EU member states to provide the eFTI
service starting from 21. August 2024y /2/. Based on that regulation EMEAC is piloting eFTI / eCMR together with
the neighbor states and ETA.

Since 2020y ETA is piloting e-waybill in the bulk material transport in building contracts with the target to demand it
since 2022y in all building contracts. In the beginning of the 2021y EMEAC joined to our Bulk Material Transport
Memorandum and declared the interest to develop also the internal state e-waybill (internal eCMR) - together with
international eCMR, according to the eFTI directive. Also, Estonian Association of Information Technology and
Telecommunications (ITL) joined as 10. member to the memorandum.

ETA has developed since 2010y also Intelligent Access, with the VELUB System which one allows to control on the
Smart Road map, 52t abnormal transport vehicles (with GNSS) for more effective and greener transport, protecting
the roads constructions at the same time. /3/

Greener transport vision is detailly described in EU’s new Sustainable and Smart Mobility Strategy until 2050y. It
describes how greener transport should look like and how it should be developed in the EU member states etc. /4/

EU and EFTA Ministers of Transport declared last year in the Passau Declaration that digitalization is the Smart Deal
for Mobility and it shapes the mobility of the future — sustainable, safe, secure and efficient. The Passau Declaration
talks about Building Information Modelling (BIM) and eFTI and other digital tools for making the whole transport
sector more efficient in coming years. /5/

Different type of e-waybills and digital information (Figure 2) can be very likely developed in one, digital, cloud-based
system.

Diferent wayobill

types in Estonia

(1) cMR
— eCMR/eFTI Cloud (the

prototype is in the development
\phase)

e N

2) Internal state waybill

e-waybill Cloud (since 2020y
pilots in ETA's building contracts)

A J
(3) Abnormal HV h
waybill/licence based on:
L__{ VELUB on Intelligent
Access tech: GNSS_52t;
+OBW for the 60t with e-
\waybill in the future. )

Figure 2 Different waybill types.

In the following paragraphs, the short overview about the Estonian different e-waybill connected developments and
researches will be given.
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2. eCMR pilots and ongoing process

Estonia supports the fast adoption of eFTI to achieve the goals of the road transport digitalisation as early as possible.
There are e-CMR service providers and there are governments capable and interested to receive the data that they are
entitled to check. Still, the governmental institutions cannot easily accept the electronic e-CMR, even if the legal ground
for it exists. The missing link is the secure and trustful way to exchange e-CMR data between governments and e-CMR
service providers.

eCMR solution, which meets the market’s expectations, can only function as an internationally connected digital
ecosystem which would allow the data exchange on transport documents along the logistical corridor. Therefore, it is
reasonable to carry out pilot projects on road transport digitalisation as cross-border service development in cooperation
with neighbouring countries.

Under the leadership of EMEAC, the cross-border eCMR prototype between Estonia, Latvia, Lithuania and Poland
(Figure 3) was introduced in September 2020 /1/.

The objective of prototyping was to create an e-governance compatible eCMR indexing scheme that will allow controlling
institutions of partner countries to check the availability and validity of CMR transport documents in a secure and trustful
way. Every authorized governmental institution will be able to access minimum available indexing information via a
specialized application programming interface (API) and get a link to request original documents relevant data directory
from e-CMR service from the county of origin.

Estonia
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Figure 3 eCMR prototype piloting scheme.

For the public sector and authorities, it will create conditions for the more effective transport sector and trade supervision.
One of the outcome examples is reducing the time spent on stopping trucks for CMR control, but also minimizing the
number of offences related to tax avoidance and transport safety.

The prototype development team includes governmental organisations (ministries, road administrations, tax and customs,
police, statistics etc.), logistics and road carriers’ associations, consulting experts and leading software developers with
an international background.

EMEAC will analyse in 2021y (Figure 4) NAP system architecture and how internal e-waybills can be linked (Figure 1).
Also, will be analysed Cost-Benefits, the ownership alternatives and different risks etc. ETA is involved to the
development as a road owner, whose interest is to increase construction and traffic safety etc. /6/
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Figure 4 National Access Point (NAP) as part of national and global ecosystem (Estonian possible version)

EMEAC will also introduce in EU in 2021y, the Position Paper Towards Interoperable Electronic Freight Information
Exchange in Europe. In this position paper the road owners’ vison is included for extending the vision to road safety, road
maintenance, taxation, etc.

The European Commission's vision to digitize G2B, B2G transport information flow across Europe with eFTI regulation
is undoubtedly ambitious. However, it addresses only the information related to cargo, but not the vehicle or a driver. At
the same time, there is a strong need for public authorities to handle this information together to achieve greater
transparency, safety and efficiency.

Therefore, the eCMR concept can be expanded using the same data exchange channel and technology in:

e Reducing risks in road traffic (automated validity of driving license and health certificate; inspection of
compliance with working, driving and rest time rules; technical inspection of truck and trailer; payment of fines
and tolls; insurance of truck and goods, etc.).

e Improving road constructions safety (truck weight information from On-Board Weighing Systems).

e Handling of dangerous goods, special cargo and contract deliveries (GPS tracking, automated fee payment
control).

e Increasing the transparency of tax revenues (payment of customs duties, automatic VAT refunds).
e Other areas (rescue, statistics, insurance, etc.).

Handling this information in a single channel has the potential to significantly improve the efficiency of transport and,
therefore, to contribute to the smooth functioning of the Single Market.

Taking into consideration the quick need for a positive transformation in the electronic freight transport information
sector, Estonia and others highlight the need to swiftly start discussions by setting up the joint development of eECMR
data exchange model in Europe.
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3. Internal state e-waybill using experience

In 2020, ETA carried out three procurements, where it was mandatory to use an e-waybill of lading for the transport of bulk
materials. The special requirements for documenting, the works applied to both: the contractor and the owner's supervision. All
consignment notes for bulk materials and the summary tables, compiled based on them, had to be prepared in an electronic data
exchange platform. /7/

The pilot projects assumed the use of either the Waybiller environment developed in Estonia or an analogous electronic data
exchange platform. The procurement required that the digital platform allow the creation of separate objects and GNSS location-
based tracking of each load (Figure 5). The vehicle and/or trailer number information had to be generated automatically from
the traffic register database and had to reach the electronic environment on the e-wayhbill. If the truck had a special cargo permit
of 48 or 52 tons, its data, permit number and the validity period had to be included. Supervisors and subscribers needed to have
access to the environment, so that they could control the information through the cloud.

YLE016094

t: Tallinna Bekkeri Sadam (Ule

Varbola

Figure 5 GNSS makes material transport, and strong road corridor usage, is in road building more transparent.

The e-waybill had to contain at least the number of the truck and/or trailer, the number of axles, the permissible weight / load
capacity of the truck; the mass and name of the material, the name of the driver, the haulier, the owner of the load and the quarry.
If the transport was on public roads, an e-waybill had to be created for the transport from the intermediate warehouses to the
site (except for the intermediate warehouses immediately adjacent to the site). An indication had to be made on the e-wayhbill,
whether the material came from a quarry or from an intermediate warehouse.

As mentioned, the owner supervision was also obliged to use the electronic environment of the e-waybill. For example, he had
to check the e-wayhbills for bulk materials provided by the contractor and confirm receipt of the load in the digital environment.
Also, during the asphalting works, the engineer used a data exchange platform to validate the e-waybill of asphalt loads arriving
at the site.

This year, the ETA is already planning several times more (14) pilot procurements in order to prepare for the full transition to
e-waybills in 2022y, for the transport of bulk materials. One procurement in Pérnu area, will require the use of a weighing
station, loader or OBW interfaced with the service provider - to protect the weaker road constructions and bridges (Figure 6).
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Figure 6 Strength of the Estonian state roads (black dots, weaker bridges).

For 2022y, a separate contract annex (2 pages) has been prepared for contractors, which contains detailed minimum technical
requirements for the e-wayhbill. This will make it easier for the new service providers to bring data exchange platforms to market
and will be better traceable to the all parties.

In 2020y OU Ule won the public procurement of surface works in Harju and Rapla County, who, despite the initial critical
attitude, finally found that the use of the e-waybill is simple, compact and allows real-time monitoring of the data. The problem
was caused by the delivery note, which was required for the forwarding of the material from the intermediate warehouse to the
object, although it is also required as a sheet of paper, according to the Road Transport Act.

AS Jarvak, which performed the transportation work, highlighted the time savings and the possibility to adapt quickly and
expressed the wish that the e-waybill would be fully switched soon. In total, about 2,000 e-waybills were completed during the
project. Laane Teed OU turned out to be the repairer of Rapla gravel roads. At the end of the pilot project, their project manager
assessed both the ease of use of the e-waybill and the time saved that would otherwise have been spent on paper sheets and the
subsequent precise compilation of volumes and shipments. Taital Trans OU, which made transports within the project and who
already had previous experience, added that the e-waybill is convenient to use. Approximately 1,700 e-waybills were used at
the sites.

The largest test object in 2020y was the reconstruction of the state highway No. 11412 (Liikva-Rannamgisa). The contractor of
the project was AS TREV-2 Grupp (VINCI Concern), whose project manager said that the environment of Waybiller (Figure
7), the e-wayhbill service provider they used, worked quite well, although it should be further developed. In the course of the
project, about 2,100 e-wayhills were issued.

Figure 7 User view of the Wayhbiller app.
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4. VELUB Intelligent Access
ETA has since 2010y developed digital Intelligent Access solutions in the VELUB platform for the abnormal 52t transport

monitoring (Figure 8). This system can be used in the future for controlling also heavier trucks, adding more controlling
criteriums etc. At the moment, 60t and EMS longer and heavier vehicles CBA is ongoing in ETA.

Page 21/64 &

ERA's E-service

VELUB pull
LN\

Car E-Business. crs
register register services
R
service

providers

Figure 8 VELUB- ETA’s special permit application system; ELVIS — State Forest Management's electronic cargo list
information system. /8/

Study of the HV impact to the bridges showed that, less than 7% of the total bridges, are not OK for 52t /9/
Those weaker bridges are not marked inside the strong, digital Smart Road (Figure 9) corridor. /10/

#|QUre 9 Smart Rdad ‘(ETA, Tark Tee) strong corridors marked with the purple lines (dots - weaker bridges) 28.02.21

The next step is to develop the VELUB further - automatic control, OBW in the future, etc. Overview about Stakeholders
in the VELUB and different waybill developments in Estonia, was given in Aeroflex/iADF workgroup /11/.

Detail overview about the VELUB development and its digital possibilities was given in HVTT15 Symposium. / 12/

In 2020y, OBW telemetry (Figure 10) tests were completed, with 5 different HV. Good results were achieved for
continuing in coming years. This study with OBW tests with HV’s, was carried out to determine the possibility of using
OBW equipment to reliably and accurately monitor weights of HV’s. /13/

Estonia has long been the leading innovator in managing heavy vehicles via new technologies such as telematics, GIS
and ITS. Previous developments such as current road networks for HV (,,green roads* for winter time and ,,purple roads*
for whole year (Figure 4.2) have been widely accepted by logistics companies and road administrators. These
developments give strong background for new innovations with OBW equipment.
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Figure 10 Example of layout for OBW in a stage 1 truck/semi-trailer vehicle combination / 14/

For this purpose, five trucks were selected, connected and monitored through fleet management platform provided by
FleetComplete. Necessary additional hardware and software developments were done to allow to read the weighting data
by telematics devices from vehicles CAN bus using FMS interface and display the data through web interface (Figure
11& 12). For verification purposes, weighing of fully loaded HGV vehicles was carried out with portable scales.

Riqas jur@

Figure 11 HV ,Volvo 02 timber truck 4+ moving paths 10.09.2019 — 21.10.2019 (left) & 21.10.2019 — 15.01.2020.

Besides enforcement capabilities, OBW systems provide logistics managers with robust way of optimizing the usage of
trucks. As our analysis showed, fuel usage per kilometre does not increase significantly at higher loads. Therefore, loading
trucks to maximum safe limit for roads allow saving fuel and thus reduce carbon dioxide emissions.

In order to determine said safe limit, all data must be integrated with road database. In this study, only pavement and IRI
were used, providing insight that pavement type does affect the measured values, but road roughness has no effect. In
future studies, other road parameters can be used with similar methodology. Also, the current road networks for heavy
vehicles (,,green roads* for winter time and ,,purple roads“ for whole year) can be linked to weight data providing even
more insight for better logistics management and when necessary, also enforcement. In terms of pavement management,
more detailed information about actual weights on the road will yield more accurate predictions than current methods
using standardized axles and vehicles.
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Figure 12 HV ,,Scania 02 saddle 2+“ moving paths 02.09.2019 —21.10.2019 (left) & 21.10.2019 — 15.01.2020

Integration with road tolling system provides road administrators an opportunity to promote logistics solutions better for
road structures and environment. This is also valuable information for procurement of logistics services allowing to
choose most effective provider with smallest carbon footprint. In order to achieve this, a follow-up study with more
vehicles included is needed to better understand the relations between fuel usage, road deterioration and load weight.

OBW data gives for the traffic control good overview where are the most likely overloaded HV. With that data traffic
control points can be decided much quicker - where to go to do the static weighing with traffic control van.

CEDR new RFT (Road Freight Transport) work group has also started Intelligent Access subgroup, to study further
possibilities what new, digital cloud-based system allows: road construction protection for aging infra, higher traffic
safety and at the same time greener transport etc.

Conclusions

E-waybill development in Estonian state road building and other areas, has given us already a lot of savings in CO»
emissions, making transport more efficient in the same time - with the single data entry to the cloud. Defiantly there
is still a lot to do and develop in coming years, to achieve EU’s climate targets in the transport sector, using
digitalisations as a tool for it.

Hopefully our neighbour Baltic countries, and other EU states, are continuing in coming years, the EU digitalization
goals to make more efficient our freight transport between the states, and why not, inside state as well.

ETA’s bulk material e-waybill piloting and usage is just a small part of internal transport (ca 5%), but it is a huge step
to digitize all internal waybills (over 2min/y) together with EMEAC, and together with international eCMR, based on
the eFTI regulation /2/.

In 2022y ETA is planning to demand e-waybills in all building contracts. There are already now many interested ITS
companies with the big interest to develop e-waybills in Estonia, as it’s not so complicated in 21. century anymore. If
there is interest, our e-waybill providers can help to pilot other EU road owners as well - for the greener future.

Digitized cloud-based transport and road information systems are allowing to develop further Intelligent Access to
protect road construction and increase traffic safety. In the same time transport transparency increases, and ca 50min
EUR/y socio-economic benefit is produced in small Estonia.
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Abstract. In 2020 the Lithuanian Government approved traffic safety programme Vision Zero. One of the integral measures
applied to improve traffic safety and to reduce the number of road traffic infringements is the development of average speed
cameras’ network on state significance roads. It is planned that the network of average speed cameras will cover more than 800
km of state significance road network in Lithuania in 2020-2021. Initially, it was planned to implement these measures only on
rural roads. However, taking into consideration the principles of road eligibility for average speed camera installation, some road
sections crossing the so-called linear settlements were selected to test the impact of such systems on driving habits as well. It is
presumed that from the beginning of exploitation of these systems the reduction in the consequences of severe traffic accidents
on the selected most dangerous state significance road sections will be observed.

Keywords: Average speed, speed control, distance control, driving habits, driving rules infringements

Introduction

According to the EU Road Safety Framework 2021-2030 — Next Steps Towards Vision Zero', about one third of fatal
crashes are (partly) caused by excessive or inappropriate speed. According to the conducted study, the risk to be
involved in a crash when speeding is 12.8 times higher. Moreover, higher speed crashes cause far more damage than
lower speed ones. Based on the research results, the European Transport Safety Council (ETSC) has calculated that if
average speeds dropped by only 1 km/h on all roads across the EU, more than 2,200 of road deaths could be prevented
every year. It is expected that covering certain road sections with average speed cameras will give a significant positive
effect in the reduction of fatal road accidents caused by overspeeding.

1. Key Principles of Average Speed Camera Installation

During the last 20 years Lithuania as well as other EU member countries have implemented various traffic safety
programmes, soft and hard traffic safety improvement measures, transposed and implemented EU law into national
legislation, set an aim to reduce the number of road fatalities and injuries. It has resulted in safer road infrastructure,
safer vehicles, more responsible road users. A lot of state budgetary, EU and other funds have been allocated to traffic
safety; therefore, the efficiency of their use shall be clearly substantiated and measured. Even though in the long run a
considerable drop in the number of fatalities per 1 million inhabitants from 173 (in 2000) to 63 (in 2020) has been
observed in the Republic of Lithuania (Figure 1). In the period of last four years the number of fatalities remains the
same and fluctuates from 62 to 68 fatalities per 1 million inhabitants.
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Figure 1.
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It is obvious that earlier implemented measures were effective; however, the current situation shows that it is high
time to review traffic safety components and look for further effective traffic safety improvement solutions. Therefore,
in 2020 the Government of the Republic of Lithuania approved the new traffic safety programme. One of the integral
measures implemented by SE Lithuanian Road Administration is the new traffic safety strategy, i.e. the implementation
of the system of average speed cameras on state significance roads.

Key principles of implementation:

The methodology of locating average speed cameras has been prepared. According to the set criteria and conditions
the whole state significance road network has been evaluated. Homogeneous road sections of the state road network
were evaluated according to the four criteria (average annual daily traffic volumes (AADT), consequences of road
accidents, unsafe driving speed, which is considered to be the main cause of accidents, limited overtaking). The
obtained findings enabled to compile a priority list of 4,003 homogeneous road sections, according to which cameras
are installed. It is planned to review the compiled list every three years.

In 2021 it is planned to set up 106 average speed control road sections (Figure 2). In 2017-2020, 687 injured and 66
fatalities were registered on these sections (Figure 3). The length of sections are usually the same as those of
homogeneous ones. The length of the first road sections varies from 0.9 to 20.1 km.
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Figure 3. The number of road fatalities in Lithuania in 2017-2020 (value in brackets shows cases falling under 106
selected first average speed system implementation sections).

The aim of the average speed control system implementation on the most accident-prone road sections, ca 850 km,
which would make up 13 per cent of the state significance main and national road network, is to alleviate the
consequences of road accidents and to eliminate fatal road accidents on these road sections altogether. In 2018, the
first installed 25 average speed control sections (Figure 4) showed that the measure influenced on the drivers® speed
on this road section and reduced the number of overtakings.
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The system will have a surplus value: new-generation technological solutions will enable to automatically check if
transit vehicles carry compulsory insurance and valid technical inspection documents as well as if the road user charge
has been paid.

2. Driving Habits on Average Speed Sections

Average speed control sections contribute to educating drivers and changing their driving habits, which is confirmed
by the available statistical data (Table 1). To illustrate the situation, 3 average speed control sections on different roads
have been selected. For example, the average speed of vehicles driving on A9 road on a selected day was 83.52km/h,
when the permitted speed limit is 90 km/h. Drivers exceeding the average speed limit by 1km/h accounted for 8.28 per
cent. The average speed of vehicles on AS road on a selected day was 83.1km/h, when the permitted speed limit is 90
km/h. The number of those exceeding the speed limit by 1km/h accounted for ca 4 per cent. The average speed of
vehicles on A13 on a selected day was 79.71km/h, when the speed limit is 90 km/h. The amount of those exceeding
the average speed by 1km/h on this section accounted for 3 per cent only.

Average Speed Traffic Average Average Average Average Average
speed limit volumes speed speed speed speed speed
section (km/h) (km/h) violations violations violations violations
from1to | from10to | from 20 to above 30
10km/h 20km/h 30km/h km/h (%)
(%) (%) (%)
A9 14.03 -
20.555 km 90 3717 83.52 297 (7.99) 9(0.4) 0 2 (0.05)
AS 76.936
- 80.368 90 4428 83.1 145 (3.27) 28 (0.63) 3(0.07) 1(0.02)
km
A13
33309 - 90 2580 79.71 78 (3.02) 0 0 0
36.184 km

Figure 5. Mean of average speed and exceeded limit on a selected day

3. Average Speed Enforcement Systems in Lithuania

To achieve the best effect of average speed sections, high requirements for average speed system must be set. In
Lithuania, we require at least 90 % of passed vehicle detection and at least 95 % for correct number plate recognition
from suppliers. We perform data quality check to make sure that the systems operate properly. At the moment
JENOPTIK VECTOR P2P system for average speed enforcement system is employed. After expanding the existing
network of average speed enforcement systems, PASSCAM average speed enforcement system will be introduced as
well. Both systems will use 2 ANPR cameras: one at the beginning and the second at the end of the section, without
any additional triggers like radars or inductive loops. High quality of average speed enforcement system is required
because after a vehicle passes one of the sections, an ANPR camera sends the data to the software that checks the
validity of insurance, technical inspection and road user charge (if applicable).
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Another important thing to take into consideration is the type of equipment that meets local requirements for recorded
violations. For example, if you need to identify only number plate, additional infrared lighting is not required. If you
need to identify a car or a driver, additional infrared lighting is required.

Figure 6. Example 1: When just number plate is enough

Figure 7. Example 2: When you need to identify the car as well

PERSONAL DATA: In Lithuania personal data (photos, number plates) are stored until different registers are checked
and infringements are detected. Then the data are forwarded to relevant institutions and all personal data is deleted. It
is only depersonalized data that are stored for statistics.

Conclusions

Exceeding speed limit remains one of the most frequent violations of road traffic regulations. For some drivers it has
become a driving norm. Such driving frequently results in extremely severe road accidents. The average speed control
on homogeneous road sections obliges drivers to observe the permitted speed limit on the whole road section. It is
expected that compiling a priority list of road sections according to the developed methodology, where the main
accident cause is overspeeding, will bring about give a significant positive effect. Presumably, it will surpass the
current international experience * in reducing the consequences of the most severe road accidents. It is also very
important to select an efficient system complying with the legal acts and the environment. In the long run, it is believed
that this measure together with other strategic traffic safety measures will change driving habits.

1. Commission staff working document SWD(2019) 283 final. EU Road Safety Policy Framework 2021-2030 - Next steps towards
"Vision Zero".

2. Keliy eismo taisykliy phttps://lkpt.policija.lrv.1t/It/statistika/keliu-eismo-taisykliu-pazeidimu-statistikaazeidimy statistika |
Lietuvos keliy policijos tarnyba (Irv.1t)

3. De Ceunynck, T. (2017), Installation of section control & speed cameras, European Road Safety Decision Support System,
developed by the H2020 project SafetyCube. Retrieved from www.roadsafety-dss.eu on 1/2/2021
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Abstract. Intelligent transportation systems (ITS) provide significant added value to road transportation, making the related
investments distinctively effective and long-lasting. Moreover, some ITS activities may be eligible for financial support of
the European union (EU). That was the way how Estonian Transport Administration and Latvian State Roads worked on
the project proposal “Smart corridor Tallinn-Tartu-Luhamaa-Riga E263/E77” (acronym — SMART E263/E77), which was
approved by EU program Interreg Central Baltics as CB891 project. The project started on June 1, 2020, and its
implementation will last till the end of 2022 according to quite challenging schedule. Project activities primarily include
numerous installations or road telemetry and telematics devices (especially, variable message signs) for advanced traffic
management to be supported by cross-border traffic plans and improvements of traffic control centers. Project target is to
provide general travel time savings at least by 0.88% across the whole corridor, however for the motorway-type sections it
should reach more than 5.5%. Expected project results will establish new and improve existing functions on the E263 and
E77 road transport corridors, namely: traffic management adaptive to variable road conditions; gathering and dissemination
of traffic information; decision-making support for road maintenance operations (especially in winter). This report will
summarize the information on project progress with emphasis on traffic management considerations.

Keywords: intelligent transportation system, adaptive traffic management, variable message sign, cross-border traffic
management plans, traffic information, road weather information, traffic signal.

Introduction

European transport policy has defined highly ambitious goals to be achieved in 2050, but intermediate progress indicators
are to be reached already in 2030. (European Commission, 2011). One of prerequisites is consequent rolling-out and
further development of Intelligent Transportation Systems (ITS). Now ITS is a set of quite well-defined scope of services
and supportive measures in the European Union (EU) level, which is aimed to improve all facets of mobility, including
safety, network throughput and environmental impact.

The primary involvement of national road administrations in the ITS domain is covered by the EU Directive 2010/40/EU
(emergent support of critical traffic situations and dissemination of traffic information) and European ITS action plan
(European Commission, 2011). A set of supportive delegated acts was adopted to make such prescribed ITS services
interoperable and seamless between the EU member states at least for the Trans European network (TEN).

But such infra-oriented ITS offering intelligent road network operations, namely — adaptive traffic management, also may
be suited for improving the mobility, as well. That is why national priorities and EU supportive measures provide
opportunities for international ITS projects. Close cross-border co-operation allows to achieve even more than direct
project deliverables only: knowledge transfer, harmonisation of methodologies and co-operation procedures are the proper
contact points between the regional partners. Latvian and Estonian national road authorities were able to form a successful
partnership (had the roots in the recently implemented project SmartE67) aimed to reach these targets within the on-going
EU co-financed project SmartE263/E77. This report outlines the main deployment aspects and features of traffic
management within the project.

General information

As mentioned before, both partners from Latvia and Estonia already had success story and good cooperation practice to
deploy joint ITS project (Smart E67) with the support of the same EU programme (Jelisejevs, 2017). Near the end of the
period of Interreg Central Baltic Programme for 2014-2020 of the European Regional Development Fund, the partners
decided to put together their experience and intentions in the project proposal for the last (fifth) call of the Programme,
aiming to define even higher targeted key performance indicators (KPIs) in comparison to the previous one. The partners
changed their roles for the on-going project, thus Estonian implementing body is the lead partner.

Overall objective of the project is improving the efficiency and safety of cargo and passenger transport flow on 403 km
long road sections in total (localized and section-like pattern of roadside ITS equipment placement) of the crossed TEN
corridors E263 (in Estonia) and E77 (in Latvia) by introducing broad ITS pattern (see Figure 1). According to proposal
evaluation criteria, the main effect to be reached is the decrease of travel time for both passenger and cargo transportation
within the whole section by at least 0.88%, comparatively to the present situation (ERC, 2019). Additionally, road safety
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is to be improved and COs emissions reduced. According to the cost-benefit analysis done especially for the project it
will have significant macroeconomic effectiveness ratio for the planned investments of 3.62 for the project estimated
lifecycle of 15 years. The realistic average traffic forecast for TEN corridors in the respective period showed the annual
growth of 1.5-2% before. However, the current long-lasting emergent situation of Covid-19 pandemic changed the traffic
pattern considerably (decrease of 13-17% from 2020 to 2021), probably affecting also societal habits in general so that
this data is to be updated. Co-operative systems (C-ITS) and autonomous driving also are to be taken into account in the
future, although such topics are still out of the planning horizon. Cost-benefit analysis has included HDM-4 methodology
of traffic flow distribution for the most congested sections in the project (made in late 2019) and it showed that peak hours
(carrying about 20% of all traffic) occurred for up to 800 hours, but busy flow — 61% or up to 3500 hours annually, which
are to be primarily treated by adaptive traffic management approach (Figure 2).
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Figure 1. Promotional information of the project Smart E263/E77 (infographics and logo).
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Figure 2. Average traffic flow distribution for the most congested sections of the project (from ERC, 2019)
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The partners estimate notable co-effects, giving opportunity for further ITS implementations, transposable to the rest of

the network later (for instance, Latvia has announced h

ighway development program 2020-2040, where variable speed

limits up to 130km/h. will be introduced). The project aims to introduce new or to modernise the existing roadside ITS
equipment and to ensure proper solutions for traffic information exchange between traffic information centres (TIC) of
the partners, joint technological approach and best-practice examples, available in the region (Jelisejevs, 2010).

The total budget is almost 2.5 million EUR, where the

EU will co-finance 81% of the eligible costs, with almost equal

distribution between the partners. There are a lot of ambitious activities within the project, including specific studies,
interventions in roadside ITS equipment, TIC adaptation, communication to road users and society, as well, as
administrative costs. This is one of the so-called whole implementation life-cycle projects, where target measures

(investments in ITS deployment) are combined with

a broad list of supportive measures. The project started on

June 1, 2020 (4 months after the initial plans due to organizational issues which did not depend on the partners), and it
has to be completed not later, than on December 31, 2022 (whereas extension is not allowed at all, due to deadline of
certain EU programme). That means a lot of additional challenges for the partners to provide smooth deployment activities

in time.

Both partners see not only direct and measurable effect of SmartE263/E77 to be reached, but also significant potential of
multiplication, while the project results (traffic control scenarios, technical solutions, evaluation methodology, etc.) might
be applicable for other road sections and improve operational ITS to a better linkage at regional (cross-border) and local

(interurban/urban) levels (Ehrlich & Jelisejevs, 2019). T
ITS technical and organisational issues of partners’ pers

Project scope

he project has also aimed to increase professional competence in
onnel.

Technological harmonisation is one of the project key goals, as in reality the activities of partners are not absolutely equal
due to their differences in the road infrastructure, covered by the planned ITS and domestic approach to traffic

management priorities (Figure 3, Table 1). That is why

just some core activities are to be covered by joint procurement

(staff training session and information campaign), while deployment tasks are to be solved separately, but still based on

specific common principles.
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Figure 3. Map of road sections covered by project activities.
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Table 1. Detailed data on road sections covered by project activities

Pavement | Pavement AADT, HGV, %
. Length, . Start End
Section TEN route km Type overall condition, | veh. per location location
condition | IRI, mm/m day
E263 sl E263 343 4-lane Good 1,05 14 609 11 Tallinn Kose
E263_s2* E263 59 4-lane Good 1,10 8917 17 Tarbja Maekula
E263 s3 E263 87.5 2-lane Good 0,87 7466 16 Maekula Tartu
E263_s4 E263 97.1 2-lane Good 0,86 3482 11 Tartu Luhamaa
E77 s5 E77 242 4-lane Good 0,75 21735 16 Baltezers Senite
E77 s6 E77 150.6 2-lane | Moderate 2,10 4094 20 Sigulda | Veclaicene

Remark: * this section of adaptive traffic management will be implemented as a part of another road construction project.

According to the initial application, there are 6 working packages with subsequent and parallel activities to be done:

— external expertise, attracted to detailed decision making on the planned investments and evaluation of project
results,

— deployment of roadside ITS elements (variable message signs (VMS), road weather stations, video surveillance
etc.), including preparatory works (for instance, on-site wiring),

—  TIC adaptation foresees the functional improvements of traffic management systems (central software) and also
training of TIC staff to be ready for the new functionality (scenarios applicable for adaptive traffic management);

— communication measures, which will cover general project PR issues and bring together the main stakeholders
and target groups,

—  provision of electricity supply to roadside ITS installations where necessary,

— management package, provided by the project team, as the main supportive effort to all above mentioned topics
(for instance: procurements, reporting, etc.).

The main differences between the planned activities of the partners are the following:

— LV firstly puts maximum effort on the 2+2 section Riga-Senite to provide variable speed management for 24km
of roads in total (divided in 3 co-ordinated sections) and localized warning VMS installations similar to
SMARTEG67 farther on the route E77, and secondly to unifying all traffic management scenarios to a centralized
advanced traffic management system (ATMS),

— EE expands their 2+2 adaptive traffic management to additional 40km of roads and develops light VMS
installations on the peripheral part of E263 to be joined to the existing ATMS.

In fact, the partners have different approaches to VMS performance, namely:

—  EE uses wide range of VMS (5 types) and auxiliary equipment in the classic way (side-mounted and overhead
installations),

— LVin its turn plans to deploy 3 types of side-mounted VMS for speed limits, traffic warnings and additional
information that do not support broad textual notifications and have limited re-routing functionality but are fully
usable and upgradeable to the next level when such a necessity will appear.

Organizational approach towards the planned ITS deployment also differs, since EE prefers to split the corresponding
services to several phases (technical design, supply and construction works of road ITS installations, inclusion of the new
devices in the existing ATMS), but LV (having public consultations with ITS market actors) decided to put them together
in a single complex procurement.

Progress status

Since the starting point (the first project period ended in November, 2020) numerous preparatory works were completed
and the following main project activities are on-going according to the schedule:

— administrative efforts and preparations to launch the project implementation (were based on similar previous
experience),

—  working meetings (including kick-off), that involve project management team and steering committee,

— reporting to the first level control institution and the Programme institution for the first project period,

— development and implementation of project communication plan,

—  preparation of project modification request which is related to some formal (changes in the status of EE partner,
cost reallocation between the budget lines according to the programme flexibility rules), as well as, more serious
content-related issues, since the detailed latest data gives the opportunity to improve some of the initial
assumptions by principle “more results with less costs”.
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The completed content-oriented measures of the project cover:

— provision of cost-benefit analysis which proved the feasibility and full compliance of the project with the
awarding criteria of travel time savings (was prepared in advance and linked to the application),

— provision of pre-design activities where necessary (for instance, LV had such separate study to define proper
VMS placement for 2+2 road section),

—  provision of supportive and on-site preparatory services (design and provision of electricity connections for road
ITS equipment, a.o0.),

— final preparation of procurement documentation for main investment packages to be launched in the second
quarter of 2021,

—  provision of some minor services that were offset from the main packages (for instance, adaptation of 2 traffic
lights across E77 242 road section in Latvia).

The partners are currently doing all the best to implement the project activities in the planned timeframe. We hope that
also the market is ready to respond adequately, since this is not the first VMS deployment project in both countries.
Therefore technical requirements for procurement procedures are balanced to provide good performance for possibly
quite broad product range for better competition.

Notable features of the planned ATMS and VMS

All the decisions on adaptive traffic management will be initiated centrally within the ATMS based on customized
operational scenarios that includ triggering thresholds and their settings, priorities etc. (Figure 4). Such scenarios consist
of 5-6 levels of priority (relative significance of situations) and a number of VMS status combinations and their relative
weight, prescribed within the ATMS engine. The following ATMS operational modes are to be generally provided:

— automated (third priority) — direct trigger from road weather station to display certain road sign pictograms
(speed limit, traffic warning, additional plate) on VMS in specific locations according to ATMS settings,
referring to adaptation of speed limits at the step of 10km/h (50-110 km/h);

— semiautomated (second priority) — the same principle as automated, but needed to be approved by TIC operator
(the system parameter is critical and has to be validated by human intervention);

— manual (highest priority) — TIC operator provides highly customized (by VMS status and localization including
editable textual notifications) settings based on wide range of available traffic information, whereas only few
basic variable speed limits are in use (50, 70, 90 km/h);

—  background (lowest priority) — possibility of showing the binding traffic information (for instance, road
temperature data from road weather station or any general traffic related notification) in VMS passive mode,
when there is no ATMS prescribed command to be “on”.
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Figure 4. ATMS principal scheme (with functional modules, including VMS control).
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ATMS asks for in-depth functional integration between different types of road equipment and seamless data flow, also to
semantically support a broad scope external feeds in perspective (Guevara & Jelisejevs, 2016). TIC operators should have
maximum friendly user interface (profiling, functional dashboards for direct interaction through workstations and video
wall) to react on real-time basis and to support their actions by the embedded set of traffic management scenarios. The
related data communication is to be solved internally within the system (NTCIP protocol for VMS) and by the outer
exchange hub (machine readable, according to DatexII specification). The partners will develop the detailed cross-border
traffic management plans for co-ordinated handling of the respective traffic situations.

The result of professional discussion was that maximum variable speed limit for 2+2 road sections would not exceed
110km/h in summer season and not more than 100km/h in winter conditions. It depends on the technical performance of
such roads (since some parameters are not applicable at higher speed levels) and ATMS limitations. As it was already
mentioned VMS types and placement principles may differ between the partners. Harmonization is aimed here to
technological coherence and visual alignment (CEN, 2014). Thus, VMS screens for pictograms of road signs will be
required to be of pre-defined matrix and just multifunctional parts of VMS will have to be freely programmed. The same
approach is for harmonized visual performance allowing colour inversion of black and white, as well as similar matrix
resolution. Some interesting things coming from the domestic approach are:

— LV plans to use only side-mounted duplicated VMS that means a pair per location per direction of carriageway
for 2+2 road section, whereas up to 4 conventional zones per each VMS exist (Figure 5),

— regarding the optimization of VMS posts for 2+2 road sections LV decided to mix ATMS with stationary road
signs where appropriate (Figure 6, ProVia, 2020),

—  EE plans to use mainly side-mounted duplicated variable speed limits linked where necessary with big complex
VMS boards above the carriageway, mounted on the structures of consoles or gantries.

Figure 5. VMS general composition for LV 2+2 road sections (on the right — complex installation in the beginning of ATMS segment,
on the left — variable speed limits for continuous traffic management within the ATMS segment).
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Figure 6. Use cases of VMS mix with stationary road signs for LV 242 road sections (on the left — ATMS zone continuation and traffic
speed suggestion at U-turns, on the right — traffic calming before controlled pedestrian crossings).

Figure 7. One of typical VMS composition for EE 2+2 sections (on the right — variable speed limit at the road side and complex VMS
board partly above the carriageway in couple hundred metres away, on the left — duplicated variable speed limit in road median).
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Conclusions

The project still is in the rolling-out phase when the main activities to be implemented are planned. The partners have a
lot of challenges, but also experience and professional awareness to deal with them, hopefully, in the most effective way.

The main conclusions so far are the following:

—  There are indications of forming professional ITS community in the Baltic region, whereas general awareness
in the field and capabilities of service providers are considerably growing,

—  EU supports investments in mobility, whereas proposals on ITS projects are highly feasible, announcing turn
from “hard” to “soft” infrastructural measures,

—  the planned actions within SmartE263/E77 are quite ambitious, pointing out development of complex approach
for corridor based adaptive traffic management,

— some changes are possible in the initial application due to project complexity and data detailing,

— harmonized ITS services do not mean the deployment of completely the same equipment due to complex site-
specific considerations,

— investments in road ITS let to achieve not only project goals but also bring new functionality and wider coverage
of other services (for instance, decision-making for road routine maintenance and facilitation of emergent
response on traffic incidents) (Jelisejevs 2018);

— adaptive traffic management reflects broad involvement of public and stakeholders to be solved in the most
careful manner (operational scenarios, road user tolerance, enforcement methods etc.),

—  general approach to SmartE263/E77 and parallel activities build up the framework for expertise and technology
transfer to the rest of the national road network,

—  ATMS provision at the arterial entrances to the cities of Riga and Tallinn gives an opportunity to build up direct
interlocks with the subsequent urban ITS solutions.

A lot of practical benefits are awaited within the road sections covered by ATMS, namely:

- road authorities will have a new communication tool to affect the road user behaviour in real time (meeting their
actual expectations),

- the on-trip info availability of traffic conditions will motivate the road maintenance contractors for better
performance,

- VMS will serve drivers with actual traffic prescriptions and advices in the era where cars are quite intelligent
and may create illusion of safety (the physics still remains and skid resistance factor and surface temperatures
are good to be noted).
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BENEFITS AND PERFORMANCE OF THE ELECTRONIC CONSTRUCTION JOURNAL
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Abstract. Electronic construction journal (later — e-journal) has been developed to replace a former paper construction journal.
The purpose of e-journal is to ensure effective supervision of road construction and reconstruction works and to avoid potential
abuse. Records made by contractors, supervisors and controlling institutions in e-journal enable to manage the work process in
each road construction and reconstruction building site. All road construction process participants have access to the data,
comments and findings entered into e-journal. E-journal accurately records all deadlines, technical supervision or control
performance time. It is a significantly faster and more effective means of control and quality assurance of performed works.

Keywords: Asset Management Information System, electronic construction journal, e-journal, road construction works, road
construction process monitoring and control.

Introduction

To ensure effective record and supervision of road construction works, to prevent potential abuse and to control
construction processes, the electronic construction journal has been developed. It is considered that in the long run it
will replace paper documents and will become the key instrument of monitoring and controlling the road construction
process.

1. Road Asset Management Information System

To enhance administration, management and maintenance of road assets and provision of public e-services, in 2017
the State Enterprise Lithuanian Road Administration (later — the Road Administration) started the implementation of
the project Development of Road Data Electronic Service (later — the Project). The Project was financed from 2014—
2020 EU funds. The Project aimed to develop advanced e-services for road data providers and economic entities using
the road data via the centralized state and local significance road data source, where the data would be handled from
the beginning until the end of the road asset life cycle. This would enable to develop higher quality and user-friendlier
e-services in the transport sector on the Lithuanian and European level as well as to inform the society about Lithuanian
roads by providing relevant and timely data, which in its own turn will improve traffic safety, comfort and efficiency
of driving as well as will create conditions to develop other e-services in the transport sector.

Based on the best practices and international standards, the instrument and the database have been developed and
implemented under the umbrella of the Project. The Asset Management Information System was adjusted to the needs
of the Road Administration. The system enables to manage all types of assets on one software platform. The solution
is based on the service-oriented architecture and carries comprehensive information on all types of assets, their
environment, location, supporting work processes, which will enable optimal planning, control, audit and compliance.
The database provides crucial information on assets, including their main attributes, configuration and physical as well
as logical interactions with other resources. The developed system has been integrated into other state registers and
external systems via administrative and public e-services portal E-Government Gateway.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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2. Construction E-journal
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Figure 1. E-journal user interface

The electronic construction journal (Figure 1) of the Road Administration Asset Management Information System (later
— the e-journal) has been developed in order to replace the existing paper construction journal. It is believed that the e-
journal will ensure effective record and supervision of road construction works and will prevent potential abuse.

The e-journal is a compulsory document of work performance where the process of construction works, the quality of
performed works as well as commissioning of separate works to the client are described. The necessity of such document
is regulated by the Technical Regulation of Construction of the Republic of Lithuania. Contractors are responsible for
filling-in the journal; however, records may be entered by technical supervisors, project implementation supervision
managers, representatives of the client, controlling institutions. So far paper construction journals have been used. The
aim of developing the electronic version of this document was to replace and optimize the so-called paper process of
construction work management.

Records (Figure 2) made by contractors, technical supervisors, project implementation supervisors and controlling
institutions enable to manage the process effectively in each road construction object. All data, notes and
recommendations are available to all road construction process participants. The e-journal records the data of work
performance and commissioning. Tracking of amendments and other records is available, which guarantees faster and
more effective work performance control and quality assurance.

Key Features of the System:

—  All forms of Technical Regulation of Construction STR 1.06.01:2016 "Construction Works. Construction Maintenance"
and other additional blanks integrated into the system;

— Internet-based: different users can work with the same e-journal at the same time;

— Simple and interactive: easy to attach and to review related documents, to search for and to filter records;

— Imports sheets of work quantities submitted by designers and contractors;

—  Easy tracking of the history of user’s actions and data entry;

—  Different versions of input information and documents by saving all actions of users;

—  Transfer of the e-journal data to the information systems of the Road Administration and other institutions via the
Internet.































































































