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Abstract

The aim of this paper is to familiarize the reader with a case study of the main causes of road trucks' (RT) accidents on roads by applying

analytical methods and a questionnaire survey. In the introductory part of the paper, the theoretical foundations in the field of road

safety from the view of road infrastructure and vehicle construction, which are applied nowadays to prevent and minimize the severity

of traffic accidents, are briefly described. Subsequently, the above-mentioned issues are applied in a real environment, when, based

on the analysis of registered traffic accidents of RT and a questionnaire survey among professional drivers, the main causes of these

accidents were identified and measures were proposed, including the possibility of their implementation in real traffic conditions. In the

final part of the paper, a short evaluation of the variants of measures is carried out in terms of the expected impact on the accident rate.
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1 Introduction

Transport and infrastructure, as part of the national econ-
omy and strategy, affects all areas of human life, whether
it is the individual mobility of each person (travel to work,
schools, for entertainment, etc.) or the transportation of
products from producers to final consumers. Domestic and
international freight transport thus ensures the availability
of products in shopping centers, distribution warehouses
and store shops. Road freight transport therefore becomes
an important part of both direct and combined transport.
In order to ensure efficient transport, however, an ade-
quate road infrastructure is also necessary, which ensures
the overall safety and continuity of road traffic. According
to traffic accident statistics, in the years 2019 to 2023
(i.e., from January 1, 2019 to December 31, 2023), a total
of 85,132 traffic accidents involving road trucks (RT)
were registered in the Czech Republic by the Police of the
Czech Republic, which represents 16.90% of all of regis-
tered traffic accidents in this time period. Police statistics
also show that traffic accidents involving a truck are sig-
nificantly more serious than other accidents in terms of
the impact on the health of those involved. In the follow-
ing part of the article, the main causes of traffic accidents
involving RT on the selected road network are analyzed

and subsequently, as part of a case study, the possibilities
of implementing selected design measures in the real envi-
ronment of the district town of Jindfichiiv Hradec located
in the Czech Republic are presented.

2 Literature review

Road truck accidents are a serious topic that receives con-
siderable attention from both experts and the lay public.
This literature review focuses primarily on the issue of
the main causes of road truck accidents on roads and pro-
vides an overview of the relevant professional literature.
Research into road truck accident rates focuses on various
aspects, including driver errors, vehicle technical condi-
tion, infrastructure and regulatory measures. Studies such
as Castillo-Manzano et al. (2021), Zainuddin et al. (2023),
Zubaidi et al. (2022) analyze road truck accident data in
detail and identify key factors contributing to these events.
According to scientific studies (Afghari et al., 2022; Sherry
et al., 2022), driving errors are the main cause of truck
accidents, including overloading, fatigue behind the wheel
and lack of attention. The research carried out in Schindler
and Bianchi Piccinini (2021), Shandhana Rashmi and
Marisamynathan (2023) and Wang et al. (2022) suggests
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that not only the technical condition of vehicles, including
insufficient maintenance and technical failures, but also
excessive speed and possibly aggressive driving can sig-
nificantly contribute to the accident rate of trucks.

The legislative breakdown of vehicles, both passen-
ger and lorry, states in Act No. 56/2001 Coll. (Ministry
of Transport and Communications, 2001) about conditions
for operation of vehicles on roads and its implementing
regulations. The division of roads into categories in the
Czech Republic is then clearly defined in Act No. 13/1997
Coll. (Ministry of Transport and Communications, 1997)
on roads, including its implementing Decree No. 104/1997
Coll. (Ministry of Transport and Communications, 1997).
Traffic safety is a very important aspect of road traffic.
According to processed data from the Police of the Czech
Republic, 2,477 people were killed in road traffic acci-
dents in the Czech Republic between 2019 and 2023,
9,633 people were seriously injured and 111,530 people
were slightly injured (CDV, online). To increase the safety
and smoothness of road traffic, there are many elements
that try to reduce, ideally eliminate, the negative conse-
quences of road accidents. They are found on the one hand
in road vehicles as so-called active and passive safety ele-
ments, on the other hand there are web portals such as
BESIP (online) and Safe Roads (online).

The mission of the "Safe Roads" portal is to educate
and present effective examples from the practice of traf-
fic safety and thereby support the reduction of accidents,
and above all the number of injuries (even fatalities).
By using a number of multimedia elements, animations
and videos, the comprehensibility and memorability of the
most important information and rules can be significantly
improved (Safe Roads, online; Szumska et al., 2020).
It tries to educate and inform interested parties and the
public, focuses on children and teenagers and spreads
awareness of potential dangers in road traffic. "BESIP" is
a project and department of the Ministry of Transport of
the Czech Republic, which contributes to the dissemina-
tion of important information to the public in the field of
road traffic safety (BESIP, online). Traffic calming and the
correct design of roads, including their safety elements,
which can be read about in Fancello et al. (2019), Lizbetin
and Stopka (2016) and Tollazzi et al. (2010), for example,
contribute to a considerable extent to the elimination of
risky situations and the reduction of the consequences of
traffic accidents on the health of those involved (drivers,
fellow passengers, other users of road operation).

The case study then uses data processed from the appli-
cation (CDV, online), which are uploaded to this portal
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from police statistics and contain all accidents that were
investigated by the Police of the Czech Republic (Majercak
and Vakulenko, 2023). To make addressing respondents
and collecting answers more efficient, the online platform
SURVIO (online) was used, which significantly increased
the number of answers, which contributed to obtain a rep-
resentative sample of respondents and the associated
more accurate and quality information. Last but not least,
Ishigami and Klein (2009), Jackson (2025) and Soccolich
et al. (2014) are mentioned in the article for clarifica-
tion and a proposal for solving the problem of not paying
attention while driving. These studies and other profes-
sional articles (Alajali et al., 2018; Aron and Florin, 2024;
Bankowski and Frej, 2023; Benallou et al., 2024; Benus
et al., 2022) clarified the seriousness and difficulty in find-
ing a solution to this issue, as the accident rate of RT is
truly a multidimensional problem with various factors
influencing its origin and occurrence. The case study pre-
sented in this article thus represents one of the possible
tools for identifying specific causes of accidents and for-
mulating effective preventive measures in the area (dis-
trict) under consideration.

3 Road accident analyses

According to Table 1, 85,132 traffic accidents involving RT
were registered in the Czech Republic in the last 5 years,
in which 714 people were killed, 1,500 people were seri-
ously injured, and 14,415 people were slightly injured.
A total of 54,458 accidents with the direct fault of the RT
drivers were registered, in which 312 people were killed,
854 people were seriously injured and 8,315 people were
slightly injured (CDV, online).

From these numbers we can conclude that although
there are more traffic accidents involving RTs, their driv-
ers caused almost 64% of them. However, there are fewer
injured and killed persons compared to RT participation in
the number of accidents in all directions. Data expressed in
absolute frequency have a greater informative value than
data expressed in relative frequency due to the established
fact that in every accident not all parameters recorded by

Table 1 Absolute numbers of traffic accidents between 2019 and 2023

Accident numbers Involving a truck Wiﬂ:rﬁl:kle:il\t/:rf the
No injuries 68,503 44,977
Slightly injured 14,415 8,315
Seriously injured 1,500 854

Killed 714 312

In total 85,132 54,458
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the police are registered (e.g., if the culprit of the acci-
dent got away), and so in some cases, when comparing the
number of traffic accidents in certain parameter and the
total number of traffic accidents, there is a certain discrep-
ancy (Rejthar, 2024). Therefore, this article presents the
relative frequency in relation to the total number of traf-
fic accidents only if the relative frequency has a similar
informative value as the absolute frequency, as mentioned
in (Bartuska et al., 2015).

In the district of Jindfichtiv Hradec, 342 traffic acci-
dents involving RTs were registered over the past 5 years,
in which 8 people were killed, 20 people were seriously
injured and 125 people were slightly injured. Out of the
total number of traffic accidents, 143 (42%) occurred in
the inner city and 199 (58%) in the extra city. As already
mentioned, the human factor in traffic accidents mostly
causes damage to property and injury to health. In this
case, motor vehicle drivers caused 320 (out of a total of
342) traffic accidents, of which 199 were caused by RT
drivers. The type of accident, referred to as ,,crash”, has
174 cases, a collision with a moving non-rail vehicle in 152
cases and a collision with a pedestrian in 3 cases. Of these,
RT drivers caused 137 accidents, 54 collisions with a non-
rail vehicle and 2 collisions with a pedestrian. RT drivers
often, both when maneuvering the vehicle and driving the
vehicle, either do not have a sufficient view, and thus a lack
of information about what is happening in the road traffic
around them, or they do not adjust their speed to the given
situation on the road. Human error, inattention, or not pay-
ing attention to driving the vehicle has the largest share
in traffic accidents. However, in the Jindfichuv Hradec
district, RT drivers caused only 35.50% of collisions with
non-rail vehicles, while in the entire South Bohemian
region this ratio is 45.60% (Rejthar, 2024).

The main causes of RT traffic accidents can then be
further divided into a total of 5 groups according to their
type (see Fig. 1).

Incorrect driving style is the biggest and most import-
ant factor in traffic accidents. It is represented by 139 traffic
accidents, which makes up 70% of the total number, while
in 87 cases the driver did not pay full attention to driving,
in 26 cases the driver drove onto an unpaved road, in 11 cases
the driver turned or backed up incorrectly, in 10 cases the
driver drove in opposite direction and in 5 cases the driver
did not keep a safe lateral distance when avoiding.

Failure to adjust driving speed is one of the four main
factors that result in traffic accidents caused by RT drivers.
For example, the speed may not be adjusted to the traffic

"3% w29

9%

= Incorrect driving style

= 16% = Failure to adjust driving
speed

= Failure to yield the right
of way

= Improper overtaking

= Influence of alcohol

= 70%
Fig. 1 The main causes of traffic accidents caused by truck drivers in
the Jindfichtiv Hradec district

intensity, visibility or the characteristics of the vehicle and
load. Failure to adjust driving speed accounts for 31 traf-
fic accidents caused by RT drivers out of the total number.
However, the biggest share here is the failure to adapt the
speed to the road condition (15 accidents) and the traffic
technical condition of the road (16 accidents).

Failure to yield the right of way is an even less frequent,
though important cause of traffic accidents. RT drivers are
often motivated by their employers to drive for lower con-
sumption. However, this requires more constant driving,
often not using the service brake and using the engine
brake instead. However, this does not stop the vehicle;
rather it saves consumption and slows down the vehicle
before reaching the intersection. Drivers are thus moti-
vated to slow down when approaching an intersection, but
not to stop, in order to pass the intersection without stop-
ping, which causes risky situations, especially at intersec-
tions where the driver has to give way to other road users
and does not have a sufficient view. A total of 17 accidents
involving RTs are recorded in this group.

Improper overtaking has a small presence among RT
drivers. Only 7 traffic accidents in the last 5 years are reg-
istered in the Jindfichtv Hradec district.

The influence of alcohol has a considerable presence
here. During the observed period of 5 years, a total of
5 accidents involving RTs occurred under the influence of
alcohol, of which all 5 were directly caused by RT drivers,
3 of them were caused by a vehicle owned by a private
organization (Rejthar, 2024).

3.1 Evaluation of the questionnaire survey

As already mentioned in the introductory part of the
article, part of the case study was the implementation of
a questionnaire survey among professional truck drivers.
In order to effectively address the respondents, an online



questionnaire was created on SURVIO (online). In order
to reach as many respondents (truck drivers) as possible,
the questionnaire was sent to social networks and groups
focused and created for professional drivers. At the same
time, some professional drivers from companies based in
the South Bohemian region and their colleagues from the
surrounding area or other organizations were contacted
by phone. A total of 281 respondents answered, of which
252 professional drivers (231 men and 21 women) were
actively practicing this profession (Rejthar, 2024).

To the question "What do you think is the most com-
mon cause of a crash (a vehicle hitting a fixed obsta-
cle)?" the most common answers were not paying atten-
tion to driving (150 answers — 63%) and failure to adjust
driving speed of the vehicle (49 answers — 21%). Other
causes then include insufficient view (16 responses — 7%),
impaired vehicle controllability (11 responses — 5%),
fatigue (8 responses — 3%) and driving under the influence
of alcohol (3 responses — 1%), see Fig. 2.

To the question "In your opinion, what is the most
common cause of a collision (a vehicle hitting another
road user)?" the most common answers were not paying
attention to driving (144 answers — 59%) and failure to
adjust driving speed of the vehicle (57 answers — 23%).
Other causes then include not giving way to another vehi-
cle (16 responses — 7%), insufficient view from the vehi-
cle (14 responses — 6%), insufficient distance between
vehicles (6 responses — 2%), accidents caused by other
participants (5 responses — 2 %), impaired vehicle control-
lability (2 responses — 1%) and driving under the influence
of alcohol (1 response — 0%), see Fig. 3.

To the question "In your opinion, what is the most com-
mon cause of risky situations in which a traffic accident
can occur?" the most common answers were not paying
attention to driving (128 answers — 53%) and failure to
adjust driving speed of the vehicle (67 answers — 27%).

" 5% '|3%_ " 1%
" 7% \

" 21% \

= Not paying attention
to driving

= Failure to adjust
driving speed

= Insufficient view
= Impaired vehicle
controllability

= Fatigue

= Influence of alcohol

= 3% /

Fig. 2 The main causes of truck crashes in the Jindfichtiv Hradec district
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Fig. 3 The main causes of truck collisions in the Jindfichv Hradec district

Other causes then include not giving way to another vehi-
cle (14 responses — 6%), accidents caused by other par-
ticipants (13 responses — 6%), insufficient view from the
vehicle (6 responses — 2%), driving under the influence of
alcohol (6 responses — 2 %), impaired vehicle controllabil-
ity (5 responses — 2%) and insufficient distance between
vehicles (4 responses — 1%), see Fig. 4.

4 Selection of the accident location

For the needs of this case study, the district of Jindfichtv
Hradec was chosen, as it had the highest number of traf-
fic accidents involving RT between 2019 and 2023 within
the South Bohemian region. All these accidents are shown
in Fig. 5: traffic accidents with fatal injuries are marked
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Fig. 4 The main causes of traffic risky situations in the Jindfichiv
Hradec district
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in black, accidents with serious injuries in red, accidents
with slightly injuries in orange and accidents without injury
to health only with material damage to vehicles in green.
Although traffic accidents in the Jindfichtv Hradec dis-
trict are among the most serious ones not only in the South
Bohemian region, but also in the entire Czech Republic,
it is evident that clusters of traffic accidents only occur in
the surroundings of larger cities, otherwise traffic accidents
are more or less equally distributed throughout the district.
The connection of the ORLEN Benzina fuel filling station
to the first-class road No. /34 (E 551) and the adjacent sec-
tion of this road (JaroSovska street) behind the entrance to
the city of Jindfichtiv Hradec were then evaluated as the
most common accident sites. The last identified dangerous
section is located on the same road No. 1/34 between the
municipalities of Tebon — Stépanovice, which is, among
other things, dangerous due to its traffic-technical arrange-
ment (narrowed passing profile, directional conditions, etc.).

4.1 Consequences of traffic accidents

For the purposes of this article, a simplified table was
drawn up comparing the above-mentioned individual
accident locations in terms of the severity of traffic acci-
dents with the participation of RTs, which occurred there
between 2019 and 2023 (see Table 2).

On May 29, 2018, a tragic traffic accident involv-
ing 4 vehicles with the death of one person took place in
the third accident location between the municipalities of
Tiebon — Stépanovice, located on road No. 1/34. The cul-
prit of this accident was the driver of a passenger car who
drove onto the wrong side of the road before the first left-
hand turn, then skidded while avoiding an oncoming
vehicle and collided with a truck sideways. As a result,
the driver of the passenger car died. The driver of the
truck that the car crashed into suffered minor injuries and
was transported by air ambulance. The third vehicle was
a passenger car, the driver of which suffered minor inju-
ries and was transported by ambulance. The driver of the
fourth vehicle escaped without injury. This mass accident

of 4 vehicles happened in daylight and in unimpaired
weather conditions; visibility was not affected by adverse
weather. The surface of the road was dry and free of pol-
lution at the time of the accident.

4.2 Evaluation of road accident analysis and design of
possible measures

On the basis of the analysis of traffic accidents and acci-
dent locations, it is clear that all the causes of the analyzed
accidents are directly related, on the one hand, to the dif-
ficult controllability of the RTs compared to smaller and
lighter road vehicles, and, on the other hand, to the fatigue
of drivers or not paying attention to driving. Analyzing
traffic accidents caused only by RT drivers, 70% of these
accidents have "improper driving" as the main cause.
According to the questionnaires, drivers are aware of their
behavior on the roads, and yet they often do not pay atten-
tion to driving. Accident statistics, awareness and state-
ments of drivers thus partially coincide. Human nature,
boredom and fatigue force drivers to divert their atten-
tion during long drives. The majority of drivers answered
that they consider the most frequent main cause of both
accidents and collisions to be due to inattention to driv-
ing caused by various activities on electronic devices,
be it a mobile phone, tablet or laptop. It is necessary to pro-
pose at least a temporary solution to this identified alarm-
ing problem, because not every time a driver does not pay
attention to driving, a traffic accident occurs.

Most organizations today use hands-free technology,
which also serves to increase employee productivity com-
pared to a mobile phone. Although hands-free technology
allows the driver to have both hands free to devote to driv-
ing, many foreign studies (e.g., Ishigami and Klein, 2009;
Vilem et al., 2024) agree that there will not be a sig-
nificant increase in attention. Even during a phone call
using hands-free technology, the driver's attention is lim-
ited (Gorzelanczyk and Tylicki, 2023; Cuptak et al., 2017).
However, the results of an American study (Soccolich
et al., 2014) show that hands-free use reduces the total

Table 2 Consequences of traffic accidents in the selected accident locations in the Jindfichiv Hradec district

Number of accidents

Location with fatal injury (death)

Number of accidents
with severe injury

Number of accidents without
injury (material damage)

Number of accidents
with minor injury

Fuel filling station

ORLEN Benzina 0 2 2 8
JaroSovska street (road No. 1/34) 0 0 9 9
Road section Tieboii — Stépanovice | 2 3 6
(road No. 1/34)

Total 1 4 19 23




time of interaction with devices. However, a better solu-
tion would be to use voice control and voice commands
via a business mobile phone connected to a car radio or
a modern on-board computer in the vehicle and to install
a microphone e.g., to the seat or headrest on the driver's
seat to ensure intelligibility. Using the voice control of
a mobile phone or on-board computer, the driver could
then carry out activities such as dialing a call, talking to
the dispatcher and subscribers, or setting up the naviga-
tion and car radio (Stopka et al., 2019).

As part of the design measures at accident locations, the
cause of registered traffic accidents is taken into account
first of all (Sarkan et al., 2020). In case of the fuel filling
station and JaroSovska Street, vehicles often turn left, and
thus the speed of the entire traffic flow suddenly decreases
(absence of a turning lane for left turns). Thanks to this
inhomogeneity of the traffic flow, the risk of a rear-end col-
lision or the risk of overlooking another vehicle increases.
As a design measure, it is therefore proposed to widen the
body of the road by a left turn lane to the fuel filling sta-
tion and further to reduce the maximum permitted speed
from 90 km/h to 70 km/h. As for the accident-prone section
Tiebon — Stépanovice, the ideal (and also the most finan-
cially demanding) solution would be the reconstruction of
the entire road section on a road with parameters and traffic
— technical arrangement corresponding to its design cate-
gory and the highest permitted speed (Bartuska et al., 2015).
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5 Conclusion

The aim of this paper was to present a case study dealing
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tion of the entire section). All these measures were men-
tioned in order to reduce the risk of traffic accidents and to
increase the safety of road and traffic flow.
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