
  5th International Conference 
 ERGONOMICS 2013 

June 12-15, 2013. 
                              Zadar-Croatia  

 
 

 

Application of tachographs in road transport 
 

Marijan Rajsman, Ph.D.1, Igor Matić, univ. bacc. ing.2 
 

1 Faculty of Transport and Traffic Sciences, 10000 Zagreb, Vukelićeva 4. Croatia,  
e-mail: mrajsman@fpz.hr 

2 31550 Valpovo, V. Nazora 61, Croatia, e-mail: igor.matic87@gmail.com 
 

 
Abstract 
 
 
The purpose of this paper is to emphasize the tachograph as an irreplaceable instrument for 
tracking the operations of the driver in commercial, cargo and passenger road transport. The 
main point of this research is to explain the implications of the tachograph as an instrument which 
tracks work load of professional drivers and at the same time eases the tracking of the drivers 
driving technique and also has high potential in prevention of road accidents.  
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1. INTRODUCTION 
 
The application of tachographs in road motor vehicles has multiple positive implications. 
The tachograph allows tracking of the driver in relation to several different criteria: 
duration of vehicle operation, distance, speed, value and frequency of slowing down and 
speeding up and resting time. It is a fact that continuous operation of a motor vehicle 
without rest causes the driver to tire and lose concentration which could result in severe 
consequences for everyone in the traffic system. The duration of vehicle operation until 
traffic conflict has been researched by Rajsman on the example of the bus driver, which 
showed that the sixth hour was critical in showing a greater amount of traffic accidents 
in which the fault lies in the driver. [1] Jelčić, Milošević, Raffle, Šeparović and other 
recognized domestic and foreign experts and scientists have also contributed to the 
connection between fatigue and its influence on the drivers capabilities in their research 
papers. [2, 3, 4, 5, 6] Kroemer and Grandjean cite the following scientifically determined 
facts: the alertness and attention of cargo drivers begins to significantly fall after 4 hours 
of continuous driving so the risk of accidents increases, in bus drivers, first signs of 
reduced efficiency occur after 4 hours of continuous driving, which becomes dramatic 
after 7 or 8 hours of continuous driving. [7] 
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2. TACHOGRAPH 
 
A tachograph is an instrument that primarily record speed and distance. The term 
tachograph also implies a surveillance instrument which also tracks time spent in 
performing professional activities which are not driving, like rest.  There are two types 
of tachgraphs: 

• analog tachograph, the information of work activities, speed and distance is recorded 
onto so called tachopapers  - patterns of circular shape which the driver inserts 
into the tachograps (picture 1); 

• digital tahograph, stores information onto digital smart cards, the driver can buy his 
own digital identification card which he can use in driving. 

                     
                                Figure 1: Tachograph paper - analog tachograph [8] 
                                     Source: http://hr.wikipedia.org/wiki/Tahograf  

Since the year 2009 in Croatia, there is an obligation to install tachographs into all newly 
registered vehicles. In Croatian transporters the percentage od analog tachographs is still 
very high. 
  
 
3. WORK HOURS AND MANDATORY REST PERIODS FOR 
PROFESSIONAL DRIVERS AND ROAD TRAFFIC  
 
The Law on work hours, mandatory rest periods of mobile workers and tracking 
instruments in road traffic states basic rules for tachograph use in recording the drivers 
activities. The Law permits the use of analog and digital tachographs. Digital tachograph 
is mandatory for all members of the European Union which has also been undertaken by 
Croatia which has signed the agreement on work of the crew aboard vehicles that 
conduct international road transport. Article 2 of the above stated Law determines which 
transporters must have digital tachographs. All new vehicle with the mass above 3,5 tons 
and busses that carry more than 9 passengers starting from January 1st 2009 must have a 
digital tachograph. Croatia is a first non-member of EU that has introduced digital 
tachographs. The biggest news in the work hours surveillance system of mobile workers 
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is the introduction of personalized memory card as a substitute for the analog tachograph 
papers. The driver also receives three other cards: transporter card, supervisor card and 
workshop card. Every professional driver has a personalized card that contains all 
relevant data: work hours, distance, rest periods. The data is also recorded in the memory 
of the tachograph in the period of one year. [9, 10] 

The proscribed limitation in duration of vehicle operation and the shortest rest period of 
the driver of the cargo vehicle above 3,5 tons and busses is given in the table below 
(table 1). The table also contain limitations according to Croatian, EU and AETR 
standards. 
 

Table 1 The proscribed limitation in duration of vehicle operation and the shortest rest 
period of the driver 

 CRO (hours) EU  AETR  
Drive duration 
Continuous daily 
 
 
weekly 
two weeks 

 
4,5h 
9h 
10h two times/week 
56h 
90h 

 
4,5h 
9h 
10h two times/week 
56h 
90h 

 
4,5h 
9h 
10h two times/week  
- 
90h 

Drive interruption 
After drive 
duration 
min. duration 
frequency of 
interruption 

 
4,5h 
45 min. 
15 min. 
max. 2 times in 
4,5h of drive 
(15+30 min.) 

 
4,5h 
45 min. 
15 min. 
max. 2 times in 
4,5h of drive 
(15+30 min.) 

 
4,5h 
45 min. 
15 min. 
max. 3 times in 
4,5h of drive 

Daily rest 
 
 
 
1 driver 
 
 
 
 
 
2 or more drivers 

Regular: 
11 h continuous in 
24 h 
 
12 h in 24 h in two 
parts, first 3 h 
continuous and  
second 9 h 
continuous 
 
9h continuous every 
30 h 

Regular: 
11 h continuous in 
24 h 
 
12 h in 24 h in two 
parts, first 3 h 
continuous and  
second 9 h 
continuous 
 
9h continuous every 
30 h  

Regular: 
11 h continuous in 
24 h 
 
12 h in 24 h in two 
parts, first 3 h 
continuous and  
second 9 h 
continuous 
 
9h continuous every 
30 h 

 
In passenger transport the driver must not drive longer than 9 hours with the rest periods 
of 45 minutes, and if there are two drivers than they must not drive longer than 20 hurs 
without mandatory rest of 45 minutes of each driver. In cargo transport, daily rest period 
is at least 11 hours of continuous rest that can be split into two parts of which the first 
can be 3 hours long and the second 9 hours long. When there are two drivers, the only 
difference is that every 30 hours the drivers must have continuous rest of at least 9 hours. 
[9, 10] 
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4. CONCLUSION 
 
The tracking of work hours of professional drivers in road passenger and cargo transport 
is very important above all for the safety of all traffic participants. The application of 
tachographs is mandatory according to regulations which allow tracking of work hours 
of commercial motor vehicle crew, analysis of work load of each individual driver and 
application of rational driving techniques. The contribution of tachographs is not solely 
tracking the work hours of the driver, obeying the regulations in terms of work hours, 
mandatory rest periods but also the possibility of prevention of road traffic accidents. 
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