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3.2 Automatic roughness measurement system for quality control of gravel roads 
The developed automatic roughness measurement system consists of parts which are shown in figure 8.  

The measurement information is sent to Autori-program for every 1,2 second from the terminal box. The 
software computes absolute average and RMS value for every 100 meter road part and compares the values 
to limit values. The limit values are set on different roughness of road. The result of quality control is shown 
in real time on a mobile phone screen (figure 8). The measurement details are sent to a server where all 
measurement information is available to a specified user group (figure 10). The measurement results are 
shown on a map based window.   

 
Table 2. Two different vehicles measurement result from same road part. The measurement was made on 
three different driving lines with both vehicles. Driving line: 1 is right border of road, 2 is middle of right 

traveled way and 3 is middle of centre lain.  
Vehicle Driving 

line 
Measurement 
speed [km/h]

Acceleration 
average to 
100 meter
[ ]2/ sm  

Acceleration 
average of  
150 meter 
(absolute 

value)
[ ]2/ sm  

RMS 

average 
of 100 
meter 

[ ]2/ sm  

RMS 

average 
of 150 
meter 

[ ]2/ sm  

Citroën 1 40 18,90 17,96 25,63 23,53 

Volvo 1 40 13,10 12,13 17,28 15,91 

Citroën 2 40 16,44 14,27 21,25 18,33 

Volvo 2 40 12,30 10,17 15,48 12,91 

Citroën 3 40 14,41 12,83 17,99 16,14 

Volvo 3 40 11,31 10,03 14,20 12,61 

Citroën 1 50 17,88 16,98 24,37 22,97 

Volvo 1 50 12,80 12,29 16,40 15,70 

Citroën 2 50 17,14 15,00 21,66 19,03 

Volvo 2 50 11,66 10,45 14,64 13,19 

Citroën 3 50 15,46 13,81 19,41 17,34 

Volvo 3 50 12,42 11,33 15,72 14,51 
 
There are some rules and guidelines to this measurement method. When the measurement device has 

been installed on the vehicle, calibration should be done. The calibration can be done with the vehicle 
damper testing device. The measurement minimum driving speed is set to 30 km/h. If the measuement 
speed is slower than 30 km/h there will be an error message in the measurement information. It is also 
recommended that the tire pressure will always be near the design value.    
4. CONCLUSION 

Experiences of the developed measurement method are promising. This kind of automatic roughness 
measuring device makes gravel roads’ quality control easier and more reliable. The objective measurement is 
automatic and allows agencies to set quality levels for gravel roads maintenance.  

The developed measurement method allows to efficient information collection automatically from gravel 
roads. The measurement operator no longer needs to be a professional.  Now it is possible to store large 
quantities of evenness information and make different analyses. In future there will be also historical 
information available, which allow totally types of new analysis about gravel roads condition development. 
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