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Visco-elastic loading effect 
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Cumulative load  
Footprint - traffic lane laterall profile 
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Load position [cm] 

Cumulative load [mil. tons] for vehicles over 12 t 
(pilot WIM enforcement - period 1.7. to 1.10. 13, 4.18 mil t, 211 534 veh.) 

Cumulative load [mil. tons] 
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Pilot project „CESTI“ 
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ADMINISTRATION 
Ministry of Transport of Czech Republic - CZ, Prague 
Highway & Road Administration of Czech Republic – CZ, Prague 
 
METROLOGY 
Czech Metrological  Institute – CZ, Brno 
 
RESEARCH 
Transport Research Centre – CZ, Brno 
 
TRANSPORT OPERATOR 
CESMAD Bohemia - Association of Road Transport Operators - CZ 
 
PRIVATE COMPANIES 
RTS GmbH - CH, Zurich 
Kistler Instrumente AG – CH, Winterthur 



All measurements 
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GVW error Ax1 error Ax2 error Ax3 error Ax4 error Ax5 error 

Certif. WIM Strak. all 3,37 3,15 4,62 5,42 5,02 5,16 

C1 Tunel 513  all 5,97 6,73 6,36 6,73 6,80 4,29 

C2 Tunel 513  all 11,26 11,18 12,35 14,77 13,55 10,98 
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Standard deviation of WIM systems - All Measurements 
one enforcement system and two standard pre selection 
systems 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GVW error Ax1 error Ax2 error Ax3 error Ax4 error Ax5 error 

Certif. WIM  
Strak. valid 

2,15 2,58 3,80 2,51 1,64 2,10 

C1 Tunel 513 valid 1,75 2,96 3,81 3,45 3,59 2,04 

C2 Tunel 513 valid 4,23 4,34 5,30 9,24 4,29 3,01 
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Results  
>600 measured vehicles dynamic & static 

Test direct enforcement 
 
All measured vehicles  100% 
 
VALID measured vehicles  65% to 70% 
 
30% to 35% of potencial overloaded vehicles can not be  
  penalised based on the HS WIM measurement  
  results 
 
65% to 70% of measured vehicles can be penalised based on the 
  VALID HS WIM measurement results 



Pre-selection efectivness in PL 

Datum Time Certified static weight system   

      AX 1 AX 2 AX 3 AX 4 AX 5 AX 6 GVW [t] 

2012-12-14 10:57 7,30 12,50 3,85 3,85 3,85   31,35 

2012-12-14 13:49 7,80 10,55 10,45 10,15 10,35   49,30 

2012-12-14 21:20 6,95 8,65 11,30 11,30 11,40   49,60 

2012-12-15 04:33 6,55 13,20 6,65 6,65 6,70   39,75 

2012-12-15 05:53 6,90 11,35 8,30 8,40 8,65   43,60 

2012-12-15 09:04 7,95 11,25 7,25 11,20 9,45   47,10 

2012-12-15 11:42 6,25 12,90         19,15 

2012-12-15 13:47 5,90 3,85 6,50 9,65 9,75 9,75 45,40 

IBDiM – WIM system Unicam, Camea  

Error AX 1 AX 2 AX 3 AX 4 AX 5 AX 6 GVW [t] 

+1,12% 7,10 12,90 4,10 3,70 3,90   31,70 

-1,01% 7,50 11,20 9,50 10,40 10,20   48,80 

-0,81% 6,40 9,20 11,30 11,20 11,10   49,20 

-0,63% 6,20 13,30 6,80 6,60 6,60   39,50 

+0,00% 6,70 11,60 8,20 8,40 8,70   43,60 

-0,85% 7,20 12,00 7,30 10,90 9,30   46,70 

-0,78% 6,20 12,80         19,00 

+0,22% 7,00 9,40 9,70 9,70 9,70 9,70 45,50 



Weighing costs  
Top Trial project Germany 
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http://www.cardinalscale.com/epr.htm


Practical effectivness of direct enforcement 
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Tolling enforcement & WIM enforcement 
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Tolling enforcement & WIM enforcement 

Equipment of existing Tolling stations by WIM systems 
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• Traffic Monitoring gives substantial Data for 
Infrastructure use and Development 

• Weight Monitoring helps to protect infrastructure and 
prosecute violation 

• Weight Enforcement is a strategy to put cost of use to the 
users 

• Infrastructure management based on facts can take place 

• The quartz based Lineas® Sensor is the product of choice 
for dynamic WIM monitoring and Weight enforcement.  

 

Conclusion  
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