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Fig. 1: Typical underrun accidents of cars under the rear of a truck with intrusion of the 

truck bed into the passenger compartment 
 

 
 
Fig. 2: Fitting and points of application of the test forces of an underrun protection device 

according to Directive 70/221/EEC (test forces at the test points P1 to P3; F1, 
F3 = 25 kN, resp. 12,5% of GVM; F2 = 100 kN resp. 50% of GVM (vehicle 
unladen) 
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Fig. 3: Examples of different rear underrun protection devices 
 
 

 
Fig. 4: Comparison of the heights of the rear of a truck and the front of a passenger car 
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Fig. 5: Example of an incorrect use of a tiltable rear underrun protection (locking is missing 

on the left) 
 

 
Fig. 6: Comparison of the collision speeds in the 44 individual cases in which the speeds of 

both accident participants were known (upper dot: vcoll, car, lower dot: vcoll, truck) 
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Fig. 7: Distribution of the relative speeds of severe rear impact accidents (44 accidents) 
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Fig. 8: Different overlaps referring to the passenger car with marking of the hit test points 
according to Directive 70/221/EEC 
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Fig. 9: Distributions of the impact areas of rear impact accidents (43 cases) 

                                                                                      degree of overlap (referred to the car)  
             car type                                                                tolerable collision speeds (km/h)  

 
Tab. 1: Car to truck collision speeds tolerable by the rear underrun protection device as a 

function of the degree of overlap referred to the car and to the mass of typical cars  
 

 
Fig. 10: Crash test: Audi A4 with 75% overlap and vc = 50 km/h against a semi-trailer with 

underrun protection device (height above ground: 400 mm) 
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Fig. 11: Kinds of failure of the underrun protection device after an impact of a car 
 
Number of accidents:  28 
entirely snapped off;   14 %  undamaged:    11 % 
torn off on both sides:    7 %  bent:     32 % 
torn off on one side:   25 %  snapped off outside the bracket: 11 % 
 

 
      torn off on both sides           bent on one side 

 
  torn off on one side   interrupted underrun protection – torn off 

Fig.12: Examples of damaged rear underrun protection devices 
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Fig. 13: Problem of the ground clearance on ramps 

 
 

 
Fig. 14: Minimum height hmin of the underrun protection device on a ramp with 10% slope 

and 100 mm remaining ground clearance as a function of the rear overhang 
- - - - - 


