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Accidents with trucks

Datenquelle: Knorr-Bremse Group
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Road accidents in 2011 with driver of N1 vehicle (GVM ≤ 3.5 t) as main responsible 

Slightly injuredSeverely injuredFatalitiesTotal

Data source: Federal Statistics, Road accidents with goods vehicles 2011

12.2372.05713514.429Total

7511024857Accident of another kind

40616514585to the left

60321317833to the rightLeaving the 
carriageway

367144Collision with an obstacle in the 
carriageway

740263241.027Collision with vehicle and pedestrian

3.551560144.125turning into or crossing 
the road

863307401.210oncoming

626883717moving laterally in the 
same direction

3.623256153.894moving ahead or waiting

1.0389631.137which starts, stops or is 
stationary

Collision with 
another vehicle 
…

CasualtiesKind of accident
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Influence of ESP on active safety
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Accident cause, Dekra

Datenquelle: Berg F.,A. et al: „Sicherheit von Transportern“ DEKRA/VDI Symposium 2004
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Vehicle and vehicle data

Daten Werte Maße

Laderaummaße LxBxH 3265x1780x1650 mm

Radstand 3665 mm

Spurweite vorne/hinten 1710/1716 mm

Schwerpunktlage 1475 mm

Schwerpunkthöhe 840 mm

Trägheitsmoment des 

Fahrzeugs um x-Achse (Ixx)

1300 kgm2

Trägheitsmoment des 

Fahrzeugs um y-Achse(Iyy)

7300 kgm2

Trägheitsmoment des 

Fahrzeugs um z-Achse (Izz)

6800 kgm2

Gesamtgewicht 2342 kg

Nutzlast 880-1070 kg

Mercedes Benz Sprinter 215 CDI
Leistung 110 kW
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Design study of the rollover protection
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Construction and calculation of 
the rollover protection and the 

loading system
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Test vehicle with equipment
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Variable loading conditions

 

B2

B3

B4

B5

B6

B1

asymmetric loading conditions
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Test-vehicle with testing wheels
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Measuring of vehicle data
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Tire characteristics

dynamic tire test rig

Lateral force characteristics

Restoring torque characteristics
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Measuring system

Cockpit with  steering wheel sensor

Brake pressure sensor

Slip angle sensor

Steering wheel sensor

Brake pedal sensor

GPS Platform ADMA

GPS sensor
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Dynamic handling tests 

Double lane change manoeuvre
DIN ISO 3888-1

Double lane change manoeuvre
DIN ISO 3888-2
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Validation Test, stationary driving conditions
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Load dependent

ESP-control
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Simulation

with and without ESP
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Validation Test, instationary driving conditions

Validation ISO 3888-1; B1 with ESP Validation ISO 3888-2; B1 without  ESP
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Influence of ESP on the 
handling behaviour
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Double Lane Change Manoeuvre
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Double Lane Change Manoeuvre
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The effect of loading conditions on ESP
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Lenkradwinkelgradient bei B1
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Double Lane change manoeuvre

Max. lateral acceleration 6 m/s²
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sinusoidal steering input

max. lateral acceleration 5,5 m/s²
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Double lane-change manoeuvre

max. lateral acceleration 7,5 m/s²
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Double lane change manoeuvre 
with full braking
max. longitudinal deceleration 10 m/s²
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Table of max acceleration values

steady-state cornering max. lateral acceleration

with ESP 5,5 m/s²

without ESP 7 m/s²

Double lane change manoeuvre

with ESP 4 m/s²

without ESP 7,5 m/s²

max. longitudinal deceleration 10 m/s²
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Driving Simulator Tests

Dynamic Driving Simulator;
8 DoF

Obstacle avoidance manoeuvre with wild boarses
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Typical trajectory, 

obstacle avoidance manouvre

Only 20 % of the driver were able to avoid the obstacle (without ESP);

Given velocity 100 km/h
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Double Lane change manoeuvre
with different braking systems
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Summary
- accident analysis shows the importance of ESP  

- Especially N1 drivers are mostly involved in accidents 

- a test vehicle with an adaptive load control ESP was assembled with
a rollover protection and a loading unit

- vehicle data were measured with test rigs

- a vehicle model was designed in CarSim

- Validation tests were done considering stationary and instationry driving conditions

- avoidance tests were done with a dynamic driving simulator

- the importance of a load adaptive ESP system was shown in driving simulator tests,
considering especially normal drivers 
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Thank you very much


