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Abstract: This paper aims to investigate the effects of speed on the kinematic response and injuries of riders
in frontal collision accidents between trucks and two-wheelers. For this purposes, multi-body models of the
truck and two-wheeled vehicle were established using MADYMO software to reconstruct a frontal collision
involving these vehicles. Furthermore, 25 accident simulations were performed at different speeds by
employing the validated model. The kinematic responses and injury metrics were analyzed for two-wheeler
riders. The results indicate that the extent of body rotation in riders increases with the speed of both the

two-wheeler and the truck. The riders face a high risk of severe head and chest injuries when the truck’ s
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impact speed exceeds 20 km/h, and a notable risk of serious lower extremity injuries when the truck speed
exceeds 25 km/h. At truck speeds between 30 km/h to 40 km/h, there is a trend of increasing HIC values for

the rider’s head with an increase in two-wheeler speed, while the trend for chest acceleration is opposite.

Keywords: accident reconstruction; impact speed; kinematic response; head injury; chest injury
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