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mary impact with the vehicle but also from the secondary impact with the ground. In order to comprehensively ana—
lyze the influence of vehicle front—end structure parameters on pedestrian kinematics and head injury in primary and
secondary impacts,in this paper, a series of multi—body models of pedestrian—vehicle collisions were constructed by
utilizing the MADYMO code, with adjusting parameters of windshield angle(WA ) ,bonnet angle(BA ) ,bonnet length
(BL),bonnet leading edge height(BLEH ) and ground clearance(GC). The influence significance of vehicle param—
eters on the pedestrian kinematics and injury was analyzed by using multiple linear regression analysis. The results
indicate that BLEH is the most significant influence factor on head HIC value (car)(p<0.01) and pedestrian rotation
angles in the primary and secondary impact, respectively.The influence of BA on the head angle acceleration (car) is
more significant than that of BLEH. WA, BL. and GC show a less influence on the kinematics and injuries of pedes—
trian. The lower BLEH provides better protection of the head in the primary collision, but it can easily lead to the
head to collide with the ground firstly in the secondary impact, which increases the risk of head and neck injury. A
quantitative analysis of the effect of vehicle front—end structure parameters on the primary and secondary impact was
also conducted in the study, and the results can provide some reference for vehicle safety design.
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Tab.1 Geometry of the front—end of vehicle
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Fig.1 The configurations of the FE simulations for

the headform and lower legform impacts
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Fig.2 The vehicle deformations vs. the contact force
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Fig.3 Collision configuration
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Tab.3 Kinematics of primary and secondary impact
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