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The Effect of the Vehicle’s Frontal Configurations on the Struck Pedestrian’s Behavior
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The number of pedestrians killed due to traffic accidents
is a serious problem and demands attention. Most pedestrian
fatalities are due to the impact on the head from contact with
vehicle bodies. To investigate ways to protect the head, the
locations of the vehicle body in contact with and velocities of
the head need to be studied.

This paper describes tests carried out using a full scale
sled to determine how the orientation of pedestrians, shape of
the front bumper and hood edge, and energy absorbing
characteristics of those parts of the vehicle body affect the
head injuries of adult and child pedestrians. Computer
simulation was also used in some cases to check the results of
the actual tests.

Prior to our study, it was though that bumper lead and
hood height had individual effects on pedestrian injuries, but
the study revealed that these two conditions interactively affect
head impact speed.
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Table 1 Test Conditions and Results

No. Specification HIC | Head impact speed m/s WAD mm
01 | Base condition 1590 11.8 1940
02 | Base condition 1449 11.5 1830
03 | Hood edge 755mm 1303 11.0 1850
04 | Hood edge 830mm 464 8.0 1840
05 | Hood edge stiffness A 1305 11. 4 1830
06 | Hood edge stiffness B . 12.7 1900
07 | Bumper stiffness A 1788 12.3 1770
08 | Bumper stiffness A 1438 12.2 1830
09 | Bumper stiffness C 1549 12.3 1970
10 | Bumper lead 40mm 698 9.2 1820
11 | Hood edge height 830mm. Bumper lead 40mm 1002 9.9 1650
12 | Hood edge height 830mm, Bumper lead 40mm 947 9.5 1690
13 | Dummy angle 20° 1305 9.5 2040
14 | Dummy angle 60° 2248 13.0 1820
15 [ Dummy angle 90° 2912 13.3 1840
16 | Dummy size C3Y 2122 ~— 780
17 | Dummy size CBY (Base condition) 925 7.3 1110
18 | Dummy size C6Y, Hood edge stiffness B 1174 7.7 1080
19 | Dummy size CGY, Bumper stiffness A 1614 9.3 1120
20 | Dummy size C6Y, Bumper stiffness C 2303 9.5 1060
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Fig. 8 Influence of hood edge height (Hh) and
bumper lead (B/L) on head impact speed
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