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Abstract : Although the numbers of pedestrian fatalities and injuries are steadily declining worldwide, pedestrian
protection is still an important issue. Extensive researches have been carried out in the field of pedestrian protection in
order to establish pedestrian safety regulations. The automobile hoods and bumpers, which pedestrians frequently run
into during accidents, should be safely designed for pedestrians. Two analysis methods are utilized to design safe
structures of the hood and the bumper. They are real experiment and computer simulation. In this research, a method is
developed to simultaneously utilize the results from the experiment and the simulation. For design, orthogonal arrays
are employed to combine the two methods. Based on this method, a hood and a bumper are designed to protect
pedestrians.

Key wonds : Directive 70/156/EEC(2003/102/EC), Bumper(*H #}), Hood(-%X=), Orthogonal Array(Z] | ),
Pedestrian Protection( 2. 3§ X} 1.3%)
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Fig. 1 Pedestrian protection test method
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Table 1 L, (3} orthogonal array using computer simulation
for hood structure

Factor assigned Characteristic value

P8 ¢ | e | P Naug

1 1 1 1 989.9 | 204.0 1193.8 v/

2 1 2 2 839.3 25.0 864.3 /

3 1 3 3 784.0 0.0 784.0

4 2 1 2 955.2 133.0 1088.2 /

5 2 2 3 832.5 0.0 8323

6 2 3 1 785.5 0.0 785.5

7 3 1 3 963.8 153.0 1116.8 v/

8 3 2 1 831.8 0.0 831.8

9 3 3 2 8149 0.0 814.9
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Fig. 5 Child headform impact test setup

Table 2 L9(34)0rthogonal array using experiment and
computer simulation for hood structure

Factor assigned Characteristic value

AT B ¢ | ne | P Naug

1 1 1 1 1056.1 | 2255 | 12816+

2 1 2 2 839.3 250 8643 /

3 1 3 3 784.0 0.0 784.0

4 2 1 2 9552 | 133.0 | 10882/

5 2 2 3 795.0 35.0 8303 v/

6 2 3 1 785.5 0.0 785.5

7 3 1 3 963.8 | 153.0 | 1116.8

8 3 2 i 831.8 0.0 831.8

9 3 3 2 794.6 0.0 794.6
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Table 3 L, (2' x3") orthogonal array using computer simu-
lation for bumper structure design

Factor assigned Characteristic value
BT D E] e | P | g
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Table 4 L (2' x37) orthogonal array using experiment and
computer simulation for bumper structure design

Factor assigned Characteristic value
BT [C D E | e | P | ews
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