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Summary

The present study has the following two aims[ The first is to reproduce the kinematics of a dummy

lower leg observed in a frontal crash. The second is to develop a methodology to assess various

theoretical design parameters of a foam pad to reduce the risk of lower-extremity injuries. To address

the first aim, a simulation model was developed. To address the second aim, a genetic algorithm was

used to optimize the geometrical design parameters of the foam pad to reduce the lower-extremity

injuries. Based on the results obtained, causal relationship between the foam pad design and lower-

extremity injury was discussed, and then an optimized design of the foam pad was proposed.
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Fig.1 Acceleration of Vehicle in 64km/h Crash
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Fig.6 Comparison of the Foam Pad Stiffness between
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Fig.18 Design Parameters to Optimize
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Table 1 Design Parameters of an Optimal Design

w/W [-] | h/H[-] | delta A[deg]
Base 0.27 0.50 -
Optimized| 0.73 0.33 6
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