J. Biomed. Eng. Res :365-369, 2006

Are AlEdo)A WS o83 Ao | A
AYELEE A GAlol w5A 9% 84
Aya’, ooty wryg?

"dgin oz yFye JgFGE
2Azrjsn Jued oJFEen
(Received October 9, 2006. November 30, 2006)

Analysis of Criteria Regarding Frontal and Side
Impacts of Wheelchair Occupant in Vehicle by
Computer Simulation Method

S. M. Kim', M. P. Lee', S. Y. Padd

'Department of Biomedical Engineering, College of Biomedical & Health Science, Konkuk University
’Department of Biomedical Engineering, Graduate School, Konkuk University

Abstract

According to the ITHS (Insurance Institute for Highway Safety), side impacts are made up 30% of all accidents (reported 1998). In the case
of auto accidents, head and neck injuries were most common as 58%, injuries to the body’s trunk equaled 32%, and injuries to the abdomen
were 21%. Therefore in this study, injury of wheelchair occupant in frontal and side impact of wheelchair loaded vehicle was analyzed using
computer simulation method. The occupant was restrained at the rear of wheelchair by the lap belt. The detailed fixation and restrain
conditions of the wheelchair occupant are referred to SAE J2249’s recommendation. We estimated HIC(Head Injury Criteria) and HNIC

(Head and Neck Injury Criteria) based on measured data.
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Table 1. Injury Criteria and Tolerance Values of Wheelchair and Occupant
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Table 2, HIC of frontal impact
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Table 3. HPC and HNIC of side impact
HNIC
HUZHBT) 737.49 118.4
Simulation 624.86 94.254
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Fig. 3. Impact pulse in simulation method(suggested by FMVSS)

a : acceleration and/or deceleration the impact sled and test set-up such that
the processed sled acceleration and/or deceleration time pulse

b : exceed 20g for a cumulative time period of at 15ms

¢ : exceed 15¢ for a cumulative time period of at 40ms

d : has a duration of at least 75ms from t0 to tf where t0 is the time at the
beginning of the deceleration and tf indicates the time at the end of
deceleration
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