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ABSTRACT

In a previous study, an investigation of occupant behaviors and injuries (to the head and chest) was

performed during vehicle impact loading cases in order to ensure the safety of wheelchair passengers on a

bus. The computational results showed overall safety tolerances of wheelchair occupants under different

accident configurations. The bus crashworthiness is described as the capability of a bus to protect occupants

during rollover loadings. The residual space containing occupants should be undamaged without any intrusions.

However it is necessary to evaluate the residual space according to the bus occupant kinematic analysis under

the rollover crash simulation. This study focuses on the evaluation of occupant behaviors during rollover

loading cases in order to ensure the safety of bus passengers sitting in general seats and wheelchairs and

evaluates the residual space of the bus by analyzing the bus occupant kinematics.
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Table 1 Experimental data of bus rollover tests

Probability of Injury index
Dummy . 3 -
severe jury With belt Without belt
Head 4.0 155
) Neck 0.08 0.57
50" %tile
Thorax 6.3 34.2
Average 3.5 63.3
Head 3 455
. Neck 0.07 0.71
Child
Thorax 7.3 42.5
Average 3.5 166.1
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Fig. 1 Bus rollover test on 33.6° slope'”
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Fig. 4 Occupants and wheelchair FE models for the bus
rollover simulations
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Fig. 5 Occupant kinematics during bus rollover simulations
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Fig. 6 Head trajectories during bus rollover simulations
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Fig. 7 Shoulder trajectories during bus rollover simulations
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Fig. 8 Kinematics of wheelchair occupants during bus rollover
simulations
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Fig. 9 Head trajectories of wheelchair occupants during bus
rollover simulations
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