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Study of Safety Tolerance for Wheelchair Bus Crashworthiness
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ABSTRACT

The Korean traffic systems for transportation vulnerable are still under development and their social life
are limited even if the traffic environment systems are developed consistently. To secure his/her mobility
right, it has been required to set up the particular system for the traffic welfare, for example the express
and intercity bus operations for wheelchair users. The express and intercity bus development for wheelchair
users based on the original bus model has been performed. This study has investigated the safety tolerance
for the bus stiffness, rollover and side impact characteristics to ensure occupant safety using the finite
element models. The wheelchair bus model showed the improved crashworthiness according to the partially
reinforced structure and better safety tolerance for the wheelchair users.
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Fig. 3 Residual space in lateral arrangement (ECE R66)
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Fig. 4 Residual space in longitudinal arrangement (ECE R66)
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Fig. 5 Two types of the door models for wheelchair buses
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Fig. 6 Boundary conditions of bending and torsion analyses

Table 1 Result comparisons of bending and torsional stiffness

Express bus Intercity bus

Relative

Stiffness

Bending | Torsion | Bending | Torsion

Base model 1.00 1.00 1.00 1.00

Final model 1.80 1.17 1.03 1.08
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Fig. 7 The target sections of residual space
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Fig. 8 Deformed shapes of the rollover simulation

Table 2 Residual space comparisons of rollover simulations

Amount Express bus Intercity bus
of space | Section A | Section B | Section A | Section B
Base 1.00 1.00 1.00 1.00
model
Final 0.90 0.83 0.77 0.82
model
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Table 3 Residual space comparisons of door types

Space of Sliding door Hinged door
express
bus Section A | Section B | Section A | Section B
Final 0.90 0.83 0.81 0.76
model
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Fig. 9 Bus and barrier models for the side impact simulation
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Fig. 10 Maximum deformation of the bus model under side
impact loading
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