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Wheelchair occupant restraints in motor vehicles
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Abstract

The issue of safety for wheelchair users in motor
vehicles has been raised in Australia by parents of
young people with disabilities. Investigations
revealed that wheelchair users were not covered
by any legislated safety requirements, and each
case received special dispensation from
compliance with regulations covering the able-
bodied population. Dynamic testing of restraint
systems at the University of Michigan had
revealed that existing systems were unsafe.
Dynamic tests confirmed those findings on
systems used at that time in Australia.

Testing led to the design, development and
marketing of a new wheelchair occupant and
restraint system which remains a system of choice
for use by organisations where the same people
use the same buses in the same position each day.
Australian Standard 2942-1987, Wheelchair
Occupant Restraint Assemblies for Use in Motor
Vebhicles, has since been developed. It establishes
design and performance requirements for these
restraints and includes details of dynamic testing
procedures.

This paper describes the development of the
above restraint system and the subsequent
Australian Standard.

Background

The issue of safety for wheelchair users in motor
vehicles was brought to the author’s attention in
1981 by parents of children and adolescents
attending his centre. Initial investigations
revealed that wheelchair users were not covered
by any legislative safety requirements, and each
case received special dispensation from
compliance with regulations covering the able-
bodied population.
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An extensive programme of dynamic testing of
restraint systems at the University of Michigan
had demonstrated that restraints in use at that
time in the U.S. were not crashworthy (Schneider
et al., 1979; Schneider, 198112 2),

Research at several centres identified specific
crashworthiness ~ design  principles  for
transporting people with disabilities in buses:

1. Wheelchairs should not be placed in a side
facing orientation because the wheelchair user
is particularly vulnerable to injury during a
common frontal collision (Schneider et al,,
1979; Schneider, 19811 and 2),

2. Wheelchair securement hardware must be of
adequate strength to withstand forces in the
order of 25 times the combined weight of the
wheelchair and occupant for a very brief time
(approximately 100 ms) during a collision.
Results of testing indicated that the primary
weakness in most securement systems was not
the wheelchair but the securement hardware
(Schneider et al., 1979; Schneider, 19811 22),

3. The wheelchair and its occupant should be
secured independently; a single lap belt
anchored to the floor or wall should not be
used to secure both the wheelchair and the
occupant, because in the event of an accident,
unduly high loads would be placed on the
occupant (Schneider, 1981' * 2). Loads
should be applied to the pelvis and other
skeletal structures of the body (Schneider et
al., 1979).

4. The restraint system must be anchored to the
metal frame of the vehicle, not to unsound
metal, or to wood or plastic structures.
Wheelchair attachments should be at tubing
joints such as the seat frame/rear upright
junction and not at the centres of wheelchair
tubing (Schneider, 19812).

5. An upper torso restraint is an advantage in
preventing the head from hitting vehicle
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