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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
ME-067, Assistive Technology Products for Persons with Disability, to supersede
AS/NZS 10542.1:2009, Technical systems and aids for disabled or handicapped persons—Wheelchair
tiedown and occupant-restraint systems, Part 1: Requirements and test methods for all systems, and
AS/NZS 10542.2:2009, Technical systems and aids for disabled or handicapped persons—Wheelchair
tiedown and occupant-restraint systems, Part 2: Four-point strap-type tiedown systems.

The objective of this Standard to specify design and performance requirements and associated <=st
methods for wheelchair tiedown and occupant-restraint systems (WTORS), as well as requ.:ements
for product marking and labelling, and manufacturers’ instructions and warnings to insta'ler.. and
consumers. It is applicable to all WTORS that use belt-type occupant restraints that are i.‘end=d for
occupied wheelchairs used as forward facing seats by passengers and drivers of motoi venicles.

This Standard is an adoption with national modifications and has been. reprcduced from
ISO 10542-1:2012, Technical systems and aids for disabled or handicapped pe.:sons—Wheelchair
tiedown and occupant-restraint systems, Part 1: Requirements and test method: for .l systems, and its
Corrigendum No.1 (2013), which is located at the end of the source text. The .ource document has
been varied as indicated to take account of Australian/New Zealand cinaitians. The modifications are
specified in Appendix ZZ and Appendix ZA. Response from consumer. ard industry has called for
changes to AS/NZS 10542.1 to better describe the above-th¢-head clear space requirements
(addressed in Appendix ZZ) and vehicle anchorage point require.” ciivs and occupant restraint upper
anchorage points (addressed in Appendix ZA).

Clear space requirements shown in Figure 6 are modifiec to include a seated head height (HHT). The
original Figure 6 could be interpreted as requiring the Ciear space to be equivalent to HHT, level with
the top of the occupant’s head. This figure has been n odi.ied to change this and now also includes a
wheelchair with a headrest, which is consistent with best practice guidelines.

The 1550 mm minimum dimension is consist ot with the ‘Disability Standards for Accessible Public
Transport 2002’ requirements for access to accessible taxis (Clause 12.4).

The modifications contained in Appena’'< ZA set out minimum requirements for vehicle anchorage
points consistent with Australian D:sign Rules, and the occupant restraint upper anchorage points.
The specifications for occupant resra’nt upper anchorage points are provided as informative guidance
in ISO 10524-1, Annex H, but'arz made normative in Appendix ZA.

As this Standard is reproduc>d from an International Standard, the following applies:
(a) In the source tex. ‘thi. part of ISO 10542 should read ‘this Australian/New Zealand Standard’.
(b) A full point-sbstitutes for a comma when referring to a decimal marker.

References t¢. liternational Standards should be replaced by references to Australian or
Australian/New . <aland Standards, as follows:

Refer °ncete International Standard Australian/New Zealand Standard

ISC AS/NZS

) Wheelchairs 3696 Wheelchairs

1176-19 Part 19: Wheeled mobility devices for 3696.19 Part 19: Wheeled mobility devices for
use as seats in motor vehicles use as seats in motor vehicles

(ISO 7176-19:2008, MOD)

Only normative references that have been adopted as Australian or Australian/New Zealand Standard
have been listed.
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The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex or appendix to which they apply. A ‘normative’ annex or appendix is an integral part of a
Standard, whereas an ‘informative’ annex or appendix is only for information and guidance.
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INTRODUCTION

Many wheelchair users remain in their wheelchairs during motor-vehicle transport and hence their wheelchair
serves as a vehicle seat. This usually means that the occupant restraint system installed by the vehicle
manufacturer cannot be used to provide protection in a crash. In addition, the wheelchair needs to be secured to
the vehicle so that it does not impose forces on its occupant and/or become a hazard to other vehicle occupants
in collisions or sudden vehicle manoeuvres. Providing safe transportation for wheelchair-seated occupants
therefore requires that equipment be used to provide effective wheelchair securement and occupant restraint.

This part of ISO 10542 applies to the design, testing, installation and use of wheelchair tiedown and occupant
restraint systems (WTORS) used by forward-facing wheelchair-seated occupants. Transportatio. -related
requirements for wheelchairs that are suitable for forward-facing occupant seating during mou>r vhicle
transportation are specified in ISO 7176-19.

The primary purpose of this part of ISO 10542 is to reduce the risk of serious injuries to wheei ! air-seated
occupants involved in frontal collisions and it is anticipated that additional parts of ISO 10542 wii. be developed
to address different impact conditions and directions. However, it can be expected th.t the proper use of
equipment that complies with this part of ISO 10542 will also reduce the risk of injury:in ou: r types of crashes,
as well as in vehicle rollovers, emergency vehicle manoeuvres, and normal operz‘ing . ond.tions.

The provisions of this part of ISO 10542 are based on the premise that WTORJ mai ufacturers are generally not
able to control the end use of their products. This part of ISO 10542 therefore 1 *quires that WTORS intended
for general use in all types and sizes of motor vehicles are dynamically te¢ ted for crashworthiness performance
in a nominally worst-case 48 km/h, 20 g frontal sled impact test usinc-2n ¢ 5 kg surrogate wheelchair (SWC) and
a midsize adult male anthropomorphic test device (ATD) to dynam.-ally load the WTORS.

Although the forces on WTORS components in a small percente.e € real-world crash events may exceed those
produced in the nominally worst-case frontal-impact test i1 this part of ISO 10542 due to a number of factors,
including higher crash severities, angled frontal impacts, < bigher wheelchair mass, and a higher occupant
mass, there is currently no evidence of any WTORS system or component failing in a real-world crash. Thus,
while the performance of WTORS in real-world crast. events needs to be carefully and continuously monitored,
at this time there is no basis for increasing the macs ¢: the surrogate wheelchair, the crash-test dummy, or the
crash severity used in the frontal-impact tesiu« f Vv TORS intended for general use in this part of ISO 10542.
However, in addition to testing to the conditiv “is < et forth in this part of ISO 10542, WTORS manufacturers can
also test their equipment to higher test >or.ditions than those required by this part of ISO 10542.

This part of ISO 10542 requires thatevery WTORS include a belt-type occupant restraint since this approach
to occupant protection has been ¢ Fow to be the most effective in frontal crashes, vehicle rollovers, and a large
percentage of side impacts, . nd can be implemented relatively straightforwardly in forward-facing seating
positions of passenger ve uc'ss. Since the use of only a pelvic belt restraint will not provide the same level of
crash protection and safe. as the use of both a pelvic belt restraint and an upper-torso belt restraint, this part
of ISO 10542 requires, and unly specifies test methods for, WTORS that include both pelvic and upper-torso
belt restraint svste'ns.

In this regard, whi.» ISO 7176-19 does not require wheelchairs to be crash-tested with a wheelchair-anchored
pelvic-belt re straint, it does allow for this restraint condition, which can offer benefits to wheelchair passengers
in tern.x o1\~ oroved belt-restraint fit to their lower pelvic region and reduced interference with their personal
spac « by drive "s or attendants. In this situation, the tiedown portion of a WTORS will be subjected to higher
lo=ding conditions than with vehicle-anchored pelvic belts since a portion of the occupant restraint loads
Jill b> transferred through the wheelchair to the wheelchair tiedown/securement system. Thus, WTORS
maaufacturers may also wish to crash-test their tiedown/securement systems with a pelvic-belt restraint
2.chored to the surrogate wheelchair.

For accessible transport vehicles intended for use by both sitting and standing passengers (ATV-SS) for which
crash events of any significance are rare events, it is generally sufficient to provide equipment and/or systems
that provide for effective wheelchair containment and retention of the wheelchair-seated passenger in their
wheelchair seating system. Such systems can be evaluated using simulated non-crash vehicle accelerations
and decelerations that are less than 1g that are generated in emergency vehicle manoeuvres. For this reason,
the use of rearward-facing wheelchair passenger spaces (RF-WPS) can provide a reasonably safe approach
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to transporting wheelchair-seated passengers in a manner that is more acceptable to the operational needs of
the transportation system. Performance of RF-WPSs is therefore addressed by ISO 10865-1.

At the time this part of ISO 10542 was developed, the four-point strap-type tiedown system was considered to
be the most effective and universal method for securing a wide range of wheelchairs occupied by passengers
travelling in public, school, and private vehicles. For this reason, ISO 7176-19 requires that wheelchairs
intended for use as seats in motor vehicles provide for securement using a four-point strap-type tiedown
system by providing at least four designated securement points, with two at the front and two at the back.
However, wheelchairs can also be secured in motor vehicles using docking-type tiedown devices, such that .2
wheelchair is automatically secured when the wheelchair user moves his/her wheelchair into the designa.a«
wheelchair space. Currently, use of these types of securement systems is primarily limited to private vehicles
where docking securement components added to the wheelchair are matched to the securemen. de.ice in
the vehicle. Annex F provides specifications for a universal docking interface geometry (UDIG), \hic.:, when
implemented into the securement components of wheelchairs, either by wheelchair manufc ~turors or by after-
market wheelchair adaptors, will allow wheelchair users increased independence and reduce .~e time required
for loading and unloading wheelchair passengers in public vehicle environments.

This part of ISO 10542 establishes additional requirements for WTORS that are ‘ntenu=d to be used with
specific makes and models of wheelchairs. The belt-type occupant restraints Ay «'tac.1 to the wheelchair
such that occupant-restraint loads will be transferred through the wheelchai= s cucii, the performance of both
the WTORS and wheelchair are evaluated as a total system.


https://www.stdhive.com/standards/asnzs-1054212015-pdf/

AS/NZS 10542.1:2015 1

AUSTRALIAN/NEW ZEALAND STANDARD

Technical systems and aids for people with disability—Wheelchair
tiedown and occupant-restraint systems

Part 1:
Requirements and test methods for all systems (ISO 10542-1:2012, MOD)

1 Scope

This part of ISO 10542 specifies design and performance requirements and associated test 1..ethods for
wheelchair tiedown and occupant-restraint systems (WTORS), as well as requirements for prod'uct marking
and labelling and manufacturers’ instructions and warnings to installers and consumers. Ifiis ¢nplicable to all
WTORS that use belt-type occupant restraints that are intended for occupied wheelchairs 'seu us forward-
facing seats by passengers and drivers of motor vehicles.

This part of ISO 10542 is applicable to WTORS intended for use with all types o1 ™anual and powered
wheelchairs, including three- and four-wheeled scooters, used by children and adults with 'a body mass equal
to or greater than 22 kg. It is applicable also to WTORS designed for limiter.usc . with a particular make or
model of wheelchair.

This part of ISO 10542 is applicable primarily to complete WTO™S, but portions can also be applied to
components and subassemblies sold separately and for replacement 1.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 3795, Road vehicles, and tractors and machirery for agriculture and forestry — Determination of burning
behaviour of interior materials

ISO 6487, Road vehicles — Measuren.2nu *echniques in impact tests — Instrumentation
ISO 7176-19:2008, Wheelchairs -— Parc (9: Wheeled mobility devices for use as seat in motor vehicles

ECE R 16:2009, Uniform prc ‘isioris concerning the approval of safety belts, restraint systems, child restraint
systems and isofix child r.si-airt systems for occupants of power-driven vehicles, Revision 6, 19 May 2009

FMVSS 209, Seat belt asse: . ‘olies, Federal Motor Vehicle Safety Standards, 49 CFR part 571.209, 1 October 2004

3 Terms and' definitions
For the prirooses of this document, the following terms and definitions apply.

31
cadlt

L 2rson having a mass equal to or greater than 43 kg

7.2

airbag

device installed to supplement occupant restraint systems in power-driven vehicles, i.e. system which, in the
event of a severe impact affecting the vehicle, automatically deploys a flexible structure intended to limit, by
compression of the gas contained within it, the gravity of the contacts of one or more parts of the body of an
occupant of the vehicle with the interior of the passenger compartment
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