
 

 

AS/NZS 3696. 1 9:2009 

Australian/New Zealand Standard™  

Wheelchairs 

Part 1 9:   Wheeled mobility devices for 
use as seats in  motor vehicles  
(ISO 71 76-1 9:2008,  MOD) 
 

 

 

 

 

 

 

 

 

 

 

 

 

A
S
/N

Z
S

3
6
9
6
.1
9
:2

0
0
9

Reconfirmed 201 6 

Full document details: AS NZS 3696.19-2009 (2016)

http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016
http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016


 

 

AS/NZS 3696.19: 2009  

This  Joint Australian/New Zealand Standard was  prepared by Joint Technical 
Committee  ME-067,  Mobility Appliances  for People  with Disabilities.  It was  
approved on behalf of the  Council of Standards  Australia on 28  January 2009  and 
on behalf of the  Council of Standards  New Zealand on 9  March 2009.   
This  Standard was  published on 3 0  March 2009.  

 

The  following are  represented on Committee  ME-067:  

 

Association of Consultants  in Access  Australia 

Australian Association of Occupational Therapists  

Australian Rehabilitation and Assistive Technology Association 

Consumers  Federation of Australia 

Engineers  Australia 

Independent Living Centres  Australia 

New Zealand Spinal Trust 

New Zealand Transport Agency 

Novitatech 

Queensland Health 

Royal Perth Hospital  

The Commercial Vehicle  Industry Association of Australia 

WorkCover New South Wales  

 

Keeping Standards up-to-date 

Standards  are  living documents  which reflect progress  in science,  technology and 
systems.  To  maintain their currency,  all  Standards  are  periodically reviewed,  and 
new editions  are  published.  Between editions,  amendments  may be  issued.  
Standards  may also  be  withdrawn.  It  is  important that readers  assure  themselves 
they are  using a current Standard,  which should include  any amendments  which 
may have  been published since  the  Standard was  purchased.  

Detailed information about j oint Australian/New Zealand Standards  can be  found by 
visiting the  Standards  Web  Shop  at www.standards.com.au or Standards  New 
Zealand web  site  at www.standards.co.nz and looking up  the  relevant Standard in 
the  on-line  catalogue.  

Alternatively,  both organizations  publish an annual printed Catalogue  with full 
details  of all  current Standards.  For more  frequent listings  or notification of 
revisions,  amendments  and withdrawals,  Standards  Australia and Standards  New 
Zealand offer a number of update  options.  For information about these  services,  
users  should contact their respective  national Standards  organization.  

We also  welcome suggestions  for improvement in our Standards,  and especially 
encourage  readers  to  notify us  immediately of any apparent inaccuracies  or 
ambiguities.  Please  address  your comments  to  the  Chief Executive  of either 
Standards  Australia or Standards  New Zealand at the  address  shown on the  back 
cover.  

 

This Standard was issued in draft form for comment as DR 08215.  
 

Full document details: AS NZS 3696.19-2009 (2016)

http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016
http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016


AS/NZS  3696. 1 9: 2009  (Reconfirmed)  201 6-06-1 0 

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 

RECONFIRMATION  

OF 

AS/NZS 3696.19:2009 

Wheelchairs  

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

(ISO 7176-19:2008,  MOD)  

RECONFIRMATION NOTICE 

Technical Committee ME-067  has  reviewed the content of this  publication and in 

accordance with Standards  Australia procedures  for reconfirmation,  it has  been 

determined that the publication is  still  valid and does  not require change.  

Certain documents  referenced in the publication may have been amended since the 

original date of publication.  Users  are advised to  ensure that they are using the latest 

versions  of such documents  as  appropriate,  unless  advised otherwise in this  

Reconfirmation Notice.  

Approved for reconfirmation in accordance with Standards  Australia procedures  for 

reconfirmation on 25  November 201 5.  

Approved for reconfirmation in New Zealand on behalf of the S tandards  Council  of 

New Zealand on 1 8  May 201 6.  

The following are represented on Technical Committee ME-067:  

Association of Consultants  in Access  Australia

Australian Rehabilitation an Assistive Technology Association

Bus  and Coach Association NZ

Department for Communities  and Social Inclusion (SA)

Employers  Chamber of Commerce Central

Engineers  Australia

Medical  Aids  Subsidy Scheme (MASS)

Novita Children’ s  Services

Occupational Therapy Australia

Physical Disability  Australia

Royal Perth Hospital

TAD Australia

The Commercial Vehicle Industry Association of Australia

Therapeutic  Goods  Administration 

Full document details: AS NZS 3696.19-2009 (2016)

http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016
http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016


 

 

NOTES  

Full document details: AS NZS 3696.19-2009 (2016)

http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016
http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016


 

 

AS/NZS 3696. 1 9:2009 

Australian/New Zealand Standard™  

Wheelchairs 

Part 1 9:   Wheeled mobility devices for 
use as seats in  motor vehicles  
(ISO 71 76-1 9:2008,  MOD) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COPYRIGHT 

© Standards  Austral ia/Standards  New Zealand  

Al l  righ ts  are  reserved .  No  part  of th is  work may be  reproduced  or copied  in  any form  or by 

any means,  electron ic or mechan ical ,  includ ing  photocopying ,  wi thout  the  wri tten  

permission  of the  publ isher.  

Jo in tly  publ ished  by Standards  Austral ia,  GPO Box 476,  Sydney,  NSW 2001  and  Standards  

New Zealand ,  Private  Bag  2439,  Wel l i ng ton  6020  

 

I SBN  0  7337  9056  9  

First published  as AS/NZS 3696.1 9:2009.  

Full document details: AS NZS 3696.19-2009 (2016)

http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016
http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016


PREFACE 

This  Standard was  prepared by the  Joint Standards  Australia/Standards  New Zealand Committee 

ME-067,  Mobility Appliances for People with Disabilities .   

Standard is  an adoption with national  modification,  and has  been reproduced,  from,  ISO 71 76-

1 9: 2008,  Wheelchairs,  Part 1 9:  Wheeled mobility devices for use  as  seats  in  motor vehicles.  

Variations  to  ISO 71 76-1 9: 2008  for application in Australia and New Zealand are  set out in 

Appendix ZZ following the source  text.  

Appendix ZA has  been included to  provide  guidance  on the  selection and subsequent use  of 

wheeled mobility devices that are  intended to  be used as  a seat in a motor vehicle.  

This  Standard is  one  of a series  of methods  of test and measurement for wheelchairs.  

As this Standard is  reproduced from an International Standard,  the following applies:  

(a)  Its  number appears  on the  cover and title  page  while  the International  Standard number 

appears  only on the cover.  

(b)  In the  source  text,  ‘ this  part of ISO 71 76’  should read ‘ this  Australian/New Zealand 

Standard’ .  

(c)  A full  point should be substituted for a comma when referring to  a decimal marker.  

References  to  International  Standards  should be  replaced by references  to  Australian or 

Australian/New Zealand Standards,  as  follows:  

Reference to  International Standard  Australian/New Zealand Standard 

ISO   AS/NZS   

1 05 42  Technical systems and aids for 

disabled or handicapped 

persons—Wheelchair tiedown and 

occupant-restraint systems 

 1 05 42  Technical systems and aids for 

disabled or handicapped 

persons—Wheelchair tiedown 

and occupant-restraint systems 

1 05 42-1  Part 1 :  Requirements and test 

methods  for all  system 

 1 05 42.1  Part 1 :  Requirements and test 

methods  for all  systems 

1 05 42-2  Part 2:  Four-point strap-type 

tiedown systems 

 1 05 42.2  Part 2:  Four-point strap-type 

tiedown systems 

ECE   AS/NZS   

Regulation 

1 6  

Uniform provision concerning the 

approval of safety belts  and 

restraint systems for adult 

occupants of power-driven 

vehicles,  revision 3 ,  amendment 2,  

1 6  August 1 993  

 25 96  Seatbelt assemblies  for motor 

vehicles  (ECE Regulation No.  

1 6,  MOD) 

Only international  reference  documents  that have  been adopted as  Australian or Australian/New 

Zealand Standards  have been listed.  

The  terms ‘ normative’  and ‘ informative’  are  used 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.  

 

i i
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INTRODUCTION  

 

 

 

 

Transportation  safety research has shown that the vehicle seat is an  important part of the occupant-restraint 
system and  therefore plays a key role in  reducing the risk of serious injuries to vehicle occupants in  many 
types of vehicle crashes.  I n  particular,  the seat needs to al low and  faci l itate the proper positioning  of belt 
restraints on  the skeletal  regions of the occupant,  not add  to occupant loads during  impact loading,  and 
provide effective support for the occupant so that the belt restraint wi l l  remain  in  place over skeletal  regions 
throughout a crash.  People with  physical  d isabil ities must often remain in  their wheelchairs whi lst travell ing  in  
motor vehicles as drivers or passengers.  Since many wheelchairs were not designed for th is purpose,  
wheelchair-seated  occupants are often  at higher risk of injury in  crashes than  are people seated  in  seats 
provided  by the vehicle manufacturer.  

ISO 1 0542-1  provides design,  performance,  label l ing,  and  the manufacturer’s l i terature requirements,  and  
specifies associated  test methods,  for wheelchair tiedown and  occupant-restraint systems (WTORS).  This part 
of ISO 71 76 addresses the seating  part of wheelchair-user occupant-protection  systems by establ ishing  
design,  performance,  label l ing,  and the manufacturer’s l i terature requirements,  as wel l  as associated  test 
methods,  for wheelchairs that may be used  as seats in  motor vehicles.  

Whilst wheelchairs may be secured  by various types of tiedown and  securement systems that were avai lable 
throughout the world  at the time this part of ISO 71 76 was developed,  effective wheelchair securement in  the 
real  world  requires compatibi l ity of the wheelchair tiedown system avai lable in  the vehicle and  the method of 
securement provided  on  the wheelchair.  At the time that this part of ISO 71 76 was developed,  the four-point 
strap-type tiedown was considered to be the most effective,  common,  and  universally adaptable system for 
securing a wide range of wheelchair types and sizes.  For these reasons,  this part of ISO 71 76 requires that 
wheelchairs intended for use as seats in  motor vehicles provide for securement using  a four-point strap-type 
tiedown system by provid ing  at least four designated securement points,  with  two in  front and  two in  the back.  
However,  this part of ISO 71 76 also provides for evaluating  wheelchairs that are also designed for securement 
by other methods,  such as docking-type securement systems.  

To evaluate the crashworthiness performance of a wheelchair,  Annex A specifies procedures for dynamically 
testing  a wheelchair loaded with  an  appropriate-size crash-test dummy using  a 48 km/h crash pulse with  the 
wheelchair secured facing  forward  on  the impact sled.  This test is based on  wel l-documented  motor vehicle 
crash and  injury statistics,  which show that more than 50 % of al l  serious injuries to occupants of motor 
vehicles occur in  frontal  crashes,  and  that more than  95 % of frontal  crashes result in  a  longitudinal  change in  
vehicle speed of less than  48 km/h.  Dynamic performance for forward-facing wheelchairs in  rear and  side 
impacts might be addressed in  future International  Standards.  

This part of ISO 71 76 has also been developed with  the recognition  that the use of a pelvic-belt restraint alone 
does not provide the wheelchair occupant with  the same level  of crash protection  in  a frontal  impact as the 
use of both pelvic-belt and  shoulder-belt restraints.  Therefore,  the provisions and  test methods of this part of 
ISO 71 76 are based on the use of both  pelvic- and  shoulder-belt-type restraints.  

Although the four-point strap-type tiedown system was considered  to be the most common and  universal  
method for effectively securing  a wide range of wheelchairs at the time this part of ISO 71 76 was developed,  i t 
is a method of wheelchair securement that requires the involvement of a second person and cannot be 
implemented  by the wheelchair occupant.  Accordingly,  i t is desirable to progress toward a securement method 
that can be implemented independently by the wheelchair-seated  passenger who may travel  in  d ifferent publ ic 
transportation and private vehicles.  As a step toward  this goal,  th is part of ISO 71 76 includes a normative 
annex (Annex F) that establishes universal  docking interface geometry (UDIG) for securement points on  
wheelchairs when  it is intended for the wheelchair to be secured by docking-type securement devices in  publ ic 
transportation and/or multiple private vehicles.   

Finally,  this part of ISO 71 76 can be viewed in  the total ity of dai ly wheelchair use and the range of standards 
to which  al l  wheelchairs are expected to comply.  Wheelchairs are designed primari ly to serve as effective 
mobil ity devices and,  in  that respect,  they must first conform to the appl icable requirements set forth  in  other 

iv
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parts of the ISO 71 76 series.  Transportation  is only one of many dai ly activities that introduce unique 
circumstances and requirements that wheelchairs and  wheelchair occupants may experience.  Wheelchair 
products that comply with  this part of ISO 71 76 wi l l  have additional  features that provide increased levels  of 
occupant security and safety whi lst their occupants are riding  in  motor vehicles.  However,  a wheelchair’s 
fai lure to comply with  this part of ISO 71 76 cannot be used  to l imit access to,  and  avai labil ity of,  motor vehicle 
transportation for wheelchair users.  
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AUSTRALIAN/NEW ZEALAND STANDARD 

Wheelchairs  

Part 1 9:  
Wheeled  mobi l i ty devices for use in  motor vehicles  
( ISO 71 76-1 9: 2008,  MOD) 
 

1  Scope 

This part of ISO 71 76 appl ies to al l  manual  and  powered wheelchairs,  including scooters,  which,  in  addition  to 
their primary function  as wheeled  mobil ity devices,  are also l ikely to be used as forward-facing seats in  motor 
vehicles by children and  adults with  a body mass equal  to or greater than  22 kg.  This part of ISO 71 76 
specifies wheelchair design requirements,  performance requirements and associated  test methods,  and  
requirements for wheelchair labell ing,  presale l i terature,  user instructions and user warnings.  I t appl ies to 
complete wheelchairs,  including  a base frame and seating  system,  as well  as to wheelchairs equipped with  
add-on  adaptive components designed to facil itate compliance with  one or more of the requirements.  

2 Normative references 

The fol lowing referenced documents are indispensable for the appl ication  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 machinery for agriculture and forestry — Determination of burning 
behaviour of interior materials  

ISO 6487,  Road vehicles — Measurement techniques in impact tests — Instrumentation  

ISO 71 76-5,  Wheelchairs — Part 5: Determination of dimensions,  mass and manoeuvring space  

ISO 71 76-1 5:1 996,  Wheelchairs — Part 15: Requirements for information disclosure,  documentation and 
labelling 

ISO 71 76-22:2000,  Wheelchairs — Part 22: Set-up procedures  

ISO 71 76-26:2007,  Wheelchairs — Part 26: Vocabulary 

ISO 1 0542-1 ,  Technical systems and aids for disabled or handicapped persons — Wheelchair tiedown and 
occupant-restraint systems — Part 1: Requirements and test methods for all systems  

ISO 1 0542-2,  Technical systems and aids for disabled or handicapped persons — Wheelchair tiedown and 
occupant-restraint systems — Part 2: Four-point strap-type tiedown systems  

FMVSS 209:2004,  Standard  No.  209,  Seat belt assemblies.  Federal  Motor Vehicle Safety Standards,  49 CFR 
571 .209,  1  October,  2004 

ECE Regulation 1 6,  Uniform provisions concerning the approval of safety belts and restraint systems for adult 
occupants of power-driven vehicles,  Revision  3,  Amendment 2,  1 6 August 1 993 

1

COPYRIGHT

Full document details: AS NZS 3696.19-2009 (2016)

http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016
http://www.avadocuments.com/doc/as-nzs-3696-19-2009-2016


3 Terms and definitions 

For the purposes of th is document,  the fol lowing terms and  definitions apply.  

3.1  
add-on components 
hardware that is attached to the wheelchair frame subsequent to sale by the wheelchair manufacturer,  in  a 
manner that requires the use of tools for removal,  in  order to enhance design and/or performance of the 
wheelchair 

3.2 
adult 
person having  a mass equal  to or greater than 43 kg  

3.3 
anchor point 
location on  a vehicle interior component,  floor,  wal l ,  wheelchair,  or wheelchair tiedown,  to which  an anchorage 
is attached 

3.4 
anchorage 
assembly of components and fittings by which loads are transferred  d irectly from the wheelchair tiedown to 
the vehicle,  or from the occupant restraint to the vehicle,  wheelchair,  wheelchair tiedown,  or vehicle interior 
component 

3.5 
anthropomorphic test device 
ATD 
articulated  physical  analogue of the human body used  to represent a  wheelchair occupant in  a test 

3.6 
belt 
length  of webbing material  used  as part of an  occupant restraint or postural  support device 

3.7 
child  
person having  a mass equal  to or greater than 22 kg  and less than 43 kg  

3.8 
clamp-type tiedown 
method of wheelchair tiedown or securement that uses only mechanical  l inkages and/or grips requiring  
manual  positioning  and  tensioning of the end  fittings to the wheelchair 

3.9 
docking-type tiedown 
docking-type securement 
method of wheelchair tiedown by which  portions of the wheelchair structure,  or add-on  components fastened 
to the wheelchair,  al ign,  mate and  engage with  a docking tiedown device fastened to the vehicle,  upon 
manoeuvring  the wheelchair into position  in  the vehicle 

NOTE Securement of the wheelchair may occur automatical ly during wheelchair engagement,  or could  require 
manual  intervention  through operation of a mechanical  lever or electrical  switch.  Release of the wheelchair wi l l  usual ly 

require operation  of a mechanical  lever or electrical  switch.  

3.1 0 
docking tiedown device 
docking securement device 
assembly of fixtures and  components designed for instal lation  in  motor vehicles for the purpose of securing  a 
wheelchair by engaging  with,  and  locking onto,  securement points on  the wheelchair frame or on  wheelchair 
securement adaptors attached to the wheelchair frame 
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3.1 1  
excursion 
horizontal  movement of an  ATD or wheelchair during  a test relative to i ts in itial  position  on an  impact sled  

3.1 2 
forward-facing 
orientation  in  which  the wheelchair-seated  occupant faces the front of the vehicle with  the wheelchair 
reference plane within  1 0°  of the longitudinal  axis of the vehicle 

3.1 3 
four-point tiedown 
wheelchair tiedown that attaches to the wheelchair frame at four separate securement points and also 
attaches to the vehicle at four separate anchor points 

3.1 4 
four-point strap-type tiedown 
four-point tiedown that uses four strap assemblies to secure the wheelchair in  the vehicle 

3.1 5 
H-point 
one of a pair of points located on  the left and right sides of the pelvic region  of an  anthropomorphic test device 
(ATD) that represent the approximate locations of the human hip joint centre in  the side views,  as specified  by 
the ATD manufacturer 

3.1 6 
head restraint 
device intended to l imit rearward  excursion  of the wheelchair occupant’s head in  a vehicle impact 

3.1 7 
impact simulator 
device for accelerating,  decelerating,  or a combination  of decelerating  and accelerating,  a section of a vehicle 
or simulated  vehicle structures,  including  instrumentation  for measuring  data required  by th is standard  

3.1 8 
impact sled 
part of an  impact simulator on which  components can  be mounted  for impact testing 

3.1 9 
occupant restraint 
system or device intended to restrain  a motor-vehicle occupant during an  impact in  order to prevent ejection,  
and  prevent or minimise contact with  the vehicle interior components and  other occupants 

3.20 
pelvic-belt restraint 
lap-belt restraint 
assembly of webbing and  hardware intended to maintain  an  occupant in  a seat during  a crash 

NOTE See Figure 1 .  
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Key 

1  shoulder-belt restraint 

2  pelvic-belt restraint 

NOTE The use of a pelvic-belt restraint only is not recommended.  

Figure 1  — Three-point-belt restraint comprising a pelvic-belt restraint and a shoulder-belt restraint 
that connect together near the hip of the occupant 

3.21  
point P 
side-view projection of a point that l ies at the cross-sectional  centre of a 1 00 mm diameter,  200 mm long,  
l ightweight (max.  0,5 kg) cylinder positioned  with  the longitudinal  axis perpendicular to the wheelchair 
reference plane,  such that the curved surface of the cylinder contacts the back support and the upper surface 
of the seat 

NOTE See Figure 2.  

Dimensions in  mi l l imetres 

 

Key 

1  cyl inder,  diameter 1 00 mm 

P point P 

a  Wheelchair reference plane.  

b  Wheelchair ground  plane.  

Figure 2 — Wheelchair reference point P and wheelchair reference and ground planes 
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3.22 
postural  support device 
component and/or belt used  to support a person in  a desired seated position during  normal  wheelchair use 

NOTE Postural  support devices are not designed  or intended  to provide occupant restraint in  a vehicle impact 

3.23 
power(ed) 
systems which  are operated  by means of an  energy source other than manual  effort 

3.24 
securement points 
points on  the wheelchair to which wheelchair tiedowns are connected  

3.25 
shoulder-belt restraint 
upper torso restraint 
portion of the occupant restraint intended to l imit movement of the head and chest by appl ication  of restraint 
forces to either or both  clavicles 

NOTE See Figure 1 .  

3.26 
strap 
length  of webbing material  used  in  a wheelchair tiedown 

3.27 
surrogate tiedown 
wheelchair securement system used  during  wheelchair testing  to simulate commercial  tiedown systems 

NOTE Guidelines for designing surrogate tiedowns are provided  in  Annex E.  

3.28 
three-point belt restraint 
three-point restraint (deprecated) 
occupant-restraint assembly with  three anchorages comprised  of both a pelvic-belt restraint and a d iagonal  
shoulder-belt restraint that connect together near the h ip of the occupant 

NOTE See Figure 1 .  

3.29 
ti lt seating 
type of wheelchair seat design  that al lows the complete seat structure to rotate in  the wheelchair reference 
plane relative to and  about an  axis located on  the wheelchair base 

3.30 
universal  docking interface geometry 
UDIG 
specifications for the size,  shape,  and  location  of wheelchair securement points,  including  surrounding clear 
zones,  intended  for use with  a variety of docking tiedown devices installed  in  a wide range of vehicles 

3.31  
UDIG adaptor 
wheelchair tiedown adaptor that conforms to the UDIG specification in  Annex F 

3.32 
wheelchair footprint 
space outl ined  on  the horizontal  wheelchair ground  plane by projecting  vertical ly down from the outermost 
edges of the structural  members that comprise the mobi le base and  seat of the wheelchair 
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3.33 
wheelchair ground plane 

plane representing  the surface on  which  the wheelchair rests 

NOTE See Figure 2.  

3.34 
wheelchair reference plane 
vertical  plane in  the longitudinal  centrel ine of the wheelchair 

NOTE See Figure 2.  

3.35 
wheelchair tiedown 
wheelchair securement 

device or system designed to secure a forward-facing  wheelchair in  place in  a motor vehicle 

NOTE The vehicle-anchored  tiedown component may be instal led  using  either permanent fasteners or by using  a 
mechanical  coupl ing  that al lows for position  adjustment for different wheelchairs.  

3.36 
wheelchair tiedown adaptor 
wheelchair securement adaptor 
hardware that is attached temporari ly or permanently to the wheelchair frame to accommodate wheelchair 
securement by a wheelchair tiedown device 

3.37 
wheelchair tiedown and occupant-restraint system 
WTORS 
complete restraint system for wheelchair-seated occupants comprised  of equipment for wheelchair tiedown 
and  a belt-type occupant restraint 

4 Design requirements 

4.1  Wheelchair securement 

4.1 .1  The wheelchair shal l  be designed to provide for forward-facing securement in  a motor vehicle using a 
four-point strap-type tiedown system that complies with  ISO 1 0542-2 using  a minimum of four securement 
points,  two at the front and  two at the rear,  that conform to the geometric specifications set forth  in  Annex B 
and  the performance requirements in  Clause 5.  

NOTE In  addition  to complying  with  this subclause,  the wheelchair can  be designed  for forward-facing  securement 
using  other methods of wheelchair securement,  including  docking-type securement devices.  

4.1 .2  I f a wheelchair is intended by the manufacturer to also be secured  by a docking securement device in  
public transportation  and/or different private vehicles,  the securement points on  the wheelchair and/or of the 
wheelchair tiedown adaptors shall  conform to the specifications set forth  in  Annex F and  the performance 
requirements in  Clause 5.  

4.2 Occupant restraints 

4.2.1  Wheelchair-anchored pelvic-belt restraint 

I f a wheelchair-anchored  pelvic-belt intended  for use as an  occupant restraint in  a vehicle is  provided  as part 
of the wheelchair,  when placed on the ATD in  accordance with  the set-up procedures for the frontal-impact 
test of Annex A,  it shal l  

a) have its anchor points located  so that the projected  side-view angle of the belt is between 30°  and 75°  to 
the horizontal,  as indicated in  Figure 3,  and  
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b) provide for adjustment of the pelvic-belt restraint that al lows for increasing the length  and  decreasing the 
length  as specified  in  Table 1 .  

NOTE 1  A steeper (larger) pelvic-belt restraint angle within  the preferred  zone shown in  Figure 3 is desirable.  

NOTE 2  At least 25 mm of webbing must extend  through any fitting  where adjustment takes place at al l  times during 
testing.  

Table 1  — Requirements for pelvic-belt-restraint shortening and lengthening  

 Dimensions in  mi l l imetres 

ATD size  a  
Required belt 
shortening  b  

Required belt 
lengthening  b  

6-year-old  chi ld  1 00 1 00 

1 0-year-old  chi ld  1 00 1 00 

small  adult female 1 00 1 00 

midsize adult male 200 200 

large adult male 200 200 

a  See Table A.1 .  

b  At least 25 mm of webbing must extend through any fitting where adjustment takes place at 

al l  times during testing.  

 

 

NOTE The angles indicated  are obtained  by projecting  the angle of the pelvic-belt restraint onto a vertical  plane that 
is parallel  to the wheelchair reference plane.  

Figure 3 — Range of required angles of wheelchair-anchored pelvic-belt restraint when installed on 
the appropriate-size ATD used in  the test of Annex A 
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4.2.2 Wheelchair-anchored shoulder-belt restraint 

I f a wheelchair-anchored  shoulder-belt restraint intended for use as an occupant restraint is provided  as part 
of the wheelchair,  when  installed  on the ATD in  accordance with  the set-up procedures for the frontal-impact 
test in  Annex A,  i t shal l  be designed to 

a) fit over the shoulder and  across the chest,  passing  through the 1 00-mm-wide shaded  zone of the ATD 
used  in  the test of Annex A,  as i l lustrated in  Figure 4,  

b) have an  upper anchor point or upper guide point at,  or above,  the shoulder of the ATD used in  the test of 
Annex A,  

c) locate the shoulder-belt restraint/pelvic-belt restraint junction  at least as far from the ATD centreline as 
shown in  Table 3,  

d) provide adjustment in  the shoulder-belt restraint that al lows for increasing and  decreasing  the length  as 
specified  in  Table 4,  

NOTE At least 25 mm of webbing  must extend  through  any fitting  where adjustment takes place at al l  times during 
testing.  

Dimensions in  mi l l imetres 

 

Key 

1  ATD centrel ine 

2 centre of sternum (measured  from seating  surface with  ATD in  upright seated  posture) 

NOTE The shoulder-belt restraint angle of 55°  is  relative to the horizontal  and  is measured  in  the frontal  plane.  

Values for the centre of the sternum dimension for each  ATD size are given  in  Table 2.  

Figure 4 — Location of shoulder-belt restraint on occupant's torso 
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Table 2 — Height of centre of sternum from seat surface for each ATD size 

 Dimensions in  mi l l imetres 

ATD size  a  Centre of sternum  

6-year-old  chi ld  275 

1 0-year-old  chi ld  325 

small  adult female 353 

midsize adult male 406 

large adult male 432 

a  See Table A.1 .  

 

Table 3 — Minimum distance of the shoulder-/pelvic- belt restraint junction 
from the ATD centreline 

 Dimensions in  mi l l imetres 

ATD size  a  
ATD centreline to 

belt junction  

6-year-old  chi ld  1 50 

1 0-year-old  chi ld  1 50 

small  adult female 1 50 

midsize adult male 200 

large adult male 200 

a  See Table A.1 .  

 

Table 4 — Requirements for shoulder-belt-restraint shortening and lengthening 

 Dimensions in  mi l l imetres 

ATD size  a  
Required belt 
shortening  b  

Required belt 
lengthening  b  

6-year-old  chi ld  250 1 50 

1 0-year-old  chi ld  250 1 50 

small  adult female 250 1 50 

midsize adult male 300 200 

large adult male 300 200 

a  See Table A.1 .  

b  At least 25 mm of webbing must extend through any fitting where adjustment takes place at 

al l  times during testing.  

 

4.2.3 Accommodation of vehicle-anchored occupant belt restraints 

The test methods and  performance criteria of Annex D shall  be used  to score and  rate the wheelchair with  
regard  to accommodating  the proper use and  placement of vehicle or tiedown-anchored  belt restraints.  The 
results shal l  be d isclosed in  the manufacturer’s presale l iterature in  accordance with  6.2.  
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