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FOREWORD (This Foreword is not part of American National Standard A 117.1-1992.) 

The 1961 edition of ANSI Standard A 117.1 presentE~d the first criteria for 
accessibility to be approved as an American National Standard and was the result 
of research conducted by the University of Illinois under a grant from the Easter 
Seal Research Foundation. The National Easter Seal Society and the President's 
Committee on Employment of People with Disabilities became members of the 
Secretariat and the Standard was reaffirmed in 1971 . 

In 1974, the U.S. Department of Housing and Urban Development joined the 
Secretariat and sponsored needed research which resulted in the 1980 edition. 
After further revision that included a special effort to remove application criteria 
(s.coping requirements), the 1986 edition was published and, when requested in 
1987, the Council of American Building Officials (CABO) assumed the Secretariat. 
Central to the intent of the change in the Secretariat wa.s the development of a 
standard that, when adopted as part of a building code, would be compatible with 
the building code and its enforcement. This edition has lar~)ely achieved that goal. 

For this edition, substantial effort was devoted to removing from the Standard 
informational statements and application criteria (scopin~1 requirements) such as 
where, when, and to what extent the criteria will apply to the built environment. In 
furtherance of that effort, all figures were moved to an appendix to emphasize that 
they are to illustrate, not establish, the criteria. The appendices are not part of the 
Standard; therefore, should a figure appear to illustrate criteria that differ with the 
text of the Standard, the criteria stated in the text govern because the figure is 
contained in an appendix. 

Suggestions for improving this edition will be welcome. They should be sent to 
Council of American Building Officials, Secretariat, ANSI A 117 Committee, Suite 
708, 5203 Leesburg Pike, Falls Church, VA 22041 . 

This Standard was processed and approved for submittal to ANSI by the 
Accredited Standards Committee on Architectural Features and Site DeSign of 
Public Buildings and Residential Structures for Persons with Handicaps (A 117). 
Committee approval of the Standard does not necessarily imply that all Committee 
members voted for its approval. At the time it approved this Standard, the A 117 
Committee had the following members: 

Richard Hudnut, Chairman (Builders Hardware Manufactur,ers Association) 
Frank Bosak, Vice Chairman (Council of American Building Officials) 

Organizational Member Representative 
Alexander Graham Bell Association for the Deaf ....................... Dr. Donna M. Dickman 
American Council of the Blind .................................................... Eugene Lozano, Jr 

Paul W. Schroeder (Alt) 
American Foundation for the Blind ............................................. Elga Joffee 

Scott Marshall (Alt) 
American Health Care Association ............................................ J. Michael Thompson, PE 

Thomas W. Jaeger, PE (Alt) 
American Hospital Association ................................................... Douglas S. Erickson 

Armand Burgun (Alt) 
American Hotel and Motel Association ...................................... John P. S. Salmen, AlA 

James A. DiLuigi, AlA (Alt) 
American Institute of Architects .................................................. Scott Fazekas, AlA 
American Occupational Therapy Association ............................ Carol H. Gwin, OTR 

Truby LaGarde (Alt) 
American Society of Interior Designers ...................................... Sharon Wright, ASID 
American Society of Plumbing Engineers .................................. Flichard J. Reilly, PE 

Bernard J. McCarty, PE (Alt) 

. iv 



Bell Communications Research ................................................. William G. Keenan 
Builders Hardware Manufacturers Association .......................... Richard Hudnut 
Building Officials and Code Administrators International ........... Paul K. Heilstedt, PE 

Kenneth M. Schoonover, 
PE (Alt) 

Building Owners and Managers Association .............................. Lawrence G. Perry, AlA 
James C. Dinegar (Alt) 

Council of American Building Officials ....................................... Frank Bosak 
Disability Rights Education & Defense Fund .............................. Speed Davis 

Marilyn Golden (Alt) 
International Conference of Building Officials ............................ Thomas A. Briggs, PE 

William D. Wall, PE (Alt) 
Manufactured Housing Institute ................................................. Frank Walter, PE 
National Apartment Association ................................................. Edwin R. Kimsy, Jr, AlA 

Miles Haber (Alt) 
National Association of Home Builders ...................................... Richard Morris 
National Association of the Deaf ................................................ Charles C. Estes 

Don Sievers (Alt) 
National Association of Theater Owners .................................... Gregory R. Miller 

Ralph Winter (Alt) 
National Conference of States on Building Codes & Standards William E. O'Neil 

Ann Holland (Alt) 
National Easter Seal Society ...................................................... Joe Romen, Sr 
National Elevator Industry, Inc ................................................... Edward A. Donoghue 

John E. Herwig (Alt) 
National Federation of the Blind ................................................. Peggy Pinder 

James Gashel (Alt) 
National Fire Protection Association .......................................... Ron Cote' 
National Multiple Sclerosis Society ............................................ Tom Kalinowski 
National Rehabilitation Association ............................................ Phillip A. Gongiorno 
Paralyzed Veterans of America .................................................. Kim A. Beasley, AlA 

Thomas D. Davies, AlA 
(Alt) 

Plumbing Manufacturers Institute ...... ; ........................................ Jack Lancaster 
Richard W. Church (Alt) 

President's Committee on Employment 
of People with Disabilities ....................................................... Judith K. Meyers 

Ellen D. Daly (Alt) 
Self Help for Hard of Hearing People ......................................... Howard E. Stone, Sr 

George E. DeVilbiss (Alt) 
Southern Building Code Congress International ........................ Richard A. Vognild, PE 

William J. Tangye, PE 
(Alt) 

Steel Door Institute ..................................................................... Thomas R. Janicak 
S. L. Horsfall (Alt) 

Trophy Dealers and Manufacturers Association ........................ William Townsend 
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Patricia Brady (Alt) 
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AMERICAN NATIONAL STANDARD CABO/ANSI A117.1-1992 

American National Standard-

Accessible and Usable Buildings and Facilities 

1 Purpose and Application 

1.1 * Purpose 

The specifications in this standard make buildings 
and facilities accessible to and usable by people 
with such physical disabilities as the inability to 
walk, difficulty walking, reliance on walking aids, 
blindness and visual impairment, deafness and 
hearing impairment, incoordination, reaching and 
manipulation disabilities, lack of stamina, difficulty 
interpreting and reacting to sensory information, 
and extremes of physical size based generally 
upon adult dimensions. Accessibility and usability 
allow a person with a physical disability to indepen­
dently get to, enter and use a building or facility. 

This standard provides specifications for elements 
that are used in making functional spaces accessi­
ble. For example, it specifies technical require­
ments for making doors, routes, seating, and other 
elements accessible. These accessible elements 
are used to design accessible functional spaces 
such as classrooms, hotel rooms, lobbies, or of­
fices. 

This standard is for adoption by government agen­
cies and by organizations setting model codes to 
achieve uniformity in the technical design criteria in 
building codes and other regulations. This stan­
dard is also used by non-governmental parties as 
technical design guidelines or requirements to 
make buildings and facilities accessible to and us­
able by persons with physical disabilities. 

1.2 Application 

Provisions of this standard are suitable for: 

the design and construction of new build­
ings and facilities, including both spaces and el­
ements, site improvements, and public walks 

remodeling, alteration, and rehabilitation of 
existing construction 

It an asterisk denotes explanatory text in Appendix A. 

permanent, temporary, and emergency 
conditions 

2 Recommendations to Adopting 
Authorities 

2.1 Administration 

This standard does not establish which occupancy 
or building types are covered and the extent to 
which each type is covered. Such requirements for 
application of this standard shall be specified by 
the adopting authority, including which and how 
many functional spaces and elements are to be 
made accessible within each building type, as de­
scribed in 2.2 through 2.4. 

2.2 Number of Spaces and Elements 

The administrative authority adopting this standard 
shall specify the actual number of spaces and ele­
ments or establish procedures for determining 
them based on, but not limited to: 

population to be served 

availability to occupants, employees, cus­
tomers, and visitors 

distances and time required to use the ac­
cessible elements 

provision of equal opportunity and treat-
ment under law 

2.3* Remodeling 

The,specifications in this standard are based upon 
the functional requirements of persons with physi­
cal disabilities. The administrative authority adopt­
ing this standard shall specify the extent to which it 
is to cover remodeling, alteration, or rehabilitation 
within its jurisdiction. 

2.4 Review Procedures 

To promote effective compliance with the require­
ments of this standard, the administrative authority 
adopting it should establish a review and approval 
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procedure for construction projects that come 
under its jurisdiction. 

3 Graphics, Dimensions, Referenced 
Standards, and Definitions 

3.1 Graphic Conventions 

Graphic conventions used in the illustrations are 
shown in Table 3.1. Dimensions that are not 
marked "minimum," "maximum," or "nominal" are 
absolute, unless otherwise indicated in the text or 
captions. 

3.2 Dimensions 

All dimensions are subject to conventional industry 
tolerances. Millimeter equivalents for dimensions 3 
in and larger have been rounded off to the nearest 
multiple of 5. 

3.3 Referenced American National Standards 

The following American National Standards are 
referenced in this document. 

ANSI/BHMA A 156.10-1991, Power Operated 
Pedestrian Doors 

ANSI/BHMA A 156.19-1990, Power Assist and 
Low Energy Power Operated Doors 

ASME/ANSI A17.1-1990, Safety Code for 
Elevators and Escalators (including Addenda 
ASME/ANSI A17.1a-1991) 

3.4 Definitions 

For the purpose of this standard, the terms listed in 
3.4 have the indicated meaning. 

acceus aisle: An accessible pedestrian space be­
tween elements, such as parking spaces, seating, 
and desks, that provides clearances appropriate 
for use of the elements. 

acce!tsible: Describes a site, building, facility, or 
portion thereof that complies with this standard 
and that can be approached, entered, and used by 
persons with physical disabilities. 

accessible route: A path connecting all accessi­
ble elements and spaces in a building or facility 
that is; usable by persons with physical disabilities. 

adap'tability: The capability of certain building 
space~s and elements, such as kitchen counters, 
sinks, and grab bars, to be altered or added so as 
to accommodate the needs of persons with and 
without disabilities, or to accommodate the needs 
of persons with different types or degrees of dis­
ability. 

adap1table dwelling unit: An accessible dwelling 
unit which has been designed for adaptability. 

administrative authority: A jurisdictional body 
that adopts or enforces regulations and standards 
for th43 design, construction, or operation of build­
ings and facilities. 

Table 3.1 - Graphic con"entions 

Convention Description 

~ 
36 i Typical dimension line showing U.S. customary units (in 
915 inches) above the line and SI units (in millimeters) below 

9 
t I.. 

~ 
230 Dimensions for short distances indicated on arrow 

J 
28-36 

~ Dimension line showing range of dimensions 710-915 

• Direction of approach 

max Maximum 

min Minimum 

------------- Boundary of clear floor area 

-- - - -ct Centerline 
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authority having jurisdiction: See administrative 
authority. 

automatic door:* A door operated with power 
mechanisms and controls. 

circulation path:* An exterior or interior way of 
passage from one place to another for pedestrians. 

clear: Unobstructed. 

common use:* Those rooms, spaces, or elements 
that are made available for use of a specific group 
of people. 

counter slope: Any slope opposing the running 
slope of a curb ramp or ramp. 

cross slope: The slope of a pedestrian way that is 
perpendicular to the direction of travel (see running 
slope). 

curb ramp: A short ramp cutting through a curb or 
built up to it. 

detectable: Perceptible by one or more of the 
senses. 

dwelling unit:* A single unit of residence that pro­
vides a kitchen or food preparation area, in addi­
tion to rooms and spaces for living, bathing, sleep­
ing, and the like. 

egress, means of: A continuous and unobstruct­
ed way of travel from any pOint in a building or facil­
ity to a public way. 

element:* An architectural or mechanical compo­
nent of a building, facility, space or site that is used 
in making spaces accessible. 

facility: All or any portion of a building, structure, 
or area, including the site on which such building, 
structure, or area is located, wherein specific ser­
vices are provided or activities are performed. 

housing:* A building, facility, or portion thereof 
that contains one or more dwelling units or sleep­
ing accommodations, excluding inpatient health 
care facilities and detention/correctional facilities. 

marked crossing: A crosswalk or other identified 
path intended for pedestrian use in crossing a ve­
hicular way. 

multifamily dwelling: Any building containing 
more than two dwelling units. 

operable part:* A part of a piece of eqUipment or 
appliance used to insert or withdraw objects, or to 
activate, deactivate, or adjust the equipment or ap­
pliance. 

CABO/ANSI A117.1-1992 

parking space:* Any space for parking vehicles. 

power .. assisted door:* A door used for human 
passage, with a mechanism that helps to open the 
door, or to relieve the opening resistance of the 
door. 

public use:* Describes rooms or spaces that are 
made available to the general public. 

ramp: A walking surface that has a running slope 
steeper than 1 :20. 

running slope: The slope of a pedestrian way that 
is parallel to the direction of travel (see cross 
slope). 

signage: Displayed textual, symbolic, tactile and 
pictorial information. 

site: A parcel of land bounded by a property line or 
a designated portion of a public right-of-way. 

site improvements:* Features added to a site. 

sleeping accommodations:* Rooms intended for 
sleeping purposes. 

tactile: Describes an object that can be perceived 
using the sense of touch. 

telecommunications device for the deaf 
(TOO):* Machinery or eqUipment that employs in­
teractive graphic communications through the 
transmission of coded signals across the standard 
telephone network. 

temporary:* Applies to facilities that are not of per­
manent construction but are extensively used or 
essential for public use for a given (short) period of 
time. 

vehicular way:* A route provided for vehicular 
traffic. 

walk:* An exterior pathway with a prepared sur­
face for pedestrian use. 

4. Accessible Elements and Spaces 

4.1 Basic Components 

Accessible sites, facilities, and buildings, including 
public-use, employee-use, and common-use 
spaces in housing facilities, shall, where required, 
provide accessible elements and spaces conform­
ing with Section 4. 

4.2 Space Allowances and Reach Ranges 

4.2.1 * Wheelchair Passage Width. The clear 
width of a passageway for a single wheelchair 

3 
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shall be 32 in (815 mm) minimum for a passage­
way length of 24 in (610 mm) maximum and 36 in 
(915 mm) minimum for a passageway longer than 
24 in (610 mm). See Fig. 84.2.1. 

4.2.2 Width for Wheelchair Passing. The width 
for two wheelchairs to pass shall be 60 in (1525 
mm) minimum. See Fig. 84.2.2. 

4.2.3* Wheelchair Turning Space. The space re­
quired for a wheelchair to make a 180-degree turn 
shall be a clear space of 60 in (1525 mm) diameter 
minimum or a T-shaped space within a 60 in (1525 
mm) minimum square with arms 36 in (915 mm) 
wide minimum and 60 in (1525 mm) long mini­
mum. See Fig. 84.2.3. Wheelchair turning space 
shall be permitted to include knee and toe clear­
ance in accordance with 4.2.4.3. 

4.2.4* Clear Floor or Ground Space for 
Wheelchairs 

4.2.4.1 Size. The clear floor or ground space re­
quired to accommodate a single, stationary wheel­
chair and occupant shall be 30 in by 48 in (760 mm 
by 1220 mm) minimum. See Fig. 84.2.4.1. 

4.2.4.2 Approach. The minimum clear floor or 
ground space for wheelchairs shall be positioned 
for either forward or parallel approach to an object. 
See Fig. 84.2.4.2. 

4.2.4.3 Knee and Toe Clearances. Knee clear­
ance shall be 25 in (635 mm) in depth maximum, 
30 in (760 mm) wide minimum, and 27 in (685 mm) 
high minimum. Toe clearance shall be 6 in (150 
mm) deep maximum and 9 in (230 mm) high mini­
mum. 

4.2.4.4 Relationship of Maneuvering Clearance 
to Wheelchair Spaces. One full unobstructed side 
of the clear floor or ground space for a wheelchair 
shall adjoin or overlap an accessible route or ad­
join another wheelchair clear floor space. If a clear 

floor space is located in an alcove or otherwise 
confined on all or part of three sides, additional 
maneuvering clearances shall be provided as fol­
lows: 

forward approach. The width of an alcove 
shall be 36 in (915 mm) minimum when the 
depth exceeds 10 in (255 mm). See Fig. 
84 .. 2.4.4. 

parallel approach. The length of an alcove 
shall be 60 in (1525 mm) minimum when the 
depth exceeds 10 in (255 mm). See Fig. 
84,,2.4.4. 

4.2.4.5 Surfaces of Wheelchair Spaces. Clear 
floor ()r ground spaces for wheelchairs shall com­
ply with 4.5. 

4.2.5 Forward Reach 

4.2.5.1 Unobstructed. If the clear floor space al­
lows ()nly forward approach to an object and is un­
obstructed, the high forward reach permitted shall 
be 48 in (1220 mm) maximum and the low forward 
reach shall be 15 in (380 mm) minimum above the 
floor. See Fig. 84.2.5.1. 

4.2.5 .. 2 Obstructed. If the high forward reach is 
over an obstruction, reach depth and heights shall 
comply with Table 4.2.5.2. See Fig. 84.2.5.2. 

4.2.6~r Side Reach 

4.2.6 .. 1 Unobstructed. If the clear floor space al­
lows .a parallel approach by a person in a wheel­
chair, the high side reach permitted shall be 54 in 
(1370 mm) maximum and the low side reach shall 
be 1 S in (380 mm) minimum above the floor. See 
Fig. B4.2.6.1 

4.2.6 .. 2 Obstructed. If the side reach is over an ob­
struction, the high reach shall be 46 in (1170 mm) 
maximum providing: 

Table 4.2.5.2 - Reach limits for obstr'Ucted forward reach1) 

in mm in mm 

Reach depth 0-<20 0-<510 20-25 510-635 

Reach height 48 1220 44 1120 

1) The clear floor space extending under an obstruction shall be equal to or greater than the reach depth for a 
maximum of 25 in (635 mm). 
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the height of the obstruction from the floor 
or ground is 34 in (865 mm) maximum, and 

the depth of the obstruction is 24 in (610 
mm) maximum. See Fig. 84.2.6.2. 

4.3 Accessible Route 

4.3.1 * General. Accessible routes shall comply 
with 4.3. 

4.3.2 Components 

4.3.2.1 Accessible routes shall consist of one or 
more of the following components: Walking sur­
faces with a slope not steeper than 1 :20, marked 
crossings at vehicular ways, clear floor space at 
accessible elements, access aisles, ramps, curb 
ramps and elevators. 

4.3.2.2 All components of an accessible route shall 
comply with the applicable portions of this stan­
dard. 

4.3.3* Width. Clear width of an accessible route 
shall be 36 in (915 mm) minimum, except at doors 
(see 4.13.5). See Fig. 84.3.3(a). Clear width of the 
accessible route with turns around an obstruction 
less than 48 in (1220 mm) wide shall have a clear 
space of 42 in by 48 in (1065 mm by 1220 mm) 
minimum. See Fig 4.3.3(b). 

4.3.4* Passing Space. An accessible route with a 
clear width less than 60 in (1525 mm) shall provide 
passing spaces at intervals of 200 ft (61 m) maxi­
mum. These passing spaces shall be either a 60 in 
by 60 in (1525 mm by 1525 mm) minimum space, 
or an intersection of two corridors or walks which 
provide a T-shaped turning space complying with 
4.2.3. 

4.3.5 Surface Texture. Surface textures of an ac­
cessible route shall comply with 4.5. 

4.3.6 Slope. Portions of an accessible route with 
running slopes steeper than 1 :20 are ramps and 
shall comply with 4.8. The cross slope of an acces­
sible route shall not be steeper than 1 :48. 

4.3.7 Changes in Level. Changes in level along 
an accessible route shall comply with 4.5.2. 

4.3.8 Doors. Doors that are part of an accessible 
route shall comply with 4.13. 

4.3.9* Egress. Accessible routes serving any ac­
cessible space or element shall also serve as a 
means of egress for emergencies or connect to an 
accessible area of refuge. 
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4.3.10* Handrails. Handrails for stairs and ramps 
shall comply with 4.3.10. 

4.3.10.1 Handrails shall be provided on both sides 
of stairs and ramps. 

Exception: Aisle stairs and aisle ramps provided 
with a handrail either at the side or within the aisle 
width. 

4.3.10.2 Handrails shall be continuous within the 
full length of each stair flight or ramp run. 

Exception: Handrails in aisles serving seating. 

4.3.10.3 Inside handrails on switchback or dogleg 
stairs or ramps shall be continuous between flights 
or runs. See Fig. 84.3.10.3. Other handrails shall 
comply with 4.3.11 and 4.4. 

Exception: Handrails in aisles serving seating. 

4.3.10.4 Top of gripping surfaces of handrails shall 
be 34 in (865 mm) minimum and 38 in (965 mm) 
maximum vertically above stair nosings and ramp 
surfaces. Handrails shall be at a consistent height 
above stair nosings and ramp surfaces. 

4.3.10.5 Clear space between handrail and wall 
shall be 1 1/2 in (38 mm) minimum. 

4.3.10.6 Gripping surfaces shall be continuous, 
without interruption by newel posts, other con­
struction elements, or obstructions. 

4.3.10.7 Handrails shall have a circular cross sec­
tion with an outside diameter of 1 1/4 in (32 mm) 
minimum and 2 in (51 mm) maximum, or shall pro­
vide equivalent graspability in accordance with the 
following requirement. Handrails with other shapes 
shall be permitted provided they have a perimeter 
dimension of 4 in (100 mm) minimum and 6 1/4 in 
(160 mm) maximum, and provided their largest 
cross-section dimension is 2 1/4 in (57 mm) maxi­
mum. 

4.3.10.8 Handrails, and any wall or other surfaces 
adjacent to them, shall be free of any sharp or 
abrasive elements. Edges shall have 1/8 in (3.2 
mm) minimum radius. 

4.3.10.9 Handrails shall not rotate within their fit­
tings. 

4.3.11 * Handrail Extensions. Handrails for stairs 
and ramps shall have extensions complying with 
4.3.11. 

Exception: Continuous handrails at the inside turn 
of stairs and ramps. 
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4.3.11.1 Ramp handrails shall extend horizontally 
12 in (305 mm) minimum beyond the top and bot­
tom of ramp runs. Such extension shall return to a 
wall, guard or the walking surface, or shall be con­
tinuous to the handrail of an adjacent ramp run. 
See Fig. 84.3.11.1. 

4.3.11.2 At the top of a stair flight, handrails shall 
extend horizontally above the landing for 12 in 
(305 mm) minimum beginning directly above the 
first riser nosing. Such extension shall return to a 
wall, guard or the walking surface, or shall be con­
tinuous to the handrail of an adjacent stair flight. 
See Fig. 84.3.11.2. 

4.3.11.3 At the bottom of a stair flight, handrails 
shall extend at the slope of the stair flight for a hor­
izontal distance equal to one tread depth beyond 
the last riser nosing. Such extension shall continue 
with a horizontal extension complying with 4.3.11 .4 
or shall return to a wall, guard or the walking sur­
face. See Fig. 84.3.11.3. 

4.3.11.4 At the bottom of a stair flight, where a 
guard or wall is located so as to permit a 12 in (305 
mm) minimum horizontal extension of the handrail, 
in addition to the extension required by 4.3.11.3, 
such a 12 in (305 mm) minimum extension shall be 
provided. The height of this extension shall equal 
the height of the handrail above the stair nosing. 
Such extension shall return to a wall, guard or the 
walking surface, or shall be continuous to the 
handrail of an adjacent stair flight. See Fig. 
84.3.11.4. 

4.4* Protruding Objects 

Protruding objects shall comply with 4.4. 

4.4.1 Objects with leading edges located more 
than 27 in and not more than 80 in (685 mm and 
2030 mm) above the floor shall protrude from the 
wall 4 in (100 mm) maximum. See Fig. 84.4(a). 

4.4.2 The protrusion of objects with leading edges 
located 27 in (685 mm) or less above the floor shall 
not be limited. See Fig. 84.4(a). 

4.4.3 Free-standing objects mounted on posts or 
pylons shall be permitted to overhang 12 in (305 
mm) maximum when located more than 27 in (685 
mm) and not more than 80 in (2030 mm) above the 
ground or floor. See Fig. B4.4(b). Where a sign or 
other obstruction is .mounted between posts or py­
lons and the clear distance between the posts or 
pylons is greater than 12 in (305 mm), the lowest 
edge of such sign or obstruction shall be either 27 
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in (68S mm) maximum or 80 in (2030 mm) mini­
mum above the adjacent ground or floor surface. 
See Fig. B4.4(c). 

4.4.4 Guardrails or other barriers shall be provided 
when vertical clearance of an area adjoining an ac­
cessible route is less than 80 in (2030 mm) high. 
Leading edge of such guardrail or barrier shall be 
located 27 in (685 mm) maximum above the floor. 
See Fig. 84.4(c) and (d). 

4.4.5 Protruding objects shall not reduce the clear 
width required for accessible routes. See Fig. 
84.4(E!). 

4.5 (~round and Floor Surfaces 

4.5.1* General. Ground and floor surfaces of ac­
cessible routes and in accessible rooms and 
spaces, shall be stable, firm, and slip resistant, and 
shall comply with 4.5. 

4.5.2* Changes in Level. 

4.5.2:1 Changes in level of 1/4 in (6 mm) high max­
imum shall be permitted to be vertical and without 
edge treatment. See Fig. 84.5(a). 

4.5.2.:2 Changes in level between 114 in (6 mm) 
high minimum and 1/2 in (13 mm) high maximum 
shall be beveled with a slope not steeper than 1 :2. 
See Fig. 84.5(b). 

4.5.2.3 Changes in level greater than 112 in (13 
mm) shall be accomplished by a curb ramp, ramp 
or elevator that complies with 4.7, 4.8 or 4.10, re­
spectively. 

4.5.3;~ Carpet. Carpet or carpet tile used on a 
ground or floor surface shall be securely attached 
and shall have a firm cushion, pad, or backing or 
no cushion or pad. Carpet or carpet tile shall have 
a level loop, textured loop, level cut pile, or level 
cut/uncut pile texture. Pile height shall be 1/2 in (13 
mm) maximum. Exposed edges of carpet shall be 
fastened to floor surfaces and shall have trim along 
the entire length of the exposed edge. Carpet edge 
trim shall comply with 4.5.2. 

4.5.4., Gratings. Gratings located in accessible 
routes and spaces shall have openings no greater 
than 1/2 in (13 mm) wide in one direction. Gratings 
with E!longated openings shall be placed so that 
the long dimension is perpendicular to the domi­
nant direction of travel. 



4.6 Parking Spaces and Passenger Loading 
Zones 

4.6.1 * General. Accessible parking spaces shall 
comply with 4.6.2. Accessible passenger loading 
zones shall comply with 4.6.3. Accessible parking 
spaces, access aisles and passenger loading 
zones shall have surface slopes not steeper than 
1 :48 in all directions. Access aisles serving acces· 
sible parking spaces or passenger loading zones 
shall be at the same level as the spaces or loading 
zones they serve. 

4.6.2* Parking Spaces. Parking spaces for per· 
sons with disabilities shall be 96 in (2440 mm) wide 
minimum and shall have an adjacent access aisle 
60 in (1525 mm) wide minimum. See Fig. 84.6.2. 
Parking access aisles shall be part of the accessi· 
ble route to the building or facility entrance and 
shall comply with 4.3. Two accessible parkr'ng 
spaces shall be permitted to share a common ac· 
cess aisle. Parked vehicle overhangs shall not re· 
duce the clear width of an accessible circulation 
route. 

Accessible parking spaces shall be identified by a 
sign showing the international symbol of accessi· 
bility complying with 4.28.8. Signs shall not be ob· 
scured by a vehicle parked in the space. 

4.6.3 Passenger Loading Zones. Passenger 
loading zones shall provide an access aisle 60 in 
(1525 mm) wide minimum and 20 ft (6 m) long min· 
imum adjacent and parallel to the vehicle pull·up 
space and at the same level as the roadway. See 
Fig. 84.6.3. Access aisle and vehicle pull·up space 
shall be at the same level with a slope not steeper 
than 1 :48. Passenger loading zone access aisles 
shall be part of the accessible route of travel to the 
building or facility entrance and shall comply with 
4.3. 

Vertical clearance of 114 in (2895 mm) minimum 
shall be provided at accessible passenger loading 
zones and along vehicle access routes to such 
areas from site entrances. 

4.6.4* Van Parking Space. Accessible parking 
spaces for vans used by persons with disabilities 
shall have a height of 98 in (2490 mm) minimum at 
the space and along the vehicular route thereto 
and shall have an access aisle 96 in (2440 mm) 
wide minimum. 

4.7 Curb Ramps 

4.7.1 Location. Curb ramps complying with 4.7 
shall be provided wherever an accessible route 
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crosses a curb. 

4.7.2 Slope. Slopes of curb ramps shall comply 
with 4.8.2. The slope shall be measured as the ver· 
tical rise relative to the horizontal run. See Fig. 
84.7.2. Counter slopes of adjoining gutters and 
road surfaces immediately adjacent to the curb 
ramp or accessible route shall not be steeper than 
1 :20. Transitions from ramps to walks, gutters or 
streets shall be flush. 

4.7.3 Width. Curb ramps shall be 36 in (915 mm) 
wide minimum, exclusive of flared sides. 

4.7.4 Surface. Surfaces of curb ramps shall com· 
ply with 4.5. 

4.7.5 Sides of Curb Ramps. Curb ramps located 
where pedestrians must walk across the ramp 
shall have flared sides. Slope of flares shall not be 
steeper than 1:10. See Fig. 84.7.5(a). Where the 
width of the walking surface at the top of the ramp 
and parallel to the run of the ramp is less than 48 in 
(1220 mm) wide, the flared sides shall have a 
slope not steeper than 1: 12. Curb ramps with re­
turned curbs shall be permitted where pedestrians 
would not normally walk across the ramp. See Fig. 
84.7.5(b). 

4.7.6 Built-Up Curb Ramps. 8uilt-up curb ramps 
shall be located so that they do not protrude into 
vehicular traffic lanes or into parking space access 
aisles. Flare shall not be steeper than 1: 10. See 
Fig. 84.7.6. 

4.7.7 Obstructions. Curb ramps shall be located 
or protected to prevent their obstruction by parked 
vehicles. 

4.7.8 Handrails. Handrails are not required on 
curb ramps. 

4.7.9 Location at Marked Crossings. Curb 
ramps at marked crossing shall be wholly con· 
tained within the markings, excluding any flared 
sides. See Fig. 84.7.9. 

4.7.10 Diagonal Curb Ramps. Diagonal (or cor­
ner·type) curb ramps with returned curbs or other 
well-defined edges shall have the edges parallel to 
the direction of pedestrian flow. 80ttoms of diago­
nal curb ramps shall have 48 in (1220 mm) mini­
mum clear space. See Fig. 84.7.9(c) and (d). 
Diagonal curb ramps provided at marked cross­
ings shall provide the 48 in (1220 mm) minimum 
clear space within the markings. See Fig. 84.7.9(c) 
and (d). Diagonal curb ramps with flared sides 
shall have a segment of straight curb 24 in (610 
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mm) long minimum located on each side of the 
curb ramp and within the marked crossing. See 
Fig. B4.7.9(c). 

4.7.11 Islands. Raised islands in crossings shall 
be cut through level with the street or have curb 
ramps at both sides, and a level area 48 in (1220 
mm) long minimum by 36 in (915 mm) wide mini­
mum, in the part of the island intersected by the 
crossing. See Fig. 84.7.9(a) and (b). 

4.8 Ramps 

4.8.1 * General. A slope steeper than 1 :20 shall be 
considered a ramp and shall comply with 4.8. 

4.8.2* Slope and Rise. Ramps in new construc­
tion shall have a slope not steeper than 1: 12. The 
rise for any ramp run shall be 30 in (760 mm) maxi­
mum. See Fig. 84.8.2. Curb ramps and ramps 
constructed on existing sites or existing buildings 
or facilities shall be permitted to have slopes and 
rises as shown in Table 4.8.2 provided space limi­
tations prohibit use of a 1: 12 slope or less. 

4.8.3 Clear Width. The clear width of a ramp shall 
be 36 in (915 mm) minimum. See Fig. 84.8.3. 

4.8.4 Landings. Ramps shall have level landings 
at bottom and top of each run. Landings shall have 
the following features: 

landing width shall be at least as wide as 
the widest ramp run leading to it. 

landing length shall be 60 in (1525 mm) 
minimum clear. 

ramps that change direction at landings 
shall have a 60 in by 60 in (1525 mm by 1525 
mm) minimum landing. 

doorways located at a landing shall have 
an area in front of the doorway which shall com­
ply with 4.13.6. 

4.8.5 Handrails. Ramps with a rise greater than 6 
in (150 mm) or a run greater than 72 in (1830 mm) 
shall have handrails complying with 4.3.10 and 
4.3.11. 

4.8.6* Cross Slope and Surfaces. Cross slope of 
ramp surfaces shall not be steeper than 1 :48. 
Ramp surfaces shall comply with 4.5. 

4.8.7 Edge Protection. Ramps and landings shall 
have curbs, walls, or railings that prevent people 
from traveling off the ramp or landing or shall pro­
trude 12 in (305 mm) minimum beyond the inside 
face of the railing. Curbs or barriers shall be 4 in 
(100 mm) high minimum. See Fig. 84.8.3. 

4.8.8 Outdoor Conditions. Outdoor ramps and 
approaches to them shall be designed so that 
water will not accumulate on walking surfaces. 

4.9 Stairs 

4.9.1 C:ien~ral. Accessible stairs shall comply with 
4.9. 

4.9.2 Treads and Risers 

4.9.2.1 Dimensions. All steps on a flight of stairs 
shall have uniform riser heights and uniform tread 
depth. Risers shall be 7 in (180 mm) maximum and 
4 in (100 mm) high minimum. Treads shall be 11 in 
(280 mm) deep minimum, measured from riser to 
riser. See Fig. 84.9.2.1. 

4.9.2.2 Open Risers. Open risers are not permitted. 

4.9.3 Nosings. Undersides of nosings shall not be 
abrupt. The radius of curvature at the leading edge 
of tread shall be 1/2 in (13 mm) maximum. Risers 
shall bt3 sloped or the underside of the nosing shall 
have an angle of 60 degrees minimum from the 
horizontal. Nosings shall protrude 1 112 in (38 mm) 
maximum. See Fig. 84.9.2.1. 

4.9.4 ttandrails. Stairs shall have handrails com­
plying with 4.3.10 and 4.3.11. 

Table 4.8.2 - Allowable ramp dimensiolns for construction in 
existing sites, buildings and facilities 

Slope1) Maximum Rise 

Steeper than 1: 1 0 but not steeper than 1:8 3in 75mm 

Steeper than 1: 12 but not steeper than 1: 10 6in 150mm 

1) A slope steeper than 1:8 shall not be permitted. 
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4.9.5 Outdoor Conditions. Outdoor stairs and ap­
proaches to them shall be designed so that water 
will not accumulate on walking surfaces. 

4.10 Elevators 

4.10.1 New Elevators 

4.10.1.1 General. Accessible passenger elevators 
shall comply with 4.10 and ASME/ANSI A 17.1. 
Freight elevators shall not be considered as meet­
ing the requirements of this section unless the only 
elevators provided are used as combination pas­
senger and freight elevators. 

4.10.1.2 Automatic Operations. Elevator opera­
tion shall be automatic. Each car shall be equipped 
with a self-leveling feature that will automatically 
bring the car to floor landings within a tolerance of 
1/2 in (13 mm) under rated loading to zero loading 
conditions. This self-leveling feature shall be auto­
matic and independent of the operable part and 
shall correct for overtravel or undertravel. 

4.10.1.3 Call Buttons. Call buttons in elevator lob­
bies and halls shall be centered at 42 in (1065 mm) 
above the floor. See Fig. 84.10.1. Such call but­
tons shall have visual signals to indicate when 
each call is registered and when each call is an­
swered. Call buttons shall be 3/4 in (19 mm) mini­
mum in the smallest dimension. The button that 
designates the up direction shall be located above 
the button that designates the down direction. 
Objects located beneath hall call buttons shall pro­
trude into the elevator lobby 4 in (100 mm) maxi­
mum. 

4.10.1.4 Hall Signals. A visible and audible signal 
shall be provided at each hoistway entrance to in­
dicate which car is answering a call and the direc­
tion of travel, except that in-car signals located in 
cars, visible from the floor area adjacent to the hall 
call buttons, and conforming to the requirements of 
this subsection, shall be acceptable. Audible sig­
nals shall sound once for the up direction and twice 
for the down direction, or shall have verbal annun­
ciators that state the word "up" or "down." Visible 
signals shall have the following features: 

- Hall signal fixtures shall be centered at 72 in 
(1830 mm) minimum above the lobby floor. See 
Fig. 84.10.1. 

- The visible signal elements shall be 2 1/2 in 
(63 mm) minimum in the smallest dimension. 

- Signals shall be visible from the floor area ad­
jacent to the hall call button. 
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4.10.1.5* Tactile Signage on Hoistway 
Entrances. Raised character and Braille floor des­
ignations shall be provided on both jambs of eleva­
tor hoistway entrances and shall be centered at 60 
in (1525 mm) above the floor. See Fig. 84.10.1. 
Such characters shall be 2 in (51 mm) high nomi­
nal and shall comply with 4.28.6. 

4.10.1.6* Door Protective and Reopening 
Device. Elevator doors shall open and close auto­
matically. Elevator doors shall be provided with a 
reopening device that shall stop and reopen a car 
door and hoistway door automatically if the door 
becomes obstructed by an object or person. The 
device shall be activated by sensing an obstruction 
passing through the door opening at 5 in and at 29 
in'(125 mm and 735 mm) above the floor. The de­
vice shall not require physical contact to be activat­
ed, although contact may occur before the door re­
verses. Door reopening devices shall remain effec­
tive for 20 seconds minimum. 

4.10.1.7* Door and Signal Timing for Hall Calls. 
The minimum acceptable time from notification 
that a car is answering a call until the doors of that 
car start to close shall be calculated from one of 
the following equations: 

T= 
D 

1.5 ft/s 

or 

T= 
D 

= 5 seconds minimum 
455 mmls 

where T = total time in seconds and D = distance 
(in feet or millimeters) from the point in the lobby or 
corridor 60 in (1525 mm) directly in front of the far­
thest call button controlling that car to the center­
line of its hoistway door. 

For cars with in-car signals, T begins when the sig­
nal is visible from the point 60 in (1525 mm) direct­
ly in front of the farthest hall call button and the au­
dible signal is sounded. 

4.10.1.8 Door Delay for Car Calls. Elevator doors 
shall remain fully open in response to a car call for 
3 seconds minimum. 

4.10.1.9* Inside Dimensions of Elevator Cars. 
The inside dimensions of elevator cars shall pro­
vide space for wheelchair users to enter the car, 
maneuver within reach of controls, and exit from 
the car. The clearance between the car platform 
sill and the edge of any hoistway landing shall be 1 
1/4 in (32 mm) maximum. 
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4.10.1.10 Floor Surfaces. Floor surfaces in eleva­
tor cars shall comply with 4.5. 

4.10.1.11 Illumination Levels. The level of illumi­
nation at the car controls, platform, and car thresh­
old and landing sill shall be 5 footcandles (53.8 lux) 
minimum. 

4.10.1.12* Car Controls. Elevator control panels 
shall have the following features: 

4.10.1.12.1. Control buttons shall be 3/4 in (19 
mm) minimum in their smallest dimension. Control 
buttons shall be raised, flush, or recessed. 

Control buttons shall be arranged with numbers in 
ascending order. When two or more columns of 
buttons are provided they shall read from left to 
right. See Fig. B4.1 0.1.12(a). 

4.10.1.12.2 Designations for control buttons shall 
comply with 4.28.2, 4.28.5 and 4.28.6. The call 
button for the main entry floor shall be designated 
by a star. Raised and Braille designations for con­
trol buttons shall be placed immediately to the left 
of the button to which the designations apply. See 
Fig. B4.1 0.1.12(b). Floor buttons shall be provided 
with visible indicators to show that a call has been 
registered. The visible indication shall cease when 
the call has been answered. 

4.10.1.12.3 Floor buttons shall be located 54 in 
(1370 mm) maximum above the floor for parallel 
approach and 48 in (1220 mm) maximum for front 
approach. Emergency controls, including the 
emergency alarm, shall be grouped at the bottom 
of the panel. Emergency control buttons shall have 
their centerlines 35 in (890 mm) minimum above 
the floor. See Fig. B4.1 0.1.12(c). 

4.10.1.12.4 Controls shall be located on a front 
wall if cars have center opening doors, and at the 
side, wall or at the front wall next to the door if cars 
have side opening doors. 

4.10.1.13* Car Position Indicators. In elevator 
cars, both audible and visible car floor location in­
dicators shall be provided. 

4.10.1.13.1 Visible. Indicator shall be located 
above the car control panel or above the door. 
Numerals shall be 1/2 in (13 mm) minimum. As the 
car passes or stops at a floor served by the eleva­
tor, the corresponding character shall illuminate. 

4.10.1.13.2 Audible. Indicator shall be 20 decibels 
minimum with a frequency of 1500 Hz maximum 
above ambient. Indicator shall be either an audible 
signal which sounds when the car passes a floor 
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and when a car stops at a floor served by the ele­
vator, or an automatic verbal announcement which 
announces the floor at which the car has stopped. 

4.10.1.14* Emergency Communications. If pro­
vided, car emergency signaling devices between 
the elevator and a point outside the hoistway shall 
comply with ASME/ANSI A 17.1. The highest oper­
able pa.rt of a two-way communication system shall 
be 54 in (1370 mm) maximum above the floor for 
parallell approach and 48 in (1220 mm) maximum 
above the floor for front approach. If the device is 
located in a closed compartment, the compartment 
door hardware shall comply with 4.25. The device 
shall be identified by raised symbols and lettering 
complying with 4.28 and located adjacent to the 
device. If the system uses a handset, the cord from 
the panel to the handset shall be 29 in (735 mm) 
long m,inimum. The car emergency signaling de­
vice shall not be limited to voice communication. If 
instructions for use are provided, essential infor­
mation shall be presented in both tactile and visual 
form. 

4.10.2 Existing Elevators 

4.10.2.1 General. Existing passenger elevators 
that are! required to be accessible shall comply with 
4.10.2 and with 4.10.1.2,4.10.1.5,4.10.1.7 
through 4.10.1.11, and 4.10.1.14. All elevators that 
are programmed to respond to the same hall call 
control as the required accessible elevator shall 
comply with the requirements of 4.10.2. 

4.1 0.2.:~ Call Buttons. The top of the hall call but­
tons shall be located vertically between 35 in (890 
mm) and 54 in (1370 mm) above the floor when the 
appropriate floor area specified in 4.2.5 or 4.2.6 is 
provided. The button that designates the up direc­
tion shall be located above the button that desig­
nates the down direction. 

4.10.2.3 Hall Signals. A visible and audible signal 
shall be provided at each hoistway entrance to in­
dicate which car is answering a call, except that in­
car signals complying with 4.10.1.4 shall be accept­
able. Audible signals shall sound once for the up 
direction and twice for the down direction, or shall 
have verbal annunciators that state the word "up" 
or "down." If hall signals are added, they shall com­
ply with 4.10.1.4. 

4.10.2.4 Door Operation. Power operated hori­
zontally sliding car and hoistway doors opened 
and closed by automatic means shall comply with 
4.10.1.6. Existing manually operated hoistway 
swing doors shall comply with 4.13.5 and 4.13.11. 



A power operated car door that opens and main­
tains a 32 in (815 mm) minimum clear width shall 
be provided. Closing of the car door shall not be 
initiated until the hoistway door is closed. Car 
gates are prohibited. 

4.10.2.5 Car Controls. Elevator control panels 
shall have the following features: 

4.10.2.5.1 Car control buttons shall be 3/4 in (19 
mm) minimum in their smallest dimension. Control 
buttons shall be raised, flush or recessed. 

4.10.2.5.2 When the car operating panel is 
changed, control buttons shall comply with 
4.10.1.12.1. 

4.10.2.5.3 All control buttons shall comply with 
4.10.1.12.2. 

Exception: When existing car operating panel 
construction precludes locating tactile markings 
to the left of the controls, markings shall be 
placed as near to the control as possible. 

4.10.2.5.4 All floor buttons shall be located 54 in 
(1370 mm) maximum above the floor for parallel 
approach and 48 in (1220) maximum above the 
floor for front approach. When the panel is 
changed, emergency controls, including the emer­
gency alarm, shall comply with 4.10.1.12.3. 

4.10.2.5.5 Location of controls shall comply with 
4.10.1.12.4. 

4.10.2.5.6 When a new car operating panel con­
forming to the requirements of 4.10.1.12 is provid­
ed, existing car operating panel(s) not conforming 
to 4.10.1.12 are not required to be removed. 

4.10.2.6 Car Position Indicators. When a new 
car position indicator is installed, the indicator shall 
comply with 4.10.1.13. 

4.10.2.7 Identification. Elevators that comply with 
this standard shall be clearly identified with the in­
ternational symbol of accessibility, unless all ele­
vators in the building are accessible. See Fig. 
4.28.8.1. 

4.11 Wheelchair Lifts 

Wheelchair lifts, if provided, shall comply with 
ASME/ANSI A17.1 and with 4.2.4, 4.5, and 4.25. 
Wheelchair lifts shall not require an attendant for 
operation. 

4.12 Windows* 

Windows that are required to be operable by occu­
pants in accessible spaces shall have locks, 
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cranks and other window hardware that comply 
with 4.25. 

4.13 Doors 

4.13.1 General. Accessible doors shall comply 
with the requirements of 4.13. 

4.13.2 Revolving Doors and Turnstiles. 
Accessible revolving doors or turnstiles shall com­
ply with 4.13. 

4.13.3 Gates. Gates, including ticket gates, shall 
comply with 4.13. 

4.13.4. Double-Leaf Doorways. At least one of 
the active leaves of doorways with two indepen­
dently operated leaves serving non-storage areas 
shall comply with 4.13.5 and 4.13.6. 

4.13.5 Clear Width. Doorways shall have a clear 
opening of 32 in (815 mm) minimum with door 
open 90 degrees. Clear opening shall be mea­
sured between the face of door and stop. See Fig. 
84.13.5. Openings more than 24 in (610 mm) deep 
shall comply with 4.2.1 and 4.3.3. 

4.13.6 Maneuvering Clearances at Doors. 
Minimum maneuvering clearances shall comply 
with 4.13.6. 

4.13.6.1 Front approaches to pull side of swinging 
doors shall have maneuvering space that extends 
18 in (455 mm) minimum beyond the latch side of 
the door and 60 in (1525 mm) minimum perpendic­
ular to the doorway. See Fig. 84.13.6(a). 

4.13.6.2 Front approaches to push side of swing­
ing doors, equipped with both closer and latch, 
shall have maneuvering space that extends 12 in 
(305 mm) minimum beyond the latch side of the 
door and 48 in (1220 mm) minimum perpendicular 
to the doorway. See Fig. 84.13.6(a). 

4.13.6.3 Front approaches to push side of swinging 
doors, not equipped with latch and closer, shall have 
maneuvering space that is the same width as door 
opening and extends 48 in (1220 mm) minimum 
perpendicular to the doorway. See Fig. 84.13.6(a). 

4.13.6.4 Hinge-side approaches to pull side of 
swinging doors shall have maneuvering space that 
extends 36 in (915 mm) minimum beyond the latch 
side of the door if 60 in (1525 mm) minimum is pro­
vided perpendicular to the doorway, or shall have 
maneuvering space that extends 42 in (1065 mm) 
minimum beyond the latch side of the door if 54 in 
(1370 mm) minimum is provided perpendicular to 
the doorway. See Fig. 84.13.6(b). 
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4.13.6.5 Hinge-side approaches to push side of 
swinging doors, not equipped with both latch and 
closer, shall have a maneuvering space of 54 in 
(1370 mm) minimum, parallel to the doorway and 
42 in (1065 mm) minimum, perpendicular to the 
doorway. See Fig. 84.13.6(b). 

4.13.6.6 Hinge-side approaches to push side of 
swinging doors, equipped with both latch and clos­
er, shall have maneuvering space of 54 in (1370 
mm) minimum, parallel to the doorway and 48 in 
(1220 mm) minimum perpendicular to the door­
way. See Fig. 84.13.6(b). 

4.13.6.7 Latch-side approaches to pull side of 
swinging doors, with closers, shall have maneu­
vering space that extends 24 in (610 mm) mini­
mum beyond the latch side of the door and 54 in 
(1370 mm) minimum perpendicular to the door­
way. See Fig. 84.13.6(c). 

4.13.6.8 Latch-side approaches to pull side of 
swinging doors, not equipped with closers, shall 
have maneuvering space that extends 24 in (610 
mm) minimum beyond the latch side of the door 
and 48 in (1220 mm) minimum perpendicular to 
the doorway. See Fig. 84.13.6(c). 

4.13.6.9 Latch-~ide approaches to push side of 
swinging doors, with closers, shall have maneu­
vering space that extends 24 in (610 mm) mini­
mum parallel to the doorway beyond the latch side 
of the door and 48 in (1220 mm) minimum perpen­
dicular to the doorway. See Fig. 84.13.6(c). 

4.13.6.10 Latch-side approaches to push side of 
swinging doors, not equipped with closers, shall 
have maneuvering space that extends 24 in (610 
mm) minimum parallel to the doorway beyond the 
latch side of the door and 42 in (1065 mm) mini­
mum perpendicular to the doorway. See Fig. 
84.13.6(c). 

4.13.6.11 Front approaches to sliding doors and 
folding doors shall have maneuvering space that is 
the same width as the door opening and shall ex­
tend 48 in (1220 mm) minimum perpendicular to 
the doorway. See Fig. 84.13.6(d). 

4.13.6.12 Slide-side approaches to sliding doors 
and folding doors shall have a maneuvering space 
of 54 in (1370 mm) minimum, parallel to the door­
way, and 42 in (1065 mm) minimum, perpendicular 
to the doorway. See Fig. 84.13.6(e). 

4.13.6.13 Latch-side approaches to sliding doors 
and folding doors shall have a maneuvering space 
that extends 24 in (610 mm) minimum beyond the 
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latch side of the door and extends 42 in (1065 mm) 
minimum perpendicular to the doorway. See Fig. 
84.1 :3.6(f). 

4.13,,6.14 Doors in alcoves shall comply with 
4.13.6.1, 4.13.6.2 and 4.13.6.7, clearances for 
front approach. 

4.13.6.15 Floor or ground surface within the re­
quired maneuvering spaces shall have a slope not 
steeper than 1 :48 and shall be clear. 

4.13.6.16 Doors to hospital bedrooms shall be ex­
empt from the requirement for space at the latch 
side of door provided the door is 44 in (1120 mm) 
wide minimum. 

4.13.7 Two Doors in Series. Space between two 
hingE~d or pivoted doors in series shall be 48 in 
(1220 mm) minimum plus the width of any door 
swinlging into the space. Doors in series shall 
swin~) either in same direction or away from space 
betwl~en doors. See Fig. 84.13.7. 

4.13.8* Thresholds at Doorways. Thresholds, if 
provided, at doorways shall be 1/2 in (13 mm) high 
maximum except that thresholds for exterior resi­
dential sliding doors shall be 3/4 in (19 mm) high 
maximum. Raised thresholds and floor level 
chan'ges shall comply with 4.5.2. 

4.13.9* Door Hardware. Handles, pulls, latches, 
locks, and other operable parts on accessible 
doors shall have a shape that is easy to grasp with 
one hand and does not require tight grasping, tight 
pinching, or twisting of the wrist to operate. Such 
hardware shall be mounted within reach ranges 
specified in 4.2. When sliding doors are in the fully 
open position, operating hardware shall be ex­
posed and usable from both sides. 

4.13.10* Door Closers. Door closers shall be ad­
justed so that from an open position of 90 degrees, 
the time required to move the door to an open posi­
tion of 12 degrees will be 5 seconds minimum. 

4.13.11 * Door-Opening Force. Fire doors shall 
have the minimum opening force allowable by the 
appropriate administrative authority. The required 
force for pushing open or pulling open doors other 
than 'fire doors shall be as follows: 

interior hinged door: 5.0 Ib (22.2 N) maximum 

sliding/folding door: 5.0 Ib (22.2 N) maximum 

These forces do not apply to the force required to 
retract latch bolts or disengage other devices that 
hold the door in a closed position. 



4.13.12 Automatic Doors. Automatic doors shall 
comply with ANSIIBHMA A 156.10. 

4.13.13 Power-Assisted Doors and Low-Energy 
Power-Operated Doors. Power-assisted doors 
shall comply with ANSI/BHMA A 156.19. The time 
required for such doors to open to the back check 
position shall be 3 seconds minimum. The force re­
quired to stop door movement shall be 15 Ib (66.6 
N) maximum. 

4.13.14* Door Surface. The bottom 12 in (305 
mm) of all doors except automatic doors, power 
assisted doors, and sliding doors shall have a 
smooth uninterrupted surface to allow the door to 
be opened by a wheelchair footrest without creat­
ing a trap or hazardous condition. When narrow 
stile and rail doors are used, a 12 in (305 mm) high 
minimum, smooth panel, extending the full width of 
the door, shall be installed on the push side(s) of 
the door which will allow the door to be opened by 
a wheelchair footrest without creating a trap or 
hazardous condition. Cavities created by kick 
plates shall be capped. 

4.14 Entrances 

Accessible entrances to a building or facility shall 
comply with 4.3. They shall be connected by an ac­
cessible route to all accessible spaces or elements 
within the building or facility. 

4.15 Drinking Fountains and Water Coolers 

4.15.1 * General. When fixed, accessible drinking 
fountains and water coolers shall comply with 4.4 
and4.15. 

4.15.2 Spouts. 

4.15.2.1 * Height. Spout outlets shall be 36 in (915 
mm) maximum above the floor. See Fig. 
B4.15.2.1. 

4.15.2.2* Location. Spouts of drinking fountains 
and water coolers arranged for parallel approach 
shall be located 3 in (75 mm) maximum from the 
front edge. Spouts of cantilevered drinking foun­
tains and water coolers with knee and toe clear­
ances, shall be located 15 in (380 mm) minimum 
from the vertical support and 5 in (125 mm) maxi­
mum from the front edge. 

4.15.2.3 Flow. Spouts shall provide a flow of water 
4 in (100 mm) high minimum so as to allow the in­
sertion of a cup or glass under the flow of water. 
Measured horizontally, relative to the front face of 
the unit, the angle of the water stream from spouts 
located within 3 in (75 mm) of the front of the unit 
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shall be 30 degrees maximum and spouts located 
between 3 in and 5 in (75 mm and 125 mm) from 
the front shall be 15 degrees maximum. See Fig. 
84.15.2.3. 

4.15.3 Operable Parts. Operable parts shall be lo­
cated at or near the front edge of the fountain or 
water cooler and shall comply with 4.25.4. 

4.15.4 Clearances 

4.15.4.1 Knee and Toe Clearances. Wail-mount­
ed or post-mounted cantilevered units shall extend 
17 in (430 mm) minimum from the vertical support. 
Clear knee space shall be provided in accordance 
with 4.2.4.3. The clear knee space shall be 8 in 
(205 mm) in depth minimum at 27 in (685 mm) min­
imum above the floor or ground, and 11 in (280 
mm) in depth minimum at 9 in (230 mm) minimum 
above the floor or ground. Clear toe space shall be 
provide in accordance with 4.2.4.3. See Fig. 
B4.15.2.1. 

Where the basin and spout assembly is supported 
on a cantilevered arm 8 in (205 mm) wide maxi­
mum, the clear space between the bottom of the 
arm and floor shall be 25 in (635 mm) minimum. 

4.15.4.2 Floor Space. Forward approach units 
shall comply with 4.2. Units in alcoves shall comply 
with 4.2.4.4. See Fig. B4.15.2.1 (b).Units not hav­
ing the necessary knee and toe clearance or clear 
space under them shall comply with 4.2.4 and 
have a clear floor space that allows a person in a 
wheelchair to make a parallel approach to the unit. 

4.16 Toilet, Bath, Dressing and Shower Rooms 
and Bathing Facilities 

4.16.1 General. Accessible toilet rooms, bath­
rooms, bathing facilities, dressing rooms and 
shower rooms shall comply with 4.16. 

4.16.2* Doors. All doors to accessible toilet rooms, 
bathrooms, bathing facilities, and shower rooms 
shall comply with 4.13. Doors shall not swing into 
the clear floor space required for any fixture unless 
the toilet or bathroom is for individual use only, or a 
clear floor space complying with 4.2.4.1 is provid­
ed beyond the arc of the door swing within the 
room. 

4.16.3* Clear Floor Space. Accessible fixtures 
and operable parts shall comply with 4.17 through 
4.22. An unobstructed turning space complying 
with 4.2.3 and 4.2.4.1 shall be provided within an 
accessible room. The clear floor spaces at fixtures 
and operable parts, the accessible route, and the 
turning space shall be permitted to overlap. 

13 
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4.16.4 Operable Parts and Dispensers. 
Accessible operable parts, dispensers, recepta­
cles, or other equipment shall comply with 4.25. 

4.16.5* Medicine Cabinets. Accessible medicine 
cabinets shall be located with a usable shelf 44 in 
(1120 mm) maximum above the floor. The floor 
space shall comply with 4.2.4. 

4.16.6* Mirrors. Mirrors, mounted above lavato­
ries or sinks, shall have the bottom edge of the re­
flecting surface 38 in (965 mm) maximum above 
the floor. See Fig. 84.20.3.1. Full length mirrors 
used in conjunction with wheelchair accessible 
dressing rooms shall be 18 in (455 mm) wide mini­
mum and shall be mounted with the bottom edge 
18 in (455 mm) high maximum above the floor and 
the top edge 72 in (1830 mm) high minimum. 
Mirrors shall be located in a position affording a 
view to a person seated on a bench or a wheel­
chair, as well as to a person in a standing position. 

4.17 Water Closets 

4.17.1 General. Accessible water closets shall 
comply with 4.17. Water closets shall be mounted 
adjacent to a side wall or partition. The distance 
from the side wall or partition to the centerline of 
the water closet shall be 18 in (455 mm). Water 
closets in dwelling units shall comply with 4.33.3.2. 

4.17.2* Clear Floor Space. Clear floor space for 
water closets not in stalls shall be 48 in (1220 mm) 
minimum in front of the water closet and 42 in 
(1065 mm) from the center line of the water closet 
on the side not adjacent to the wall. See Fig. 
84.17.2. 

4.17.3* Height. The top of water closet seats shall 
be 17 in to 19 in (430 mm to 485 mm) above the 
floor. Seats shall not be sprung to return to a lifted 
position. See Fig. 84.17.3. 

4.17.4* Grab Bars.Grab bars for water closets 
shall comply with 4.24. Grab bars shall be provided 
on the rear wall and on the side wall closest to the 
water closet. 

4.17.4.1 Side wall grab bar shall be 42 in (1065 
mm) long minimum, located 12 in (305 mm) maxi­
mum from the rear wall and extending 54 in (1370 
mm) minimum from the rear wall. See Fig. 84.17.3. 

4.17.4.2 The rear wall grab bar shall be 24 in (610 
mm) long minimum, centered on the water closet. 
Where space permits, the bar shall be 36 in (915 
mm) long minimum, with the additional length pro­
vided on the transfer side of the water closet. See 
Fig. 84.17.4. 
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4.17.5* Flush Controls. Flush controls shall be 
hand operated or automatic and shall comply with 
4.25.4. Hand operated controls for flushometers 
shall b,e mounted 44 in (1120 mm) maximum 
above tlhe floor on the wide side of the toilet stall. 

4.17.6 I)ispensers. Toilet paper dispensers shall 
comply with 4.25.4 and shall be installed between 
7 in and 9 in (180 mm and 230 mm) in front of the 
water closet. The outlet of the dispenser shall be 
located between 15 in and 48 in (380 mm and 1220 
mm) above the floor. There shall be a clearance of 
1 1/2 in (38 mm) minimum below and 12 in (305 
mm) minimum above the grab bar. Dispensers 
shall not be of a type that control delivery, or that 
do not allow continuous paper flow. 

4.18 Toilet Stalls 

4.18.1 IGeneral. Accessible toilet stalls shall com­
ply with 4.18. 

4.18.2 lWater Closets. Water closets in accessible 
toilet stalls shall comply with 4.17. 

4.18.3* Wheelchair Accessible Stalls. 

4.18.3.1 Wheelchair accessible stalls shall be 60 in 
(1525 mm) wide minimum and 56 in (1420 mm) 
deep minimum for wall hung water closets and 59 
in (1500 mm) deep minimum for floor mounted 
water closets. See Fig. 84.18.3.1. 

4.18.3 .. 2 If the door swings into the stall, the re­
quired depth shall be increased by 36 in (915 mm) 
minimum. See Fig. 84.18.3.2. 

4.18.3,,3 Arrangements shown for stalls shall be 
permitted for left-hand or right-hand approach. 

4.18.3 .. 4 .In wheelchair accessible stalls, the front 
partition and at least one side partition shall pro­
vide a toe clearance of 9 in (230 mm) minimum 
above the floor. Toe clearance is not required in 
stalls greater than 60 in (1525 mm) deep. 

4.18.4* Ambulatory Accessible Stalls. 
Ambulatory accessible stalls shall be 36 in (915 
mm) wide and 60 in (1525 mm) deep minimum. 
See Fig. 84.18.4. 

4.18.5 Doors. Toilet stall doors shall comply with 
4.13, E~xcept that if the approach is to the latch side 
of the stall door, the clearance between the door 
side of the stall and any obstruction shall be 42 in 
(1065 mm) minimum. The door shall be hinged 4 in 
(100 mm) maximum from the partition farthest from 
the water closet. A handle complying with 4.13.9 



shall be placed on the inner side of the door near 
the pivot pOint or self-closing hinges shall be pro­
vided. 

4.18.6 Grab Bars. 

4.18.6.1 General. Grab bars shall comply with 
4.24. 

4.18.6.2 Wheelchair Accessible Stalls. A side­
wall grab bar complying with 4.17.4.1, located on 
the wall closest to the water closet, and a rear-wall 
grab bar complying with 4.17.4.2 shall be provided. 
See Fig. 84.18.3.1. 

4.18.6.3 Ambulatory Accessible Stalls. A side­
wall grab bar complying with 4.17.4.1 shall be pro­
vided on both sides of the stall. See Fig. B4.18.4. 

4.18.7* Coat Hooks and Shelves. Coat hooks 
provided within toilet stalls shall be 54 in (1370 
mm) maximum above the floor. When provided, a 
fold down shelf shall be located between 40 in 
(1015 mm) minimum and 48 in (1220 mm) maxi­
mum above the floor. 

4.19* Urinals 

4.19.1 General. Accessible urinals shall comply 
with 4.19. 

4.19.2 Height. Urinals shall be of the stall type or 
wall hung with the rim at 17 in (430 mm) maximum 
above the floor. 

4.19.3 Clear Floor Space. Clear floor space 30 in 
by 48 in (760 mm by 1220 mm) minimum shall be 
provided in front of urinals to allow forward ap­
proach. This clear space shall comply with 4.2.4. 
Privacy shields shall not extend beyond the front 
edge of the urinal rim, unless they are 30 in (760 
mm) apart minimum. 

4.19.4 Flush Controls. Flush controls shall be 
hand operated or automatic. Hand operated flush 
controls, shall be mounted between 15 in (380 
mm) minimum and 44 in (1120 mm) maximum 
above the floor and shall comply with 4.25.4. 

4.20 Lavatories and Sinks 

4.20.1 General. Accessible lavatory fixtures, 
sinks, vanities, and built-in lavatories shall comply 
with 4.20. 

4.20.2 Height 

4.20.2.1 * Lavatories. Lavatories shall be mounted 
with the rim 34 in (865 mm) maximum above the 
floor and with a clearance of 29 in (735 mm) mini­
mum from the floor to the bottom of the front edge 
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of the apron. 

4.20.2.2 Sinks. Sinks shall be mounted with the 
counter or rim 34 in (865 mm) maximum above the 
floor. Sinks shall be 6 1/2 in (165 mm) deep maxi­
mum. Sinks in kitchens of accessible dwelling units 
shall comply with 4.33.4.5. 

4.20.3 Clearances. 

4.20.3.1 Knee and Toe Clearances. Fixtures shall 
extend 17 in (430 mm) minimum from the wall. 
Clear knee space shall be provided in accordance 
with 4.2.4.3 Clearance between the bottom of the 
front edge of the apron and the floor shall be 29 in 

. (735 mm) minimum. The clear knee space shall be 
8 in (205 mm) in depth minimum at 27 in (685 mm) 
minimum above the floor or ground and 11 in (280 
mm) in depth minimum at 9 in (230 mm) minimum 
above the floor or ground. Clear toe space shall be 
provided in accordance with 4.2.4.3. The dip of the 
overflow shall be ignored when checking the clear­
ances. See Fig. 84.20.3.1. 

4.20.3.2 Clear Floor Space. Clear floor space 
shall comply with 4.2.4. Clear floor space, 30 in by 
48 in (760 mm by 1220 mm) minimum, shall be 
provided in front of a lavatory or sink to allow a for­
ward approach and shall extend 19 in (485 mm) 
maximum under the lavatory or sink. See Fig. 
B4.20.3.2. 

4.20.4* Exposed Pipes and Surfaces. Water 
supply and drain pipes under lavatories or sinks 
shall be insulated or otherwise configured to pro­
tect against contact. See Fig. 84.20.3.1. There 
shall be no sharp or abrasive surfaces under lava­
tories and sinks. 

4.20.5* Faucets. Faucets shall comply with 4.25.4. 
Self-closing faucets, when used, shall remain open 
for 10 seconds minimum. 

4.21 Bathtubs 

4.21.1 General. Accessible bathtubs shall comply 
with 4.21. Bathtubs in dwelling units shall comply 
with 4.33.3.4. 

4.21.2 Floor Space. Clear floor space in front of 
bathtubs shall be 30 in by 60 in (760 mm by 1525 
mm) minimum for a parallel approach and 48 in by 
60 in (1220 mm by 1525 mm) minimum for a for­
ward approach to a tub without a seat at the head 
of the tub. When a seat is provided at the head of 
the tub, the clear space shall be 30 in by 93 in (760 
mm by 2360 mm) minimum. Lavatories complying 
with 4.20.2.1 shall be permitted at the foot end of 
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the clear space. See Fig. 84.21.2. 

4.21.3* Seat. A removable in-tub seat or a perma­
nent seat at th,e head end of the tub shall be provid­
ed. See Fig. 84.21.2 and 84.21.4. Permanent 
seats located at the head of the tub shall be 15 in 
(380 mm) wide minimum. Seats shall be built-in or 
mounted securely and shall not slip during use. 
The structural strength of seats and their attach­
ments shall comply with 4.24.3. 

4.21.4 Grab Bars. Grab bars shall comply with 
4.24 and unless otherwise required shall be 33-36 
in (840-915 mm) above the floor. 

4.21.4.1 For bathtubs with permanent seats, a 
grab bar 48 in (1220 mm) long minimum shall be 
installed on the back wall 15 in (380 mm) maximum 
from the head end wall and 12 in (305 mm) maxi­
mum from the foot end wall. 

4.21.4.2 For bathtubs without permanent seats, a 
grab bar 24 in (610 mm) long minimum shall be in­
stalled on the back wall 24 in (610 mm) maximum 
from the head end wall and 12 in (305 mm) maxi­
mum from the foot end wall. A grab bar 12 in (305 
mm) long minimum shall be installed on the head 
end wall at the front edge of the tub. 

4.21.4.3 For bathtubs with or without permanent 
seats, a grab bar 24 in (610 mm) long minimum 
shall be installed on the foot end wall at the front 
edge of the tub. On the back wall a bar of the same 
length as the higher bar shall be provided 9 in (230 
mm) above the rim of the tUb. See Fig. 84.21.4. 

4.21.5 Controls. Faucets and other controls shall 
comply with 4.25.4. Controls shall be located be­
tween the rim of the tub and the grab bar at the foot 
of the tub. See Fig. 84.21.4. 

4.21.6 Shower Unit. A shower spray unit shall be 
provided with a hose, 60 in (1525 mm) long mini­
mum, that can be used as a fixed shower head or 
as a hand-held shower. If an adjustable-height 
shower head mounted on a vertical bar is used, the 
bar shall be installed so as not to obstruct the use 
of grab bars. 

4.21.7 Bathtub Enclosures. Enclosures for bath­
tubs shall not obstruct controls or transfer from 
wheelchairs onto bathtub seats or into tubs. 
Enclosures shall not have tracks mounted on the 
bathtub rim. 

4.21.8 Rim Height. 8athtub rims shall be 17 in to 
19 in (430 mm to 480 mm) measured from floor to 
top of rim. 
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4.22 Shower Stalls 

4.22.1 * General. Accessible shower stalls shall 
comply with 4.22. 

4.22.2 Size and Clearances. 

4.22.2.11 * Transfer-Type Showers. Transfer-type 
shower stalls shall be 36 in by 36 in (915 mm by 
915 mrn) inside finished dimension with clear floor 
space ()f 36 in (915mm) wide minimum by 48 in 
1220 mm) long minimum measured from the con­
trol wall. See Fig. 84.22.2.1. 

4.22.2.2* Roll-in Type Showers. Roll-in type 
shower stalls shall be 30 in by 60 in (760 mm by 
1525 mm) inside finished dimension minimum with 
clear floor space of 36 in wide by 60 in long (915 
mm by 1525 mm) minimum. Lavatories complying 
with 4.20.2.1 shall be permitted at either end of the 
clear space. See Fig. 84.22.2.2. 

4.22.3* Seat. A folding or non-folding seat shall be 
provided in transfer-type shower stalls and shall be 
L-shap,ed. See Fig. 84.22.3. The seat shall be 
mounted 17 in to 19 in (430 mm to 485 mm) above 
the bathroom floor and shall extend the full depth 
of the stall. The rear edge of the seat shall be 2 1/2 
in (64 mm) maximum and the front edge 15 in to 16 
in (380 mm to 405 mm) from the seat wall. The "L" 
portion of the seat shall be 1 1/2 in (38 mm) maxi­
mum from the back wall and be 14 in to 15 in (355 
mm to 380 mm) from the back wall to the inner 
edge of the seat. The front edge of the "L" shall be 
22 in to 23 in (560 mm to 585 mm) from the seat 
wall. The seat shall be on the wall opposite the 
controls. The structural strength of seats and their 
attachments shall comply with 4.24.3. 

4.22.4 Grab Bars. Grab bars shall comply with 
4.24. 

4.22.4."1 Transfer Type Showers. Grab bar shall 
be extended across the control wall and back wall 
to a point 18 in (455 mm) from the control wall. See 
Fig. 84 .. 22.4(a). 

4.22.4.2 Roll-in Type Showers. Grab bars shall 
be provided on the three walls of the shower. See 
Fig. 84 .. 22.4{b). 

4.22.5 Controls. Faucets and other controls shall 
complY' with 4.25.4. Controls in roll-in showers 
shall be! located on the back wall 38 in to 48 in (965 
mm to '1220 mm) above the shower floor. See Fig. 
84.22.4{b). In transfer-type shower stalls, all con­
trols, faucets, and the shower unit shall be mount­
ed on the side wall opposite the seat 38 in to 48 in 
(965 mrn to 1220 mm) above the shower floor. See 



Fig.4.22.4(a). 

4.22.6* Shower Unit. A shower spray unit shall be 
provided with a hose 60 in (1525 mm) long mini­
mum that can be used as a fixed shower head or 
as a hand-held shower. In transfer type showers, 
the controls and shower unit shall be located on 
the control wall within 15 in (380 mm), left or right, 
of the centerline of the seat. In roll-in type showers, 
shower spray units mounted on the back wall shall 
be mounted 27 in (685 mm) maximum from the 
side wall. If an adjustable-height shower head 
mounted on a vertical bar is used, the bar shall be 
installed so as not to obstruct the use of grab bars. 

4.22.7 Thresholds. Thresholds in shower stalls 
shall be 1/2 in (13 mm) high maximum in accor­
dance with 4.5. 

4.22.8 Shower Enclosures. Enclosures for show­
er stalls shall not obstruct controls or obstruct 
transfer from wheelchairs onto shower seats. 

4.23 Storage 

4.23.1 General. Accessible storage facilities in­
cluding cabinets, shelves, closets, lockers and 
drawers shall comply with 4.23. 

4.23.2 Clear Floor Space. A clear floor space 
complying with 4.2.4 that allows either a forward or 
parallel approach by a person using a wheelchair 
shall be provided at accessible storage facilities. 

4.23.3 Height. Accessible storage spaces shall be 
within at least one of the reach ranges specified in 
4.2.5 and 4.2.6. Clothes rods shall be 54 in (1370 
mm) maximum above the floor. See Fig. 84.23. 

4.23.4* Hardware. Hardware for accessible stor­
age facilities shall comply with 4.25.4. 

4.24 Grab Bars, and Tub and Shower Seats 

4.24.1 * General. Grab bars and tub and shower 
seats in accessible toilet or bathing facilities shall 
comply with 4.24. 

4.24.2 Grab Bars. 

4.24.2.1 Size and Spacing of Grab Bars. The di­
ameter or width of the gripping surfaces of a grab 
bar shall be 1 1/4 in to 1 1/2 in (32 mm to 38 mm), 
or the shape shall provide an equivalent gripping 
surface. If grab bars are mounted adjacent to a 
wall, the space between the wall and the grab bar 
shall be 1 1/2 in (38 mm). See Fig. 84.24.2.1. 

4.24.2.2 Position of Grab Bars. Grab bars shall 
be mounted in a horizontal position, 33 in to 36 in 
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(840 mm to 915 mm) above the floor, except where 
a supplemental grab bar is installed in relation to a 
fixture rim or surface. 

4.24.2.3 Surface Hazards. Grab bars and any wall 
or other surfaces adjacent to grab bars shall be 
free of sharp or abrasive elements. Edges shall 
have a radius of 1/8 in (3 mm) minimum. 

4.24.2.4 Fittings. Grab bars shall not rotate within 
their fittings. 

4.24.2.5* Method of Mounting. Grab bars shall be 
mounted in any manner that provides a gripping 
surface at the locations specified in this standard 
and that does not obstruct the required clear floor 
space. 

4.24.3 Structural Strength. Allowable stresses in 
bending, shear and tension shall not be exceeded 
for materials used when a vertical or horizontal 
force of 250 Ib (1112 N) is applied at any point on 
the grab bar, seat, fastener mounting device or 
supporting structure. 

4.25 Operable Parts of Equipment and 
Appliances 

4.25.1 * General. Operable parts of equipment and 
appliances in accessible spaces, along accessible 
routes, or as part of accessible elements shall 
comply with 4.25. 

4.25.2 Clear Floor Space. Clear floor space com­
plying with 4.2.4 that allows a forward or a parallel 
approach by a person using a wheelchair shall be 
provided at operable parts of equipment and appli­
ances. 

4.25.3* Height. Operable parts of equipment and 
appliances shall be placed within one or more of 
the reach ranges specified in 4.2.5 and 4.2.6. 

Exception: Electrical and communications-sys­
tem receptacles on walls shall be mounted 15 
in (380 mm) minimum above the floor unless 
the use of special equipment requires location 
at a different position. 

4.25.4 Operation. Operable parts of equipment 
and appliances shall be operable with one hand 
and shall not require tight grasping, pinching, or 
twisting of the wrist. The force required to activate 
operable parts shall be 5 Ib (22.2 N) maximum. 

4.26 Alarms 

4.26.1 * General. Accessible emergency warning 
systems shall include both audible alarm signals 
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complying with 4.26.2 and visible signaling appli­
ances complying with 4.26.3. 

4.26.2* Audible Alarm Signals. Audible emer­
gency alarms shall produce a sound that exceeds 
the prevailing equivalent sound level in the room or 
space by 15 decibels minimum, or exceeds any 
maximum sound level with a duration of 30 sec­
onds minimum by 5 decibels minimum, whichever 
is louder. Sound levels for alarm signals shall be 
120 decibels maximum. 

4.26.3* Visible Signaling Appliances. Visible sig­
naling appliances shall have the following photo­
metric and location features. 

4.26.3.1 General Features 

4.26.3.1.1 Lamp shall be xenon strobe type pro­
ducing a clear or nominal white light. 

4.26.3.1.2 Flash rate shall be 0.33 Hz minimum 
and 3 Hz maximum. 

4.26.3.1.3 Wall mounted visible signaling appli­
ances shall be 80 in (2030 mm) minimum and 96 in 
(2440 mm) maximum above the floor. 

Exception: Portable visible signaling appli­
ances which incorporate smoke detectors shall 
be wall mounted 4 in (100 mm) minimum and 
12 in (305 mm) maximum from the ceiling. 

4.26.3.2 Awake Mode 

4.26.3.2.1 For rooms and similar spaces that are 
not intended for sleeping, visible signaling appli­
ances shall be located in accordance with Table 
4.26.3.2.1. The separation between adjacent ap­
pliances shall not exceed 100 ft (30 m). The mini­
mum square room size contained in Table 
4.26.3.2.1 that entirely encompasses the area of 
the room, or subdivision of the room into multiple 
square areas, shall be used to determine the re­
quired number and intensity of appliances in ac­
cordance with Table 4.26.3.2.1. 

4.26.3.2.2 For corridors 20 ft (6 m) wide maximum, 
visible signaling appliances shall be located in ac­
cordance with Table 4.26.3.2.2. In these corridors, 
visible signaling appliances shall be located 15 ft 
(5 m) maximum from the end of the corridor, with a 
separation of 100 ft (30 m) maximum between ap­
pliances. For corridors more than 20 ft (6 m) wide, 
visible signaling appliances shall be located in ac­
cordance with Table 4.26.3.2.1. 

4.26.3.2.3 The light output for visible signaling ap­
pliances shall conform to Table 4.26.3.2.1 or 
4.26.3.2.2, depending on room size or corridor 
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length. For corridors, visible signaling appliances 
shall be! rated 15 candela (cd) minimum. 

4.26.3.:!.4 The signal shall be visible, directly or by 
reflection, from any point in the room or space. 

4.26.3.~J Asleep Mode 

4.26.3.:3.1 In rooms intended for sleeping where 
visible signal appliances are provided, they shall 
be actuated by the building alarm system and by 
the room smoke detector. The visible signaling ap­
pliance shall provide a light output of 110 candela 
minimum. 

4.26.3.~t2 Where used in a single station portable 
or hardwired system, the alarm shall be a combi­
nation single station smoke detector and visible 
signaling appliance. The visible signaling appli­
ance shall provide a light output of 177 candela 
minimum. The visible signaling appliance shall be 
powered by the building electrical system or by a 
standard 110-120 volt receptacle that is not sub­
ject to loss of power by a wall switch. 

4.26.3.~t3 All portable alarm appliances shall have 
an individual printed instruction card, either avail­
able with the alarm appliance or posted on the 
room door of each sleeping room or space where 
the portable alarm plug receptacles are located. 

4.27* Detectable Warnings - Standardization 
Where required, detectable warnings shall be 
standard within a building, facility, site or complex 
of buildings. 

4.28 Signage 

4.28.1 * General. Accessible signage shall comply 
with 4.~~8.2, 4.28.3, and 4.28.5. Tactile signage 
shall comply with 4.28.2, 4.28.5, ~.28.6 and 4.28.7. 

4.28.2* Character Proportion. Letters and num­
bers on signs shall have a width-to-height ratio be­
tween :3:5 and 1: 1 and a stroke-width-to-height 
ratio between 1 :5 and 1: 10, utilizing an upper-case 
"X" for measurement. 

4.28.3* Character Height. Letter and number 
heights for signs of various sizes shall conform to 
Table 4.28.3. 

ExcE~ption: Character heights shall be 5/8 in (16 
mm) high minimum for building directories. 

4.28.4* Pictograms. Where pictograms are re­
quired, they shall have a 6 in (150 mm) minimum 
size melasured at the border. Where text descrip­
tors for pictograms are required, they shall comply 
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Table 4.26.3.2.1 - Room spacing allocation 

Maximum room One light Two lights One light 
size opposite walls per wall 

ft cd cd cd 

20x20 15 - -

30 x30 30 15 -

40x40 60 30 15 

50 x 50 95 60 30 

60x60 135 95 30 

70x70 185 110 60 

80x80 - 140 60 

90x 90 - 180 95 

100 x 100 - - 95 

110x110 - - 135 

120 x 120 - - 160 

130 x 130 - - 185 

Note: The values in column two for "One light" are based on locating the visible signaling appliance at the half-
way distance of the longest wall. In square rooms, the "Maximum room size" shall be determined by: (a) The 
distance from the appliance to the farthest opposite wall; or (b) Twice the distance from the appliance to the 
farthest adjacent wall, whichever is greater. 

Table 4.26.3.2.2 - Corridor spacing allocation 

Corridor length 
(20 ft Maximum Width) 

ft 

~30 

>30-130 

>130 - 230 

>230 - 330 

>330 - 430 

>430 - 530 

Minimum number of 15 cd 
visible appliances required 

2 

3 

4 

5 

6 
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with the tactile character provisions of 4.28.6 and 
4.28.7. 

4.28.5* Finish and Contrast. The characters, 
symbols and background of signs shall be 
eggshell, matte, or other non-glare finish. 
Characters and symbols shall contrast with their 
background, with either light characters on a dark 
background or dark characters on a light back­
ground. 

4.28.6* Tactile Characters or Symbols. Raised 
characters, symbols and Braille shall comply with 
4.28.6.1 and 4.28.6.2. 

4.28.6.1 Raised Characters and Symbols. 
Characters and symbols on tactile signs shall be 
raised 1/32 in (0.8 mm) minimum. Raised charac­
ters and symbols shall be in uppercase characters. 
Raised characters and symbols shall be 5/8 in (16 
mm) high minimum, and 2 in (51 mm) maximum. 
Raised characters and symbols shall be accompa­
nied by Braille in accordance with 4.28.6.2. 

4.28.6.2 Braille. Braille shall be separated 1/2 in 
(13 mm) minimum from the corresponding raised 
characters or symbols. Braille provided in accor­
dance with 4.10.1.12 shall be placed 3/16 in (5 
mm) minimum below the corresponding raised 
characters or symbols. Braille shall be Grade II 
and shall conform to Specification #800, National 
Library Service, Library of Congress. 

4.28.7* Location of Tactile Signage. Tactile sig­
nage shall be located alongside the door on the 
latch side and shall be mounted at 60 in (1525 mm) 
above the adjacent finished floor to the centerline 
of the sign. In locations having double doors, tac­
tile signs shall be mounted to the right of the right 
hand door. Where there is no wall space on the 
latch side of the door, including double leaf doors, 
signs shall be placed on the nearest adjacent wall. 

4.28.8* Symbols of Accessibility. 

4.28.8;1 International Symbol of Accessibility. 
Where the international symbol of accessibility is 
required, it shall be proportioned and displayed as 
shown in Fig. 4.28.8.1. 

4.28.8,,2 International Symbol of 
Telecclmmunication Devices for the Deaf 
(TOO). Where telecommunication devices for the 
deaf are required, they shall be identified by the in­
ternational telecommunications device for the deaf 
symbol and proportioned as shown in Fig. 
4.28.8.:2. 

4.28.8.3 Assistive Listening Systems. Where 
permanently installed assistive listening systems 
are required, they shall be identified by the interna­
tional symbol of access for hearing loss propor­
tioned and displayed as shown in Fig. 4.28.8.3. 

4.28.8.4 Volume Controlled Telephones. Where 
telephones are required to have volume controls, 
they shall be identified by a sign containing a de­
piction of a telephone handset with radiating sound 
waves, such as is shown in Fig. 4.28.8.4. 

4.29 Telephones 

4.29.1 tGeneral. Accessible public telephones and 
related equipment shall comply with 4.29. 

4.29.2 Clear Floor Space or Ground Space. 
Clear floor or ground space shall be provided at 
each accessible public telephone in accordance 
with 4.~~9.2.1 or 4.29.2.2. The required clear space 
shall comply with 4.2.4 and shall not be restricted 
by basE~s, enclosures, and fixed seats. 

4.29.2.1 Parallel Approach. Where a parallel ap­
proach by a person in a wheelchair is provided, the 
clear floor space or ground space shall be 30 in 
deep by 48 in wide (760 mm by 1220 mm) mini-

Table 4.28.3 - Letter and number heights 

Height above floor/ground Minimum character height 

More than 80 in (2030 mm) 3 in (75 mm) 

More than 60 in (1525 mm) but not 
more than 80 in (2030 mm) 2 in (51 mm) 

More than 48 in (1220 mm) but not 
more than 60 in (1525 mm) 1 in (25 mm) 
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(a) Proportions (b) display conditions 

lFig. 4.28.8.1 
International Symbol of Accessibility 
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Fig. 4.28.8.2 

International TOO Symbol 
Fig. 4.28.8.3 

International Symbol of 
Access for Hearing Loss 

Fig. 4.28.8.4 
Volume Controlled Telephone 

mum. The distance from the edge of the telephone 
enclosure to the face of the telephone unit shall be 
10 in (255 mm) maximum. See Fig. 84.29.2.1. 

4.29.2.2 Forward Approach. Where a forward ap­
proach by a person in a wheelchair is provided, the 
clear floor space or ground space shall be 48 in 
(1220 mm) deep minimum. Where the distance 
from the edge of the telephone enclosure to the 
face of the telephone unit is 24 in (610 mm) maxi­
mum, the clear space shall be 30 in (760 mm) wide 
minimum. Where the distance from the edge of the 
telephone enclosure to the face of the telephone 
unit is 24 in (610 mm) minimum, the clear space 
shall be 36 in (915 mm) wide minimum. The dis­
tance from the front edge of a counter within the 
enclosure to the face of the telephone unit shall be 
20 in (510 mm) maximum. See Fig. 84.29.2.2. 

4.29.3* Mounting Height. The highest operable 
parts that are essential to the use of the telephone 
shall be located within the reach ranges specified 
in 4.2.5 or 4.2.6. 

4.29.4 Protruding Objects. Telephones, enclo­
sures, and related equipment shall comply with 
4.4. 

4.29.5 Hearing-aid Compatible and Volume 
Controlled Telephones. Telephones shall be 
hearing-aid compatible. Volume control shall be 
capable of increasing the volume within the range 
of 12 db minimum and 18 db maximum above the 
nonamplified mode, except that the 18 db maxi­
mum shall not apply where an automatic reset is 
provided. 

4.29.6 Controls. Accessible telephones shall 
have push button controls where service for such 
equipment is available. 

4.29.7 Telephone Directories. Telephone direc­
tories, if provided, shall be located in accordance 
with 4.2. 

4.29.8 Cord Length. Accessible telephones shall 
be equipped with a handset cord length of 29 in 
(735 mm) minimum. 

4.29.9 Telecommunications Device for the Deaf 
(TOO) 

4.29.9.1 Where used with a pay telephone, 
telecommunications devices for the deaf shall be 
permanently affixed within, or adjacent to, the tele­
phone enclosure. If an acoustic coupler is used, 
the telephone cord shall be sufficiently long to 

21 



CABO/ANSI A117.1-1992 

allow connection of the TOO and the telephone re­
ceiver. 

4.29.9.2 Where pay telephones designed to ac­
commodate a portable TOO are provided, they 
shall be equipped with a shelf and an electrical out­
let within or adjacent to the telephone enclosure. 
The telephone handset shall be capable of being 
placed flush on the surface of the shelf. The shelf 
shall be capable of accommodating a TOO and 
shall have a 6 in (150 mm) high minimum vertical 
clearance above the area where the TDO is to be 
located. 

4.30* Automatic Teller Machines 

4.30.1 Mounting. Accessible automatic teller ma­
chines shall be mounted so that all features requir­
ing user activation comply with 4.2.5 or 4.2.6. 
Clear floor space shall comply with 4.2.4. Input into 
machines shall be made possible by tactile mark­
ings, and private audible output shall be made 
available so that the machine can be used entirely 
without vision. 

4.30.2 Display Screen. Where print appears on 
the display screen, the automatic teller machine 
video display screen shall use san serif print that is 
a minimum of 18 point size, and shall contrast with 
the background by a minimum of 70 percent. 
Where the automatic teller machine is designed to 
be used by pedestrians, the video display screen 
shall be placed so that the lower edge shall be at a 
height of 38 in (965 mm) maximum off the ground 
or be adjustable. 

4.31 Seating, Tables, Work Surfaces, and 
Service Counters 

4.31.1 General. Accessible fixed or built-in seat­
ing, benches, tables, service counters or work sur­
faces shall comply with 4.16.6 and 4.31. 

4.31.2.1 Seating. Accessible seating spaces pro­
vided at tables, service counters, or work surfaces 
for people in wheelchairs shall have a clear floor 
space complying with 4.2.4. Such clear floor space 
shall overlap knee space by not more than 19 in 
(485 mm). See Fig. 84.31.2. 

4.31.2.2 Benches. Accessible benches shall be 
20 in to 24 in (510 mm to 610 mm) wide by 42 in to 
48 in (1065 mm to 1220 mm) long fixed to a wall 
along the longer dimension. The bench shall be 
mounted 17 in to 19 in (430 mm to 480 mm) above 
the floor. Clear floor space shall be provided in ac­
cordance with 4.2.4. The structural strength of the 
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benches shall conform to 4.24. Where installed in 
wet localtions the surface of the bench shall be slip 
resistant and water shall not accumulate upon the 
surface. 

4.31.3 tCnee Clearances. Accessible seating for 
people in wheelchairs at tables, service counters, 
and work surfaces shall have knee spaces 27 in 
(685 mnn) high minimum, 30 in (760 mm) wide min­
imum, and 19 in (485 mm) deep minimum. See 
Fig. 84.31.2. 

4.31.4* Height of Work Surfaces and Service 
Counte!rs. The tops of accessible portions of ta­
bles, service counters, tray slides and work sur­
faces shall be from 28 in to 34 in (710 mm to 865 
mm) from the floor or ground. 

4.31.5 Checkout Counters. Checkout counter 
surfaces shall be 38 in (965 mm) maximum above 
the finished floor. The top of the counter edge pro­
tection shall be 40 in (1015 mm) maximum above 
the finished floor. 

4.32 AUlditorium and Assembly Areas 

4.32.1 IGeneral. Accessible viewing positions in 
auditorium and assembly areas with fixed seating 
shall comply with 4.32. 

4.32.2* Size of Wheelchair Locations. 

4.32.2.11 Wheelchair locations with forward or rear 
access shall provide clear ground or floor spaces 
of 33 in (840 mm) wide by 48 in (1220 mm) deep 
minimum. See Fig. 84.32.2(a). 

4.32.2.2 Wheelchair locations with side access 
shall provide minimum clear ground or floor 
spaces of 33 in (840 mm) wide and 60 in (1525 
mm) de,ep. See Fig. 84.32.2(b). 

4.32.3* Placement of Wheelchair Locations. 

4.32.3.1 At least one wheelchair location shall ac­
commodate two wheelchairs minimum. 

4.32.3.:l Wheelchair locations shall be adjacent to 
an aisle. They shall also be adjacent to a fixed or 
removable seat located such that each wheelchair 
location has, immediately to one side, a fixed or re­
movable seat. 

4.32.3.:3 Wheelchair locations shall provide lines of 
sight c()mparable to those of all viewing areas. 

4.32.4 Aisles. Ramps serving as aisles adjacent to 
seating areas shall be permitted to have a running 
slope not steeper than 1:8 where such slope is re­
quired to maintain adequate sightlines. Such 
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ramped aisles shall be permitted as an accessible 
route to seating areas, to performing areas adja­
cent to seating, and as means of egress from such 
areas. 

4.32.5 Surfaces. Ground or floor surfaces at 
wheelchair locations shall have a slope not steeper 
than 1 :48 and shall comply with 4.5. 

4.32.6' Placement of Listening Systems. 
Individual fixed seats. served by a listening sys­
tem, shall be located within a 50 It (15 m) distance 
of the stage or playing area and shall have com­
plete view of the stage or playing area. In a motion 
picture theater, individual fixed seats, served by a 
listening system, shall be located any place within 
the auditorium that has a complete view of the 
screen. 

4.32.7 Types of Listening Systems. Induction 
loops, infrared systems, FM and AM radio frequen­
cy systems, hard-wired earphones, and other 
equivalent devices shall be permitted as accept­
able listening systems. 

4.33 Dwelling Units 

4.33.1' General. Accessible dwelling units shall 
comply with 4.33. 

4.33.2' Adaptability. Both adaptable dwelling 
units and units in which fixtures are permanently 
installed within the heights specified in 4.33.3 and 
4.33.4 shall be considered accessible dwelling 
units. 

4.33.3' Bathrooms. Accessible bathrooms shall 
comply with 4.33.3. 

4.33.3.1 Doors. Doors shall not swing into the 
clear floor space required for any fixture unless the 
toilet or bathroom is for individual use only, or a 
clear floor space complying with 4.2.4.1 is provid­
ed beyond the arc of the door swing within the 
room. 

4.33.3.2 Water Closets 

4.33.3.2.1 Water closets shall be located in the 
. corner of the adaptable bathroom. See Fig. 
cB4.33.3.2. A 48 in (1220 mm) minimum clear 
space shall be provided in front of the bowl and 
from the side wall. The distance from the centerline 
of water closet 10 accessible lavatory shall be 18 in 
(455 mm) minimum and from the centerline of the 
water closet to the wall shall be 18 in (455 mm). 

. The clear space shall be permitted at either side of 
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the water closet. 

4.33.3.2.2 Water closet height shall be from 15 in 
(380 mm) minimum to 19 in (485 mm) maximum, 
measured from the floor to the top of the toilet seat. 

4.33.3.2.3 Grab bars complying with 4.24 shall be 
installed, or structural reinforcement or other provi­
sions shall be made that will allow installation of 
grab bars meeting these requirements. 

4.33.3.2.4 The toilet paper dispenser shall comply 
with 4.16.4. 

4.33.3.3 Lavatory, Mirrors, and Medicine 
Cabinets 

4.33.3.3.1 The lavatory shall comply with 4.20. 

4.33.3.3.2 Medicine cabinets provided under the 
lavatory shall provide, or shall be removable to 
provide, the clearances specified in 4.20.2. 

4.33.3.3.3 Medicine cabinets provided above the 
lavatory shall comply with 4.16.5. 

4.33.3.3.4 Mirrors shall comply with 4.16.6. 

4.33.3.4 Bathtubs. Where a bathtub is provided, it 
shall have the following features: 

4.33.3.4.1 Clear floor space at bathtubs shall com­
ply with 4.21.2. 

4.33.3.4.2 A removable in-tub seat or permanent 
seat at the head end of the tub shall be provided in 
compliance with 4.21.3. The structural strength of 
seats and their attachments shall comply with 
4.24.3. In-tub seats shall be capable of being 
mounted securely and shall not slip during use. 

4.33.3.4.3 Grab bars shall be installed in compli· 
ance with 4.21.4, or structural reinforcement shall 
be made that will allow installation of grab bars 
meeting these requirements. 

4.33.3.4.4 Faucets and other controls shall comply 
with 4.21.5. 

4.33.3.4.5 A shower spray unit shall be provided in 
compliance with 4.21.6. 

4.33.3.5 Showers. Where a shower is provided, it 
shall comply with 4.22. 

Exception 1. In lieu of providing a seat, the wall 
opposite the controls in a shower stall shall be 
structurally reinforced the full depth of the stall 
at a height from 16 in to 20 in (405 mm to 510 
mm) measured from Ihe bathroom floor, to 
allow for the installation of a shower seat. 
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Exception 2. Structural reinforcement shall be 
permitted that will allow installation of grab bars 
complying with 4.22.4. 

4.33.3.6 Clear Floor Space. Clear floor space at 
fixtures shall be permitted to overlap. 

4.33.4 Kitchens. Accessible kitchens and their 
components shall comply with the requirements of 
4.33.4. 

4.33.4.1 Clearance. Where counters provide the 
knee clearances specified in 4.20.3, clearances 
between those counters and all opposing base 
cabinets, countertops, appliances, or walls in 
kitchens shall be 40 in (1015 mm) minimum, ex­
cept in U-shaped kitchens, where such clearances 
shall be 60 in (1525 mm) minimum. 

4.33.4.2 Clear Floor Space. A clear floor space 30 
in by 48 in (760 mm by 1220 mm) minimum com­
plying with 4.2.4 that allows either a forward or a 
parallel approach by a person in a wheelchair shall 
be provided at all appliances in the kitchen, includ­
ing the range or cooktop, oven, refrigerator/freez­
er, dishwasher, and trash compactor. Laundry 
equipment located in the kitchen shall comply with 
4.33.5. 

4.33.4.3 Operable Parts. All operable parts in 
kitchens shall comply with 4.25. 

4.33.4.4 Work Surfaces. At least one 30 in (760 
mm) wide minimum section of counter shall pro­
vide a work surface that complies with the follow­
ing requirements. See Fig. B4.33.4.4. 

4.33.4.4.1 The counter shall be adjustable or re­
placeable as a unit at variable heights between 28 
in and 36 in (710 mm and 915 mm), measured 
from the floor to the top of the counter surface, or 
shall be mounted at a fixed height of 34 in (865 
mm), measured from the floor to the top of the 
counter surface. 

4.33.4.4.2 Base cabinets, if provided, shall be re­
movable under the full 30 in (760 mm) minimum 
frontage of the counter. The finished floor shall ex­
tend under the counter to the wall. 

4.33.4_4_3 Counter thickness and supporting struc­
ture shall extend 2 in (51 mm) maximum over the 
required clear area. 

4.33.4.4.4 A clear floor space of 30 in by 48 in (760 
mm by 1220 mm) minimum shall allow a forward 
approach to the counter. The clear floor space 
shall be permitted to extend 19 in (485 mm) maxi­
mum underneath the counter. The knee space 
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shall have a clear width of 30 in (760 mm) mini­
mum. 

4.33.4.4.5 There shall be no sharp or abrasive sur­
faces under such counters. 

4.33.4.5* Sink. The sink and surrounding counter 
shall comply with the following requirements. See 
Fig. 84.33.4.5. 

4.33.4.5.1 The sink and surrounding counter shall 
be adjustable or replaceable as a unit at variable 
heights between 28 in and 36 in (710 mm and 915 
mm), measured from the finished floor to the top of 
the counter surface or sink rim, or shall be mount­
ed at a fixed height of 34 in (865 mm), measured 
from the finished floor to the top of the counter sur­
face or sink rim. 

4.33.4.5.2 Where sinks are installed to be ad­
justable in height, rough-in plumbing shall be lo­
cated to accept connections of supply and drain 
pipes for sinks mounted at the height of 28 in (710 
mm). 

4.33.4.5.3 The depth of a sink bowl shall be 6 1/2 in 
(165 mm) maximum. Only one bowl of double-bowl 
or triple-bowl sinks needs to meet this require­
ment. 

4.33.4.5.4 Faucets shall comply with 4.25.4. 

4.33.4.5.5 Base cabinets, if provided, shall be re­
movable under the full 30 in (760 mm) minimum 
frontage of the sink and surrounding counter. The 
finished flooring shall extend under the counter to 
the wall. 

4_33.4.5.6 Counter thickness and supporting struc­
ture shall extend 2 in (51 mm) maximum over the 
required clear space. 

4.33.4.5.7 A clear floor space of 30 in by 48 in (760 
mm by 1220 mm) minimum shall allow forward ap­
proach to the sink. The clear floor space shall be 
permitted to extend 19 in (485 mm) maximum un­
derneath the sink. The knee space shall have a 
clear width of 30 in (760 mm) minimum. 

4.33.4.5.8 Water supply pipes and drain pipes 
under sinks shall be protected in accordance with 
4.20.4 

4.33.4.6* Ranges and Cooktops. Ranges and 
cooktops shall comply with 4.33.4.2 and 4.33.4.3. 
If ovens or cooktops have knee spaces under­
neath, they shall be insulated or otherwise protect­
ed on the exposed contact surfaces for protection 
against burns, abrasions, or electrical shock. The 
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clear floor space shall be permitted to overlap the 
knee space, if provided, by 19 in (485 mm) maxi­
mum. The location of controls for ranges and cook­
tops shall not require reaching across burners. 

4.33.4.7* Ovens. Ovens shall comply with 4.33.4.2 
and 4.33.4.3. Ovens shall be of the self-cleaning 
type or be located adjacent to an adjustable height 
counter with a 30 in (760 mm) wide minimum knee 
space below. See Fig. B4.33.4.7. For side-open'lng 
ovens, the door latch side shall be next to the open 
counter space, and there shall be a pUll-out shelf 
under the oven extending the full width of the oven 
and pulling out lOin (255 mm) minimum when fully 
extended. Ovens shall have controls on front pan­
els. Controls shall be permitted to be located on ei­
ther side of the door. 

4.33.4.8* Refrigerator/Freezers. Refrigerators 
and freezers shall comply with 4.33.4.2 and 
4.33.4.3. Side-by-side combination freezer and re­
frigerator appliances shall have at least 50 percent 
of the freezer space and at least 50 percent of the 
refrigerator space located 54 in (1370 mm) maxi­
mum above the floor. Other combination refrigera­
tors and freezers shall have at least 50 percent of 
the freezer space and 100 percent of the refrigera­
tor space and controls 54 in (1370 mm) maximum 
above the floor. Freezers with less than 100 per­
cent of the storage volume within the limits speci­
fied in 4.2.5 or 4.2.6 shall be the self-defrosting 
type. 

4.33.4.9 Dishwashers. Dishwashers shall comply 
with 4.33.4.2 and 4.33.4.3. Dishwashers shall 
have all rack space accessible from the front of the 
machine for loading and unloading dishes. 

4.33.4.10* Kitchen Storage. 

4.33.4.10.1 Cabinets, drawers, and shelf storage 
areas shall comply with 4.23. 

4.33.4.10.2 At least one shelf of all cabinets and 
storage shelves mounted above work counters 
shall be 48 in (1220 mm) maximum above the 
floor. See Fig. B4.33.4.4. 

4.33.4.10.3 Door pulls or handles for wall cabinets 
shall be mounted as close to the bottom of cabinet 
doors as possible. Door pulls or handles for base 
cabinets shall be mounted as close to the top of 
cabinet doors as possible. 

4.33.5 Laundry Facilities. If laundry equipment is 
provided within individual accessible dwelling 
units, or if separate laundry facilities serve one or 
more accessible dwelling units, they shall meet the 
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requirements of 4.33.5.1 and 4.33.5.2. 

4.33.5.1 Washing Machines and Clothes 
Dryers. Accessible washing machines and clothes 
dryers in common-use laundry rooms shall be front 
loading and shall comply with 4.2.4. 

4.33.5.2 Operable Parts. Laundry equipment 
shall comply with 4.25. 
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Appendix A 
(informative) 

Additional Information 

This Appendix contains additional information that is intended to help the user understand the minimum re­
quirements of the standard or to design or regulate the construction of buildings or facilities for greater ac­
cessibility and usability. The subsection numbers correspond to the sections or subsections of the standard 
to which the material relates and are, therefore, not consecutive (for example, A4.2.1 contains additional in­
formation relevant to 4.2.1). Sections in the standard for which additional material appears in this Appendix 
have been indicated by an asterisk. All figures referenced in this appendix are contained in Appendix Band 
are designated Fig. BAxxx. 

A 1.1 Purpose. Independence for persons with 
physical disabilities is a primary goal of this stan­
dard. For a person with a physical disability to 
achieve independence, it is essential that buildings 
and facilities be viewed in the design process from 
that person's perspective based on a specific dis­
ability or disabilities. 

A2.3 Historic Buildings and Facilities 1) 2) 3) 

Accessibility in historic buildings and facilities, that 
are required to be made accessible and usable by 
persons with disabilities, should be accomplished 
in a manner that maintains the significant historic 
fabric and historic aspects of such buildings and 
facilities. 

If the historic fabric or historic aspects are threat­
ened or destroyed by strict compliance with the 
provisions of this standard, reasonably equivalent 
access and use may be accomplished by using the 
concepts in A2.3. Reasonably equivalent access 
and use means that the entry to, and use of, a 
building or facility by persons with disabilities is 
achieved with standards or measurements which 
are individually tailored to the historic building or 
facility. 

Should the above still be deemed to destroy the 
historic fabric or historic aspect, additional consid­
eration may be given to the following: .. 

1. Deviations should be on an item-by-item or 
case-by-case basis. 

2. Interpretive exhibits and/or equal services 
of significant historic aspects which do not com­
ply with this standard are provided for the public 
in a location fully accessible to and usable by 
persons with disabilities, including people with 
hearing and sight impairment. 

3. Services are provided in an accessible lo­
cation equal to those provided in the locations 
which do not comply with this standard. 

4. The owner/designer has provided written 
documentation stating the reasons for the con­
sequent exemption. Such statement should in­
clude the opinions and/or comments of a repre­
sentative local group of persons witih disabilities 
and be submitted to the administrative authority 
for approval. 

If compliance with 4.8 cannot be achieved, a ramp 
meeting the criteria in Table A2.3(a) may be used 
as part of an accessible route at an entrance. In the 
absence of an entrance used by the public comply­
ing with 4.14, then access at any entrance not 
used by the public but open (unlocked) with direc­
tional signs at the principal entrance may be used. 
Nominal minimum door leaf widths are shown in 
Table A2.3(b). 

A3.4 Definitions 

automatic door: The switch that begins the cycle 
for an automatic door is a photo electric device, 
floor mat, sensing device, or manual switch mount-

1) Historic aspects are the particular features of the historic site, building or facility that gives it its historic 
significance, such as historic background, noteworthy architecture, unique design, works of art, memorabilia, and 
artifacts. 

2) Historic fabric consists of the original materials and portions of the building intact when exposed or as they 
appeared and were used in the past. 

3) Historic buildings are buildings and facilrries that are eligible for listing ot are listed in the National Register of 
Historic Places, or such properties deSignated as historic under a statute of the appropriate state or local government 
body. i 
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ed on an area near the door itself (see power as­
sisted door). 

circulation path: Examples include walks, hall­
ways, courtyards, stairways, and stair landings. 

common use: These are the spaces and ele­
ments that are made available for the use of resi­
dents of an apartment building, the occupants of 
an office building, or the guests of such residents 
or occupants. 

dwelling unit: A single-family home is a dwelling 
unit, and dwelling units are to be found in such 
housing types as townhouses and apartment 
buildings. 

element: Examples of elements are telephones, 
curb ramps, doors, drinking fountains, seating, and 
water closets. 

housing: Examples are one- and two-family 
dwellings, multifamily dwellings, group homes, ho­
tels, motels, dormitories, and mobile homes. 

operable part: Examples of operable parts are 
telephone coin slots, push buttons, and handles. 

parking space: This includes parking spaces that 
are located in parking garages, on streets and in 
lots. 

power-assisted door: The power assist is provid-
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ed upon the activation of a switch or the use of con­
tinued force applied to the door itself. If the switch 
or door is released, such doors immediately begin 
to close or close completely within 3 to 30 seconds 
(see automatic door). 

public use: Public use is often provided at a build­
ing or facility that is privately or publicly owned. 

site improvements: This includes features such 
as landscaping, pedestrian and vehicular path­
ways, outdoor lighting, and recreational facilities. 

sleeping accommodations: Dormitories and 
hotel or motel guest rooms are examples. 

telecommunications device for the deaf (TOO): 
TDD's include telecommunications display de­
vices, telecommunication devices for deaf per­
sons, text telephones or computers. 

temporary: Examples are temporary classrooms 
or classroom buildings at schools and colleges. 
Other examples are movable facilities at the 
perimeter of a major construction site to permit ac­
cessible and safe passage past the site. Structures 
directly associated with the actual processes of 
major construction, such as portable toilets, scaf­
folding, rigging, and trailers are not included. 

vehicular way: Examples are streets, driveways, 
and parking lots. 

Table A2.3{a) - Maximum Slopes 

Maximum Slope Maximum Rise Maximum Run 

1:9 16 in (405 mm) 12 ft (4 m) 

1 :6 4 in (100 mm) 2 ft (2 m) 

Table A2.3{b) - Nominal Minimum Door Leaf Widths 

Min Corridor/Room Min Door Leaf Width 

36 in (915 mm) 34 in (865 mm) 

40 in (1015 mm) 32 in 1) (815 mm) 

1) When the door provides 31 in (785 mm) clear opening in its full open position. 
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walk: This includes general pedestrian areas such 
as plazas and courts. 

A4.2 Space Allowances and Reach Ranges 

A4.2.1 Wheelchair Passage Width 

Space Requirements for Wheelchairs. Most 
wheelchair users need a 30-in (760 mm) clear 
opening width for doorways, gates, and other 
openings, when the latter are entered head-on. 
Greater clear widths are needed if the wheelchair 
user is unfamiliar with a building, if competing traf­
fic is heavy, if sudden or frequent movements are 
needed, or if the wheelchair is turned at an open­
ing. For most situations the addition of an inch of 
leeway on either side is sufficient. Thus, a mini­
mum clear width of 32 in (815 mm) provides ade­
quate clearance. However, if an opening or a re­
striction in a passageway is more than 24 in (610 
mm) long, it is essentially a passageway and is 36 
in (915 mm) wide minimum. 

Although people who use walking aids do maneu­
ver through clear width openings of 32 in (815 
mm), they need passageways and walks that are 
36 in (915 mm) wide for a comfortable gait. Crutch 
tips, often extending down at a wide angle, are a 
hazard in narrow passageways where they are not 
seen by other pedestrians. 

Able-bodied people in winter clothing, walking 
straight ahead with arms swinging, need 32 in (815 
mm) of width, which includes 2 in (51 mm) on ei­
ther side for sway, and another 1-in (25-mm) toler­
ance on either side for clearing nearby objects or 
other pedestrians. Almost all wheelchair users and 
those who use walking aids also manage within 
this 32-in (815-mm) width for short distances. 
Thus, two streams of traffic pass in 64 in (1625 
mm) of width in a comfortable flow. Sixty inches 
(1525 mm) provides a minimum width for a some­
what more restricted flow. If the clear width is less 
than 60 in (1525 mm), two wheelchair users are 
not able to pass but have to seek a wider place for 
passing. 

Forty-eight inches (1220 mm) is the minimum 
width needed for an ambulatory person to pass a 
nonambulatory or semiambulatory person. Within 
this 48-in (1220-mm) width, the ambulatory person 
has to twist to pass a wheelchair user, a semi­
ambulatory person, or a person with a seeing eye 
dog. There is little leeway for swaying or missteps. 
See Fig. BA4.2.1. 
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A4.2.3 'Nheelchair Turning Space. This standard 
specifies a minimum space of 60-in (1525-mm) di­
ameter for a pivoting 180-degree turn of a wheel­
chair. TI1is space is satisfactory for turning around, 
but many people are not able to turn without re­
peated tries and bumping into surrounding objects. 
The space shown in Fig. BA4.2.3 allows most 
wheelchair users to complete U-turns without diffi­
culty. 

A4.2.4 Clear Floor or Ground Space for 
Wheelchairs. The wheelchair and user shown in 
Fig. BA4.2.4 represent typical dimensions for a 
large adUlt male. The space requirements in this 
standard are based upon maneuvering clearances 
that accommodate most large wheelchairs. Fig. 
BA4.2,4 provides a uniform reference for design 
not COVEl red by this standard. 

A4.2.6 Side Reach. For the wheelchair user to 
reach to a height of 54 in (1370 mm) from the side 
of the wlheelchair, the user must be able to maneu­
ver the wheelchair clear floor space within 10 in 
(255 mm) horizontally of the object to be reached. 

A4.3 Accessible Route 

A4.3.1 General. Walks, paths, halls, corridors, 
aisles and other elements and spaces are part of 
an accessible route. 

Travel Distances. Many disabled people move at 
only very slow speeds; for many, traveling 200 ft 
(61 m) takes about 2 minutes. This assumes a rate 
of about: 1 1/2 ftls (455 mm/s) on level ground. It 
also assumes that the traveler moves continuous­
ly. However, on trips over 100 ft (30 m), some peo­
ple with disabilities rest frequently, which substan­
tially increases their trip times. Resting periods of 
two minutes for every 100 ft (30 m) are used to es­
timate travel times for people with severely limited 
stamina .. In inclement weather, slow progress and 
resting glreatly increase a person with a disability to 
exposune to the elements. 

Level, indirect routes or those with running slopes 
less than 1 :20 provide more convenience than di­
rect routes with maximum allowable slopes or with 
ramps. 

A4.3.3 Vlfidth. It is much more difficult for a wheel­
chair user to negotiate a U-turn (half-circle turn) 
around a narrow obstacle than to make two right­
angle turns separated by a distance of 48 in (1220 
mm) minimum. The access route therefore is to be 
wider if the wheelchair user negotiates a turn 
around at narrow obstacle. 



A4.3.4 Passing Space. The intersections of two 
walks, paths or corridors are considered passing 
spaces. 

A4.3.9 Egress. An area of refuge has a temporary 
use during egress. It serves as a staging area 
which provides relative safety to its occupants 
while potential emergencies are assessed, deci­
sions are made, and mitigating activities are 
begun. Refuge is thus a stage of the total egress 
process, a stage between egress from the immedi­
ately threatened floor area and egress, including 
assisted egress, by some route to the public way. 

An area of refuge is another building connected by 
a bridge or balcony, a compartment of a subdivid­
ed story, a protected elevator lobby, or an enlarged 
exit stair landing. The path of egress travel from an 
area of refuge to the public way frequently involves 
supervised or assisted use of elevators or stairs. 
The use of elevators for egress, especially during 
emergency conditions, is not an approach to be 
taken without considerable planning, ongoing ef­
fort, and a high degree of understanding on the 
part of everyone involved. Because of dangers in 
the use of elevators during fire or other emergen­
cies, their use is to be supervised by trained per­
sonnel using procedures in accordance with 
ASME/ANSI A 17.1, Safety Code for Elevators and 
Escalators. Elevators also have limited capacity 
and there are conflicting demands of other activi­
ties such as firefighting. Similarly, there are assis­
tance requirements, dangers, capacity limitations, 
and conflicting demands in the use of stairs as a 
means of egress from an area of refuge. 

To facilitate an adequate degree of understanding 
about the use of areas of refuge and about the as­
sociated assisted egress procedures, information 
should be provided to those using the facilities. 
The exact content of the information, its format 
(e.g., as a set of instructions), its distribution (e.g., 
either posted in the area of refuge or otherwise 
transmitted to users) must be determined on a 
case-by-case basis. The information must be tai­
lored to the specific facility, its emergency plan, 
and the intended audience. 

A4.3.10 Handrails. The requirements for 
handrails in this standard are for adults and chil­
dren five years of age and older. When children 
under five years of age are major users of a build­
ing or facility, an additional, lower handrail is useful 
especially if it has a smaller size to accommodate 
children's smaller hands which have a smaller grip 
diameter that ranges from 1 in to 1.3 in (25 mm to 
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33 mm). For children up to about eight years of 
age, it is suggested that the handrail diameter not 
exceed the 1 1/4 in (32 mm) minimum permitted for 
required handrails. For children of up to age 12, 
the handrail diameter should not exceed 1 3/4 in 
(45 mm). Alternatively, especially for younger chil­
dren, suitably sized and spaced vertical pickets 
can provide a handhold at whatever height a child 
may choose. Children apparently prefer to use, 
and can more effectively use, handrails or other 
graspable elements that are located at shoulder to 
head height. This is because of their developmen­
tal characteristics and their less-developed bal­
ance and walking abilities. Additional, secondary 
handrails at a height in the range of 28-34 in 
(710-865 mm) may be useful for the youngest stair 
users up to about three years of age, including 
some who would be best prevented from using 
stairs without close adult supervision. Handrail 
heights between 32-38 in (815-965 mm) may be 
useful for children in the three to five age range. 
These suggestions are preliminary pending further 
study of children's use of stairs and handrails. 

A4.3.11 Handrail Terminations and Extensions. 
Handrail details such as horizontal extensions and 
continuity at turns are useful for all users. Handrail 
extensions are especially needed by persons who 
wear leg braces or have similar disabilities. Such 
people use the handrail to balance themselves as 
they make the transitions between the stepped or 
sloping surfaces and the landings. Bending the 
handrail extension at 90 degrees to the direction of 
travel puts the extension out of reach and defeats 
its purpose. Continuous, inside handrails on 
switchback or dogleg stairs can indicate to the per­
son with a visual impairment that another stair 
flight begins immediately after the turn. The contin­
uous, inside handrail is not recommended to have 
segments with a slope that differs from the slope of 
the stairs. 

The most critical transition from level walking to 
stair use is at the top of a flight. One should be able 
to reach and grasp the handrail(s) in advance of at­
tempting the very critical, first descent step. 
Therefore, requirement 4.3.11.2 is presented as a 
safety convention useful for all users and as an ad­
ditional aid for those with perceptual or mobility 
disabilities. 

A less critical but still important transition is at the 
bottom of a stair flight. With requirement 4.3.11.3 
continuation of the handrail, at stair flight slope for 
the horizontal equivalent of one tread at the land-
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ing, means that a person's hand will find the end of 
(this portion of) the handrail at about the same in­
stant as the leading foot contacts the landing sur­
face. Either a termination (with a return) or a hori­
zontal extension is suitable at this point. 

Requirement 4.3.11.4 essentially says that the bot­
tom landing horizontal extension is only required 
where it is possible to provide it in relation to a wall 
or a guard. 

A4.4 Protruding Objects. 
Guide dogs are trained to recognize and avoid 
hazards. However, most people with severe im­
pairments of vision use the long cane as an aid to 
mobility. The customary cane technique is where 
the cane arcs from side to side and touches points 
outside both shoulders. 

Potentially hazardous objects may be detected by 
long cane users if they fall within the detection 
range of canes. See Fig. BA4.4. Visually impaired 
people walking toward an object detect an over­
hang if its lowest surface is no higher than 27 in 
(685 mm). When walking alongside protruding ob­
jects, they do not detect overhangs. Because of 
imperfect forward protection provided by the long 
cane and individual variations in how people use 
their canes, detection of protruding objects is not 
assured. Individuals with low vision may have poor 
acuity or depth perception and can not reliably see 
low lying protruding objects. 

A4.S Ground and Floor Surfaces 

A4.S.1 General. Ambulant and semiambulant 
people who have difficulty maintaining balance 
and those with restricted gaits are particularly sen­
sitive to slipping and tripping hazards. For such 
people, a stable and regular surface is necessary 
to walk safely. Wheelchairs are propelled most 
easily on surfaces that are hard, stable, and regu­
lar. Soft, loose surfaces such as shag carpet, loose 
sand, gravel, crushed stone or wet clay, and irreg­
ular surfaces such as cobblestone, significantly im­
pede movement of a wheelchair. 

Slip resistance is based on the frictional force nec­
essary to keep a shoe or crutch tip from slipping on 
a walking surface under the conditions of use likely 
to be found on the surface. Although it is known 
that the static coefficient of friction is one basis of 
slip resistance, there is not as yet a generally ac­
cepted method to evaluate the slip resistance of 
walking surfaces for all use conditions. 
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Cross slopes steeper than 1 :48 on walks and 
ground or floor surfaces cause considerable diffi­
culty in propelling a wheelchair in a straight line. 

A4.S.2 Changes in Level. As used in the stan­
dard, a "c:;hange in level" is a change in the eleva­
tion of a walking surface. For changes in level 
greater than 1/2 in (13 mm), 4.5.2.3 should not be 
construed as prohibiting the use of a walking sur­
face with a slope of 1 :20 maximum to accomplish a 
change in elevation. As indicated in 4.3.2.1, an ac­
cessible mute is permitted to slope 1 :20 maximum. 
When sCI sloped, a change in elevation naturally 
occurs. Such changes in elevation are not intend­
ed to be subject to 4.5.2. 

A4.S.3 Carpet. Much more is to be done in devel­
oping both quantitative and qualitative criteria for 
carpetingl. However, certain functional characteris­
tics are well established. When both carpet and 
padding are used, it is desirable to have minimum 
movement (preferably none) between the floor and 
the pad and the pad and the carpet, which would 
allow the carpet to hump or warp. In heavily traf­
ficked aneas, a thick, soft (plush) pad or cushion, 
particularly in combination with long carpet pile, 
makes it difficult for individuals in wheelchairs and 
those with other ambulatory disabilities to get 
about. This does not preclude their use in specific 
areas where traffic is light. Firm carpeting is 
achieved through proper selection and combina­
tion of pad and carpet, sometimes with the elimina­
tion of thE~ pad or cushion, and with proper installa­
tion. 

A4.S Par-king Spaces and Passenger Loading 
Zones 

A4.S.1 Gieneral. Parking spaces designated for 
people with physical disabilities and accessible 
passengler loading zones that serve a particular 
building are recommended to be located on the 
shortest possible accessible circulation route to an 
accessible entrance of the building. In separate 
parking structures or lots that do not serve a partic­
ular buildling, parking spaces for a person with a 
physical disability are recommended to be located 
on the shortest possible circulation route to an ac­
cessible pedestrian entrance of the parking facility. 

A4.6.2 Pinking Spaces. Signs designating park­
ing spacE~s for a person with a physical disability 
are seen from a driver's seat if the signs are 
mounted high enough above the ground and locat­
ed at the jfront of a parking space. 



A4.6.4 Van Parking Space. A side lift that loads 
perpendicular to the van requires an aisle that is 96 
in (2440 mm) wide. 

A4.8 Ramps 

A4.8.1 General. Ramps are essential for wheel­
chair users if elevators or lifts are not available to 
connect different levels. However, some people 
who use walking aids have difficulty with ramps 
and prefer stairs. 

A4.8.2 Slope and Rise. The least possible slope 
should be used for any ramp. The ability to man­
age an incline is related to both its slope and its 
length. Wheelchair users with disabilities affecting 
arms or with low stamina have serious difficulty 
using inclines. Most ambulatory people and most 
people who use wheelchairs manage a slope of 
1: 16. Many people do not manage a slope of 1: 12 
for 30 ft (9 m). Many people who have difficulty ne­
gotiating very long ramps at relatively shallow 
slopes manage very short ramps at steeper 
slopes. Ramps are recommended to be straight, 
not curved, unless engineering analysis has been 
performed to ensure that the slope of the curved 
ramp is not steeper than 1: 12 anywhere along the 
line of traffic. It is necessary to ensure that all four 
wheels of a wheelchair remain in contact with the 
ramp surface at all times. See A4.8.6 also. 

Movement either up or down the ramp slopes per­
mitted for the historical alternative discussed in 
A2.3.2 requires wheelchair users to have excep­
tional strength and stamina or skilled assistance or 
both. In addition, ambulatory users encounter un­
usual safety problems unless compensating fea­
tures, beyond those required by this standard, are 
provided. 

A4.8.6 Cross Slope and Surfaces. A curved 
ramp is likely to have a difference in elevation from 
inside to outside of the curve which creates a cross 
slope steeper than 1 :48, and a doubly curved sur­
face on which only three of the four wheels of a 
wheelchair rest at anyone time. Dangerous han­
dling problems are therefore created for the wheel­
chair user. See A4.8.2 also. 

A4.10 Elevators 

A4.10.1.5 Tactile Signage on Hoistway 
Entrances. Plates that have the appropriate 
raised characters are acceptable provided the 
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plates are permanently fixed to the hoistway en­
trance jambs. 

A4.10.1.6 Door Protective and Reopening 
Device. The requireq door reopening device holds 
the door open for 20 seconds if the doorway re­
mains obstructed. After 20 seconds, the door be­
gins to close. However, if designed in accordance 
with ASME/ANSI A17.1, the door closing move­
ment is still stopped if a person or object exerts suf­
ficient force at any point on the door edge .. 

Owing to the kinetic nature of the motion, reversal 
of the closing door is not instantaneous. Until the 
continued movement of the door is arrested, it is 
possible that limited movement of the door causes 
it to come in contact with a person or object in its 
path. 

A4.1 0.1.7 Door and Signal Timing for Hall Calls. 
This subsection allows variation in the location of 
call buttons, advance time for warning signals, and 
the door-holding period used to meet the time re­
quirement. Examples of the application of this pro­
vision are shown in Fig. BA4.1 0.1.7. 

A4.1 0.1.9 Inside Dimensions of Elevator Cars. 
See Fig. BA4.1 0.1.9 for one example of accept­
able elevator car dimensions. Elevator car floor 
plans that may meet the intent of the criteria are 
available from: National Elevator Industry, Inc., 
185 Bridge Plaza North, Room 310, Fort Lee, New 
Jersey 07024. 

A4.1 0.1.12 Car Controls. Industry-wide standard­
ization of elevator control panel design makes all 
elevators significantly more convenient for use by 
people with severe visual impairments. 

In many cases, it is possible to locate the highest 
control on elevator panels within 48 in (1220 mm) 
from the floor. 

Permanently applied plates that have the appropri­
ate raised characters and symbols are an accept­
able means of providing raised control designa­
tions. 

A4.1 0.1.13 Car Position Indicators. A verbal an­
nouncement can serve as an audible signal and is 
preferred by persons with visual impairments and 
the general public. A non-verbal, audible signal is 
difficult to use in high rise buildings and when non­
standard floor arrangements (e.g., basement, 
lobby, mezzanine, 2nd floor, .. , 12th floor, 14th 
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floor, etc) are utilized. 

A special button is sometimes provided that acti­
vates the audible signal within the given elevator 
only for the desired trip, rather than maintaining the 
audible signal in constant operation. The elevator 
industry recommends the button be identified by 
the symbol "S" and be located with, immediately 
above or immediately below the emergency but­
tons on the car operating panel. 

A4.1 0.1.14 Emergency Communications. A de­
vice that requires no handset is easier to use by 
people who have difficulty reaching. 

A4.12 Windows 
Examples of the types of windows that are covered 
by this provision include double-hung and sliding 
windows plus casement and awning windows that 
do not have cranks. 

A4.13 Doors 

A4.13.8 Thresholds at Doorways. Thresholds 
and changes in surface height in doorways are 
particularly inconvenient for wheelchair users who 
also have low stamina or restrictions in arm move­
ment, because complex maneuvering is required 
to get over the level change while operating the 
door. 

A4.13.9 Door Hardware. Some people with dis­
abilities are unable to grasp objects with their 
hands or twist their wrists. Such people are unable 
to or have great difficulty in operating door hard­
ware other than lever-operated mechanisms, 
push-type mechanisms, and U-shaped handles. 

A4.13.10 Door Closers. Closers with delayed ac­
tion features give a person more time to maneuver 
through doorways. They are particularly useful on 
frequently used interior doors. When used on fire 
doors, the closer is recommended to be adjusted 
so that the delay does not exceed requirements 
established by the administrative authority. Spring 
hinges are not considered door closers that would 
have to comply with the closing speed criteria. 

A4.13.11 Door-Opening Force. Although some 
people with disabilities are unable to exert the 
maximum allowable force to open the door, as 
given in this subsection, these forces are the mini­
mum practical forces to permit the door closers to 
function. Door closers have certain minimum clos­
ing forces to close doors satisfactorily. Opening 
forces are measured with a spring scale as follows: 
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1 . Hinged Doors. Apply force perpendicular to 
the door at the actuating device or 30 in (760 
mm) from the hinged side, whichever is the far­
thest from the hinge. 

2. Sliding or Folding Doors. Apply force paral­
lel to the door at the door pull or latch. 

3. Application of the Force. Apply force grad­
ually so that the applied force does not exceed 
the resistance of the door. Air-pressure differen­
tials, especially in high-rise buildings, have an 
adverse effect on door-opening force. 
Accessible openings located in these areas 
somet~mes require modification of this subsec­
tion or possibly the use of automatic or power­
assistHd doors to comply with allowable forces 
given. 

Forces to operate a door involve more than a sim­
ple singlE~ operation. For example, doors that are 
latched are unlatched by a force that consists of 
depressing a lever or applying a direct force. The 
additional force to overcome the inertia of a door 
exceeds that required to maintain movement of the 
door. In general, only a momentary auxiliary force 
is recommended to be permitted to exceed the 
force givEm in 4.13.11. 

A4.13.14 Door Surface. Some persons with dis­
abilities push against doors with their chairs or 
walkers to open them .. Applied kickplates on doors 
with closf~rs reduce required maintenance by with­
standing abuse from wheelchairs and canes. To 
be effective, they cover the door width, less ap­
proximat'ely 2 in (51 mm), up to a height of 12 in 
(305 mm) from the bottom edge and be centered 
across the top. 

A4.1S Drinking Fountains and Water Coolers 

A4.1S.1 IGeneral. This Section is not intended to 
cover bottle type water coolers which generally 
rely on paper cups and are not permanently piped. 

A4.1S.2.·1 Height. Commercially available drinking 
fountains having two spouts at varying heights are 
ideally suited both for people in wheelchairs and 
people who find it difficult or awkward to bend low. 
One SPOlUt adheres to the 36-in (865 mm) height; 
the recommended height for the higher spout is 42 
in (1070 mm), measured from the floor. 

A4.1S.2.:Z Location. If the spout is located lower or 
farther forward or both, the maximum distance 
from the front edge becomes less critical. Front 
edge is the basin edge, not the controls. 



A4.16 Toilet Rooms, Bathrooms, Bathing 
Facilities, and Shower Rooms 

A4.16.2 Doors. When a door opens into a bath­
room, sufficient maneuvering space is provided 
within the room for a person using a wheelchair to 
enter, close the door, use the fixtures, reopen the 
door, and exit without undue difficulty. 

A4.16.3 Clear Floor Space. The wheelchair ma­
neuvering space overlaps the required clear floor 
spaces at fixtures and extends under the lavatory 
19 in (480 mm) maximum because knee space is 
provided. However, because toe or knee space is 
not available at the toilet, the wheelchair maneu­
vering space is clear of the toilet. Design and loca­
tion of floor drains should not impede the use of 
plumbing fixtures. 

A4.16.S Medicine Cabinets. Other methods for 
storing medical and personal care items are very 
useful to people with physical disabilities. Shelves, 
drawers, and floor-mounted cabinets are provided 
within the reach ranges of a person with a disabili­
ty. 

A4.16.6 Mirrors. If mirrors are to be used by both 
ambulatory people and wheelchair users, then 
they are 74 in (1880 mm) high minimum at their 
topmost edge. A single full-length mirror accom­
modates all people, including children. 

A4.17 Water Closets 

A4.17.2 Clear Floor Space. The required 48 in 
(1220 mm) in front of the water closet equates to a 
room dimension of 75 in (1905 mm) for conven­
tional flush, valve operated fixtures and 79 in (2005 
mm) for tank type fixtures. 

A4.17.3 Height. Preferences for the heights of toi­
let seats vary considerably among persons with 
disabilities. Higher seat heights are an advantage 
to some ambulatory persons with disabilities but a 
disadvantage for some wheelchair users and oth­
ers. Toilet seats that are approximately 17 to 19 in 
(430 to 485 mm) high is a reasonable compromise. 
Seats and filler rings of various thicknesses are 
available to adapt china-fixture rims, which vary 
from 14 to 18 in (355 to 455 mm) high, to these re­
quirements. 

A4.17.4 Grab Bars. Fig. BA4.17.4 shows the diag­
onal and side approaches used to transfer from a 
wheelchair to a water closet. Some wheelchair 
users transfer from the front of the toilet, while oth­
ers use a 90-degree approach. Most people who 
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use these two additional approaches also use ei­
ther the diagonal approach or the side approach. 

A4.17.S Flush Controls. Flush valves and related 
plumbing are sometimes located behind walls or to 
the side of the toilet, or a toilet seat lid can be pro­
vided if plumbing fittings are directly behind the toi­
let seat. Such deSigns reduce the chance of injury 
and imbalance caused by leaning back against the 
fittings. Flush controls for tank-type toilets have a 
standardized mounting location on the left side of 
the tank (facing the tank). Tanks are available by 
special order with controls mounted on the right 
side; their use facilitates compliance with the stan­
dard. If administrative authorities require flush con­
trols for flush valves to be located in a position that 
conflicts with the location of the rear grab bar, then 
that bar may be split or shifted toward the wide side 
of the toilet area. 

A4.18 Toilet Stalls 

A4.18.3 Wheelchair Accessible Stalls. The 60 in 
(1525 mm) wide toilet stall effectively serves most 
wheelchair users. The minimum width toilet stall 
that serves wheelchair users is 48 in (1220 mm). 
Alternate wheelchair stalls may be permitted by 
the administrative authority in new construction 
where a conforming wheelchair accessible stall is 
also provided, and in existing construction where a 
conforming wheelchair accessible stall can not be 
used without significant structural alteration. 
Minimum dimensions of the alternate stall are 48 in 
(1220 mm) wide and 66 in (1675 mm) deep for wall 
hung water closets and 69 in (1755 mm) deep for 
floor mounted water closets. See Fig. BA4.18.3. A 
wheelchair accessible stall less than 48 in (1220 
mm) wide does not effectively serve most wheel­
chair users and should not be permitted. 

A4.18.4 Ambulatory Accessible Stalls. A 36 in 
(915 mm) wide toilet stall with a grab bar on each 
side wall effectively serves people with balance 
problems or ambulatory disabilities who need to 
support themselves. 

A4.18.7 Coat Hooks and Shelves. 
Measurements are to be taken to the top of the 
shelf or coat hook. 

A4.19 Urinals 

If sufficient water closets, accessible and nonac­
cessible, are provided to satisfy code require­
ments, the installation of an accessible urinal is 
discretionary . 
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A4.20 Lavatories and Sinks 

A4.20.2.1 Lavatories. Built-in lavatories in coun­
tertops should be placed as close as possible to 
the front edge of the countertop. 

A4.20.4 Exposed Pipes and Surfaces. Water 
supply and drain pipes, where they come in con­
tact with the users limbs, are insulated or other­
wise treated to prevent contact with the legs of 
wheelchair users because cold causes muscle 
spasms and heat burns the legs that do not have 
functioning nerves. Moreover, contact with the 
pipes causes cuts and bruises. 

A4.20.5 Faucets. Conventional one-quarter-turn, 
lever-operated, push-type, and automatically con­
trolled mechanisms are examples of acceptable 
designs. 

A4.21 Bathtubs 

A4.21.3 Seat. The built-in seat at the head end of 
the tub is a transfer surface for people to sit on 
while transferring down into the tub. See Fig. 
B4.21.2(b). 

A4.22 Shower Stalls 

A4.22.1 General. The recommended shower 
stalls are for independent use by an individual. 
Stalls between the two recommended sizes do not 
effectively serve disabled persons who wish to use 
a shower without assistance. 

A4.22.2.1 Transfer-Type Showers. Shower stalls 
that are 36 by 36 in (915 by 915 mm) wide provide 
additional safety to people who have difficulty 
maintaining balance because all grab bars and 
walls are within easy reach. Seated people use the 
walls of these showers for back support. 

The shower stall with inside finish dimensions of 
36 by 36 in (915 by 915 mm) has been designated 
a transfer-type stall to indicate that wheelchair 
users can transfer from their chair to the required 
seat. The shape of the seat provides support when 
the user's back is placed in the corner for support 
while using the shower. The seat is required to be 
essentially the full depth of the stall; it must be flush 
with the front edge of the seat wall to minimize the 
distance between the seat and the wheelchair so 
as to facilitate a transfer. The seat wall must be 
free of grab bars to allow a person to slide onto the 
seat and a portion of the adjacent back wall must 
be without a grab bar so the person's back can be 
placed against the walls for support. 
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The 36 by 36 in (915 by 915 mm) dimensions will 
allow a person of average size to reach and oper­
ate the controls without difficulty, while providing 
reasonable knee space for larger users. A transfer­
type shower stall is also intended to serve persons 
without disabilities so a folding seat would provide 
more space for a standing person. Rounding of 
corners as necessitated in the manufacture of pre~ 
fabricatl3d shower stalls does not interfere with 
use. Typically, the dimensions would be measured 
at the center of the walls rather than at the corners. 

A threshold with a 1/2 in (13 mm) maximum height 
will help reduce the amount of water that will reach 
the bathroom floor while allowing the front wheels 
of many wheelchairs access to the shower stall. 
There are wheelchairs that have very small wheels 
which can not be moved easily, or in some in­
stances safely, over a threshold. 

A4.22.2:.2 Roll-in Type Showers. A 30 in (760 
mm) minimum width is acceptable when alter­
ations are made, since the shower stall in Fig. 
84.22.2 will fit into the space commonly provided 
for a bathtub. In new construction, the preferred 
minimum width is 36 in (915 mm). Three grab bars 
can be used in lieu of the single, wraparound grab 
bar depicted in Fig. 84.22.2.2. 

A4.22.3 Seat. Either a fixed or a folding seat is per­
mitted. The seat is required to be "L" shaped so the 
user can get the additional stability provided by the 
adjacent walls. 

A4.22.6i Shower Unit. In facilities where vandal­
ism causes a maintenance problem, such as in 
isolated or unmonitored areas, a fixed shower 
head is used in lieu of a hand-held shower head. 
The fixl3d shower head is mounted 48 in (1220 
mm) above the shower floor. 

A4.23 Storage 

A4.23.4~ Hardware. Touch latches and U-shaped 
pulls an~ acceptable. 

A4.24 Cirab Bars, and Tub and Shower Seats 

A4.24."1 General. Many people with disabilities 
rely heavily upon grab bars to maintain balance 
and prevent serious falls. Many people brace their 
forearms between supports and walls to give them 
more leverage and stability in maintaining balance 
or for li'fting. The grab bar clearance of 1 1/2 (38 
mm) required in this standard is a safety clearance 
to prevl3nt injuries from arms slipping through the 
openin{~. This clearance also provides a minimum 
space for gripping. 



A4.24.2.S Method of Mounting. Grab bars that 
are wall mounted do not affect the measurement of 
required clear floor space where the space below 
the grab bar is clear and does not present a knee 
space encroachment as provided in 4.2.4.3. 
However, a floor mounted grab bar system, de­
pending on the specific configuration, may en­
croach on knee space and would affect how re­
quired clear floor space is measured. This require­
ment is included to ensure that the grab bar 
installation does not obstruct the required clear 
floor space. Retractable grab bars which meet 
structural requirements may be considered equiv­
alent. 

A4.2S Operable Parts of Equipment and 
Appliances 

A4.2S.1 General. Examples of operable parts that 
are within the scope of this provision include light 
switches, dispenser controls, electrical recepta­
cles and communications system receptacles. 

The nature of certain specialized communication 
equipment and similar equipment precludes instal­
lation at the specified locations. Such equipment is 
then located as close as is feasible to the reach 
range. 

A4.2S.3 Height. All of a control, receptacle, or 
other operable part is to be within the specified 
reach ranges. 

A4.26 Alarms 

A4.26.1 General. The specifications in this section 
do not preclude the use of zoned or coded emer­
gency alarm systems. In zoned systems, the visual 
alarm signals in an area flash whenever an audible 
signal sounds in the area. The standards regarding 
visual alarm signals provide comparable coverage 
and protection for persons with hearing impair­
ments as well as for those depending on audible 
al~Hms. The provisions in this section for visual 
alarm signals were derived from research on facili­
ties not designed for sleeping, e.g., business occu­
pancies. In sleeping rooms additional methods for 
awakening sleeping persons who have hearing im­
pairments are necessary. 

A4.26.2 Audible Alarm Signals. Audible emer­
gency signals are to have an intensity and frequen­
cy that attract the attention of individuals who have 
partial hearing loss. People over 60 years of age 
generally have difficulty perceiving frequencies 
higher than 4,000 Hz. 
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A4.26.3 Visible Signaling Appliances. In zoned 
systems, the emergency exit lights in an area flash 
whenever an audible signal rings in the area. The 
color of visual signaling appliances is clear (Le., 
unfiltered or clear filtered) white light. These speci­
fications preclude the use of "xenon" type lamps 
used in motion picture projection equipment. In 
planning for appliance placement, care is taken not 
only to observe the minimum requirements given 
here, but to optimize appliance effectiveness. For 
example, in a large work area, an individual em­
ployee more than 50 ft (15 m) from a visible signal­
ing appliance does not receive light of the recom­
mended intensity. It is recommended that the work 
space be organized so that any hearing impaired 
occupant has his or her work area as close to the 
visible signaling appliance as feasible. For odd­
shaped rooms, the appliance(s) is placed so as to 
illuminate, directly or by reflection, all spaces in the 
room where partitions may block a signal. See Fig. 
BA4.26.3(a) and (b). Normally, appliances are wall 
mounted to achieve reflectance from the ceiling. 

An example of using Table 4.26.3.2.1 for maxi­
mum room size determinations with a non-cen­
tered visible signaling appliance location is shown 
in Fig. BA4.26.3(c). In this example, the visible sig­
naling appliance is mounted 20 ft (6 m) from the 
farthest adjacent wall in a 30 ft by 30 ft (9 m by 9 m) 
room. The maximum room size calculated in ac­
cordance with 4.26.3.2.1 and Table 4.26.3.2.1 is, 
therefore, 20 ft (6 m) by 2 equals 40 ft by 40 ft (12 
m by 12 m). This would require that a 60 candela 
appliance be installed. 

When more than one visible signaling appliance is 
installed in a room in accordance with Table 
4.26.3.2.1, each appliance should be located so as 
to maximize its area of coverage, while minimizing 
overlapping coverage with other appliances. See 
Fig. BA4.26.3(d), (e) and (f) for examples of cor­
rect and incorrect location of a 15 candela visible 
signaling appliance on each wall of a 40 ft by 40 ft 
(12 m by 12 m) room.Refer also to NFPA Standard 
72 (to be published in 1993), Chapter 6, for addi­
tional information on locating visible signaling ap­
pliances. 

In accessible sleeping accommodations or other 
rooms where people with hearing impairment 
might work or reside, locate visible signaling appli­
ances to ensure they will be seen by the intended 
viewers regardless of their orientation to the appli­
ance. The amount of light usually necessary to 
awaken a sleeping deaf person is an effective in-
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tensity of 110 candela. However, this is as high as 
177 candela if smoke obscures the intensity of the 
warning light. Incandescent light bulbs are not con­
sidered effective. Additional rooms beyond those 
accessible to wheelchair users are recommended 
to be equipped with emergency visible signaling 
appliances. 

In rooms which are less than 60 ft by 60 ft (18 m by 
18 m), the use of more than one visible signaling 
appliance may trigger photo sensitive epilepsy. 
The minimum number of appliances should be 
used to cover the space. 

A4.27 Detectable Warnings - Standardization 
Recognition of, and quick response to, detectable 
warnings is maximized by standardization of mate­
rial as well as surface texture and color. Provision 
of too many detectable and tactile warnings or fail­
ure to standardize such warnings weakens their 
usefulness. Detectable and tactile warnings are 
also visual signals to guide dogs, since dogs are 
trained to respond to a large variety of visual cues. 

A4.28 Signage 

A4.28.1 General. Much of the information in 4.28 
was developed to assist the large number of peo­
ple who are visually impaired but have some resid­
ual sight. In building complexes where finding loca­
tions independently on a routine basis is a necessi­
ty (for example, college campuses), tactile maps or 
prerecorded instructions are very helpful to visually 
impaired people. Several maps and auditory in­
structions have been developed and tested for 
specific applications. The type of map or instruc­
tions used are based on the information to be com­
municated, which depends highly on the type of 
buildings or users. Tactile signage is used where 
permanent signs identify the following rooms and 
spaces. 
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Hotel guest rooms 

Tenant space entrances 

Entrances to apartment units 

Patient rooms in medical facilities 

Classrooms and offices in schools and col­
leges 

Common use areas 

Rest rooms 

Areas of refuge 

Landmarks easily distinguished by visually im­
paired individuals are useful as orientation cues. 
Such cues include changes in illumination level, 
bright colors, unique patterns, wall murals, location 
of special equipment, or other architectural fea­
tures (for example, an exterior view). 

Many pelople with disabilities have limitations in 
movement of their head and reduced peripheral vi­
sion. Thus, signage positioned perpendicular to 
the path of travel is easiest for them to notice. 
People ~~enerally distinguish signage within an 
angle of ,30 degrees to either side of the centerline 
of their face without moving their head. 

A4.28.2 Character Proportion. The legibility of 
printed characters is a function of viewing dis­
tance, ciharacter height, the ratio of the stroke 
width to the height of the character, the contrast of 
color between character and background, and 
print font.. 

A4.28.3 Character Height. The size of characters 
is based upon the intended viewing distance. Sans 
serif typE~faces or a simple serif typeface without 
excessive flourishes or deviation in stroke width 
have been found to be the most legible. A severely 
nearsighted person has to be much closer to see a 
character of a given size accurately than a person 
with normal visual acuity. 

A4.28.4 IPictograms. Pictograms which are un­
derstood by sighted persons are frequently not dis­
cernible or interpretable by visually impaired per­
sons; therefore, pictograms are accompanied by 
tactile, text descriptors complying with 4.28.7. 

A4.28.5 I=inish and Contrast. An eggshell finish 
(11 to 19 degree gloss on 60 degree glossimeter) 
is recommended. Research indicates that signs 
are more legible for persons with low vision when 
characters contrast with their background by 70 
percent minimum. Contrast, in percent, is deter­
mined by: 

Contrast = [(81 - 82)/81] x 100 

where 81 = light reflectance value (LRV) of the 
lighter area 

and 8~~ = light reflectance value (LRV) of the 
darker area. 

Note that in any application both white and black 
are never absolute; thus, 81 never equals 100 and 
82 is always greater than O. The greatest readabil­
ity is usually achieved through the use of light-col­
ored characters or symbols on a dark background. 



A4.28.6 Tactile Characters or Symbols. Blind 
persons read either tactile characters or Braille; 
many of them do not read both. Therefore, tactile 
signs include both raised characters and Braille. 
Both tactile characters and Braille are most legible 
when the raised profile in cross-section (perpen­
dicular to the face of the letter) is rounded or trape­
zoidal. Tactile characters and Braille having rec­
tangular profiles are not as legible. 

Grade II Braille is standard literary Braille in which 
numerous contractions shorten words. The stan­
dard dimensions for Braille (per Specification 
#800, National Library Service, National Library of 
Congress) are: 

Nominal height.. ............... 0.019 in (0.5 mm) 

Nominal base 

diameter ........................ 0.057 in (1.5 mm) 

Nominal distance 

center to center 

of adjacent dots 

in same ceiL ................... 0.092 in (2.3 mm) 

Nominal distance 

center to center 

of corresponding 

dots in adjacent 

cells ............................... 0.245 (6.2 mm) 

Nominal line 

spacing of Braille 

cells center to 

center of nearest 

corresponding dots 

in adjacent lines ............. 0.400 in (10.2 mm) 

A4.28.7 Location of Tactile Signage. In order to 
be useable by the visually impaired, tactile signs 
should be mounted in consistent locations. The 
latch side of single doors is preferred, as signs lo­
cated at the hinge side are obscured when doors 
are open. In locations having double doors, tactile 
signs are mounted to the right of the right hand 
door, as it is approached. The signs should be 
mounted outside the swing of a door to preclude a 
person from being struck by a door and such that a 
person may approach within 3 in (75 mm) of the 
sign without encountering protruding objects. 

CABO/ANSI A117.1-1992 

Thus, visually impaired travellers following cus­
tomary pedestrian traffic patterns by travelling to 
the right side of corridors or spaces encounter 
signs before they encounter the associated doors. 

A4.28.8 Symbols of Accessibility. The interna­
tional symbol of accessibility and appropriate di­
rectional signage are placed at inaccessible en­
trances indicating the direction to the nearest ac­
cessible entrance. 

A4.29 Telephones 

A4.29.3 Mounting Height. In localities where the 
dial-tone-first system is in operation, calls are 
placed at a coin telephone through the operator 
without inserting coins. The operator button is usu­
ally located at a height of 46 in (1170 mm) if the 
center of the coin slot of the telephone is at 54 in 
(1370 mm). All other operable parts are under the 
specified reach range. Measurements for reach 
limits are made to the center of the coin slot. 

A generally available public telephone with a coin 
slot mounted lower on the equipment would allow 
universal installation of telephones at a height of 
48 in (1220 mm) or less to all operable parts. 

A4.30 Automatic Teller Machines 
Access can be provided, for example, with simple 
tactile markings to orient fingers to the keypad, ex­
plained to users in a set of Braille or taped instruc­
tions handed to the user with the card. Output 
could be by voice synthesis through a jack ac­
cessed with headphones owned by the' user. 

A4.31 Seating, Tables, Work Surfaces, and 
Service Counters 

A4.31.4 Height of Work Surfaces and Service 
Counters. The height of any type of counter, table, 
work surface and the like is related to the needs of 
the wheelchair user rather than an occupancy. 

Different types of work require different work sur­
face heights for comfort and optimal performance. 
Light detailed work, such as writing, requires a 
work surface close to elbow height for a standing 
person. Heavy manual work, such as rolling 
dough, requires a work surface height about 10 in 
(255 mm) below elbow height for a standing per­
son. The principle of a high work surface for light 
detailed work and a low work surface for heavy 
manual work also applies for seated persons; how­
ever, the limiting condition for seated manual work 
is clearance under the work surface. 
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Table A4.31 - Convenient Heights of Work Surfaces for Seated People1 

Conditions of Use Short 'Women Tall Men 
in mm in mm 

Seated in a wheelchair: 
Manual work: 

Desk or removable armrests 26 660 30 760 

. Fixed, full-size armrests2) 323) 815 323) 815 
Light, detailed work: 

Desk or removable armrests 29 735 34 865 

Fixed, full-size armrests2) 323) 815 34 865 

Seated in a 16-in (405 mm) high chair: 
Manual work 26 660 27 685 
Light, detailed work 28 710 31 785 

1) All dimensions are based on a work-surface thickness of 1 1/2 in (38 mm) and a clearance of 1 1/2 in (38 
mm) between legs and the underside of a work surface. 

2) This type of wheelchair arm does not interfere with the positioning of a wheelchair under a work surface. 

3) This dimension is limited by the height of the armrests; a lower hHight would be preferable. Some people in 
this group prefer lower work surfaces, which require positioning the wheelchair back from the edge of the 
counter. 

Table A4.31 shows convenient work surface 
heights for seated persons. The great variety of 
heights for comfort and optimal performance indi­
cates a need for alternatives or a compromise in 
height if both people who stand and people who sit 
are using the same counter area. 

Service counters serve as duty stations for em­
ployees who require knee clearances and as tem­
porary work surfaces for wheelchair users having a 
need to communicate or make transactions with 
personnel. 

A4.32 Auditorium and Assembly Areas 

A4.32.2 Size of Wheelchair Locations. Provision 
of a space large enough for two wheelchairs allows 
people who are coming to a performance together 
to sit together. 

A4.32.3 Placement of Wheelchair Locations. 
The location of wheelchair areas is planned so that 
a variety of positions within the seating are provid­
ed. This allows choice in viewing and price cate­
gories. 

A4.32.S Placement of Listening Systems. For 
live oral presentations, seats within 50 ft (15 m) 
viewing distance of the stage or presentation 
areaenable many persons with impaired hearing to 
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"speech read" the presenter's facial 
expressionsFor other presentations, not primarily 
oral, a greater viewing distance may be more de­
sirable. 

A4.33 Dwelling Units 

A4.33.1 General. A person with a disability who 
lives in an accessible dwelling unit of a multifamily 
building or a housing project wants to participate in 
all on-site social activities, including visiting neigh­
bors in their dwelling units. Hence, any circulation 
paths among all dwelling units and among all on­
site facilities should be as accessible as possible. 
An accessible second exit in dwelling units pro­
vides an extra margin of safety in a fire. 

The Fair Housing Amendments Act of 1988 re­
quires a substantial number of minimally adaptable 
dwelling units (see regulations at 24 CFR 100.205 
and acc,essibility guidelines at 24 CFR Ch. I, 
Subch. A, App. II). 

In establishing administrative provisions as de­
scribed in 2.0, administrative authorities specify 
the number of dwelling units to be fully adaptable 
or accessible, or procedures for determining the 
number to be fully adaptable or accessible, for dif­
ferent types of construction (i.e., new construction 
or remodeling or alterations). In addition, adminis-



trative authorities specify whether those fixtures for 
which height ranges are provided in 4.33.3 and 
4.33.4 are to be permanently installed at a specific 
height or whether they are to be designed for 
adaptability. 

A4.33.2 Adaptability. Adaptable dwelling units 
are particularly beneficial in rental housing where 
the demand for accessible units varies over time. 
Dwelling units designed for adaptability accommo­
date either able-bodied residents or residents hav­
ing any of the disabilities described in 1.1, and 
have the further advantage of allowing the user to 
select the degree of accessibility that is desired. 
For example, an occupant chooses to have grab 
bars installed in the bathroom but prefers the stan­
dard-height counter and sink. 

Where parking is provided for facilities with all 
dwelling units designed for adaptability, accessible 
parking spaces are provided according to the num­
ber and particular needs of the disabled residents 
occupying the adaptable units. 

The subsections on bathrooms and kitchens spec­
ify a range of heights and clearances within which 
certain fixtures are installed (for example, grab 
bars at bathtubs and toilets, and work surfaces and 
sink heights in kitchens). In the case of grab bars, 
provision is made for later installation within the 
specified height range, as requested by the occu­
pant of the dwelling unit. Other fixtures are perma­
nently installed at a height within these ranges, or 
the fixtures are adjustable within the ranges. 

A4.33.3 Bathrooms. Although not required by 
these specifications, it is important to install grab 
bars at toilets, bathtubs, and showers if it is known 
that a dwelling unit is to be occupied by elderly 
people or people with severe disabilities. 

A4.33.4.5 Sink. Installing a sink with a drain at the 
rear so that plumbing is as close to the wall as pos­
sible provides additional clear knee space for 
wheelchair users. 

A4.33.4.6 Ranges and Cooktops. Although not 
required for minimum accessibility, countertop 
range units in a counter with adjustable heights are 
an added convenience for wheelchair users. 

A4.33.4.7 Ovens. Countertop or wall-mounted 
ovens with side-opening doors are easier for peo­
ple in wheelchairs to use. Clear spaces 30 in (760 
mm) wide minimum under counters at the side of 
ovens are an added convenience. The pull-out 
board or fixed shelf under side-opening oven doors 
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provides a resting place for heavy items being 
moved from the oven to a counter. 

A4.33.4.8 Refrigerator/Freezers. Side-by-side 
refrigerator/freezers provide the most usable 
freezer compartments. Locating refrigerators so 
that their doors swing back 180 degrees is more 
convenient for wheelchair users. 

A4.33.4.10 Kitchen Storage. Full-height cabinets 
or tall cabinets are recommended to be provided 
rather than cabinets mounted over work counters. 
Additional storage space located conveniently ad­
jacent to kitchens makes up for space lost when 
cabinets under counters are removed. 
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Appendix B 
(informative) 

III ustrations 
The figures contained in this Appendix are provided only to illustrate some of the criteria in the standard. They 
are not part of the standard and are not intended to introduce critleria that are not contained in the standard. 
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Fig. 84.2.2 
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Fig. 84.2.3 
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Fig. 84.2.6.1 
Unobstructed Side Reach Limit 

Fig. 84.2.6.2 
Obstructed Side Reach Limit 
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Fig. 84.3.3 
Accessible Route Width for Turns 
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Fig. 84.3.10.3 
Continuous Inside Handrails 
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Fig. 84.4 
Protruding Objects (continued) 
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Measurement of Curb Ramp Slopes 
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HORIZONTAL PROJECTION 

OR RUN 
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Maximum Rise Projection 

Slope in mm ft m 

I: 12 to 1:15 30 760 30 9 

1:16 to 1:19 30 760 40 12 

1:20 30 760 50 15 

Fig. 84.8.2 
Components of a Single Ramp Run and Sample Ramp Dimensions 
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Example of Clear Width and Edge Protection 
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Usable Tread Width and Examples of Acceptable Protruding Nosings 
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(f) Latch-Side Approach - Sliding Door 
and Folding Doors 

Maneuvering Clearances at Doors (continued) 
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Wheelchair Accessible Toilet Stalls­
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Fig. 84.18.3.2 
Wheelchair Accessible Toilet Stalls­

Door Swiog 10 
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Ambulatory Accessible Stall 
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(a) With Seat in Tub 

SYMBOL KEY: 

• = Shower controls 

~ = Shower head 

o = Drain 

(b) With Seat at Head of Tu"b 

Fig.B4.21.2 
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Clear Floor Space at Ba1thtubs 
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Fig.B4.21.4 
Bathtub Accessories 
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Fig. 84.22.2.1 
Transfer Type Shower Stall 
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Shower Seat Design 
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CONTROL AREA 
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NOTE: Shower head and control area may be on back wall (as shown) or on either side wall. 

(b) 30-in by 60-in (760-mm by 1525-mm) Stall 

Fig. B4.22.4 
Grab Bars at Shower Stalls 
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Fig. B4.23 
Storage Shelves and Closets 
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Size and Spacing of Grab Bars 
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Fig. 84.29.2.1 
Parallel Approach to Telephone 
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Fig. 84.32.2 
Space Requirements for Wheelchair Seating Spaces in a Series 
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Clear Floor Space for Water Closet in a Residence 
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(a) Before Removal of Cabinets and Base (b) Cabinetl~ and Base Removed and Height Alternatives 
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(a) Before Removeral of Cabinets and Base 
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SUGGESTED 
FLEXIBLE SUPPLY 
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SUGGESTED SLIP 
JOINT IN TAIL PIECE 

(b) Cabinets and Base Removed and Height Alternatives 
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Kitchen Sink 
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(a) Side-Hinged Door (b) Bottom-Hinged Door (c) Range Oven 

SYMBOL KEY 
1. Countertop or wall-mounted oven 
2. Pull-out board preferred with side-opening door 
3. Clear open space 
4. Bottom-hinged door 
5. Range oven 

Fig. 84.33.4.7 
Ovens without Self-Cleaning Feature 71 



CABO/ANSI A117.1-1992 

72 

I 
::=:!:: .•.... 
:::::: 

! 48 min I 
t---~12~20 --1 

Fig. BA4.2.1 
Minimum Passage Width for One Wheelchair 
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Fig. BA4.2.4 
Dimensions of Adult-Sized Wheelchairs 
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TAKES TRANSFER 
POSITION, SWINGS 
FOOTREST OUT OF 
THE WAY, SETS 
BRAKES 

MOVES 
WHEELCHAIR OUT 
OF THE WAY, 
CHANGES 
POSITION (SOME 
PEOPLE FOLD 
CHAIR OR PIVOT IT 
90° TO THE TOILET) 

(a) Diagonal Approach 

Fig. BA4.17.4 
Wheelchair Transfers 
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-AKES TRANSFER POSITION, 
lEMOVES ARMREST, SETS BRAKES 

TRANSFERS 

(b) Side ApproQt:h 

Fig. BA4.17.4 
Wheelchair Transfers (continued) 
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42 min 66 min (WALL-MOUNTED W.C.) 
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Alternate Wheelchair Accessible Stall 
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Fig. BA4.26.3 
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Examples of Visible Signal Appliance Placement 
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