
CHAPTER 3 3 
Architectural Access 

Universal Design 

Universal design goes beyond minimum access standards to the 
design of products and environments usable by the broadest public 
to the greatest extent possible. The intent of universal design is to 
simplify life for everyone by making products, communications and 
the built environment usable by as many people as possible. In the 
best of all possible worlds, the concept of universal design would 
guide the creation of all facilities and programs. 

Universal design benefits people of all ages and abilities because 
what is an accommodation for one person may be a convenience 
for many. The seven principles of universal design can be applied in 
many ways, not just to architecture and buildings, but also to programs 
and policies. For example: Does an organization’s ticket sales system 
allow for flexibility in use? Can everyone purchase tickets on the 
phone, via the Internet or at the door? Is the system simple and 
intuitive? Are the purchasing policies simple and straightforward? 

The following seven principles inform the creation of more inclusive 
and universally accessible environments. 

These principles were compiled by advocates of universal design, 
listed in alphabetical order: Bettye Rose Connell, Mike Jones, Ron 
Mace, Jim Mueller, Abir Mullick, Elaine Ostroff, Jon Sanford, Ed 
Steinfeld, Molly Story and Gregg Vanderheiden, with major funding 
provided by the National Institute on Disability and Rehabilitation 
Research and the U.S. Department of Education, Copyright 1997, NC 
State University, The Center for Universal Design. 
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Universal Design Example 

• 

• 

• 

• 

Principle One: Equitable Use 

The designs are useful and marketable 
to people with diverse abilities. 

Provide the same means of use 

for all users, identical whenever

possible, equivalent when not.

Avoid segregating or stigmatizing

any users.

Make provisions for privacy, security

and safety equally available to 

all users.

Make the design appealing to 

all users.


• Examples 
• 
• 

as theaters. 

• 
• 
• 
• 
• Examples 

• 
• 

• 
• 
• 
• 
• 
• Examples 

• 
• 

Power doors with sensors at entrances that are convenient for all users. 
Integrated, dispersed and adaptable seating in assembly areas such 

Principle Two: Flexibility in Use 

Designs accommodate a wide range of individual preferences and abilities. 
Provide choice in methods of use. 
Accommodate right- or left-handed access and use. 
Facilitate the user’s accuracy and precision. 
Provide adaptability to the user’s pace. 

Scissors designed for right- or left-handed users.

An automated teller machine (ATM) that has visual, tactile, and audio

feedback, a tapered card opening and a palm rest.


Principle Three: Simple and Intuitive Use 

Uses of the designs are easy to understand, regardless of the user’s 
experience, knowledge, language skills or current concentration level. 

Eliminate unnecessary complexity. 
Be consistent with user expectations and intuition. 
Accommodate a wide range of literacy and language skills. 
Arrange information consistent with its importance. 
Provide effective prompting and feedback during and after task completion. 

A moving sidewalk or escalator in a public space. 
An instruction manual with drawings and no text. 



Principle Four: Perceptible Information 

The designs communicate necessary information effectively to the user 
regardless of ambient conditions or the user’s sensory abilities. 
• Use different modes (pictorial, verbal, tactile) for redundant presentation 

of essential information. 
• Provide adequate contrast between essential information and its 

surroundings. 
• Maximize “legibility” of essential information. 
• Differentiate elements in ways that can be described (make it easy to 

give instructions or directions). 
• Provide compatibility with a variety of techniques or devices used by 

people with sensory limitations. 
• Examples 

• Tactile, visual, and audible cues and instructions on a display with 
video or on a thermostat. 

• Redundant cueing (e.g. voice communications and signage) in 
airports, train stations and subway cars. 

Principle Five: Tolerance for Error 

The designs minimize hazards and the adverse consequences of accidental 
or unintended actions. 
• Arrange elements to minimize hazards and errors: most used elements, 

most accessible; hazardous elements eliminated, isolated or shielded. 
• Provide warnings of hazards and errors. 
• Provide fail-safe features. 
• Discourage unconscious action in tasks that require vigilance. 
• Examples 

• A double-cut key easily inserted into a recessed keyhole in either of 
two ways. 

• An “undo” feature in computer software that allows the user to correct 
mistakes without penalty. 
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“You must understand that no matter what your occupation, we are 
all designers. Everything conceived or made by humans is designed. 
Universal design suggests that products, architecture, museum 
programs—all human-made things—must be functional and aesthetically 
enhancing, democratic, humane, adaptable, cost effective and inclusive. 
From huge systems such as urban planning, to a museum exhibition, 
down to a seemingly insignificant object like a can opener, designers 
must include the largest possible audience. I don’t think most people 
realize how design has an impact on every aspect of their daily lives.” 

Dianne H. Pilgrim, Director Emeritus and Senior Advisor for Special 
Projects, Cooper–Hewitt National Design Museum, Smithsonian Institution 



Principle Six: Low Physical Effort 

The design can be used efficiently and 
comfortably and with a minimum of fatigue. 
• Allow user to maintain a neutral body position. 
• Use reasonable operating forces. 
• Minimize repetitive actions. 
• Minimize sustained physical effort. 
• Examples 

• Lever or loop handles on doors and faucets. 
• Touch lamps operated without a switch. 

Principle Seven: Size and Space for 
Approach and Use 

The design provides appropriate size and space 
for approaching, reaching, manipulating and using 
regardless of user’s body size, posture or mobility. 

• Provide a clear line of sight to important elements for any seated or 
standing user. 

• Make reaching to all components comfortable for any seated or 
standing user. 

• Accommodate variations in hand and grip size. 
• Provide adequate space for using assistive devices or personal 

assistance. 
• Examples 

• Controls on the front and clear floor space around an interactive 
exhibition, mailboxes and other elements. 

• Wide gates at subway station that accommodate all users. 
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Universal Design 
Example 

“Universal design is a new approach that assumes most places and 
programs can be designed to accommodate a much wider audience— 
if we plan from the beginning. It is becoming the approach used by 
cultural administrators who want their places, media and programs to 
reach the widest possible audience. Universal design helps develop 
audiences and careers and community.” 

Elaine Ostroff, Founding Director, Adaptive Environments 
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Surveying for Physical Accessibility 

Many arts and humanities programs are housed in facilities built before the 
Rehabilitation Act, the ADA, the conception of universal design, and before 
all of the architectural guidelines developed to increase accessibility. 
Nonetheless, cultural programs still require accessible buildings and spaces. 

Whether the organization owns or leases a facility, whether the facility is 
old or new, there are five steps to ensuring physical accessibility. 

1. Conduct a survey to identify accessibility barriers. 

A thorough survey should be conducted of every facility where cultural 
events occur. Use a reputable survey or checklist to identify barriers to 
accessibility. Involve knowledgeable individuals with disabilities in the 
process of evaluating what does and doesn’t meet the Americans with 
Disabilities Act Accessibility Guidelines (ADAAG), Uniform Federal 
Accessibility Standards (UFAS), state or local accessibility standards 
and codes. Keep in mind that looking beyond the minimum level of 
accessibility laid out by codes and standards will broaden the potential 
for usability of facilities and programs. 

2. Brainstorm ways in which barriers may be eliminated 
and ways in which environments may be made more 
universally accessible. 

Once the survey is completed, keep the principles of universal design 
in mind, examine the barriers identified and start creating solutions. 
For example, the front door leading into the organization’s office has 
a round doorknob, which is difficult to turn. Solutions might include: 
removing the door knob, propping the door open, replacing the door 
knob with a levered handle or installing an electronic door opener. 

3. Estimates of cost, time and resources involved 
in removing barriers and enhancing access. 

Take each proposed solution and cost it out. Figure out the time and 
resources necessary to accomplish each solution. Look at the practicality 
of each solution. For example, removing the doorknob or propping the 
door open isn’t practical from a safety or security point of view. Installing 
an electronic door opener might be the optimal and most universal 
solution, but it may not be within the organization’s financial reach. 
Replacing the round knob with a levered handle is the least expensive 
solution and will make the door more accessible. 

Architectural Access 
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4. Prioritize projects and apply universal design 
principles to barrier removal efforts. 

After identifying solutions to barriers, determine in what order barrier 
removal will be accomplished. A good plan, both long-term and short-
term, can maximize the effectiveness of barrier removal measures as 
well as the use of resources. Use the following priorities recommended 
by the U.S. Department of Justice while striving to create a universally 
accessible cultural environment. 

First priority: Get people in the door. 

Second priority: Provide access to goods and services. 

Third priority: Provide access to restrooms. 

Fourth priority: Remove any remaining barriers. 

5. Develop time frame, implement the plan and review 
it periodically. 

The final step is to develop the time frame and implement the plan. As 
in the examples above, fixing the barrier caused by the round doorknob 
would be a first priority because it involves getting people in the door. 
Initially, the plan would be to replace the round knob with a levered knob, 
but within two years identify or budget funds to install an electronic door 
opener. Reviewing and reassessing plans is very important. In two years, 
the organization may move to a different office space, the levered handle 
may provide suitable access or the electronic door may be a lot less 
expensive. 

Even if an organization’s permanent programs are in an accessible building, 
it may occasionally use other facilities temporarily or for a specific event. 
The organization should survey for accessibility. If the facilities are not 
accessible, the organization has two choices: either not use that facility or 
instigate barrier removal. For example, functions like festivals, circulating 
exhibitions or special performances may need temporary solutions to 
bypass a curb or a set of stairs, or to provide usable restrooms or improve 
signage. For conferences and meetings, the organization might negotiate 
with the site management to require accessibility improvements before 
signing an agreement to use the site. 
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“Every individual, no matter what age, needs accessible venues. 
We all benefit from a door that opens easily or a water fountain of 
an acceptable height. . . . In  the  new millennium our mandate is 
determined: accessibility for all. ” 

Denise Chavez, Artistic Director, The Border Book Festival 

Organizations that are building new or renovating old facilities should 
carefully select an architect and contractor who are willing to apply universal 
design concepts to their work and are committed to creating fully accessible 
environments. Architects and contractors should work with recognized 
specialists in the field of accessibility along with members of the local 
disability community who are fully aware of all applicable accessibility 
standards and sensitive to the environmental needs of people with disabilities. 

The following is a preliminary guide to help identify areas that need 
particular attention, but it is not a comprehensive review of architectural 
accessibility standards. For a complete review of accessibility requirements, 
refer to either the Americans with Disabilities Act Accessibility Guidelines 
(ADAAG) or the Uniform Federal Accessibility Standards (UFAS), both of 
which can be obtained from: 

The Access Board 
1331 F Street, NW, Suite 1000 
Washington, DC 20004-1111 
(800) 872-2253 voice 
(800) 993-2822 TTY 
info@access-board.gov 
www.access-board.gov 

Architectural Access 
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A Hazard at Small Changes in Level Exterior Accessible Route 

Preliminary Guide to Architectural 
Accessibility 

1. Exterior Accessible Route 

An accessible route is a continuous pathway with a stable, firm and slip-
resistant surface at least 36 inches wide, which has no curbs, steps, stairs 
or abrupt changes in level greater than 1/4 inch. It should be free from sand, 
gravel, gratings, debris or anything that could trip people or result in an 
unstable or uneven surface. 

An accessible route provides a safe and usable path for people who walk 
with difficulty, use wheelchairs, crutches, braces, canes or walkers, or who 
have respiratory or heart problems or other conditions that limit stamina or 
mobility. Accessible routes are also safer and easier for everyone to follow. 

In surveying walks, paths, corridors and floor surfaces, look for small 
changes in level, steps and protruding objects (tree branches, shrubbery, 
signs, light fixtures). Holes and cracks should be filled in, bumps should be 
smoothed out, small changes in level should be ramped and thresholds 
should be level with the path or beveled. Curbs encountered on the 
accessible route must have curb ramps (commonly known as curb cuts). 
If a flight of stairs is the only available route, install a ramp or an elevator. 
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2. Parking 

Parking Spaces 
Drivers who use wheelchairs need

parking spaces on level surfaces 

that are 8 feet wide with a 5-foot

access aisle next to them. The first

accessible parking space and 1/8th 

of all parking spaces need to be able 

to accommodate vans with side lifts 

by having an 8-foot-wide access 

aisle. Each accessible space must 

be as close as possible to the

accessible building entrance and 

adjoin an accessible route.


Accessible Parking Spaces with Accessible Aisles 

The spaces must be marked by an above-ground sign that cannot 

be obscured by a vehicle parked in the space and that shows the

international symbol of accessibility. The Americans with Disabilities Act

Guidelines, Standard 4.30.7 (1) specify that facilities and elements, 

such as signs, required to be identified as accessible use the International Symbol 

international symbol of accessibility. A sign painted on the pavement of Accessibility

is required in some states but is not sufficient to

satisfy federal requirements. Most large hardware

stores carry ready-made signs. If the route is not

apparent, provide signs directing people to an 

accessible entrance.


Both the UFAS and ADAAG (section 4.1.1)

calculate the number of required accessible 

spaces as follows:


Minimum Number 
of Accessible 

Total Parking Spaces Spaces Required 

Accessible Parking 
Signage 

1 to 25 
26 to 50 
51 to 75 
76 to 100 
101 to 150 
151 to 200 
201 to 300 
301 to 400 
401 to 500 
501 to 1000 2 percent of total


20 plus 1 for each 100 over 1000
1001 and over 



Off-site Parking 
If off-site parking is available, ensure that there is an accessible route of 
travel from the off-site parking to the facility’s entrance. Mark the accessible 
route clearly with appropriate signage. 

Passenger-Loading Zone 
A passenger-loading zone should have at least 5 feet of clear space beside 
the vehicle for passenger loading. The passenger-loading zone must 
connect to an accessible route to the building entry. Curbs at passenger 
drop-off zones must have curb cuts that are kept unobstructed. 
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Accessible Route from Off-Site Parking 

Passenger Loading Zone 



Ar 65chitectural Access 

3. Entrances and Doors 

Entrances to buildings should be approached 
by a flat or gradually sloping and smooth 
surface. An accessible route must connect 
parking areas, drop-off zones, public 
transportation stops or other buildings 
with the building entrance. 

Entrance Ramps 
Most building standards specify ramps with 
a maximum slope of 8.3 percent, which is 
one foot of rise for every 12 feet of horizontal 
run. For every 30 feet of run an intermediate 
5-foot long landing or rest platform is 
required. In addition, 5-foot level platforms 
must be at both the top and bottom of the 
ramp. Consequently, a ramp for a 4-foot rise 
must be at least 48 feet long plus have 
5-foot long landings at the top and bottom 
and at least one level intermediate 5-foot 
long landing. Ramps are usually required 
to have hand railings on both sides. 

Long ramps can be handled in a variety of 
ways: straight run, switch back or L-shape. 
Level approaches however, are always 
preferable to ramps. In some instances, 
particularly in historic buildings, re-
landscaping the approach to change the 
entrance level may be the best solution. 
Also, interior ramps are always preferable 
to exterior ramps so that no one is required 
to roll or walk on an inclined surface during 
inclement weather. 

Doorways and Thresholds 
Doorways must provide a minimum of 32 
inches of clearance when the door is standing 
open at 90 degrees. Most exterior doorways 
are 36 inches wide, but interior doors are often 
narrower. All doorways need a 5-foot by 5-foot 
level and clear area on the pull side. The door 
should have a kickplate and lever-type or 
push-pull or U-shaped hardware. 

Existing Entrance 

Straight Run Ramp 

Switch-back Ramp 
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Carpet 
Carpet must adhere directly to the flooring, with a firm cushion, pad or 
backing that must be attached to the carpet. The carpet should be level 
loop, textured loop, level cut pile or level cut/uncut pile texture with a 
maximum pile thickness of 1/2 inch. Soft carpet or padding, especially in 
thicknesses greater than 1/2 inch, make using wheelchairs, crutches, canes 
and walkers very difficult. Any carpet that shifts, or has an unattached pad 
underneath, is very difficult for wheelchair users to negotiate. 

Protruding Objects 
Wall-mounted elements such as 
telephone enclosures, light fixtures, 
fire extinguishers, water fountains, 
exhibit cases or signs that stick out 
more than four inches from the wall 
can be hazardous to people who are 
blind or have low vision and who 
depend on a long cane for mobility. 
If the cane passes below the object, 
the object is not detected, and people 
could walk into it. 

There are several solutions: secure 
or extend a cane-detectable object 
under the protruding object; recess 
the object so it no longer protrudes; 
if possible, raise the object above 80 
inches; or lower the protruding object 
to less than 27 inches so a person 
using a cane can detect it. 

Problems can also result from 
handrails, cueing line barriers or 
objects with widely spaced supports. 
The latter can be imperceptible to 
those using a long cane because the 
cane can pass between or beneath 
them without making contact. 

Interior Changes in Levels 

Protruding Object Hazard Protruding Object Warning 

Stairwell with Cane Warning 

Abrupt changes in floor levels in buildings are one of the most common 
problems for people with disabilities. If one or more steps elevate an 
entire area, it is inaccessible and will need to be made accessible. 
Using wedges or small ramps can eliminate small changes in levels 
up to 6 inches in height. 
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horizontally, with a 42-inch bar on the near wall and another 36-inch bar 
on the rear wall, both at a height of 33 inches above the floor. The space 
between the grab bars and the wall should be exactly 1 1/2 inches wide. 
The top of the toilet seat in the down position should be between 17 and 
19 inches from the floor. 

Toilet paper dispensers should allow for a continuous flow of paper and be 
located in a position below the grab bars that is easy to reach while seated 
at the toilet. Recessed dispensers are preferred but not required. Stall 
doors should have locks and handles that can be operated easily with a 
closed fist. Coat hooks, dispensers and trash receptacles should be located 
within reach range no lower than 15 inches and no higher than 48 inches 
from the floor. 

Lavatories, Mirrors, Soap and Towel Dispensers 
Lavatories used by people with disabilities must have at least 29 inches of 
clearance between the bottom edge of the apron front and the floor. The 
faucets should be automatic or have handles that can be operated without 
grasping and twisting. Levers and push buttons (the kind that require light 
pressure and leave the water running for a while) are generally preferred. 
Pipes under the lavatory must be insulated to protect people who have no 
sensation in their legs from burning. 

5 Foot wide Toilet StallAlternate Toilet Stall 
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Mirrors must have bottom-reflecting 
edges no more than 40 inches above the 
floor. Dispensers and trash receptacles 
should have the highest operable part no 
more than 48 inches above the floor. Do 
not locate them so the wheelchair 
approach is obstructed. Following are 
some suggestions for modifications: 
•	 Cut lavatory aprons to provide 

necessary knee clearances. 
•	 If dispensers and mirrors are too 

high, it is often easier to mount a 
new dispenser nearby and install 
a full-length mirror on another wall 
than to relocate the existing ones. 

•	 If towel and soap dispensers are 
too high, place towels and soap on 
the lavatory counter or on a shelf 
or table within reach of seated or 
short people. Remember, however 
that doing this requires daily 
maintenance. 

•	 Replace round faucet knobs with 
automatic controls or with lever 
handles that can be operated 
with a closed fist. 

Problem at Lavatories 

Modified Lavatory 
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Work Areas - Dressing Room Work Areas - Control Booth 

7. Work Areas 

Be prepared to provide reasonable accommodations to make work areas 
accessible to staff, board members, panelists, volunteers, performers, 
technicians and others with disabilities. Work areas should be clear of 
protruding objects. Aisles and passageways should be kept unobstructed, 
well lit and safe for individuals who are blind or have low vision. A person 
who uses a wheelchair or other mobility aid should be able to get 
comfortably into and out of work areas and be able to use and reach 
workstations, operate equipment, use the restrooms and take advantage 
of break rooms, lounges and cafeterias. 
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RESOURCES 
 

UNIVERSAL DESIGN

The Center for Universal Design
North Carolina State University
College of Design
Campus Box 8613
Raleigh, NC 27695-8613
(919) 515-8359 voice/TTY 
(919) 515-8951 fax 
cud@ncsu.edu
www.design.ncsu.edu/cud

“Global Universal Design Educators Monthly On-Line News”
Institute for Human Centered Design (Adaptive Environments)
200 Portland Street
Boston, MA 02114
(617) 695-1225 voice/TTY
(617) 482-8099 fax
info@humancentereddesign.org
www.adaptenv.org/global

Center for Inclusive Design & Environmental Access
378 Hayes Hall, School of Architecture and Planning
University at Buffalo
Buffalo, NY 14214-3087
(716) 829-5902 voice  
(716) 829-3861 fax
ap-idea@buffalo.edu
www.ap.buffalo.edu/idea

Universal Design Selected Bibliography
Institute of Human Centered Design
200 Portland Street, Suite 1
Boston, MA 02114
(617) 695-1225 voice/TTY 
(617) 482-8099 fax
www.adaptenv.org
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SURVEYS AND CHECKLISTS FOR ACCESSIBILITY

“Readily Achievable Checklist: A Survey for Accessibility”
Institute for Human Centered Design (Adaptive Environments)
200 Portland Street
Boston, MA 02114
(617) 695-1225 voice/TTY
(617) 482-8099 fax
info@humancentereddesign.org
www.adaptenv.org

“ADA Compliance Guidebook: A Checklist for Your Building”
Building Owners and Managers Association International
1101 15th Street NW, Suite 800
Washington, D.C. 20005
(202) 408-2662 voice
(202) 326-6377 fax
http://shop.boma.org/showItem.aspx?product=SE044ADA&session=09
F96DC8A5A7483FA981A9EBAFBBFFE3

“Checklist For Buildings And Facilities”
Access Board
1331 F Street NW, Suite 1000
Washington, D.C. 20004-1111
(800) 872-2253 voice 
(800) 993-2822 TTY
(202) 272-0081 fax 
info@access-board.gov
www.access-board.gov/adaag/checklist/a16.html
  




