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l INTRODUCTION

Introduction

CnapTER

This guidebook is the second part of

a two-phase project focused on designing

ot : 1
ey "rlnlrj- 1[_]1\1'—
Figure I-1. Designing sidewalks for access enhances the overall
quality of the pedestrian experience and improves the mobility of
people with disabilities.

sidewalks and trails
for access. It was
created to provide

planners, designers,

and transportation
engineers with a

better understanding

of how sidewalks
and trails should
be developed to
promote pedestrian
access for all users,
including people
with disabilities.
Part I, A Review of
Existing Guidelines
and Practices, is

a compilation of
data and designs
gathered during

a comprehensive

literature search and site visits conducted
throughout the United States (Axelson et
al., 1998). Many of the recommendations
provided in this guidebook are based on
research gathered during Phase I.

The information presented in
this guidebook is meant to be used
as guidance only and should not
be construed as requirements or
regulations. The strategies presented
cannot always be reproduced in real-world
situations exactly as recommended;
instead, the general design principles
should be applied in the most appropriate
manner for each situation. These
recommendations are not meant to
supersede or challenge existing standards,
but to supplement and provide guidance
where standards have yet to be adopted.

.1 Guidebook overview

The Guidebook has been divided into
four distinct segments:

» Understanding the User

» Sidewalk Development

1-1
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m Trail Development

= Appendices

Understanding the User (Chapters 1
and 2) addresses the general benefits of
sidewalks and trails, the history behind
disability rights legislation, and the needs
and abilities of sidewalk and trail users.
Sidewalk Development (Chapters 3
through 11) provides a comprehensive
approach to creating accessible sidewalk
networks. It addresses a broad array of
sidewalk topics including planning,
design, and maintenance. Chapters 12
through 18 are contained within Trail
Development, which provides planning,

assessment, and design guidance for trails.

For the purposes of this guidebook, a trail
is defined as a path of travel for recreation
and/or transportation within a park,
natural environment, or designated
corridor that is not classified as a highway,
road, street, or sidewalk. In Chapter 12
(planning) and Chapter 13 (assessment),
recreation trails and shared-use paths are
discussed as one unified topic. However,

in the design chapters (Chapters 14 and
15), shared-use paths and recreation trails
are discussed separately. Chapter 19
(research recommendations) identifies
recommended research topics and
provides several appendices containing
supplemental information.

Although this guidebook emphasizes
design for pedestrian access, the needs
of all potential user groups should be
addressed during the design process.
For example, if a summer hiking trail
will be utilized by cross country skiers
in the winter, the needs of both groups
should be considered in the construction
and maintenance plans for the trail.
In addition, because off-highway vehicle
(OHV) riders, equestrians, and others may
have disabilities, all facilities — such as
toilets — provided along a trail should be
accessible. The Americans with Disabilities
Act requires that all new construction be
designed and constructed to be accessible;
thus it is not necessary to determine the
possible needs of trail users with respect
to access.
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.2 Metric versus English units

Many of the current accessibility
standards were established in English
units because they are based on
architectural standards. However, the
transportation industry often uses metric
units. This is problematic because the
accessibility requirements are very
precise and in some instances, converting
units and rounding can alter the original
requirement by almost 2 inches. For
example, both 915 mm and 945 mm
round to 0.9 m, even though 945 mm
is over an inch longer than 915 mm.

To avoid misrepresenting the accessibility
standards, dimensions less than 10 feet
but greater than 12 inches are rounded

to the nearest 5 millimeters; dimensions
less than 12 inches are rounded to the
nearest millimeter in this manual. All
recommendations in this guidebook are

provided in metric units with English units

in parentheses.

1.3 Benefits of sidewalks and trails

Sidewalks and trails serve as
critical links in the transportation
network providing pedestrian access to
commercial districts, schools, businesses,
government offices, and recreation areas.
Because sidewalks and trails provide
such fundamental services to the public,
they should be designed to meet the needs
of the maximum number of potential
users. Unfortunately, many sidewalks
and trails do not adequately meet the
needs of people with disabilities, who
constitute nearly one-fifth of the American
population (U.S. Census Bureau, 1994).
People with disabilities who live in areas
without accessible pedestrian networks
and do not have access to automobiles
face a greater risk of becoming isolated
from the community and unnecessarily
dependent upon others to perform routine
activities such as grocery shopping. An
all-inclusive approach to sidewalk and

1-3
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trail design will ensure that the needs of
all potential users are addressed, including
people with disabilities.

Accessibility improvements to
sidewalks and trails can enrich the
livability of a community. Sidewalks and
trails with pedestrian-friendly elements,
such as curb ramps and benches, create
inviting strolling and shopping areas while
providing access to people with limited
transportation options. Commercial
districts with accessibility improvements
will have a larger customer base that
includes people with disabilities. In
addition, people with disabilities will be
able to participate more easily in the
community if well-placed access
improvements are available because they
can reach their desired destinations more
easily. People with temporary disabilities,
such as a broken leg or foot, will also be
able to continue their daily functions
with less inconvenience. An increase of
accessible sidewalks and trails also mean
better pedestrian facilities for everyone.
Neighborhoods that are pedestrian
friendly encourage people to walk and

become safer because there are more
people on the street. A broader range

of consumer, social, and recreational
opportunities are available in areas that
are usable by pedestrians.

Access to sidewalks and trails must
not be denied to people with disabilities.
Unfortunately, accessibility is often seen
as a “you have to,” rather than a desirable
component of the planning, project
development, design, and construction
processes. This attitude is limiting and
does not consider the many human
and economic benefits that accessible
environments bring to a community.
When the environment meets the needs
of the most vulnerable users, the system
is better for everyone. In addition to
people with disabilities, many other
people benefit from accessible sidewalks
and trails. For example:

m Pedestrians have an easier time
pushing or pulling shopping carts,
luggage, and other wheeled devices;

» All pedestrians are able to choose
trail experiences that best suit their
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needs, skill level, and desired
experience;

Parents are able to more easily push
children in strollers on sidewalks
and trails with accessible surfaces;

Young children can use curb ramps
when riding their bicycles;

Children, parents, and school
systems benefit from sidewalk
networks with visible pedestrian
crossings and other safety features;

Children learn independence by
having a safer place to travel;

A good system of sidewalks may
allow older pedestrians who no
longer drive to walk to services and
socialize in their community, while
offering a continued independent
lifestyle;

Businesses can load and unload
goods more easily;

» Wide sidewalks can be gathering
places in neighborhoods and
business districts, and offer space
for families and friends to walk and
socialize together;

» Wide sidewalks in business
communities offer an opportunity
for trees, landscaping, and other
amenities that create an inviting
place for customers to shop and do
business; and

» Well-maintained sidewalks and
trails encourage exercise and
provide the benefits of a healthy
lifestyle.

Sidewalk and trail projects
should be selected carefully to maximize
their usefulness to the community.
All potential users, including people
with disabilities, should be included in
the public involvement planning process.
Pedestrian facilities should be developed
that are safe, attractive, convenient, and
easy to use. Facilities that are inadequate

1-5
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or inappropriate to a community’s needs
discourage use and waste money and
resources (OR DOT, 1995).

|.4 Legislation and standards

The Americans with Disabilities Act
of 1990 (ADA) is a landmark law that
recognizes and protects the civil rights of
people with disabilities. The ADA prohibits
discrimination on the basis of disability
by covered entities. Title I of the ADA
prohibits discrimination in employment
on the basis of disability by covered
entities. Title IT of the ADA prohibits
discrimination on the basis of disability
in the provision of services, programs,
and activities by State and local
governments. Title III of the ADA
prohibits discrimination on the basis
of disability in the provision of goods,
services, facilities, and accommodations
by private entities that provide public
accommodations or operate commercial
facilities. Under the ADA, services
and facilities must be accessible to be
nondiscriminatory, and the requirements

for new construction and alterations

are much more stringent than those for
existing facilities. Sidewalks and trails
associated with covered services, whether
new or existing, are subject to the
requirements of the ADA. A more detailed
description of the scope and requirements
of the ADA is contained in Section 1.2 of
Chapter 1 of Part I of this report, A Review
of Existing Guidelines & Practices. The
Americans with Disabilities Act is enforced
by the U.S. Department of Justice.

Newly constructed and altered
sidewalks and trails should be accessible
and usable by people with disabilities. In
addition, covered entities are responsible
for developing transition plans and
implementing accessibility improvements,
where needed, to existing facilities. High
priority should be given to the accessibility
of sidewalks and trails during long-range
planning and site development.

Agencies and private organizations
who use Federal funds are also obligated to
address accessibility by the Architectural
Barriers Act (ABA) of 1968 and the
Rehabilitation Act of 1973. The ABA
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requires that buildings and facilities
designed, constructed, altered with
Federal funds, or leased by a Federal
agency comply with standards for physical
accessibility. The Rehabilitation Act
requires all federally conducted or
assisted programs to be available to people
with disabilities. Each Federal funding
agency applies and enforces a unique set
of regulations for the Rehabilitation Act.
The U.S. Architectural and Transportation
Barriers Compliance Board, also known as
the U.S. Access Board, was created under
the Rehabilitation Act of 1973 to enforce
the ABA.

1.4.1 Accessibility standards for new
construction and alterations

The U.S. Access Board first published
Sections 1 through 9 of the ADA

Accessibility Guidelines (ADAAG) in 1991.

These guidelines were subsequently
adopted by the Department of Justice
(DOJ) as the ADA Standards for Accessible
Design, which made them enforceable by

law. ADAAG provides specific scoping

information and technical requirements
for new construction and alterations.
Modifications that affect usability are
considered alterations under the ADA.
For example, according to the US DOJ
Technical Assistance Manual, resurfacing
of a roadway beyond normal maintenance
is an alteration. However, construction
limited in scope to a spot repair, such as
repainting markings or patching potholes,
is considered routine maintenance and
does not trigger additional access retrofit
requirements (U.S. Department of
Justice, 1994a).

The first nine sections of ADAAG are
specific to the built environment, which
includes building sites and university
campuses. Guidelines for designing
sidewalks and trails are not specifically
addressed in the 1991 ADA Accessibility
Guidelines. However, public and private

entities who design and construct sidewalks

and trails are still obligated under ADA

to make them accessible to and usable

by people with disabilities. Until specific
standards are adopted as part of ADAAG,
some of the existing scoping and technical

1-7
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provisions for new construction and
alterations can be applied to the design
of pedestrian facilities, such as:

» Accessible routes (ADAAG 4.3);
m Parking (ADAAG 4.6);

m Curb ramps (ADAAG 4.7); and
s Ramps (ADAAG 4.8).

1.4.2 Developing accessibility
standards for sidewalks

In 1994, the U.S. Access Board
published an Interim Final Rule that
contained proposed guidelines for public
rights-of-way (proposed Section 14 of
ADAAG, now reserved). However, after
receiving public comments, they decided
to withdraw the guidelines and focus on a
public awareness campaign aimed at the
transportation industry. As part of this
effort, the U.S. Access Board recently
published a design guide entitled,
Accessible Rights-of-Way: A Design
Guide, to promote accessible sidewalk

development (U.S. Access Board, 1999a).
In addition, the U.S. Access Board has
convened a committee of transportation
and disability experts to readdress the
issue of sidewalk guidelines and
recommend design and technical
provisions that can be adopted under
the ADA.

The specifications in ADAAG are
based on the needs of the majority of
pedestrians with disabilities. However,
no environment will ever be accessible to
everyone because people with disabilities
have a broad spectrum of abilities. The
term “accessible” is used in this guidebook
to refer to environments that meet the
specifications defined by the U.S. Access
Board. Specifications which define
“accessible” environments include the
current version of ADAAG, as well as
the report of the Regulatory Negotiation
Committee on Accessibility Guidelines
for Outdoor Developed Areas and the
U.S. Access Board’s recommendations
for sidewalks contained in Accessible
Rights-of-Way: A Design Guide
(U.S. Access Board, 1999a).
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1.4.3 Developing accessibility
standards for trails

Many people with disabilities and
others with circumstances limiting their
mobility enjoy traveling through natural
environments. The U.S. Access Board
created the Recreation Access Advisory
Committee in 1993 to discuss accessibility
guidelines needed for recreation facilities,
including trails and other outdoor
developed areas. The U.S. Access Board
issued the Committee’s work as an
Advanced Notice of Proposed Rulemaking.
Based on the feedback received, the
U.S. Access Board created a Regulatory
Negotiation Committee on Accessibility
Guidelines for Outdoor Developed Areas.
The Committee represented various
interest groups, including organizations
representing trail builders and people with
disabilities. The authors of this guidebook
participated in both the Recreation Access

Advisory Committee and the Regulatory
Negotiation Committee on Accessibility
Guidelines for Outdoor Developed Areas.
Many of the recommendations in the Trail
Development chapters of this guidebook
are based on the work of the Regulatory
Negotiation Committee on Accessibility
Guidelines for Outdoor Developed Areas.
The U.S. Access Board will use the
Committee’s report to develop a proposed
rule that will be published for public
comment and will become a special
application section within ADAAG.

Many people with disabilities do not
have the functional mobility to negotiate
environments that meet “accessible”
specifications without the aid of assistive
technology, such as powered wheelchairs.
However, most people with disabilities
have the functional mobility to negotiate
environments that meet “accessible”
specifications with appropriate
assistive technologies.

1-9
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Understanding

Sidewalk and
Trail Users

In order to
meet the needs of
a broad group of
sidewalk and trail
users, designers and
engineers must have
a true understanding
of the wide range of
abilities that will
occur within the
population and how
design parameters
can influence those

confident with their own needs and
experiences, designers and engineers
should attempt to create a connection
between themselves and the broad range
of people who will use the facilities that
they create. A successful understanding
between designers and those they are
designing for will result in a future of
more accessible facilities and higher
quality experiences on public sidewalks
and trails.

2.1 Function, activity and
participation

In 1981, the World Health
Organization published the International
Classification of Impairment, Disability
and Handicap (ICIDH) so that
communication and terminology could
be standardized and understood on
an international level (World Health
Organization, 1980). The ICIDH defined

Figure 2-1. Accessible facilities and high quality experiences
on sidewalks and trails result from an understanding of the
wide range of abilities that exist within the population and how are naturally most
the design process can meet the needs of people of all abilites. ~ comfortable and

three terms for describing health-related
restrictions of an individual’s level of
function:

abilities. Since people

SI9S() [TeL], pue Y[emapis Surpueisiopu) ¢ 101dey)
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Figure 2-2. This wheelchair user has

a mobility impairment that may or may
not create a disability depending on the
design of his environment.
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Impairment — a difference in the
way a body is constructed or functions;

Disability — a limitation in the way
daily functions in the community can
be performed as a result of an
impairment; and

Handicap — a limitation of function
imposed by the beliefs of the
community.

These definitions highlighted a basic
premise that has been the foundation of
accessibility issues and concerns during
the past two decades:

An impairment is a function of the
individual. A disability or handicap occurs
because of limitations imposed on the
individual by the community in which he
or she lives. Thus, disability and handicap
are functions of the environment rather
than the individual and both are
preventable through a combination of
education, assistive technology, planning,
and design.

Recent revisions to the ICIDH go
even further in identifying disability as a
function of the environment (World Health
Organization, 1999). The new classification
system (ICIDH-2) is designed to describe
the health status of all individuals, with
and without disabilities. The labels of
“disability” and “handicap” have been
removed from consideration. Using the
ICIDH-2, the functional status of each
individual can be described using the
following dimensions:

Function — the physiological or
psychological functions of the body
or the anatomical body parts;

Activity — the performance of a task
or action by an individual;

Participation — an individual’s
involvement in life situations within
his or her society;

Contextual Factors — environmental
and personal factors that impact the
individual’s functional state.
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Using the ICIDH-2, the ability of Impairments may be a reduction, loss,
each individual to use a sidewalk or trail addition, or deviation. Impairments can
environment can be described through be temporary or permanent, progressive or
a combination of the these dimensions. static, intermittent or continuous, minor
In addition, the barriers to sidewalk or or severe. The presence of an impairment
trail use that may be encountered can also  does not necessarily indicate the presence
be described. Each of these dimensions of a disease or disorder. Body function or
is explained in greater detail in the structure can only be changed through
following pages. interventions that restore the function
(such as, a kidney transplant can restore a
2.1.1 Function loss of kidney function) or structure (such
as, a bone graft can be used to rebuild a
Body functions describe the shattered bone). However, an impairment
physiological or psychological functions may or may not limit a person’s ability to

of the various systems within the human  perform activities or participate in society.
body. Body structures identify the

anatomical parts of the body, such as

organs or limbs. Body functions and 2.12 Activity

structures are used to describe the Activity is “what an individual does”
functional and structural integrity of all (World Health Organization, 1999).
individuals. Impairments are problems It describes a task or action that can

in body function or structure. be performed by an individual within

all aspects of human life. An activity
limitation results from difficulties that an

SI9S() [TeL], pue Y[emapis Surpueisiopu) ¢ 101dey)

Problem in Problemin individual may have in the performance
Figure 2-3. Impairments are problems Impairment =  Body or Body of an activity. For example, activity is
in body function or structure. Function Structure limited when an individual has difficulty
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performing an activity in the expected 2.1.3 Participation
manner or is unable to perform the
activity at all. The limitation may relate
to qualitative or quantitative differences
in the way an activity is performed. The
following examples demonstrate how
activity limitations can be addressed:

CnarriER

Participation refers to the
individual’s involvement in life situations
within his or her community. It describes
the individual’s degree of involvement,
as well as society’s response to the
individual’s level of functioning. Included
Assistive devices — a larger handle ~ Within the societal context are all of the

her teeth; life situations has objective and subjective

aspects. Objective aspects include being
Personal assistance — a gardener engaged in an area of life, being accepted,
can be hired to look after the exterior ~ or having access to the required resources.

home environment if the individualis = Subjective aspects include satisfaction,
unable to do so; and fulfillment, and enjoyment. Participation

differs from activity in that it describes
Modifications to the environment external factors rather than the “internal”
— replacing a set of steps witharamp  abilities of the individual. Participation
will enable someone using a wheelchair restrictions describe problems that an
to enter a building. individual may encounter when they
attempt to be active in life situations.
Although these types of modifications  Restrictions may result from the social

Figure 2-4. A powered wheelchair is an

Chapter 2. Understanding Sidewalk and Trail Users

example of an assistive device that helps €210t ehmlnate. an impairment, they environment, even when fth.e 1nd1v1§1u.al
to prevent a mobility impairment from can be used to eliminate activity has no impairment or activity restriction.
causing an activity limitation. limitations. For example, someone who is HIV

2-4
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positive with no symptoms or functional
impairment may be denied insurance or
excluded from activities because of social
attitudes.

2.1.4 Contextual factors

Contextual factors represent the
complete background of an individual’s

life and living (World Health Organization,

1999). They include any environmental or
personal factors that have either a positive
or negative influence on the individual’s
function, activity, or participation.
Environmental factors are external to
the individual, and include the physical,
social, and attitudinal environments that

exert an influence on individual functioning.

Major categories of environmental factors
include:

s Products and technology;

Natural environments and human
changes to the environment;

Support and relationships;

» Attitudes, values, and beliefs;

s Services; and

s Systems and policies (Gray &
Hendershot, 2000).

Personal factors are attributes or
features of the individual that are not
related to the individual’s functional
state. These may include factors such
as age, gender, educational background,
socioeconomic status, personality, fitness,
habits, social background, or coping traits.

2.2 Different abilities for
sidewalks and trails

People with and without impairments
use a variety of methods to travel within
their environment. Some people are fit
and athletic, others less so. Some people
rely primarily on automobiles for travel
within their community, while others
walk extensively, bicycle, or utilize public
transportation. Most people are very
familiar and comfortable with the “rules”
and expectations for traveling within
their community while others may have

2-5
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Figure 2-5. For people who are blind,
the use of sidewalks is essential to
perform daily living activities. Sidewalks
must be designed to meet the needs of
all potential users across a full spectrum
of abilities.
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difficulty understanding or following
expected travel patterns. Children and
older adults have different physical and
cognitive abilities than young adults.
People with disabilities often utilize
different methods, skills, and abilities
than those generally used by people
without disabilities. In these and many
other ways, each individual is unique.
The range of abilities among our
population is also reflected in the wide
variety of factors that might affect the
use of sidewalks and trails. Whether
a particular individual, or group of
individuals, can safely and effectively
access a sidewalk or trail will depend on
a large number of functions, such as:

n Agility

= Balance

s Cognition

s Coordination
s Endurance

Flexibility

Hearing

Problem solving

Required behavior(s)

Sensory processing capacity

Strength

= Vision

s Walking speed

Among any group of individuals,
there will be a wide range of abilities
for each of the functions that affect the
accessibility or usability of the sidewalk
or trail. For example, vision is often
required to identify signs or directional
information that enhance the safety of
pedestrians. Vision abilities range along a

continuum from 20/20 vision to no vision.

Pedestrians using sidewalks and trails

may have visual abilities at any point along

the continuum. The greater the range of
visual abilities that can be accommodated
in sidewalk or trail designs, the larger the
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2.3 Designing for all abilities

proportion of people who will be able to
safely and effectively travel on the
sidewalk or trail.

The ability to participate in
community life depends on the ability
to travel independently. Virtually every
activity that requires people to venture
outside of their homes requires the use of
pedestrian travel paths, such as sidewalks
and trails. Even when relying primarily on
automobiles, people still must become
pedestrians to get from their automobile
into the building or destination. Since the
use of sidewalks is essential for performing
activities of daily living, such as grocery
shopping or errands, access to sidewalks
is a right of all individuals. Therefore, it is
essential that sidewalk design parameters
meet the needs of all potential users across
the full spectrum of abilities. Sidewalks
are basic to independent living and must
meet the highest standards. The use of and
access to trails must also be a high priority,
particularly for those trails that provide
access to essential services and facilities
in outdoor environments (such as, visitor
facilities and restrooms).

While function relates solely to
the individual, most of the ICIDH-2
dimensions (activity, participation,
and contextual factors) are influenced
by the society or environment in which
the individual lives. All individuals have
the right to fully participate in their
community. If neighborhoods do not
have a safe, comfortable, and convenient
pedestrian system, this can leave people
isolated in their own homes and unable
to participate in everyday activities. Given
the broad influence of environmental
factors on the individual’s level of function,
professionals who design or construct
sidewalk or trail environments have a
significant influence over whether
individuals will be able to use and enjoy
the sidewalk and trail environments
that they create.

Historically, our society believed
that the presence of a disability was a
function of the attributes of the individual.
As such, it was the responsibility of the
individual to change or adapt in order to

2-7
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“fit” into the community.
For example, if an
individual’s legs were
paralyzed, the individual
was expected to find a
different way to walk up
a flight of stairs and into
a building. However, as
the ICIDH classification
system demonstrates,
activity and participation
are not just a function

i-

Figure 2-6. Older adults rely on sidewalks to travel within

their community to perform daily activities.
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of the individual but

a reflection of the
community environment
in which they live. The
installation of stairs with
no alternate means of
access creates activity and
participation limitations
for those who are unable to walk up the
stairs. When a person’s independence is
denied because of facilities not being
accessible, the person, their family, and
society pays the cost of their isolation and
dependence.

2.3.1 The need for a new approach

Sidewalk and trail developers,
engineers, and construction personnel
build for the future. Since months or years
can elapse while a project is developed,
designed, and constructed, projects
constructed today will not be replaced for
many years. Therefore, sidewalk and trail
developers must not only be prepared to
solve current design problems, but to also
be fully aware of how current solutions
will meet user demands in the future.

The design of sidewalk and trail
environments is important to all
pedestrians, but is particularly important
to those with activity limitations related to
the use of pedestrian environments. Older
adults, people with vision impairments,
and children frequently rely on sidewalks
to travel within their community. People
with mobility impairments must also
incorporate knowledge of barriers and the
location of accessible routes of travel as
they plan their participation within the
community. For instance, someone using
a wheelchair may want to go to the
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grocery store. The the population. While these parameters
selection of where to may have been appropriate for pedestrian
go will be influenced facilities in the past, the composition of

by the accessibility of  our population has changed significantly
each facility, as wellas  in recent decades. Some examples of
the accessibility of the  changes in the population that may affect

paths of travel between  sidewalk and trail design parameters
each facility. Barriers include:

along a path of travel
may actually force an

A . . There is an increasing proportion
individual with activity . & prop

R of older adults; o

limitations to use g

i different facilities than i =

> 4 they would prefer. o Appr(?leately 20 percent of .

7 Traditionally, the Americans have a dlsablhty and S
B . _ ) project development, the percentage of people with &
pespieof al abites. Diffrent functional abiies may meae. 05181 and consruction I N :
varying walking speeds and endurance. of pedestrian facilities (U-S. Census Bureau, 1994); %’
have been based s

on the design » Decreasing mortality rates for a o

characteristics of a “standard pedestrian.” variety of disabling illnesses and g

Oftentimes the parameters for the injuries are resulting in an increase g

“standard pedestrian” were based on in the length of time that people =

a young adult male of “normal” body live with functional limitations g,

function and structure. It has always been (i.e., people are living longer with G

recognized that these design parameters less function); Z
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m Over 50 percent of adults in the
United States are now obese, making
obesity the norm (Center for Disease
Control, 1997);

m Many children travel on their own
to and from school.

These changes are expected to
continue, and probably accelerate, in
the future. Today, even more so than in
the past, the concept of the “standard

Figure 2-8. Signs, marked crosswalks, and crossing guards create accessible sidewalk
environments for children who travel on their own to and from school.

2-10

pedestrian” is detrimental rather than
helpful in creating high quality pedestrian
facilities. In reality, the travel speeds,
endurance limits, physical strength, stature,
and judgment abilities of pedestrians vary
tremendously, and the range of abilities is
increasing as our population changes. For
example, the average pedestrian as defined
in the Manual on Uniform Traffic Control
Devices has a walking speed of 1.2 m/s

(4 ft/s) (U.S. Department of Transportation,
1988). In contrast, research with older
adults indicates an average walking speed
of 0.85 m/s (2.8 ft/s) (Staplin, Lococo,
Byington, 1998).

Use of a “standard pedestrian” may
create unnecessary barriers because the
associated design parameters no longer
reflect the abilities and needs of our
population. In order to meet the needs of
our changing population, designers should
use the knowledge and awareness of the
range of abilities among our population to
develop sidewalk and trail environments
that do not impose activity or participation
limitations because of artificial or
unnecessary barriers.
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2.3.2 Accessible environments
through universal design

Our society now recognizes that
everyone has the right to have and use
pedestrian facilities. Society’s recognition
of these rights is supported by legislation
prohibiting discrimination, such as the
Americans with Disabilities Act, which
prohibits discrimination on the basis of
disability. Designing sidewalk and trail
environments to meet the current and
future needs of our changing population
requires an inclusive design approach.
Building pedestrian facilities now and for
the future means beginning to address the
needs of a broader range of sidewalk and
trail users, including older pedestrians,
people with disabilities, and children. Just
as roadways are designed to suit the needs
of all types of vehicles, sidewalks and trails
should be designed to accommodate the
needs of all pedestrians (Washington State
Department of Transportation, 1997).

Universal design is “an approach to
creating environments and products that
are usable by all people to the greatest

extent possible” (Mace, Hardie & Place,
1991). Instead of designing solutions that
benefit only a small target audience (such
as, the “standard pedestrian”), universal
design emphasizes meeting the needs of
all potential users to the greatest extent
possible. In addition, universal designs
take into consideration the physical,
cognitive, emotional, and social changes
that each individual experiences over

the course of a lifetime.

Universal design encourages and
supports the development of facilities
that include and are usable by people of
all abilities. Providing a ramped entrance
to a building at the back door when the
front entrance has stairs is not a universal
design. Although considered accessible,
this solution separates users by their
abilities. A universally designed solution
would seek to meet the needs of all users
by creating access for all through the
primary entrance. Successfully addressing
the current and future needs of our
changing population means incorporating
the principles of universal design into all
aspects of sidewalk and trail development.

2-11
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2.3.3 Natural and constructed
environmental constraints

The benefits of universal design are
not specific to people with disabilities.
The key to creating high quality pedestrian
environments is to recognize that all
individuals have different abilities for
using sidewalks and trails. No one is
“standard.” Everyone has strengths,
weaknesses, and differences in abilities
along a continuum from very high to
very low levels of function. Whether
these differences result in an activity or
participation limitation depends, in large
part, on the demands or constraints found
within the sidewalk or trail environment.
Activity and participation limitations in
sidewalk and trail environments can result
from a variety of factors. In general, these
factors relate to either the constructed or
natural environment. Limitations in the
constructed environment are created when
built facilities do not meet the needs of
users. For example, offices at the top of
a tall building would have a tremendous
disadvantage for attracting clients if an

elevator was not provided. Limitations
imposed by the natural environment are
not caused by human efforts but may need
to be mitigated through human changes.
For example, a landslide can make travel
along a trail difficult or impossible,
particularly for individuals that are not
very fit or agile.

The goal of sidewalk and trail design
and construction is to ameliorate the
constraints within the natural environment
and to avoid constraints in the constructed
environment to enable effective pedestrian
travel. Sidewalk and trail developers
should:

= Ensure that the environments that
they design and construct do not
create activity or participation
limitations; and

» Minimize the activity or
participation limitations that result
from existing natural conditions.

It is only through a universal design
approach that activity and participation
limitations can be minimized and the
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can be eliminated. environment. It may limit the individual’s
movement from one place to the next (e.g.,
2.4 Barriers create activity and travel from one side of an intersection to
participation limitations the other), or the ability of the individual

to position his or her body within one
location (e.g., move the arm and hand in
order to use a pedestrian actuated signal
device or to get close enough to push it).
The movement barrier may create a
physical barrier to movement (e.g., soft,

Activity and participation
limitations can result from an almost
limitless range of factors. Within the
scope of this guidebook, it is not possible
to discuss the full range of potential factors
that may result in activity or participation

limitations for an individual. Therefore, unstable surfaces), or it may result in a
the following discussion will focus on barljler .bfzcaus? of the. type of movement
the most common barriers found within the individual is required to perform

sidewalk and trail environments. In general, (e.g., short signal times require rapid
analysis and very fast positioning and
movement to cross and may not provide
enough time for decisionmaking before
crossing). Movement barriers result from
= Movement barriers; and a variety of factors within the environment
and/or the individual.

Movement barriers within the
environment can occur in both natural
and constructed environments. Examples

A movement barrier is anything of movement barriers within the
that restricts an individual’s ability to environment include:

the ability of an individual to participate
in sidewalk and trail environments is
influenced by two types of barriers:

s Information barriers.

2.4.1 Movement barriers
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Travel path designs that require
high speed movements and/or
sudden or frequent changes of
direction (e.g., short signal phases
that do not provide sufficient
crossing time);

Travel paths without areas for rest
or shelter;

Obstacles within the path of travel
(e.g., lamp posts, benches, rocks,
railings, or barrier);

Sidewalk/trail design that exposes
the user to potential hazards (e.g.,
unregulated at-grade crossing of a
multi-lane highway);

Environmental designs that require
unusual movements or coordination
(e.g., placement of pedestrian
actuated signal devices in a location
that cannot be accessed by all
pedestrians); or

2 UnpersTanpiG SIDEWALK AND Tratr USErs

Difficult terrain (e.g., steep slopes
or cross slopes and soft, unstable, or
uneven surfaces);

s Over and under passes with stairs or
steep ramps.

Movement barriers within the
individual are determined by the individual’s
body function and structure. Examples of
movement barriers within an individual
are:

s Limited agility (e.g., ability to
negotiate obstacles, steps, or curbs);

s Limited endurance (e.g., inability to
increase heart rate or breathing,
quick onset of fatigue, or increased
energy expenditure for ambulation
with crutches or canes);

s Limited speed (e.g., limited
coordination or lack of strength for
quick movements);

s Unpredictable movement patterns
(e.g., children often go from “start”
to “stop” or may change directions
or plans on the spur of the moment);
and
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» Deliberations in decisionmaking Design recommendations on how to
(e.g., people with vision impairments achieve these objectives are discussed in
or older pedestrians with cognitive =~ more detail in the Sidewalk Development
disabilities may take longer to start ~ and Trail Development sections.
and determine when to cross).

2.4.2 Information barri
Table 2-1 provides examples of niormation barriers

how some sidewalk and trail users Information barriers restrict the

may experlence activity or participation individual’s ability to use information

limitations because of environmental contained within the sidewalk or trail

or 1nd1v1du2}1 movement ba.lrrlers. . environment. An information barrier may
Professionals who design or build limit the individual’s ability to:

sidewalk and trail environments should

ensure that they: = Recognize or receive information

(e.g., aloss of vision and loss of
hearing and vision together prevents
an individual from utilizing visual

= Do not create movement barriers
within the environment;

» Eliminate or at least minimize the signs);
movement barriers that naturally

occur within the environment; and = Understand the information

received (e.g., a person with a

SI9S() [TeL], pue Y[emapis Surpueisiopu) ¢ 101dey)

= Design environments that do cognitive impairment may see a
not impose a barrier that results flashing “WALK” or a “DON’T
in movement barriers for an WALK” signal but not understand
individual; thus creating a disability what it means; children have
from an environment that doesn’t difficulty judging the speed of an
function (see Table 2-1). approaching vehicle);
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Table 2-1. The following table provides examples of how some sidewalk and trail users may
Movement Barriers experience activity or participation limitations because of environmental or individual
movement barriers.
Environmental Individual
Movement Barriers Movement Barriers
Unpredictable
Difficult Soft Signal Complex Limited Limited Limited movement
User Description terrain surface  Obstacles actuation decisions agility endurance speed patterns
Stroller User X X X X
Wheelchair User X X X X X X
2 Inline skater X X X X X
5 Individual with
= limited balance X X X X X
St
g Individual with a
S  vision impairment X X X X X
’%’é Older adult X X X X X
:-"é Child X X X X X
cgo Individual who is obese X X X X
ﬁ Crutch or support cane user X X X X X X
£ Individual with low
2 fitness levels X X X
=l
P Individual with a
A cognitive impairment X X X X
q') . . .
2, Individual with an
g emotional impairment X X

2-16



UnpersTaxpinG Stoewark axp Trar, USers

CnapTER

» Decide on a course of action quickly » Inaccessible formats for pedestrian
(such as, picking a gap), align information;
themselves properly, and start to

cross within the signal phase; or = Ambiguous or unclear signs or

signals;

» Information available through only
one format (e.g., visual but not

4 children believe that adults will auditory):
/ protect them from harm, so they may s
/% /4 ignore a stop sign for pedestrians to » Unclear or missing information

' stop on trails or shared-use paths, about the appropriate pedestrian
@ @ even though they see and understand path of travel; and
the sign). . . .
A ’ Decisions (e.g., selecting a gap)
74 Y g g a gap

L 4

» Act upon the information in the
\_/ i anticipated manner (e.g., young

requiring vision.

]“I\Hl“‘l[ “n]”“"l

Information barriers may result from
® factors within the environment and/or Information barriers for some
x‘ the 1nc.1;)\{1dua(li. The design of high quality,  j,qividuals can also be addressed through
accessible pedestrian environments the design of the sidewalk or trail
includes measures to ensure that

i . b h : i environment. Examples of information
information about the environment is barriers for some individuals include:
available to all pedestrians.

» Limited ability to receive
information (e.g., limited vision may
prevent a person from receiving

Information barriers within the
environment include:

!
<

Figure 2-9. Pictorial symbols are easier
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for people with cognitive impairments = Limited sight lines; VisuE}I infqrmation, and loss of
or limited English language skills to hearing will prevent a person from
understand. » Complex paths of travel; receiving auditory information);
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s Limited ability to process or experience activity or participation
understand the information received limitations because of environmental
(e.g., an individual with a brain or individual information barriers.
injury may see a traffic sign but be Those who design sidewalk and trail
unable to understand the meaning  environments must ensure that they:
of the text);

» Do not create information barriers

» Limited ability to act in accordance within the environment;
with information received (e.g.,
a person with an emotional » Eliminate or at least minimize the
impairment may be so overwhelmed information barriers that naturally
with the desire to get to a different occur within the environment;
location that they ignore a red light and
even though it can be seen and
understood); and m Design environments that do not

impose a barrier that results in
information barriers that occur for
specific people thus creating a
disability from an environment
which doesn’t function (see 2.2).

m Decreased speed for processing
information, making decisions,
and implementing action (e.g., an
individual with a cognitive or vision
impairment may require more time
to decide that it is safe to cross an

intersection and, by then, the Design recommendations for
conditions may have Changed or the creating sidewalk and trail environments

light may be red for the pedestrian). ~ with information accessible to all
pedestrians are discussed in more detail
Table 2-2 provides examples of how in the Sidewalk Development and Trail
some sidewalk and trail users may Development chapters of this guidebook.

Chapter 2. Understanding Sidewalk and Trail Users
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Table 2-2. The following table provides examples of how some sidewalk and trail users may
Information Barriers experience participation limitations because of environmental or individual information
barriers.
Environmental Individual
Information Barriers Information Barriers
Limited
Irregular Limited Limited Slower ability to have
Sight  Inaccessible and skewed Complex abilityto  ability to speed to an expected

User Description lines formats intersections signage receive process process response

Individual with a

vision impairment X X X X
Individual with a %
hearing impairment X X X X %
Individuals with brain injury X X X X X X ¥
Individual with a S
mobility impairment X X X &
Individual with limited &
English language skills X X X X X X E‘
5
Older adult X X X X %
Child X X X X < - %
Individual with limited =
concentration abilities X X X X 3
Individual with a =
cognitive impairment X X X X X X g
Individual with an G
emotional impairment X X X g
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2.5 Conflicting pedestrian needs

All pedestrians will have different
needs; therefore, changing a design to
enhance access for one group can create
additional barriers for other individuals.
It must be recognized that it is not possible
to create an environment that provides
equal levels of accessibility to every
individual. However, the goal should be to
make all sidewalk and trail environments
accessible to the largest possible number
of potential users.

In order to create high quality
sidewalk and trail environments that
are usable by the highest proportion of
pedestrians, designers should understand
how a user’s abilities are impacted either
positively or negatively by any given design
feature. The following examples illustrate
the need for designers to be aware of the
impact of design features on all potential
users:

= Walking on slopes — A ramp
installed to permit access into a
building without the use of steps
may impede access for someone who

has a limited ability to walk on
sloped surfaces. People who use
walking aids or have limited balance
may have greater access via a set of
stairs than can be provided if they
are required to use a sloped surface,
such as a ramp or graded terrain.

Detection of the sidewalk-to-
street transition — Curb ramps
are critical access features for people
who use wheeled forms of mobility
(e.g., wheelchairs, strollers, bicycles,
and inline skates). However, they
make it much more difficult for
people with vision impairments to
detect the transition between the
sidewalk and the street. It is very
difficult to detect differences
between gradual slopes in the
absence of visual cues. Individuals
who have reduced sensory capacity
in the extremities experience similar
barriers. These problems are
enhanced further among individuals
with sensory and other impairments
(e.g., diabetes can lead to vision and
sensory function loss).
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— Roundabouts and right turn slip
lanes are used to improve intersection
efficiency for automobiles. However,
they also disrupt the “stop and go”
traffic patterns that are typically
found at an intersection and force
pedestrians to rely on visual cues to
identify gaps available for crossing.
The traffic sounds that people with
vision impairments use to identify the
gap for a safe crossing are disrupted
or absent when there is a continuous
traffic flow. Furthermore, if the
traffic does not yield to the pedestrian,
problems may be created for people
with slower walking speeds and
starting times, as well as for those
who have difficulty determining the
appropriate crossing time or location.

Different abilities among users
on the same path — Along a
shared-use path, different user
groups may compete for the same
space. Differences in factors such as
travel speed, type of technology,
noise or anticipated experience may

2 UnpersTANDING SIDEWALK AND TrA1L USERs

= Knowledge of traffic movement

create conflicts between users. In
addition, when people of different
abilities use the same travel space,
improving access for one user group
may reduce the accessibility
provided to other users. Examples of
conflicts between users of different
abilities include:

1. Grade reductions through
elongated, winding trails to
enhance accessibility for
pedestrians with movement
limitations may decrease the
usability and desirability of the
trail for cyclists commuting to
work who are looking for optimal
speed and efficient paths of travel;

2. Individuals with limited agility
may have difficulty avoiding
cyclists traveling at higher speeds
if cyclists are not easily detected;

3. Road cyclists and pedestrians
generally prefer a firm and stable
surface, while runners and
equestrians prefer a softer
surface; or

2-21
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N -
Figure 2-10. Some ambulatory
pedestrians with mobility impairments
benefit from walking aids, such as

walkers, to minimize the effects of their
impairment.
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4. Mountain bike riders may prefer
a trail with many obstacles while
runners, wheelchair users, and
road bike riders prefer a smooth
trail surface.

When addressing the conflicting
needs of users, designers should focus
on making improvements to include use
of the widest range of potential users.
Maximizing use may mean employing
additional design tools. For example, a
detectable warning (see Chapter 6) located
at the bottom of a curb ramp can improve
curb ramp detectability by persons with
vision impairments. Users traveling at
various speeds can be accommodated
by splitting shared-use paths to provide
separate travel paths for slower users.
The needs and capabilities of all potential
users should be considered and balanced
when designing pedestrian facilities.

2.6 Function,activity,
participation,and technology

We are living in the “technology
and information” age, and technology is

constantly and rapidly changing the way
we do things. Technology allows us to
travel farther and faster, communicate
information instantly, and do activities
and perform feats that were previously
extremely difficult or impossible.

One facet of the technological
revolution is the development of
assistive technology to enhance function,
activity and participation. There is an
ever-increasing array of technology
available to individuals. Some types of
assistive technology, such as the gears on a
bicycle, are widely known and understood.
Other types of assistive technology, such as
the devices used by many individuals with
disabilities, are not widely recognized.

While it is not possible for every
designer to have detailed knowledge of
every type of assistive device, a general
understanding of the functions and uses
associated with the more common types of
assistive technology used by people with
impairments is an important factor for
enhancing activity and participation.

Assistive technologies play a valuable
role in enhancing the ability of people with
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Figure 2-11. A wheelchair is an
example of a personal technology
that allows a person with a mobility
impairment to accomplish all types of
daily activities.

disabilities to navigate independently

through indoor and outdoor environments.

These devices can sometimes be used

to minimize or eliminate the activity
limitations and participation restrictions
that exist within sidewalk and trail
environments.

The broad range of assistive
technologies for people with disabilities is
often discussed in terms of a continuum of
technologies that include (Axelson, 1988):

m Personal technologies;
m Activity-specific technologies; and

» Environmental technologies.

2.6.1 Personal technologies

Personal technologies are things that
are closely associated with, and usually
connected to, the individual. They include
things that you utilize, such as a long white
cane, eye glass, wheelchair, or guide dog,
as well as things you wear, such as
eyeglasses, a hearing aid, or prosthesis.

Personal technologies enhance the body’s
function or structure with the goal of
enhancing the individual’s ability to
accomplish a variety of day-to-day activities.
Personal technologies generally only
benefit the owner of the technology, and
require the individual or the individual’s
health care or insurance provider to bear
the cost of purchasing and maintaining the
device. In addition, each type of technology
will have positive and negative aspects.
For example:

= Awheelchair provides easy mobility
on flat, firm surfaces. However, it is
much more difficult to maneuver on
slopes. Traversing steps or curbs is
extremely difficult if not impossible.

= A missing leg can be replaced
with a prosthetic leg. Current
technology works quite well if the
individual retains his or her own
knee. However, a prosthetic leg does
not provide the sensory feedback
that is needed to ensure stable foot
placement, detect obstacles, or
maintain balance.

2-23
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Figure 2-12. A long white cane is an
example of a personal technology that
allows a person with a vision impairment
to independently accomplish many daily
activities.

2-24

= Eyeglasses are a very common type

of technology used to correct mild

to moderate vision impairments.
However, eyeglasses are cuambersome
to use in rain, fog or cold weather
conditions, and special “safety”
frames are required for sports or
activities that might result in impact
to the device.

Individuals with severe vision loss
often use a long white cane or
guide dog. A long white cane
provides advance warning about
obstacles on the path ahead, but

it is not effective at detecting other
visual cues, including obstacles
above 685 mm (27 in). Guide dogs
can get around obstacles, but their
owners must provide instructions
and directions as to where they
want to travel.

A hearing aid can be used by
individuals who are deaf or hard

of hearing to magnify the sounds

in their environment. However, the
magnification is not selective, so a

pedestrian using a hearing aid hears
the sounds of traffic and audible
pedestrian signal magnified.

2.6.2 Activity-specific technologies

Activity-specific technologies are
devices that enhance an individual’s
ability to perform a specific activity.
They include all types of sports equipment
(e.g., bicycles and inline skates),
equipment for activities of daily living
(e.g., pots and pans, toothbrush, and
hairbrush), as well as devices designed
specifically for one individual (e.g., knee
brace and custom ski boots). Activity-
specific technologies can also be used
to compensate for an impairment.

As with personal technologies,
activity-specific technologies often
benefit the owner of the technology and
require the individual or provider to bear
the cost of purchasing and maintaining
the device. However, many private and
trail organizations make activity-specific
technologies available to a broader
spectrum of users. For example,
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Vail Mountain in Colorado rents mountain = Hand bicycles allow individuals

bikes and mountain-bike wheelchairs. to participate in cycling activities
The best products work for everyone, without the use of their legs, but the

but in some instances, activity-specific small muscles of the arms require a

technologies may need to be modified much finer gradation of gearing and

or new technologies may need to be current designs require a low seating

developed in order to assist people with position with less visibility. Scenic

lookout points on multi-use trails
often do not take the inability of hand
bike riders to walk into consideration.

impairments. For example, most people
would use a pair of alpine skis to go skiing.
People who are unable to stand could use

a sit-ski, mono-ski, or bi-ski, which would = A saddle with back supports
allow them to ski while seated. Similarly, can enable people with paralysis
bicycles are designed to or limited strength or balance to 2
allow people to travel ride horses. However, they maybe &
at greater Speeds and unable to dismount dllI‘il’lg the ride. B
distances using human For example, someone who uses =
power. People without the a wheelchair may not be able to &
use of their legs could use dismount and walk while they traverse ér
a handbike to perform a a steep hill or very narrow trail. B
cycling activity using only = Biathlon is a combination of @
their upper body. cross-country skiing and shooting. §°“
Each type of activity- Individuals with a vision impairment £
specific technology will have participate in the target shooting &
= ,. e both positive and negative phase by using headphones =
Figure 2-13. Hand bicycles are an example of an impacts on the individual’s connected to a laser light that g,
activity-specific technology that allows a person with function, activity and generates audible tones to identify z
a mobility impairment to participate in cycling. participation. For example: the target. 7

2-25



Chapter 2. Understanding Sidewalk and Trail Users

CnarriER

2-26

UnpersTanpiG SIDEWALK AND Tratr USErs

= Mountain-bike tires make it
much easier to ride on unpaved
surfaces. However, they also
increase the rolling resistance of a
bicycle or wheelchair and, therefore,
increase the amount of energy that
will be needed to pedal or push a
given distance.

2.6.3 Environmental technologies
and design

Environmental technologies are
modifications or designs of a space or
environment to increase its usability.
Universal design requires the insightful
use of environmental technologies to
create environments with greater access
for everyone. The application of universal
design principles focuses on the use of
environmental technologies that enhance
the participation of users with a broad
range of abilities. For example, toilet
facilities may be provided on a trail for
the comfort of users and protection of the
environment. The use of environmental
technologies and designs such as a larger
clear floor space, accessible door handles,

and an at-grade entrance will ensure that
the restroom is accessible to a broader
spectrum of users.

Examples of sidewalk and trail
environmental technologies that benefit
individuals with impairments include
accessible pedestrian signals, curb ramps,
elimination of glare, stabilized trail
surfacing, and detectable warnings.

The use of environmental technologies
and the principles of universal design

are the cornerstones for designing high
quality pedestrian facilities. Incorporating
environmental technologies, particularly
those that benefit the broadest spectrum
of users, into the sidewalk or trail
environment should be every designer’s
priority.

As with all types of technology,
environmental technologies may have a
positive or negative impact on a particular
user. For example:

» Traditional audible pedestrian
signals in the U.S. emit loud tones,
bells, buzzes, or bird calls from
the pedestrian signal head during
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the walk interval that are intended
to serve as audible beacons to
the opposite corner, as well as to
indicate the duration of the walk
interval to blind pedestrians. The
beaconing function of these loud
_..  signals has been found to
function relatively
poorly, and their noise
is often annoying to
people living and
working in the area.
Contemporary
audible pedestrian
signals nearly all respond
to ambient sound, so they are
much quieter in times of low traffic
volume. In addition, the sound
source is often at the push button,
and it is therefore more localized.

Figure 2-14. Curb ramps in the
sidewalk environment provide for

harder to negotiate for people who
use crutches or canes, or who have
limited balance on sloped surfaces.

Bulletin boards are often used

to convey information to users at
the trailhead. However, posting
documents with regular size print
makes it difficult for people with low
vision or people standing at a distance
to read the information. Similar
problems may be encountered by
individuals with limited English
language skills (e.g., people who

do not speak English or people

with cognitive impairments) if the
written language is very complex.

2.6.4 How does technology

influence design?

In order to design high quality,
provide access to a shared-use path ~ accessible environments, it is necessary
constructed on a former railroad bed to have an understanding of the types of
for people using wheeled forms of environmental technologies that can be
mobility (e.g., wheelchair, stroller, incorporated into the universal design
or bicycle). However, long ramps are process, and how the use of personal or

an easier transition from the curb = A ramp may be installed to

to the street for people with mobility
impairments, and detectable warnings
placed appropriately at the bottom

of the ramp aid people with visual
impairments in recognizing the transition
from the sidewalk to the street.
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activity-specific technologies may impact
the abilities of the user.

The knowledgeable and thoughtful
use of environmental technologies will
create pedestrian environments with
universal access to people of all abilities.
This practice of universal design is

Figure 2-15. This manual mountain bike wheelchair,

with its longer wheel base, is significantly more effective
on rugged terrain than a traditional hospital style manual
wheelchair.
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increasingly recognized
and encouraged to allow all
persons, with or without
disabilities, to move more
freely, independently,

and safely in outdoor
environments.

The impact of some
types of impairment can
be mitigated to a certain
extent through the use of
personal or activity-specific
assistive technologies.
While it is recognized that
an environment can never
be fully and independently
accessible to every possible
user, many pedestrians can
utilize personal or activity-
specific technologies to

enhance their ability to function within the
environments that designers create. These
types of technology can assist people with
impairments to become more independent,
however individuals may not have access
to these technologies and, therefore, the
first priority should always be the use of
environmental technologies and the
universal design process.

Many types of assistive technologies,
such as walking aids, improve mobility
but do not eliminate the need to design
and construct accessible environments.
During the design process, it is helpful to
have knowledge about the many types of
assistive technologies that could be used
on sidewalks and trails. The needs and
abilities of each user will vary depending
on the performance characteristics of
any particular type of technology. The
benefits obtained from a particular type
of technology will also be influenced by
the skill, experience, and ability of the
user, as well as the characteristics of the
environment. For example, there are a
wide variety of wheelchairs for individuals
with mobility impairments. The outdoor
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environment performance characteristics
of the traditional, hospital-style manual
wheelchair are very different from the
mobility that can be achieved using a
powered wheelchair specifically designed
for rugged, outdoor environments.
Personal, activity-specific, and
environmental technologies are
interdependent. The choice of a personal,
activity-specific, or environmental solution
will depend on specific parameters of the
barrier, such as its location or availability
for public use. For instance, a person
who is paralyzed may use a wheelchair
as a personal technology. However, to use
a sidewalk or shared-use path effectively,
environmental modifications, such as
curb ramps also need to be provided.
If the same person chose to use a more
rugged recreation trail, an activity-specific
technology, such as a mountain-bike
wheelchair might be required.
Understanding the interdependent
relationship between the environment, the
required activity, and the abilities of the
person is an important fundamental step in
the ability to design effectively for the future.

Selecting a wheel design and
technology is a decision based on ability,
type of usage, and, often, cost. Manual
chairs and power chairs maneuver
differently in turns and changes in level.
Manual chairs have advantages of being
portable, generally smaller, lighter in
weight, require less maintenance, and
generally cost less. A manual chair allows
the person with the upper body ability to
stay physically active, but power chairs can
be more effective on steeper grades.

2.6.5 Limitations of technology

Despite the tremendous benefits
provided by assistive technology, there are
major limitations related to the essential
use of assistive devices to overcome
barriers within the environment.

m The cost of most assistive devices
makes them unavailable to
many people, especially for the
disproportionate number of people
who have disabilities that do not
have jobs and/or live in poverty;
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s Even with the use of the most

sophisticated forms of assistive
technology, the individual still
needs many skills and abilities to
have independent mobility in the
community. For example, a person
who uses a power wheelchair for
mobility must have the cognitive
and physical abilities to operate the
wheelchair safely and effectively;

The usability of the technology
must also be considered. In many
cases, existing technology can
perform a similar but somewhat
different function than the function
that has been lost as a result of the
impairment. For example, a long
white cane can be used to avoid
obstacles on a sidewalk, but cannot
actually replace the functions of
human vision;

2 UnpersTanpiG SIDEWALK AND Tratr USErs

» Reliability is also a major factor
for consideration. It is relatively
unlikely that your legs will suddenly
and completely stop functioning.
However, a flat tire or a loss of
battery power can instantly
immobilize some types of
technology; and

» Portability is a significant factor
for individuals who drive, ride
as passengers, or take taxis.
Powerchairs weigh hundreds
of pounds and do not fold.

For these reasons, and many others,
the use of personal or activity-specific
assistive technology cannot be assumed
and should not be considered to be an
alternative to appropriate, high quality,
and accessible designs.
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Integrating Pedestrians
into the Project
Planning Process

Figure 3-1. People with and without disabilities should be
actively involved throughout the entire project planning process.

Sidewalks are
critical transportation
routes for communities.
They allow pedestrians
to travel from one place
to another, stimulate
business districts by
encouraging leisure
shopping, and keep
communities safe
by providing more

- activity on the street.

Integrating pedestrians,
including pedestrians
with disabilities, into
the project planning

process is critical to the success of a
transportation network. Too often
transportation policies focus on the needs
of motorists and do not consider the needs
of pedestrians. Similarly, accessibility is
often thought of as a separate issue to be
addressed after the planning and
development process is complete.

In order to improve transportation
systems for people with disabilities,
accessibility should be integrated into the
project planning process. Access should be
addressed at the beginning of the public
involvement process and throughout
project development. Transportation
agencies must carefully reexamine existing

3-1
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policies and programs to determine if
they are discriminatory. Furthermore,
accessibility issues need to be addressed
throughout an organization. Changes
are difficult in bureaucracies, but unless
accessibility issues are institutionalized
throughout an organization, people with
disabilities will be denied the mobility
that the rest of the population takes for
granted. Mobility is a basic right and
it is the responsibility of transportation
agencies to guarantee this right by
ensuring that physical barriers are
removed, audible and visual information
is provided, and facilities are maintained
to be fully accessible. Accessible design
is the basic tenet pedestrian design, and
all project design should apply accessible
design fundamentals and overlay best
practices. This principle assures that
facilities will be usable and safer for all
pedestrians. If a facility is not accessible,
it is most likely not safe.

The planning process, referred to
in this chapter, pertains to project
development planning, including
pedestrian system planning, public

outreach, land use considerations,

and preliminary facility designs. Many
transportation projects involve not only
the decisions of transportation agencies,
but associated agencies, politicians,
developers, local businesses, and citizens.
In order to ensure that all pedestrians

are considered throughout the planning,
development, and installation processes,
interested parties must redefine internal
goals and allocate the necessary resources
to integrate accessibility into all
transportation programs and projects.

3.1 Recent legislation

During the 1990s, several key
pieces of legislation were passed that
impacted transportation planning.
The first piece of legislation was the
Americans with Disabilities Act (ADA)
of 1990, which protects the civil rights
of people with disabilities. Secondly,
the 1991 reauthorization of the Federal
transportation policy, the Intermodal
Surface Transportation Efficiency
Act (ISTEA), specifically called for
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mainstreaming pedestrian travel into the
transportation system. ISTEA increased
the Federal-aid funding options for
pedestrian facilities and programs. This
allowed communities the ability to make
a wide range of planning and funding
decisions regarding the allocation of their
Federal transportation dollars. In 1998,
the Transportation Equity Act for the
21st Century (TEA-21) extended the
opportunities established in ISTEA and

increased funding for pedestrian facilities.

However, even with these landmark laws,
there are still gaps at the local level
(where transportation decisions are
made) between increased Federal-aid
funding and the ADA requirements for
pedestrian accessibility.

3.1.1 Americans with Disabilities Act
(ADA)

As public entities covered under
Title IT of the Americans with Disabilities
Act (ADA), transportation agencies are
required and have a major responsibility

to implement accessibility in their facilities

and programs. Although some cities
have developed innovative approaches to
upgrading their facilities to meet the needs
of people with disabilities, many cities still
lack accessible transportation networks.
The Title IT Implementing Regulations
for the ADA require all newly constructed
and altered facilities (including sidewalks)
must be readily accessible to people
with disabilities (Section 1.4.1).
Transportation agencies are responsible
for developing a transition plan for
existing sidewalk networks to identify
accessibility deficiencies in the facilities

and establish a schedule for improvements.

In order to be effective, a transition plan
(required to be completed by January
1995) should be integrated into the
transportation element of a city’s capital
improvement program (CIP), and other
local improvement and funding programs.

3.1.2 Federal transportation legislation
(ISTEA and TEA-21)

ISTEA called for a more balanced
focus of transportation planning and
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investment decisions. TEA-21, signed
into law June 1998, builds on the many
changes made by ISTEA. Because of
ISTEA and TEA-21, planners have started
to obtain more input from local users,
which has led to the development of
transportation facilities that better meet
the needs of local users, including under-
served communities, such as people with
disabilities.

3.2 Prioritizing pedestrian access

Pedestrians are an integral part of
the transportation system and should be
equally prioritized with other modes, such
as automobiles. For example, the decision
to design a corner with a wide turning
radius to benefit trucks should be carefully
weighed against the negative impacts that
wide turning radii have on pedestrians.
Institutionalized standards, policies,
design guidelines, and public participation
should provide all pedestrians equal
service within the transportation system.

There is a lack of knowledge on the
part of transportation providers and public

policy sectors regarding the needs of
pedestrians. Transportation planners

and engineers often do not receive formal
training on pedestrian issues and designs.
This has contributed to transportation
systems that encourage motor vehicle

use and discourage walking. University
courses should be developed that teach
students how to balance the needs of all
users and to design universally accessible
pedestrian environments. Workshops
and training materials should identify
pedestrian needs at the beginning and the
end of transportation planning in order
to create accessible pedestrian networks.
Agency employees and decisionmakers
have a responsibility for raising awareness
and educating the public about the need
for accessible facilities.

3.2.1 Sidewalk installation

When landuse plans have
development activities (e.g., business
and residential areas and school trips),
pedestrian activities should be anticipated.
Accessible design is a requirement and
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does not depend on the number of users. m Provide sidewalks in rural and
Practice in accessible design should be suburban areas at schools, local
as advanced as vehicle usage design. businesses, and industrial plants
When sidewalks are not available, that result in pedestrian
pedestrians are forced to share the concentrations;

street with motorists, access to public

transportation is restricted, and children Provide sidewalks whenever the

have fewer play areas that are safe. roadsjgle and land development .
Therefore, whenever possible, accessible conditions are such that pedestrians
sidewalks should be provided. The following regularly move along a main or
guidelines have been established to assist high-speed highway;

local jurisdictions with determining when
and where pedestrian facilities are needed
(Planning, Design, and Operation of
Pedestrian Facilities: Unpublished Draft
Final Report (2000), NCHRP, Project » Construct sidewalks along any street
15-20, TRB, Washington, D.C.): or highway without shoulders, even
if there is light pedestrian traffic.

» Incorporate sidewalks in rural
areas with higher traffic speeds and
general absence of lighting; and

» Develop sidewalks as integral

ssa001d Suruue[q 109(014 93 01Ul SUBLIISIPad Sunersdaju] ¢ 1e1dey)

parts of all city streets;
To initiate the sidewalk installation
» Iflanduse plans anticipate guidelines above, and to promote accessible
pedestrian activity, construct sidewalk facilities, municipalities should
sidewalks as part of street consider the following recommendations:
development;
= Agencies should only accept bids
m Sidewalks should connect nearby from contractors who understand
urban communities; and construct accessible facilities;
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» Require employees and contractors
to demonstrate their knowledge of
accessibility topics. If at any stage
of the development process (i.e.,
planning, design, or installation)
accessibility is not addressed, hold
the responsible party accountable,
and make improvements;

= Engineering, transportation,
and public policy decision
makers should partner with transit
providers on projects and programs,
and require that transit systems
include accessible pedestrian
facilities;

» Consult with representatives
from disability agencies and
organizations during all phases
of project development;

= Include people with disabilities in
the first phases of programming,
planning, designing, operating,
and constructing pedestrian
facilities (see Section 3.8); and

m Agencies should ensure that
accessible guidelines are followed
throughout planning, the project
development, and construction of
pedestrian facilities.

3.2.2 Pedestrian oriented detail

Installing sidewalks is critical to
providing pedestrian access. However,
prioritizing the needs of pedestrians
extends beyond the basic step of providing
a sidewalk network. The quality of the
pedestrian experience should also be
addressed during the project planning
process. The first step towards providing
a quality pedestrian experience is to
provide a buffer zone that separates the
pedestrian from the motorist. This can be
accomplished by providing a wide sidewalk
or a sidewalk setback, such as a planting
strip. In addition, planners and designers
should consider the following pedestrian
oriented details:

m Attractive building facades (e.g.,
pedestrian scale, street oriented
windows and building entrances);
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» Street trees and landscaping;
s Benches;

» Pedestrian oriented signs and
traffic control devices; and

s Public art.

When pedestrian details are included,
pedestrians are more comfortable using
the sidewalk facilities, neighborhoods are
safer because there are more people out in
the community, and commercial areas
thrive.

3.2.3 National policy

To address the goal of effective
transportation networks, Federal
transportation legislation calls for the
mainstreaming of pedestrian projects

into the planning, design, and construction

of the national transportation system.

As a result, the Federal Highway
Administration (FHWA) has developed a
policy statement regarding the integration
of walking into the transportation

infrastructure. The policy statement

was developed in cooperation with other
agencies and organizations that address
pedestrian issues, such as the American
Association of State Highway and
Transportation Officials (AASHTO) and
the Institute of Transportation Engineers
(ITE). The key principle included in the
policy statement specifies that “bicycling
and walking facilities will be incorporated
into all transportation projects unless
exceptional circumstances exist” (Federal
Highway Administration, 2000). This is
the principle for Federal-aid Highway
Programs that State, regional, and local
transportation agencies should use in
their planning process.

3.2.4 State and local sidewalk policies

There is significant work to be
done to ensure that the recent FHWA
policy on mainstreaming nonmotorized
transportation is institutionalized at the
State and local levels. Transportation

policies should be reexamined by State and

local governments, and programs should
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be developed that provide resources for
constructing and maintaining an
accessible pedestrian network.

Within many State and local agencies,
it is difficult for pedestrian projects to
compete with the priorities that have been
placed on automobile travel. Some States
do not allow State transportation funds
to be used for sidewalk construction or
maintenance, reserving the funds for
roadway use only.

At the local level, many cities do
not systematically require sidewalk
installations on new roadway projects, or
they may leave installation details to the
discretion of local developers. This lack of
guidance often leads to narrow walkways,
obstacles in the path of travel, and other
design practices that do not adequately
meet pedestrian needs. To address this
issue, local standards for sidewalk design
guidelines should be created and must
be followed by developers and others
responsible for sidewalk installation.

Maintenance of sidewalk facilities
is also a significant problem in many
localities. While some transportation

agencies take responsibility for sidewalk
maintenance, others hold property owners
accountable. It is recommended that
sidewalk maintenance should be the
responsibility of the transportation agency
and should be carried out using strategies
similar to road maintenance.

3.3 Local land use and zoning

There is a strong connection between
transportation planning and land use
regulations. The content of land use
regulations can encourage an accessible
pedestrian network if pedestrian needs and
mobility issues are incorporated into the
development of local zoning and subdivision
ordinances. Land use decisions are most
often made at the local level. Although
State regulations impact zoning, town
and city regulations generally allow local
decisionmakers to guide development.

The following sections are based on a
report prepared for the Transportation
Research Board entitled, Planning, Design,
and Operation of Pedestrian Facilities:
Unpublished Draft Final Report (2000).
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3.3.1 Traditional land use patterns make the newly constructed and altered
. . . facilities readily accessible. According
Traditionally, zoning ordinances have  t, the ADA Title IT Implementing

separated urban and suburban areas based  reasonable modifications in policies,

on designated use and specified allowable  practices, or procedures when the

increased dependency on al.ltomobiles discrimination on the basis of disability.”
and longer trip distances. Similarly,

subdivision ordinances have focused on
the motor vehicle as the primary mode
of transportation. Typically, subdivision
ordinances lack requirements for
sidewalks on streets and pedestrian
connections between the street and

3.3.2 Land use recommendations

The following recommendations
promote an accessible pedestrian
environment and should be considered
during a locality’s review of its zoning

ssa001d Suruue[q 109(014 93 01Ul SUBLIISIPad Sunersdaju] ¢ 1e1dey)

building entrances. o ordinance:

Also, the zoning and subdivision
restrictions of a locality may limit a = Consider the needs and functions of
designer’s ability to maximize sidewalk pedestrians, including pedestrians
accessibility. For example, a designer of with disabilities, during the
a new sidewalk may intend to create an development of Zoning regulations;
accessible facility. However, the designer
may be unable to do so if the subdivision » Allow mixed use developments
regulations do not allocate sufficient with higher densities so that trip
right-of-way to make pedestrian facility distances are decreased and walking
accessible. Municipalities have an is promoted as a mode of
obligation under Title IT of the ADA to transportation;
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s Increase the allowable densities
near major destination points and
transit lines to discourage the use
of vehicles as the primary mode of
transportation; and

» Require all commercial districts
containing shopping and
employment centers to have
accessible building entrances and
an on-site circulation system of
accessible walkways.

The following recommendations
promote an accessible pedestrian
environment and should be considered
during a locality’s review of its subdivision
ordinance:

m Require site developers to include
accessible pedestrian facilities early
in the site planning process, so
local planners can coordinate with
other planned transportation
improvements;

» Include pedestrian-friendly street
design principles and accessible
sidewalk design principles as

required components of a pedestrian
network;

= Encourage enhanced connectivity
between adjacent residential,
commercial, and institutional
developments;

m Develop specific design principles
for accessible pedestrian
connections between the street,
buildings on site, and adjacent
properties; and

» Require commercial developments
to locate parking in the rear of
building sites and to provide direct
access to the front of the building
from sidewalks and nearby transit
connections.

3.4 Comprehensive planning

The transportation component of
a region’s comprehensive master plan
(CMP) has a significant impact on
transportation policy. If an assumption
is made that individuals prefer to drive,
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communities will only be designed to
accommodate motorists. Transportation
systems that neglect pedestrian needs
guarantee increased automobile use
within the community, define the layout
of the community, and determine local
quality-of-life patterns.

Unless there is a specific strategy
for funding new pedestrian projects, the
need for these projects will often not be
recognized. Therefore, for pedestrian
projects to be implemented, they must be
included in a city’s capital improvement
plan (CIP). Projects listed in the CIP are
ranked for priority according to a specific
scoring system. Accessibility projects can
be listed in the CIP and should be included
as part of larger projects. Traditionally,
pedestrian projects have not ranked well
because they are often small in scale.
However, existing ranking systems should
be reevaluated to consider areas where
pedestrian projects rank very highly, such
as public health and safety, maintenance,
socio-economic impact, neighborhood
impact, social justice, coordination with
other projects, and land use.

3.4.1 Pedestrian master plans

To help guide long-term pedestrian
planning, many municipalities are
developing pedestrian master plans.
Pedestrian master plans outline the
framework of the pedestrian network and
identify improvements that will enhance
the pedestrian environment and increase
opportunities to choose walking (with and
without assistive devices) as a mode of
transportation. Pedestrian master plans,
such as the one adopted by the City of
Portland in April 1998, outline policies,
street classifications, design guidelines,
capital projects, and funding strategies
that affect pedestrians.

Transportation agencies should
address accessibility in all components
of a pedestrian master plan. The goal
of the pedestrian master plan is to
encourage walking as the preferred mode
of transportation and, therefore, must
consider the mobility and travel needs of
all people. Integrating accessibility into
pedestrian master plans is required by law
and will avoid costly and time-consuming
modifications to designs and installations

3-11
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that provide pedestrian networks that
work for people of all abilities.

3.4.2 Pedestrian design guides

Pedestrian design guides are a
complementary component of the
pedestrian master plan intended to
ensure that all sidewalk facilities promote
the objectives identified in pedestrian
master plans. Pedestrian design guides
are developed by transportation engineers
to provide a uniform set of guidelines that
are applicable to most situations and to
further promote walking as a mode of
transportation. Without thoughtful design
guidelines, conflicts between competing
functions may produce conditions that
are less than ideal for pedestrians and,
particularly, for people with disabilities.

Accessibility should be an integrated
topic within pedestrian design guides.
Every design specification should be
consistent with the needs of people
with disabilities. If accessibility is not
integrated into the design guide, it will

continue to be addressed as an afterthought.

3.5 Prioritizing resources

While all new construction should be
planned and designed to meet accessibility
standards, improvements to existing
infrastructure that enhance accessible
pedestrian networks should be prioritized
by transportation planners, engineers, and
agencies. Pedestrian improvements should
be designed to achieve the maximum
benefit for their cost, including initial
cost and maintenance cost, as well as
reduced reliance on more expensive
modes of transportation. Where possible,
improvements in the right-of-way should
stimulate, reinforce, and connect with
accessible transportation networks.

A good model is Accessible Rights of Way:
A Design Guide (U.S. Access Board, 1999).

Redefining transportation planning to
include pedestrian needs and accessibility
requires new systems for prioritizing
resources. An evaluation of existing
conditions and feedback from public
involvement sessions should provide
planners with useful information about
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the community’s pedestrian needs. This
information should then be prioritized

to ensure that the most beneficial
improvements are made first. The
following principles provide guidance

to designers when planning access
improvements and establishing priorities:

» Immediately address maintenance
and safety problems, such as
potholes or debris, in crosswalks
and sidewalks;

s Immediately implement simple
and inexpensive solutions, such as
removing newspaper stands, trash
receptacles, and other movable
obstacles from the path of travel;

m Make accessibility improvements
to existing facilities before other
types of improvements, such as
landscaping, because accessibility
improvements are required by law;

» Review planned and funded projects
to ensure that access has been
included as required by the ADA;

» Add accessibility improvements to

projects that are already planned
and funded. Fixing everything at
once saves money because equipment
is deployed and contractors are
hired on a one-time basis. In
addition, pedestrian disruptions in
construction areas can be minimized;

Distribute funds among several
less expensive projects that would
have a greater overall impact on
an area’s accessibility, instead of
consuming all allotted accessibility
improvement money on one ideal
but very expensive improvement;

Make accessibility improvements
whenever possible, not just when
complete accessibility can be
achieved. For example, if funding is
available to improve the accessibility
of one corner at an intersection, that
corner should be improved even if
the other corners are not accessible.
Eventually, funding will be available
to improve the accessibility of the
remaining three corners;

3-13
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m Make it a priority to improve routes
with high volumes of pedestrian
traffic;

» Make it a priority to improve
routes that serve as important
links between key destinations;

m Make it a priority to improve areas
with high population densities; and

m Prioritize specific request programs
that respond to individual requests.

Many cities, such as Austin, Texas;
Seattle, Washington; San Francisco,
California; and Portland, Oregon,
have extensive programs to improve
accessibility in their communities. The
Portland program focuses on adding
access improvements to existing projects
and making additional improvements to
locations receiving heavy pedestrian use.
Portland also takes about 100 specific
requests per year for improvements from
people with disabilities.

The City of West Palm Beach, Florida,
has developed a long-range transportation
plan based on the hierarchy of users. The
needs of pedestrians are the number one
priority in the West Palm Beach model.
The goal of this project is to “reverse the
current transportation paradigm, which
has to a great extent neglected all users
except the automobile, and begin a shift
toward balance and equity” (Transportation
Division, City of West Palm Beach, 1999).

3.6 Funding strategies

Almost every Federal-aid highway
funding category may be used for
building, altering, or improving accessible
pedestrian facilities. It is up to each State’s
Metropolitan Planning Organizations
(MPOs) and localities to set priorities on
how Federal-aid Highway funds are used.
The following is a list of some of the
provisions included in the Federal-aid
Highway Program as amended by the
Transportation Equity Act for the 21st
Century (TEA-21) (U.S. Department of
Transportation, 1998):
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» Surface Transportation Program
(STP) funds may be used to
construct pedestrian walkways or
non-construction projects such as
maps, brochures, and public service
announcements related to safe
pedestrian activities. Modification
of public sidewalks to comply with
the ADA is identified as an activity
that is eligible for these funds.

s Transportation Enhancement
Activities (TEAs) make up ten
percent of each State’s annual
STP funds. TEAs are designated
projects that will provide facilities
for pedestrians, pedestrian safety,
educational activities, and the
conversion of abandoned railway
corridors to pedestrian trails.

s Hazard Elimination and Railway—
Highway Crossing programs, which
also utilize ten percent of set-aside
STP funds, may be used to correct
locations that constitute a danger
to pedestrians. States are required
to implement this program, and

funding is applicable to survey
hazardous locations, construct
projects on any publicly-owned
pedestrian pathway, or install
safety-related traffic calming
measures.

» National Highway System funds
may be used to install pedestrian
walkways on land adjacent to any
highway on the National Highway
System including Interstate
highways.

Accessible pedestrian projects can
also be funded through other Federal-aid
Highway Programs including Federal
Lands Highway Program, National Scenic
Byways Program, Congestion Mitigation
and Air Quality Improvement Program,
Transportation and Community Systems
Preservation Pilot Program (TCSP), and
Job Access and Reverse Commute Grants.
In addition, TEA-21 allows Federal transit
funds to be used for pedestrian access
improvement projects. These funds are
to be used for investments that provide
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“pedestrian and bicycle access to a
mass transportation facility” for the
establishment and enhancement of
coordination between mass transit

and other forms of transportation (U.S.
Department of Transportation, 1998).

3.7 Site development

Site development focuses on planning
and design issues on an individual project
basis. Developing accessible sidewalk
facilities at the project level is most
effective when the needs of pedestrians are
institutionalized into the planning process.
If broader elements, such as land use and
regional coordination, do not support
pedestrian planning, individual projects
become very challenging.

3.7.1 Pedestrian level of service

When developing a specific
transportation project, the level of service
for motor vehicles is often evaluated. The
effectiveness of a transportation facility is
evaluated on an A-F grading system. Level

A identifies facilities that are free flowing
with very efficient travel speeds and few
interruptions. Level F represents streets
with high congestion, low speeds, and
many signalized interruptions.

Some transportation agencies are
addressing the discrepancies in evaluating
only the level of service for motorists. The
Florida Department of Transportation is
in the process of developing a multimodal
level of service plan with guidelines for
pedestrians. Streets that best serve
motorists often do not serve pedestrians
at all. For example, a Level A street for
motorists could be a Level F for pedestrians,
especially for people with disabilities.

To address the discrepancies between
the needs of motorists and pedestrians, a
balance should be created between the two
modes. Pedestrian level of service models
should be developed that include the
following factors in addition to capacity:

m Accessibility

» Pedestrian safety and security on
the sidewalk and in the crossing
environment;
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Figure 3-2.
Multiple parking lots
with narrow sidewalks
provide a low quality pedestrian
experience and increase the number of potential
conflict points between motorists and pedestrians.

Figure 3-3.
Access management
strategies aimed at reducing
the number of driveway crossings
and increasing the width of the sidewalk corridor
significantly improve the pedestrian experience.

s Convenience and connectivity
to community destinations such
as stores, businesses, transit,
and other pedestrian linkages
and attractions;

= Amenities such as aesthetically
pleasing buildings and
landscaping, shade, well-
maintained and adequate
sidewalks, and street furniture;
and

s Comfortable street and
sidewalk activity.

3.7.2 Access management

Access management regulates
the movement of a variety of
modes at key locations such as
intersections, parking facilities,
and alleys. Successful access
management programs reduce
or consolidate the number of
driveways to parking areas and

businesses and provide raised medians
to control vehicular turning movements
(Washington State Department of
Transportation, 1997).

Pedestrians benefit from access
management policies because (Washington
State Department of Transportation, 1997):

» The number of potential conflict
points is reduced;

m Pedestrian crossing opportunities
are enhanced;

» The number of driveway crossings
is reduced; and

s Improved traffic flow may reduce
the need for road widening, which,
in turn, reduces crossing distances
and allows more space for sidewalk
facilities.

People with disabilities gain
particular benefits from access
management policies that reduce the
number of driveway crossings in parking
areas. In many suburban and some urban
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shopping centers, commerecial facilities are
designed with parking lots in front of the
store for the convenience of automobile
drivers. Oftentimes, these parking lots are
designed for the maximum parking needs
(e.g., holiday shopping) and are larger
than necessary for most of the year. In
some locations, a row of stores may each
have their own parking lot entrances and
exits. Such locations seldom provide
sidewalks. When sidewalks are provided,
they are generally narrow, which forces
wheelchair users to negotiate rapidly
changing cross slopes at driveway
crossings.

Access management policies aimed
to improve a parking area should consider
placing parking lots behind the building
whenever possible. By doing this, people
using the sidewalks do not have to travel
through a parking lot of cars. Furthermore,
pedestrian and automobile conflict points
are reduced because the cars are not
crossing over the sidewalk as they enter
the parking facility. If parking in the back
is not possible, access management
policies should:

m Design accessible driveway
crossings with level landings
(see Chapter 5 for further details);

» Combine parking lots to limit the
number of entrances and exits;

m Prioritize sidewalk construction;

m Provide a raised walkway between
the sidewalk and entrances to
reduce pedestrian exposure to
automobile movement; and

» Control curb radius to keep turning
speeds low.

3.7.3 Design constraints

Because sidewalks are located
outdoors, they are influenced by more
factors than if they were located in
controlled indoor environments.
Topography, weather conditions, and
other unavoidable environmental
constraints are among the many factors
that influence site development. Although
environmental constraints complicate
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design, they should not be used as an excuse
to avoid making facilities accessible to people
with disabilities. During the design stage
of a project, each environmental factor
should be carefully considered and
creative solutions should be employed.
If environmental constraints are not
addressed, the accessibility, usability, and
funding of a facility will be compromised. For
example, if a designer does not understand
the topography of a site and fails to include
a base map or profile of existing conditions
in the construction plans, the sidewalk
installer who may have no understanding
of pedestrian and access issues may be
making design decisions.

The ADA requires that alterations
be accessible. Existing infrastructure
and environmental constraints complicate
the ability to create an accessible facility.
Building and street design, as well as
previously installed structures such as
traffic poles and fire hydrants, all
impact how easily designers can make
accessibility improvements. The same
creative engineering necessary to make
improvements for motorists (e.g.,

add a vehicle lane, reconstructing an
intersection) must be applied to accessible
sidewalk and crosswalk design.

3.8 Public involvement

Both ISTEA and TEA-21 (Federal
Transportation Legislation) encourage
State and local governments to involve
citizens in the transportation planning
process. This allows the community to
be involved in economic, environmental,
and quality of life decisions. Involving
pedestrians with disabilities in the
planning process helps to improve
accessibility in the community. Although
citizens are not directly responsible for
construction on public rights-of-way,
they add a unique local perspective and
personal experience to the planning
process. For example, a resident might
know of a better site for a playground or
sidewalk than a regional planner who is
less familiar with the area. In addition,
citizens who live and travel in an area are
often the best equipped to identify where
transportation network problems exist.
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Benefits of involving the community
early on and throughout the planning
process, include:

s Plans that are more appropriate to
the community can be developed;

s Community support for projects
increases;

s Public opposition can be detected
in the early planning stages;

» Possible conflicts can be mitigated
through enhancements or
compromises;

= Competing interest groups are able
to better understand and resolve
differences;

n Closer ties are forged between the
agency and the community; and

n The threat of litigation is minimized.

3.8.1 Making accessibility provisions
at public meetings

For public involvement to be
successful, it is important to provide

opportunities for all segments of the
community to participate in the process.
The ADA requires that public agencies
convene all meetings or breakout groups
in accessible buildings. The following
accommodations encourage participation:

» Provide assistance and/or
greeters to help people with vision
impairments locate the room within
the building and sign in at the
meeting;

» Provide sign language interpreters
and/or assistive learning systems;

» Make written material, including
maps, slides, or displays, available
in Braille, large print (18 point font),
electronic format, and/or audio
cassette tapes;

» Position microphones and speaker
platforms to accommodate
wheelchair users;

» Locate meetings in a central area
near public transportation routes
whenever possible to accommodate
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the large percentage of people and connections will serve their
with disabilities who rely on public ~ transportation needs and where existing
transportation; improvements may be deficient. To

increase participation by people with
disabilities, agencies should use proactive
outreach techniques. Good sources for
contacting people with disabilities include:

m Schedule meetings either early in
the morning or in the evening to
maximize the number of attendees;

and Q

) ) o s ADA Coordinator/Citizen’s =l

= Notify agencies and organizations Commission on Disabilities — &
representing people with disabilities Every city is required to have an 2
about meeting times, locations, and ADA coordinator who is often part =
agendas. of the mayor’s office or human 3
resources department. Most cities =

3.8.2 Outreach strategies for initiating have a citizen’s commission on &
community involvement disability. %
People with disabilities can = National advocacy groups — 5
provide valuable input to all types of These groups are National %
transportation projects. Their assistance is organizations that represent the =
particularly crucial to ensure that mobility needs of people with disabilities. %
and accessibility needs are addressed. Many national advocacy groups g
Even people with disabilities who may represent people with disabilities o
not have an understanding of accessibility as a whole, such as the Disability 3
requirements under the law can provide Rights Educational Defense Fund, =
valuable descriptions regarding what has while others represent specific 5
proven to be accessible or inaccessible for disability groups such as the g
them. They can identify where linkages American Council of the Blind. 2
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= Local advocacy groups —
Local organizations or local chapters
of national advocacy groups that
represent the needs of people with
disabilities.

s Veterans Administration (VA)
offices — Organizations located
throughout the United States that
provide medical and rehabilitation
services to veterans of the U.S.
Armed Forces.

» Independent living centers
(ILCs) — Centers that help
people with disabilities live more
independently within society. Some
also provide consulting services to
people with disabilities and local
agencies on access renovations and
other accessibility improvements.

= Rehabilitation centers —
Centers that provide ongoing
rehabilitation services including
physical, occupational, and speech
therapy for people with vision,
hearing, and mobility impairments.

Rehabilitation centers also prescribe
and provide assistive technologies
such as wheelchairs.

= Retirement communities —
Independent or semi-independent
housing communities catering to
older residents. Some retirement
communities provide residents
with meal services, health care,
and transportation.

Contact information for a variety of
national organizations and advocacy
groups representing people with
disabilities is provided in Appendix C.
Many of the organizations have local and
regional branches and may serve as key
resources for identifying local users.

3.8.3 Public involvement strategies

ISTEA’s promotion of public
involvement became the impetus for the
development of more innovative and user
friendly public involvement strategies.
TEA-21 continued the emphasis on
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developing creative public involvement
techniques. Participation by people with
disabilities should be included in every
public involvement strategy. Summaries
of useful strategies are listed below

(U.S. Department of Transportation, 1996).

Transportation fair — A one-day
event used to generate citizens’ interest
in transportation issues and in specific
projects and programs.

Citizen surveys — A written or
verbal questionnaire distributed to a
sample group of citizens representative of
a larger group. Citizen surveys are effective
because they are short and simple and
do not require significant resources from
the sponsor or participant. They provide
agencies with an understanding of citizen
perceptions and preferences. They can
also provide agencies with a preliminary
understanding of how the public will react
to a proposed project. Transportation
agencies can develop surveys targeted
towards accessibility issues to gain a
better understanding of the needs of
local people with disabilities.

Visual preference surveys —
A series of visuals showing various types
of development and amenities used to
obtain feedback about the aesthetic
preferences of the community.

Facilitation — A group in which a
neutral facilitator guides the members
through the problem-solving process. To
be effective, the facilitator should possess
or obtain the following information:

» Past history of community and
actions that have been controversial;

= An understanding of what is
important to the community and
neighborhoods;

s Knowledge of economic issues in
the community; and

= An understanding of the current,
aspiring, and transitional
politicians’ views.

During the planning process, the
facilitator should:

m Meet with community and
neighborhood leaders first;
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m Re-direct inappropriate issues to
the appropriate office or person;

= Explain the time and reasonable
outcome(s) of projects to avoid
unrealistic expectations; and

» Synthesize the meeting information
and repeat back to the community
in a timely manner.

Charrette — A meeting focused on
addressing a specific problem or issue.
Participants work as a group to develop
solutions to issues (e.g., new developments,
traffic calming installations, pedestrian
transportation improvements). Charrettes
are effective community tools because all
participants work through issues and
create final solutions.

Focus groups — A small discussion
group convened by transportation
agencies to gauge public opinion on a
specific issue. Because focus groups are
generally informal and all ideas and
opinions are accepted without criticism,
they often generate fresh concepts and
energy. Focus group members are selected

by the sponsor depending on the issue
being discussed. For example, an agency
needing to learn more about how people
with visual impairments feel about
detectable warnings on curb ramps would
only invite people with visual impairments
to participate (then would be surprised if
wheelchair users later expressed concerns
about decisions), but an agency interested
in how accessibility should be incorporated
into an agency’s long-range plan would be
more likely to convene a group consisting
of people with and without disabilities.

Collaborative task force —
A committee established to resolve a
specific issue within a restricted time limit.
Citizens are able to directly influence an
agency’s policies and provide officials
with an understanding of the values and
needs of the participants. Collaborative
task forces are also helpful ways to resolve
an impasse or controversy related to a
project. Creating a collaborative task force
regarding accessibility would be a unique
way to empower people with disabilities
and ensure they have a voice in the
planning process.
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Citizens’ advisory committee —
A committee of interested parties that
meets regularly to address common issues
and concerns. Because participants meet
on a regular basis, they are familiar with
one another and the discussion topic.
Citizens’ advisory committees foster
positive interactions between citizens
and government, and provide a forum
for agencies to present new goals and
programs. Citizens’ advisory committees
are especially useful to agencies that are
low on staff. Citizens’ advisory committees
are most successful when an agency
liaison participates and the representatives
are very dedicated and hold a variety of
opinions. Citizens volunteering their time
to an advisory board need to feel that
their input is valuable; therefore, agencies
should incorporate their feedback into
the decisionmaking process. In some
communities, citizens’ advisory committees
have been established to address ADA
compliance and other accessibility issues.
The selection of the most appropriate
public involvement technique depends on
where the agency is in the planning process

and what type of feedback the agency needs.
For example, a public survey might provide
useful information in the early planning
stages of a project, whereas an advisory
committee might be more appropriate for
in-depth planning discussions further into
the development process.

3.8.4 Community involvement in
sidewalk assessments

Sidewalk assessments that evaluate
existing conditions can be useful in
prioritizing future improvements. For
detailed information, agencies should
collect objective measurements using a
methodology such as the Sidewalk
Assessment Process, which is outlined in
Chapter 11. However, if an agency’s time
or resources are limited, less intensive
assessment strategies should be
considered. For example, a subjective or
objective accessibility checklist can be
developed by the agency, that may include
elements of the Sidewalk Assessment
Process (Chapter 11). Citizens working
individually or in organized groups can
assist with the assessment of sidewalks
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by participating in either the Sidewalk
Assessment Process or by using agency
checklists. Areas identified as problematic
should be reevaluated by the agency at a
later date. Regardless of the technique
employed, it is very important for
community participants to see changes
made as a direct result of their assistance.
It is extremely frustrating for citizens to
identify problems that an agency has no
intention of improving.

An example of a subjective
accessibility checklist based on the
Walkability Checklist developed for the
U.S. Department of Transportation in
1997 is presented in Appendix B. This
accessibility checklist may be reproduced
or reorganized to meet the needs of

specific agencies. The accessibility
checklist is intended to identify areas
within the community that provide less
than adequate pedestrian access. Anyone
who has an interest in pedestrian facilities
can provide valuable information using the
checklist. However, people with disabilities
may be able to provide the most useful
information because they have firsthand
knowledge of accessibility issues. Checklists
should be translated into large text, Braille,
and/or electronic format to accommodate
people with vision impairments.

Many communities provide a telephone
number where sidewalk problems can be
reported and improvements requested. This
source of assessment can be valuable to
a Public Works department.
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o » Clearly defined pedestrian,
S I d e wal k furn;‘tl};re, ;nd frontage zones;
C 0 r ri d O rs = Minimal obstacles;

» Minimal protruding objects;

m Moderate grades and cross slopes;

“The Sidewalk Corridor is the portion s Rest areas outside of the
of the pedestrian system from the edge of pedestrian zone;
the roadway to the edge of the right-of-way
(i.e., property line), generally along the = Minimal changes in level;
sides of streets, between street corners” ) ) )
(Portland, Oregon, 1998). For the purpose = Firm, stable, and slip resistant
of this guidebook, the width of the surfaces; and

sidewalk corridor extends to the
edge of the roadway, even if part

of that area is not paved. Some ) )
other terms for the sidewalk In new construction, the commitment

corridor used in design manuals to create sidewalk corridors that meet the

and legal documents include border needs of people with disabilities should
area, border width, and sidewalk. be made during the planning stages of

» Good lighting.
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Sidewalk corridors that promote the development process. For example, if

access include the following sufficient right-of-way is not allocated to

characteristics: the sidewalk corridor during the planning
Figure 4-1. Wide sidewalk corridors process, it is harder for designers to
significantly enhance pedestrian networks. s Wide pathways; construct curb ramps with level landings.
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When access improvements are made
to existing sidewalk corridors, designers
should prioritize needs with available
resources and try to make the most
significant changes possible with the
funds available.

4.1 Sidewalk corridor width

The width of the sidewalk corridor
is one of the most significant factors in
determining the type of pedestrian
experience that the sidewalk provides
(see Section 3.7.1). In many locations, the
sidewalk corridor is paved from the curb to
the property line. In other areas, the paved
portion of the sidewalk corridor is set back
from the street by a surface, such as grass,
which is not
intended for

]

pedestrian travel.
Planting strips

4-2

(sidewalk
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Figure 4-2. If on-street parking is permitted, periodic curb ramps along
a planting strip can facilitate pedestrian access onto the sidewalk.

setbacks that are
grass or another
type of vegetative
cover) provide:

« Shade

« Space for utilities and traffic
control equipment and signs

« Space for trash cans and newspaper
boxes

 Separation from roadway; and

o Asthetic relief

Communities and individual
property owners within residential areas
are often willing to take responsibility for
maintaining planting strips. However, if
routine maintenance cannot be arranged,
alternatives to planting strips, such as rock
installations, are often used. Curb ramps
should be provided along the planting strip
accessible to on-street parking spaces.

Narrow sidewalk corridors are
unsatisfactory because they limit the
number of pedestrians that can use the
area, require pedestrians to travel single
file, and force pedestrians to travel
uncomfortably close to buildings and/or
automobile traffic. Access is easily
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Figure 4-3. compromised on narrow sidewalk The zone system should be used to
Permanent  corridors by objects, such as utility poles,  determine the width of the sidewalk
ey that create even narrower spaces. corridor and to ensure that obstacles, such
- Zugr'af;sﬁgi 4 Sometimes, narrow sidewalks do not as newspaper boxes or utility poles, will
Styr eetsigns,  brovide enough clear space for people not limit pedestrian access. The four zones
R who use walking aids or wheelchairs to within the sidewalk corridor are the:
relocated to  travel down the length of the sidewalk. In 1. Curb zone:
improve a addition, narrow sidewalk corridors often .
19row have driveway crossings with steep cross 2. Planter/furniture zone;
1 sidewalk. “1 s . . )
slopes and curb ramps with insufficient 3. Pedestrian zone; and
landings and/or steep ramp grades.
i Sidewalk corridor width is determined 4. Frontage zone.
during the planning stage of a project. The width of the sidewalk corridor

To develop a successful pedestrian

— network, that includes wide sidewalk will be determined primarily by the width
i

of the planter/furniture, pedestrian, and
frontage zones. The size of the curb
zone is generally constant throughout a

corridors, the needs of pedestrians
should be institutionalized into the
project planning process (Chapter 3).

[ $ municipality. Taking into account the a

4 (\ minimum width of each zone, at least 5

W | | 4.1.2 The zone system 2.59 m (8.5 ft) of rlght-of-way shpuld o)
S| peit e be allocated to the sidewalk corridor. »
" zone To ensure that the needs of the However, additional space is often needed £

! total width pedestrian are prioritized, Portland,  to accommodate items such as pedestrian 2
Figure 4-4. The zone system divides the Oregon, has dgyeloped a.design crossipgs, on-street parking, street cafés, ?
sidewalk corridor into four zones to ensure system that divides the sidewalk and high pedestrian volumes. Table 4-1 S
that pedestrians have a sufficient amount corridor into four zones (Portland contains recommendations for the 5;
of clear space to travel. Pedestrian Design Guide, 1998). minimum widths of each zone. 7]
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Table 4-1
Zone Minimum Width
Curb Zone 152 mm (6 in)
Planter/Furniture Zone 610 mm (24 in)
[1.22 m (48 in) if planting trees]
Pedestrian Zone 1.525 m (60 in)
Frontage Zone 760 mm (30 in) *

Total Sidewalk Corridor

3.10 m (10 ft) *

*If at least 760 mm (2.5 ft) of open space is available between the sidewalk corridor and
the property line, no frontage zone is needed and the minimum recommended width
for the sidewalk corridor is 2.285 m (7.5 ft).

4-4

At pedestrian crossings (e.g., midblock
crossing or street intersections), the
sidewalk corridor should be wide enough to
install curb ramps with level landings. If the
ramp is primarily in the planter/furniture
zone, the pedestrian zone remains level.
Although a variety of designs may be
considered, a perpendicular curb ramp

that is oriented at a 90 degree angle to
the curb is recommended for access from
the pedestrian zone to the street (see
Section 7.2.1).

4.1.2.1 Curb zone

The curb zone is the first 152 mm
(6 in) of the sidewalk corridor immediately
adjacent to the roadway. It is an integral
part of the drainage system and prevents
excess water from collecting in the
sidewalk corridor. The curb zone also
discourages motor vehicles from driving
onto the sidewalk corridor and is a
valuable cue used by people with vision
impairments to identify the border
between the sidewalk corridor and the
roadway.

4.1.2.2 Planter/furniture zone

The planter/furniture zone lies
between the curb and pedestrian zones and
is intended to house utilities, such
as traffic poles and fire hydrants, and
pedestrian amenities, such as benches
and bus shelters. The purpose of the
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Figure 4-5. A minimum width of
1.525 m (60 in) is recommended for
the pedestrian zone.This width should
be completely free of obstacles and
protruding objects.

planter/furniture zone is to ensure that the
pedestrian zone will be free of obstacles.
Depending on the design of the sidewalk
corridor, the planter/furniture zone may
or may not be paved. On sidewalk
corridors where the sidewalk is set back
from the street, such as when a planting
strip is provided, the planter/furniture
zone consists of the width of the unpaved
area. On sidewalks that are paved from
the curb to the property line, the planter/
furniture zone is not as clearly defined.

If movable objects are originally
placed in the planter/furniture zone,
they may migrate into the pedestrian zone.
Therefore, any movable objects should be
chained or otherwise secured in place so
that they cannot impede the flow of
pedestrian traffic.

In addition to providing a location
for sidewalk infrastructure, the planter/
furniture zone also serves as a buffer
between the pedestrian zone and the
roadway. As a rule, pedestrians tend to
avoid this area, even when it is free of
obstacles, because it is uncomfortable
for most people to walk near traffic.

To provide a sufficient buffer for pedestrians,
the minimum recommended width is
610 mm (24 in). However, many cities with
on-street parking allocate at least 915 mm
(36 in) to the planter/furniture zone to
separate objects from the curb face and
to allow car doors to open and people to
exit from the vehicle without entering or
blocking the pedestrian zone. The planter/
furniture zone next to on-street parking
should have the areas adjacent to the
vehicle doors free of obstacles.

If the sidewalk corridor is large
enough or additional space is required
for infrastructure, the width of the planter/
furniture zone should be increased.
Locations with transit stops will also
require a larger planter/furniture zone.
Transit requirements vary, however, the
boarding pad is typically 1.525 m x 2.44 m
(60 in x 96 in) and should be connected
to an accessible pedestrian path of travel.
Additional space may be required because
wheelchair lifts on transit vehicles may
extend up to 1.22 m (48 in) beyond the
side of the vehicle. In addition to the
boarding pad, an accessible bus shelter

4-5
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The planter/furniture zone
buffers pedestrians from traffic
and provides space for:
 Utilities;

* Sidewalk furniture;

* Trees and grass; and

* Other sidewalk amenities.

4-6
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may require an additional space up to
2.44 mx 3.96 m (96 in x 156 in) in size.

Areas that have significant
accumulations of snow during the winter
will also require a wider planter/furniture
zone. A minimum width of 1.83 m (72 in)
is recommended for areas where significant
amounts of snow will be plowed onto the
planter/furniture zone. This additional
width will help keep the pedestrian zone
free of obstacles, such as piles of snow.

In areas where all of the street
planter/furniture and utilities can be
placed away from the street in the adjacent
property (e.g., on the front lawn in a
residential area), the size of the planter/
furniture zone may be reduced to 610 mm
(24 in). The planter/furniture zone should
not be completely eliminated because
many pedestrians are not comfortable
walking directly adjacent to the roadway.
At a pedestrian crossing area, a planter/
furniture zone is needed to ensure
sufficient space between the curb and
pedestrian zones for two perpendicular
curb ramps. In very confined existing
facilities, a reduction in the width of the

planter/furniture zone can be combined
with the installation of parallel curb ramps
(see Section 7.2.3 for information on
parallel curb ramps). Trees need room to
grow and spread roots (minimum 48 in).
Trees should be selected for the space
provided, and surface roots should not

be removed. Realigning the sidewalk (see
Figure 4-42) or ramping over the roots will
provide access and protect the tree. See
Section 4.4 for more information on trees.

4.1.2.3 Pedestrian zone

The pedestrian zone is the area of
the sidewalk corridor that is specifically
reserved for pedestrian travel. It should
be completely free of obstacles, protruding
objects, and vertical obstructions because
they can be hazardous to pedestrians,
particularly for individuals with vision
impairments who may not be able to detect
or avoid the hazard.

The pedestrian zone should be at
least 1.525 m (60 in) wide. This provides
sufficient space for two pedestrians to
travel side by side without passing other
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Roadway Classification

and Land Use Sidewalk Requirements Future Phasing

Highway (rural) Min. of 1.525 m (60 m) shoulders required. Secure/preserve ROW for future sidewalks.
Highway (rural/suburban — One side preferred. Min. of 1.525 m (60 m) Secure/preserve ROW for future sidewalks.
less than 1 d.u./acre) shoulders required.

Suburban Highway Both sides preferred. Second side required if density becomes
(1to 4 d.u./acre) One side required. greater than 4 d.u./acre.

Major Arterial (residential) Both sides required.

Collector and Minor Arterial Both sides required. 1.525 m (60 in)

(residential)

Local Street (Residential — One side preferred. Min. of 1.525 m (60 m) Secure/preserve ROW for future sidewalks.
less than 1 d.u./acre) shoulders required.

Local Street (Residential — Both sides preferred. Second side required if density becomes
1to 4 d.u./acre) One side required. greater than 4 d.u./acre.

Local Street (Residential — Both sides required.

more than 4 d.u./acre)
All Streets (commercial areas)  Both sides required.

All Streets (industrial areas) Both sides preferred.
One side required.

SIOPLLIOD) Y[emapIs ‘f 1o1dey)

Final Draft: Priorities and Guidelines for Providing Places for Pedestrians to Walk Along Streets and Highways. FHWA (1999).
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Case Study 4-1

In New York City, if a new
building is installed, the
property owner is responsible
for allocating a sidewalk area in
front of the building that will
accommodate the increased
pedestrian traffic the new
building will generate.
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pedestrians, or for two people going in
opposite directions to pass one another.
In commercial and urban areas, pedestrian
volumes are often much higher than in
residential areas. The pedestrian zone
should be expanded according to the
Highway Capacity Manual based on the
anticipated volume of users. In areas with
heavy pedestrian traffic, the sidewalks
should be wide enough to accommodate
groups of pedestrians traveling in both
directions. The expanded area should
still remain free of obstacles. If additional
utilities are necessary in an urban setting,
the planter/furniture zone should also
be expanded.

The pedestrian zone should never
be less than 915 mm (36 in), which is the
minimum width required for an accessible
route (ADAAG 4.3.3, U.S. Access Board,
1991). The minimum width provides
sufficient space for people who use
mobility aids to travel within the restricted
space, since most mobility devices have
a maximum width of 710 mm (28 in).
However, restricting the pedestrian zone
to 915 mm (36 in) prevents passing and

does not account for two-way travel,
traveling with a sighted guide 1.22 m (48 in)
or with a guide animal. This minimum
width is only acceptable when:

1. A wider width is impossible;

2. The narrow width continues for as
short a distance as possible; and

3. Passing spaces are provided at
intervals of no more than 61.0 m
(200 ft).

4.1.2.4 Frontage zone

The frontage zone is the area between
the pedestrian zone and the property line.
Pedestrians tend to avoid walking close
to barriers at the property line, such as
buildings, storefronts, walls, or fences, in
the same way that they tend to avoid walking
close to the roadway. This is especially true
in areas with many doorways that swing
open into the sidewalk corridor. In most
situations, the width of the frontage zone
should be at least 305 mm (12 in). However,
if the sidewalk corridor is adjacent to a
wide open or landscaped space, such as in
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Minimum Clear Width:

At least 915 mm (36 in) of clear
space is necessary for people
who use assistive devices such as
wheelchairs, walkers, and crutches
to maneuver along the sidewalk.

The frontage zone separates
pedestrians from store fronts
and provides space for:

* Sidewalk cafes;

* Window sills;

* Store entrances;

* Street vendors; and
* Doorways.

residential areas, the frontage zone can
be eliminated.

Typically, the frontage zone is also
the area in which sidewalk entertainment,
such as street cafes and vendors, are
located. Unless the frontage zone is
physically separated from the pedestrian
zone, it should be free of obstacles and
protruding objects. People with vision
impairments often travel in the frontage
zone in order to use sound from the
adjacent building for orientation. In general,
pedestrians with vision impairments travel
between 305 mm and 1.22 m (12 in and
48 in) from the building. Older pedestrians
with vision impairments may travel closer
to the building as their hearing deteriorates.

Any items in the frontage zone
should be detectable by people with
vision impairments who use long white
canes for mobility. Obstacles that cannot
be detected may result in a loss of balance
or embarrassment when they are
encountered unexpectedly. In the worst
case, the collision could result in serious
injury to the pedestrian. It is preferable
for sandwich boards or other objects to

be solid and continuous with the ground
surface throughout their length. In addition,
solid barriers should be provided around
street planter/furniture such as café
umbrellas, tables, and chairs. Small chains
suspended from intermittent posts are not
sufficient because the long white cane can
easily pass under the chain and between
the posts. People using canes will detect
barriers at ground level. These barriers
should extend up from ground level less
than 305 mm (12 in) and continue around
the obstacle without any breaks or openings.
Items that are wall or pole mounted must
comply with ADAAG specifications for
protruding objects (see Section 4.1.3).

4.1.3 Protruding objects

Objects that protrude into the
sidewalk corridor but are higher than
2.03 m (80 in) are not a problem for
people with vision impairments because
most pedestrians require less than 2.03 m
(80 in) of headroom. In addition, people
with vision impairments who use long
white canes to navigate (if they are of adult

4-9
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Figure 4-6. POTENTIAL PROBLEM:
This pedestrian who is blind is
approaching the telephone kiosk from
the side.When obstacles mounted on
posts can be approached from the side
they should not protrude more than
[01mm (4 in).This pedestrian does
not detect the obstacle, which could
cause him to collide with the obstacle.

Chapter 4. Sidewalk Corridors
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stature and using their canes skillfully)
will usually detect and avoid objects on
the sidewalk that extend below 685 mm
(27 in). However, obstacles that protrude
into the sidewalk between 685 mm (27 in)
and 2.03 m (80 in) and do not extend to
the ground, are more difficult to avoid
because the long white cane is unlikely
to contact the object before the person
contacts the object. Guide dogs take their
owners around obstacles.

Pedestrians with vision impairments
often travel close to the building line.

Figure 4-7. This pedestrian
(80in) who is blind is able to avoid
colliding with this telephone
205 mm kiosk because he detects
-~ the pole with a cane before
coming in contact with the
@ phone. Pole mounted objects
that can only be approached
from the front should not
i<\ protrude more than
305 mm (12 in) into
27 in) | the sidewalk corridor.

d

Therefore, according to ADAAG Section
4.4, if an object is mounted on a wall or the
side of a building, it should not protrude
more than 101 mm (4 in) into the sidewalk
corridor (ADAAG 4.4, U.S. Access Board,
1991). If an object is mounted on a post
that can only be approached from the
front, it can protrude up to 305 mm (12 in)
because the angle of the long white cane
allows a pedestrian who is blind to
identify the post before bumping into
the protruding object. However, if the
post-mounted object can be approached
from the side, it should protrude no more
than 101 mm (4 in) into the sidewalk
corridor. Signs mounted on two posts
should have a crossbar at 305 mm (12 in)
above the walking surface so that a
pedestrian using a long white cane can
readily detect the sign. Stop signs mounted
on a single post should be no lower than
2.03 m (80 in) or be placed outside of the
paved portion of the sidewalk corridor
(e.g., in a planting strip).

The least possible amount of
protrusion should be used in each situation.
Furthermore, because pedestrians with
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Figure 4-8. This
pedestrian, who is blind,
is walking down a
sidewalk that contains
a number of obstacles
that are difficult to
detect using a long white
cane, because they
protrude into the path
of travel between 685
mm (27 in) up from
ground level and below
2.03 m (80 in)

in height.

Figure 4-9. This
pedestrian, who is blind,
will have a much easier
time traveling on this
sidewalk because

there are no walls or
post-mounted obstacles

that protrude more than w1

101 mm (4 in).

4 NIDEWALK CORRIDORS

2.03m
‘ (80 in)

¥

685 mm
(27 in)

101 mm _>H._

(4 in) maximum

101 mm | |a—
(4 in) maximum

vision impairments do not always travel

in the pedestrian zone, protruding objects
should be eliminated from the entire paved
portion of the sidewalk corridor. Protruding
objects do not need to be eliminated from the
planter/furniture zone if it is separated from
the sidewalk with a planting strip or other
type of setback.

4.1.4 Improving access on
narrow sidewalks

During new construction, at least
2.59 m (102 in) of public right-of-way
should be dedicated to the sidewalk corridor.
A minimum width of 2.285 m (90 in) should
be allocated if at least 760 mm (30 in) of
open space is available between the property
line and the sidewalk corridor. However, if
a narrow sidewalk corridor already exists, it
can be improved. The highest priority should
be to increase the pedestrian zone to at least
915 mm (36 in). The following solutions can
help improve conditions for pedestrians with
mobility and vision impairments. Additional
solutions for installing curb ramps on narrow
sidewalks are included in Section 7.4.5.

4-11
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Figure 4-10. Obstacles in the pedestrian zone
limit the clearance width of the sidewalk.

Figure 4-11. Additional right-of-way allows the
sidewalk to be jogged back, providing level landings
at driveway crossings and curb ramps.

4-12

SOLUTION 1 — Eliminate
any removable and protruding
obstacles, such as newspaper
stands or tree branches, that
limit the clear width of the
sidewalk and/or protrude into
the path of travel.

The first priority for
improving a narrow sidewalk
should be to eliminate any
removable obstacles, such as trash
receptacles and newspaper stands,
from the pedestrian zone. Tree
branches, overgrown shrubs, and
other protruding objects should
also be eliminated. Objects that
are removed should be secured in
their new location to prevent them
from being moved back into the
pedestrian zone.

SOLUTION 2 — Eliminate
permanent obstacles and
protruding objects that limit
the clear width of the sidewalk
and/or protrude into the path
of travel.

Whenever possible, permanent
obstacles and protruding objects should
be removed from the pedestrian zone.
Locations where the passage width is less
than 915 mm (36 in) should be prioritized.

SOLUTION 3 — Secure additional
right-of-way at driveway crossings and
curb ramps to provide jogged landings.

Narrow sidewalks tend to have driveway
crossings and curb ramps without level
landings. These types of ramps are
very difficult for people with mobility
impairments to negotiate because of the
severe change in cross slope across the
flare (Section 5.1). Therefore, whenever
possible, additional right-of-way should
be purchased, or an easement should be

1.525m
(60 in) min

Figure 4-12. Additional right-of-ways provide
passing spaces on narrow sidewalks.
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Passing Space:

Passing spaces should be provided
at intervals no less than 61.0 m
(200 ft) apart and should be

at least 1.525 m x 1.525 m

(60 in x 60 in).

i
E
N

HH

—)
n\Y| P

obtained from the property owner, at
driveway crossings and curb ramps to add
a level landing to existing elements. The
purchase of additional right-of-way should
also be considered at all locations where
the pedestrian corridor is not large enough
to provide an accessible path of travel.

SOLUTION 4 — Secure additional
right-of-way to create periodic
passing spaces which are at least
1.525 m x 1.525 m (60 in x 60 in).

If the sidewalk is less than 1.525 m
(60 in) for an extended length, periodic
passing spaces should be added to allow
two wheelchair users to pass one another
or to allow a single wheelchair user to turn
around. Passing spaces should be provided
at intervals no less than 61.0 m (200 ft)
apart and should be at least 1.525 m x
1.525 m (60 in x 60 in). Driveway
crossings and curb ramps with level
landings can also serve as passing spaces.

Curb extensions provide a location
for curb ramps on narrow sidewalks by
expanding the width of the sidewalk at the
corner. Curb extensions also prevent cars
from parking in front of the curb ramp
and improve visibility between motorists
and pedestrians waiting to cross the
street. Table 7-1 and Section 8.9 contain
more information about curb extensions.

SOLUTION 6 — Replace curb ramps
and driveway crossings without level
landings with parallel ramps.

Figure 4-14. Parallel ramps are an effective way to

SOLUTION 5 — Extend the curb
into the parking lane to generate
more space for curb ramps.

Figure 4-13. Curb extensions improve
pedestrian visibility and provide additional
space for level landings at curb ramps.

improve access at curb ramps and driveway crossings if
additional right-of-way cannot be purchased.There needs
to be adequate drainage for this type of installation.
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If additional right-of-way cannot contains more information about parallel
be obtained, designers should consider curb ramps and Section 5.5 contains
replacing driveway crossings and curb information about parallel driveway
ramps that do not have level landings crossings.
with a style of ramp that is parallel to the
curb. Although parallel ramps are more SOLUTION 7 — Borrow from the

desirable than curb ramps or driveway
crossings without level landings, they are
not an ideal solution because they force

street width to extend the sidewalk
and create a wider path of travel for

pedestrians.
users to go down and then up a ramp . N .
just to continue along the sidewalk. In Occasionally, additional width for a
addition, parallel ramps do not drain as sidewalk can be created by reducing the

well as other types of ramps. Section 7.2.3  width of the motor vehicle lanes. This

Figure 4-15. [T T T T T T T LT 1 111 Figure 4-16.

BEFORE: This AFTER: If the motor |
roadway has very vehicle lanes are narrowed,

narrow sidewalks . _ _  — . additional right-of-way

with wide motor can be addedtothe @~ -~ ——— —~——— — — — —/— /-
vehicle lanes. sidewalk. However,

narrowing the outside lane
is not recommended on
streets used by bicyclists.

i k_ T 3.05m
(144 in) l (120 in) ‘
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solution should not be done without a SOLUTION 8 — Convert a four-lane
Case Study 4-2 . .
L T careful operational analysis. On a four- road to a three-lane road and create
R e lane road, reducing each traffic lane from a bike lane and a wider sidewalk.
recently evaluated a series
of four-lane to three-lane 3.66 m to 3.05 m (12 ft to 10 ft) generates A few cities have begun to experiment
conversions to determine if 2.44 m (8 ft) of additional space for the with four-lane to three-lane conversions
traffic volumes were reduced. sidewalk. In addition, in residential areas, o improve traffic flow and generate
g;et iﬁ;uffll?‘?oflg:g:;‘igé:};log,;’ed reducing the lane width will have a traffic  additional right-of-way for other users,
B Tintnces calming effect because motorists tend to such as bicyclists and pedestrians. This
. T evon msrensed. tln‘avel.slowe'zr on narrower streets. In some  solution should not be done without a
situations, it may not be appropriate to careful operational analysis. Converting
reduce the outside lane to 3.05 m (10 ft) to a three-lane road may not reduce

because of the negative impact on bicyclists. the level of service the road provides to

Figure 4-117. Bl 1T [ 1T 1T 1T 1 111 Figure 4-18. , . __18m
BEFORE: This AFTER: Converting ] ([ vzm
roadway has very the four-lane road | I | l [ Ll I [ l I l ’T[ l L[] | l
narrow sidewalks ~ _ _ __ __ __ . . _ _ __. to a three-lane : <€
with wide motor road will allow for 366 m L1.22‘m 3
vehicle lanes. the addition of (asin s =l
bicycle lanes and ~ =— ~ .V 5
the widening of = Gam vF] *
_________ sidewalks. e e e — g
ﬁﬁ%] i (s m 2553_1 §
N O T r g
T T I e LI 8
22 m 1.83m 9@

1.
(48in (72in) ‘—J
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Grade:

The grade of the sidewalk corridor
is often determined by the grade
of the street. Whenever possible,
however, the grade of the sidewalk
corridor should not exceed

5.0 percent.

—

Figure 4-19. Steep sidewalk grades are
a significant barrier to access for many
pedestrians.

4-16
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motorists. In addition, the extra lane width
can be used to expand existing sidewalks
that are too narrow and to add bicycle
lanes. It is often beneficial to provide a
median within the center lane where
vehicles will not be making left turns to
provide refuge for pedestrians crossing

the street and to break up the lane so that
it will not be used as a through lane.

4.2 Sidewalk grades and
cross slopes

Grades and cross slopes are very
difficult for some people with mobility
impairments to negotiate because it is
harder to travel across sloped surfaces
than horizontal surfaces. People with
mobility impairments who are ambulatory
or use manual wheelchairs must exert
significantly more energy than other
pedestrians to traverse sloped surfaces.
Powered wheelchairs are affected by the
additional work required on steep grades
because more battery power is used. This
reduces the travel range of a powered

chair. Both powered and manual
wheelchairs can become unstable and/or
difficult to control on sloped surfaces.
Whenever possible, slopes should be
minimized to improve access for people
with mobility impairments.

4.2.1 Grade

Additional effort is required for
mobility on steep grades. Manual wheelchair
users may travel very rapidly on downhill
pathways, but will be significantly slower
on uphill segments. Steep running grades
can be better tolerated by providing level
segments at intervals. In addition, less
severe grades that extend over longer
distances may not tire users as much as
shorter, steeper grades.

Grades are often difficult to control
in the sidewalk environment because
sidewalks follow the path of the street. In
new construction, pedestrian use should
be factored into the design plans. Where
possible, routes should be designed with
the least amount of grade in the terrain
to minimize regrading. Sidewalk grades
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ideally should not exceed 5.0 percent, and
the most gradual possible slope should be
used at all times.

If excessive grades cannot be avoided,
the following steps will help reduce the
negative impacts of steep terrain:

Figure 4-20. If the sidewalk
grade exceeds 5.0 percent,
level landings should be
provided at regular intervals.

SOLUTION 1 — Limit the distance and
magnitude of the grade segment and
provide periodic level landings between
segments of steep grades.

The distance and the magnitude of
the grade segment are significant factors in
determining who will be able to access the

; // VK sidewalk. At a site, ADAAG allows a maximum
7 I %% ramp grade of 8.3 percent for a distance of
] 9.14 m (30 ft) before a level landing must be
‘é installed (ADAAG, U.S. Access Board, 1991).

On sidewalks, however, it may not be possible
to limit the sidewalk grade to 8.3 percent.

At a building entrance, elevation changes are
small and the duration of a maximum grade is
relatively short. Maximum grades on sidewalks
B i the length often cqntinue for sev'eral blocks. Even if

of steep grade segments. However, designers should be aware pedestrians can negotiate an 8.3 percent grade

that level landings will increase the grade in between landings and, as a for short distances, they may not be able to
result, the sidewalk grade will be greater than the grade of the street. continue on this grade for longer distances.

SO+

RO

Figure 4-21.
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Level Landings: To limit the length of a grade . « The landing should be at least

’ segment, level landings should be provided 1.525 m x 1.525 m (60 in x 60 in) to
The slope of a level landing should periodically. The slope of a level landing allow enough space for a wheelchair
not exceed 2.0 percent in any should not exceed 2.0 percent in any user to stop and rest without blocking
dir e;t'on and should be installed direction. Level landings provide users the flow of other pedestrians who may
a: atd: :ang:ifottom of steep with a place to rest and gain relief from or may not be using wheelchairs. It
8 & ' the demands of the prevailing grade and is also necessary if a pedestrian is

cross slope. Although providing this expected to change directions or

resting space between steep grades is

maneuver around objects.
important, designers should be aware that !

level landings will increase the magnitude « The slope of the landing should be
of thg grade segments between thq level. designed to be 2.0 percent in any
landings. This problem can be avoided if direction to facilitate drainage and
the level lar}dings are placed ad] acept to to prevent water and debris from
the pedestrian zone (see Solution 3 in collecting on the landing surface.
this chapter) and are required at building
entrances, bus stops, and intersections. If level landings are added to existing
Pedestrians who have low stamina facilities with narrow pathways, additional
o also rely heavily on level landingsto right-of-way may need to be purchased or
S negotiate steep sidewalks. When installing  {he gidewalk may need to be extended into
E level landings, the following criteria should 0 roadway
2 be met: '
: + The width of the landing should SOLUTION 2 — Avoid other factors
= extend across the full width of such as minimum clear widths an
. the pedestrian zone. On narrow cross slope over 2.0 percent. This
5 sidewalks, extra width is combination of conditions compound
B recommended to allow faster the impact of the steep grade and make
& travelers to pass slower travelers. the sidewalk more difficult to negotiate.

4-18
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s Figure 4-22.
’ Rest areas improve the
£ design of a level landing by

& providing a resting point that will not
= impede the flow of other pedestrians.

b
W

Figure 4-23. In areas of steep terrain, a wide
sidewalk allows wheelchair users to travel in a
zigzag motion which reduces the grade they must
travel, although the overall distance of their trip is
increased.

The effects of steep terrain
are often compounded because
of other factors such as cross
slope, narrow widths, and
changes in level. Whenever
possible, these other factors that
impact access for people with
mobility impairments should
be minimized, but especially
when steeper grades can not be
completely eliminated. When the
grade is steep, surfaces should be
firm, stable, and free of changes
in level. The pedestrian corridor
should be wide enough to allow
users to pass one another, and
cross slopes should be no greater
than 2.0 percent.

SOLUTION 3 — Provide
rest areas with benches and
spaces for wheelchair users.

Rest areas are level landings
located outside of the pedestrian
zone that house additional
pedestrian amenities such as
benches, shade, and drinking

fountains. Rest areas provide users on
steep or exposed sidewalks with an
opportunity to rest from their exertions.
Benches are the most common amenity for
rest areas on sidewalks. Benches should be
installed according to ADAAG Section 4.32
in order to accommodate wheelchair users
and other people with mobility impairments.
In regions with very hot or cold climates,
shade and shelter are important rest area
amenities because many types of
impairments cause people to have
difficulty tolerating extreme climates.

SOLUTION 4 — Install wide
sidewalk corridors whenever possible.

Wide sidewalk corridors ensure that
people can travel at slower speeds and still
feel comfortable knowing that other sidewalk
users can easily pass by. In addition,
installing wider sidewalk corridors in areas
with steep terrain allows wheelchair users
to travel in a zigzag pattern. This reduces
the grades over which wheelchair users
must travel. However, this is not an ideal
solution because the added distance a
wheelchair user must travel using this
technique also requires extra work.

SIOPLLIOD) Y[emapIs ‘f 1o1dey)
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Figure 4-24. Pedestrian sign indicating
upcoming steep grade.! This could be
useful for determining least grade route.
This information could be combined with
information on alternative routes.

IThis sign is not currently included in the Manual
on Uniform Traffic Control Devices (MUTCD).
Before using any traffic control device that is not
included in the MUTCD, the interested State or
locality should submit a request for permission to
experiment to FHWA'’s Office of Transportation
Operations, 400 Seventh Street, SW,
Washington, DC 20590 (see
www.mutcd.fhwa.dot.gov). Guidelines for
conducting an experiment can
be found in Part |A-6 of the MUTCD.

4-20
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SOLUTION 5 — Provide handrails
where appropriate.

ADAAG specifies that any accessible
route with a slope greater than 5.0 percent
is a ramp and must have handrails. In the
sidewalk environment, it is not common
practice to install handrails. However,
handrails may be a viable solution in some
situations; for example, where steep
grades occur over very short distances, at
drop-offs, or near built facilities such as
transit stops.

SOLUTION 6 — Provide signs
that indicate the sidewalk grade
and informs users of alternate
routes with lesser grades.

In addition to making architectural
modifications on sidewalks with steep
grades, transportation agencies should
consider providing users with objective
information about existing grades.

This type of information is most effective
when it is supplemented with information
about alternative routes. Information
should only be provided in addition to,
rather than instead of, architectural

improvements. More information on
pedestrian signs is located in Section 6.2.

4.2.2 Cross slope

Severe cross slopes make it difficult
for wheelchair users and other pedestrians
to maintain their lateral balance because
they must work against the force of gravity.
People using crutches or canes may be
forced to turn sideways in order to keep
their base of support at a manageable
angle. Cross slopes can also cause
wheelchairs to veer to the side which
increases their risk of rolling into the
street. The impacts of cross slopes are
compounded when combined with steep
grades and uneven surfaces.

Designers must balance the
negative effects that cross slopes have on
pedestrian mobility against the necessity of
including cross slopes to provide adequate
drainage. The recommended cross slope
for sidewalks is 2.0 percent. The ADA
Accessibility Guidelines confirms the
need for construction tolerances by
specifying that “all dimensions are
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Figure 4-25. Wheelchair users
traveling on a sidewalk with a cross
slope have to use more energy to travel
in a straight line to offset the force of
gravity that directs them sideways.

NIDEWALK CORRIDORS

subject to conventional building industry
tolerances for field conditions” (ADAAG
3.2, U.S. Access Board, 1991). Contractors
must understand the impact of cross slope
on people with disabilities to ensure that
sidewalk cross slope stays within the
recommended 2.0 percent during the
installation process.

Once the sidewalk has been
constructed, an objective review process
needs to be in place to verify that the
installed cross slope matches the design
plans. Simply eyeballing a project to see if
the cross slopes appear to be in compliance
is not sufficient. Oftentimes, sidewalk cross
slopes are not built to the engineer’s design
specifications, and the resulting sidewalk
has a greater cross slope than the designer
intended. Cross slopes designed to be
2.0 percent that end up as 4.0 percent,
are not acceptable. To verify that the
cross slope does not exceed the design
specification, an objective measurement
device, such as a digital level, should be
used to check the cross slope after the
installation process is complete. It may be
advisable to calibrate digital levels before
each inspection to maintain accuracy.

4.2.2.1 Grade and cross slope construction
tolerances

The ADA Guidelines confirm the need
for construction tolerances by specifying
that “all dimensions are subject to
conventional building industry tolerances
for field conditions” (ADAAG 3.2, U.S.
Access Board, 1991). Contractors must
understand the impact of grade and cross
slope on people with disabilities to ensure
that sidewalk and curb ramp grades and
cross slopes stay within the recommended
construction tolerances during the
installation process. The construction
tolerance for Portland Cement Concrete is
based on 1/4 inch per 10 ft. (+ 0.2 percent).
Research, done by Space Options® in
Hawaii, has concluded that failure to build
ADA compliant curb ramps is not due to
problems with concrete but the lack of
training of masons and form carpenters
in the precision needed to build accessible
curb ramps. Masons and carpenters
may need to employ digital levels such
as Smartool, and masons a digital level
and trowel at the same time to achieve
accuracy.

4-21
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Figure 4-26. POTENTIAL PROBLEM:

Using steep cross slopes to mitigate between
building and street elevations should be
avoided because steep cross slopes make it
difficult for wheelchair users and others to
travel on the sidewalk.

Figure 4-27. When the street elevation is
lower than the building elevation, buildings
often have stairs which prevent people who
use wheelchairs from accessing the building.

4-22

4.2.2.2 Elevation difference
between street and building

In new construction, the
elevation of the street should be

coordinated with the elevation of the
sidewalk and surrounding buildings.
If the elevations are not coordinated,

the buildings may be at a higher
elevation than the street, and a
ramp will be necessary to bridge
the elevation difference to provide
the required level landing at the

entrance. If a step system is installed,

people who use wheelchairs will
not have access into the building.
During new construction,
transportation agencies can
avoid elevation differences by
coordinating their efforts with
other key parties including site
developers and building architects.
A review process that includes
input from a variety of interest
groups should also be in place to
ensure that construction plans for
sidewalks will meet the needs of
pedestrians.

In many existing situations, the
building entrance elevation was not
coordinated with the street elevation.
The results are either:

» Sidewalks with excessive cross
slopes; or

« Building entrances with steps.

Either scenario impedes access.
Therefore, whenever possible, locations
with elevation differences should be
retrofitted. The ADA requires both private
and public sector entities to mitigate
inaccessible entrances.

Solutions for improving situations
where the street elevation is different than
the building elevation include:

SOLUTION 1 — Create a level area
at least 915 mm (36 in) in the center
of the sidewalk and slope the edges

to make up the elevation difference.

The best way to improve a sidewalk
with a steep cross slope is to create a level
area at least 915 mm (36 in) wide within
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MJ/Zpercent cross slope

915 mm (36 in) minimum

Figure 4-28. GOOD DESIGN: A level
area at least 915 mm (36 in) wide improves
access when the street elevation is lower
than the building elevation.

2 percent

raised -
curb
cross slope maximum

Figure 4-29. ACCEPTABLE DESIGN:
Increasing the height of the curb provides
a level pathway when the street elevation
is lower than the building elevation.

This solution is not ideal because it is more
difficult to install well-designed curb ramps
at corners with high curbs.

the pedestrian zone. The slope of
the frontage and the planter/
furniture zones may be increased

to accommodate the additional
elevation change. However, these
slopes should be minimized in areas

where pedestrian travel is anticipated,

such as at doorways. This solution
works best when the sidewalk
corridor is wide because the
additional width helps to keep the
overall cross slopes to a minimum.
Using this method on narrower
sidewalks may cause the slope of the
planter/furniture and the frontage
zones to be too steep.

SOLUTION 2 — Raise the
sidewalk and create a higher
curb.

Another possible solution for a
sidewalk with a severe cross slope is
to raise the curb height to level the
sidewalk. This solution is desirable
because it works on both narrow and
wide sidewalks. However, high curbs
can make curb ramp design more

Figure 4-30. This
entire sidewalk is ramped

to provide wheelchair users
access to the building entrance.

difficult (see Section 7.4.4). A curb higher
than 200 mm (8 in) also creates a problem
for on-street parking because car doors
cannot swing over the curb.

SOLUTION 3 — Retrofit the building
entrance by replacing the steps with
a ramp.

Ramps should replace stairs at
building entrances to allow people who
use wheelchairs access into the building.

SIOPLLIOD) Y[emapIs ‘f 1o1dey)
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On wider sidewalks, the ramps Each of these surface factors work in
should not interfere with the conjunction with the other to determine
pedestrian zone. On narrower  how easily pedestrians can use the sidewalk.
sidewalks, designers may have

to employ creative solutions, 4.3.1 Surface material
such as ramping the entire
sidewalk up to the building Sidewalk surfaces generally consist of
to allow for wheelchair access.  concrete or asphalt; however, tile, stone,
In most situations, on-street and brick are also common. Most common
- parking will have to be sidewalk materials are firm, stable, and
Figure 4-31. GOOD DESIGN: This sidewalk has restricted if the entire slip resistant when dry.

been ramped to provide access to the building sidewalk is raised.

entrance. This creative design is possible only on wide 4.3.1.1 Firm and stable
sidewalks where pedestrians will be given the optionto 4,3 Sidewalk surfaces . .
either continue in a straight path or enter the building Typically, sidewalks constructed of
using the ramp or stairs. Factors that affect the asphalt or concrete are firm and stable.
usability of.the sidewalk Firmness is the degree to which
surface are: the surface resists deformation by
« Surface material; indentation when, in this case, a
person walks or wheels across it.
« Firmness, stability, and slip A firm surface would not compress
resistance; significantly under the forces exerted

as a person walks or wheels on it.
« Changes in level; and . _
Stability is the degree to which

« Dimensions of gaps, grates, and the surface remains unchanged by
openings. contaminants or applied force, so

Chapter 4. Sidewalk Corridors
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Surface Material:

Sidewalk surfaces should be firm
and stable. They should also be

slip resistant under dry conditions.
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when the contaminant or force is
removed, the surface returns to its
original condition. A stable surface
would not be significantly altered by
a person walking or maneuvering a
wheelchair on it.

Surfaces that are firm and stable resist
deformation, especially by indentation or
the movement of objects. For example, a
firm and stable surface such as concrete
resists indentation from the forces applied
by an ambulatory pedestrian’s feet or a
wheelchair user’s wheel; it also reduces the
rolling resistance experienced by a
wheelchair user.

4.3.1.2 Slip resistant

Under dry conditions, most asphalt
and concrete surfaces are fairly slip
resistant.

Slip resistance is based on the
frictional force necessary to permit a
person to ambulate without slipping.
A slip resistant surface does not allow
a shoe heel, a wheelchair tire, or a

crutch tip to slip when ambulating
on the surface.

A broom finish should be used on
concrete sidewalks to increase the slip
resistance for pedestrians. Decorative
paints and surfaces, such as polished
stones or exposed aggregate rock, are not
as slip resistant and should be avoided.

Some asphalt sealants decrease the
slip resistance of asphalt. In addition,
the specification of the aggregate sieve
spectrum has a significant impact on the
slip resistance of the final surface. In
general, brushed concrete is more slip
resistant than asphalt, depending on the
type of aggregate used. The U.S. Access
Board Technical Bulletin #4 (1994a)
addresses slip resistance in further detail.

Thermoplastic materials, commonly
used to mark lines on asphalt or concrete
at crosswalks, are generally not as slip
resistant as the roadway surface. The
problem is exaggerated when the surface
is wet. Whenever possible, a texture should
be added to thermoplastic materials to
improve slip resistance. Some research
suggests that additives, such as crushed

4-25
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Slip Resistant Surface:

A broom finish should be added to
concrete sidewalks to create a slip
resistant surface.

Figure 4-32. Bad weather conditions
create wet and slippery surfaces that
can be hazardous for pedestrians.
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glass will improve the slip resistance

of thermoplastics. Further research is
necessary to identify more effective
materials to mark crosswalks. More
information about crosswalks is included
in Section 8.5.

4.3.1.3 Wet or icy surfaces

Slip resistant surfaces are more
difficult to achieve when the sidewalk
material is wet or icy. Surfaces that are
wet or icy are difficult for all pedestrians
to travel across, but they are especially
difficult for people who use wheelchairs
or walking aids. Crutch users, for example,
rely on being able to securely plant their
crutch tip to travel effectively on the
sidewalk. If the surface is icy, it creates
a major safety problem.

Solutions for preventing water and ice
from collecting on the sidewalk include:

SOLUTION 1 — Design the sidewalk
so that only water that falls directly
onto the sidewalk and not water that
falls onto adjacent surfaces requires
management;

SOLUTION 2 — Create drainage
systems to prevent water from settling
on the sidewalk; or

SOLUTION 3 — Establish a regular
maintenance program to remove
snow and add salt or sand to slippery
sidewalk areas.

4.3.1.4 Decorative surface materials

Asphalt and concrete are the most
common surfaces for sidewalks; however,
some sidewalks are designed using
decorative materials, such as brick or
cobblestone. Although these surfaces
may improve the aesthetic quality of
the sidewalk, they may also increase the
amount of work required for mobility.

For example, tiles that are not spaced
tightly together can create grooves that
catch wheelchair casters. These decorative
surfaces may also create a vibrating bumpy
ride that can be uncomfortable and painful
for those in wheelchairs. Thus, the surface
texture should be vibration free wih a limit
of 1/4 inch or less of rise not more than
every 30 inches. In addition, brick and
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Figure 4-33. This wheelchair user is
having difficulty negotiating this decorative
surface because his wheelchair caster is
stuck between the tiles.

Figure 4-34. Cement with brick trim is
an alternative to decorative sidewalk
materials that are difficult for people
with mobility impairments to negotiate.

cobblestone have a tendency to buckle surface texture should be vibration
creating changes in level. This creates free with a limit of 1/4 inch or less
a tripping hazard for people with rise not more than every 30 inches.

vision impairments and for ambulatory e e .
pedestrians with mobility impairments. Many historic districts use decorative

Finally, decorative surface materials can surface materials for pathways. Access to
make it more difficult for pedestrians historic districts is critical, because they
with vision impairments to identify provide cultural enrichment and a sense
detectable warnings which provide critical ~ Of connection with the past. Oftentimes,
information about the transition from historic districts are not accessible to
the sidewalk to the street. people with disabilities and therefore

For these reasons, brick and cobblestone require novel solutions to improve access.
sidewalks are not recommended. Creative ~ L1 downtown Seattle, for example, =~
alternatives to brick sidewalks include: Pioneer Square is designated as a historic

« Concrete sidewalks with brick trim,
which preserves the decorative
quality of brick but is an easier
surface to negotiate; or

« Colored asphalt or concrete
(stamped to look like brick). Although
preferred in comparison to using
actual decorative surface material,
this option can also create a bumpy
surface. Consequently, people

SIOPLLIOD) Y[emapIs ‘f 1o1dey)

with Ipobility impajrments may Figure 4-35. In Pioneer Square in Seattle, Washington,
experience some difficulty when an additional pathway was created using smoother
traveling over these surfaces. The and larger pavers with fewer changes in level.
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Figure 4-36. Changes of level in
sidewalks caused by tree roots are
potentially hazardous for pedestrians.

Figure 4-37. Changes of level in
sidewalks can be caused from heaving
and settling due to frost.
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district. The majority of pathways are
surfaced with an uneven cobblestone.

To accommodate people with mobility
impairments in this park, an additional
pathway was created using smoother and
larger pavers with fewer changes in level.
The look of the park was preserved and
people with mobility impairments are
accommodated.

4.3.2 Changes in level

Changes in level are vertical elevation
differences between adjacent surfaces.
Changes in level are relatively common on

sidewalks, particularly in residential areas.

Causes of changes in level in the sidewalk
environment include:

« Tree roots pushing up from beneath
the pavement;

« Heaving and settling due to frost;
e Brick surfaces buckling;

« Uneven transitions between streets,
gutters, and curb ramps; and

« Lips at the bottom of curb ramps
(not allowed by ADAAG).

Changes in level can cause the following
difficulties for people with disabilities:

« Many ambulatory pedestrians with
mobility impairments have difficulty
lifting their feet off the ground.
Abrupt changes in level can easily
cause these users to trip or fall.

« People with low vision may have
difficulty detecting changes in level,
such as a buckling sidewalk, which
puts these pedestrians at risk of
tripping. Some people with vision
impairments manage changes in
level through cane techniques that
detect small changes.

 People using wheeled devices, such
as wheelchairs and scooters, can
catch their wheels in a sidewalk
crack, lose their balance, and propel
forward.

« Wheelchair users may also have a
difficult time rolling over larger
changes in level because of the work
required to propel the wheelchair up
and over the elevation change.
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Figure 4-38. Beveling
or ramping changes in
level that exceed 6 mm
(0.25 in) can minimize
the work a wheelchair
user must exert 0

(1/4 -1/2 in)

(1/4 in)

~ 1~ 6.5 mmmax

during travel. S

Changes in Level:

*Up to 6 mm (0.25 in) —
no treatment

*6to 13 mm (0.25t0 0.5in) —
bevel the surface with a maximum
grade of 50 percent

* Greater than 13 mm (0.5 in) —
install a ramp with @ maximum
grade of 8.3 percent

p—

Most changes in level are a result of
poor maintenance. Some changes in level,
such as a lip at the bottom of a curb ramp,
are no longer recommended as a detection
of the street ending and the sidewalk
beginning. Any existing elevation changes
should be ramped with smooth transition
points. In addition, maintenance programs
should be established for new construction
to address future changes in level as
they occur.

Changes in level that currently exist
should be addressed through a maintenance
program. Whenever possible, the cause

of the change in level should be removed.
For example, if the cause of the change

in level is an overgrown tree root, the
sidewalk should be rerouted around

the tree with additional right-of-way or
ramp up and over the roots. (Section 4.4
contains information on how to plant
trees so that they will not push up through
the sidewalk.) If rerouting is not a viable
solution, changes of level should be
ramped to provide a smooth surface. The
following ADAAG guidelines for buildings
should be used when addressing changes
in level for sidewalks:

« Small changes in level up to 6 mm
(0.25 in) may remain vertical and
without edge treatment;

« A beveled surface with a maximum
slope of 50 percent should be added
to small changes in level between
6 mm (0.25 in) and 13 mm (0.5 in);
and

« Changes in level such as curbs that
exceed 13 mm (0.5 in) should be
ramped or removed.

4-29
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Figure 4-39. Grates around sidewalk
trees allow water to reach tree roots
and should be located outside the
pedestrian zone.

Gaps and Grates:

* Openings should not allow the
passage of a 13 mm (0.5 in)
sphere

* The long dimension of the
opening should be perpendicular
or diagonal to the dominant
direction of travel

4-30
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4.3.3 Gaps, grates, and openings

A gap is a single opening embedded
in the travel surface. Railroad tracks are
a common gap that pedestrians must
negotiate (see Section 8.11). Other
examples include sections of the sidewalk
where the surface material has broken off
over time. A grate is an open framework of
latticed or parallel bars embedded in the
travel surface designed to prevent large
objects from falling through the opening.
Grates are also placed over vents in the
sidewalk corridor, over drainage inlets to
permit water and some sediment to fall
through the slots, and around sidewalk
trees to allow water to reach the tree roots.

Wheelchair casters, inline skating
wheels, and bicycle tires can all easily
get caught in poorly placed openings.
If a wheel gets caught suddenly, the
user will be pitched forward. The tips of
walking aids, such as canes, can also get
caught in grates and gaps. When a cane tip
slips through an opening, the user can
become unstable and risks falling.

Many grates and gaps serve a vital
purpose in the transportation system.

However, they should always be located
in areas where they will have the least
impact on pedestrians. All tree and storm
water grates should be sited in the planter/
furniture zone and should never be placed
in the pedestrian zone. Designers and
engineers should also avoid placing grates
in a crosswalk or at the bottom of a curb
ramp. Gaps that can be repaired should
be improved through a maintenance
program. Gaps and grates should be
designed using the following guidelines:

« Openings should not allow the
passage of a 13 mm (0.5 in) sphere;
and

« Openings should be oriented so that
the long dimension is perpendicular
or diagonal to the dominant
direction of travel.

4.4 The impact of trees on the
sidewalk corridor

Trees are generally installed because
they improve the pedestrian experience
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Figure 4-40. If tree roots cannot be
removed, the sidewalk should be rerouted
around the tree.

NIDEWALK CORRIDORS

along the street. Trees serve as a visual
and auditory buffer between pedestrians
and automobile traffic. They also improve
the aesthetic appearance of a street and
provide shade or shelter in warm or windy
regions. In urban areas, trees provide
needed green space and break up the
monotony of the public right-of-way.
In some residential areas, large trees
that extend over the street may have a
traffic calming effect by creating a sense
of enclosure. According to urban design
research, visual enclosure is required to
transform streets into pedestrian places,
which results in increased comfort for
pedestrians and decreased comfort
for speeding motorists (Institute of
Transportation Engineers, 1999).

Trees need a minimum of
1.22 m x 1.22 m (48 in x 48 in) planting
area (Craul, Phillip J., 1999). If improperly
planted or maintained, trees can be very
problematic in the sidewalk environment.
Tree roots are one of the most common
causes of sidewalk cracks and small
changes in level. Trees that are planted too
close together, or without grates or grass,

will have insufficient water. When water
is limited, tree roots tend to push through
the surface and spread out rather than
down to look for new water sources.
Sidewalks and curbs should not be
installed too close to the tree, which
will hamper the tree’s natural trunk
and root growth.

Trees should be chosen with care
for their branch patterns, leaf and fruit
litter (some fruits and leaves are slippery
when dropped). Choose trees that are
appropriate for the site with the assistance
of a certified arborist or urban forester.

Above the surface, tree branches can
be vertical obstructions and protruding
objects if they extend horizontally into
the sidewalk corridor. People with vision
impairments may not be able to detect
tree branches that protrude into the
travel route. Some people with mobility
impairments who have difficulty bending
may also have problems with low tree
branches. In addition, taller pedestrians
are inconvenienced by poorly maintained
trees. Tree branches hanging lower than
2.03 m (80 in) should be trimmed away.

4-31
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The following recommendations
should be considered when installing new
sidewalk trees or addressing problems
with existing sidewalk trees:

SOLUTION 1 — Plant trees whose roots
tend to grow down rather than out or
use root control systems to guide the
direction of root growth;

Figure 4-41. When trees do not get enough water they tend

to spread their roots out, which can break up the surface of SOLUTION 2 — Use tree gratings or

the sidewalk. planting strips to allow enough water
to reach the tree roots;

SOLUTION 3 — Avoid planting trees
near intersections because they may
decrease visibility between pedestrians
and drivers;

SOLUTION 4 — Trim tree branches
regularly to less than 2.03 m (80 in);
or

Figure 4-42. Trees planted with grates are less likely to cause _
sidewalk cracks than trees planted without grates because the SOLUTION 5 — Place trees far enough

grate allows a sufficient amount of water to reach the tree roots. apar’F for roots and trunk to grow and
When trees do not get enough water, they tend to spread their provide open space for food, air, and
roots out which can break up the surface of the sidewalk. water.

Chapter 4. Sidewalk Corridors
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Figure 4-43. Well lit sidewalks improve
accessibility at night for all pedestrians.

4.5 Well-lit sidewalks

Because many people have low
vision, and because everyone’s vision
is diminished after dark, increasing
the lighting in a sidewalk corridor can
significantly improve pedestrian access.
The transition between poorly-lit and
well-lit areas requires people to adjust
their vision to the change in light. This is
particularly difficult for people with vision
impairments. Improving street lighting
makes locations appear friendlier and will
encourage people to use the area at night.
An increase in the number of people using
a particular area reinforces general safety
by eliminating opportunities for crimes
to occur.

Street lighting is designed to serve
a variety of purposes. Some designers
use lamp styles to provide a sense of
neighborhood continuity or preserve the
atmosphere of a historic district. Others
use lights to improve visibility for motorists
and discourage crime. Lights along public
rights-of-way that are directed toward the
road provide little benefit to pedestrians.

Some lights only increase the overall light
level and do not improve the quality of the
pedestrian environment.

Lighting should be evenly distributed
to avoid alternating bright and shadowed
areas. The best type of lighting for
pedestrians focuses on the sidewalk and
shines down rather than out. The benefits
of lighting can be amplified by reflective
material such as yellow paint or reflective
markings on the sidewalk that help
pedestrians anticipate and avoid obstacles
such as curbs.

4.6 Grade-separated crossings

Grade-separated crossings are
facilities that allow pedestrians and
motor vehicles to cross at different levels.
They can significantly reduce pedestrian-
vehicle conflicts and potential collisions
by allowing pedestrians to avoid crossing
the motorist’s path of travel. Appropriately
located and designed grade-separated
crossings can reduce vehicle delay,
increase highway capacity, and eliminate
the likelihood of collisions with vehicles.

SIOPLLIOD) Y[emapIs ‘f 1o1dey)
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Figure 4-44. Providing sidewalks on
bridges maintains the continuity of the
pedestrian network.
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The Florida Pedestrian Planning and
Design Guidelines indicate that grade-
separated midblock crossings can also
reduce pedestrian travel time and help to
maintain the continuity of a neighborhood
by providing a connection over major
arterials or freeways (University of North
Carolina, 1996). However, depending on
their design, grade-separated crossings
often have significant drawbacks. Some
grade-separated crossings are very steep
and are difficult for people with mobility
impairments to negotiate. They are often
not considered pedestrian friendly because
users are frequently forced to travel out of
their way to use the structures.

The effectiveness of a grade-separated
crossing depends on whether or not
pedestrians perceive that it is easier to
use than a street crossing (ibid.). Grade-
separated crossings are also extremely
costly to construct, can encourage crime,
vandalism, and often are not well utilized.
Grade-separated crossings should be
designed to minimize the change in the
pedestrians’ path to allow the most direct
route of travel.

Examples of grade-separated crossings
include:

« Overpasses — bridges, elevated
walkways, and skywalks/skyways;
and

« Underpasses — pedestrian tunnels
and below-grade pedestrian networks.

Underpasses can be more expensive
to install than other pedestrian facilities
because a tunnel must be dug and utility
lines may have to be relocated. However,
underpass approaches can generally be
designed with less severe grades than
overpass approaches making them
preferable for pedestrians. If the needs of
pedestrians are a high priority, the grade-
separated crossing will be designed so that
the vehicular traffic negotiates the change
in level while the pedestrian path of travel
remains nearly level.

Grade-separated crossings are
most efficient in areas where pedestrian
attractions, such as shopping centers, large
schools, recreational facilities, parking
garages, and other activity centers, are
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separated from parking garages or transit
stops by high volume and/or high speed
arterial streets. The following steps should
be taken to increase pedestrian safety and
access at grade-separated crossings:

« Provide good sight distances in
underpasses, preferably with the
open ends of the tunnel in view at
all times. This increases the user’s
sense of security and prevents the
user from feeling like other people
are lurking in the tunnel;

« Provide good lighting and ventilation
in tunnels;

« Include an accessible turning
space [at least 1.525 m x 1.525 m
(60 in x 60 in)] at the top and
bottom of the ramps to the
grade-separated crossing;

« Make pathways wide enough to
permit two-way pedestrian traffic;

« Install barriers or landscaping to
prevent pedestrians from making
at-grade and at-risk crossings;

« Provide handrails on overpasses;
and

« Minimize grades, cross slopes,
and additional travel distances.

Minimizing the slope of a grade-
separated crossing is often difficult,
particularly for overpasses, because a
significant rise [generally between 4.27 m
and 5.49 m (14 ft and 18 ft)] must be
accommodated. Grade-separated crossings
should be designed with level landings
1.525 m x 1.525 m (60 in x 60 in) at every
9.30 m (30 ft) rise and a maximum grade
of 8.33 percent. Grade-separated crossings
that are not accessible by people with
disabilities should not be constructed,
since all facilities built after January 26,
1992, are required to be accessible to
people with disabilities (U.S. Department
of Justice, 1991a). Many manual wheelchair
users, ambulatory pedestrians with
walkers and other aids, and people with
low stamina will not find ramped over
passes usable because of the extreme
ramp lengths. A 5.49 m (18 ft) rise
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require 64.88 m (216 ft) of ramp run 4.7 Sidewalks in confined spaces
and 8 landings at each approach [each ) X X
landing being 1.525 m (60 in)]. In addition, Sidewalks along bridges and in tunnels

existing structures should be prioritized for 2re more difficult to design than sidewalks
access improvements. The installation of ~ 2long streets because overall space is at a
elevators could provide access for people ~ Premium, and the edges of the sidewalk
with mobility impairments and improve are limited by the roadway and a wall or
use-rates for all pedestrians. Elevators are ~ drop-off. For this reason, pedestrians

only effective, however, if they are properly often feel less protected from traffic when
maintained. crossing bridges and tunnels. Whenever

possible, pedestrians should not be forced
to walk uncomfortably close to a wall or
drop-off. In addition, a protective barrier
should be provided at a drop-off.

To increase access and improve the

2 pedestrian environment, designers should
employ the following techniques for

1 sidewalks in tunnels and on bridges:
z = .\;M T’”%Vr‘ﬂ
< Figure 4-45. : )
£ This bridge provides a /(f— j — * Separate pedes‘gr.lan and street
S comfortable pedestrian : ; \\ T = traffic with a railing or barrier that
E environment because gﬁ g measures at least 1.065 m (42 in),
& thereis aclear separation ' N because of the proximity and
2 bet“.’;e” ths s;)dewalk i AN difference in speed between the
g ?:,Z’thoer :igevtafksizer(:itdo . / vehicular and pedestrian traffic that
2 is wide enough to allow _ is magnified by the more confined
G users to travel side-by-side. space in a tunnel or on a bridge;
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« Provide a wide pedestrian zone Bridges require additional drainage

whenever possible, since pedestrians consideration because moisture has a
are unable to move off of the tendency to freeze more quickly on
sidewalk onto the adjacent property  bridges. If the bridge is located in a colder
in order to pass or be passed by climate, cross slopes must be carefully
other pedestrians; and designed to quickly drain water off of

the sidewalk surface in order to avoid

« Provide a protective barrier to
prevent pedestrians from the
drop-off at the side of the bridge.

freezing.
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Figure 5-1. To enhance pedestrian access, a driveway crossing
should maintain a level pedestrian zone.

DRiveway CRoSSINGS

Driveway
Crossings

Driveway crossings permit cars to
cross the sidewalk and enter the street.
They serve the same basic purpose for cars
as curb ramps serve for
pedestrians. Therefore,
they consist of many of
the same components
found in curb ramps.

It is the driver’s
responsibility to yield

to the pedestrian at

the driveway—sidewalk
interface. Unfortunately,
this does not always
happen, and pedestrians
are put at risk.
Minimizing the number
of driveway crossings in

a sidewalk significantly improves
pedestrian safety.

Driveway crossings should be
designed so that both the pedestrians and
the drivers are able to use them effectively.
However, a driveway crossing must
provide a way for cars to negotiate the
elevation change between the street and
the sidewalk. This is generally achieved by
ramping all or a portion of the driveway
crossing. When the ramp for the motorist
crosses the pedestrian’s path of travel,
significant cross slopes and changes in
cross slope must be negotiated by the
pedestrian. The cross slope problem at
driveway crossings along with several
innovative solutions will be discussed in
this chapter. Supplemental information
about good design principles and
specifications is contained in Table 5-1.

5.1 Change in cross slope

A change in cross slope is an abrupt
difference between the cross slope of
two adjacent surfaces. ADAAG does not
permit cross slope to exceed 2 percent

5-1
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Figure 5-2. PROBLEM: This
driveway design is not allowed by
ADAAG. Driveway crossings without
level landings force users to travel over
the sidewalk flare.This design results
in rapid changes in cross slope, which
compromises balance and stability for
people who use wheelchairs.

5-2
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(changes in cross slope are allowed
between 0—2 percent only). Changes

in cross slope are commonly found

at driveway crossings without level
crossings. When considering the needs
of pedestrians, change in cross slope is
evaluated over a 610 mm (24 in) interval,
which represents the approximate length
of a single walking pace and the base of
support of assistive devices, such as
wheelchairs or walkers. The design
recommendations for change of cross
slope specify the relationship between
two adjacent surfaces, not the actual
cross slope of either surface.

If the surfaces are sloped in opposite
directions, the change in cross slope can
be determined by adding together the
cross slope of each surface. For example,
if the cross slope of the sidewalk was
2 percent in the direction of the property
line and the cross slope of the driveway
crossing was 10 percent toward the street,
the change in cross slope would equal
12 percent. If the surfaces are sloped in the
same direction, the change in cross slope
can be determined by subtracting the cross
slope of the two surfaces.

Driveway crossings are the most
common location for changes in cross
slope within the sidewalk corridor.

When the change of cross slope is severe,
one wheel of a wheelchair or one leg of a
walker may lose contact with the ground
causing the user to fall. Other walking
pedestrians are also more prone to
stumble or fall on surfaces with rapidly
changing cross slopes. As the wheelchair
moves from the level surface of the
sidewalk to the sloped surface of the
driveway ramp, it will first balance on the
two rear wheels and one front caster. As
the wheelchair moves forward, it then tips
onto both front casters and one rear wheel.
During the transition from the rear wheels
to the front wheels, the chair is only on one
front wheel and one rear wheel. Since hard
contact with both rear wheels is necessary
to steer the wheelchair, this transition may
cause the wheelchair user to lose control
and possibly tip over. Therefore, whenever
possible, driveway crossings without level
landings should be replaced.

In addition to driveway crossings,
changes in cross slope may occur on older
sidewalks and occasionally on newer
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sidewalks, where tree roots and other better for drainage and has the added
environmental conditions warp the sidewalk affect of slowing drivers because of the
surface and create difficult changes in level. tighter turning radius.

CnapTER

Warped sidewalks create a situation of Wide sidewalk corridors provide
changing cross slopes because there is enough space to maintain a level path of
no planar surface over a 610 mm (24 in) travel along the pedestrian pathway before
interval. Routine maintenance should the driveway ramp resumes sloping toward
replace warped segments of the sidewalk the street. This type of crossing also serves
Figure 5-3. GOOD DESIGN: to ensure continual access. as a speed table to slow down cars and

Driveway crossings on sidewalks with
planting strips should be designed with

level landings and returned curbs. Using 5,2 Driveway crossings on

protect pedestrians. In addition, people
with vision impairments can identify the

returned curbs instead of flares benefits wide sidewalk corridors driveway crossing more easily becaus.e
pedestrians by forcing motorists to enter they can .usually dete(':t the steep section
the driveway CrOSS'”gIGt more of a right Driveway crossings should be wide of the driveway crossing at the side of the
gimanc thus at o siower speed. enough to accommodate both the driveway pedestrian zone. Steep driveway crossings

ramp and a level pedestrian zone. This can ~ designed without a level sidewalk result
be easily accomplished on wide sidewalk in severe cross slopes.

corridors where either the entire sidewalk In some situations, the entire width .

is paved or a planting strip is included of the sidewalk corridor is gradually =

between the sidewalk and the street. sloped and offers a good travel area for %

The ramp of the driveway on a sidewalk pedestrians with mobility impairments o

with a planting strip should be installed but can pose safety issues for individuals g

e with a returned curb rather than a flare. with vision impairments. Without a graded é
Bieiire 5_' 4. COOD DESICN: In general, a flare is. installed to prevent segment leading from the sidewa!k toward %’3
Driveway crossings on a wide sidewalk ambulatory pedestrlar}s from tripping. the street, the boupdary of the driveway 2
corridor should be designed to include However, if the ramp is not part of the crossing is more difficult to detect for g,
level landings. pedestrian walkway, a returned curb is pedestrians with vision impairments. %
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Figure 5-5. POTENTIAL PROBLEM:
Although gradually sloped driveway

crossings are beneficial to people with

mobility impairments, they can be
problematic for people with
vision impairments unless .,
there is a detectable
difference in slope at
the edge of the street.
If a visually impaired
person veers toward
the street and isn’t
able to recognize
where the driveway
ends and the street begins, they may
enter the street without realizing it.

Figure 5-6. GOOD DESIGN: Securing
additional right-of-way from the adjacent
property is a good strategy for improving
pedestrian access on narrow sidewalks.

5-4
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This design
flaw can make
it difficult for
4 users to realize
when they
¥ unintentionally
%" veer into the street.
If a parking lot or other

P paved area is provided adjacent

to the sidewalk at the property line,
pedestrians with vision impairments
may also veer away from the street.
Including steeper grades on either side
of the sidewalk at a driveway crossing
makes driveway crossings more identifiable
to users with vision impairments.

5.3 Jogged driveway crossing

If a wide sidewalk corridor is not
available, planners should secure
additional right-of-way from the adjacent
property so that the sidewalk can be
jogged away from the street. This will
allow pedestrians to maintain a level path
as they cross the driveway. Additional land
can be purchased or obtained through an
easement from the property owner.

5.4 Built-up driveway crossing

Additional right-of-way may also
be secured from the gutter or roadway.
This design is similar to a built-up curb
ramp (Section 8.2.5) because the driveway
ramp is projected into the street. Built-up
driveway crossings are only appropriate
on streets with parking. To promote good
drainage for a built-up driveway crossing,
a drainage pipe should be placed under
the ramp, or drainage inlets should be

Figure 5-7. SATISFACTORY DESIGN: Built-up
driveway crossings promote pedestrian access on
narrow sidewalks by extending the ramp into the
roadway and allowing the sidewalk to remain level.
This ramp works better on roadways with on-street
parking and in areas with no snow.
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positioned on either side of the ramp.
If these precautions are not taken, the
driveway crossing will act like a dam,

causing water to build up behind it.

CnapTER

e @ Figure 5-8.
P 9 ¢ ACCEPTABLE
¥ DESIGN:

= Parallel driveway crossings

enhance pedestrian access at

a driveway crossing when there is no
room to provide a level landing. Parallel
driveway crossings are not as desirable
as other accessible driveway crossings
because users are forced to negotiate
two ramps instead of a level surface.

5.5 Parallel ramped driveway
crossing

If additional land cannot be secured
to jog the sidewalk away from the street,
another option would involve a retrofit
situation. The sidewalk can be lowered to
the elevation of the gutter where it crosses
the driveway. The driveway ramp, which
is needed to bridge the elevation change
between the street and the sidewalk, is
located behind the sidewalk. This design
is very similar to a parallel curb ramp and
requires the sidewalk to ramp down to the
elevation of the gutter and then to ramp
back up on the other side of the driveway.
The landing between the two ramps must
have a slight cross slope toward the gutter
to prevent ponding and poor drainage.

Although parallel driveway crossings
are preferable to driveway crossings with

Figure 5-9. ACCEPTABLE DESIGN:
Rolled curbs enable drivers to travel over
the curb and eliminate the need for a
driveway ramp.

severe cross slopes, they are less desirable
than jogged or built-up driveway crossings
with level landings because pedestrians
are forced to travel down and then up a
ramp. Parallel curb ramps are also
problematic because pedestrians with
vision impairments may mistake a

parallel driveway crossing for a curb ramp.
Furthermore, drivers crossing the sidewalk
at grade with the roadway have a tendency
to travel at a faster speed than when the
sidewalk is raised. Keeping the entrance
width narrow on this type of driveway
crossing forces the driver entering from
the roadway to slow down, which improves
conditions for pedestrians.

5.6 Rolled curbs

A final option for providing a level
pedestrian zone on a narrow sidewalk is
to design a rolled curb and eliminate the
driveway ramp. Drivers are able to travel
over the curb, so the sidewalk corridor
can remain level. Rolled curbs are most
common in residential neighborhoods.

5-5
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Table 5-1: Driveway Crossings

Good Design:

Driveway crossings with level landings on wide
sidewalks.

Design Specifications:

Landing slope = 2.0 percent

Changes in level = flush

Landing width = 915 mm (36 in) minimum
Flare slope = 10 percent maximum

Recommendations:

Alevel path of travel is maintained along the
sidewalk corridor before the driveway ramp
resumes sloping toward the street. If the ramp
is located in the path of pedestrian travel, flares
should be installed to prevent ambulatory
pedestrians from tripping.

5-6

Good Design:

Driveway crossings with level landings and
returned curb on sidewalk with a planting strip.

Design Specifications:

Landing slope = 2.0 percent
Changes in level = flush
Landing width = 915 mm (36 in) minimum

Recommendations:

Alevel path of travel is maintained along the
sidewalk corridor before the driveway ramp
resumes sloping toward the street. Wide
sidewalk corridors with planting strips should
be designed with a returned curb that allows for
drainage and has the added effect of slowing
drivers because of the tighter turning radius.

Good Design:

Driveway crossing with a level landing jogged
away from the street.

Design Specifications:

Landing slope = 2.0 percent

Changes in level = flush

Landing width = 915 mm (36 in) minimum
Flare slope = 10 percent maximum

Recommendations:

Existing narrow sidewalk corridors, without
level pedestrian zones, can be improved if
additional right-of-way is secured from the
adjacent property and the landing is jogged
away from the street.
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Accessible Design/Not Recommended:

Driveway crossings with motorist ramp
built-up into the street.

Design Specifications:

The design of the sidewalk corridor at a
built-up driveway crossing is not influenced
by the driveway crossing.

Recommendations:

Built-up driveway crossings are only
appropriate on streets with parking. A drainage
pipe should be placed under the ramp, or
drainage inlets should be positioned on either
side of the ramp. If these precautions are not
taken, the driveway crossing will act like a dam,
causing water and debris to build up behind it.

Acceptable Design:

Driveway crossings with ramps parallel to the
sidewalk and landing at grade with the street.

Design Specifications:

Landing slope = 2.0 percent
Changes in level = flush
Landing width = 915 mm (36 in) minimum

Recommendations:

Parallel driveway crossings are acceptable but
not ideal because pedestrians are required to
travel over two ramps. The landing between the
two ramps should have a slight cross slope
toward the gutter to prevent ponding and poor
drainage. The entrance width should be kept
narrow to force drivers entering from the
roadway at a slower speed.

Inaccessible Design:
Driveway crossing without a level crossing.

Recommendations:

Driveway crossings without level

landings create severe cross slopes and are
particularly problematic for wheelchair users.
Whenever possible, driveway crossings without
level landings should be replaced. If a wide
sidewalk corridor is not available, an additional
right-of-way should be secured from the
adjacent property so that the sidewalk can

be jogged away from the street or a built-up
driveway crossing should be installed.

5-7
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P ¢ d M know there is a push-button and tells them
rov I I n g where it is located. When pushed, the
information on the walk signal phase can

I n fo rm ati O n include audible tones, verbal messages,

and vibrotactile information. It also
reminds sighted pedestrians to use the

to P e d e St ri an S button. When the tone changes, indicating

the onset of the WALK interval, people

3 I : who are not watching the pedestrian
itttz signal, or who cannot see it because of
TN A glare, know that the WALK signal has

C To accommodate the information begun. Redundancy and multiplicity of o
/‘ needs of all pedestrians, it is important formats increase the likelihood that all =
e oy to provide information that can be users, including people with vision E’
Curb ramp with /‘/ assimilated using more than one sense. impairments, W.ﬂl be al?lg to make o
D PO For example, placing a detectable warning  informed traveling decisions. 5
N at the bottom of a curb ramp identifies the Examples of pedestrian information 2
transition between the sidewalk and the range from pedestrian signage to accessible &
street for people with vision impairments.  pedestrian signals. Whenever possible, g.,
The detectable warnings also provide an transportation agencies should standardize 3
unmistakable stopping place to children the information formats used to provide =
and people with cognitive impairments. An information to pedestrians. If the B
Fi . _ accessible pedestrian signal with a locator ~ information formats vary among locations, =
igure 6-1. Curb ramp designs showing ) ¢ . 3
610 mm (24 in) detectable warning tone responsive to ambient sound, that pedestrians may l?ecome confuse.:d aqd 5
(U.S. Access Board — Detectable is quiet in the context of the environment, place themselves in dangerous situations. g
Warnings: Synthesis). lets approaching pedestrians who are blind For example, pedestrians with vision Z
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impairments may be misled if similar
sounds are used to convey different
meanings at different locations (e.g., beep
indicates a North—South crossing in one
area and an East—West crossing in another
area). Ideally, all pedestrian information
formats should be standardized nationally.
For example, the newest revision of the
Manual on Uniform Traffic Control Devices
(MUTCD) will contain standardized
guidance for accessible pedestrian signals.
Where national standards have not been
developed, transportation agencies are
strongly encouraged to develop and
implement State, regional, or local
standards. The Institute of Transportation
Engineers (ITE) is developing a toolbox
that will take advantage of ongoing
research to provide additional guidance

to engineers and planners.

6.1 Non-visual information

All pedestrians must obtain a
certain amount of information from the
environment to travel along sidewalks
safely and efficiently. Most pedestrians

obtain this essential information visually,
by seeing such cues as intersections, traffic
lights, street signs, and traffic movements.
People with vision impairments also use
cues in the environment to travel along
sidewalks. For example, the sound of
traffic, the presence of curb ramps, and

the absence of buildings can identify an
upcoming intersection for people with
vision impairments. Some pedestrians who
are blind have also learned how to estimate
distances and directions that they have
walked to determine their location relative
to desired destinations (Long and Hill, in
Blasch et al., 1997).

Good design in the form of regularly
aligned streets, simple crossing patterns,
and easy to understand city layouts is
generally the best method to provide good
orientation cues for pedestrians with
vision impairments. However, accessible
information is sometimes needed to
supplement existing information.

Some forms of non-visual information
are permanent, such as the edge of the
curb; other cues, such as the sound of
traffic, are intermittent. Although the
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sound of traffic is a very effective way for
people with vision impairments to identify
an intersection, it is unreliable, because
cars are not always present. Another issue
that affects the usefulness of non-visual
information is related to how familiar a
person is with the environment. For
example, people who live near a midblock
crossing with raised directional tiles may
be able to easily identify the information
because they have used it repeatedly

and are familiar with its presence
(Section 6.4.1). However, people who

are unfamiliar with the area would be

less likely to understand such a surface
unless it has been standardized for such a
purpose. The most effective information is
easy to locate and intuitive to understand
even for pedestrians who are unfamiliar
with an area. People with vision
impairments stress the importance of
consistency in design because accessible
information added to the environment

is most useful “when used in consistent
locations so that travelers can rely on

its existence” and find it easily

(Peck & Bentzen, 1987).

6.2 Pedestrian signs

The majority of pedestrian information
is conveyed through signs and signals in
the public right-of-way that are directed
primarily at motorists. Although these
signs and signals often affect pedestrians,
they are usually not intended or positioned
for pedestrian use. For example, the street
name signs on many arterials are hung in
the center of the intersection, and traffic
signals on a one-way street are often
missing for pedestrians traveling in the
opposite direction. Pedestrians require
information that is specifically directed
to their own needs because their sight
lines, viewpoints, and travel speeds are
substantially different from motorists.
Pedestrians may even be endangered
when important safety information, such
as a stop or yield sign, is not easily seen
or detected from the sidewalk corridor.
Pedestrian signage should be consistent in
format and in location. This enables people
with cognitive impairments to learn to
identify the information and understand
the meaning. Without consistency,

6-3
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Figure 6-2. This sign containing sidewalk access information is
mounted to a post at a height and location that does not protrude .
into the pedestrian zone. As a result, this wheelchair user is provided for more universally

with helpful information about the steep grade ahead.

6-4
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pedestrian signs are difficult for many
people to use and fully understand. Many
European cities effectively provide street
name information to pedestrians by placing
signs on building walls
in standard locations
at each corner.
People

with hearing

impairments rely

heavily on signs
for navigational
and safety
information. It is
recommended that
transportation agencies
also provide pedestrian
safety information in
audible, tactile, and/or
vibrotactile formats for
people who cannot use
written information.
Braille information may
also be provided but is
not a suitable substitute

Main Street .
300bk

East 1200 ft
N BSkatehnards Bikes

> rade
ﬁa Average 2%
WA 200ttis over 5%

° Cross Slope
Average 3%
) Max. Ti% for 15t

30 ft is over 5%

Path Width
Minimum 45"
Average 60"

understood formats of

pedestrian information such as accessible
pedestrian signals. Braille is less than
ideal because users will have a hard time
identifying the location of the information
and because only about 10 percent of
people who have vision impairments
can read Braille. Indoors, the placement
of Braille information signs should be
standardized relative to doorways or other
easily recognized features. In outdoor
environments, the placement of Braille
information signs should be standardized
relative to doorways and other easily
recognized features, following ADAAG.
The standardized placement of Braille
information in outdoor environments,
however, is much more difficult to achieve
than indoors, and thus, the use of an
audible locator tone in conjunction with
Braille information is almost always
essential.

To improve safety for all pedestrians,
information conveyed through graphics
and written signs should be:

« Highly legible to pedestrians,
including people with low vision;
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+ Designed using simple standardized standard traffic warning signs, could
formats; provide information about potentially
difficult sidewalk characteristics such as
steep grades. Motor vehicle signs are not
sufficient because the conditions that are
significant for pedestrians (e.g., steep
grades) may differ from those that affect
vehicular traffic. Providing more accurate
and objective information to pedestrians

CnarpTER

« Placed in locations, such as on
building walls, that do not limit the
effective width of the sidewalk or
block the clear path of travel for
pedestrians including those who
use assistive devices for mobility;

Figure 6-3. Pedestrians would benefit « Provided in alternative formats about the conditions that they will
from signage that objectively describes to be useable and accessible to all encounter enables them to make more
upcoming conditions such as steep pedestrians, with or without informed decisions about which routes
grades. Currently, this type of information disabilities; of travel are most appropriate to their
is provided to motorists only. own abilities. The pedestrian oriented
« Placed at locations and at heights signs containing access information
that do not protrude into the (shown in Figure 6-2) were developed as
@ pathway and create obstructions; part of a prototype Sidewalk Assessment
and Process (see Chapter 11). To date, these

types of signs have not been introduced
into the MUTCD. Inclusion of these signs
in this guide does not constitute FHWA
endorsement.

« Designed according to the MUTCD
and ADAAG sign standards to
ensure visibility and usability by
pedestrians.

0%/

Figure 6-4. This type of sign
is provided in some trail environments.

6.3 Detectable warnings
Strong consideration should also &

SUBLIISOpP9d 03 uoneuriojuy Sugpy\o,ld °) .191(1121,{:)

Pedestrians could benefit from objective be given to including signs specifically All people obtain information about
sidewalk information such as this sign designed to assist pedestrians. For the environment in a variety of ways.
that indicates an upcoming steep grade. ~ example, warning signs, similar to Therefore, the most accessible information
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Detectable Warnings:
* Diameter of 23 mm (0.9 in) at
the bottom of the dome

* Diameter of 10 mm (0.4 in) at
the top of the dome

* Height of 5 mm (0.2 in)

* Center-to-center spacing of 60 mm
(2.35 in) with visual contrast

* Visual contrast

6-6
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is conveyed in more than one format.

For example, detectable warnings can
generally be identified by texture.
However, if they are made with a material
that differs in resiliency and color from the
surrounding surface, detectable warnings
can also be detected visually or by the
sound of the cane or foot contacting the
surface. The color contrast of a detectable
warning can help people of short stature,
children, and wheelchair users to locate
the curb on the opposite corner (McAuley,
Hauger, Safewright, & Rigby, 1995).

A detectable warning is defined in
ADAAG Section 3.5 as, “a standardized
surface feature built in or applied to
walking surfaces or other elements to
warn visually impaired people of hazards
on a circulation path” (ADAAG, U.S.
Access Board, 1991). Research shows that
detectable warnings designed according
to ADAAG are highly detectable by people
with vision impairments (Peck & Bentzen,
1987). Other surfaces, such as aggregate
and grooves, are less detectable and less
easily understood by people with vision
impairments. Consistency and uniqueness

are key factors in how effective a warning
is to the user. Detectable warnings are
only beneficial to people with vision
impairments if they convey a unique
message and are placed in a standardized
location. Therefore, detectable warnings
should always be designed according to
ADAAG specifications. Truncated domes
(detectable warnings) are required at
transit facility platform edges and are
familiar to users as an underfoot warning
of impending change.

6.3.1 Design specifications for
detectable warnings

According to ADAAG, detectable
warnings should consist of raised
truncated domes with a:

« Bottom diameter of 23 mm (0.9 in);
« Top diameter of 10 mm (0.4 in);
+ Height of 5 mm (0.2 in);

« Center-to-center spacing of 60 mm
(2.351in); and

e Visual contrast.
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Figure 6-5. I.gof"%.l ADAAG specifies truncated in resiliency. This stipulation only
Truncated domes "’__ domes over rounded domes applies to indoor surfaces, because many
\Ci/’;,ge”e‘f ;Oatha;ss e ‘_E because they provide greater materials, such as rubber, that are used to
i thye ﬁq . @ . 8ls access to people with mobility provide contrasting resiliency do not wear
e L B &+ impairments. In addition, the well in outdoor areas, especially in harsh
wheelchair users & color of the detectable warning winter environments. However, where
to negotiate i N o should contrast visually with environmental conditions are favorable,
(Bentzen, Barlow, Square pattern, adjoining surfaces; either light differences in resiliency should also be
§ 05 2000) Gagoiaialgnment on dark, or dark on light. The incorporated in outdoor locations.
gz ADAAG Appendix, Section A29.2 Detectable warnings can be laid
§ recommends that the material out on a diagonal grid, a triangular grid,
W 5 used to provide contrast should or a square grid. All three designs are
AD--@D-@- £ contrast by at least 70 percent. equally detectable by people with vision A
o e £ Contrast is determined by the impairments. However, square or g
i -@@- | following formula (ADAAG, U.S.  triangular grids are recommended because &
b2 Access Board, 1991): they allow enough space for wheelchair i
sgrgﬁgfaﬁg;ﬁgm Contrast = [(B1 - B2)]/B1]x100 Users to roll between the domes. A list of S
R companies that manufacture detectable 2.
{rj]om 3 Where, warnings is compiled in Appendix D. "E
- S
P N B1 = light reflectance value ) ) g
or (LRV) of lighter area 6.3.2 Installation recomrqendatlons g
23 mm B — lisht refloct | for detectable warnings g
= light reflectance value o
B o diometer (LRV) of darker area Care should be taken whep selecting ?E
of truncated domes and installing detectable warnings. &
used in ADAAG Detectable warnings that are ~ Truncated domes that are uneven or too .
detectable warning. Triangular pattern installed indoors should also differ high will cause some pedestrians, including 2
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Figure 6-6. A snowplow with a brush that is used to remove
snow from sidewalks in Anchorage effectively removes snow
from truncated dome surfaces.

Figure 6-7. ADAAG requires truncated
domes to be installed at all transit platforms.

6-8

people who use wheelchairs
or walking aids as well as
inline skaters, to become
unstable.

Some models of
truncated domes cannot
withstand snow plowing
or the destructive effects
of snow and ice. Therefore,
the successful installation
will require some creativity.
For example, in Anchorage,
Alaska, a snowplow with
a brush is used to clear
sidewalks with detectable
warnings. The durability

and practical application of truncated
domes is a topic in need of further
research.

6.3.3 Recommended locations

A 610 mm (24 in) strip of
detectable warnings should be used
in the following locations to improve
access for people with vision
impairments:

« At the edge of depressed corners;

o At the border of raised crosswalks
and raised intersections;

« At the base of curb ramps;

o At the border of medians and
islands; and

« At the edge of transit platforms and
where railroad tracks cross the
sidewalk.

These locations warrant detectable
warnings because if unidentified, they
represent potential hazards for pedestrians
with vision impairments. Detectable
warnings are intended to let people with
vision impairments know that they are
approaching a potentially hazardous
situation. For this reason, it would not be
appropriate to use detectable warnings
to convey other information such as
the location of a midblock crossing. It’s
recommended that truncated domes be
placed 152 mm to 200 mm (6 in to 8 in)
from the bottom of the ramp. This
placement may be more usable by
pedestrians in wheelchairs.
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Currently, only transit platforms Detectable warnings are also strongly
are required by ADAAG to include recommended at the base of curb ramps,
detectable warnings. The as well as at the edge of ramped medians
requirement for detectable warnings and islands (see Sections 8.7 and 8.8),
at curb ramps has been temporarily  because ramped surfaces are more difficult
suspended. However, detectable to identify than a hard curb. Research to
warnings are also needed at the edge determine the impact of curb ramps on
of depressed corners, and at the people with vision impairments has shown
border of raised crosswalks, raised that on curb ramps that comply with
intersections, cut-through medians, = ADAAG 4.7 (i.e., have a maximum grade
and cut-through islands because the  of 8.3 percent), 48 percent of people with
S transition from the sidewalk to the  vision impairments cannot reliably detect
68 4610 mm (24in) strip of street is difficult for people with the ramp to street transition (Bentzen and

CnarpTER

detectable warnings should be installed at the vision impairments to identify. Barlow, 1995). .

edge of a raised crosswalk to identify the When detectable warnings are

transition between the sidewalk and street. . installed on curb ramps, only the lower
\/ ¢ 610 mm (2 ft) of the curb ramp should

be covered rather than the entire ramp to
maximize detectability and minimize the
negative impacts on people who rely on
wheeled devices for mobility. In some cases,
it may be beneficial to set the detectable
warning back 152 mm to 200 mm (6 in to
to feedback from 8 in) from the curb. This allows wheelchair
community organizations . .
representing people with |  Figure 6-9. GOOD DESIGN: A 610 mm (24 in) strip of ~ USers to gain momentum before traveling

vision impairments. detectable warnings should be installed at the bottom of a curb  OVer the truncated domes. It also gives
ramp to indicate the transition from the sidewalk to the street. people with vision impairments additional

Case Study 6-1

Austin, Texas, has a long
standing commitment
to installing detectable
warnings at curb ramps
primarily in response

SUBLIISOpP9d 03 uoneuriojuy Sugpy\o,ld °) .IG].(IE‘L{:)

6-9



Chapter 6. Providing Information to Pedestrians

CnarriERr

Figure 6-10. GOOD DESIGN:

A 610 mm (24 in) strip of detectable
warnings should be installed at the
boarder of a depressed corner to identify
the transition between the sidewalk and
the street.

Figure 6-11.
POTENTIAL PROBLEM:
Grooves are not the
equivalent of a
detectable warning
because people with
visual impairments
can easily confuse
them with sidewalk
expansion joints or
cracks in the sidewalks.
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time to react to the detectable
warning before they reach the
street. Smooth surfaces should
be provided adjoining to the
detectable warning to maximize
contrast. For example, it is better to
install smooth concrete next to raised
tactile surfaces than aggregate concrete
because the change in texture is easier
to detect.

6.3.4 Grooves

Grooves cannot be reliably detected

by people with vision impairments and
should not be used as a substitute for
detectable warnings. One study determined
that concrete panels with various

~.__ groove configurations had only
. a9to 40 percent rate of
detectability (Templer,
Wineman, and Zimring,
1982). Cane users may
confuse them with the
grooves between
-2 sidewalk panels and
~ cracks in the sidewalk.

Long white cane users often travel
using a tapping technique and only scrape
the tip of the cane along the ground when
more in-depth exploration of an area is
warranted. Other times they may use a
technique of keeping the cane in constant
contact with the ground. However, canes
can generally only detect grooves if the
constant contact technique is used to
scan the environment. For this reason,
grooves are generally ineffective to warn
of a potentially hazardous situation,
such as an intersection. In addition, dirt,
snow, ice, weeds, and other debris in the
sidewalk environment are likely to collect
in grooves and obscure any warning
intended. For these reasons, grooves
should not be relied upon to warn
pedestrians of potentially hazardous
situations, such as the approach of an
intersection.

6.4 Directional surfaces

Directional surfaces, which are distinct
from detectable warning surfaces, may be
used to convey wayfinding information
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0000 to pedestrians with vision impairments. time, they are less common in the
[][Illﬂ | Wayfinding information provides United States. The design of raised
BUH[[] prienjcation clues for people with vision directiongl textures uses a truncatgd
0000 - impairments. This type of information surface, similar to detectable warnings;
E[i[][][] ~ can be used to delineate paths across however, rather than domes, long raised
. 111 - open plazas, crosswalks, and complex bars are laid out in parallel rows. Raised
\ segsseaciis I - indoor environments, such as transit directional tiles/pavers can be used to
/ stations or the location of a crossing that identify crossing locations, such as
13 Dicuram showin may not be in an expected location such midb}ock cros:sings or roundabout
reg : - > as at roundabouts and midblock crossings. ~ crossings, which are often set three to
quirements for guidance surface and . ;
detectable warning on curb ramps in Directional surfaces are only useful to four car l.engths baqk from thq actl.lal
New Zealand. pedestrians with vision impairments if intersection. On a sidewalk, directional
the information is identifiable and easy tactile tiles/pavers are laid across the
to understand. In addition, each type of entire sidewalk corridor with the long
surface should be used in a unique and raised bars perpendicular to the user’s

path of travel. When the pedestrian
crosses the bars, they are an indication
that the long raised bars lead to a
pedestrian crossing.

standardized format. The International
Organization for Standardization (ISO)
committee is currently developing
standards for directional surfaces.
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Case Study 6-2 Truncated dome surfaces should be

Many countries in Europe 6.4.1 Raised directional til us.ed onl.y as a warning, not to provide

have begun to experiment with 4.1 Raised directional tiles orientation information.

tactile surfaces for wayfinding. and pavers

France, for example, has begun . . . ; : ;

using tactile Surffces o margk . Rals.ed dlrecthnal textures, such as 6.4.2 Intersection guidestrips

businesses in commercial raised directional tiles or pavers, are a Another form of wayfinding

districts. common type of wayfinding information information is the intersection guidestrip.
used in Europe and Asia. At the present This device is installed in the center of
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Figure 6-13. GOOD DESIGN: Pictorial
symbols are easier to understand for
people with cognitive impairments,
children, and people who do not speak
English.

6-12
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the crosswalk to help users maintain the
proper crossing alignment. Guidestrips
can be raised or indented depending on the
design. Guidestrips improve orientation
for people with vision impairments at
complex intersections where travel
patterns are unusual (San Francisco
Bureau of Engineering, 1996). Guidestrips
are only beneficial to people who know
they are there and understand how to use
them. Additional research is needed to
determine if intersection guidestrips have
a negative impact on bicyclists.

6.5 Accessible pedestrian signals

Pedestrian signal indications are
special types of traffic signals that are
used to control pedestrian traffic patterns
and movements (U.S. Department of
Transportation, 1988). They consist of
a series of signals to indicate:

« WALK interval — the interval
designated for pedestrians to cross;

+ Clearance interval — the interval
designated for pedestrians who are

already crossing to complete their
crossing. Pedestrians at corners
should not start a new crossing; and

« DON'T WALK interval — the
interval when pedestrians are not
permitted to cross.

Where deemed necessary to provide
visible pedestrian signals, audible or
vibrotactile information should also be
used. Accessible pedestrian signals (APS)
provide redundant audible, vibrotactile,
and/or transmitted information about the
status of the coinciding visual pedestrian
signal. Providing crossing information in
a variety of formats enhances recognition
and understanding of the information by
all pedestrians, particularly individuals
with vision or cognitive impairments and
young children. Accessible pedestrian
signals can provide a variety of information
in addition to timing (when the signal cycle
allows pedestrians to cross the street).
Audible wayfinding tells which roads
intersect at the junction and orientation
information such as the directional
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heading of each crosswalk. If the accessible More detailed information about
pedestrian signal includes a pedestrian accessible pedestrian signals is available
actuated control device, it should be easy ~ in a 1998 review by Bentzen and Tabor.
to manipulate and readily identifiable and  The report provides an analysis of
accessible by all pedestrians. New standard different types of accessible pedestrian
pedestrian signals use icons rather than signals, contains information regarding
words to convey information, which is manufacturers, and is available from the

easier to understand for most pedestrians, U.S. Access Board (Bentzen & Tabor, 1998).
especially those with cognitive

impairments and people who do not . )

understand English. 6.5.1 Installation recommendations
There are three main types of

accessible pedestrian signals that rely on a

variety of information formats including o
audible broadcast, tactile, vibrotactile, and the surge of parallel traffic to indicate the

receiver-based systems. The following onset of the WALK 1pterval. However,
sections will evaluate three primary types this method is unreliable at intersections

At many signalized intersections,
people with vision impairments rely on

of accessible pedestrian signals: with low traffic volumes, where there are
unreliable auditory cues, high volumes of
« Pedestrian signal indicators with turning vehicles, or complex pedestrian
automated signal phasing (fixed crossings.
time signals); The implementing regulation under

Title II of the Americans with Disabilities

Act requires that all facilities constructed

or altered after January 26,1992 be designed

« Signals transmitted from the vicinity and constructed to be accessible to people
of the pedestrian signal to a personal with disabilities (U.S. Department of Justice,
receiver.

« Pedestrian actuated signal devices;
and

SUBLIISOpP9d 03 uoneuriojuy Sugpy\o,ld °) .191(112[{:)
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pedestrian signals should have accessible
design features. The Transportation Equity
Act for the 21st Century (TEA-21) further
supports the installation of accessible
pedestrian signals by stipulating that the
installation of audible signals and signs

be included in new transportation plans
and projects, where necessary, for safety
(TEA-21,1999).

In addition to including accessible
pedestrian signals in all new construction,
it is also recommended that existing
signal devices that are not accessible be
prioritized for replacement. The priorities
for determining where existing pedestrian
signals should be improved include:

« Complex or irregularly shaped
intersections;

« Intersections experiencing
high volumes of turning traffic;

- Signalized intersections where
traffic sounds are sporadic or
masked by ambient noise;

« Intersections that have vehicular
actuation of the traffic signals;

Intersections with complex signal
phasing;

Major corridors leading to areas
of fundamental importance such
as post offices, courthouses, and
hospitals;

 Exclusive pedestrian phase areas,
such as motorists stopped in all
directions; and

« Locations requested by people
with vision impairments (Bentzen
& Tabor, 1998).

6.5.2 Fixed timed signals (pedestrian
signal indicators with automated
signal phasing)

Audible pedestrian signals mounted
on pedestrian signal indicators with
automated signal phasing are the most
common type of accessible pedestrian
signal in the United States today. They
emit sounds such as a bell, buzz, tone, or
bird call (typically “cuckoo” and “chirp”)
to alert pedestrians to the WALK interval
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Figure 6-14. GOOD DESIGN:

In addition to providing audible and
vibrotactile information, Swedish
pedestrian signals include a simple
tactile map of the pedestrian crossing.
This intersection has a median and
three lanes of traffic.

(i.e., during the steady WALK signal).
Some models use one sound to indicate
North/South crossings and another

sound to indicate East/West crossings.
The different sounds alert pedestrians
with vision impairments to which
crosswalk at an intersection has the
WALK interval. However, the success

of this system requires that the streets

be oriented according to cardinal
directions, that users know the orientation
of the desired crosswalk, and that they
remember the sound associated with
crossing in the desired location. Even in
areas where such signals are standardized,
confusion is reported in the ITE Journal
(Bentzen, B.L., Barlow, J.M., and

Franck, L., September 2000).

An accessible pedestrian signal should
provide the best possible information to
pedestrians, particularly those who have
vision impairments. It must also be
acceptable to others in the neighborhood
and should not be vulnerable to weather or
vandalism. When choosing an accessible
pedestrian signal that uses tones, it is
important to choose sounds that will not

be easily masked by wind and rain or
confused with other sounds, such as birds
or vehicle back-up tones.

Most of the accessible pedestrian
signal technologies available in the
United States today are equipped with
volume control that responds automatically
to ambient sound. Tones that are 2—5 dB
above ambient sound at intersections
can be heard 1.830 m to 3.66 m (72 in to
144 in) away by most people. This is loud
enough for a locator tone and for a WALK
signal at simple, regular intersections of
moderate width. At such intersections,
the pedestrian who is blind needs to
know the onset of the WALK interval
but does not normally require a beacon
for guidance. Some devices are able to
broadcast prerecorded speech messages
from the pedestrian head telling the name
of the street being crossed and the status
of the signal cycle. However, it has
been difficult to achieve good speech
intelligibility in times of high traffic
(Bentzen & Tabor, 1998).

At irregular or exceptionally wide
intersections, some pedestrians with vision

6-15
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impairments like to use the audible signal
as a beacon to help them align and travel
directly toward the opposite corner.
Audible pedestrian signals that are
currently available do not provide this
beaconing very well because it comes
simultaneously from both ends of the
crosswalk. On-going research in Canada
(C. LaRoache, University of Ottawa)

is directed toward developing a signal
that alternates between speakers at both
ends of a crosswalk to provide directional
information. Transmitted signals can also
provide excellent directional information
if they are designed and tuned so that
real-time signal information can be
picked up only when receivers are
oriented in line with the crosswalk.

6.5.3 Pedestrian actuated signal
devices

Pedestrian actuated signal devices are
part of many traffic signals and require the
user to push a button in order to activate a
walk signal indicator and initiate a WALK

interval. Use of pushbuttons may also
lengthen a WALK interval to provide
adequate crossing time. Where pedestrian
interaction with a pushbutton is necessary
to initiate or lengthen a walk interval, a
locator tone is necessary to inform blind
pedestrians that pedestrian actuation is
required and to indicate the location of
the pushbutton. According to the MUTCD,
pedestrian actuated signal devices should
be installed:

« When a traffic signal is installed
under the Pedestrian Volume or
School Crossing warrant;

« When an exclusive pedestrian
phase is provided (when motorists
are stopped in all directions);

« When vehicular indications are
not visible to pedestrians; and

« At any established school crossing
with a signalized intersection
(U.S. DOT, 1988).
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Figure 6-15. GOOD DESIGN: This
pedestrian actuated signal device, used
widely in Australia, provides information
to pedestrians in audible, visual,
vibrotactile, and tactile formats.

Provinive INFoRMATION T0 PEDESTRIANS

6.5.3.1 Providing information in
multiple formats

People with vision impairments are
at a disadvantage at an intersection if they
are unaware of the presence of pedestrian
actuated signal devices. Even if they are
aware of the signal, they may have slower
starting times because of the time it takes
to identify the pedestrian actuated control
device, activate the signal, return to the
curb, and realign themselves for crossing.
Information needs to be accessible and
usable by all pedestrians, including those
with vision impairments. In addition, all
pedestrians benefit from receiving safety
information in multiple formats.

Audible, vibrotactile, and visual
information can all be provided as part
of the pedestrian actuated signal device.
The preferred type of device in Australia,
common also in many European countries,
is an audio-vibrotactile pushbutton with
a tactile arrow. This type of signal is now
available in the United States.

The audible component of the
pedestrian signal has a quiet, slowly

repeating tone or ticking sound
throughout the DON’'T WALK phase and
the clearance interval. This locator tone
informs pedestrians that they need to
push a button to request a WALK interval,
and the sound itself guides the pedestrian
to the location of the pedestrian actuated
signal device. The WALK interval is
signaled by a much faster tone. Another
option includes verbal information
indicating the name of the street controlled
by the pedestrian actuated signal device.
One manufacturer has developed an
audio-vibrotactile pedestrian actuated
signal device with the WALK signal and
locator tone at the same volume, except
when a pedestrian pushes the button for
more than three seconds. The long button
press requests a louder signal during the
next pedestrian phase. Thus the pedestrian
who is blind has louder information
available on request, but other people in
the neighborhood rarely hear a loud signal.
The tactile component of the
pedestrian signal is most commonly
presented as a raised arrow on the
pedestrian actuated signal device.

6-17
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The arrow indicates which street is information is only available to
controlled by the push button. Tactile pedestrians who are aware of it and
pedestrian signals can also provide map can independently locate the device.
information using raised circle and line Table 6-1 outlines the information that
symbols to indicate details such as the should be provided at a pedestrian
number of lanes to be crossed, the actuated signal device.

direction of traffic in each lane, and
whether there is a median (Bentzen &

Tabor, 1998). 6.5.3.2 Physical design characteristics

The vibrotactile component of the In addition to providing information
| pedestrian actuated signal device vibrates  in multiple formats, the physical design
synchronously with the slow or fast of the pedestrian actuated control
repeating tone or tick. This vibrotactile device should be carefully considered.

s@gnal communicates pedestrian The following steps should be taken to
signal information to pedestrians  ensure that pedestrian actuated signal
who have both hearing and vision  devices are accessible to all pedestrians

impairments. Vibrotactile signals  jncluding those with vision and mobility
can also be installed at medians to  jmpairments:

prevent “signal message overlap”

SUES

Chapter 6. Providing Information to Pedestrians

when audible broadcast signals are o Locate the device as close as
used on corners of the crosswalk. possible to the curb ramp without
Some designs of pedestrian interfering with clear space;
- ' . actuated signal devices have only

Figure 6-16. Receiver-base pedestrian systems  t, wi]e or vibrotactile information « Install the device so that it can be
pick up infrared signals from receiver on the . .
other side of the crosswalk and play them back and do not provide an audible operated from a level segment of
as audible messages, such as when the “WALK” element. These designs are not the sidewalk rather than having
signal phase is activated or street location. recommended because the to be on the curb ramp itself;

6-18
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Table 6-1. Summary of information at a pedestrian-activated signal
device that can be perceived through a variety of senses.
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Types of Information at Pedestrian-Activated Signal Devices

Visible at the Visible at the

Pushbutton Signal Head Audible Vibrotactile Tactile*
DON’T WALK  Bright light “DON'T WALK” Slow locator tick*  Slow vibration Raised tactile
Interval above button text or hand arrow points in
(Pushbutton crossing direction
not activated) Q
9
9;
WALK Interval Bright light “WALK” text Rapid tick/tone* Rapid, regular :
above button Or person vibration 'g‘
flashes on walking steady &
and off illumination R
=
2
Clearance Bright light “DON’T WALK” Slow locator Slow vibration g
Interval above button text or handicon  tick/tone* g
flashes o
&
* Pushbutton must be accurately positioned on the pole to provide accurate directional information. %
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760 mm (30 in) to the curb, no more transmit speech messages to personal
than 1.5 m (5 ft) from the crosswalk, receivers carried by some pedestrians with

Cuaprer
« Center the device at the button,  Design the device activation button
providing a level (less than so that it can be easily operated by
2.0 percent slope) clear space at people with limited hand function.
least 36 in x 48 in, or 60 in x 60 in Small or difficult to manipulate
if pedestrians will be required to button designs should be avoided.
turn or maneuver in order to use Larger buttons are good for people
the device; wearing gloves;
« Mount the device no higher than « Design the activation button to

1.065 m (42 in) above the sidewalk require a minimum amount of force,
so that children, people of short no greater than 15.5 N (3.5 1bf) for
stature, and people who use people with limited hand and arm
wheelchairs can easily reach and strength; and

g operate it;

5 « Avoid button designs that are

S « The control face of the button shall activated through conductivity

QS be parallel to the direction Of the because they are unusable by

% marked crosswalk. people with prosthetic hands.

% « One button per pole, separated .

< by 3 m is preferred. 6.5.4 Infrared or LED transmitters

o0

;.5 e Place the device no closer than Infrared or LED transmitters can

=

£

§ NES, extended and within 3 m vision impairments. The speech messages

B (10 ft) of curb, unless curb ramp give standardized information about the

S is longer than 3 m (10 ft); status of the signal cycle — either WALK
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Case Study 6-3 or WAIT. This pajr of messages has been pedestrians. The jcransmitter.s may be

; found to be less likely to be misunderstood mounted on traffic poles, buildings,
ggﬁ %Zligic?géngg;nitte q in noisy intersections than WALK and and other significant locations. Signal
o WAIT, or WALK and DON'T WALK information can be obtained only when
L SR R (Crandall, Bentzen & Myers, 1998). the user is pointing the receiver in line
accessible to pedestrians with Messages may also give the pedestrian’s with the crosswalk. Thus, these systems
vision impairments through the | location, direction of travel, and the provide excellent directional information.
use of remote, infrared, audible | name of the street to be crossed. Messages ~ Although the information is being
signals that label intersections, | may also label streets, bus stops, transit transmitted continuously, only people
public buildings, bus stops, latforms, and other priority areas for who are using receivers hear it
transit stations, the ferry p ’ p 8 )
terminal, and public toilets.
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Curb Ramps

CHAPTER

Figure 7-1. Curb ramps should be designed to provide
access to people with mobility limitations and vision
impairments.

Curb ramps are
critical to providing access
between the sidewalk and
the street for people who
use wheelchairs. Curb
ramps are most commonly
found at intersections, but
they may also be used at
other locations such as
on-street parking, loading
zones, bus stops, and
midblock crossings. The
implementing regulations
under Title II of the ADA
specifically identify curb
ramps as requirements for
existing facilities, as well
as all new construction.
Curb ramps for existing
facilities must be included
in Transition Plans.

According to the Title IT implementing
regulations, priorities for the installation
of curb ramps in existing facilities should
include access to government facilities,
transportation, public accommodations, and
for employees to their place of employment
(U.S. Department of Justice, 1991a).

7.1 The impact of curb ramps

Curb ramps provide access for
people who use wheelchairs, who would
otherwise be excluded from the sidewalk
because of the barrier created by the curb.
However, curb ramps can create major
information barriers for people with
vision impairments who rely on the curb
to identify the transition point between
the sidewalk and the street. The following
section evaluates the impact of curb
ramps on these two user groups and
provides design strategies to enhance the
benefits of curb ramps for people with
mobility impairments while minimizing
the drawbacks for people with vision
impairments.

7-1
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7.1.1 Impact of curb ramps on people
with mobility impairments

Curb ramps are designed to provide
access to people who use wheeled forms
of mobility. Without curb ramps, people
who use wheelchairs would not be able
to independently access the sidewalk
and street. However, not all wheelchairs
perform the same on a curb ramp.
Common types of wheeled mobility devices
include manual and powered wheelchairs,
as well as powered scooters. Each type
of technology will benefit from different
aspects of the curb ramp design. For
example, most powered mobility devices
are maneuverable in small spaces due
to their short wheelbase. Scooters have a
longer wheelbase but have manual steering,
and most can perform a three-point turn
in tight spaces. Manual wheelchairs can
turn on their own wheelbase but are
difficult to steer on a cross slope as they
tend to turn downbhill.

For many people with mobility
impairments, curb ramps are not critical
to access. In fact, in some situations curb

ramps make it more difficult for some
people with mobility impairments to
navigate. Crutches and canes are sized to
fit the individual user so that the energy
required for ambulation is minimized on

a hard, level surface. Use of these types of
walking aids is more difficult on sloped
surfaces such as curb ramps. Cane, walker,
or crutch users must lower their body
forward when going downhill. On uphill
slopes, the cane or crutch must be lifted
higher and placed on the surface. The user
must have the strength to lift his or her
body up over the supporting device.
Widening the crosswalk to allow people

to use either the curb or the curb ramp
will enhance access for cane and crutch
users who are not comfortable traveling
on a sloped surface.

7.1.2 Impact of curb ramps on
people with vision impairments

The curb is the most reliable cue
that people with vision impairments use
to identify the transition between the
sidewalk and the street. The installation
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of curb ramps removes this cue and
replaces it with a ramp which is much
more difficult to detect. Therefore, it is
important that as curb ramps are installed
to create access for people who use
wheelchairs, they are installed in such a
way as to maximize detectability for people
with vision impairments. Where gradual
slopes are desirable for people who use
wheelchairs, a detectable warning at the
bottom of the curb ramp can provide the
information blind pedestrians can rely on.
Some localities have installed 12.3 mm
(1/2 in) unbeveled lips at the bottom

of curb cuts as an information cue for
blind pedestrians. This is not reliable
information because it is not discernable
from cracks, seams, and defects in the
pedestrian environment. Also, ADAAG
does not allow 12.3 mm (1/2 in) unbeveled
changes in level because of the climbing
difficulty for wheelchairs.

7.1.3 ldeal design characteristics

An accessible connection between the
sidewalk and the street can be provided

through a variety of curb ramp designs
(see Section 7.2). Designers who have

a clear understanding of the needs of
pedestrians, with and without disabilities,
will be better positioned to select
appropriate curb ramp types and locations
within the existing site constraints. To
maximize accessibility and safety for all
pedestrians, curb ramp designs should
attempt to meet all of the best practices
for curb ramp design shown in Table 7-1.
Depending on site constraints, it may not
be possible to incorporate all of the best
practices within each curb ramp. However,
the remainder of this chapter will identify
the best curb ramp designs to meet the
needs of a broad range of people with
disabilities under a variety of site
conditions. In addition, mitigating
solutions will be provided to improve
existing scenarios that hinder access.

7.2 Curb ramp types

Curb ramps are usually categorized
by their structural design and how it is
positioned relative to the sidewalk or

sdwey qmn) £ 1dey)
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Table 7-1. Best Practices for Curb Ramp Design

CHAPTER

Best Practice

Rationale

Provide a level maneuvering area or landing at the top of the
curb ramp.

Clearly identify the boundary between the bottom of the
curb ramp and the street with a detectable warning.

Design ramp grades that are perpendicular to the curb.

Place the curb ramp within the marked crosswalk area.

Avoid changes of grade that exceed 11 percent over a
610 mm (24 in) interval.

Design the ramp that doesn’t require turning or maneuvering
on the ramp surface.

Provide a curb ramp grade that can be easily distinguished

from surrounding terrain; otherwise, use detectable warnings.

Design the ramp with a grade of 7.1 + 1.2 percent.
[Do not exceed 8.33 percent (1:12).]

Design the ramp and gutter with a cross slope of 2.0 percent.

Provide adequate drainage to prevent the accumulation of
water or debris on or at the bottom of the ramp.

Transitions from ramps to gutter and streets should be
flush and free of level changes.

Align the curb ramp with the crosswalk, so there is a straight
path of travel from the top of the ramp to the center of the
roadway to the curb ramp on the other side.

Provide clearly defined and easily identified edges or

transitions on both sides of the ramp to contrast with sidewalk.

Landings are critical to allow wheelchair users space to maneuver on or off of the ramp. Furthermore, people
who are continuing along the sidewalk will not have to negotiate a surface with a changing grade or cross slope.

Without a detectable warning, people with vision impairments may not be able to identify the boundary
between the sidewalk and the street.

Assistive devices for mobility are unstable if one side of the device is lower than the other or if the full base
of support (e.g., all four wheels on a wheelchair) are not in contact with the surface. This commonly occurs
when the bottom of a curb ramp is not perpendicular to the curb.

Pedestrians outside of the marked crosswalk are less likely to be seen by drivers because they are not in an
expected location.

Severe or sudden grade changes may not provide sufficient clearance for the frame of the wheelchair
causing the user to tip forward or backward.

Maneuvering on a steep grade can be very hazardous for people with mobility impairments.
Gradual slopes make it difficult for people with vision impairments to detect the presence of a curb ramp.

Shallow grades are difficult for people with vision impairments to detect but steep grades are difficult
for those using assistive devices for mobility.

Ramps should have minimal cross slope so users do not have to negotiate a steep grade and
cross slope simultaneously.

Water, ice, or debris accumulation will decrease the slip resistance of the curb ramp surface.

Maneuvering over any vertical rise such as lips and defects can cause wheelchair users to propel
forward when wheels hit this barrier.

Where curb ramps can be ahead, people using wheelchairs often build up momentum in the crosswalk
in order to get up the curb ramp grade (i.e., they "take a run at it"). This alignment may be useful for
people with vision impairments.

Clearly defined edges assist users with vision impairments to identify the presence of the ramp when it is
approached from the side.
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l street. The structure of a curb ramp is « Combination curb ramps;
determined by how the components,
J such as ramps and flares, are assembled.
, The type of curb ramp and the installation
//> = site will determine its accessibility and
safety for pedestrians with and without
disabilities. The following types of curb
ramps will be reviewed in this guidebook:

 Built-up curb ramps; and

» Depressed corners.

Each type of curb ramp has
advantages and disadvantages. Some
advantages and disadvantages are

« Perpendicular curb ramps; fundamental to the type of curb ramp.
7 Others result from changes to the

:$

Figure 7-2. GOOD DESIGN: « Diagonal curb ramps; configuration of the components within
When a portion of the curb is included . Parallel curb ramps: each .type or the curl? ramp placem'ent on
in the crosswalk, it is easier for people PS; the site. To help designers and engineers
with vision impairments to detect the sort through the large quantity of
transition between the sidewalk and potential designs, each type of curb ramp
the street. will be described, its advantages and

disadvantages discussed, and key issues
related to accessibility highlighted through
the accompanying illustrations.

Figure 7-3. GOOD DESIGN: 7.2.1 Perpendicular curb ramps

A level landing of at least
1.220 m (48 in) and a

610 mm (24 in) strip of
detectable warnings should
be installed at the bottom of
a perpendicular curb ramp.

A perpendicular curb ramp is one
that is aligned so that:

« The ramp is generally perpendicular
to the curb, and

sdwey qmn) £ 1dey)
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Level landings:

Ifit is not possible to provide a top
level landing, perpendicular curb
ramps should not be installed.

Figure 7-4.
PROBLEM:
Perpendicular curb
ramps without level
landings are not
allowed because
they cause severe
cross slopes and rapid
changes in cross slope
over short distances.

7-6
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 Users will generally be traveling
perpendicular to vehicular traffic
when they enter the street at the
bottom of the ramp.

Whenever possible, the ramp
path should also be aligned with the
crosswalk. However, this is difficult to do
at intersections with wide turning radii.

Perpendicular curb ramps are easier
to design if the sidewalk corridor is wide
because the curb ramp can be contained
within the furniture zone. This design
strategy allows the pedestrian zone to

remain unobstructed. For example, if the
curb height is 101 mm (4 in), the ramp
slope is 7.1 percent, and the sidewalk
has a 2 percent cross slope towards the
street, the installation of a perpendicular
curb ramp requires a planter/furniture
zone that is a minimum of 1.98 m (78 in)
wide. If the curb was higher, additional
right-of-way would be needed and the
curb ramp might have to extend into

the pedestrian zone. For details on
determining ramp length, refer to
Section 7.3.3.

If possible, perpendicular curb ramps
should be located outside of the pedestrian
walkway, such as in a planting strip or
similar location where pedestrians would
not normally walk. Placing the curb ramp
outside of the pedestrian path of travel
allows the flares to be replaced with
returned curbs. Returned curbs are more
detectable to people with vision impairments
than flares (Section 7.3.11). Perpendicular
curb ramps within the pedestrian walkway
should have flared sides.

All perpendicular curb ramps should
include a 610 mm (24 in) detectable
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warning (Section 6.3). In addition, all
perpendicular curb ramps should be
installed with level landings at the top
of the ramp. Landings allow pedestrians
to move completely off the curb ramp
before turning to proceed along the
sidewalk. Perpendicular curb ramps
without landings create barriers because
they force people to travel over the ramp
flares. The path across the flares is not
accessible because it creates a severe
change in cross slope for a pedestrian
on the sidewalk. Wheelchair users and
others are very unstable on surfaces
with changing cross slopes. Chapter 5 on
Driveway Crossings contains additional
information on rapidly changing
cross slopes.

If it is not possible to provide a
level landing of at least 915 mm (36 in),
perpendicular curb ramps should not
be installed. New construction should
always provide adequate right of way for
perpendicular curb ramps. If a sidewalk
is too narrow for a perpendicular curb
ramp to be installed with a landing, a curb
extension should be installed or additional

right-of-way should be secured around
the curb ramp to create a jogged landing.
(See Figures 4-1 and 5-6 for example of
jogged space.) A parallel curb ramp may
be necessary on very narrow sidewalks
with limited row.

At the bottom of a perpendicular curb
ramp, the slope of the gutter should not
exceed 5 percent. A level landing is not
necessary at the bottom of a perpendicular
curb ramp for the following reasons:

« No turning is required because
users will be oriented in the
desired direction of travel (i.e.,
perpendicular to vehicular traffic)
when they enter the street; and

« The bottom of the ramp is
contained within the crosswalk.
This ensures that the user is not
required to maneuver immediately
upon entering the street. Placing
the curb ramp within the crosswalk
will also help people with vision
impairments determine the crossing
location. Pedestrians with vision

sdwey qmn) £ 1dey)
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impairments will only be able to Disadvantages of perpendicular
rely on this information if curb curb ramps
ramps are consistently located
within the crosswalk. « Are more expensive than a single

diagonal curb ramp;

The following lists summarize
the advantages and disadvantages of
perpendicular curb ramps:

« Do not provide a straight path of
travel on large radius corners;

« Require a level landing that takes
Advantages of perpendicular up additional right-of-way; and

curb ramps
« Require a wide sidewalk corridor

» Are aligned perpendicular to or a curb extension to accommodate
vehicular traffic; the curb ramp and the level
landing.

« Provide a straight path of

travel on tight radius corners; .
7.2.2 Diagonal curb ramps

« Are aligned with the crossing . o
direction on tight radius A diagonal curb ramp is a single

) COrners; curb ramp that is located at the apex of

& L g the corner at an intersection. It is aligned
e > endesigned [0 promote e Are usually positioned within so that:

O access, diagonal curb ramps include a Ik: and

~.  detectable warning, a clear space of crosswalk; an ioh h of ]

5 atleast 1.220 m (48 in) within the , » Astraight path of travel down

& crosswalk, and a level maneuvering  Are at the expected crossing the ramp will lead diagonally into
G area at the street/gutter approach. location for all pedestrians. the center of the intersection;
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Figure 7-6. PROBLEM:
If a diagonal curb ramp is
located at a corner with

a tight turning radius, it
may not be possible to
provide a [.22 m (48 in)
clear space.

Figure 7-7. ACCEPTABLE
DESIGN: Although diagonal
curb ramps are never ideal
at a corner with a wide
turning radius, users have
enough room to maneuver
towards the direction of
the crosswalk. There must
beal.22mx .22 m

(48 in x 48 in) bottom
level landing.

7 Curp Ranps

« The ramp is diagonal to the users’
path of travel; and

« Users will be traveling diagonal to
the vehicular traffic when they enter
the street at the bottom of the ramp.

The structure of diagonal curb ramps
is usually similar to that of perpendicular
curb ramps, but diagonal curb ramps can
also have the structure of a parallel or
combined curb ramp (Section 7.2.3 and
7.2.4). Because these ramps are diagonal to
the path of travel, they are only accessible
if a level landing or maneuvering space (e.g.,
2.0 percent in any direction) is provided at
the top and bottom of the ramp.

In many situations, diagonal curb
ramps are not recommended. Diagonal
curb ramps force pedestrians descending
the ramp to proceed into the intersection
before turning to the left or right to cross the
street. This problem is worse at intersections
with a tight turning radius and without
on-street parking because wheelchair users
are exposed to moving traffic at the bottom
of the curb ramp. Furthermore, diagonal

7-9
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Figure 7-8. When a single diagonal
curb ramp is provided, wheelchair users
cross in a different location than other
pedestrians.

7-10
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curb ramps can make it more difficult for
individuals with vision impairments to
determine the correct crossing location
and direction.

When designed to promote access,
diagonal curb ramps include at least
1.22 m (48 in) of clear space at the bottom
of the curb ramp. However, providing
1.22 m (48 in) of clear space is often not
possible at intersections with tight turning
radii without exposing the pedestrian to
vehicular traffic. In addition, the clear
space should be level with a slope that is

not more than 2.0 percent in any direction.

The level area is necessary so users are
not required to turn on a sloped surface.
For existing facilities, designing a level
landing at the bottom of a curb ramp is
difficult because the cross slope of the
gutter and the roadway usually exceed
2.0 percent. Limiting the slope of the
gutter and roadway to 2.0 percent may
interfere with the proper operation of
drainage structures and will complicate
street resurfacing. If creating level
landings is too difficult or a 1.220 m
(48 in) clear space cannot be provided,

diagonal curb ramps should not be
considered.

The following lists summarize
the advantages and disadvantages of
diagonal curb ramps:

Advantages of diagonal
curb ramps

« Require less space because
there is only one curb ramp
per corner;

« Are less expensive for alterations
because there is only one curb
ramp per corner; and

« Allow a pedestrian’s normal path
of travel to intersect a curb rather
than a curb ramp, which enhances
detectability of the intersection by
people with vision impairments
who use the curb to identify the
transition from the sidewalk to
the street. Street furniture and
vegetation should be kept out
of this area.
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curb ramps
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Figure 7-9. Parallel curb
ramps work well on narrow

sidewalks but require users continuing

on the pathway to negotiate two
ramp grades.

Put pedestrians into a potential
area of conflict with motorists
who are traveling straight and
turning;

Require turning at the top and
bottom of the ramp;

Provide no alignment with the
proper crossing direction, which
is difficult for most people with
disabilities;

Make the essential level
maneuvering area difficult to
achieve at the bottom of the
curb ramp; and

Can cause a person with a vision
impairment to mistake a diagonal
curb ramp for a perpendicular curb
ramp and unintentionally travel into
the middle of the intersection due to
the lack of, or ambiguous, audible
cues from the surge of traffic.

7.2.3 Parallel curb ramps

A parallel curb ramp has two ramps
leading down towards a center level
landing at the bottom between both
ramps with a level landing at the top of
each ramp. A parallel curb ramp is one
that is oriented so that the path of travel
on the ramp is parallel to the:

 Vehicular path of travel on the
adjacent street; and

« Users’ path of travel on the
sidewalk.

Parallel ramps can be installed on
very narrow sidewalks because the landing
at the top of the ramp does not require
additional right-of-way. Parallel curb
ramps are also effective on steep terrain
and locations with high curbs because the
ramps can easily be lengthened to reduce
the grades. The landing at the bottom
of a parallel curb ramp is essentially at
street level and must be sloped towards
the street to limit ponding and poor
drainage. Detectable warnings on parallel

7-11
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Figure 7-10. At
intersections with
narrow sidewalks and
wide turning radii, two
parallel curb ramps
should be considered.

Figure 7-11. On narrow
sidewalks with tight turning
radii, a single parallel curb
ramp may be considered.

7-12
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curb ramps should be contained within
the lower landing and should border the
roadway. Detectable warnings should not
be placed at the bottom of each ramp.
Parallel curb ramps are usually
designed across the full width of the
sidewalk and do not require returned
curbs or flares. This eliminates rapid

landing height
76 mm (3 in)

ﬁ‘::O

&, ~

grade and cross slope changes that are
potentially difficult for pedestrians.
Parallel curb ramps require people
continuing along the sidewalk to travel
down one ramp and up the other ramp.
For this reason, parallel curb ramps
should not be installed on sites where
it is possible to install two well-designed
perpendicular curb ramps.

The following lists summarize
the advantages and disadvantages of
parallel curb ramps:

Advantages of parallel
curb ramps

« Require minimal right-of-way;

« Enhance the detectability of the
boundary between the curb ramp
and the roadway because the ramp
ends at a landing, not in the street;

« Allow ramps to be extended to
reduce ramp grades;

 Does not require turning or
maneuvering on the ramp;
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« Provide the connection to the « Require careful attention to the

street within the crosswalk; construction of the landing at the
bottom of the ramp in order to
limit the accumulation of water
and/or debris.

CnarpTER

« Provide a level maneuvering area
at the top and bottom of the ramp;

and
« Provide edges on the sides of the 7.2.4 Combined parallel and
ramp that are clearly defined for perpendicular curb ramp

people with visual impairments.
A combined parallel and

Disadvantages of parallel curb perpendicular curb ramp utilizes the
ramps best characteristics of both parallel and
_ o perpendicular curb ramps. A combined
* Require users continuing along curb ramp uses the concept of the parallel
the sidewalk to negotiate two ramp to lower the elevation level of the
ramp grades; and landing and then uses a perpendicular

ramp to bridge the remaining elevation
gap between the landing and the street.
This design is particularly helpful for
enhancing access in problematic situations
where the sidewalk is narrow, has a

steep grade, or a high curb.

Combined ramps may be more
expensive to install during an alteration
than other types of ramps because they
require more of the existing sidewalk to be
replaced. Combined curb ramps on setback

Figure 7-12. Combined parallel and
perpendicular curb ramps lowers the
elevation of level landings while bridging
the remaining elevation gap. This
recommended design is very accessible
but can be expensive to install in some
retrofit installations.

sdwey qmn) £ 1dey)
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sidewalks can be designed with returned
curbs because the ramps are out of the
pedestrian path of travel.

The following lists are intended
to summarize the advantages and
disadvantages of combination curb
ramps:

Advantages of combined parallel
and perpendicular curb ramps

« Do not require turning or
maneuvering on the ramp surface;

« Provide the connection to the
street within the marked crosswalk;

« Are aligned with the proper
crossing direction;

« Provide level maneuvering areas at
the top and bottom of the ramps;
and

« They provide adequate drainage
to limit the accumulation of water
or debris.

Disadvantages of combined parallel
and perpendicular curb ramps

« Generally require more space than
a parallel curb ramp;

« Require more extensive alterations
for installation in retrofit situations;
and

« Require users continuing along
the sidewalk to negotiate the
parallel ramps.

7.2.5 Built-up curb ramps

Built-up curb ramps are curb ramps
that project from the curb into the gutter
and street. They are usually oriented in
the same direction as perpendicular curb
ramps.

Built-up curb ramps are not commonly
installed on sidewalks but are frequently
installed in parking lots, but they are not
permitted in the access isles of accessible
parking spaces. Ifitis not desired to have
the entire built-up curb ramp in the roadway,
a partial built-up curb ramp may be used.
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A partial built-up curb ramp begins » Must be protected by a parking

sloping within the sidewalk corridor but lane, while protecting the exposed

only extends to the end of the gutter. pedestrian to cars parking (bollards
There are a number of maintenance, and concrete curbing should be

design and pedestrian safety problems placed around the curb ramp flares);

with the installation of built-up curb

ramps. They should not be the first choice « Must not intrude on space for

of curb ramp application and various bicyc]ists nor interfere with

considerations should be examined before bicycle travel; and

installing built-up ramps. Curb extensions

are more appropriate curb ramp « If flares are built-up, they can

applications, and built-up curb ramps require more maintenance,

should be used when other applications especially if driven over by cars

will not work such as parallel curb ramps. parking.

Disadvantages of built-up
curb ramps Design recommendations

) for built-up curb ramps
+ Users are more exposed to cars in

the roadway; « Drop the sidewalk and/or elevate

. . . O

« No clear boundary exists between tﬁe roagweiy at&llle fr ?nrlrlf to ﬁl&rﬁ?nze £
the ramp and the street; € grade, length ol ramp, a € g
need for steep flares; 3

« Adequate drainage may be difficult Q
to achieve or may require more + Blend the flares into the gutter and f;
extensive alteration to the gutter roadway to minimize the dropoff 5
and street; at the ramp; S
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« If possible, keep the ramp inside 7.2.6 Depressed corners
the edge of gutter to decrease the
exposure of users in the roadway;

CnarriERr

Depressed corners gradually lower the
level of the sidewalk, through an almost

« Use a high contrast, non-slip undetectable change in slope, to meet the
material, such as inlaid reflective grade of the street. Depressed corners are
tape, to outline the edges of the ramp often designed as an expanded diagonal
and flares in the roadway curb ramp that extends around the entire
to alert pedestrians, bicyclists, corner at the intersection. In addition,
and motorists; a decorative pattern is often used in

downtown urban areas to visually blend
the sidewalk and the street, giving the
effect of one smooth pathway.

Although depressed corners
« Align the ramp with the pedestrian eliminate the need for a curb ramp, there

« Allocate additional roadway space for
bicyclists if the curb ramp is placed
where bicyclists would ride; and

crossing direction. are very significant drawbacks to the use
of depressed corners by pedestrians.
Consider marked crosswalks Typically, depressed corners:

« Allow 1.22 m (48 in) or more for the Advantages of depressed

a width of the ramp to prevent users COrners

E, from traveling over flares and ending

£ up in the street; and « Give children and people with

2 « Do not place ramps where motorists cognitive impairments the illusion
& are able to drive over them; a that the sidewalk and street are

E protective parking lane should be a unified pedestrian space

S part of the roadway design. (i.e., safe).
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Figure 7-13. PROBLEM:
Decorative patterns used
at depressed corners,

such as this brick pattern,
create a continuous
pathway. People with vision
and cognitive impairments

Disadvantages of depressed corners

« Enable large trucks to travel onto
the sidewalk to make tight turns,
which puts pedestrians at risk;

e Make it much more difficult to

have difficulty detecting

where the street begins detect the boundary between the

and ends. sidewalk and the street for persons
with vision impairments;

« Guide animals may not distinguish
the boundary and continue walking;
and

« May encourage motorists to drive on

lj the sidewalk, enabling them to turn
Figure 7-14. Detectable s W e at higher speeds and making it less
| conuostng | === = likely that they will notice or be able

surface materials,
and barrier posts are
measures that can be

utilized to convey the —_—_— < N S
/ §§‘ : 00'2'«".-! L\"‘ S

to quickly stop for pedestrians on
the sidewalk or in the crosswalk.

transition between the n...n‘-‘i‘&’
street and sidewalk ’

at depressed corners.
This corner would be
a good location for
accessible signals.

Given the significant amount of
potential problems with depressed
corners, this design is not recommended
in new construction. If a depressed curb
already exists, the following steps should

sdwey qmn) £ 1dey)
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be taken to improve pedestrian access
and safety:

« Install detectable warnings at the
edge of the sidewalk to clearly
identify the pedestrian/vehicular
boundary;

« Use distinct colors and materials to
outline or edge the crosswalk, the
sidewalk, and the roadway; and

« Add intermittent barriers, such as
planting boxes or bollards, next
to the curb to prevent cars from
traveling onto the sidewalk when
turning the corner. Space the
barriers at least 915 mm (36 in)
apart to permit wheelchair users
to pass. If bollards are used,
they should be installed from
the centerline out to encourage
pedestrian directional flow and
to prevent pedestrian congestion.
See Section 12.6.3.2.1 in Chapter 12
for more information on installing
bollards.

7.2.7 Recommendations for
selecting a curb ramp design

Determining which curb ramp is
most appropriate depends on the exact
conditions of the site. Designers that
understand the advantages and
disadvantages of each type of curb ramp
are best qualified to make this decision.
A general set of recommendations is
contained in Table 7-2 to assist sidewalk
developers in their decisionmaking
process.

7.3 Curb ramp specifications

There are a variety of curb ramp
designs, and designers can work with
the various features to maximize access.
Most curb ramps contain combinations
of the following features:

« Ramp grade;

« Ramp cross slope;
« Ramp length;

« Ramp width;
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Good Design:
Perpendicular curb
ramps with flares
and a level landing

Design Specifications:

Ramp slope = 7.1 + 1.2 percent

Gutter slope = 5% maximum

Changes in level = flush

Ramp width = 1.22 m (48 in) recommended
minimum

Landing width =1.22 m (48 in) recommended

minimum

Flare slope = 10 percent maximum

Cross slope = 2 percent maximum

Truncated Domes = 610 mm (24 in)

Recommendations:
Perpendicular curb ramps require wide sidewalks
that permit a level landing; consider using in the
following situations:

1. In new construction;

2. Inurban areas;

3. At signalized intersections; or

4. On arterials and other roads with moderate

to heavy traffic volumes

Good Design:
Perpendicular
curb ramps with
returned curbs
and a level landing

Recommendations:

Returned curbs should only be installed
on sidewalks with wide plant-ing strips.
Otherwise, this design is similar to two

perpendicular curb ramps on a wide sidewalk.

Acceptable
Design:
Perpendicular curb
ramps designed
perpendicular to
the curbon a
corner with a wide
turning radius

Recommendations:

This design should be used at corners with
wide turning radii and wide sidewalks.
Wide turning radii are sometimes necessary
but are never ideal for pedestrians.

Inaccessible:
Perpendicular curb
ramps without a
landing

Recommendations:

Perpendicular curb ramps without level landings
should not be installed and existing curb ramps
should be replaced.

Inaccessible:

On a corner with a wide
turning radius, curb
ramps are aligned
parallel with the
crosswalk.

Recommendations:

On corners with wide turning radii, curb ramps
that are not perpendicular to the curb create
problems for wheelchair users because they require
users to negotiate rapid changes in grade and cross
slope with two wheels leaving the ground. A wider
ramp will allow a wheelchair user to turn onto the
landing while traveling over less of the flare.

sdwey qmn) £ 1dey)
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Acceptable Design: Acceptable Design: Inaccessible:
Diagonal curb ramp Diagonal curb ramp Diagonal curb ramp
with flares and a level with returned curbs, with no clear space or
landing, in addition to a level landing, and no level area at the
at least 1.22 m (48 in) sufficient clear space bottom of the curb
of clear space. in the crosswalk. ramp.
Design
Specifications:
Ramp slope =
8.33 percent
Gutter slope = 2.0 percent maximum Recommendations: Recommendations:
Changes in level = none Returned curbs should only be installed on If a level landing or a clear space of
Ramp width = 1.22 m (48 in) recommended sidewalks with wide planting strips. Otherwise, 1.22 m (48 in) cannot be provided at the
minimum this design is similar to a diagonal curb ramp bottom of the curb ramp, a diagonal curb
Landing width = 1.22 m (48 in) recommended with a level landing. ramp should not be installed.
minimum
Flare slope = 10 percent maximum Acceptable Design: Inaccessible:
Cross slope = 2 percent maximum Single parallel curb Diagonal curb ramps
Truncated domes = 610 mm (24 in) ramp with at least without a level landing.
Clear space = 1.22 m (48 in) minimum 1.22 m (48 in) clear \
space.
Recommendations:
»  Diagonal curb ramps are never ideal and should be
g* avoided in new construction. They should only be
5 considered during retrofitting where the following
~ circumstances apply:
5 1. Where utilities prevent the installation of
~ two PeI'Pen"jlcular ramps; ) Recommendations: Recommendations:
5 2. Atintersections that are not signalized; or If a diagonal curb ramp is warranted and the Diagonal curb ramps without level landings
2, 3. Insome residential areas, where traffic sidewalk width is limited, a single parallel curb should be replaced because they force users to
%’ volumes are very low. ramp should be considered. travel over flares.
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Good Design:
Two parallel curb
ramps on a wide
turning radius.

Design Specifications:

Ramp slope = 7.1 percent

Gutter slope = 5 percent maximum

Changes in level = none

Ramp width = 1.22 m (48 in) recommended

minimum

Landing width = 1.22 m (48 in) recommended
minimum

Landing slope = 2 percent maximum towards
the gutter

Cross slope = 2 percent maximum

Truncated domes = 610 mm (24 in)

Recommendations:

Parallel curb ramps are a good design on narrow
sidewalks and on sidewalks where a longer ramp
length is needed, such as on sidewalks with high
curbs. Two parallel curb ramps are less desirable
than two perpendicular curb ramps because people
traveling around the corner have to travel over four
ramps. The landing should be sloped 2.0 percent
towards the gutter.

Good Design:
Two parallel curb
ramps with a
lowered curb.

Recommendations:

If the curb between the two parallel curb ramps

is lowered, the length or slope of the inside ramps
can be reduced because of the reduced elevation
change between the sidewalk and the street.

Acceptable Design:
Single parallel curb
ramp with at least
1.22 m (48 in) clear
space.

N

Recommendations:

If the sidewalk is narrow and has a tight turning
radius, there may not be room for two parallel
curb ramps. In this situation, a single parallel
curb ramp should be considered.

Good Design:

Two combination curb
ramps on a corner
with a wide turning
radius.

Design Specifications:

Ramp slope = 7.1 percent

Gutter slope = 5 percent maximum

Changes in level = none

Ramp width = 1.22 m (48 in) recommended
minimum

Landing width = 1.22 m (48 in) recommended

minimum
Landing slope = 2 percent maximum towards
the gutter
Cross slope = 2 percent maximum
Detectable warning = 610 mm (24 in)

Recommendations:

A combined curb ramp uses the concept of the
parallel ramp to lower the elevation level of the
landing and then uses a perpendicular ramp to
bridge the remaining elevation gap. This ramp
works well on narrow sidewalks because each
ramp is relatively short. Combination curb ramps
are sometimes designed as a single ramp at the
corner if the turning radius of the corner is small.

7-21
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Table 7 - 2. Curb Ramps: Curb Extensions and Built-up
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Good Design:

A curb extension with
two perpendicular
curb ramps with
returned curbs and
level landings.

Design Specifications:

Ramp slope = 7.1 + 1.2 percent

Gutter slope = 5 percent maximum

Changes in level = flush

Ramp width = 1.22 m (48 in) recommended
minimum

Landing width = 1.22 m (48 in) recommended

minimum

Flare slope = 10 percent maximum

Cross slope = 2 + 0.9 percent maximum

Detectable warning = 610 mm (24 in)

Recommendations:

Two perpendicular curb ramps built on a curb
extension should be installed whenever possible.
The curb extension provides additional room for a
level landing, increases pedestrian visibility, and
reduces motorist turning speeds. Curb extensions
also prevent parked cars from blocking the

curb ramp.

Acceptable
Design:
Two built-up
curb ramps.

Design

Specifications:

Ramp slope and roadway = 8.33 percent

Gutter slope = 2 percent maximum

Changes in level = flush

Ramp width = 1.22 m (48 in) recommended
minimum

Landing width = 1.22 m (48 in) recommended
minimum

Flare slope = 10 percent maximum

Cross slope = 2 percent maximum

Detectable warning = 610 mm (24 in)

Recommendations:

Two built-up curb ramps work well on narrow
sidewalks when parallel ramps and curb extensions
will not work. However, the pedestrian is more
exposed and less visible to motorists. If built-up
curb ramps are used, they should only be installed
on streets with a parking lane and must not interfere
with bicycle travel. More designing and retrofitting
of this curb ramp style may be required, such as
dropping the sidewalk, building up the crosswalk
area, and blending the flares into the gutter area.

Acceptable
Design:
Partially built-up
curb ramps.

Design Specifications:

Ramp slope and roadway = 8.33 percent

Gutter slope = 2 percent maximum

Changes in level = flush

Ramp width = 1.22 m (48 in) recommended
minimum

Landing width = 1.22 m (48 in) recommended

minimum

Flare slope = 10 percent maximum

Cross slope = 2 percent maximum

Detectable warning = 610 mm (24 in)

Recommendations:

Partial built-up curb ramps are similar to built-up
curb ramps, but the ramp is installed partially on
the sidewalk and partially in the gutter. This type
of ramp is primarily recommended for use on
sidewalks where available space is lacking and a
slightly longer ramp is needed.
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The slopes, dimensions, and location
of a curb ramp significantly impact the
ability of people with disabilities to use
the sidewalk independently. The following
section describes the recommendations
for designing accessible curb ramps.

It also discusses potential barriers to
pedestrian access that can result when
dealing with problematic design
situations.

Good Design:

A curb extension with
two perpendicular
curb ramps with
returned curbs and
level landings.

« Truncated domes;

« Curb height;

« Change of grade;

« Sidewalk approach width;

Design Specifications:

Ramp slope = 7.1 percent  Landing dimension and slope;

7.3.1 Ramp grade

Gutter slope = 5 percent maximum and

Ch in level = ]

Raf;f sjigihezvizzn;ra 8 in) recommended fl 1 Steep grades are difficult for people who
minimum * ‘tlare slope. use walking aids and manual wheelchairs to

Landing width = 1.22 m (48 in) recommended negotiate because significantly more energy
fmmum is needed to begin and travel on sloped

Flare slope = 10 percent maximum . .
Cross slope = 2 percent maximum surfaces. In outdoor environments, wearing

Detectable warning = 610 mm (24 in) approach | Landing|  Approach heavy winter clqtl}gs or carrying pa.cke}ges

R dati are frequent activities that further limit an
ecommendations: e e , o . o
Two perpendicular curb ramps built on a curb individual’s ability to negotiate steep gradgs. %:‘;
extension should be installed whenever possible. Ramp Conversely, gradual grades are problematic %
3 3 I . o e . . L}
The CllI‘b eX.tenSlOIl pI‘OVldeS addltlonal I:OOIII fOI‘ Flare l ‘ —[ Flare for people Wlth VlSlon lmpalrments because .\]
a level landing. The bottom of the ramp is often in 1] h o . a
a more level landing area, increases pedestrian f ] the transition between the sidewalk and =
visibility, and reduces motorist turning speeds. Gutt the street is difficult to detect. ;
Curb extensions also prevent parked cars from utter : &
blocking the curb ramp. Fpr new cgnstructlon, ADAAG 4.7 5
Figure 7-15. Curb ramp components. permits a maximum curb ramp slope 7
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Figure 7-16.

A wider sidewalk
corridor is needed to
design a perpendicular
curb ramp with a

7.1 percent slope
than an 8.3 percent
slope.

7-24
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of 8.3 percent. However, in practice,
8.3 percent is rarely treated as a maximum
but is used as the design standard that
does not allow for construction tolerances.
Therefore, rather than using 8.3 percent
for designing curb ramp grade, a grade
of 7.1 percent is recommended to allow
a construction tolerance.

In some retrofitting situations, it
may not be possible to design a curb
ramp with a slope less than 8.3 percent.

street

w
|
I

landing 1.22 m (48 in)

| curb ramp 2.99 m (117.7 in)
1

total sidewalk corridor width = 4.21 m (165.7 in)

property line
2 percent slope

street

8.3 percent ramp slope
|
I
|

landing 1.22 m (48 in) |

curb ramp 2.419 m (95.24 in)

total sidewalk corridor width = 3.64 m (143.3 in)

In order to address this problem, there

is an exception in ADAAG 4.1.6(3)(a)
that applies only to the alteration of
existing facilities that cannot meet the
new construction requirements. The
steeper slope specifications should also
not be used for alterations where an
alternate curb ramp design, such as a
parallel curb ramp, would enable the ramp
to be installed with a grade of less than
8.3 percent. For alterations only, ADAAG
specifies that the following slopes are
acceptable but only for short distances
(ADAAG, U.S. Access Board, 1991):

A slope between 8.3 percent and
10 percent is permitted for a
maximum rise of 152 mm (6 in);

« A slope between 10 percent and
12.5 percent is permitted for a
maximum rise of 76 mm (3 in);
and

« A slope steeper than 12.5 percent
should be avoided regardless of
the length of the ramp.
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These specifications for steeper
curb ramps should not be used in new
construction.

7.3.2 Ramp cross slope

A curb ramp allows people who use
wheelchairs and other wheeled devices
to negotiate the elevation change between
the roadway and the sidewalk without
having to negotiate the curb. People
with mobility impairments often have
difficulty negotiating a grade and cross
slope simultaneously. Since the grade
of the ramp will be significant, the cross
slope should be minimized. The design
specification for cross slope on the ramp
should not exceed 2.0 percent.

7.3.3 Ramp length

Curb ramp length is determined
by the vertical change in elevation
between the roadway and the sidewalk.
The greater the vertical change, the longer
the ramp will have to be in order to meet

the recommended grade specification.
Lower curb heights enable shorter curb
ramps to be used. However, if a curb
height is less than the standard 152 mm
(6 in), there is the potential for water to
rise above the level of the curb up onto
the sidewalk. Drainage inlets may have
to be modified to take in more water or
may need to be installed more frequently
to prevent water from flowing onto the
sidewalk with lower curb heights.

Table 7-3 calculates the minimum
ramp length required for a 7.1 percent
and an 8.3 percent ramp, based on the
height of the required vertical change.
The vertical change is determined as
the difference between the level of the
roadway and the level of the sidewalk and
includes any elevation gain that occurs on
the sidewalk corridor. Assuming the cross

slope of the sidewalk corridor is constant %
at 2 percent, the formula for determining g
ramp length is: N

o
ramp _ curb height %
length (ramp slope — §

sidewalk corridor cross slope)
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In a retrofit situation, the cross determined. If the desired ramp slope
slope of the sidewalk corridor should be is 7.1 percent and the cross slope of the
measured using a digital inclinometer. sidewalk is 2 percent, the length of the
Once the cross slope is known, the length  ramp can be determined by the following
needed for the ramp can be accurately simplified formula:

ramp length = curb height x 19.6

Table 7-3. Ramp length for perpendicular curb ramps

based on ramp slope If the desired ramp slope is

8.3 percent and the cross slope of the

Change in Ramp Length for Ramp Length for sidewalk is 2 percent, the length of the
Elevation 7.1 Percent Slope 8.3 Percent Slope ramp can be determined as follows:
203 mm 3.99 m 3.93m ramp length = curb height x 15.9
(8in) (13.11ft) (10.7 ft)
178 mm 3.48m 2.82m

Table 7-3 assumes a 2 percent cross

(7 in) (11.4 ft) (9.3 1) slope for the sidewalk corridor, however,
152 mm 3.00 m 2.42 m the actual cross slope of the sidewalk

. (61in) (9.8 ft) (7.9 ft) corridor will vary between sites. The table
g 127 mm 2.49m 2.01m also assumes that the sidewalk is not on
& (51in) (8.2 ft) (6.6 ft) a hill. For steep terrain, if the curb ramp
el .
= 101 mm 1.98 m 1.60 m and landing are not level, the grade of
2 (4 in) (6.5 ft) (5.3 ft) the sidewalk will increase the length of
5 the ramp. For more information about
Ev* This table assumes that the sidewalk corridor has a 2 percent slope and that the designing curb ramps on steep terrain,
©  corner is level. see Section 7.4.6.
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Figure 7-17. The gutter slope should
be designed to direct water across
rather than towards the bottom of
the curb ramp.

Cure Rawps

7.3.4 Ramp width

The recommended minimum curb ramp
width is 1.22 m (48 in). Where space is
restricted, the width of the ramp can be
reduced to 915 mm (36 in). Curb ramp width
should never be less than 915 mm (36 in)
because there is not enough space for people
using assistive devices (e.g., wheelchairs,
scooters, and crutches) to travel.

7.3.5 Gutter slope

The gutter is the trough or dip
that is provided for drainage purposes
between the edge of the street and the curb
or curb ramp. The drainage slope of the
gutter is the slope parallel to the curb and
roadway. The purpose of the drainage
slope is to channel water down the street.
Because pedestrians generally enter the
roadway by crossing perpendicularly over
the gutter, pedestrians experience the
drainage slope of the gutter as a cross
slope. Likewise, after pedestrians go
down the curb ramp towards the street,
they experience the cross slope of the

gutter as an uphill grade that often
continues until the middle of the street
because of the crown of the roadway.

If the drainage slope of the gutter is
too steep, pedestrians will be required to
negotiate a surface with a steep cross slope
as they transition from the curb ramp to
the roadway. Therefore, the drainage slope
of the installed gutter should not exceed
2 percent. The cross slope of the gutter
should also be considered in relation to
the installation of curb ramps. If the gutter
cross slope is significant, the change of
grade experienced by pedestrians as they
travel from the downhill slope of the curb
ramp to the uphill slope of the gutter
will be problematic for wheelchair users
(see Section 7.3.7). On most curb ramps,
to avoid rapidly changing grades, the cross
slope of the street and gutter approach to

the curb ramp should not exceed 5 percent.

1.3.5.1 Gutter slope at diagonal curb ramps

At the bottom of a diagonal curb
ramp, the slope of the gutter and adjoining
roadway should not exceed 2 percent in

7-27
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Figure 7-18. Detectable warnings
at the bottom of curb ramps enhance
access for people with vision
impairments (Austin, Texas).

Case Study 7-1

Austin, Texas, has a long
standing commitment to
installing detectable warnings
on the surface of curb ramps.
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any direction. The level area should extend
for a minimum distance of 1.22 m (48 in)
in all directions to provide adequate
maneuvering space. The difficulty of
achieving a level area at the bottom of a
diagonal curb ramp is one of the primary
reasons that this design does not work
well in many pedestrian environments.

71.3.6 Transition detection

Steep ramp grades are difficult for
people with mobility impairments to
negotiate. However, gradual grades make
it more difficult for people with vision
impairments to detect the transition
between the sidewalk and the street.
Research to determine the impact of curb
ramps on people with vision impairments
has shown that on ramps that comply with
ADAAG 4.7 (i.e., have a maximum grade
of 8.3 percent), 48 percent of people with
vision impairments cannot reliably detect
the ramp to street transition (Bentzen
and Barlow, 1995). For this reason, a
610 mm (24 in) detectable warning (see
Section 7.3) across the bottom of the curb

ramp, at the boundary between the ramp
and the street, is recommended on all

curb ramps. Detection of the curb ramp

by people with visual impairments can

be further enhanced if the change of grade
between the sidewalk and ramp is abrupt,
but this is not a reliable detection tool and
can cause hazardous tipping for wheelchair
users. However, designers should take care
to ensure that the change of grade between
the sidewalk and the ramp does not exceed
11 percent. See Section 7.3.7 for additional
information on change of grade.

7.3.7 Change of grade

A change of grade is an abrupt
difference between the grade of two
adjacent surfaces or planes. When
considering the needs of pedestrians,
change of grade can be evaluated over a
610 mm (24 in) interval, which represents
the approximate length of a single walking
pace and the base of support of assistive
devices such as wheelchairs or walkers.

In the sidewalk environment, the
change of grade can be determined by:
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) ‘?@f’.

algebraic difference greater than
11 percent not permitted

B e
% 5 percent maximum
——————

5 percent maximum

provide 24" level strip if algebraic
difference exceeds 11 percent
Figure 7-19. Change of grade.
Transitions should have minimum grade
changes (less than | 1 %) for a gradual
transition for wheelchair users.

Figure 7-20. Grade changes
that happen over a short
interval, such as between the
gutter and ramp, can cause

wheelchair users to fall forward. Slreet

« Adding the two grades together
if the pre- and post-transition
grades are in opposite directions
(e.g., one uphill and one downhill).
For example, if the slope of the curb
ramp is 7 percent and the inward
slope of the gutter is 3 percent,
the change of grade is 10 percent
(7 + 3 =10).

 Subtracting one grade from the
other if the pre- and post-transition
grades are in the same direction
(e.g., an uphill followed by a
significantly steeper uphill).
For example, if a curb ramp with
an 8 percent grade leads up to a

‘ sidewalk

curb ramp

sidewalk with a 15 percent grade,
the change of grade is 7 percent
(15-8=7).

1.3.7.1 Impacts of change of grade on
people who use wheelchairs

A rapid change of grade, such as
what might be found between the base
of a curb ramp and the gutter, may
be difficult to negotiate because the
wheelchair’s footrests or anti-tip wheels
cannot clear the ground surface. In
general, footrests are positioned low to
the ground and extend beyond the front
casters. Anti-tip wheels are placed on
the back of some wheelchairs, behind
the rear axle, to improve stability. Both
the footrests and anti-tip wheels limit
the clearance height of the wheelchair.
Clearance may be a particular problem
at an abrupt change of grade because
the footrests or anti-tip wheels extend
beyond the wheelbase of the wheelchair
and therefore may contact the surface
across the transition point from where
the wheels are located.
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street ‘ gutter ‘ curb ramp ‘ sidewalk

Figure 7-21. Grade changes that happen over a short
interval, such as between the gutter and ramp, can cause
wheelchairs to flip over backwards.

street curb ramp sidewalk

gutter ‘

Figure 7-22. Anti-tip wheels and devices in the back
bottom of the wheelchair can get caught when traveling
over a significant change in grade.
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A further complication
associated with severe changes
in grade is the increased risk of
tipping if the wheelchair user is
traveling with speed such as
when going down the slope of a
curb ramp. If the footrests catch
on the ground, the wheelchair
will come to an abrupt stop;
the forward momentum of the
individual and wheelchair is
interrupted and can cause the
wheelchair user’s upper body
to fall forward or can cause
the user and the wheelchair
to tip forward.

If the user moves quickly
through the change in grade,
without compromising the
ground clearance of the
wheelchair, the dynamic
stability of the wheelchair
may still be compromised.
Dynamic stability can be
compromised because the
momentum of the wheelchair
will rotate backwards as the

wheelchair climbs up the gutter slope. If
there is a severe change in grade, this may
cause the wheelchair to tip over backwards.
Any amount of height transition such as
lips between the curb ramp and the gutter
can further contribute to the stability
problems experienced by wheelchair

users (Section 7.3.8).

7.3.7.2 Recommendations for maximum
change in grade

In order to avoid difficult or
potentially hazardous changes in grade,
sidewalks and curb ramps should be
designed with gradual grade changes
whenever possible. Where abrupt
changes are required, the difference in
grade between adjacent surfaces should
be minimized. The exact change of grade
that will be problematic varies among
wheelchair users and is dependent on a
variety of factors including the design of
the wheelchair and the speed at which the
user is traveling. Additional research is
needed to provide a more comprehensive
evaluation of the impact of change of
grade on wheelchair users.
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Figure 7-23. Overlaying existing asphalt without
milling away the old asphalt can create steep slopes
on either side of the centerline.

2 percent | 2 percent

8.3 percent
maximum

5 percent
maximum

Figure 7-24. Milling away asphalt before
resurfacing results in a smooth transition between
curb ramps, gutters, and streets.

The maximum recommended
change of grade is 11 percent.
Whenever possible, sidewalks
and curb ramps should be
designed with a maximum grade
change that is less than 11 percent
to ensure that the maximum
grade change between the
installed surfaces will remain
less than 11 percent after street
resurfacing or other roadway
maintenance activities. Change
of grade can be minimized by
an addition of 2.75 m (9 in) of
2 percent ramp and 2.75 m
(9 in) of 2 percent gutter. The
5.50 m (18 in) of gradual change
of grade can prevent wheelchair

users from flipping forward or
backward.

1.3.7.3 Street resurfacing

The manner in which streets
are maintained significantly
impacts the slope of the curb
ramp approach from the street.
Asphalt is an economical and

durable material used to pave most roads.
In the past, repairing damage to asphalt
roads typically entailed overlaying the
existing pavement with more asphalt.
Then, as the asphalt layers built up, the
roadway crown created steep slopes on
either side of the centerline. This also
created an abrupt transition between
the gutter and the asphalt surface.
These slopes significantly exaggerate
the intended change of grade.

Recent advances in street repaving
allow recycled asphalt to be used in new
resurfacing projects. To take advantage
of the old material, roads are milled
before being resurfaced. Milling should
be completed from gutter to gutter.
Furthermore, if the road has maintained
its original crown, the amount of asphalt
removed from the road for recycling
should equal the amount of asphalt
being added to the road for resurfacing.
However, if the road has not been
milled during past resurfacing, it may
be necessary to remove more asphalt
than is being added to restore the
crown to its original slope.
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When resurfacing is done to a
road, access improvements must be
made to the curb ramp and driveway
crossings that are adjacent to the roadway
surface. The Department of Justice
mandates that “resurfacing beyond
normal maintenance is an alteration”
(U.S. Department of Justice, 1994a).
In contrast to maintenance activities,
alterations such as resurfacing trigger
the requirements to provide accessibility
improvements such as curb ramps.

7.3.8 Transition
height

Transition points
between adjacent curb
ramp surfaces should
be flush. Even a 13 mm
(0.5 in) change in level
combined with a change

11.6 percent
-~ P

B

Figure 7-25. The actual slope a wheelchair user will have
to negotiate on an 8.3 percent slope with a 0.75 mm lip

is 1.6 percent.
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curb ramp lip /

19 mm (0.75 in)

in grade can complicate
access for wheelchair
users. If the change in
grade is significant,

a height transition

may also increase the

likelihood of problems for individuals
with balance limitations.

Transition points found within the
curb ramp area include:

« Street and gutter;
« Gutter and ramp;
« Ramp and landing; and

« Landing and sidewalk approach.

The two most problematic transition
points occur between the street and the
gutter and the gutter and the curb ramp.
In these situations, it is critical that the
combination of change in grade and
transition height be minimized. In
addition to contributing to a user’s
dynamic instability, curb ramp lips will
also change the angle of the wheelchair,
as if the wheelchair were on an increased
grade. For example, if a ramp is designed
with an 8.3 percent slope and has a 19 mm
(0.75 in) lip at the bottom of the ramp, the
actual grade the wheelchair user has to
negotiate is 11.6 percent. Curb ramp lips
are not allowed by ADAAG.
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7.3.9 Sidewalk approach width

Sidewalk approaches are the sections
of sidewalk to the right and left of the
landing of a curb ramp. The sidewalk
approach should reflect the same design
qualities as the sidewalk corridor leading
up to it. At a minimum, the approach
should have at least 915 mm (36 in) of
clear space. If the approach is not clear
of obstacles, the curb ramp may be
rendered useless to people with mobility
impairments. If included as part of a
combination curb ramp, the approach
may be slightly graded because the level
landing is below the elevation of the
adjoining sidewalk.

7.3.10 Landing dimension and slope

Alanding is the level area that allows
users to maneuver on and off of the curb
ramp. The provision of a landing is also
important for people who are continuing
along the sidewalk and do not want to
cross the street. On a perpendicular or
diagonal curb ramp, a landing is located at
the top of the ramp facing the ramp path.

On a diagonal curb ramp, a level
maneuvering area should also be located
in the roadway at the bottom of the ramp.
When a parallel curb ramp design is used,
landings are located within the sidewalk at
the top of each ramp and at street level
between the two ramps.

When installed, the slope of a
landing should not exceed 2 percent in
any direction because of the maneuvering
required on the landing. Furthermore,
the landing should extend at least 1.22 m
(48 in) minimum beyond the top of the
curb ramp to allow people to maneuver
off of the ramp and onto the path of travel
within the pedestrian zone. If space is
limited and a 1.22 m (48 in) landing
absolutely cannot be provided, the landing
length and space should be as large as
possible, with an absolute minimum
width of 915 mm (36 in). If the width of
the landing is reduced to 915 mm (36 in),
wheelchair users may have to travel over
a portion of the flare in order to move off
of the ramp and onto the sidewalk. To
compensate, the slope at the top of the
flare should be blended to allow for easier

sdwey qmn) £ 1dey)
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travel across the flare surface (see Section « The edges of the curb ramp are
7.3.11), and the width of the curb ramp more clearly delineated;
should be widened up to 1.22 m (48 in) '
to maneuver a wheelchair over a smaller » It enables the posts for pedestrian
portion of the flare (see Figure 7-32). signals to be positioned closer to

the curb ramp;

7.3.11 Returned curbs and flares « The sides of the curb ramp are
A returned curb or flare is the easier to detect by people with
Figure 7-26. Returned curbs become a  transition area between the curb ramp vision irppairments Wh? usea
tripping hazard when located in the and the sidewalk. A returned curb is the long white cane for navigation;
pedestrian path of travel. preferred transition because:

e The returned curb channels water
and debris to the bottom of the
curb ramp more effectively; and

« Areturned curb is less expensive
and easier to construct.

Returned curbs should only be used
where pedestrians cannot or do not have to

é* walk across the ramp. For example, when

& the curb ramp is located in a planting strip
£ or the clear path of travel is not adjacent to
2 the side of the ramp (e.g., if a traffic signal

& Figure 7-217. Flares provide a gradual transition between the sidewalk and the ramp. is in front of the returned.curb). )

Es* Returned curbs transition much more abruptly and should only be used in areas that In areas where there is a potential

O  pedestrians would not normally travel such as planting strips. for pedestrians to travel across the curb
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ramp, a flare should be used instead of a
returned curb. The flare provides a gradual
transition between the curb ramp and the
sidewalk so that the tripping hazard for
pedestrians is minimized. Although some
pedestrians may chose to travel over the
flare, it should not be considered part of
the pedestrian’s path of travel because
of the severe change of cross slope.
Improving detectability for people
with vision impairments is another reason
to design with returned curbs rather than
flares. At the sidewalk-to-flare transition,
it is difficult for some users to determine
if they are at the beginning of a flare or at
the top of a curb ramp. If the user mistakes
the flare for the ramp, he or she will travel
down the sloped surface and reach the
curb ramp mistakenly thinking he or
she is at the street. The lack of traffic
immediately adjacent to the individual
standing at the ramp is not always a clear
indication of the user’s location because
a similar situation would occur at the
edge of a roadway with a parking lane
adjacent to the curb. Skillful blind
travelers understand this dilemma,

but distinguishing the landing/ramp from
the ramp/roadway remains difficult.

If a flare is provided, the following
recommendations should be applied:

 If the landing is at least 1.22 m
(48 in), the flares should have a
maximum slope of 10 percent;

« If the landing is between 915 mm
(36in) and 1.22 m (48 in), the
maximum slope of the flares should
be 8.3 percent because wheelchair
users may have to travel over a small
portion of the flare to maneuver
onto the narrow landing; and

« Landings should not be narrower
than 915 mm (36 in).

7.4 Design considerations for
curb ramp installation

The conditions at the intersection
often have a significant influence on the
type of curb ramp that is most appropriate.
The following sections examine a range of
installation considerations including;:
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Figure 7-28. When a single diagonal curb
ramp is provided, wheelchair users cross in
a different location than other pedestrians
and are vulnerable to turning traffic.
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« Curb ramp placement at an
intersection;

« Influence of turning radii on
curb ramp design;

« Determining sidewalk width
at pedestrian crossings;

Figure 7-29. When two perpendicular
curb ramps are provided, all users cross in
the same location as shown here.

« Curb ramps at high curbs;

« Curb ramps on narrow sidewalks;
and

« Curb ramps on steep terrain.

7.4.1 Curb ramp placement at
an intersection

Curb ramp placement should be
determined by the design constraints
of the sidewalk, street, and intersection.
The preferred design is to have a separate
curb ramp aligned with each crossing
direction to allow all pedestrians to cross
at the same location. When pedestrians
using a curb ramp are forced to cross at
a different location, it makes them less
visible to drivers and increases the
potential for vehicle contact. At most
intersections, a pair of perpendicular curb
ramps placed at 90 degree angles to one
another is the optimal design for meeting
these criteria.

The design requirements of diagonal
curb ramps, such as providing a level
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area at the bottom of the ramp, are In new construction, the installation
often difficult to achieve. Furthermore, of two ramps should be the norm. Two
a single diagonal curb ramp at the apex curb ramps should also be the norm when
of each corner creates a variety of alterations are performed:

problems because pedestrians using the

ramp are directed towards the center of

the intersection. Pedestrians using the

ramp must maneuver at the bottom of

the ramp to cross in the proper direction.
People with vision impairments

are trained (or learn from experience)

e In urban areas;
« At signalized intersections;

« On arterials and other roads with
moderate to heavy traffic volumes;

o and
not to rely on the direction of the curb
ramp as a cue for de?:errr.nnmg the « Where the placement of utilities
direction of the destination curb because does not interfere with the
of the abundance of curb ramps that installation of two curb ramps.

are not aligned with the crosswalk.
Instead they align themselves with their

S . A diagonal curb ramp or a single
destination curb using traffic sounds 8 b e

parallel curb ramp may be acceptable in

and other clues. Nevertheless, if they retrofitting situations to help conserve

are standing on a curb ramp that slopes resources. For example, if sidewalk width
toward the center of the intersection, they ¢ limited, a single parallel curb ramp will &
may still veer towards the center of the often be the best design. Situations in =
intersection while completing their crossing. vhich diagonal curb ramps may be 3
This situation is most likely to occur if the  .;nsidered include: e
pedestrian with a vision impairment is )
distracted, new to an area, or inexperienced « Some residential areas, where g
with his or her impairment. traffic volumes are very low and £
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Figure 7-30. The .22 m (48 in)
width of this curb ramp provides
sufficient turning space for this
wheelchair user. The maximum
slope of the flares at this curb
ramp should be 10 percent.

Figure 7-31. The 915 mm (36 in)
width of this landing forces this
wheelchair user to travel over a
portion of the flare to maneuver
onto the narrow landing. For this
reason, the maximum slope of the
flare should not exceed 8.3 percent
and should be blended at the top
appex. The ramp width should be
widened up to .22 m (48 in)

to allow for a tighter turn onto

the landing.
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8.3
percent

10

percent
-

intersections do not require
signalization; and

« Where utilities prevent the
installation of two perpendicular
curb ramps.

7.4.2 Influence of turning radii on
curb ramp design

Curb ramps should be built so
that the beginning of the sloped area is
perpendicular to the user’s path of travel.
At a corner with a tight turning radius, the
ramp of a perpendicular curb ramp will be
at a 90 degree angle to the curb and will be
oriented parallel to the crosswalk. This is
helpful to users because they can follow
the ramp path directly across the street.
Curb ramps aligned with the crosswalk
also minimize the maneuvering that
wheelchair users must perform to use
the ramp.

At corners with larger turning radii,
the curb ramp cannot always be parallel
to the direction of the crosswalk while
the ramp slope is perpendicular to the
curb. In this situation, priority should
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Figure 7-32. Sidewalks are easier for
wheelchair users to travel on if the ramp
slope is perpendicular to the curb because
the chair does not become unstable as

it does when one front wheel strikes a
curb ramp before the other.

Figure 7-33. PROBLEM: Wheelchair
users can be very unstable when
traveling down a narrow ramp with a
slope that is not perpendicular to the
curb, because all four wheels are not
touching the ground at all times.

Cure Rawps

be given to ensuring that the ramp slope
is perpendicular to the curb. However,
because the curb ramp is not aligned
with the crosswalk, the crosswalk must
be sufficiently wide enough to allow the
user to line up with the curb ramp while
still in the street.

If the ramp slope is not perpendicular
to the curb, wheelchair users either
have to:

« Negotiate changing cross slopes
and changing grades simultaneously
since one side of the chair will be in
the gutter while the other is still on
the ramp; or

« Turn on the ramp in order to have
both wheels move from the ramp
to the gutter at the same time.
When traveling down a curb ramp,
the turn must be completed while
on a significant grade and within
a narrow space.

Both of these situations significantly
reduce the accessibility of the curb ramp
for wheelchair users.

In some cities, designers have chosen
to align curb ramps on large radii curves
parallel to the crosswalk, even though
the curb ramp is not perpendicular to
the curb. As a result, the change of grade
between the ramp and street becomes
skewed relative to the path of travel. The
theoretical advantage of this design is that
people with vision impairments could use
the path of the curb ramp to direct them
across the street. However, this benefit has
limited impact because people with vision
impairments tend not to rely on curb
ramps for directional information due to
the abundance of curb ramps that are not
aligned with the proper crossing direction.
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7.4.3 Determining sidewalk width
at pedestrian crossings

A wider sidewalk corridor is often
needed at a pedestrian crossing than at
other locations. For this reason, the width
of the sidewalk corridor at the pedestrian
crossing should be determined separately
from the width of the sidewalk corridor at
other locations. The width required at the
pedestrian crossing will depend on the:

« Type of crossing;
« Curb ramp design;

« Elevation change between the
roadway and sidewalk;

« Terrain on the site; and

« Volume of pedestrian traffic.

Each of these factors should be
carefully considered when making a
decision on the width of the sidewalk
corridor at a pedestrian crossing. In
addition, conditions on the site, such
as utilities or buildings, will also influence

the width of the sidewalk corridor during
alterations to existing facilities. Making

an isolated decision on one factor may
unnecessarily restrict the options available
for other factors. For example, selecting

a narrow corridor width based on a low
volume of pedestrian traffic may limit the
types of curb ramps that will fit within

the sidewalk corridor.

1.4.3.1 Type of crossing

The width of the sidewalk corridor will
depend on the type of pedestrian crossing.
At a midblock crossing, traffic volumes are
generally less. At a corner intersection,
pedestrian traffic volumes are generally
higher, and two ramps should be provided
at each corner. Therefore, depending on
the other factors at the site, a corner
intersection will generally require more
right-of-way than a midblock crossing.

7.4.3.2 Curb ramp design

In new construction, curb ramp
design is a primary factor in determining
the width required for the sidewalk
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corridor at a pedestrian crossing. Each
type of curb ramp will require a different
width, depending on the slope of the ramp
and the width needed for a landing (see
Section 7.2). For example, a perpendicular
curb ramp with a landing will require a
wider sidewalk corridor than a parallel
curb ramp. In existing facilities, the
selection of curb ramp design is often
constrained by the width of the available
right-of-way.

If perpendicular curb ramps are
being installed, the length of the ramp
significantly impacts the width of the
pedestrian corridor. The elevation change
between the roadway and the sidewalk
is primarily determined by the height of
the curb. However, the cross slope of the
sidewalk corridor should also be included
in elevation calculations. Consider this
example of a perpendicular curb installed
at an intersection with a standard curb
height of 152 mm (6 in) and a sidewalk
corridor cross slope of 2 percent.

The sidewalk corridor will have to be
approximately 4.22 m (13.8 ft) wide to
install a ramp with a 7.1 percent slope

and a 1.22 m (48 in) landing. For more
information on determining ramp length,
see Section 7.3.3.

1.4.3.3 Steep terrain

If a perpendicular curb ramp is
used on a steep sidewalk, the terrain
will also influence the width of the
sidewalk corridor at the pedestrian
crossing. If the terrain slopes steeply
up from the street, the vertical change
between the sidewalk and street will be
much larger and therefore the curb ramp

will need to be longer. This design problem

can be avoided if the sidewalk grade is
slightly increased to allow the curb ramp
and landing area to be level. Section 7.4.6
contains additional information on
designing curb ramps on steep slopes.

7.4.3.4 Volume of pedestrian traffic

The anticipated volume of pedestrian
traffic must also be considered when
determining the width of the sidewalk
corridor at a pedestrian crossing. Areas
with higher volumes of pedestrian traffic
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Case Study 8-3

To mitigate tall curbs built

for flash flooding, the town

of Silver City, New Mexico
installed a unique combination
of short steps and long, parallel
ramps to meet the needs of
both wheelchair users and
walking pedestrians.

Figure 7-34. High curbs should be designed to
provide access for both walking pedestrians and
wheelchair users.

7-42

will require wider ramps and larger
landings to enable a continuous, two-way
flow of traffic and provide sufficient space
for pedestrians to collect while waiting

to cross. Additional information about
pedestrian capacity should be obtained
from the Highway Capacity Manual
(Transportation Research Board, 2000).

7.4.4 Curb ramps at high curbs

In some areas of the United States,
flash floods and heavy rains add an
additional challenge for sidewalk
designers. To prevent water from
coming up onto the sidewalk, high
curbs are often installed. When
high curbs are used, it is difficult
to build curb ramps that are not

excessively steep or long.

In areas with curbs that are
higher than the standard 152 mm
(6 in), a combined parallel and
perpendicular curb ramp may
be a viable option. The parallel
ramps gradually slope down as
they approach the pedestrian

crossing so that the vertical change
between the sidewalk and street is
reduced. This reduction in vertical change
enables the installation of a shorter
perpendicular curb ramp than would
otherwise be required for a curb of the
same height (see Section 7.1.3). The
addition of a partially built-up curb ramp
in the gutter area can also be used to
increase the length of the curb ramp
resulting in a more gradual slope.

In a response to the problem of very
steep curbs, Silver City, New Mexico,
created the following solution:

« Short stairs were installed at
the apex of the corner for most
pedestrians who can negotiate short
steps more easily than ramps; and

« Side ramps similar to the ramps
used in front of buildings were
installed with hand railings.

If the Silver City model is followed,
a level landing should be provided at
intervals of not more than 9.14 m (30 ft).
In addition, the landing dimensions should
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Figure 7-35. Curb extensions extend
corners into parking lanes and provide
space for curb ramps.

be a minimum of 1.525 m x 1.525 m

(60 in x 60 in) where there is a significant
change in direction, such as at the apex
of a switchback (ADAAG 4.8). State or
local regulations may require a larger
landing. For example, California requires
a minimum landing dimension of 1.830 m
x 1.830 m (72 in x 72 in) for a change

in direction greater than 30 degrees.

In general, the landing dimensions for a
switch back are larger than the landing
dimensions of a standard curb ramp
because the T-shaped intersection that is
traditionally found between the sidewalk
and the curb ramp is not available.

7.4.5 Curb ramps on narrow sidewalks

Narrow sidewalk corridors are
problematic because the preferred design
of two perpendicular curb ramps cannot
be provided in conjunction with level
landings within the available space.

In new construction, curb ramps at all
pedestrian crossings must be considered
when determining the width of the
sidewalk corridor.

To retrofit narrow sidewalks with
accessible curb ramps, designers should
consider the following solutions:

SOLUTION 1 — Add curb
extensions to extend the corner to
the outer edge of the parking lane.

The curb extension is an excellent
design strategy for providing additional
space to enable the installation of
perpendicular curb ramps while
maintaining a level path of travel on the
sidewalk that also serves as a landing.

The curb extension provides pedestrians
more protection from vehicular traffic than
that of a built-up curb ramp. Furthermore,
if a curb extension is installed on an
existing road, the height of the curb can be
significantly reduced due to the crown of
the road that causes the edge of the curb
extension to be at a higher elevation than
the edge of the sidewalk. A lower curb at
the corner is beneficial because it allows
for the installation of shorter curb ramps.
Depending on the slope of the roadway
crown, the curb may be totally eliminated,
creating a raised crosswalk. Detectable
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Lo, warnings are critical at raised crosswalks. SOLUTION 3 — Install a parallel
For more information about curb curb ramp or a combined parallel
extensions, see Section 8.9. and perpendicular curb ramp.

Because the ramps are parallel to the
sidewalk, these designs permit an increase
in the length of the ramp without having
to increase the width of the sidewalk

SOLUTION 2 — Widen the
entire sidewalk either by securing
additional right-of-way from the

Figure 7-36. Additional right-of-ways to adjacent property owner or by taking 0 el oo o oo g andm o 4
widen sidewalks can be obtained either right-of-way from the roadway. : . p . b . 1i 1
through purchase, an easement, or or more 1Information about parallel or

donation of fee title. combined curb ramps in solution 2.

Widening the entire

sidew.alk corri.dor is an . SOLUTION 4 — Manipulate

effective solution because it the height of the curb for a short

allows the most direct path distance on either side of the

of travel for pedestrians curb ramp.

traveling along the sidewalk.

If widening the entire Lowering the curb height and the

sidewalk corridor is not area for curb ramp placement from

possible, securing additional  the standard 152 mm (6 in) height to a
. right-of-way only at the 75 mm (3 in) height, for example, would
&) corner will enable the significantly reduce the space required to
& installation of a jogged install a perpendicular curb ramp. If the
£ landing at the curb ramp. For curb height and ramp replacement area
© additional information about are lowered, careful planning is needed
E Figure 7-37. Parallel curb ramps work well on narrow widening sidewalks, refer to  to ensure that there is adequate drainage
& sidewalks but require users continuing on the pathway Section 4.1.4 on improving so that water does not flood onto the
S to negotiate two ramp grades. access on narrow sidewalks.  sidewalk at the point where the curb

7-44



Cure Rawps

Cuaprrer
height is reduced. To prevent ponding, erroneous assumption that individuals
drainage inlets along the gutter should with mobility impairments could not travel
be located on either side of the curb ramp  on significant grades. However, even if
and uphill of the area with a reduced the terrain is extremely steep, curb ramps
curb height. should be provided so individuals using

powered mobility devices (e.g., a scooter)
or traveling with assistance will be able

7.4.6 Curb ramps on steep terrain :
to access the sidewalk.

Sidewalks built on steep terrain When addressing steep grades at an
make access difficult for people with intersection, it is best to extend the level
mobility impairments. Although some area of the intersection to include the

design strategies curb ramp and the landing. Although

can be employed this significantly increases the grade of

to improve access, the path leading toward or away from the

steep grades will ipters%cltion, it ils recommerﬁded bgcause

it enables people to cross the roadwa

Figure 7-38. POTENTIAL PROBLEM: When the curb ramp section zli"éiﬁgzsﬁt i traneio e roadway to e
gf the sidewalk corridor is not Igvel, curb ramp grades are significantly - . sidewalk on a level surface. If this seement
increased and users cannot quickly move out of the street. people with mobility . . . &

impairments and of the sidewalk corridor is not level, the

should be avoided problems caused by steep terrain are

whenever possible. often magnified because: %
In t.he past, some  The slope of the curb ramp is E’
des%gners have compounded by the slope of N
7 e dec1c.1ednotto the sidewalk; and g
Figure 7-39. GOOD DESIGN: The level area of an intersection provide curb ramps 2
should be extended to include the curb ramps and the level landings 0T Steep sidewalks « The steep slope of the curb =
above them. because of the ramp, which people with vision i
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level

Figure 7-40. The shaded area
represents the portion of the intersection
that should be level for pedestrian travel.

Figure 7-41. Ifintersections
are not level, the slope of

the roadway translates into

a difficult cross slope for
wheelchair users to

travel across.

Curp Rawps

impairments would normally
be able to detect, may become
“invisible” in relation to the
generally steep terrain.

In addition to providing well-designed
curb ramps, extending the level area of
the street intersection into the crosswalk
areas will also ensure that the crosswalks
are level. If the grade of the street slopes
up or down, the slope of the street
becomes a cross slope for pedestrians
(in the crosswalk).

In a retrofit situation, where only
the roadway is level, curb extensions can
be used to ensure that the sidewalk to
roadway transition area (e.g., curb and
ramp) is not located on a steep slope.
When designing curb extensions, it is
preferable to include landscaping, such
as grass, to make the location of the curb
ramp easier to detect (see Figure 7-38).
The width of the curb ramp can also be
expanded so that all pedestrians use
the ramp instead of traveling on the
landscaped areas of the curb extension.
Flares should be used only in situations
where the entire surface of the curb
extension is paved.

7.5 Curb ramp drainage

Poor drainage at the bottom of a curb
ramp is inconvenient to all pedestrians.
It is a particular nuisance for people who
rely on the curb ramp for access and who
will, therefore, not be able to avoid the
area. When the water eventually dries up,
debris, which further impedes access,
is usually left at the base of the ramp.
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In cold-weather locations, water Designers, surveyors, contractors,

that does not drain away can turn and construction inspectors all have a

into slush or ice, creating a more  role in ensuring adequate drainage at

hazardous situation. the bottom of all curb ramps. The
Most drainage systems focus  following design strategies are

on channeling water to the corner recommended:

of the street. However, care

CnarpTER

must be taken in development « Drainage inlets should be located
Figure 7-42. POTENTIAL PROBLEM: Curb of the grading plan to ensure adjacent to the uphill side of a
ramps that are susceptible to pond formation are that drainage off the sidewalk is curb ramp;
inconvenient and unsafe (especially when water directed across and down towards
freezes) for all sidewalk users. the bottom of a curb ramp and « Gutter slopes should be designed
away from curb ramp. The to guide water flow away from the
grading plan should specify: curb ramp;
« Dimensioned distances,  The gutter should be smooth
elevations, and inlet/catch with a continuous slope to prevent
basin locations; water from ponding on more level
areas;
« Curb/gutter elevation
(the ends, center, and « Maintenance programs should %
quarter points are normally be established to periodically =
needed in each curve); remove gutter debris; 3
and g
Figure 7-43. GOOD DESIGN: Locating drainage . « The installed slope of the gutter ;
inlets uphill from curb ramps prevents puddles and « Sidewalk, pavement, around the base of the curb ramp 5
debris from blocking the path of travel. ramp, and gutter slopes. should be a minimum of 0.5 percent &
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and a maximum of 2 percent. who will be negotiating a change in
A pedestrian experiences the slope grade in addition to the cross slope
of the gutter as a cross slope. at the gutter; and
This range of slopes is designed
to ensure adequate drainage on a « Height transitions associated with
paved surface but still allow as level cracks or expansion joints should
a surface as possible for pedestrians be avoided.

Chapter 7. Curb Ramps
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Figure 8-1. Pedestrian crossings
should be designed to be accessible
to all pedestrians.

PrpsTRIAN CROSSINGS

Pedestrian
Crossings

A pedestrian crossing is defined as
any location where the pedestrian leaves
the sidewalk and enters the roadway.

At a pedestrian crossing, the pedestrian’s
path of travel crosses the motorist’s
path of travel. Pedestrian crossings
include midblock crossings and street
intersections. At midblock crossings,
pedestrians generally encounter traffic
moving in two directions. At signal
phasing, traffic is usually moving in
multiple directions because of turning
vehicles. Overpasses and underpasses
route pedestrians above or below
vehicular traffic and therefore are
addressed as variations in the design of
the sidewalk corridor and are included
as part of Chapter 4.

Designing an effective pedestrian
crossing involves the correct layout of
a variety of elements including:

« Information/signs, signals
and markings;

« The turning radius;

« Crosswalks;

 Crossing times;

« Medians;

« Refuge islands and slip lanes;
« Curb ramps;

« Sight lines;

o Traffic patterns; and

 Onset of signal phases.

A design that carefully considers
each of these elements is the first step
in the creation of an effective pedestrian

8-1
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PEpESTRIAN CROSSINGS

crossing. Equally important, however,

is the way in which these elements are
combined. Sometimes variations in the
design will be necessary in order for
elements to be combined appropriately.
More complicated pedestrian crossings,
including roundabouts, skewed
intersections, and streets with rail tracks
are discussed in this chapter and in
Chapter 9.

8.1 Barriers to pedestrian access

Pedestrians are at risk whenever
they cross the roadway. The degree of
risk depends on the complexity of the
vehicular and pedestrian traffic patterns
and the effectiveness of supplementary
information provided regarding the
crossing location, direction, and duration.
At street intersections, turning vehicles
and the speed at which they travel pose
the greatest threat to pedestrians because
the motorist’s attention is focused
primarily on other motorists.

In addition to the geometric design
of the intersection, pedestrian safety also

relies heavily on the information that is
provided to pedestrians (e.g., signs or
signals). All pedestrians, including people
with vision impairments, need the same
information at an intersection. Providing
vital information in multiple, accessible
formats (e.g., visual, auditory, tactile) also
benefits all pedestrians since information
is better recognized and remembered

if it is understood by multiple senses.
Generally, the more complex the crossing,
the more important it is to have accessible
information about the crossing location,
direction, and duration. More detailed
information about accessible pedestrian
information is provided in Chapter 6.

8.1.1 Movement barriers

A movement barrier is anything
that restricts an individual’s ability to
physically move along or within the
sidewalk and crosswalk environment.
The greatest movement barriers for
pedestrians at pedestrian crossings are:

« Long crossing distances;
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Short signal timing;
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Figure 8-2. Crossing an alley is difficult

for people with vision impairments if

the motorist’s sight lines are short and

the crosswalk is raised to enhance

access for people with mobility
impairments. Detectable warnings

are critical whenever the crosswalk is ~
flush with the curb.

Medians and islands without
ramps or cut-throughs;

Curbs without curb ramps;
Curb ramps without level landing;

Pedestrian actuated signal devices
that are difficult to activate or in
hard to reach locations; and

Lack of information during
pedestrian signal phase.

8.1.2 Information barriers

Information barriers restrict an
individual’s ability to utilize information

contained within the sidewalk environment.

The greatest information barriers for
pedestrians at crossing locations are:

« Conditions that make it difficult
to identify the boundary between
the sidewalk and street;

« Blocked sight lines;

« Signal devices (including actuated)
that do not provide accessible
information;

« Lack of accessible information
about the pedestrian crossing
location, direction, or interval,;

o Crosswalk locations that are
only detectable by sight;

« Vehicular actuation mechanisms
that make the onset and duration
of signal phases unpredictable
without accessible pedestrian
signal information,;

8-3
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Figure 8-3. GOOD DESIGN: At wide intersections,
pedestrian access can be enhanced through a variety
of features including ladder marking of crosswalks,
perpendicular curb ramps, curb extensions with
landscaping, detectable warnings, medians,

and accessible pedestrian signals.

8-4

Exclusive pedestrian
phases (i.e., motorists
stopped in all directions),
without accessible
pedestrian signal
information for people
with vision impairments
to determine the crossing
phase;

Motorists making right
turns during a red light;

Nonsignalized slip lanes
or roundabouts that
permit a continuous
flow of vehicular traffic;

Rectilinear or unusual
geometrics in the design
of the intersection where
the crossing location and
correct direction of travel
is not clear;

Small signage or
pedestrian signals at
intersections with long
crossing distances; and

« Short WALK intervals that do not
provide pedestrians with slower
starting times sufficient time to
verify that the WALK interval
has begun.

8.1.3 Design solutions

Techniques that can help improve
pedestrian conditions and access at
intersections are outlined in the following
list and expanded in the subsequent
sections:

« Install a center median to provide
a refuge for slower pedestrians;

« Install accessible pedestrian signals
to assist in providing people with
vision impairments enough time
to cross the street;

« Increase crossing times so that
people who walk slowly will have
sufficient time to cross before
the signal indication changes;
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Increase the crossing times so that
people who delay the start of their
crossing to confirm the WALK
interval will have sufficient time

to cross before the signal indication
changes;

CnarpTER

Case Study 8-1

Eagle Point, Oregon, improved
access to its downtown

Restrict right turns on red;

Enhance the visibility of the
crosswalk markings or consider a
raised crosswalk with detectable

warnings (truncated domes) at
both ends;

Reduce crossing distances and
increase visibility through the
construction of curb extensions;

Reduce traffic speed;

Clarify the pedestrian crossing
area by installing raised crosswalks
with detectable warnings (truncated

vision impairments, can assert
themselves in the crosswalk before
motorists start making right and
left turns;

« Provide midblock signalized
crossing with accessible pedestrian
signal opportunities at busy
intersections to encourage people
to cross where there are fewer
potential points of conflict between
pedestrians and motorists;

« Provide a curb extension to
decrease crossing distances and
increase pedestrian visibility;
and

 Add traffic and pedestrian
signal indications if they do
not already exist.

In addition, if commercial facilities

intersections by moving utility
poles, constructing new
sidewalks, and implementing
other accessibility features.

are primarily located on one side of a

very busy street, public transportation,
such as buses, should drop people off on
the commerecial side of the street whenever
feasible to reduce the number of crossings.

domes) installed at both ends;

« Provide pedestrian lead time and
an accessible pedestrian signal so
pedestrians, including those with

sSursso1) uernsapa g 11dey)
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Figure 8-4. Medians improve
pedestrian access at midblock crossings
by allowing pedestrians to negotiate
traffic in only one direction at a time.

Figure 8-5. Curb extensions and highly
visible crosswalks improve pedestrian
access at midblock crossings.

8-6

8.2 Midblock crossings

Midblock crossings are locations
between intersections where a marked
crosswalk has been provided. Midblock
crossings are often installed in areas
with heavy pedestrian traffic to provide
more frequent crossing opportunities.
They may also be added near major
pedestrian destinations, such as schools,
where people might otherwise cross at
unmarked locations.

Midblock crossings may or may not

be regulated. In many situations, midblock

crossings are easier for pedestrians to
use because traffic is flowing in no more
than two directions. However, midblock
crossings present some design challenges
because motorists often do not expect
pedestrians to be crossing at a midblock
location. In addition, midblock crossings
are difficult for pedestrians with vision
impairments to locate; if signalized,
pedestrians with visual impairments are
often unable to identify when it is their
turn to cross because their customary cue,

the surge of traffic in the street beside
them, isn’t present. If not signalized,

they are often unable to tell when there is
a gap in traffic or whether all approaching
cars have stopped (the sound of one
idling car can mask the sound of
approaching cars).

A variety of strategies can be
employed to identify midblock crossings
to people with vision impairments. If
the crossing is signalized, an accessible
pedestrian actuated signal device with a
locator tone should be provided. Another
strategy is to include raised directional
wayfinding surfaces across the width of
the sidewalk (perpendicular to the
sidewalk path of travel). This alerts the
pedestrian with visual impairments to
the midblock crossing, and they are able
to follow the directional surface to the
curb on the other side of crossing. In the
United States, relatively few midblock
crossings incorporate raised directional
surfaces, although they are more widely
used in other countries, including Japan
and England.
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Table 8-1

planting strip
width = 2 (78 in)

sidewalk corridor
width = 2 (78 in)

curb to curb
10 m (392 in)

8 PrpsTRIAN CROSSINGS
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R=5m (196 in)
R=10m (392 in)

R =15 m (590 in)

Turning Radius

Crossing Distance*

Increased
Crossing Distance**

5m
(16.4 ft =196 in)

10 m
(32.8ft=3921in)

15m
(32.8 ft =392 1in)

10.8 m
(35.4 ft =424 in)

15.7m
(51.5 ft = 617 in)

22m
(72.2 ft = 866 in)

0.8m
(2.6ft=301in)

5.7m
(18.7 ft = 223 in)

12m
(39.4 ft =4721in)

*Measured from the center of the paved portion of the sidewalk corridor
**Based on a curb-to-curb distance of 10.0 m (32.8 ft)

8.3 Turning radius

Designing intersections with smaller
turning radii slows traffic speeds and
allows perpendicular curb ramps to be
positioned parallel to the crosswalk path
of travel, as well as perpendicular to the
curb (Section 7.2.1). In addition, smaller
turning radii significantly decrease
crossing distances for pedestrians, as
shown in Table 8-1. Smaller radii also
enhance detection of the crosswalk and
improve crossing conditions for people
with vision impairments because there
is a greater distinction between the
perpendicular and parallel traffic flows.

Unfortunately, the turning radius at
intersections has gradually increased in
order to accommodate larger vehicles
and more continuous traffic flow. Current
practice dictates that the turning radius

be determined by the types of vehicles that
travel on the road and the intended speeds

for drivers to make right turns. Larger
trucks and buses benefit from larger
turning radii because they have a longer

wheelbase than smaller passenger vehicles.

8-7
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However, pedestrian access is significantly
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Pedestrian crossing d