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6.5 Pedestrian and Bicycle Considerations

As discussed in the FHWA publication, Roundabouts: An Informational Guide, pedestrian
crossings at roundabouts should balance pedestrian convenience, pedestrian safety, and
roundabout operations. To strike this balance, several geometric elements should be considered
when designing pedestrian facilities at a roundabout as described below.

General Design Considerations for Pedestrian Crossings:

e Location of the pedestrian crossing

e Crossing alignment

e Splitter islands / pedestrian refuge design

e Providing for visually impaired pedestrians

e Discouraging pedestrians from crossing to the central island

e Multi-modal sidewalk usage

Exhibit 6-25

Selection of the Pedestrian Crossing Location

The FHWA Roundabout Guide provides detailed discussion on considerations in the selection of
the pedestrian crossing location. These considerations include minimizing the crossing distance,
taking advantage of the splitter island as a pedestrian refuge, minimizing out of direction travel
for pedestrians, and minimizing impacts to the roundabout operations. Crossings should be
located behind the entrance line in increments of approximate vehicle lengths to reduce the
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chance of a vehicle being queued across the crosswalk. The crossing should be oriented
perpendicular to the direction of traffic to minimize pedestrian exposure time and reduce
uncertainty for visually impaired pedestrians regarding crossing alignment.

It is recommended that pedestrian crossings be located one vehicle length, 25 ft (7.5 m) away
from the entrance line at both single-lane and multilane roundabouts. This distance is thought to
provide the optimal balance of pedestrian safety and convenience by minimizing out of direction
travel and utilizing the geometric features of the roundabout to provide slow vehicle speeds in
the crossing areas. As the distance from the entrance line increases, the slowing effects of the
roundabout geometry may be diminished resulting in greater vehicle speeds, especially upon the
exit. This crossing location also provides a greater degree of consistency with other intersection
forms, by keeping the crosswalk close to the intersection, which may increase the conspicuity of
the crossing to motorists that are not familiar with driving at roundabouts.

Pedestrian crossings should be marked using a series of lines parallel to the flow of traffic (also
known as a “zebra crosswalk”) to identify the location of pedestrian activity.

Curb Ramps and Crossing Alignment

Curb ramps should be provided at each end of the crosswalk to connect the crosswalk to the
sidewalk and other crosswalks around the roundabout. Curb ramps should be aligned with the
crossing to guide pedestrians in the proper direction. Pedestrian crossings should be provided in
a straight continuous alignment across the entire intersection approach. Crossings that curve or
change alignment at the pedestrian refuge should be avoided. A straight alignment allows a
visually impaired pedestrian to cross the approach and find the opposite curb ramp without the
need to change direction.

Pedestrian refuge areas within the splitter island should be designed at street level, rather than
elevated to the height of the splitter island. This eliminates the need for ramps within the refuge
area, which may be cumbersome for wheelchairs. However, detectable warning surfaces should
be used to indicate when the pedestrian reaches and exits the splitter island.

Exhibit 6-26
Pedestrian Crossing lllustrations

At a single lane roundabout, pedestrian crossings should be
placed one vehicle length away from the entrance line as
shown in the photo at left.

Pedestrian crossings should be provided in a straight
alignment with the surface of the pedestrian refuge at street
level.

I( Kitteison & Associates, inc. TeAI\IS\’STEIVIS

Transportation P ing/Traffic i ing CCA=PORATICON /




Kansas Roundabout Guide Chapter 6 — Geometric Design
October 2003 Page 97

Place curb ramps in line with the pedestrian crossing to
properly guide pedestrians across the approach. A curb
ramp such as the one shown in the photo should be avoideq,
as it directs pedestrians into the path of vehicles traveling on
the circulatory roadway instead of in the direction of the
striped crossing.

Curvilinear pedestrian crossings should also be avoided.

Curb ramps should be centered on the pedestrian crossing.

Avoid placing drainage structures in the crossing area.
Drainage inlets such as the one shown in the photo at left
may pose a potential hazard for visually impaired
pedestrians. In this case the curb ramp had to be offset to
the right side of the crossing to avoid the inlet.

Provisions for Visually Impaired Pedestrians

At roundabouts and other intersections, pedestrians with visual impairments are presented with
travel challenges that are not experienced by sighted pedestrians. These challenges can be broken
down into two general categories: way-finding and gap detection. The following section
discusses design treatments and current requirements for assisting visually impaired pedestrians
with detecting and navigating the crossing. Additional research is needed to adequately address
the issue of the ability for visually impaired pedestrians to detect acceptable gaps in traffic, which
is beyond the scope of this guide.

The crossing of a roundabout for visually impaired pedestrians consists of the following tasks
(Ref. 1):
1. Finding the beginning of the crosswalk;
Establishing directional alignment for the crossing;
Deciding when to initiate the crossing;
Maintaining proper direction and monitoring traffic movements while crossing;
Finding the beginning of the splitter island;

A

Finding the end of the splitter island;
7. Finding the end of the crosswalk.

Each of the above tasks can be aided through the geometric design of the roundabout with
exception to Task 3: Deciding when to initiate the crossing. Tactile surfaces placed at the ramps,
crosswalks, and splitter islands can be used to help a blind pedestrian to identify each of the
geometric elements associated with accomplishing Tasks 1, and 5 through 7. Maintaining a
consistent alignment of the pedestrian ramp and the crosswalk across the entire approach can
help visually impaired pedestrians with Tasks 2 and 4.
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The 3™ task, deciding when to initiate the crossing, is much more complex, as it requires a
visually impaired pedestrian to distinguish between the circulating traffic and entering/exiting
vehicles. Current research efforts are in progress attempting to address this issue.

The National Institute of Health/National Eye Institute is sponsoring a research effort headed by
Western Michigan University. This study is designed to improve the mobility of blind, or
otherwise visually impaired, individuals by making intersections more accessible. Roundabout
research is being conducted to examine the ability of a blind person to judge sufficient gaps in
traffic in comparison to sighted individuals. The study also evaluates the response of drivers at
roundabouts to the presence of pedestrians with and without mobility devices.

Other forthcoming NCHRP research is planned to examine the navigational issues of visually
impaired pedestrians at roundabouts and identify geometric design issues to help optimize the
location of pedestrian facilities. This research may also identify ITS or technology issues related
to the use of such devices as pedestrian signals.

Title II of the Americans with Disabilities Act (ADA) requires that new and altered facilities
constructed by, on behalf of, or for the use of state and local government entities be designed and
constructed to be readily accessible to and usable by individuals with disabilities (28 CFR
35.151). The Americans with Disabilities Act Accessibility Guidelines (ADAAG, 1991) were
developed under the umbrella of the ADA to provide guidelines for making facilities accessible
to people with disabilities. The ADAAG require that a detectable warning surface be applied to
the surface of the curb ramps and within the refuge of a splitter island (defined in the ADAAG as
“hazardous vehicle areas”) to provide tactile cues to individuals with visual impairments.

Detectible warnings consist of a surface of truncated domes built in or applied to walking
surfaces that provides a distinctive surface detectable by cane or underfoot. This surface works
to alert visually impaired pedestrians of the presence of the vehicular travel way, and provides
physical cues to assist pedestrians in detecting the boundary from sidewalk to street where curb
ramps and blended transitions are devoid of other tactile cues typically provided by a curb face.
The current ADAAG require the use of detectable warnings on the entire surface of the curb
ramp (excluding the side flares).

Exhibit 6-27
Example Pedestrian Crossing with Detectable Warnings

This crosswalk design incorporates the use of
truncated dome detectable warning surfaces
into the curb ramps and splitter island to
facilitate navigation by a visually impaired
pedestrian.

Additional tactile devices (distinct from
detectable warning surfaces) are also provided
along the outside edge and along the center of
the crossing to aid the pedestrian in detecting
the edges of the crossing and maintaining the
proper direction across the intersection.
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Within the refuge area of the splitter island, the FHWA Roundabout Guide recommends that a
detectable warning surface be applied as shown in Exhibit 6-27. The detectable warning surface
shall begin at the curb line and extend into the pedestrian refuge area a distance of 24 in (610
mm). This creates a minimum clear space of 24 in (610 mm) between the detectable warning
surfaces for a minimum splitter island width of 6 ft (1.8 m) at the pedestrian crossing. This is
consistent with the KDOT standard drawings for Auxiliary Details For Sidewalks & Steps and is
necessary to enable visually impaired pedestrians to distinguish where the refuge begins and
ends from the adjacent roadway where the minimum refuge width of 6 ft (1.8 m) is provided.
Exhibit 6-28 provides a summary of the ADAAG requirements for detectable warning surfaces.

Exhibit 6-28
Requirements for Detectable Warning Surfaces*

Legislation Americans with Disabilities Act Draft Guidelines on

Accessibility Guidelines (ADAAG)

Accessible Public Rights-of-Way

Applicability Required under existing regulations

These guidelines are in the rulemaking process and
are therefore not enforceable. These guidelines are
ultimately intended to be incorporated into the
ADAAG, however the recommendations listed below
are subject to revision prior to the issuance of a final
rule.

Type Raised truncated domes

Raised truncated domes aligned in a square grid
pattern

Dome Size A nominal diameter of 0.9 in (23 mm),

A nominal height of 0.2 in (5 mm).

A base diameter of 0.9 in (23 mm) minimum to 1.4 in
(36 mMm) maximum

A top diameter of 50% of the base diameter minimum
to 65% of the base diameter maximum

A height of 0.2 in (5 mm).

Dome A nominal center-to-center spacing of A center-to-center spacing of 1.6 in (41 mm)

Spacing 2.35 in (60 mm). minimum and 2.4 in (61 mm) maximum,

A base-to-base spacing of 0.65 in (16 mm) minimum,
measured between the most adjacent domes on
square grid.

Contrast Detectable warning surfaces shall Detectable warning surfaces shall contrast visually
contrast visually with adjacent walking with adjacent walking surfaces either light-on-dark, or
surfaces either light-on-dark, or dark- dark-on-light.
on-light.

The material used to provide contrast
shall be an integral part of the walking
surface.
Size At curb ramps: The detectable At curb ramps, landings, or blended transitions

warning shall extend the full width and
depth of the curb ramp.

Within Splitter Island: boundary
between the (curbs) shall be defined by
a continuous detectable warning which
is 36 in (915 mm) wide, beginning at
the curb line.

connecting to a crosswalk: Detectable warning
surfaces shall extend 24 in (610 mm) minimum in the
direction of travel and the full width of the curb ramp,
landing, or blended transition. The detectable
warning surface shall be located so that the edge
nearest the curb line is 6 in (150 mMm) Mminimum and 8
in (205 mMm) maximum from the curb line.

Within Splitter Island: The detectable warning
surface shall begin at the curb line and extend into
the pedestrian refuge a minimum of 24 in (600 mm).
Detectable warnings shall be separated by a 24 in
(610 mm) minimum length of walkway without
detectable warnings

*Reflects requirements current as of September 2003
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Other recent recommendations offer similar guidance to that of the FHWA Roundabout Guide
for detectable surfaces within the refuge area of a splitter island. The Draft Guidelines on
Accessible Public Rights-of-Way (June 14, 2002), developed by the Access Board, issued a
similar recommendation for use of a width of 24 in (610 mm) for detectable warning surfaces.
This is consistent with the existing ADAAG requirements for truncated dome detectable warning
surfaces at transit platforms. The draft public right-of-way guidelines are based upon the
recommendations of the Public Rights of Way Access Advisory Committee as published in the
report Building a True Community. For detectable warning surfaces, both the U.S. Access Board
and FHWA are encouraging the use of the new (recommended) design pattern and application
over the original ADAAG requirements (Ref. 5).

Ongoing research is being conducted to improve accessibility for visually impaired pedestrians
at roundabouts. This research is required to develop the information necessary for jurisdictions to
determine where roundabouts may be appropriate and what design features are required for
people with disabilities. Until specific standards or guidelines are adopted, such as the Public
Right of Way Accessibility Guidelines, engineers and jurisdictions must rely on existing related
research and professional judgment to design pedestrian features so that they are usable by
pedestrians with disabilities.

Non-Typical Pedestrian Treatments

While the detectable warning surfaces required by the ADAAG assist pedestrians in locating the
crossing and pedestrian refuge area, blind or other visually impaired pedestrians may require
further assistance in navigating a roundabout. For example, a motorized volume that is too
heavy at times to provide a sufficient number of gaps acceptable for pedestrians may warrant
consideration of an indicator that provides visual or audible cues to assist people with visual
disabilities and increase the conspicuity of the crossing to motorists.

Other potential treatments to help reduce the difficulties faced by pedestrians include: narrow
entry widths, raised speed tables with detectable warnings, detectable surfaces that direct
visually impaired pedestrians to the crossing location, and in-pavement markers with yellow
flashing lights to alert drivers of crossing pedestrians (Ref. 6).  While not typical, treatments
such as these may be implemented if a traffic study identifies the need for additional pedestrian
accommodations. At this time there is limited data relating pedestrian safety at roundabouts to
implementation of non-typical pedestrian indicators or other treatments. Therefore,
implementation of non-typical pedestrian treatments should be evaluated on a case-by-case basis.

Where consideration is given to pedestrian activated indicators near a roundabout, the crossing
location should be determined based on an analysis of the interaction between the roundabout
and signal to minimize operational impacts and minimize the likelihood of exiting vehicle
queues extending into the roundabout.

Speed tables, where considered, should ensure that adequate geometric design is provided to
reduce absolute vehicle speeds to less than 12 mph (20 km/h) near the crossing. In addition,
speed tables should generally be used only on streets with approach speeds of 35 mph (55 km/h)
or less, as the introduction of a raised speed table in higher speed environments may increase the
likelihood of single-vehicle crashes.
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Splitter Islands

Splitter islands should be constructed on all roundabouts, except those with very small diameters
at which the splitter island would obstruct the visibility of the central island. Splitter islands
serve to separate and guide entering and exiting traffic, provide shelter for pedestrians (including
wheelchairs, bicycles, and baby strollers), assist in controlling vehicle speeds, deter wrong way
movements, and provide a place to mount signs.

The splitter island envelope is formed by the entry and exit curves on an approach. The
extension of these curves should be tangent to the outside edge of the central island. The total
length of a splitter island should generally be a minimum of 50 ft (15 m), although 100 ft (30 m)
is desirable, to provide sufficient protection for pedestrians and to alert approaching drivers to
the roundabout geometry. Additionally, the splitter island should extend beyond the end of the
exit curve to prevent exiting traffic from accidentally crossing into the path of approaching
traffic. The minimum width of the splitter island is 6 ft (1.8 m), measured at the pedestrian
crossing as shown in Exhibit 6-29.

Exhibit 6-29 shows the minimum dimensions for a splitter island at a single lane roundabout,
including the location of the pedestrian crossing and location of detectable warning surfaces
within the pedestrian refuge area.

Exhibit 6-29
Minimum Splitter Island Dimensions

251t (7.5 m)

10 ft (3.0 m)

Detectable
warning
surface

100 ft (30.0 m) Desirable
50 ft (15.0 m) Minimum

\-See Detail "A"

DETAIL "A"

While Exhibit 6-29 provides minimum dimensions for splitter islands, there are benefits to
providing larger islands. Longer splitter islands may be appropriate on facilities where vehicle
speeds are sufficiently high in relation to the operating speed of the roundabout. The increased
splitter island length provides additional warning to drivers of the impending intersection and
need for speed reductions.

Increasing the splitter island width results in greater separation between the entering and exiting
traffic streams of the same leg and increases the time for approaching drivers to distinguish
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between exiting and circulating vehicles. In this way larger splitter islands can help reduce
confusion for entering motorists. However, care should be taken when designing islands with
larger widths to ensure that adequate deflection and speed reduction objectives are being
achieved. Increases in the splitter island width generally require increasing the inscribed circle
diameter and thus may have higher construction costs and greater land impacts.

Standard AASHTO guidelines for island design should be followed for the splitter island. This
includes using larger nose radii at approach corners to maximize island visibility and offsetting
curb lines at the approach ends to create a funneling effect. The funneling treatment also aids in
reducing speeds as vehicles approach the roundabout. Exhibit 6-30 shows the minimum splitter
island nose radii and offset dimensions from the entry and exit traveled way.

Exhibit 6-30
Minimum Splitter Island Nose Radii and Offsets

~_

Offeet 3t (1.0 m) Offset 1 ft (0.3 m)

R=3ft(1.0m) R=1ft(0.3m)

Offset 3 ft (1.0 m)
down to 1 ft (0.3 m)

R=1ft(0.3m) R=1ft(0.3m)

Offset 31t (1.0 m)
down to 1 ft (0.3 m)

R =2 ft (0.6 m) min.

Sidewalk Considerations

In order to deter pedestrians from crossing to the central island, sidewalks should be set back
from the circulatory roadway. A setback distance of 5 ft (1.5 m) is recommended (minimum of 2
ft [0.6 m]) where possible. The area between the sidewalk and circulatory roadway can be
planted with grass or low shrubbery to provide a visual barrier. Exhibits 6-31 through 6-33 show
examples of this type of treatment.

In areas where sidewalk set back is not possible, bollards, or other barriers may be appropriate to
guide pedestrians to the appropriate crossing location and prevent crossing to the central island.
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Exhibit 6-31
Sidewalk Treatments

Exhibit 6-32
Alternative Sidewalk Treatment

Landscape strip

(5 ft [1.5 m] desired width)

(2 t [0.6 m] minimum width) _
—

Wider sidewalk to
accommodate both
bicycles and pedestrians
(10 ft [8 m] width)

ADA-compliant
ramps

Enlarged landscape area
and additional setback
for pedestrians

Alternative sidewalk
alignment
(10 ft [3 m] width)

ADA-compliant
ramps

Exhibit 6-33
Example Sidewalk Setback at Roundabouts

Sidewalk Considerations in Urban Areas

Landscaped planter strips set back the
sidewalk from the adjacent roadway. This
helps to define the sidewalk area and
discourage pedestrians from crossing the
roadway at locations other than the striped
and/or signed crossing.

Providing sidewalk setback may also help
visually impaired pedestrians to distinguish
the location of the sidewalk and find the
appropriate crossing locations.

In this photo, the break in the manicured
grass planter strip, combined with the
pedestrian crossing sign, help to heighten
the conspicuity of the crossing to
motorists, especially in the instance where
sunlight glare on the concrete road surface
may decrease the \visibility of the
crosswalk striping.

In urban areas, additional consideration may be required for pedestrian facilities, especially
sidewalks, to provide for pedestrian mobility and encourage retail activity. The sidewalk width
required adjacent to the roundabout is dependent on a number of factors. While, the level of
pedestrian activity may be the first consideration, the sidewalk width may also be dependant on
the nature of the adjacent business activity in the immediate vicinity of the roundabout. Larger
densities of retail stores, restaurants, or entertainment attractions may elicit the need for wider
sidewalks. Wider sidewalks accommodate window shoppers, allow for limited outdoor seating
at restaurants, and also provide space for public street furniture such as benches or public art.
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Exhibit 6-34
Example Pedestrian Features in Urban Areas

In urban areas with high pedestrian
activity, consideration may be given to
providing additional pedestrian features
such as small plazas in the corner areas
between the approach Ilegs of the
roundabout as shown in the photo. Open
space, such as this, allow for increased
pedestrian activity without overcrowding.
It also allows space for pieces of public
art to further accentuate the intersection.

In this example a vertical face of 18 in
(450 mm) was provided on the
roundabout side of the sidewalk edge
and tapered down to match the curb
height at the edge of the roadway. This
structure was carefully designed to
prevent impeding sight distance, but yet
to help define the pedestrian space,
protect the landscaping, and most
importantly to prevent pedestrians from
entering the circulatory roadway or
crossing to the central island.

In some locations, where right-of-way is available, additional open space such as shown in
Exhibit 6-34 may be provided to enhance the aesthetics of the intersection and increase the
freedom of movement for non-motorized users. As with any roundabout, the overall design
should ensure that adequate sight distance is provided to make pedestrians visible to motorists.
This is especially true in urban areas where the location of landscaping, street furniture, or signs
could obstruct the view of pedestrians.

Bicycle Provisions

Bike lanes should be terminated in advance of a roundabout to encourage cyclists to mix with
vehicle traffic and navigate the roundabout as a vehicle. Bicycle riders uncomfortable with
riding through the roundabout may choose to dismount and circulate around the roundabout as a
pedestrian using the provided sidewalks and crossings. It is recommended that bike lanes end
100 ft (30 m) upstream of the entrance line to allow for merging with vehicles.

To accommodate bicyclists who prefer not to use the circulatory roadway, a widened sidewalk or
shared bicycle/pedestrian path may be used provided it is physically separated from the
circulatory roadway. Ramps or other suitable connections can then be provided between this
sidewalk or path and the bike lanes, shoulder, or road surface on the approaching and departing
roadways as shown in Exhibit 6-35. Care should be taken when locating and designing bicycle
ramps to ensure that they are not misconstrued as an unmarked pedestrian crossing. The
AASHTO Guide for Development of Bicycle Facilities provides further guidance on the design
requirements for bicycle and shared-use path design.
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Exhibit 6-35

Possible Provisions for Bicycles

Sidewalk Shared path

Landscape strip

Ramp down
for bicycle

Bike lane

Ramp up 50ft(15m)

for bicycle taper

Sidewalk or shared path

Example Pedestrian Facilities

Exhibit 6-36 provides a sample illustration of pedestrian and bicycle facilities for a single-lane
roundabout in an urban or suburban setting. This figure incorporates the various design
Specific dimensions and design considerations for
individual elements are provided throughout Section 6.5 of this guide and in the FHWA
publication Roundabouts: An Informational Guide.

considerations discussed in Section 6.5.

Exhibit 6-36

ADA-compliant ramp

Pedestrian refuge

Splitter island

Sample Single-Lane Roundabout Pedestrian Facilities

[ @ ——== Shared pedestrian

Landscaping buffer

Entrance line
Crossing location

one vehicle length
behind the entrance line

Detectable warning
surface

and bicyle path

Bicycle ramps

| ———_ Bicycle lanes
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