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RECOMMENDATION

Information only

EXECUTIVE SUMMARY

Roundabouts are gaining popularity among local jurisdictions and throughout the state
as a viable alternative to the typical signalized intersection configuration. Roundabouts
have many benefits such as improving level of service and safety making them a
desirable choice for certain intersections.

Staff will provide a power point presentation on roundabouts, including how they
function for pedestrians and bicyclists.

FISCAL IMPACT

No

BACKGROUND AND DISCUSSION

A roundabout is an intersection where traffic travels around a central island in a
counterclockwise direction. Vehicles entering or exiting the roundabout must yield to
bicyclists, and pedestrians.

Roundabouts can have many advantages over traffic signals when constructed in the
right location. Some benefits include:
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e They reduce collisions as drivers tend to be more cautious entering unsignalized
intersections.

« They facilitate reduced speeds.

e They require less maintenance, have lower yearly operational costs, and have a
longer service life.

e They reduce greenhouse gas emissions by reducing vehicle idling time.

« The median islands provide refuge for pedestrians, allowing them to cross one
direction of traffic at a time.

« They provide additional opportunities for landscaping in the community

The Federal Highway Administration (FHWA) has annual webinar training opportunities
which are presented through the Bicycle and Pedestrian Information Center (PBIC).
NVTA staff participates in these webinars in order to stay informed of best industry
practices.

Staff intends to bring educational information to ATAC and other NVTA committees in

order to promote a greater understanding of transportation infrastructure that may be
introduced throughout the county.

SUPPORTING DOCUMENTS

Attachment(s): (1) Roundabouts presentation slides
(2) Caltrans Roundabouts in the United States information pamphlet
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Designing for Pedestrian Safety

Roundabouts:
How They Work for
Pedestrians

Presented by:

Fred Ranck
FHWA Resource Center Safety Design Engineer

October 5, 2010



Roundabouts: Learning Objectives

At the end of this module, you will be able to:
Explain why roundabouts reduce crashes

Describe the safety benefits for pedestrians and
motor vehicles of roundabouts

Describe how roundabout safety depends on correct
design



Roundabouts are a type (or subset)
of circular intersections

All circular Roundabouts
intersections

Neighborhood
traffic circles

Rotaries

Bottom Line: Not all circular intersections are roundabouts!!!
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Essential roundabout characteristics

'T‘

\

)

11



A roundabout 1s not:

A New England style rotary, with large size & high speeds
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Kingston, NY — Traffic Circle

No control of entry
High speed

High speed
weaving here

Large diameter
(600 ft +)

Designing for Pedestrian Safety — Roundabouts
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Kingston, NY
Traffic Circle reconstructed to Roundabout

Smaller diameter
(Typically 120 — 250 feet)

s
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A roundabout 1s not:

A Washington DC style circle, with traffic signal controls
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A roundabout 1s not:

A traffic-calming circle
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A roundabout 1s not:

Paris
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Vehicle-Pedestrian Conflicts at
INntersections
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Why roundabouts are safer
for all users:

Slow speeds for all traffic
Reduced conflicts
Yield on entry

No left turns

CRF (all users):

About 54% overall
27% pedestrian crashes

Up to 76% fatalities and
serious injuries
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Pedestrian movements at roundabout

. Central Island .
(Do Not Use)
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Advantages for Pedestrians

Pedestrian crosses only one direction of traffic at a time

Splitter island provides a refuge and shortens the traveled distance

Reduced vehicl d
educed vehicle speeds Before

Photo Source: Ken Sides
Photo Source: Anthony Butzek

(City of Asheville, NC)
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Narrow entry slows drivers

22



Well defined crossings & splitter islands
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Well defined crossings & splitter islands
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Truck apron keeps roadway narrower
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Multi-lane roundabouts have potential for
“multiple threat” and higher speeds
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Pedestrian Safety Findings — NCHRP 572

27



Roundabouts and sight impaired pedestrians:

Circulating traffic masks the sound cues that sight impaired
pedestrians use to identify gaps and masks the sound of
yielding vehicles
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Center Mounted Lighting - 8-400W HPS

28 Lux
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Approach Mounted Lighting - 8-250W HPS

25 Lux
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Raised Crosswalk in Golden, CO -- NCHRP 3-78A
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Raised Crosswalk in Golden, CO -- NCHRP 3-78A
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HAWK in Golden, CO -- NCHRP 3-78A
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HAWK in Golden, CO -- NCHRP 3-78A
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Possible Mitigation For 2-lane Roundabout
Ped signal at selected leg(s)

Signalized Pedestrian Crossing
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Possible Mitigation For 2-lane Roundabout
Ped signal at selected leg(s)

Signalized Pedestrian Crossing
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Roundabout Learning Outcomes

You should now be able to:
Explain why roundabouts reduce crashes

Describe the safety benefits for pedestrians and
motor vehicles of roundabouts

Describe how roundabout safety depends on correct
design
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Questions?
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The vision of a multimodal transportation network
requires the integration of all of the various modes
transportation.

Roundabouts and the Multi Modal
Roadway Network of the Future

of

Interchange
Designs

Incorporating
Roundabouts

A well-designed roundabout requires
motorists to slow when negotiating the
roadway. Because of this, roundabouts
can serve as a method to alert roadway
users that they are transitioning from
one roadway environment to another,
such as from the freeway to the local
street system, or from a rural
environment to one that is more urban.

/

The modern roundabout can be used in a variety of
urban and rural settings and with a variety of
configurations ranging from mini-roundabouts to
large multilane roundabouts and interchange ramp
terminals. Motorists and transportation
professionals alike are realizing the broad potential
application and benefit to considering roundabouts
along with traditional intersection designs.

%

A roundabouts do not use traffic signals to
control the entry, they do not require a constant
power supply. This means that a roundabout can
continue to function during power failures. Also,
roundabouts do not require the installation or
maintenance of the traffic detection devices
associated with traffic signals.

)
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Many people in the United States are unfamiliar with roundabouts. Today, however, there is a

growing volume of information on roundabouts that demonstrate how they have proven to be a
safe and effective form of intersection design.

Traffic Management and Intersection Control: A Historical Perspective

~

Sometime in the early 1800’s traffic management became an issue as urban populations
gained in density. Pedestrian and horse traffic became such a problem in 18th century

London that systems of traffic control devices began to
appear, including colored lanterns and semaphore flags.

By the beginning of the 20th century the widespread usage of
the automobile increased the need for safe traffic control as
the increasing speed of traffic escalated safety issues
regarding vehicle collisions and pedestrian safety.

Roundabouts and Other forms of Circular Intersection Design

The modern roundabout has three distinguishing characteristics: They are generally circular in shape, they
have geometric features to slow traffic passing through the intersection, and they are always yield-controlled
for the motorist entering the roundabout.

T he other forms of circular intersections serve different purposes. The
rotary is usually larger and serves a wider geographic function, with
parking or other features occupying the center island. The large traffic
circle likewise functions as more of a circular confluence of streets, often
allowing and encouraging pedestrians to access the center of the circle.
The neighborhood traffic circle is a much smaller design usually placed
in the center of an intersection, narrowing the available travel lanes in an
The Modern Roundabout effort to slow the traffic traveling through the neighborhood. None of

39 \_ P, Qhese is, by intent or by design, a modern roundabout. J
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Safety Benefits of Roundabouts

Research has shown there are many safety benefits associated with roundabouts.

As a school crossing guard from Wisconsin

stated. “Personally, [ love them, . . . you only
have to stop one lane of traffic, then go to the
middle and wait. The cars can’t go much faster
than 20 mph through the roundabout so the

K crossing aspect is great” /

Research shows that roundabouts can be an effective way to
improve safety at intersections. When comparing data from
roundabouts that were converted from four-way intersections,
the reduction in crash rate is quite remarkable. A review of 55
sites where various traditional intersections were converted to
roundabouts, before and after crash data shows that a total of
1122 crashes per year were reduced to 726 total crashes per
year, a reduction of 35 percent.

Bicycles travel as vehicle

Bicycle Safety Benefits

Bicycles travel as pedestrian

/In 2003, there were an average of \

6,850 motor vehicle crashes per day at
intersections across the United States.
This means there were over two and a
half million intersection related
crashes in that year. Data from the
Insurance Institute for Highway Safety
shows that the intersection-related
crashes represent 41 percent of the
total motor vehicle crashes that occur
on the roadway system, 46 percent of
all injury crashes and 23 percent of all
fatal crashes in this country.

Safety Data : .
ntersection
Whilc crashes do occur at Type

Change in
Severe Injury
after
Conversion

roundabouts, the research
has shown that with the
one exception of an all-

All Intersections

-76%

way stop controlled

. ’ . Signalized Urban
intersection, there is a

-60%

significant reduction in the

overall number of crashes Rlgnalized SUbULban

TOO FEW

where roundabouts replace

conventional intersections. All-Way Stop Controlled

SIMILAR

More importantly, the

number of severe injury Two-Way Stop Controlled Urban

-87%

related crashes was
reduced significantly, in
some cases, a reduction of

Two-Way Stop Controlled Suburban

-71%

60 to 80 percent. Two-Way Stop Controlled Rural

-81%

40

/

Roundabouts and Intersection Operations

In order to understand how transportation professionals
determine if installing a roundabout is a suitable solution
for a specific intersection, it is important to be aware of
some of the roundabout’s operational considerations.

( Intersection Operations Analysis

Data
Collection Turning Movements

Traffic Volumes

The roundabout design and yield
signs allow each motorist to enter
the roundabout with a minimum

delay by yielding to the vehicles CapaCIty Geometry 7% /
to the left and then proceeding to Los
the desired destination. \_

Land Use Planning
0 I.\ - 5

from a central location.

A wide range of costly technology is required to achieve a coordinated traffic signal \
system on a roadway. These systems grow more complex as intersections serve
increasing volumes of motorized and non-motorized traffic.
Many signal systems today can be monitored and controlled

Signal systems are expensive to install and maintain and can
result in an expensive energy bill, as the signals are required
to operate continuously.

MUTCD Signal Warrant Volume Threshold
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A roundabout typically experiences significantly less delay
than a signalized intersection serving comparable traffic
volumes. This example shows that motorists experience an
average of approximately 14 seconds of delay at a signalized
intersection as compared to less than two seconds of delay at a
roundabout with similar turning volumes.

The combination of geometric and self-regulated yield control
represents a simple, low-cost alternative to a traffic signal.

Based on MUTCD Warrant 3 (2000 ed.) Warrant 11 (1988 ed.) /

Roundabouts: How They Are Used

Special publications, videos and instructional materials
about roundabouts are available to provide guidance to
the road users as their use becomes more widespread
across the country. Public service TV announcements can
provide a great opportunity to show film clips that
describe the rules of the road as it relates to roundabouts.
This can also include examples and guidance for

Special Publications

motorists, cyclists and
pedestrians. An increasing
number of State Driver’s
Manuals include criteria and
rules of the road related to
roundabouts.
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