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Roundabout Primer
The basics & other considerations

Most people fall into one of two camps regarding roundabouts, they either love them or hate

them. However, the benefits of roundabouts usually shift public opinion in their favor once

motorists start driving them first-hand.

Key features

The dislike of roundabouts can be traced
back to misconceptions and images of old
rotaries and traffic circles. Two key features
separate the modern roundabout from older
less efficient circular intersection designs:

SPEED — A modern roundabout uses its
smaller size, and roadway curvature, to
keep vehicle speeds around 20-25 mph

through the roundabout.

YIELD AT ENTRY — Drivers in the circle
have the right-of-way and any motorists
approaching the roundabout must yield

to those drivers.

When a roundabout is first proposed skeptics

and detractors often oppose its construction,

not only because of confusion with older

circular intersections, but also because of fear

of an unknown “radical” change. Despite these
apprehensions, roundabouts will continue to be
built, because they work well and provide a host of

benefits including:
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Safety
One-way operation around the central island
eliminates T-bone and head-on crashes that can

be common at traditional intersections.

Slower speeds also mean that a crash, if it occurs,
will result in fewer and less severe injuries.
Research indicates roundabouts can lead to about
a 90% reduction in fatalities and a 75% reduction in
crashes with injuries, over signalized intersections.
The safety benefits can be dramatic, particularly

with single-lane roundabouts.

Efficiency

A roundabout does not require a vehicle to stop
unless there is traffic already in the circulating
lanes. Theoretically, four vehicles arriving at a
roundabout from different directions at the same
time could each continue without stopping or
impacting the travel of the others. This is something
that could never happen at a traditional intersec-
tion employing stop signs or traffic signal control.
Thus, with the same volume of traffic, a round-
about can often handle traffic more efficiently than

a stop sign or traffic signal controlled intersection.
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Environmentally Friendly

A driver can enter the roundabout when there is

a gap in traffic without waiting for a light to turn
green and, during non-peak times, may not even
need to come to a complete stop. No more sitting
at a red light while being the only car in sight. Yield
at entry control means that situation does not
exist at a roundabout. This reduces the number of
vehicles idling, which in turn reduces emissions.
Roundabouts also need less pavement than
traditional intersections, which leads to less storm

water run-off.

Favorable conditions

Like other traffic engineering tools, a roundabout works
better when the intersection meets certain criteria.

Conditions more favorable to roundabouts include:

Balanced traffic flow between all converging lanes:

an unbalanced intersection with 90 percent of the
volume on the major street, for example, will not see

the same benefits as other more balanced locations.

High left turn movements: left turns, and U-turns,

are accommodated extremely well.

High crash history: the severity of crashes, and

sometimes the overall number of crashes, is reduced.

Complex geometry: five or more legs and/or
skewed intersections can be accommodated better

compared to stop signs or a traffic signal.
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Skinny legs: since a roundabout can typically
handle greater volumes of traffic more efficiently
than signals, where drivers may need to line up to
wait for a green light, roundabouts usually need

fewer lanes approaching the intersection.

Design guidelines

The design of a roundabout is more complicated
than a traditional intersection, as vehicle speeds
need to be controlled and entry paths can have
subtle variations, among other characteristics.
Proper signing and striping is very important in
terms of effective operation. Safely accommodating
bicyclists and pedestrians can be tricky, in

addition to making sure large trucks can safely and
effectively move through the intersection. Because
of this roundabouts are typically designed by

engineers who specialize in them.

Rather than trying to summarize those design
guidelines here, each state’s specific rules and
regulations, as well as the national roundabout
manuals, should be reviewed and understood.
Many State DOTs also have a list of qualified
roundabout designers who have attained the
appropriate level of experience and education to

properly design roundabouts.

The use of roundabouts, while providing
many benefits, needs to consider many
factors to ensure correct placement,

design, construction, and operation.
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Pedestrian Crossing

Splitter Island

Truck Apron

Curvature

The size of the roundabout and
the angles of entry are designed
to slow the speed of vehicles.

Limitations

- Typically bigger than a traditional intersection,

needing more space at the intersection itself.

- A corridor with a heavy commuting pattern, a
majority going one direction in the morning and
then returning in the evening, can sometimes be

more efficiently coordinated with traffic signals.

- Longer overall distance for pedestrians to walk

compared to a traditional intersection.
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Traffic flow

Pavement markings, curves at entry
points, and raised islands direct traffic
into a one-way counter-clockwise flow
around the central island.

Circulatory Roadway

Yield Line

Yield-at-entry

Traffic entering the circle yields to
traffic already in the circle.

credit: Washington County, Minnesota

- More difficult for visually impaired pedestrians to

cross compared to a traditional intersection.

- Static control that cannot adapt to significant

changes in traffic patterns, like traffic letting out

after a concert or footbhall game at a stadium.

- Multi-lane roundabouts can be difficult in terms

of design and operation, where small geometric
characteristics can greatly impact the delay and

safety experience.
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Single Lane vs Multi-Lane

Single lane roundabouts are relatively straight-
forward for drivers to understand. Multi-lane
roundabouts, on the other hand, add another
dynamic with a choice of lanes. The two most
common crashes at roundabouts are failure to
yield and improper lane use, which are both more

frequent at multi-lane roundabouts.

The decision to provide a multi-lane roundabout,
instead of a single lane roundabout, should be
based on an operational analysis using current or
short term volumes. Using long-term volumes (20+
year forecasts) can result in a larger roundabout

than needed and lead to safety issues.

A roundabout should be designed as small as
needed for the short term. It is better to have a
single lane roundabout and upgrade to multi-
lane in five to ten years than it is to provide a
larger roundabout immediately. In most cases,
the upgrade of a roundabout can be planned

during the initial construction to minimize the

cost and disruption of future expansions. If a
multi-lane roundabout is needed, public outreach
is often necessary to inform motorists about
proper operation before they have to drive or walk
through the roundabout. The key points to stress
are selecting the proper lane before entering the
roundabout and yielding to both lanes. Signing and
striping of the roundabout is also very important to
reinforce the public outreach and reduce potential

issues associated with a multi-lane roundabout.

Bicycle / pedestrian
movements

A roundabout’'s pedestrian crossings have a few key
differences when compared to traditional intersections.
The biggest difference is that crosswalks are set
back from the yield line so that drivers can focus on
pedestrian traffic before focusing on entering the
roundabout, and the other cars. In addition,
pedestrians only cross one direction of traffic at a

time (usually one or two lanes) before reaching a

Common multi-lane roundabout mistake #1

In this type of crash, Vehicle 1is at

fault for failing to obey the lane use
signs and choosing the incorrect lane.
Drivers wishing to turn left must be in
the left (inside) lane before entering the
roundabout.
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refuge spot. Slower vehicle speeds can also

improve the walkability of a roundabout.

It should also be noted that roundabouts are more
difficult to cross for pedestrians who are visually
impaired. These pedestrians may have more difficulty

with wayfinding, alignment, and gap/yield detection.

The Public Rights-of-Way Accessibility Guidelines
(PROWAG) provide minimum standards to
accommodate all pedestrians, but research is still
ongoing in terms of what is needed to assist the

visually impaired.

Bicyclists have the option of traveling through a
roundabout as a pedestrian or as a car. The slower
vehicle speeds in a roundabout are close to the
speed of an average commuter bicyclist. Bike
ramps can also be provided before and after the
roundabout, to allow bicyclists the option of using
the crosswalks if they are not comfortable driving

on the road within the roundabout.

Transit

If the roundabout is designed with tractor trailer
use in mind, then a typical transit bus should
have no difficulty travelling through a roundabout.
If larger articulated buses are expected, their
movements should also be checked during the
design phase. It is preferable to keep the bus off

the truck apron for passenger comfort.

The crosswalk locations may also need to be set
back further to avoid these longer vehicles blocking

the crossing while waiting to enter the roundabout.

Rail transit has also been successfully incorporated
into roundabouts. Typically, the train will run
through the medians and directly through the
center island. Vehicle and pedestrian operations
will either fully stop when a train goes through, or

only operate on a partial basis.

Common multi-lane roundabout mistake #2

situation.

In this type of crash, Vehicle 1 is at fault for failing to yield. Per

the lane use signs and markings, the left lane of the roundabout
is allowed to exit or to turn left. Entering vehicles must yield to
ALL traffic from the left. Entry is not a “right turn” nor a “merge”
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However, careful study of all the potential
impacts and risks should be taken before
recommending a roundabout with rail traffic

close or through the intersection.

Bus stops or stations should be located outside
the roundabout to avoid disruption to overall

operation of both.

Some items to consider about the location include
the ability of a bus to merge back into the traffic
stream and the stop or stations connections to the

sidewalk/trail system.

About Spack Solutions

Resources

- NCHRP Report 672, Roundabouts: An Informational

Guide, Second Edition

- MUTCDs & Traffic Control Devices Information

by State

- Roundabouts in Minnesota

- MnDOT Road Design Manual, Chapter 12: Design

Guidelines for Modern Roundabout
- Wisconsin Department of Transportation Roundabouts

- Washington County, Minnesota

Spack Solutions is a family of transportation engineering services and products founded by the industry’s

leading authority on transportation studies, Mike Spack (PE, PTOE).

We can guide you through the entire Transportation System from start to finish (and anywhere in between)

with Strategic Planning, Transportation System Training, and Traffic Counting Tools and Counting Services.

Schedule a free consultation to discuss how we can help you simplify your transportation projects with the

right systems in place.

Get the guidance you need to succeed
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