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SAFETY

Rural
Roundabouts
Save Lives
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nnually, nearly 9 percent of all roadway deaths in the United States occur at
rural intersections.1 Modern roundabouts are a Federal Highway Administration

(FHWA) Proven Safety Countermeasure—one good reason why is that rural
intersections converted from stop-controlled intersections to modern roundabouts

have resulted in an 87-percent reduction in fatal and serious injury crashes.2, 3 The roundabouts’
slower speeds, reduced conflict points, and attention to driver expectancy principles create a safe
intersection. These safety results have been consistent throughout the last three decades in the
United States and are in line with the historical experience on international roadways.

Myths of Rural Roundabouts
Despite the documented safety performance of roundabouts at
rural intersections, the public, practitioners, and decision makers
may still have reservations about implementing roundabouts on
high-speed roadways. Contrary to their concerns about the safety of
roundabouts—including the ability of drivers to recognize the intersection and slow down—roundabouts save lives. Other myths include
that roundabouts take up too much right of way and are expensive.
A “right-sized” roundabout accounts for design vehicles and other
common vehicles, and is not overdesigned with unnecessary re-alignments and extensive features that do not add safety or operational
value. Simply put, a rural roundabout can be context-appropriate
and consistent with the intersection environment. The evaluation
of project costs needs to address numerous performance measures,
including safety, operations, maintenance, and environmental
impacts for all users for the life of a project. Often times, preventing
just one severe crash at a rural intersection with numerous safety
risks pays dividends towards a benefit-cost analysis.

of vision is, so on high-speed roadways, it is critical that drivers
“see” the roundabout design features and do not inadvertently
“look past” the roundabout. Addressing driver expectancy is aimed
at ensuring drivers will not fail to notice that there is a changed
condition ahead. This is accomplished in a number of ways,
including geometric approach alignment that allows approaching
drivers to see the central island and promotes visual conspicuity.
Longer splitter islands (than in lower speed environments) can
provide early indication of changing conditions ahead via channelization principles on higher speed roadways.
Safety. Numerous roundabout safety research reports published
over the last 20 years cite the persistent reduction in fatal and injury
crashes at rural intersections with the installation of a roundabout.4,
5, 6, 7
There are several U.S. states that lead the way with implementation of rural roundabouts at some of their highest crash locations
on high-speed rural roadways. Kansas, Maryland, Minnesota,
Washington, and Wisconsin were all leaders in the deployment of
rural roundabouts in the late 1990s and early 2000s. For example,
rural roundabout projects in Duvall, Spokane, and Whatcom County,
WA, USA—as well as dozen more that came afterward—have
maintained significant reductions in fatal and severe crashes. Of
those original seven rural roundabouts in Washington State, a simple
Courtesy Hillary Isebrands.

Rural roadway environments typically include higher speeds (45
miles per hour [72.4 kilometers per hour]+), large trucks, and
infrequent intersections and stops. Roundabout designs in rural
context applications that promote conspicuity allow drivers to
recognize the intersection ahead and react to changing conditions—
including the readiness to slow down and awareness of turning
vehicles—and have impressive safety records when applied to intersections with safety issues or risks associated with severe crashes.

Truths about Rural Roundabouts
Knowing the facts about how rural roundabouts perform is
important when helping an agency decide about safe and efficient
intersection alternatives. The faster we drive, the narrower our cone
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SR 206/Bruce Rd Intersection, 2005 Roundabout Construction,
Washington State.

Courtesy CalTrans and the City through GHD.

at a higher rate of speed and coming from a rural roadway where
the closest adjacent intersection is almost 4 miles (6.4 kilometers)
further east. Additionally, the approach to the intersection
is on a horizontal and vertical curve. Therefore, the longer
splitter is needed to alert the driver to the change in condition
and provide that visual and physical queue that the roadway is
changing ahead. For the west leg (traveling eastbound), drivers
are approaching from a slower and more open environment
with businesses and uncontrolled intersections along the way.
Additionally, there are business access points on both the north
and south side of the intersection. Based on this criteria, the
shorter splitter island was warranted.

Figure 1. State Route 49 /Main Street, Plymouth, CA, USA.

Courtesy MTJ Roundabout Engineering.

Conspicuity on Approach. Approach splitter island/median
landscaping along with central island features such as mounding,
and appropriate selection of landscape vegetation design features
can assist drivers in recognizing the need to reduce their speed and
navigate the intersection safely. The project shown in Figure 2 is an

Courtesy Hillary Isebrands.

before-and-after comparison of crash data showed in the six years
before the roundabouts were constructed, two fatalities and nine
suspected serious injuries occurred. In the 11 years after the rural
roundabouts were constructed, there were no fatalities and seven
suspected severe crashes. This is a 66 percent reduction in fatal and
severe crashes at these rural roundabouts.8
Splitter Island Lengths. Splitter island designs can be extended
approximately to a point where drivers might be expected to
decelerate. A 1993 Austroads guide, referenced in NCHRP 672
Roundabouts: An Informational Guide, suggests a minimum of 200
feet (ft.) (61 meters [m]) for high-speed roadways.9, 10 Furthermore,
NCHRP Report 672 states that good design encourages drivers to
slow prior to the roundabout and suggests designing a comfortable
deceleration with a minimum of 100 ft. (30.5 m) splitter island and
200 ft. or more desirable splitter island length is desirable for higher
speed roadways. Some agencies have adopted a speed-based splitter
island design length approach based on comfortable stopping
distance for the prevailing approach speeds.
Even with this guidance, it is noted that prevailing speeds, the
context, and horizontal and vertical alignments of the specific location
must be taken into consideration in determining appropriate splitter
island lengths to assist with addressing driver expectancy, versus
relying on standardized or specific lengths for all applications. It’s
also noted that appropriate horizontal geometric shifts (aka “slight”
chicane) on approaches can be useful to assist in addressing driver
expectancy on higher speed roadways. However, similar to splitter
islands lengths it is not recommended to implement the horizontal
shift (chicane) in all conditions and applications, as this can restrict the
ability to find the best fit and optimized safety for a specific location.
Both tangential/flared/taper (shown in Exhibit 6-69 in NCHRP 672)
approaches and successive curve approach designs on approaches have
a similar safety performance record in the United States.
The project shown in Figure 1 is an example of context for
splitter island length. The east leg of the roundabout has a splitter
island of 250 ft. (76.2 m), where the west leg has a splitter island
of just 100 ft. The reason for the difference in splitter island
lengths on the two approaches of the same road is context. Drivers
approaching from the east (traveling westbound) are approaching

A 2006 Florence, KS, USA rural roundabout US 50/US 77 with a
160 ft.-long splitter island.

Figure 2. USH 18 at Bennett Road Dodgeville WI, USA.
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Courtesy MTJ Roundabout Engineering.

example showing application of landscaping the splitter island as
well as the central island to address the driver expectancy of this
high speed context divided highway application.
Accommodating Large Vehicles. The ability to design a
roundabout for typical design vehicles (WB-62 or WB-67) as well
as oversized over weight (OSOW) trucks or farming equipment is
essential to the success of a project. Not only are there tools available
to assist with simulating the larger vehicles, there are also flexibilities
in design features such as truck apron width and shape, outside
curbing design and location, as well as modifications to the splitter
island noses and curbing. This is often where experience in applying
engineering principles for both roadway and roundabout specific
applications come into play to achieve desired accommodations
without reducing overall safety. There are physical limitations of
large vehicles to make particular turns maneuvers—even with
skilled and professional drivers—in addition to the roundabout
design features that are needed for speed control and consistency.
How those elements come together is part of the problem solving
and creativity of roundabout design. The project examples shown in
Figure 3 show an elliptical center islands and raised features modified
to accommodate the large, yet likely infrequent, trucks traversing the
intersection. Lastly, it is important to engage the trucking and freight
community in conversations early on regarding the use (i.e., what are
the predominant movements through the intersection?).
Divided Highways. Rural divided highways are found across the
tranpsortation landscape. Like rural two-lane roadways, there are
decisions and conflicts at these higher volume rural intersections.
High speeds are expected, and gaps in high-speed traffic can be
a challenge to find during portions of the day. A roundabout is a
viable design alternative to other intersection options. Even with
unbalanced flows between the major route and minor route, a
roundabout can provide safety benefits to both mainline and side
street traffic as they navigate turning movements. The safety project

Figure 3. OSOW Wind Tower AutoTurn Turning Template
and Envelopes.

Jaye Street/Montgomery Avenue, Porterville, CA, USA.
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Courtesy MTJ Roundabout Engineering.

Courtesy GHD.

shown in Figure 4 evaluated a roundabout, grade separation, and
a signal to replace a two-way stop control intersection with a very
poor safety record. During the evaluation stage of the project,
the roundabout was shown to substantially outperform the other
two alternatives with respect to benefits and cost, and it fit the
community’s goals of providing a gateway. It was constructed in
2006 and has had an exemplary safety record, which is attributed to
its high level of design features that addressed the driver expectancy
requirements of this high-speed roadway.
Lighting. Intersection lighting is very common at roundabouts
and is a requirement for many states, several of which have
roundabout lighting guidance. Intersection lighting is one feature
that contributes to the visibility of the intersection as drivers
approach the rural intersection. The number and location of
light poles—and therefore, luminance—typically varies based
on roadway traffic volumes, adjacent land use, pedestrian and
bicyclist use, length of splitter islands, and other intersection
signage. According to a 2016 publication, highway lighting can

Figure 4. Divided highway in Dodgeville, WI US Hwy 18 at
Bennett Rd Intersection.

be expensive in rural areas and cost can impact the decision to
install a roundabout. Gblogah’s international literature search
found that many countries around the world do not illuminate
rural roundabouts, and that partial illumination can provide up
to 80 percent of benefits of full lighting at roundabouts.11 Lighting
of rural intersections continues to be a topic of continued research
considering benefits and costs to installation and maintenance.

Conclusion
Safety data tell us that people are less likely to be involved in a
serious crash at a roundabout than many other intersection types.
With hundreds of rural roundabouts operating across the United
States, it is safe to say that lives have been saved at these intersections. The versatility of rural roundabouts provide flexibility
and opportunity, in application from two-lane roads to divided
roadways and both balanced and unbalanced traffic flows at the
intersections. With purposeful consideration for design features
that reduce approach speeds and provide conspicuity without
over-design and excessive costs, a rural roundabout may be our
next opportunity to save a life. itej
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ITE Transportation Transforms Communities
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Enter Now! Submission Portal Closes May 1, 2021
ITE is seeking short-cut videos (two-minutes max) celebrating the theme: Transportation Transforms Communities. Work with a team (one member of a team must be an ITE member) or on
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