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Access Management Strategies
• Access Management
• Medians vs. Center Turn Lanes
• Superstreets
• Roundabouts
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Are there other alternatives to 
traffic signals for busy at-grade 

intersections?
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Modern Roundabouts!
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Clemmons, Forsyth Co.

NC State, Raleigh
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Roundabouts are newer versions of the old traffic circles.  They have certain geometric and operations characteristics that increase safety and capacity, such as:
The size is much smaller (you can usually see the entire intersection.)
Entering traffic ALWAYS yields to the circulating roadway.
Speeds are kept low (15-25MPH), both by signing and by physical (geometric) design features.
With lower speeds, traffic needs smaller gaps to enter the circle
Smoother entering (not merging) increases capacity, reduces stops, which reduces air emissions.
Roundabouts always have a physical splitter island to direct traffic around the center island.
Once in the circulating roadway (center) you have no interruptions.  You do not have to yield to entering traffic, and there’s no conflict with pedestrians, bus stops, or parking maneuvers.




Modern Roundabouts!
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Roundabout – 45-60 
degree entry

Roundabout - Yield
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With many older traffic circles, traffic enters the roundabout “straight-on”, and must do a 90 degree turn in order to continue. Vehicles making this move must do so very slowly because of the sharp angle.  With modern roundabouts, vehicles are “deflected” by splitter islands in the median, and enter the roundabout at a less severe angle, around 45-60 degrees.  While the deflection before the roundabout slows vehicles to around 15-20 MPH, the angled entry allows vehicles to maintain that speed, making roundabouts more efficient than the old traffic circles.




Why Roundabouts?
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• Safest Intersection
• High Capacity / Low Delay
• Good for All Modes of Traffic
• Geometric Flexibility
• Aesthetics
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So, why install roundabouts.

Here are five top reasons that we’ll discuss shortly.



Roundabouts - Safety
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There are 32 conflict 
points at a conventional 
intersection.

There are only 8 conflict 
points at a modern 
roundabout
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How do roundabouts reduce crashes?  Mainly by reducing conflict points.  A conflict point is where two different vehicular paths either merge or split, or cross.  There are 32 non-pedestrian conflict points at conventional intersection and only 8 at a roundabout.




Roundabouts – Safety
Crash Reductions Following
Installation of Roundabouts
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In the United States – 2007

• Total Crashes 48%
• Fatal/Injury Crashes in Rural Areas 78%
• Fatal/Injury Crashes in Urban Areas      60%

In North Carolina from 1999-2006

• Conversion From Stop Sign Control 41%
• Conversion From Signal Control 74%

Sources:
Insurance Institute For Highway Safety www.highwaysafety.org
NCHRP Report 572 onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_572.pdf
NCDOT Safety Evaluation Group www.ncdot.org/doh/preconstruct/traffic/safety/Reports/completed.html
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Roundabouts can help lower intersection crash rates.  As this data shows, roundabouts significantly reduce crashes compared to stop-controlled and signalized intersections.


http://www.highwaysafety.org/
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_572.pdf
http://www.ncdot.org/doh/preconstruct/traffic/safety/Reports/completed.html


Roundabouts –
Capacity and Operation
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• Peak Hour Traffic – Usually at least as efficient 
(same overall delay to drivers) as traffic signals 
or all-way stops

• Off Peak Traffic – Usually much more efficient 
than traffic signals.

• Multi-lane roundabouts can handle as much 
traffic as a busy signalized intersection
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For many locations, a roundabout will handle peak hour traffic as efficient, or more efficient than a traffic signal, and much more efficient than an all-way stop.
In off-peak periods with low traffic volumes on a main road, a roundabout will be more efficient, since if there’s no other traffic present, a driver entering from the side street can proceed without delay.  At a signal, that driver would need to wait about ten seconds for the signal to clear (yellow and red) from the main street and then give the green signal to the side street.��Roundabouts are not just for intersections with relatively low traffic.  A single lane roundabout can process over 20,000 vehicles per day, while a multi-lane roundabout can handle over 40,000.




Roundabouts – Multi-Modal
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• Roundabouts provide a safer crossing for pedestrians and cyclists
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Roundabouts also provide safer and quicker crossings for pedestrians. Although in theory traffic never stops at a roundabout, the reality is that yielding by vehicles is much more frequent, making a roundabout safer than even a traffic signal with a pedestrian walk/don’t walk indication.  
At a roundabout, a pedestrian travels on the outside of the circulating roadway, and crosses each leg about a car length away from the circulating roadway.  This allows for a safe location where vehicles are traveling slowly, either slowing down to enter the roundabout, or still traveling slow while exiting.  By not allowing pedestrians to cross to the center island, we maintain the free flow movement of vehicles in the roundabout.
 If there is a crash between a motor vehicle and a pedestrian, the severity of the collision is much less, due to the slower speed of the vehicle.
At this roundabout in Montpelier, VT, which is about 300’ from a school, there are about 600 children, 800 pedestrians, and 13,000 vehicles per day.  There were only 4 reportable crashes in 10 years, and injury accidents down 69% from before the roundabout was installed.  North Carolina has over a dozen roundabouts next to or near schools, with no problems.




Roundabouts – Multi-Modal
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• Buses do not have trouble negotiating the roundabout, and 
provide a good location for bus stops
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Roundabouts are designed with all vehicles in mind, and buses have no problems in negotiating a roundabout, as you can see from this roundabout on the NC State campus.  If space is available for a bus pullout, a location past the roundabout is preferred.  If there’s no room for a pullout, a bus stop just before entering the circulating roadway is better, so that traffic in the roundabout doesn’t get blocked by the bus.




Roundabouts –
Geometric Flexibility
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Roundabouts don’t actually have to be round to function well.  In some areas, oval or oblong shaped roundabouts can provide more efficient and safer operation than signals or stop signs.  In this example from Florida, two closely spaced intersections are combined into one roundabout, without needing to realign one of the side roads to intersect across from the other side street, preserving buildings and homes.




Landscaping
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Roundabouts provide opportunities for extensive landscaping.  Because of the lower speeds, the “clear zone”, which provides drivers with space to recover from mistakes, can be reduced, allowing for structures such as this low wall at this roundabout in Durham.  In fact, a vertical element such as this landscaping, or other simple structures, helps motorists see that there’s something up ahead.  However, nothing should be constructed in the center island that would attract pedestrian activity, as pedestrians should keep to the outside pedestrian walkways.  Any landscaping or structures should be designed to be “seen from afar.”




Common Concerns

• Driver Expectation
• Large Trucks
• Cost and Maintenance
• Emergency Vehicle Access
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When a roundabout is recommended for an 
intersection there typically is some public 
resistance. Some of the complaints and questions 
we frequently hear/deal with: 
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In the ten-plus years of installing roundabouts in North Carolina, we have heard many concerns and worries about roundabouts, most of which are misinformation.  Which is why, of course, we developed this presentation to provide accurate information about roundabouts.  These items are probably the most frequently heard from the public.




Driver Expectations
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With older traffic circles, the rules of the road were not always consistent, sometimes allowing the circulating traffic the right-of-way, and sometimes the entering traffic.  With roundabouts, the rules are consistent, with entering traffic always yielding to traffic already in the roundabout.  
An additional complaint is that motorists “don’t know how to drive at a roundabout” and are confused.  A roundabout is much simpler to drive through than any other intersection, since a driver in essence only needs to look to their left when entering to select a gap in traffic to enter the roundabout, and then have a clear, uninterrupted path to their exit.  Although, of course, drivers should always look out for other motorists and pedestrians.
Even if a driver does something unnecessary, such as stopping before entering (when there are no cars in the roundabout), the traffic flow recovers quickly.




Large Trucks
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A roundabout is designed to accommodate large vehicles that require greater turning radii as they travel through the circular portion of the roundabout. A portion of the center island, appropriately called a truck apron, is usually paved to accommodate the rear wheels of the vehicle.




Emergency Vehicles
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Roundabouts also accommodate emergency vehicles.  Motorists at roundabouts are expected to observe the same laws and courtesies as the do on other roadway facilities.  When an emergency vehicle approaches the roundabout, drivers are expected to pull over to provide sufficient room for the emergency vehicle to pass.  If there is not enough room for this to occur, the driver is expected to take the steps necessary to clear the way for the emergency vehicle. This may involve proceeding through the roundabout and then pulling over to the side, or yielding priority to the entering emergency vehicle.



Typical Intersection Costs
• Average single lane roundabout construction costs 

about $600,000
• Maintenance is minimal (mostly mowing any 

additional landscaping is done by others)
• Signalized intersection costs are about $100,000
• Signal maintenance costs are about 

$3,000-5,000 annually
• Construction of turn lanes is about $75,000-

$150,000
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The cost of construction for a roundabout is about $400,000, not including any additional right-of-way.  While this is more than a typical signal installation, which is about $100,000, maintenance costs are much lower, with no significant costs beyond typical pavement maintenance and mowing.  In the long term, roundabouts are often less expensive than signals. And if turn lane construction is necessary, a roundabout often will be cheaper to build than a traditional intersection, both in retrofits or in new construction.





North Carolina Roundabout Trends

• There are about 250 roundabouts in the State, over half 
on the State road system

• The majority of the roundabouts in the State are single 
lane with four approaches

• Multilane roundabouts are becoming more acceptable 
• Downtown areas
• Interchange ramps
• Each of the State’s 14 Transportation Divisions has at 

least one roundabout in operation
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Here’s a few trends that we see in North Carolina with roundabouts.
While most of our roundabouts are still single-lane, more multi-lane roundabouts are being proposed and designed.
Many municipalities are considering roundabouts to control traffic in their downtowns, and to enhance the area.
Roundabouts provide excellent safety and operational benefits at interchanges, and help reduce construction costs.
Roundabouts are being installed across the state.
North Carolina is among the top states in the USA for roundabouts.  Others include Washington, Colorado, Wisconsin, New York, Maryland and California.





North Carolina Roundabouts
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Here’s a map of those roundabouts.  It doesn’t quite stretch yet from “Murphy to Manteo”, however it does go from Franklin to Kitty Hawk.  (And we are looking at a couple of roundabouts in the Murphy area.)



Single Lane Roundabouts in NC
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Clemmons, Forsyth Co.
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This is a picture of NCDOT’s first modern roundabout.  The roundabout is located in Clemmons, on Fraternity Church Road, off of US 158, in front of Clemmons Middle School.  It was installed by Division 9 in 1999, and paid for by the school.



Single Lane Roundabouts in NC
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NC State, Raleigh
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Here’s a roundabout on the North Carolina State campus in Raleigh.  Constructed in 2003, in addition to motor vehicles, it is used by a large number of pedestrians.  Because of its location at a major research university, it is one of the most studied roundabouts in the country.



Multi-Lane Roundabouts in NC
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Old Salem – Main St. at 
Salem St.
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This roundabout in the Old Salem area of Winston-Salem was the first multi-lane roundabout built in North Carolina.



Multi-Lane Roundabouts in NC
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Weddington, NC
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This roundabout in the Old Salem area of Winston-Salem was the first multi-lane roundabout built in North Carolina.



Multi-Lane Roundabouts in NC
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Downtown 
Winston-Salem
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This roundabout in the Old Salem area of Winston-Salem was the first multi-lane roundabout built in North Carolina.



Multi-Lane Roundabouts in NC

54

Griffith Street and 
Davidson Gateway 
Drive

Griffith Street and
Jetton Street

Davidson, NC
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Multiple roundabouts can be built on a corridor, providing safe, efficient traffic operation.  These two multi-lane roundabouts in Davidson are an example of that.
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Michael P. Reese, P.E., C.P.M.
North Carolina Department of Transportation 
Congestion Management Western Regional Engineer
Email: mikereese@ncdot.gov
919-814-4938

Questions?

Access Management Strategies   April 4, 2017


	Access Management Strategies
	Access Management Strategies
	Slide Number 3
	Slide Number 4
	Access / Mobility Relationship
	Access Results in Conflicts �Between Vehicles
	Slide Number 7
	NCDOT-DOH: Mobility is Our Commodity and Roads are Our Products
	What are “modern” roads?
	1920s/30s Cars and Roads
	1940s/50s Cars and Roads
	1960s/70s Cars and Roads
	1980s Cars and Roads
	1990s/2000s Cars and Roads
	Todays Cars and Roads
	Some Positive Impacts  to �“Modern” Roads
	Should we install medians or two-way left-turn lanes on our major roadways?
	TWLTL vs. Median Misconceptions
	5-Lane Roads: What we saw then
	5-Lane Roads: What we know now
	5-Lane Roads: Perception vs. Reality
	Slide Number 22
	5-Lane Roads: Perception vs. Reality
	Median vs. TWLTL Summary
	How can installing a median balance both access and mobility on congested �non-freeways?
	One Option is the Superstreet!
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Variations of Superstreet Designs
	Are there other alternatives to traffic signals for busy at-grade intersections?
	Modern Roundabouts!
	Modern Roundabouts!
	Why Roundabouts?
	Roundabouts - Safety
	Roundabouts – Safety�Crash Reductions Following�Installation of Roundabouts
	Roundabouts – �Capacity and Operation
	Roundabouts – Multi-Modal
	Roundabouts – Multi-Modal
	Roundabouts – �Geometric Flexibility
	Landscaping
	Common Concerns
	Driver Expectations
	Large Trucks
	Emergency Vehicles
	Typical Intersection Costs
	North Carolina Roundabout Trends
	North Carolina Roundabouts
	Single Lane Roundabouts in NC
	Single Lane Roundabouts in NC
	Multi-Lane Roundabouts in NC
	Multi-Lane Roundabouts in NC
	Multi-Lane Roundabouts in NC
	Multi-Lane Roundabouts in NC
	Access Management Strategies
	Slide Number 56

