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An Introduction to



Roundabouts Modern roundabouts were developed in the 1960s and now are gaining wide use across the United States. The modern roundabout is a circular intersection in which approaching vehicles yield the right-of-way to circulating traffic and then travel counterclockwise around a raised center island to their desired exit. The design of the approaches, turning radius and travel paths requires all traffic to slow to about 20 mph and maintain that speed throughout the roundabout. The consistently low speeds create an environment that minimizes risk and severity of accidents. Roundabouts versus Traffic Circles (Rotaries) Comparing a modern roundabout to an older rotary (or sometimes called traffic circle) is like comparing an apple to an onion simply because both are round. The two are vastly different. Rotary (aerial shown): Diameter: 450 ft Design Speed: ~ 40mph High speed merging and weaving Priority to entering vehicles Numerous Perpendicular Approaches Modern Roundabout (drawing): Diameter: 160 ft Design Speed: ~ 20 mph Yield on Entry Flared entries with splitter islands Rotaries Versus Roundabouts



Rotaries were mainly built along the east coast in the early 1900s. They typically are very large diameter, higher speed facilities with multiple approach roadways that do not require yield on entry. They often depend on numerous merging / diverging movements to function. Rotaries are sometimes equipped with traffic signals and the circulating traffic can get very congested. Many of these rotaries are being replaced, some with modern roundabouts such as the photo at right of a rotary in Kingston, NY. Rotary (large circle) being replaced by Modern roundabouts are significantly smaller, and require Modern Roundabout (smaller circle) vehicles to negotiate a sharper curve to enter. The travel speeds in roundabouts are similar between approach and circulating traffic and are much slower than speeds in traffic circles and rotaries. The consistent “yield on entry” makes it virtually impossible for a modern roundabout to become gridlocked.
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Comparing Roundabouts To A Signalized Intersection Function: There have been numerous studies completed throughout the United States to identify the impact of roundabouts on the function and capacity of an intersection. When placed in appropriate locations, intersections converted to roundabouts typically experience significant improvements in traffic flow. On average, roundabouts that replace stop signs typically result in a 20% reduction in vehicle delays, and roundabouts that replace traffic signals see delay reductions above 50%. Emissions: The reduced delays result in significantly reduced emissions in roundabout intersections versus stop signs or signals. Conflict Points: The diagram at right shows the conflict points related to the two different intersection types. Because all vehicles travel the same direction in a roundabout, the number of conflict points (8) is much lower than at an intersection controlled by traffic signals or stop signs (32). In addition, a modern roundabout has NO crossing conflicts. Crossing conflicts are those that typically result in more severe broadside collisions. Conflict Point Comparison – Signalized Intersection (32) to Roundabout (8)



Safety: Several features of a modern roundabout promote safety over a stop controlled or signalized intersection. At traditional intersections, some of the most common types of crashes are right-angle, left-turn, and head-on collisions. These types of collisions can be severe because vehicles may be traveling through the intersection at high speeds. With roundabouts, these types of potentially serious crashes are essentially eliminated because vehicles are traveling slowly in the same direction. The vehicle-to-vehicle conflicts that occur at roundabouts generally involve a vehicle merging into the circular roadway, with both vehicles traveling at low speeds (20 mph). A 2001 study completed by the Insurance Institute for Highway Safety of 23 intersections in the United States reported that converting intersections from traffic signals or stop signs to roundabouts reduced injury accidents by 80 percent and all crashes by 40 percent. Emergency Response: Roundabouts are designed to accommodate emergency vehicles, including fire trucks and ambulances. Maneuvering through a roundabout is no different for emergency vehicles than making their way through signalized intersections with raised medians etc. In Loveland, Colorado a new regional hospital will have a series of four roundabouts along the arterial that serves as its main access. Spatial Requirements: Roundabouts typically require slightly more space directly in the intersection for the circulatory roadway, while signalized intersections need wider roadways (and more space) on the approaches to accommodate required right and left turn auxiliary lanes. Cost: Construction cost comparisons need to be completed for each individual location. Right of Way requirements vary, and additional pavement for a roundabout’s circulatory roadway is often offset by less pavement needed on the approaches. Landscaping can also greatly impact cost. Maintenance costs are often considered neutral as signalized intersections require electricity and ongoing maintenance of poles, signal heads etc, while roundabout can require maintenance of landscaping. If consideration is given to costs associated with crashes, then roundabouts are significantly less expensive because they result in far fewer injury and fatal crashes than traffic signals.
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Aesthetics: Roundabouts can provide an opportunity for enhanced intersection aesthetics through the use of landscaping the center island and approaches. Many municipalities are using roundabouts as a “gateway” into an area. Use by Large Trucks Roundabouts are designed to accommodate the same vehicles as a signalized or stop controlled intersection. To accommodate vehicles with large turning radii such as trucks, buses, and tractor-trailers, roundabouts provide an area between the circulatory roadway and the central island, known as a truck apron, over which the rear wheels of these vehicles can safely track. The truck apron generally is slightly raised and composed of a different material texture than the paved surface, to discourage routine use by smaller vehicles.



Sample Landscaping in Center Island



Pedestrian and Bicycle Safety (Especially Close to Schools) Many people perceive a signalized intersection with pedestrian push buttons and crossing signals to be safer than uncontrolled crosswalks at a roundabout. Statistically, the opposite is true!



Truck Movements



At a signalized intersection, pedestrians have the luxury of a push button and “walk” signal phase to assist in crossing the road. However, the pedestrians need to pay attention to right and left turning vehicles operating on the same phase. A pedestrian in a signalized intersection needs to navigate the entire road width, and there are three conflict points - one of which is for vehicles coming from behind the pedestrian. In the roundabout, pedestrians walk on sidewalks around the perimeter of the circulatory roadway. As pedestrians cross the roadway, they cross only one direction of traffic at a time. Although there is not a protected or specific signal phase, there is only one direction of travel and one lane of travel to cross prior to reaching a refuge island. There are only two conflict points, both of which are perpendicular to the pedestrian direction and easy to see. Studies in Europe indicate that, on average, converting conventional intersections to roundabouts can reduce pedestrian crashes by about 75%. Additionally, vehicle / pedestrian crashes at roundabout intersections have a significantly lower average severity than for a signalized intersection due to the low travel speeds. Five (5) percent of pedestrians hit by a vehicle traveling 20 mph will likely die. The fatality rate jumps to 80 % for cars going 40 mph. Pedestrian Conflict Comparison



There are more than 30 schools across the United States with roundabouts in the close vicinity, including more than a dozen elementary schools. In Howard, Wisconsin prior to construction of two area roundabouts, students were required to arrive by car or bus. Now, both pedestrians and bicycles are welcome as the previously dangerous intersections have been converted to roundabouts. Page 3 of 4



Are Roundabouts Always the Right Solution? Not at all. As with any traffic control device, an analysis needs to be completed to determine the benefits and limitations of a roundabout, and whether it is more advantageous than a stop controlled or signalized intersection. Generally, intersections that MAY lend themselves to roundabouts include those areas with: • Balanced approach volumes on all legs, • High percentage of left turning movements, • More than four approach legs, • Limited sight distance, and • High accident locations. Generally, intersections that may NOT be good candidates for roundabouts include those areas with: • Topographic or site constraints that limit the ability to provide appropriate geometry • Highly unbalanced traffic flows (i.e. very high traffic voles on the main street and much lighter volumes on the side street), • Very busy intersections where a roundabout cannot provide the capacity required, and • Isolated intersection within an existing network of traffic signals. Public Perception of Roundabouts Citizens and elected officials have long been accustomed to the installation of traffic signals; the roundabout as an alternative is in some communities still a new concept for which acceptance and understanding can take time. Despite the functional, safety and other advantages of roundabouts, effectively and convincingly communicating the benefits to the public is often the greatest challenge in a roundabout project. Initially, most drivers are skeptical, and many strongly opposed, to roundabouts when they are proposed. A number of studies have shown that typically, only 1/3 of drivers support a roundabout before construction. Shortly after construction is complete, the percent of drivers supporting the roundabout increases to 50 %. And follow up surveys after roundabouts have been in place for more than one year found the level of public support at 70% on average. These high levels of initial opposition are almost always related to misconceptions such as impressions that modern roundabouts are like rotaries on the east coast, concern for pedestrian safety, and the ability for truck traffic to utilize roundabouts. An intensive, consistent and deliberative public education and outreach program is important for public entities that plan to construct their first roundabout.
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