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Geometric Design of 

Roundabouts 



The geometric design of a roundabout requires the balancing of competing
design objectives. Roundabouts operate most safely when their geometry forces
traffic to enter and circulate at slow speeds. Poor roundabout geometry has
been found to negatively impact roundabout operations by affecting driver lane
choice and behavior through the roundabout. Many of the geometric param-
eters are governed by the maneuvering requirements of the design vehicle.
Thus, designing a roundabout is a process of determining the optimal balance
between safety provisions, operational performance, and accommodation of the
design vehicle.

Roundabout design involves
trade-offs between safety,
operations, and accommoda-
tion of the design vehicle.

Some roundabout features are
uniform, while others vary
depending on the location and
size of the roundabout.

Roundabout design is an 
iterative process.

Geometric Design of Roundabouts
1 INTRODUCTION

The contents of this course are
intended to serve as guidance,
not as a standard or rule.

The use of a design technique
not explicitly included in this
course or a value that falls
outside of the ranges presented
in this course does not auto-
matically create a fatal flaw or
unsafe condition provided that
the design principles can be
achieved.

While the basic form and features of roundabouts are usually 
independentof their location, many of the design outcomes depend on the 
surrounding speedenvironment, desired capacity, available space, required 
numbers and arrange-ments of lanes, design vehicle, and other geometric 
attributes unique to eachindividual site. In rural environments where approach
 speeds are high and bicycle and pedestrian use may be minimal, the design 
objectives are significantlydifferent from roundabouts in urban environments 
where bicycle and pedestriansafety are a primary concern. Additionally, many 
of the design techniques aresubstantially different for single-lane roundabouts 
than for roundabouts withtwo or more lanes.

As described in this course, roundabout design is an iterative process where a 
variety of design objectives must be considered and balanced within 
site-specific constraints. Maximizing the operational performance and safety for
 a roundabout requires the engineer to think through the design rather than rely 
upon a design template. Throughout this course, ranges of typical valus are 
given for many of the different geometric elements to provide guidance in the 
design of individual roundabout components. The use of a design technique not 
explicitly included in this course or a value that falls outside of the ranges 
presented does not automatically create a fatal flaw or unsafe condition 
provided that the design principles presented in Section 2 can be achieved.

Exhibit 1 provides a general outline for the design process, incorporating 
elements of project planning, prelinimary design, and final design into an iterative
process. Information from the operational analysis is used to determine the 
required number of lanes for the roundabout (single or multilane), which dictates 
the required size and many other design details. The basic design should be laid 
out based upon the principles identified in Section 2 to a level that allows the 
engineer to verify that the layout will meet the design objectives.  The key is to 
conduct enough work to be able to check the design and identify whether 
adjustments are necessary. Once enough iteration has been performed to identify 
an optimum size, location, and set of approach alignments, additional detail can 
be added to the design based upon more specific information provided in sections 
4 through 6 related to single-lane, multilane, and mini-roundabouts, respectively.
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Identify Lane Numbers/Arrangements 

Identify Initial Design Elements: 
• Size 
• Location 
• Alignment 
• Sidewalk and buffer widths 
• Crosswalk location and alignment 

path 
• Natural path 
• Design vehicle 
• Sight distance and visibility 

design 
• Bicycle design 
• Vertical design 
• Curb, apron, and 

pavement design 
 

 

Applications 

Iterate 

Roundabouts 

• Entry/exit design 
• Design vehicle 

accommodation 
• Circulating 

roadway and 
center island 

 

Roundabouts 
• Path alignment 
• Avoiding 

exiting/circulating 
conflicts 

• Side-by-side 
design vehicles 

• Distinguishing 
principles for 
mini-roundabouts 

• Design at 3-leg 
intersections 

• Design at 4-leg 
intersections 

 

External Input (other technical 
studies, environmental 

documents, stakeholder and 
community input, etc.) 

Other Design Details  

Exhibit 1
General Design ProcessOperational Analysis  

Section 4:  
Single-Lane 

Section 6:  
Mini-Roundabouts 

Section 7:  Performance Checks •

 Fastest 

   Section 5:
  Multilane 

Section 8: Design Details  

• Pedestrian 

• Construction issues 

• Illumination
• Landscaping 

•    Traffic control devices
 

• Closely spaced roundabouts (Section 9) 
• Interchanges (Section 10)  
• Access management (Section 11) 
• Staging of improvements (Section 12) 
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This section describes the principles and objectives common to the design of all
categories of roundabouts. Note that some features of multilane roundabout design
are significantly different from single-lane roundabout design, and some tech-
niques used in single-lane roundabout design may not directly transfer to multilane
design. However, several overarching principles should guide the development of
all roundabout designs.

Achieving these principles should be the goal of any roundabout design:

• Provide slow entry speeds and consistent speeds through the roundabout
by using deflection.

• Provide the appropriate number of lanes and lane assignment to achieve
adequate capacity, lane volume balance, and lane continuity.

• Provide smooth channelization that is intuitive to drivers and results in
vehicles naturally using the intended lanes.

• Provide adequate accommodation for the design vehicles.

• Design to meet the needs of pedestrians and cyclists.

• Provide appropriate sight distance and visibility for driver recognition of
the intersection and conflicting users.

Each of the principles described above affects the safety and operations of
the roundabout. When developing a design, the trade-offs of safety, capacity,
cost, and so on must be recognized and assessed throughout the design process.
Favoring one component of design may negatively affect another. A common
example of such a trade-off is accommodating large trucks on the roundabout
approach and entry while maintaining slow design speeds. Increasing the entry
width or entry radius to better accommodate a large truck may simultaneously
increase the speeds that vehicles can enter the roundabout. Therefore, the engi-
neer must balance these competing needs and may need to adjust the initial
design parameters. To both accommodate the design vehicle and maintain slow
speeds, additional design modifications could be required, such as offsetting the
approach alignment to the left or increasing the inscribed circle diameter of the
roundabout.

2 PRINCIPLES AND OBJECTIVES

Exhibit 2 provides a review of the basic geometric features and key dimen-
sions of a roundabout.
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This course is organized such that the design principles common 
among all roundabout types are presented first. Even at the concept level, 
engineers areencouraged to develop designs that are consistent with the design 
principles inorder to depict realistic impacts and to better define the required 
geometry. Poorconcepts can lead to poor decision-making at the feasibility stage 
and can make itmore difficult to generate large changes to a design at a later stage.
 More detaileddesign considerations specific to single-lane, multilane, and 
mini-roundabouts aregiven in subsequent sections of the course.



The operating speed of a roundabout is widely recognized as one of its most
important attributes in terms of safety performance (1). Although the frequency of
crashes is most directly tied to volume, the severity of crashes is most directly tied
to speed. Therefore, careful attention to the design speed of a roundabout is fun-
damental to attaining good safety performance (2). Maximum entering design
speeds based on a theoretical fastest path of 20 to 25 mph (32 to 40 km/h) are rec-
ommended at single-lane roundabouts. At multilane roundabouts, maximum
entering design speeds of 25 to 30 mph (40 to 48 km/h) are recommended based
on a theoretical fastest path assuming vehicles ignore all lane lines. These speeds
are influenced by a variety of factors, including the geometry of the roundabout
and the operating speeds of the approaching roadways. As a result, speed man-
agement is often a combination of managing speeds at the roundabout itself and
managing speeds on the approaching roadways.

The most critical design objec-
tive is to maintain low and con-
sistent speeds at the entry and
through the roundabout.

Exhibit 2
Basic Geometric Elements ofa
 Roundabout

2.1 SPEED MANAGEMENT

Achieving appropriate vehicular speeds for entering and traveling through
the roundabout is a critical design objective as it has profound impacts on safety
of all users; it also makes roundabouts easier to use and more comfortable for
pedestrians and bicyclists. A well-designed roundabout reduces vehicle speeds
upon entry and achieves consistency in the relative speeds between conflicting
traffic streams by requiring vehicles to negotiate the roundabout along a curved
path. Exhibit 3 shows an example of a roundabout where the approach align-
ment and entry geometry manage speeds entering the roundabout.
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In addition to achieving an appropriate design speed for the fastest movements,
another important objective is to achieve consistent speeds for all movements. Along
with overall reductions in speed, speed consistency can help to minimize the crash
rate between conflicting streams of vehicles. This principle has two implications:

• The relative speeds between consecutive geometric elements should be
minimized, and

• The relative speeds between conflicting traffic streams should be minimized.

Kennewick, Washington

Exhibit 3
Example of Using Geometry

to Manage Vehicle Speeds

2.2 LANE ARRANGEMENTS

International studies have shown that reducing the vehicle path radius at the
entry (i.e., deflecting the vehicle path) decreases the relative speed between enter-
ing and circulating vehicles and thus results in lower entering–circulating vehicle
crash rates. However, reducing the vehicle path radius at multilane roundabouts
can, if not well designed, create poor path alignment (path overlap), greater side
friction between adjacent traffic streams, and a higher potential for sideswipe
crashes (3). Therefore, care must be taken in design to promote drivers naturally
maintaining their lane. Guidance on measuring vehicle fastest path speeds is 
provided in Section 7.1.

Exhibit 4 illustrates a two-lane roundabout where the needed lane configura-
tions on the eastbound approach are a left-turn and a shared left-through-right
turn lane. For this lane configuration, two receiving lanes are needed within the
circulatory roadway. However, the exit for the through movement must be a single
lane to ensure proper lane configurations. If a second exit lane was provided
heading eastbound, the result would be overlapping vehicle paths between exiting
vehicles on the inside lane and left-turning vehicles that continue to circulatearound
 the outside lane.

Part of the planning process involves conducting an operational analysisfor a 
roundabout. An outcome of that analysis is the required number of entry lanesto serve 
each of the approaches to the roundabout. For multilane roundabouts, caremust be 
taken to ensure that the design also provides the appropriate number oflanes within 
the circulatory roadway and on each exit to ensure lane continuity.
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