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Roundabout Site Selection
At the planning level, the selection of roundabout control for intersections requires the
consideration of a number of factors. As a part of research into roundabout operations under
SPR-3530, it is desired to conduct a review of site selection considerations used by INDOT’s
peer agencies for the purpose of assisting engineers in determining whether roundabout control is
feasible.
It is important to be cognizant of the perspective of any analysis of intersection alternatives. In
most existing cases, roundabouts are to be considered as an alternative under certain conditions.
The acceptance of roundabouts has increased in recent years, and it is a possibility that the policy
on intersection control may be that roundabouts will be the default design, to be avoided under
certain conditions—rather than to be a special design to be implemented only under special
conditions.
This review includes listings of situations that are both advantageous and disadvantageous for
roundabouts, based upon a sampling of state agency site selection practices as well as
international (UK) practice. A synthesis of these considerations is then provided as part of a
holistic analysis inclusive of construction and right-of-way (ROW) cost. Finally, an example site
study is provided that uses these criteria to determine the feasibility of roundabout construction.

Comments from INDOT Roundabout Workshop
On April 20, 2011, a workshop was held at the Indianapolis Traffic Management Center to
discuss current INDOT practice with regard to roundabouts and to identify research needs.
Among the topics discussed at the workshop was the various considerations pertinent to site
selection for roundabout construction. A listing of these considerations is provided in Table 1.
These have been organized into several categories that separate different aspects of things to be
considered in a proposed roundabout installation. These are as follows:






Safety. The expected impacts on the crash rate for the intersection, or the need for
upgrading an existing facility to a different control type.
Functionality. The anticipated purpose of the roundabout, its context with adjacent
roadways and intersection and abutting land use characteristics, and the composition of
traffic expected to use the intersection.
Performance. The expected operational characteristics of the roundabout after
installation.
Maintenance. New annual costs or activities associated with the construction of a new
roundabout, balanced against eliminated costs.
Cost. The total life-cycle cost of the roundabout, to be compared against alternatives.

Table 1. Summary of site selection criteria developed during SAC meeting on (date).
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Category
Safety
Functionality

Performance

Maintenance
Cost

Consideration
Crash history
Predicted crash rates
Percentage of trucks by class
School buses
Emergency vehicles
Oversize and overweight vehicles
Pedestrians and Bicycles
Non-traditional vehicles (e.g., horses and horse-drawn vehicles)
Interaction with nearby railroad crossings
Interaction with nearby traffic signals
Access management
Queue Length
Speed
Volume-to-Capacity Ratio
Delay
Emissions
Long term maintenance and plowing cost
Lighting cost
Constructability, construction schedule, and time to deployment
Right-of-way acquisition
Total life cycle cost
Utility movement

The remainder of this document identifies several documents in the literature where a detailed
discussion of roundabout site selection considerations was provided, and concludes with a
synthesis of these considerations and an integration with the above table. At the end of this
document, a checklist is provided that details a site selection procedure proposed for use in
Indiana.
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Literature Review
A literature review was conducted to obtain awareness of the perspective of peer agencies for
roundabout site selection. A search was carried out that scanned through the design manuals of
different state agencies as well as other guidelines and technical memoranda available on the
internet relevant to roundabout site selection. The state of the practice was also reviewed on a
national level with the review of two reports published under the auspices of the National
Cooperative Highway Research Program (NCHRP). Specifically, these were Roundabouts: An
Informational Guide, currently in its second revision, released in 2010; and Modern Roundabout
Practice in the United States, a synthesis document published in 1998. In addition, seven other
documents produced by states or by university research projects for state DOTs, were reviewed.
Many states have included informational material about roundabouts in design manuals, while
other states have compiled a separate roundabout guide. However, not all of these different
resources have included specific information about site selection. Only a handful of those
documents with any discussion of site selection criteria have substantially new content that
differs from existing resources such as the NCHRP documents, also reviewed in this section. Of
the greater body of research material found by investigating state agency and USDOT
roundabout guidelines, nine documents were selected for a more detailed review. Table 2
provides a listing of the sources consulted for this review.

Table 2. List of sources cited in the literature review.
Resource

Comments

Reference

Roundabouts: An Informational
Guide (NCHRP Report 672)

One of the most widely referenced guidance documents on roundabouts in the
US. The report is intended to serve as an advisory document and a repository
for information about roundabouts and specific aspects of planning, design,
operations, and construction, and other relevant topics.

[1]

Modern Roundabout Practice
in the United States (NCHRP
Synthesis 264).
Roundabout Evaluation and
Design: A Site Selection
Procedure (University of
Illinois)
Florida Roundabout Guide

Another nationally available document from USDOT on roundabouts, based
on a synthesis of practice as of the late 1990s.

[2]

A research report from the University of Illinois. This study compiled
findings from a survey of Illinois DOT engineers and practices of peer
agencies in Kansas, Oregon, Maryland, California, and Arizona.

[3]

A substantial guidance document developed by Florida DOT for assisting
state and local agency engineers in roundabout site selection.
A technical memorandum prepared by Iowa State University researchers for
Iowa DOT. The document contains an extensive list of intersection criteria
that are identified as advantageous or not recommended for roundabout
control.
An guidance document for roundabout design. It also contains a brief
discussion of site selection.
A guidance document detailing site requirements and other information for
roundabout site selection and design.

[4]

The traffic manual for Oregon DOT. The manual contains specific
information on roundabout site selection.
A substantial guidance document developed by Wisconsin DOT for in-house
roundabout site selection and design.

[8]

Planning Level Guidelines for
Modern Roundabouts (Iowa
State University)
Maryland DOT Roundabout
Design Guidelines
Roundabouts: Interim
Requirements and Guidance
(New York State DOT)
Oregon DOT Traffic Manual
Wisconsin DOT Roundabout
Guide

[5]

[6]
[7]

[9]
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Breakdown of Considerations by Source
Roundabouts: An Informational Guide (NCHRP Report 672)
This report provides a lengthy discussion of various aspects of roundabout design and
functionality. Chapter 2, “Roundabout Considerations,” presents an overview of the
characteristics of roundabout control related to a number of aspects including safety, operations,
maintenance, and other categories. The advantages and disadvantages of roundabouts from these
different perspectives are summarized in Table 3 below, which is an interpretation of the
information from the report.

Table 3. Roundabout advantages and disadvantages listed in Roundabouts: An Informational Guide [1].
Aspect
Non-motorized
users

Safety

Operations

Access
management
Environmental
factors
Traffic calming

Space

Maintenance /
Operation Cost
Aesthetics

Advantages
 Pedestrian movements conflict with only one
direction of vehicle traffic during each
crossing.
 “Bicyclists have options for negotiating
roundabouts, depending on their skill and
comfort level.”
 Crash severity is reduced for all users.
 Fewer number of conflict points.
 Potentially lower delay than alternative
methods of intersection control.
 Reduction of requirements for storage lanes for
turning movements as required by signalized
intersections.
 May reduce required cycle length, if the
roundabout replaces a critical intersection.
 U-turns can be easily facilitated.

Disadvantages
 Problematic for pedestrians with vision
impairments
 Bicycle ramps may be confused with
pedestrian ramps.
 Increase in certain types of crashes (singlevehicle and fixed-object crashes).
 Multilane roundabouts are problematic for
vision impaired pedestrians.
 High delay may be incurred on movements
that would be given higher priority by other
types of intersection control.
 Specific users cannot be given higher priority
(e.g., emergency vehicles, transit, etc) in
typical designs.
 Midblock intersections may have fewer gaps.

 Noise, air pollution, and fuel consumption may
be reduced.
 Fewer stops occur during off-peak periods.
 Vehicle speeds are reduced.
 Helpful to inform motorists of transitions in
road characteristics.
 May require less storage space along the
approach roadways.
 May enable closer placement of adjacent
intersections than other modes of control.
 No traffic signal equipment required.

 Greater spatial requirements at the intersection
may negatively impact adjacent sites.

 Provides community improvements.

 May create safety hazards depending on
treatment of center island.

 More expensive than alternative traffic
calming measures.
 May require more space at the intersection.

 Landscaping may be required.
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In Chapter 3, “Planning,” a framework for the decision making process is proposed, which has
been reproduced in Figure 1. This framework is intended to represents the “typical” steps in
determining the feasibility of roundabout control for a desired location.












First, the context of the control is to be considered: both site-specific considerations as
well as the overall knowledge of roundabouts within the region that the new roundabout
is to be deployed. The authors suggest that special considerations should be given to the
first roundabout to be installed in a region.
The operational objectives of the roundabout installation should be understood before
embarking on the study.
The number of lanes required for the final roundabout is to be determined based upon the
design volumes. An estimate based on the overall intersection volume (AADT) and
percentage of left turns is provided, which is reproduced in Figure 2. For example, with
20% left turns, a single-lane roundabout will likely be sufficient up to an AADT of
16,000, and a double-lane roundabout will likely be sufficient up to an AADT of 29,000.
The space requirements can be estimated once the required number of circulating
roadway lanes is known. In general, roundabouts require additional space near the
intersection to accommodate the circulating roadway, while traffic signals often require
additional space along the approaches for storage lanes.
Comparisons with alternatives should be made in the process. Alternatives include traffic
signal control, all-way stop control (AWSC) and two-way stop control (2WSC). It is
worth noting that roundabouts are always expected to provide better performance than
AWSC under the same volumes.
Other impacts and opportunities should be analyzed. Site-specific characteristics that are
favorable or unfavorable to roundabout control should be addressed.
Finally, a synthesis of the above steps would be undertaken to formulate the final
conclusion on whether a roundabout is feasible for the site.
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Figure 1. Framework for roundabout planning (from [1]).
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Figure 2. Planning-level daily intersection volumes (from [1]).
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Modern Roundabout Practice in the United States (NCHRP Synthesis 264)
This report [2] is a NCHRP synthesis published in 1998. The content is therefore slightly dated.
Nevertheless it represents an interesting perspective because it was conducted at a time when
roundabout deployments in the US were still very limited. Actually, the considerations for
determining whether roundabout control would be feasible are not too different from other
resources surveyed in this review. A summary of these considerations (summarized from
Chapter 9 of the report) is provided in Table 4.

Table 4. Summary of considerations listed in Modern Roundabout Practice in the United States [2].
Consideration
High accident locations, especially with strong minor street or turning
movements
High delay locations
Traffic signals are not warranted for the intersection
4WSC would be replaced by roundabout
Intersections with more than four legs
Unusual intersection geometry
High left turn flow rates
Traffic patterns are highly variable
Many U-turns occur
Storage capacity for traffic signal queues would be difficult to obtain
Roundabout would replace a pair of closely spaced intersections
Roundabout would mitigate need for full-length road widening
Transitions in road characteristics (speed limits, etc.)
Community improvement

Impact
Appropriate

Inadequate space for adequate roundabout design
Desired level surface for roundabout cannot be achieved
Placement in a coordinated signal system
Traffic volumes too great for adequate performance

Inappropriate
Inappropriate
Inappropriate
Inappropriate

Numerous bicycles and pedestrians
Disabled or blind users
Large numbers of heavy vehicles
Proximity to emergency services (e.g. fire stations)
Proximity to railroad crossings
Roundabout located at top or bottom of grade
Proximity to adjacent traffic signal

“Potentially problematic”
“Potentially problematic”
“Potentially problematic”
“Potentially problematic”
“Potentially problematic”
“Potentially problematic”
“Potentially problematic”

Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
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Roundabout Evaluation and Design: A Site Selection Procedure (University of Illinois)
This is a recent (2009) technical report prepared by researchers at the University of Illinois [3].
The document contains a listing of site conditions that are appropriate or inappropriate for
roundabout control, which are summarized in Table 5 below. The document also contains a site
selection procedure whose purpose is to select roundabout locations from an inventory of
intersections, rather than making specific determinations about individual sites. Crash data,
traffic data, or both would be used to drive this process. A listing of inappropriate conditions
would be used to exclude sites from recommended roundabout construction.

Table 5. Summary of considerations listed in Roundabout Evaluation and Design: A Site Selection
Procedure [3].
Consideration
Historical safety problems
Relatively balanced traffic volumes
High percentages of turning movements
Community improvement
Traffic calming
Widening of approaches is infeasible (e.g., bridge terminals)
Traffic growth is anticipated and future patterns are uncertain
Transitions between different speed environments
Transitions between different land use environments
Roads with historical problems of excessive speed
Alternative control methods (2WSC, Yield, traffic signal) lead to
unacceptable delays to traffic
Intersections with more than four legs
Intersections of arterial roads where traffic speeds are high and left-turning
traffic flows are high
Intersections of local roads where it is desirable not to give priority to
either road
U-turns must be accommodated
Freeway interchange ramps
Close proximity to signalized intersections (queue spillback)
Location within a coordinated signal system
Heavy major street flow and low minor street flow
Physical or geometric complications
Unfavorable topography (leading to steep grade, limited visibility, and
poor constructability)
Heavy bicycle volumes
Heavy pedestrian volumes
Reversible lanes
Presence of large combination vehicles or over-dimensional vehicles and
insufficient space is available to accommodate in a roundabout
Located where signal timing is desired for use as a means of influencing
traffic

Impact
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
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Florida Roundabout Guide
This guide [4] contains a chapter titled “Roundabout Justification” that outlines advantages and
disadvantages of roundabout control. Factors to be taken into consideration for site selection are
organized into seven categories. A summary table from the report is included here in Table 6. In
addition to these categories, an eight-step selection process is defined, with the following
procedures:
1. Obtain common data. This data would include the sort of data normally used for signal
warrant studies. Traffic counts, crash data, traffic composition, transit routing, and
community considerations (such as parking and landscaping) are included.
2. Identify justification category. A reason for the roundabout to be installed is to be
identified.
3. Obtain data requirements specific to a particular category. Based upon the category,
additional data may be required.
4. Perform preliminary geometric design to establish feasibility. A sketch feasibility
analysis is to be carried out based upon a basic design.
5. Analyze the performance of a roundabout. Software-based analysis is to be used to
analyze the operational performance of the intersection. The Florida guidance document
specifies that SIDRA should be used to determine the level of service for the proposed
roundabout.
6. Analyze the performance of alternative control modes. A comparison with alternative
control modes, such as traffic signals, is to be executed.
7. Assess contraindications and propose mitigation treatments. Problematic factors in
roundabout installation are to be listed with potential mitigation steps.
8. Final recommendations. Based upon the results of the above steps, a final
recommendation should be made on the feasibility of roundabout construction. A costbenefit analysis is suggested to support these conclusions.
The guide also lists several “counterindications” for roundabout installation:











Inadequate space for the outside diameter
Level surface cannot be achieved (maximum grade 3–5%)
Locations within coordinated signal networks
Locations with heavy flow on major road and low flow on the minor road (more
appropriate for 2WSC)
High volumes of bicycles, pedestrians, or heavy vehicles (including farm vehicles)
High volumes of disabled and/or visually impaired users
Close proximity to emergency services (e.g. fire stations)
Close proximity to at-grade rail crossings
Intersections at the top or bottom of a grade where adequate sight distance is a concern
Proximity of adjacent downstream signals and potential blocking due to queues
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Table 6. Selection categories from the Florida Roundabout Guide [4].

Planning Level Guidelines for Modern Roundabouts (Iowa State University)
This document [5] includes a detailed exploration of roundabout features and issues related to
roundabout site selection in the planning process. At the core of the site selection discussion is a
listing of considerations under several different categories and their impact on site feasibility. For
this purpose, each factor has been listed as “generally advantageous,” requiring “additional
investigation”, and a situation where roundabout control is “not recommended.” Table 7
summarizes these considerations.
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Table 7. Summary of considerations listed in Planning Level Guidelines for Modern Roundabouts [5].
Category
Safety

Intersection
Geometry

Sight Distance
Operational
Considerations

Roadway
environment

Right-of-way

Consideration
History of right-angle crashes
History of left-turn crashes
History of red light or stop sign running
High volume of pedestrians and high volume of vehicles
Presence of sight-impaired pedestrians
More than four legs
Skewed intersection
Close to neighboring intersection
Within 100 ft of a driveway
Inadequate stopping sight distance
Minimal intersection sight distance with adequate sight lines
Located where queues may extend into other intersections
Located within a coordinated signal system
Located where signal timing is desired for use as a means of
influencing traffic
High 2WSC delay for major movement – peak hours
High 2WSC delay for minor movement – peak hours
High 2WSC delay for major movement – off-peak hours
High 2WSC delay for minor movement – off-peak hours
High AWSC delay for peak hours
High AWSC delay for off-peak hours
High signal delay for major or minor movements during peak
or off-peak hours
High signal delay for left turns without a dedicated lane
High signal delay for left turns without a left-turn phase
High percentage of left-turning vehicles
Where the major movement changes direction
Where “right-turn-on-red” operation is desired
Where there is a need to serve U-turns
Where “right-in-right-out” restrictions apply to the roadway
At exit ramps with heavy left turns
At exit ramps where there is limited storage
Where headways are important when vehicles enter a limited
access facility
Steep grade with large percentage of trucks
Steep grade with low percentage of trucks
Transition from rural to urban environment
Transition from divided roadway to undivided roadway
Speed changes on four-lane expressway
Land use changes
Gateway to a community
Traffic calming
High-speed approaches
Railroad crossings with preemption
Railroad crossings on an approach leg
Railroad crossings through the center island
Near school zones
Traffic growth is anticipated and patterns are uncertain
Right-of-way is limited at the intersection
Right-of-way is limited on the intersection approaches

Impact
Generally advantageous
Generally advantageous
Generally advantageous
Additional investigation required
Additional investigation required
Generally advantageous
Generally advantageous
Additional investigation required
Generally advantageous
Not recommended
Generally advantageous
Additional investigation required
Additional investigation required
Additional investigation required
Additional investigation required
Generally advantageous
Additional investigation required
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Additional investigation required
Generally advantageous
Generally advantageous
Generally advantageous
Additional investigation required
Generally advantageous
Generally advantageous
Generally advantageous
Generally advantageous
Additional investigation required
Additional investigation required
Additional investigation required
Generally advantageous
Additional investigation required
Additional investigation required
Generally advantageous
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Maryland DOT Roundabout Design Guidelines
Maryland is one of the first states to begin constructing roundabouts, and this guide [6] was
prepared in 1995 to standardize roundabout design in the state. The material is therefore based
largely upon a review of international practice, particularly Australian practice, at that time. A
number of site selection criteria are mentioned in the document, for the purpose of “shortlisting”
sites for roundabout construction. These criteria are summarized in Table 8. Guidelines for the
size of the intended roundabout are also provided in terms of the entering and circulating
volumes, which has been reproduced as Figure 3. This figure is based upon the assumption of an
acceptable degree of saturation of 0.8. It is interesting to compare this figure with the total
AADT and percentage of left turns reported in Figure 2.

Table 8. Summary of considerations listed in [6].
Consideration
Heavy minor road delay
Higher delay for traffic signals than roundabout
Heavy left-turning traffic
Intersections with more than four legs or unusual geometry
Rural intersections with a history of crashes involving crossing traffic
“Y” or “T” intersections
Traffic growth is anticipated and patterns are uncertain
Where there is a need to serve U-turns
Freeway ramp locations
Large number of right-angle accidents
Satisfactory geometric design cannot be provided
Coordinated signal system would provide better level of service
Located where signal timing is desired for use as a means of influencing
traffic
Peak period reversible lanes are used
Queue interaction with neighboring signals could present problems

Impact
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Appropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate
Inappropriate

15

Figure 3. Required number of circulating lanes based on entering and circulating volumes (from [6]).
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Roundabouts: Interim Requirements and Guidance (New York State DOT)
This is a guidance document [7] prepared by the New York State Department of Transportation
for the purpose of standardizing roundabouts constructed on state highways. The document
contains a listing of “appropriate applications” for new roundabout construction, and a list of
“site requirements” that are to be taken into consideration for site selection. The narrative
descriptions of these various factors are summarized in Table 9.

Table 9. Summary of considerations listed in [7].
Category
Appropriate
applications

Site requirements

Consideration
Improvement of intersection capacity
Reduction of queue storage requirements
Accommodation of unusual intersection geometries
Accident reduction
Use of controlled access (raised median)
Traffic calming
Community improvement (“aesthetic” considerations)
Level terrain
Low delay in comparison to intersection control alternatives (based on 20-year projected volumes)
Avoids close proximity to adjacent intersections
Entry volumes are balanced
Approach alignments allows entry deflection while also providing adequate sight distance and avoiding
severe horizontal curves
Adequate provisions for pedestrians and bicycles can be provided
Adequate provisions for transit (design vehicle) can be provided
Adequate signage and pavement markings can be provided
Social, environmental, and economic considerations
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Oregon DOT Traffic Manual
The traffic manual released by the Oregon Department of Transportation [8] contains a section
specifically discussing roundabouts. A discussion of considerations to be taken into
consideration for possible roundabouts is included; the main points of that narrative discussion
are summarized below.








Acceptable v/c ratio for the design life should be met.
Roadways with speeds higher than 35 mph require special design considerations.
Roundabouts where two intersecting roadways do not share the same functional
classification should have some consideration for how unbalanced volumes will be
handled. Examples include bypass lanes for right turns or multi-lane approaches for
higher volumes.
Roundabouts with more than four approach legs require special design considerations.
The impact of roundabout control on large trucks should be analyzed prior to requesting
approval of the roundabout design.
Proposals for roundabouts should include an analysis of the impact on corridor
operations. An engineering investigation is needed if the roundabout would interact with
queues resulting from traffic signals, railroad crossings, drawbridges, etc.
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Wisconsin DOT Roundabout Guide
This guide is comprised of several guidance documents that are part of the Wisconsin DOT
Facilities Development Manual. The document outlines several specific procedures to be carried
out to analyze a site for potential roundabout construction. There is not a specific discussion of
site characteristics that would be favorable or unfavorable for roundabouts, although there is a
list of “high potential” locations for roundabout deployment, which is reproduced below [9]:




















Intersections with a high-crash rate or a higher severity of crashes.
Where an existing intersection is failing, for any reason.
Where other alternatives are expensive.
Where aesthetics are an objective.
Transitions in functional class or desired speed change (including rural to urban
transitions).
Where a random/continuous arrival pattern exists.
Where a random/continuous traffic pattern is desired or platoons are especially expensive
and inefficient (on-ramps, bridges).
Freeway ramp terminals.
High-speed rural intersections.
Intersections of dissimilar functional class (arterial-arterial, arterial-collector, arteriallocal, collector-collector, collector-access).
4-leg intersections with entering volumes are less than 8,000 vph or approximately
80,000 ADT.
3-leg intersections of any volume.
2-way stop control intersections with a high-crash rate or a higher severity of crashes.
Intersection of two signalized progressive corridors where turn proportions are heavy
(random arrival is better than off-cycle arrival).
Closely spaced intersections where signal progression cannot be achieved.
Locations where future access will be added to the intersection.
Replacement of 4-way stops.
Intersections near schools.
Other intersections where safety is a major concern, such as HSIP Funds.
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Synthesis: A Site Analysis Procedure for Indiana State Highways
The various considerations developed during the roundabout workshop, and additional ones
uncovered in the literature review, were compiled and divided among several categories which
shared both a particular aspect such as safety or operational characteristics, and a common data
set needed to perform a feasibility analysis. This listing is shown in Table 10. This list was
written to serve as a general guideline and to represent the consensus from the literature review.
It was possible to establish consensus across most of the different references for the majority of
the considerations. For example, it is generally agreed upon that roundabouts are excellent for a
situation where it is desired to transition between two speed zones, and that they should be
avoided if there are reversible lanes. There were a few instances where contradicting statements
were found from different sources. In this case, the majority opinion was taken when this could
be discerned. For example, the Wisconsin DOT Roundabout Guide mentions that intersections of
“dissimilar functional class” roadways are “high potential” locations for roundabouts. However,
the Oregon DOT traffic manual and the Florida Roundabout Guide specifically caution against
using roundabouts at intersections of dissimilar functional classes (or where one road is high
flow and the other is low flow). In general, roundabout control is found to experience problems
when applied to situations where there are unbalanced traffic flows, which would be a likely
result from the intersection of two roadways having a dissimilar functional class. In particular,
2WSC would prove to have better operational performance when one of the roadways is a lowvolume street. Ultimately, this factor was listed in the “unfavorable” category.
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Table 10. Synthesis of selection criteria.
Data Required

Favorable conditions for
roundabouts

Unfavorable conditions for
roundabouts

Safety

 Intersection / roadway crash
history
 Approach speeds
 Roadway geometry
 Local traffic characteristics

 History of safety problems
 On problematic roadway alignment
and cannot be relocated
 Transition between two different
speed zones is desired

 High pedestrian or bicycle traffic
 Hearing or visually impaired
pedestrian traffic
 Railroad crossings are in close
proximity
 Intersection skew will produce poor
roundabout geometry and additional
ROW to improve alignments cannot
be acquired

Functionality

 Proposed site terrain
 Local land use
 Distances to neighboring
intersections
 Roadway geometry,
locations of bridges
 Local traffic characteristics

 Low truck traffic
 Traffic calming is desirable
 Transition between two different
types of land-use areas is desired
 Will provide a desired community
“gateway”
 Will replace AWSC (crossing
roadways have similar
priority/functional class)
 Heavy left turns or U-turns are
anticipated
 Simplifies complex intersection
geometry (4+ approaches, etc.)
 There is an access management
need on the roadway(s)










High truck traffic
Steep grade or difficult terrain
Reversible lanes are used
Adequate geometry for circulating
roadway and approaches cannot be
provided
One crossing roadway has very heavy
traffic compared to the other
(dissimilar priority/functional class)
Nearby intersections will generate
queues that would spill into the
roundabout
In the middle of a coordinated signal
system
Existing site features transit facilities,
parking, or driveways that cannot be
relocated

Performance of
Roundabout

 Design period volumes
 Growth factors for 20-year
horizon
 Pedestrian and bicycle
volumes (if applicable)
 Performance analysis

 Roundabout does not suffer
undesirable capacity deficiencies
over the design life (20 year
horizon)
 Roundabout level of service / delay
performance is satisfactory

 Roundabout suffers undesirable
capacity deficiencies over the design
life (20 year horizon)
 Roundabout level of service / delay
performance is unsatisfactory

Performance of
Alternatives

 (Same data as above step)
 Performance analysis of
roundabout and alternative
intersection designs

 Roundabout provides better
performance (life cycle cost) than
alternatives

 Roundabout does not provide better
performance (life cycle cost) than
alternatives

Maintenance

 Site characteristics
 Agency maintenance
contracts or procedures

 Existing power facilities exist to
provide for lighting
 Existing contracts or procedures
exist to provide for landscape
maintenance

 Terrain problematic for adequate
drainage of circulating roadway
 Difficulty in obtaining power to
provide lighting
 Difficulty in obtaining landscape
maintenance

Cost /
Constructability

 Sketch design
 Knowledge of right-of-way
and utilities impacted
 Historical unit costs
 Desired budget for
intersection improvement

 Construction cost is feasible

 Construction cost is unfeasible (e.g.,
substantial ROW acquisition costs,
utility relocation, driveway relocation,
earth movement, etc.)
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Category 1. Safety






Data required
o Intersection crash history.
o Approach speeds.
o Roadway geometry.
o Local traffic characteristics.
Generally favorable conditions
o There is an existing history of safety problems at this intersection. There is a high
incidence of crashes, or a high severity of crashes. Such intersections would likely
benefit from the installation of a roundabout.
o The intersection occurs on a problematic roadway alignment, and cannot feasibly
be relocated. An example would be a current 2WSC intersection where the
crossing street traffic has historically been low, but over time it has grown to the
point where a different control type is needed. However, the use of a traffic signal
or other forms of control may be problematic with the curved approach (e.g., it
would be difficult for traffic on the curved approaches to see the upcoming signal
heads).
o The intersection marks the transition between two speed limit zones, or the speed
limits zones can be easily restructured to accommodate the new roadway design
after construction. Roundabouts are useful in these situations because they
compel motorists to reduce their speeds. This encourages compliance with a
different speed limit than the alternative, which might consist simply of a
“BEGIN” label on a speed limit sign.
Infeasible or requiring special design consideration
o Locations where high pedestrian or bicycle traffic is anticipated may be
problematic for roundabout control, unless special design considerations are
provided to accommodate these modes. It should be noted that roundabout
designs typically require pedestrians to increase their walking distance to traverse
the intersection.
o Locations where large numbers of visually impaired pedestrians are likely to be
present may be inappropriate for roundabout control, without special design
considerations.
o If railroad crossings in close proximity, a roundabout is probably not a feasible
option for intersection control. There are two primary concerns with a nearby
railroad crossing, as illustrated in Figure 4: the ability of traffic queued at the
roundabout to clear the crossing when a train approaches (Figure 4a), and the
potential spillback of queues at the railroad crossing into the circulating roadway
(Figure 4b).
o At intersections with significant skew, where the crossing roads form a tight
angle, it can sometimes be difficult to establish sufficient stopping sight distance
on approaches at a narrow angle, or to achieve the desired speed reduction on
approaches at a wide angle. These impacts can be mitigated by changing the
alignments to make the approaches more perpendicular, but this will likely require
additional ROW to be acquired.
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(a) Roundabout entry from the crossed approach (track clearance problem).

(b) Roundabout exits to the crossed approach (spillback problem).
Figure 4. Two potential problems with roundabouts and nearby railroad crossings.
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Category 2. Functionality


Data required
o Terrain characteristics at proposed site.
o Local land use.
o Distances to neighboring intersections.
o Roadway geometry and bridge locations.
o Local traffic characteristics.



Generally favorable conditions
o The percentage of trucks is expected to be low.
o Traffic calming is desirable on the crossing roadways.
o The roundabout will serve as a transition between two types of land-use areas
(e.g., between commercial and residential areas).
o The roundabout will serve as a gateway or significant entry point to a community.
(Importantly, it is state policy to avoid adding structures to the center of the
roundabout. This should not be an expected feature of potential roundabouts on
state highways).
o The roundabout will replace AWSC or minimally warranted signals, which would
have most likely been in use because the crossing roadways have similar
priority/functional class, and similar traffic levels and compositions.
o A substantial number of left turns or U-turns are expected.
o The existing intersection geometry is complex, irregular, or otherwise difficult to
navigate for traffic. Examples of irregular intersection geometries simplified by
roundabout designs are provided in Figure 5.
o The presence of a roundabout would be in agreement with access management
policies on the crossing roadways. For example, if it is desirable to completely
eliminate midblock left-turns on the roadways by use of a median barrier,
provision for U-turns can be made with roundabouts.



Infeasible or requiring special design consideration
o The percentage of trucks is expected to be high.
o The intersection approaches have steep grade (positive or negative) or otherwise
difficult terrain that would impact traffic flow.
o Reversible lanes are used on either crossing roadway.
o The intersection is situated such that adequate geometry for the circulating
roadway and the approaches cannot be provided.
o The crossing roadways have dissimilar traffic levels (and therefore dissimilar
priority/functional class). This can be problematic if it is expected to lead to
unbalanced traffic volumes.
o Nearby intersections are likely to generate queues that may spill into the
roundabout.
o The roundabout would be situated in the middle of a coordinated signal system
and it is undesirable to break coordination.
o The existing roadways have features that would be difficult to eliminated or
relocated. Examples might include parking spaces, driveways, or transit facilities.
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a) Buffalo, NY: Before

b) Buffalo, NY: After

Golden, CO: Before

Golden, CO: After

Colville, CO: Before

Colville, CO: After

Figure 5. Roundabouts used to simplify irregular intersection geometries.
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Category 3. Performance of Roundabout


Data required
o Design period volumes.
o Growth factors for 20-year horizon.
o Pedestrian and bicycle volumes (if applicable).
o Performance analysis carried out using the HCM, or in a software analysis
program such as SIDRA, ARCADY, or VISSIM for the appropriate number of
circulating lanes and bypass lanes that would be used in subsequent designs.



Favorability / Unfavorability Criteria
o The roundabout should not suffer undesirable capacity deficiencies over its design
life (as determined by approach volume-to-capacity ratios).
o The delay and queue performance of the roundabout is satisfactory during its
design life (e.g., a level of service of “C” or better, as determined by the context
of the project and agency objectives).
During this step it would be possible to determine the number of lanes (circulating
roadway and bypass lanes, if needed) that would be required for a roundabout alternative
to perform with a satisfactory level of service.

Category 4. Performance of Roundabout Alternatives


Data required
o Design period volumes.
o Growth factors for 20-year horizon.
o Pedestrian and bicycle volumes (if applicable).
o Performance analysis carried out using the HCM, or in a software analysis
program such as SYNCHRO or VISSIM for the appropriate equivalent
intersection design (including the existing design for a “do-nothing” alternative).



Favorability / Unfavorability Criteria
o The roundabout alternative should have superior performance as compared to the
alternatives, including the “do-nothing” alternative. The determination of
“performance” in this case would typically be defined by agency standard
practices. A possible approach would be to consider comparing life-cycle benefitcost ratios between roundabouts and alternative types of intersection control.
When possible, the impact of the roundabout on a greater street system should be
taken into consideration. For example, a system of multiple adjacent intersections
on a roadway should be compared as a system rather than each intersection
individually.
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Category 5. Maintenance


Data required
o List of roundabout maintenance needs (typically landscaping and lighting).
o Existing agency maintenance contracts or procedures.



Generally favorable conditions
o Existing power facilities exist to provide for lighting at the site.
o Existing contracts or procedures (and perhaps agency personnel) exist to provide
for maintenance of roundabout landscaping.



Infeasible conditions
o The terrain is problematic for providing adequate drainage of the circulating
roadway.
o It is infeasible to provide for lighting at the site.
o It is infeasible to provide for landscape maintenance at the site.

Category 6. Cost and Constructability


Data required
o Footprint of the roundabout based on a sketch design with the appropriate number
of lanes and/or bypass lanes, as determined from the performance analysis.
o Knowledge of the on-site ROW situation (e.g. a map of the property lines) and
utility locations.
o Historical unit costs for estimating purposes.
o The total budget that is available to be spent on the intersection improvement.



Favorability / Unfavorability Criteria
o The estimated life cycle cost must be feasible. This means it must fall within the
appropriate budget for the project.
This estimate should take into account any foreseeable significant costs that
would be incurred during the construction process. This would include additional
ROW acquisition to secure the space needed for the roundabout; the movement
of utilities; relocation of driveways; earth movement; adjustment to roadway
alignments; and other factors suggested in the sketch design process. The life
cycle cost should include costs for lighting and maintenance, and traffic
management during construction (use of temporary signals, etc.).

Final Recommendation
The outcomes of the above process should be used to determine whether to advance the project
to the final design. If the final project cost is acceptable, and there are no unfavorable conditions
(that cannot be mitigated in the roundabout design), it should be recommended to initiate a full
design project.
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Roundabout Planning Checklist
Safety

Favorable Conditions
History of safety problems
Problematic roadway alignment
Transition between speed zones

Unfavorable Conditions
High pedestrian or bike traffic
Impaired pedestrians
Railroad crossings in close proximity
Unsatisfactory approach geometry

Functionality

Low truck traffic
Traffic calming desired
Transition between land use areas
Replacement of AWSC
Heavy left turns or U-turns
Simplifies intersection geometry
Access management

High truck traffic
Steep grade
Reversible lanes
Difficult terrain for geometry
Dissimilar functional class roadways
Nearby intersection queues
Amid coordinated signal system
Problematic site features

Roundabout
Performance

Satisfactory v/c ratio
Satisfactory delay performance

Unsatisfactory v/c ratio
Unsatisfactory delay performance

Comparison with
Alternatives

Alternative
Existing Intersection (Do-Nothing)
Roundabout

Life Cycle Benefit-Cost Ratio

Satisfactory comparison

Unsatisfactory comparison

Maintenance

Existing power
Existing maintenance contracts

Power can not be provided
Maintenance cannot be provided
Drainage problems anticipated

Cost and
Constructability

Estimated Construction Cost
Estimated Construction Budget

Notes
If no favorable conditions are found, are there any mitigating circumstances that would warrant the
installation of a roundabout at this location?

If unfavorable conditions are found, how will these be mitigated?
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