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SIGNING FOR EFFECTIVE ROUNDABOUTS APPROACH SPEED REDUCTION 

BACKGROUND 
Appropriate deceleration on approaches to roundabouts is primarily accomplished through the use of applicable geometric 
design principles; however, traffic control devices (specifically signing and markings on the approach) also serve a vital role in 
communicating to the approaching driver what speed profile should be anticipated. This project will provide a resource for 
engineers to identify and select appropriate speed reduction treatments for high-speed approaches to roundabouts. These 
treatments could be traditional signs, pavement markings, curb treatments, or advanced devices such as speed-activated LED
enhanced warning signs. The research will examine best practices and research literature on speed reduction techniques for 
high-speed approaches for all intersection types, as well as treatments for work zones and horizontal curves. This large body of 
experience and research will be assessed for applicability to roundabout intersections. The project will develop decision aids, 
typical layout drawing, and recommended wording for warrants for application of traffic control devices and other speed 
reduction treatments. These recommendations will consider geometric design features, roadside use, roadway lighting, and 
vehicle mix. The project will also identify research gaps and make recommendations for evaluation methods for the 
effectiveness of the treatments. The treatments recommended from this project could improve speed compliance and reduce 
speed differentials near roundabouts for lower cost than a change to the geometric design of the intersection. 

OBJECTIVE 
This project will provide a resource for engineers to identify and select appropriate speed reduction treatments for high-speed 
approaches to roundabouts. These recommendations will be based on previous research and experience of practitioners 
throughout the United States. The proposed approach will be a cost-effective method of providing broadly applicable options 
and recommendations for treatments that can be used throughout the state of Minnesota. Results from this project will be 
implemented through the installation ofrecommended treatments to improve speed reduction at roundabout intersections in 
Minnesota. The research results will be in a format appropriate for adoption into the Minnesota Manual on Uniform Traffic 
Control Devices (MUTCD). Opportunities for implementation and evaluation of these recommendations are available at every 
high-speed roundabout intersection in the state. The recommendations can be implemented by local, county, and state roadway 
designers, traffic engineers and their supporting consulting firms. 

SCOPE 
Techniques to control approach speed have been evaluated in numerous previous studies in the context of high-speed 
roundabouts, other rural intersection types, horizontal curves, urban fringe transition area, and work zones. Although the main 
objective of this project is specific to roundabouts, the University feels that from a driver perspective the speed reduction 
techniques used in other applications will apply to roundabouts as well. The University's approach is to methodically catalog 
this previous research to assess its applicability to roundabouts. The University will also contact state and county transportation 
officials in Minnesota and other states who have installed roundabouts with high-speed approaches to gather best practices and 
results from informal evaluations. The University believes they can provide MnDOT with a strong set of prioritized 
recommendations for speed management treatments for a range of geometric and roadside conditions without conducting any 
additional data collection. The University believes strongly that approach speed is a function of site-specific geometric and 
roadside features, as much as it is traffic control devices. Because of this site-specific nature, conducting a before/after study of 
a treatment at one or two sites does not guarantee widespread applicability to other sites. 

Appropriate deceleration on approaches to roundabouts is primarily accomplished through the use of applicable geometric 
design principles; however, traffic control devices (specifically signing and marking on the approach) also serve a vital role in 
communicating to the approaching driver what speed profile should be anticipated. A variety of speed reduction treatments 
have been applied and studied throughout the United States; some treatments are specific to roundabouts and others have 
common use in other situations (e.g., T-intersections, work zones). This project will investigate proven and promising speed 
reduction treatments with actual and potential benefit at roundabouts, based not only on previous research but also on current 
practice across the country, and develop recommendations for treatments appropriate for particular conditions. The 
recommended treatments will have potential for reducing speeds on roundabout approaches, but they will also be suitable in 
conjunction with the applicable geometric design associated with the treated sites. 
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WORK PLAN 

Task Descriptions 

Task 1: Investigate State of the Practice 
The University will contact state and local agencies who have installed roundabouts with high-speed approaches. These 
agencies will be identified through the Transportation Research Board (TRB) Roundabout committee and its associated listserv 
used heavily by practitioners, the Institute of Transportation Engineers (ITE) Roundabout listserv, and recommendations from 
peer engineers. Information will be gathered through e-mail and telephone interviews to identify locations, geometric features, 
roadside features, and traffic control devices. Sites will be reviewed using Google Earth and other available imagery (e.g. state 
asset management sources) to catalog features. Sources will also be questioned about changes in signing and markings that 
have been made, other speed reduction techniques such as enforcement and speed feedback signs, and any evaluations that 
have been made of the sites. Task I will also include a Technical Advisory Panel (TAP) meeting for project kick-off in early 
July. The University's Principal Investigator (Pl) and Co-PI will travel to St. Paul for this meeting to discuss the project scope, 
analysis methods, and desirable formatting of deliverables such as summary tables and typical layout drawings. 

Task 2: Conduct Analysis of Previous Research on Speed Reduction Techniques 
The University will conduct critical research literature review on speed reduction techniques pulling from other high-speed 
applications such as rural horizontal curves, rail-grade crossings, work zones, and signalized and un-signalized intersections. A 
library search will be conducted using the TRB, TRB Research in Progress database, Google Scholar, and other resources. The 
University's librarian will assist the research team in identifying additional resources, keywords, and search strategies. 

Task 3: Develop Recommended Practice and Evaluation Methods 
The University will develop decision aids, typical layout drawing, and recommended wording for warrants for application of 
traffic control devices and other speed reduction treatments. These recommendations will consider geometric design features, 
roadside use, roadway lighting, and vehicle mix. The recommendations will also consider installation and maintenance costs 
with special consideration given to winter maintenance practices (the PI is originally from Minnesota and the Co-PI is 
originally from Kansas so they are both familiar with winter roadway conditions). Based on the gaps identified in Task 2, a 
prioritized list of research needs will be developed. This will include recommendations for site selection, measures of 
effectiveness, sample size, and research method. 

Task 4: Compile Report, Technical Advisory Panel Review and Revisions 
The University will prepare a draft final report drawing from the tech memos submitted to the TAP throughout the course of 
the project. Any comments received from the TAP on these tech memos will be incorporated in the draft report. The report will 
follow MnDOT's publication guidelines. Approximately four weeks following report submission, a meeting of the TAP will be 
held to discuss the draft report and detail any necessary revisions. The University anticipates this meeting to be in the 2nd week 
of March 2017. The PI of the project will travel to St. Paul for a TAP meeting at no expense to the project. A revised draft will 
be submitted to the Technical Liaison for final approval and submission to editorial review within four weeks of the TAP 
meeting (Task 5). 

Task 5: Editorial Review and Publication of Final Report 
During this task, the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure it meets the publication standard. The University's research team will be available to answer any questions and to 
make revisions to text and figures. 

Task Deliverables 

Task: Deliverable(s): 
1: A Technical Memorandum, cataloging frequent and best practices, problems encountered by other agencies, and 

evaluation techniques and results. The catalog of practices will contain available details on each practice (e.g., 
conditions of use, documented results, etc.). These details will be condensed into a summary table that will 
provide a quick reference and overview of the practices presented. The table will note any geometric and 
roadside considerations needed when selecting and applying the treatment. 

5 
(CSS/CM Last Reviewed 06/25/2015) 



MnDOT Contract No. 99007 Work Order No. 4 

2: A Technical Memorandum, detailing research methods, results, effect sizes, and controlling conditions for speed 
reduction techniques focusing on signing and markings. The literature review will include innovative devices 
such as LED-enhanced signs, illuminated guidance tubes, and other ITS technologies. Gaps in the existing 
research will also be identified. 

3: A Recommendation Chapter for the Draft Final Report. The chapter will include typical layout drawings 
compatible with the Minnesota MUTCD format. 

4: A Draft Report and Final Report, approved for publication. 
5: A Final, Published Report. 

PROJECT SCHEDULE 

Task Completion Dates 

Task: Draft Deliverable Due Date: Final Task Aooroval Date: 
1: October 31, 2016 December 31, 2016 
2: October 31, 2016 December 31, 2016 
3: December 15, 2016 January 31, 2017 
4: February 1, 2017 March 31, 2017 
5: May31,2017 

Task Durations 

2016 2017 
Months: 1 2 3 4 5 6 7 8 9 10 11 12 
Task 1 x x x x x x x 
Task2 x x x x x x x 
Task3 x x x x 
Task4 x x x x 
Tasks x x 

Key Milestones 

Key Milestones Tan!et Date Description 
Kick-Off Meeting June 1, 2016 Meet with the TAP, in-person, to discuss the project scope, research activities 

and deliverable format 
TAP Closeout Meeting March 6, 2017 Meet with the TAP, in-person, to present project results and discuss comments 

on draft final report 
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