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OUTLINE

• Provide Background Information

• Summarize Guidelines and Key 
Conversion Feasibility Determination 
Factors

• Describe Recent Updates to the State-
of-the-Knowledge

• Discuss Case Study Application: 
Evaluation Findings and Lessons 
Learned



BACKGROUND

• Many 4-Lane Undivided Roadways

• Safety and/or Operational Concerns

• Typical Approaches:
� Divide (Raised,TWLTL)

� Add Individual Turn Lanes

• Generally Accepted Benefits/Impacts

• Consideration of 3-Lane Alternative
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BACKGROUND

• Conversions Successfully 
Implemented throughout U.S along 
Roadways with Various 
Characteristics

• Typically Based on Belief that 
Conversion Should Improve Safety 
and Maintain Acceptable Operations

• Pre-2001 Little Guidance Available



GUIDELINES

• Iowa DOT Feasibility Guidelines 
Developed in 2001

� Case Study and Operations-Related 
Research Results

� Feasibility Determination Factors

� Key Conversion                 
Considerations & Questions

� Recommendations



GUIDELINES:
CASE STUDY LOCATIONS

• Iowa (Storm Lake, Muscatine, Sioux 
Center, Blue Grass, and Des Moines)

• Montana

• Minnesota

• California

• Washington

• Others:  AK, CO, GA, IL, PA, MI,         
OR, MA, MD, and TX



GUIDELINES:  
CASE STUDY RESULTS

• ADT:  8,400 TO 24,000 vpd (n = 19)

• Higher ADT Roadways Converted

• Collision Reduction: 17 to 62 Percent (n = 13)

• Speed/Delay:  Many had No Notable Change

• Small Free-Flow Speed Reduction (Typically 
less than 5 mph)

• Reduction in Vehicle Speeds 5 mph over 
Posted Speed Limit

• Typical Shift in Official/Public Opinion



GUIDELINES:  FEASIBILITY 
DETERMINATION FACTORS

• Roadway Function & Environment

• Total Traffic Volume (ADT) & LOS

• Turning Volumes & Patterns

• Weaving, Speed, Slow-Moving 
Vehicles, and Queues

• Collision Type & Patterns

• Pedestrian & Bike Activities

• ROW Availability, Cost, RR Tracks, etc.



GUIDELINES:  EXAMPLE KEY 
CONVERSION CONSIDERATIONS

• Will the Roadway Environment match 
with Existing/Intended Function?

• Is it a “Defacto” Three-Lane Roadway 
Already?

• Are the Volumes less than 17,500 –
20,000 vpd?

• Acceptable Speed/Safety Tradeoff?

• What about Pedestrian, Bicyclist, 
and/or Livability Impacts?



“DEFACTO” THREE-LANE 
ROADWAY?

Through Traffic in Outside Lanes and Inside 
Lanes Almost Exclusively Turning Vehicles



SIMULATED IMPACT
PARAMETERS & FINDINGS

• Study 1 (All Combinations):
� 500, 750, 875, and 1,000 vphpd

� 0, 20, 40, 60, 80, and 100 access points per mile

� 10, 20, and 30 Percent Left Turns

• Study 2 (Holding Others Constant):
� 1,000, 1,050, 1,100, and 1,150 vphpd 

� 0, 5, 10, 15, 20, 25, and 30 Percent Heavy Vehicles

� 1 & 2 Bus Stops, 30 to 60 Second Dwell Times, and 
5 to 60 Minute Headways

• Findings:  < 4 mph, LOS Decision Points at 750 
and 875 vphpd, and Consider Heavy Vehicles, 
Buses, Side Street Delay, and Off-Peak



SAFETY INFORMATION 
UPDATES

• 2002 to 2005 – Highway Safety 
Information System (HSIS) Work

� 6% Fewer Total Crashes

� Lower Crash Rates, but Not Statistically 
Significant

� No Significant Impact on Severity or 
Type of Crashes 

• Results Lower than Expected based 
on Case Study Observations



SAFETY INFORMATION 
UPDATES (Cont.)

• 2006/2007 Iowa State University Work 

� Study 1 - Overall Average Annual Crash 
Reduction of 50 Percent (Range: 17-
75%)

� Study 1 – Average Crash Reduction of 
38% when Compared to Non-Treated 
Sites

� Study 2 – 25% Crash Frequency per Mile 
Reduction 

• 2006/2007 Mn/DOT Project – 44% Overall 
Average Reduction in Total Crashes 



LIVABILITY FACTOR 
UPDATES

• Road Diet Handbook:  Setting Trends 
for Livable Streets (2006 and 2009 
Update)

� Guide for Engineers & Planners

� Summarizes Operation, Safety, & 
Livability Impacts of Conversions

� Case Study Location (5 sites) 
Discussion and Opinion Survey Results

� Survey Respondents: Mostly Positive, 
but Others with Some Mixed Results



LIVABILITY FACTOR 
UPDATES (Cont.)

• All Case Study Locations Had One or 
More of the Following:

� Improved Walkability & Street Crossing

� Increased Pedestrian/Bicycle Use

� Slower Vehicle Speeds

� “Safer” and “More Comfortable”

� Economic Growth, Improvements, and 
Increased Yard Activity



Case Study Roadway 
Through a Small Town: 

“Road Diet” Consideration 



EXISTING CONDITIONS

• State Highway 13 (Colby, Wisconsin)

� Principal Arterial w/ ADT = 10,300 vpd

� Central Part of State with a             
Population < 2,000

� Two 10 foot and 12 foot Lanes

� Some Speeding and Safety Issues

� Limited ROW with Parallel Railroad

� Proposed for Resurfacing





FEASIBILITY 
EVALUATION FINDINGS

• Would Create a More Urban Street 
Environment (< 3 mph Reduction)

• Design Year ADT of 13,800 vpd

• Additional Minor Roadway Delay –
Reduction of One LOS Level

• Proper Access Control and Design 
would be Needed



FEASIBILITY EVALUATION 
FINDINGS (Cont.)

• Turn Lanes at the Intersections were 
Needed for Queuing (with Train) and 
would Require Shifting/Narrowing 
Lanes and Radii Consideration

• Some Heavy Vehicle and Feedmill 
Operation Impacts

• Reduce Speeding and Crashes

• Easier Pedestrian Crossing



CONCLUSIONS/DECISIONS

• Conversion Feasible (Based on 
Factors), but Not Alternative Chosen

• Some of the “Other” Issues

� Intersection Design, Parallel Railroad, 
and Right-of-Way

� Pavement Sloping and Matching

� Adjacent Ongoing City Improvements 

• Consideration at Other Locations



LESSONS LEARNED FOR 
FUTURE APPLICATIONS

• Involve all Jurisdictions in 
Discussions (Function will Change)

• Combination of a Regional Mobility 
Function and Truck Use (Even if 
“Limited”) can be Critical

• Intersection Operations/Design 
should be a Focus (and are Often 
the Location of Most Limited ROW)



LESSONS LEARNED FOR 
FUTURE APPLICATIONS (Cont.)

• Careful Consideration of Signal 
Additions along with a Four- to 
Three-Lane Conversion

• Roadway Upgrades/Maintenance are 
a Good Time to Consider Feasibility 
of Conversion

• Upgrade/Maintenance Project Limits 
May not be Appropriate for 
Conversion Limits



OVERALL ADVICE

• Conversions are Feasible (possibly not 
Preferable) over a Wide Range of Corridor 
Characteristics

• Evaluate each Corridor Case by Case

• Evaluate Difference in Feasibility Determination 
Factors During Entire Design Period

• Compare Expected Operations to Local 
Acceptability

• Easily Removed, but Don’t Underestimate the 
Long-Term Impacts of not Being Successful



QUESTIONS?
Keith Knapp, P.E. 

(knapp078@umn.edu or kknapp@traffic-ad.com )

(612-625-7062 or 715-864-1145)


