
 
 

 

  1(3) 

DEVELOPMENT OF A STRATEGY TO PRIORITIZE CANDIDATE 
LOCATIONS FOR SPEED LIMIT INCREASES ON A HIGH-SPEED, 

UNDIVIDED HIGHWAY NETWORK 
 

Timothy J. Gates, Ph.D. 

Michigan State University 

Department of Civil and Environmental Engineering 

428 S. Shaw Lane, East Lansing, Michigan, USA  (1-517-353-7224; gatestim@ msu.edu) 

Co-authors: Raha Hamzeie, Iowa State University; Peter T. Savolainen, Ph.D., Iowa State University; 

Timothy P. Barrette, Iowa State University 

 

EXTENDED ABSTRACT 

The 1995 repeal of the National Maximum Speed Limit (NMSL) in the United States returned all speed 

limit policy authority back to the individual states.  In the time since the 1995 repeal, a wide variety of 

speed limit policies have been enacted and modified, with nearly all states eventually choosing to raise 

maximum speed limits on limited access freeways above the NMSL of 55 mph.  Rural non-freeway 

roadways have also experienced speed limit increases above 55 mph in many states.  As of late-2015, 

speed limits greater than 55 mph were used on rural undivided roadways in 21 states.  Several other 

states have also considered increasing speed limits on undivided roadways beyond 55 mph.  This 

includes the state of Michigan, where recently proposed legislation would increase speed limits on state-

maintained rural undivided highways from 55 mph to 65 mph.   

In contrast to prior initiatives of this nature, many of the recent speed limit increases were done on a 

selective basis (rather than systemwide) in consideration of factors such as prevailing speeds, recent 

crash history, roadway geometry, and costs required for infrastructure upgrades.  This is likely due in 

large part to the substantial infrastructure costs associated with geometric modifications along certain 

segments that will ultimately be necessary to achieve compliance with state and/or federal design speed 

requirements.  However, a survey of states that recently increased speed limits on rural non-freeway 

roadways did not provide specific details as to how such roadways were selected or prioritized for 

selection [1].  Furthermore, given how recently these increases were implemented, none of these states 

had been able to determine whether the speed limit changes had a measureable effect on traffic safety.    

This paper presents the results from a study aimed at developing a prioritization strategy to identify 

prospective candidate locations for potential speed limit increases in Michigan [2].  The development 

of such a prioritization strategy was motivated by the estimated high costs associated with geometric 

modifications, specifically horizontal or vertical realignment, that would be required to achieve 

systemwide design speed compliance during rehabilitation or reconstruction, in addition to expected 

impacts on traffic safety [2].  Consequently, it was determined that a prioritization strategy was needed 

to identify roadway segments that possess a low safety risk and where costly geometric improvements 

can be avoided. 

1. METHOD 
The study involved the identification of a series of factors and associated criteria for selection of 

candidate non-freeway locations that possess comparatively lower safety risks and infrastructure costs 

associated with increasing the speed limit.  The candidate selection criteria included safety, operational, 
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and geometric based factors and utilized statewide non-freeway segment data from a comprehensive 

database including details of traffic volume, roadway geometry, and crash information.   

The first step was to determine selection criteria for segment prioritization.  An initial list of potential 

factors and associated selection criteria was prepared from a review and synthesis of the literature.  This 

list was then vetted by researchers and Michigan Department of Transportation (MDOT) staff to 

determine whether systemwide data are readily available for each factor, or could be collected in a timely 

and non-resource intensive manner.  Ultimately, 12 prioritization factors and associated criteria were 

selected for use in the segment prioritization process, which are displayed in Table 1.   

It was determined that the most appropriate data aggregation scheme was to calculate and assess the 

selection criteria for each individual route on a county-by-county basis, using a minimum segment 

length of 8.0 miles.  Shorter segment lengths were excluded from consideration as they were deemed 

impractical for implementation purposes. This aggregation scheme provided an appropriate level of 

analysis as it provided logical boundaries and reasonable segment lengths for further review and 

potential implementation. 

Table 1: Criteria for Prioritization of Candidate Non-Freeway Segments 

Factor Criteria 

Segment Length Minimum 8.0 milies 

10-Year Total Crash Rate Below systemwide avg. (252.58 per 100M VMT*) 

10-Year Injury Crash Rate Below systemwide avg. (35.80 per 100M VMT*) 

10-Year Severe (Fatal or Incapacitating 

Injury) Crash Rate 
Below systemwide avg. (7.12 per 100M VMT*) 

Horizontal Curvature  No curves with radii below 55 mph design speed 

Speed Reduction Zones  Less than 25% of the total segment below 55 mph 

Proximity to K-8 Schools  Fewer than 1 per 10 miles 

Signalized Intersections  Fewer than 1 per 10 miles 

Access Point Density Fewer than 20 driveways per mile 

No-Passing Zones Less than 40% of the segment in No Passing Zone 

Lane Width Greater than 10 ft 

Paved Shoulder Width Greater than or equal to 3 ft 

*MDOT 2004-2013 systemwide average crash rate per 100 million vehicle miles traveled 

2. DEMONSTRATION 
The prioritization process was demonstrated using systemwide data obtained from the MDOT statewide 

roadway inventory and crash databases.  The first step was to remove highway segments with total, 

injury, or severe crash rates greater than the statewide averages.  Approximately three-quarters of the 

eligible 55 mph undivided roadway segments were eliminated from further consideration at this step.  

The remaining routes were then filtered based on the remaining prioritization criteria displayed in Table 

1.  Ultimately, approximately 747 miles of undivided 55 mph roadways were identified as lower risk 

candidates, representing approximately one-eighth of MDOT’s systemwide mileage posted at 55 mph.  

This resulted in a final set of undivided roadway segments that possessed lower risks from both a safety 

and infrastructure cost standpoint and were thus considered the most suitable candidates for further 

consideration of 65 mph speed limits.  Figure 1 displays a map of the resulting segments that 1.) satisfied 

only the crash rate criteria and 2.) satisfied all selection criteria (i.e., lower risk candidates).   
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Figure 1:  Map of Prioritization Results for Michigan DOT Undivided Highway Network 

3. ADDITIONAL CONSIDERATIONS 
Additional critical factors could not be assessed on a systemwide basis due to a lack of available data.  

For example, while it was possible to identify non-compliant horizontal curves systemwide, other 

critical geometric features, including stopping sight distance and vertical alignment, could not be 

quantified using available datasets.  Furthermore, it may be appropriate to select only those candidate 

segments with 85th percentile speeds that are close to (or exceeding) the proposed posted speed limit.  

These and other additional factors, which are listed as follows, should be assessed during a subsequent 

project-level review prior to final selection of segments where the speed limit will be increased: 

 Current 85th percentile speed; 

 Stopping sight distance;  

 Vertical alignment/grade; 

 Level of service; 

 Presence of pedestrian or bicycle traffic; or  

 Special route designation (e.g., recreational, historical). 
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