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Description of Research Problem:   
 
Recent decades have seen substantial growth in freight miles traveled, due 
to globalization, trade growth, and improvements in logistics and supply 
chain management.  Although leading to economic growth, these 
developments have led to a sharp increase in the proportion of freight traffic 
along key routes, many of which pass through rural areas.  As one example, 
Interstate 80 forms a major corridor for transporting goods between the 
west coast and major cities to the east (including Chicago and the 
Northeast).  In 2009, the Wyoming Department of Transportation reported a 
heavy vehicle proportion ranging from 40% (in urban areas) to 60% (in 
rural areas) on this facility. 
 Despite this growth, traditional measures of freeway performance 
(such as density or travel speed) report that these facilities continue to 
function well and fail to capture the impacts of such a large heavy vehicle 
proportion on traffic operations, safety, and public perceptions of comfort.  
Past research into the impact of heavy vehicles, mostly performed in the 
1970’s and 1980’s,  has typically been derived from data sets with little to 
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no coverage of traffic streams with more than 20-25% heavy vehicles (e.g., 
Huber, 1982; Roess and Messer, 1984). 
 This research forms the basis of the Highway Capacity Manual 
procedures commonly used in engineering practice.  For instance, the most 
recent version of the Manual does not provide passenger-car equivalents for 
heavy vehicle proportions exceeding 25%, and recommends a default heavy 
vehicle proportion of 10% on rural freeways (Transportation Research Board, 
2000, Chapter 13).  It is not at all clear whether these procedures are 
appropriate in locations with heavy vehicle volumes nearly double this upper 
limit, particularly in rural freeways where high heavy vehicle volume is 
juxtaposed with low total volumes and infrequent congestion. 
 From the standpoint of driver comfort and perceived quality-of-service, 
Washburn et al. (2004) report that four important factors are the ability to 
maintain a desired travel speed; the ability to change lanes freely; the ability 
to travel at least the speed limit; and smooth road conditions.  The presence 
of heavy vehicles affects the first three of these directly.  For instance, even 
if average travel speeds can remain high, frequent passing maneuvers (or 
situations where one heavy vehicle overtakes another) will affect these 
measures of comfort and perceived quality.  Public perceptions of safety are 
also affected by the severity of incidents involving heavy vehicles, as 
discovered by Moore et al. (2005) through a combination of surveys and 
focus groups, even though it remains unclear whether such perceptions are 
accurate.   
 The combination of high heavy vehicle volume, low total volume, and 
extensive ITS instrumentation on Interstate 80 makes this corridor an ideal 
testbed for evaluating existing methodologies and developing novel ones, 
although other rural corridors in diverse locations will also be considered in 
the analysis.  In particular, the research study will measure the impacts of 
very high heavy vehicle proportion, adopting a three-tiered approach to 
quantify the effects on operations, safety, and public perception.  

 
Research Objectives: 

 
This research will develop a methodology for quantifying the impacts of very 
high vehicle proportion on rural freeways in three different areas: (1) traffic 
operations (developing new metrics to reflect the localized impact of heavy 
vehicles on such freeways, augmenting existing ones such as average density or 
speed); (2) traffic safety (including frequency of incidents and unsafe 
maneuvers occurring in the presence of heavy vehicles); and (3) public 
perception of comfort and safety. 

 
Research Approach/Methods: 
 

The research objectives will be accomplished through the following six tasks, 
focusing on rural locations with very high heavy vehicle proportion: 



 
1. Conduct a comprehensive survey of past research on the impact of heavy 

vehicles, focusing on modeling assumptions, data sources, and relevance to 
rural freeways with high volume. 

2. Identify testbed locations, and obtain operations and safety data needed for 
analysis. 

3. Operations: Identify and develop a suite of metrics quantifying the 
operational effects of high heavy vehicle volume and low total volume. 

4. Safety: Create a methodology to describe effects of heavy vehicles on 
incident frequency and unsafe driving behavior. 

5. Comfort: Identify the impact of heavy vehicles on drivers’ perceptions by 
analyzing measures of comfort such as following distance, visibility, and 
lateral clearance. 

6. Synthesis: Develop one or more practical methodologies for engineers, 
delivering an aggregate assessment based on the models developed for 
operations, safety, and comfort. 

 
MPC Critical Issues Addressed by the Research: 
 

The primary focus area for this research is Rural Transportation Operations.  The 
research also addresses issues relating to Heavy Vehicles and Commercial 
Trucks and Freight Security. 

 
Contributions/Potential Applications of Research: 

 
This project will develop new methodologies for describing the operational, 
safety, and comfort impacts of high heavy vehicle proportions on rural freeways.  
This allows engineers to identify critical safety or operational hotspots which 
cannot be detected using existing metrics such as average speed and density, as 
well as assess the effectiveness of different mitigation strategies.  These 
procedures will also assist planners and policymakers in predicting the impacts 
of alternatives which affect heavy vehicle route choice, such as tolling. 

 
Potential Technology Transfer Benefits: 

 
Technology transfer will be accomplished through interaction and close 
communication with the Wyoming Department of Transportation and other 
stakeholders throughout the research process, ensuring maximum usefulness to 
practicing engineers.  Research results will be disseminated through a final 
report, one or more technical papers in peer-reviewed journals, and technical 
presentations at national conferences, such as the annual meeting of the 
Transportation Research Board. 
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