
 
 
 
 
 

SAFETY EVALUATION OF LARGE TRUCK-
PASSENGER VEHICLE INTERACTIONS AND 

SYNTHESIS OF SAFETY CORRIDORS 
 
 

A Thesis presented to 
the Faculty of the Graduate School 

at the University of Missouri-Columbia 
 
 

In Partial Fulfillment 
of the Requirements for the Degree 

 

              Master of Science
 
 

by 
DEREK VAP 

 
Dr. Carlos Sun, Thesis Supervisor 

 
DECEMBER 2007 

 
 
 

 
 
 



 

The undersigned, appointed by the dean of the Graduate School, have examined the 
thesis entitled 

SAFETY EVALUATION OF LARGE TRUCK-PASSENGER VEHICLE 
INTERACTIONS AND SYNTHESIS OF SAFETY CORRIDORS 

presented by Derek Vap, 

a candidate for the degree of master of science, 

and hereby certify that, in their opinion, it is worthy of acceptance. 

Professor Carlos Sun 

Professor Mark Virkler 

Professor John Fresen 

Charles Nemmers 

 

 



 

DEDICATION 
 
To my wonderful family, for which I could not live without.  I especially thank my 

parents, Carmen and Greg, for the unconditional love and continuing support.  I know 

that no matter where I go or what I achieve, you will be right by my side to watch me do 

it……Thanks, Mom & Dad.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ii  

 
 
 
 
 
 
 
 

ACKNOWLEDGEMENTS 
 
 I would like to thank my advisor Dr. Carlos Sun.  Your wisdom and guidance 

throughout my graduate, as well as undergraduate, studies has helped me tremendously.  

You continuously strive to achieve the best of your students in the classroom as well as 

out.  I would also like to thank Charles Nemmers for the opportunities you have given 

me.  Your support for my research has given me many wonderful chances to meet new 

people, see new places, and learn new things.  Thank you as well to my other committee 

members, Dr. Mark Virkler and Dr. John Fresen, for your constructive comments. 

 Many thanks to my fellow graduate student colleagues Sandeep Menneni, Venkat 

Chilukuri, and Robert Rescot.  The help and ideas I received from you all throughout 

school will not be forgotten, especially Venkat’s help in the development of my Matlab 

program.  You all made it an easy transition into graduate school for me. 

 Last, but not least, I would like to thank the students who helped with data 

collection and analysis.  Taylor Hill and Emery McNairy were an integral part in the 

tedious process of sifting through the raw data, and your efforts are much appreciated. 

  
 
 
 
 
 



 iii  

TABLE OF CONTENTS 
 
ACKNOWLEDGEMENTS................................................................................................ ii 

LIST OF ILLUSTRATIONS............................................................................................. vi 

ABSTRACT..................................................................................................................... viii 

CHAPTER 1: INTRODUCTION....................................................................................... 1 

CHAPTER 2: LARGE TRUCK-PASSENGER VEHICLE INTERACTIONS................. 3 

2.1 LITERATURE REVIEW AND BACKGROUND INFORMATION ..................... 3 

2.1.1 Safety Effects of Differential Speed Limits....................................................... 3 

2.1.2 Safety Effects of Truck Lane Restrictions ......................................................... 5 

2.1.3 Driver Fault in Truck-Passenger Vehicle Crashes............................................. 7 

2.2 DATA COLLECTION ........................................................................................... 10 

2.3 METHODOLOGY ................................................................................................. 12 

2.4 ANALYSIS AND RESULTS................................................................................. 20 

2.4.1 Speed Differentials........................................................................................... 20 

2.4.2 Lane Usage....................................................................................................... 27 

2.4.3 At-fault Percentages......................................................................................... 29 

CHAPTER 3: SAFETY CORRIDOR SYNTHESIS........................................................ 40 

3.1 INTRODUCTION AND BACKGROUND INFORMATION .............................. 40 

3.1.1 Definition of a Safety Corridor ........................................................................ 41 

3.1.2 Criterion for Selection and Current High Crash Location Filtering Practices. 42 

3.1.3 Safety Corridor Measures of Effectiveness (MOE’s) ...................................... 42 

3.1.4 States with Safety Corridor Programs.............................................................. 43 

3.1.5 Other Concerns/Talking Points........................................................................ 43 



 iv 

3.2 OVERVIEW OF CURRENT SAFETY CORRIDOR PROGRAMS..................... 45 

3.2.1 Alaska .............................................................................................................. 45 

3.2.2 California ......................................................................................................... 48 

3.2.3 Florida .............................................................................................................. 49 

3.2.4 Kentucky .......................................................................................................... 50 

3.2.5 Minnesota......................................................................................................... 51 

3.2.6 New Jersey ....................................................................................................... 52 

3.2.7 New Mexico..................................................................................................... 53 

3.2.8 New York......................................................................................................... 55 

3.2.9 Ohio.................................................................................................................. 55 

3.2.10 Oregon............................................................................................................ 57 

3.2.11 Pennsylvania .................................................................................................. 60 

3.2.12 Virginia .......................................................................................................... 61 

3.2.13 Washington .................................................................................................... 62 

3.3 RESULTS AND EXAMPLES OF IMPLEMENTED SAFETY CORRIDORS.... 65 

3.3.1 Alaska’s Seward Highway Safety Corridor ..................................................... 65 

3.3.2 California’s State Route 41/46 Safety Corridor............................................... 67 

3.3.3 Pennsylvania’s Roosevelt Boulevard Safety Corridor..................................... 69 

3.3.4 Virginia’s Interstate 81 Safety Corridor........................................................... 70 

3.3.5 Washington’s State Route 14 Safety Corridor................................................. 72 

CHAPTER 4: CONCLUSION AND DISCUSSION ....................................................... 74 

4.1 LARGE TRUCK-PASSENGER VEHICLE INTERACTIONS ............................ 75 

4.2 SAFETY CORRIDOR SYNTHESIS ..................................................................... 78 



 v 

REFERENCES ................................................................................................................. 88 

APPENDIX....................................................................................................................... 91 

Missouri Uniform Accident Report Form .................................................................... 91 

Sample Matlab Code for Filtering I-70 EB Rural Crashes........................................... 95 

Safety Corridor Contacts .............................................................................................. 98 

Alaska Safety Corridor Legislation .............................................................................. 99 

 



 vi 

 

 

LIST OF ILLUSTRATIONS 
 
Table              Page 
 
Table 1 – Urban Interstate Space Mean Speed Differentials............................................ 20 

Table 2 – Urban Interstate Time Mean Speed Differentials ............................................. 21 

Table 3 – Urban Interstate 85th % and 95th % Speeds....................................................... 22 

Table 4 – Rural Interstate Time Mean Speed Differentials ..............................................25 

Table 5 – Rural Interstate Temporal Speed Differentials ................................................. 25 

Table 6 – Rural Interstate 85th % and 95th % Speeds........................................................ 26 

Table 7 – Truck Lane-Usage............................................................................................. 28 

Table 8 – Vehicle At-fault Percentages in Truck-Passenger Vehicle Crashes ................. 29 

Table 9 – Selected Interstate At-Fault Percentages by Classification (2002-2006) ......... 30 

Table 10 – Fatal At-Fault Percentages by Classification (2002-2006)............................. 30 

Table 11 – Disabling Injury At-Fault Percentages by Classification (2002-2006) .......... 31 

Table 12 – Minor Injury At-Fault Percentages by Classification (2002-2006) ................ 31 

Table 13 – Average Interstate Volumes by Classification (2002-2006)........................... 32 

Table 14 – No. of Fatal At-Fault Crashes by Year and Classification ............................. 32 

Table 15 – No. of Disabling Injury At-Fault Crashes by Year and Classification ........... 32 

Table 16 – No. of Minor Injury At-Fault Crashes by Year and Classification................. 33 

Table 17 – Fatal At-Fault Crash Rates by Year and Classification .................................. 34 

Table 18 – Disabling Injury At-Fault Crash Rates by Year and Classification................ 34 



 vii  

Table 19 – Minor Injury At-Fault Crash Rates by Year and Classification ..................... 34 

Table 20 – Statistical Significance of At-Fault Crash Rates............................................. 35 

Table 21 – Fatal RSEC Ratios .......................................................................................... 36 

Table 22 – Disabling Injury RSEC Ratios........................................................................ 36 

Table 23 – Minor Injury RSEC Ratios ............................................................................. 36 

Table 24 – RSEC Ratio vs. At-Fault Crash Rate .............................................................. 38 

 

Figure              Page 

Figure 1 - Histogram of Urban Speeds ............................................................................. 24 

Figure 2 - Histogram of Rural Speeds .............................................................................. 27 

Figure 3 - Alaska Safety Corridor Sign ............................................................................ 47 

Figure 4 - Washington Safety Corridor Stamp ................................................................. 63 

Figure 5 – Virginia Safety Corridor sign .......................................................................... 71 

 

 



 

 viii  

ABSTRACT 
 
 
 
Insights into the nature of large truck-passenger car interactions and the understanding of 

safety corridors can lead to improvements in the safety and efficiency of freeway 

operations.  One main contribution of this thesis is the analysis of truck-passenger car 

interactions on Missouri urban and rural freeways.  The analysis consisted of: (1) 

comparison of mean, 85th, and 95th percentile speeds, (2) investigation of large truck lane 

usage and (3) comparison of at-fault crashes.  Contrary to some public perception, there 

was no evidence that, on the average, trucks were traveling faster than passenger cars.  In 

terms of lane usage in general, trucks concentrated mainly in the middle lanes and 

avoided the right-most and left-most (median) lanes.  In terms of at-fault in crashes, a 

new method of analysis was developed using the ratio of truck at-fault crash rates versus 

passenger vehicle at-fault crash rates, or RSEC ratios.  The results show that in fatal and 

disabling injury rural interstate crashes, the passenger vehicle is more at fault.  Trucks are 

more at fault in fatal and disabling injury urban interstate crashes as well as all minor 

injury rural and urban interstate crashes.  The at-fault crash analysis is especially 

significant since previous studies have shown a different result.     

 

Another main contribution of this thesis is the development of a synthesis of safety 

corridor programs conducted throughout the country and identifying the most promising 

practices and programs to disseminate among other state departments of transportation. 

Several states have developed safety corridor programs for identified corridors with 
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safety issues, including but not limited to high crash frequencies or rates, and use a multi-

disciplinary team of engineering, education, enforcement, and emergency medical 

services (4E) to identify treatments and strategies to improve the safety of the corridor.  

The purpose of this part of the thesis is to contribute to the safety management programs 

of the states so as to facilitate implementation of the best practices.  Definitions of a 

safety corridor, possible criterion for selection, measures of effectiveness (MOE’s), and 

other facets of a safety corridor program such as legislation were identified for states 

which currently have safety corridors.  Finally, the thesis will provide a comprehensive 

list of characteristics and good practices found in safety corridor programs. 
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CHAPTER 1: INTRODUCTION 
 
 
 
A Department of Transportation (DOT) deals with many concerns expressed by its 

traveling public and need tools to evaluate as well as fix the problems associated with 

these concerns.  One of the constant problems in transportation engineering is figuring 

out not only how traffic can be moved efficiently, but also how it can be moved safely.  

The impact that trucks have on the efficiency and safety of interstates including the 

interactions between trucks and passenger vehicles are of utmost importance.  With the 

numbers of trucks on the road rising each year, increasing truck safety is a key objective 

in the improvement of the nationwide transportation network.  Missouri is a good 

representative of the truck travel in the United States as it has anywhere from 5% trucks 

on urban interstates to almost 40% trucks on its rural interstates.  This thesis will use the 

truck-passenger vehicle interactions on Missouri’s interstates to be evaluated for safety.   

 

Different strategies being proposed to improve the safety of truck-passenger vehicle 

interactions include differential speed limits, truck lane restrictions, and even truck-only 

freeways.  The result of this thesis is intended to provide information on truck operations 

and assist in trucking policy decisions by creating a new method to evaluate the safety 

between trucks and passenger vehicles.  Research was performed by studying speed 

differentials between large trucks and passenger vehicles, truck lane-usage on urban 

interstates, and at-fault percentages in fatal and injury interstate crashes involving at least 

one large truck and one passenger vehicle. 
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Once a safety concern has been evaluated, a solution must be developed and implemented 

to target the problem area(s) of concern.  Although truck-passenger vehicle interactions 

are an important problem in need of fixing, it is only one of many issues that DOTs face.  

As the field of transportation engineering progresses, it is being realized that human 

behavior is just as important as physical engineering concepts in understanding the causes 

of traffic crashes.  Many crashes are caused by mistakes made by the driver that are 

unpredictable and almost impossible to design a roadway for.  This is why DOTs are 

starting to realize the importance of multi-disciplined solutions to traffic safety problems.  

One of these solutions is the concept of a safety corridor, which uses experts from 

education, engineering, enforcement, and emergency medical services in order to target 

roadway hazards and driver behaviors on sections of roadway with high incidences of 

crashes.  A fraction of the state DOTs have some sort of safety corridor program in place, 

but all are different in their own right.  There is a need for a comprehensive look at safety 

corridor programs across the country and a list of best practices so that DOT efforts for 

improving safety may be focused efficiently; this thesis fulfills that need. 

 

The fact that a new method for evaluating the safety of truck-passenger vehicle 

interactions has been developed in this thesis will only improve on the selection criteria 

used in choosing and implementing a safety corridor as well as all types of transportation 

safety evaluations.        
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CHAPTER 2: LARGE TRUCK-PASSENGER VEHICLE 
INTERACTIONS  
 
 
 

2.1 LITERATURE REVIEW AND BACKGROUND INFORMATION 
 
A literature review was performed to determine what kinds of safety evaluations are 

currently being used for truck-passenger vehicle interactions, as well as methods in 

providing solutions to the safety hazards caused by these interactions.  Measures to be 

used in this thesis in determining the safety of interactions between large trucks and 

passenger vehicles are speed differentials between the vehicle types (in both rural and 

urban settings), truck lane usage on sections of urban interstates with three or more lanes 

per direction, and at-fault percentages in fatal and injury truck-passenger vehicle crashes. 

2.1.1 Safety Effects of Differential Speed Limits 
The issue of increased truck travel has raised much debate over policies of truck speed 

limits, restricted truck lanes, and dedicated truck-only lanes.  Current literature shows 

differing opinions on the effects of differential speed limits (DSL).  Research has found 

that states with a uniform speed limit (USL) compared to states with DSL do not show 

many differences in mean and 85th % speeds of trucks (Harkey and Mera 1994).  Harkey 

and Mera also found that states with a USL had higher car into truck and truck into car 

crashes than states with a DSL.  This defies common sense that would conclude that a 

greater variance in speed differentials created by a DSL would cause more crashes than a 

roadway with a USL.  A study has also shown that the two types of speed limits do not 

produce any differences in crash rates (Garber and Gadiraju 1991).   
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Freedman and Williams (1992) analyzed the difference in speeds between passenger cars 

and large trucks in states with 55-mph and 65-mph speed limits after Congress enacted 

legislation in 1987 allowing states to increase speed limits on rural interstates from 55-

mph to 65-mph.  They concluded that the difference in speed limits is the reason for the 

large differences in travel speeds.  When DSLs are applied, truck speeds tend to be held 

down creating larger speed differentials and negative effects on safety.  A study 

analyzing the safety impacts of DSL on rural interstate highways found no consistent 

safety effects of DSL opposed to USL.  It found that regardless of whether a USL or DSL 

was imposed, the mean speed, 85th percentile speed, median speed, and crash rates tended 

to increase over the 10-year study period (Garber et. al. 2005).  Garber et. al. found that 

despite the differing speed limit policies of maintaining USL or DSL or changing from 

USL to DSL and vice versa, not a single state saw a significant decrease in any of various 

crash rates.  Crash rates either did not change significantly or significantly increase.  

  

Yet another study indicated through crash analysis that no obvious relationship existed 

between crash rates and speed limits, and thus no evidence was found to support that 

either DSL or USL are more beneficial to vehicle safety on rural interstates (Yuan and 

Garber 2002).  In speed analysis, the mean speed of all vehicles on the rural interstate 

kept a natural increasing trend regardless of speed limit changes.  However, reliable 

results are a function of the quality of the data and the speed results from this study were 

only as good as the 10-mph bins would allow.  More accurate speed trends may have 

been seen with smaller speed bins.   
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A report on the policy impact of differential speed limits and trucking regulations 

concludes that only the maximum speed of trucks affects fatalities involving trucks, and 

the difference in maximum speeds between passenger vehicles and trucks has no 

statistically significant impact on safety (Neeley and Richardson 2004).  A generalized 

least squares regression was used to determine the effects of multiple safety factors in 

truck involved crashes.  The fact that large speed differentials were not significant in this 

study’s results is contradictory to traffic engineering studies that have shown a negative 

safety impact of large speed differentials between trucks and passenger vehicles (Council 

et. al. 2004).            

2.1.2 Safety Effects of Truck Lane Restrictions 
The effects of truck lane restrictions on lane usage and traffic flow on freeways were 

modeled by Cate and Urbanik (2004) using the VISSIM simulation model.  The authors 

found that the implementation of truck lane restrictions in a variety of scenarios is shown 

to have little effect on a number of traditional measures, including average speed, speed 

differential between cars and large trucks, and level of service.  Lane restrictions were 

found to change speed differentials by less than one mph in most situations.  However, 

when grades increase speed differentials continue to increase by as much as 10 mph 

between large trucks and passenger cars.  This may seem to decrease safety due to the 

higher possibility of rear-end crashes, but lane restrictions produce lower frequencies of 

lane changes which has been shown to reduce conflicts and increase safety.  The ultimate 

results from Cate and Urbanik’s simulation modeling showed that the practice of 

prohibiting trucks in the leftmost lane when there are three or more lanes of travel in a 
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single direction has no negative effect on traffic safety or efficiency.  Although no 

negative effect was found, a definite positive effect was not found either, which leads to 

the conclusion that the benefits of implementing truck lane restrictions do not 

significantly outweigh the costs of such a practice.     

 

The Texas Transportation Institute evaluated an eight-mile section of restricted truck 

lanes in Houston, TX and determined that there was a dramatic 68% reduction in crashes 

as well as truck compliance rates of 70% to 80% (Borchardt 2002).  However, the crash 

data was only analyzed over a 36 week period after the implementation of truck lane 

restrictions.  These results should be carefully considered because a nine month study 

period of crashes on a small section of eight miles may not be sufficient to confidently 

state a reduction in crashes.  No indication was given to the time period of the data that 

these results were compared to either.  Before and after studies of crashes should always 

be wary of the regression to the mean problem. 

 

Truck lane restrictions in Virginia were analyzed for roadways with two lanes and three 

lanes per direction with differing results (Fontaine and Torrence 2007).  Two-lane 

segments with restrictions showed positive operational and safety improvements: overall 

crashes declined by 23% and overall average speeds increased by about 5.5 mph.  Three-

lane segments with restrictions did not see any significant improvements in mobility, but 

the safety differed substantially between high and low volume sites.  The analysis 

concluded that a reduction in crashes were present on roadways with an AADT less than 

10,000 vehicles per lane per day.  Crashes were estimated to have increased at sites with 
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truck restrictions exceeding this volume threshold.  Compliance rates at the three-lane 

sites were estimated to be around 94%.  This study seems to support the benefits of truck 

lane restrictions, but it should be noted when interpreting the results that only one year of 

‘after’ data was available for statistical analysis.  One year provides for an adequate 

sample size for evaluation of speeds and compliance rates, but caution should be taken in 

the interpretation of the crash results due to small sample sizes, especially when 

analyzing sparse occurrences such as fatal and serious injury crashes.  

 

A report by the Texas Transportation Institute presents a methodology for implementing 

the best solutions for separating trucks from passenger vehicles (Middleton et. al. 2006).  

Different methods discussed include truck lane restrictions, exclusive truck lanes, and 

exclusive truck facilities.  Each strategy is examined for selection criteria as well as 

safety benefits, namely truck volumes, overall crashes, truck involved crashes, and 

roadway levels of service.  Costs and benefits for all options as well as strategies for 

implementation of each option are analyzed.         

2.1.3 Driver Fault in Truck-Passenger Vehicle Crash es 
Interactions between large trucks and passenger cars are important topics for research 

since they represent more than 60% of all fatal truck crashes and because the passenger 

car occupant is much more likely to be killed according to one study (Council et. al. 

2003).  The primary approach in Blower’s study (1998) was to analyze driver-related 

factors in light of how the crash occurred using the trucks involved in fatal accidents 

(TIFA) files for fatal crashes, and NHTSA’s National Automotive Sampling System 

General Estimates System (NASS-GES) for nonfatal crashes.  Using the coding of driver-
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related factors which contribute to the crash recorded by the Fatality Analysis Recording 

System (FARS) analysts together with relative movement and position of the vehicles 

before the crash, one or both drivers were assigned fault in the crash.  The TIFA analysis 

showed the passenger vehicle driver to be three times more likely to be a contributor to 

the crash.  Blower also gives an explanation for the disproportionate percentages of fault 

attributed to passenger vehicle drivers.  The author claims that truck drivers more often 

survive truck-passenger vehicle collisions and the surviving driver influences the 

reporting police officer’s report, resulting in blame assigned incorrectly to the deceased 

driver.  However, it could also be argued that official investigations usually occur when a 

crash results in a fatality or serious injury and the true cause of the crash is determined 

regardless of the surviving driver’s account of the collision.  The coding of driver-related 

factors in FARS implies that passenger vehicle drivers contribute more to truck-

passenger vehicle fatal crashes, but this statistic alone should not be used to fully assign 

fault.  Exposure should be taken into account by using volumes which will be performed 

and analyzed in the remainder of this thesis.   

 

Stuster (1999) developed a set of 26 unsafe driving acts (UDAs) of passenger vehicle 

drivers in truck-car crashes.  The UDAs were identified by police crash investigators and 

truck drivers.  This research only analyzed the fault of the passenger vehicle driver which 

gives the preconceived notion that passenger vehicle drivers are mostly at fault.  The 

paper implied that the higher percentage of passenger vehicles coded with a primary 

collision factor meant that they bore the responsibility in the majority of truck-passenger 

vehicle crashes.  However, there was no effort to take exposure into account by 
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comparing the fault in crashes to the vehicle’s relative proportion of the volume.  There is 

a lack of input on the behaviors of truck drivers who are at fault as well.  

 

In this thesis, an analysis of the space and time mean speeds on urban interstates in 

Kansas City and St. Louis between large trucks and passenger cars will be used to 

confirm or dispute the notion that trucks travel much faster than other vehicles on urban 

interstates.  The same task was performed for Missouri rural interstates using time mean 

speeds.  Research was also performed to provide more information about the lane usage 

of trucks on urban interstates in Kansas City and St. Louis.  Lastly, comprehensive 

research was conducted into the at-fault percentages of truck-passenger vehicle fatal and 

injury crashes.  All of these processes help in evaluating the safety of truck-passenger 

vehicle interactions. 



 

 10 

2.2 DATA COLLECTION 
 
Previous data collected by researchers in the University of Missouri-Columbia’s civil 

engineering department were utilized in the urban speed differential analyses while 

MoDOT permanent count station number 500 located on I-70 just east of Boonville, 

Missouri, provided speed data for the rural interstate scenario.  The available urban data 

was collected using Portable Overhead Surveillance Trailers (POSTs) and analyzed with 

ReID vehicle reidentification/tracking software.  Significant data was available for 

sections of roadway in St. Louis (I-70, I-270) and Kansas City (I-70, I-435).  The time 

segments include AM and PM peak periods as well as non-peak periods.  These data 

were collected for previous MoDOT and NCHRP studies in 2002 and 2003.  The rural 

speed data set is six 24-hour periods from Tuesday March 20, 2007 to Thursday March 

22, 2007 and Tuesday March 27, 2007 to Thursday March 29, 2007.  It should be noted 

that the data collected from I-435 in Kansas City is located just across the state line in 

Kansas.  Although this segment of the interstate is not technically located in Missouri, the 

traffic is very similar in both states along I-435 due to the frequent travel across state 

lines in Kansas City. 

 

The same data sets used for determining urban speed differentials was used in the 

analysis of truck lane-usage.  Digital video was analyzed visually and the lane in which 

trucks were traveling was tabulated.  Data segments consisted of approximately five 

minute samples during morning and evening peak and off-peak periods on interstates 

with three, four, five, and six lanes.  A total of 2,411 large trucks were visually identified.     
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The data for determining the at-fault percentages in fatal and injury truck-passenger 

vehicle crashes was gathered and tabulated from the MoDOT Transportation 

Management System (TMS) database for fatal and injury crashes involving large trucks.  

The five-year data set includes all truck-involved fatal, disabling injury, and minor injury 

crashes that occurred on a Missouri interstate from 2002-2006.  Excluding for crashes at 

interchanges and those not involving a combination of at least one large truck and one 

passenger vehicle, a sample of 151 fatal crashes was analyzed.  The injury crashes were 

split by severity into disabling injury and minor injury.  The disabling injury crash 

sample was 482 truck-passenger vehicle crashes while the minor injury sample was 2,087 

crashes.   
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2.3 METHODOLOGY 
 
In traffic engineering, the use of space mean speed (SMS) is often preferred to time mean 

speed (TimeMS) since SMS gives a better assessment of the travel over long distances.  

TimeMS is often used as a surrogate for SMS since SMS is more difficult to obtain.  One 

of the most common methods for obtaining SMS is the use of the average/floating car 

study.  Another method for obtaining SMS is the video reidentification method (ReID) 

which is video tracking of vehicles from point to point along a freeway.  This is the 

method used in this thesis for deriving SMS on urban interstates.  These speeds were 

already available since such data was collected for previous MoDOT and NCHRP 

studies.  Since SMS was not available for rural interstates, TimeMS from loop detector 

stations was used as a surrogate.  However, there were concerns about using SMS in the 

urban area and TimeMS in the rural area; it would be difficult to make comparisons using 

the two different measures of speed.  Therefore, SMS was converted to TimeMS using 

the following equation: 
SMS

SMSTimeMS SMS
2σ

+=    

The vehicles that were detected by ReID were then sorted into two categories by vehicle 

classification.  Vehicles were classified as either a large truck or a passenger vehicle.  

Vehicles listed in the Missouri Uniform Accident Report (MUAR) form by body type 

numbers 20-26 are considered large trucks, and all other body types, excluding bus body 

types 6-9, are considered passenger vehicles.  See Appendix for a copy of the MUAR.  

For the remainder of the thesis, any vehicle referred to as a large truck/commercial 

vehicle or a passenger vehicle are consistent with these classifications.  For each urban 

data segment SMS were calculated for large trucks and for passenger vehicles, and a 
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speed differential was calculated by subtracting the passenger vehicle SMS from the large 

truck SMS.  Average speeds and differentials were computed for interstate segments I-70 

and I-435 in Kansas City and I-70 and I-270 in St. Louis. 

 

The rural speed data acquired from MoDOT’s permanent count station 500 was available 

from 60-80 mph in 2 mph bins by hour for trucks and for all vehicles.  It is advantageous 

that speeds were obtained in such small bins and it can be concluded that speed results 

are considerably accurate.  The data contained truck volumes, total volumes, and truck 

and total volume speeds for the specified bins.  With this information, weighted truck 

speeds and car volumes could be calculated which in turn allowed for the derivation and 

calculation of weighted car speeds.  Therefore, speed differentials between large trucks 

and passenger vehicles were determined in a rural setting.  The differentials were 

averaged for 24-hour periods and for the whole data set, and a two sample statistical t-test 

assuming unequal variances was performed.  Speed differentials were also compared 

temporally between night and day.  The nighttime period was from 7 pm to 6 am while 

the daytime period was from 6 am to 7 pm.  The 7 pm and 6 am cutoffs for night and day 

were chosen by inspection of a clearly visible drop or rise in vehicle volume.  

 

Digital video data collected by the POST systems on urban interstates in Kansas City and 

St. Louis was visually inspected for approximately five minute periods.  The lane usage 

of large trucks was identified from the video.   A lane numbering convention from 

median, or fastest, lane to shoulder, or slowest, lane was used.  For example, on a three 

lane interstate the median lane is numbered with a 1, the middle lane is 2, and the 
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shoulder lane is number 3.  Interstates with four, five, or six lanes in one direction were 

numbered in a similar fashion.  After the truck lane-usage was tabulated, observations 

were totaled and a percentage of lanes used for each lane scenario were calculated.   

 

The MoDOT Transportation Management System database was queried for all fatal, 

disabling injury, and minor injury crashes on a Missouri interstate from 2002-2006 in 

order to perform an analysis of crashes involving both trucks and passenger vehicles.  

Through code written in Matlab version 6.5 (see Appendix) the crashes were filtered to 

exclude records located at interchanges so as not to introduce other factors of causality 

and to determine the effects of truck-passenger vehicle interaction on main line 

interstates.   

 

Crashes not involving at least one large truck and one passenger vehicle were also filtered 

out in this process.  To determine which vehicle was at fault, a driver that is coded with a 

probable contributing circumstance in the crash report will be categorized at fault.  

Specifically, if any one or more of the codes 1-21 in the “Probable Contributing 

Circumstances” section of the Missouri Uniform Accident Report (MUAR) were 

reported, a driver was considered at fault.  Lastly, crashes were classified as ‘passenger 

vehicle only’ at fault, ‘truck only’ at fault, ‘both’ at fault, or ‘none’ at fault.  Then a 

percentage was calculated for each at-fault class by dividing by the total number of 

crashes for that segment.  Overall at-fault percentages of fatal, disabling injury, and 

minor injury crashes were descriptive of truck-passenger vehicle interactions, but more 

analysis was done to determine the significance of an at-fault percentage by further 
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filtering the crashes for rural and urban interstates and then compared to the percentage of 

volume represented by the vehicle type in question over the same segment. 

 

In order to more effectively quantify the at-fault percentage, the percentages were 

calculated by segments for four major interstates in Missouri according to urban/rural 

classification.  Interstates 70, 44, 270, and 435 were used for the analysis since they 

constitute the majority portion of Missouri freeways, and these interstates represent 

approximately 80% of fatal, 75% of disabling injury, and 71% of minor injury truck-

passenger vehicle crashes on all Missouri interstates.  Each interstate was divided into 

rural and urban segments per MoDOT specifications and the at-fault percentage was 

calculated as described in the paragraph above.  For example, I-70 EB is urban from log 

mile 0 to 23.124 and from 101.118 to 106.375, etc.  Once the at-fault classification was 

assigned for both directions of the interstate, the crashes were totaled for the respective 

rural/urban classification and divided by the total number of crashes over those segments 

to attain the at-fault percentage.  These segment percentages are more detailed 

representations of the 'overall' at-fault percentages for all Missouri interstates and can be 

compared to the respective volumes over the same segments in order to determine the 

significance of at-fault.  

 

Over the same rural and urban segments that at-fault percentage was calculated, a truck 

percentage and passenger vehicle percentage of AADT was computed.  Over these 

rural/urban segments, MoDOT has either actual or estimated volumes for smaller 

segments, ranging from 0.02 miles to 15.5 miles.  For each segment, average commercial 
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vehicle and AADT volumes for the five-year span (2002-2006) were calculated.  Then 

this average was weighted by the distance it was measured over.  Next, for each rural or 

urban segment the average weighted volume over that segment was calculated and 

divided by its segment length.  This gives the five-year average volumes over that 

particular segment.  Lastly, truck and passenger vehicle percentages of AADT were 

computed over the whole rural or urban Interstate. 

  

For a freeway section, Equation 1 was used to calculate an at-fault crash rate for both 

trucks and passenger vehicles.  The at-fault crash rates were computed to more accurately 

explain the significance of the at-fault percentages.  This is a method for evaluating 

safety as most previous crash rates simply incorporated the frequency of crashes, and not 

specifically at-fault crashes.  The crashes that were evaluated for the 5-year study period 

were further broken down by yearly crashes to attain a significant sample to perform a t-

test.  In layperson’s terms a t-test is a way of determining whether differences in means 

were random versus systematic.  A t-test is a test of the null hypothesis that the means of 

two normally distributed populations are equal.  The significance level of a t-test, defined 

by the Greek letter alpha (α), determines the value of the t-statistic that will yield the 

probability of a t value being greater than the computed value.  If the probability of the t 

value is less than the significance level, the difference of means is said to be statistically 

significant.  The results from the yearly at-fault t-test are then used to support the at-fault 

crash rate ratio in determining whether crashes are over represented by one vehicle class.   

Equation 1: At-fault crash rate for a section 

• T/P
LVT

C
RSEC

PT

AFPT
AF ×××

×
=

/

)/(

365

000,000,100
)( ,   where 
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T/P )( AFRSEC  = Truck/Passenger vehicle at-fault crash rate for a section, 
crashes/100,000,000 VMT 

AFPTC )/(  = # of Truck/Passenger vehicle at-fault crashes, crashes 

T = time frame of analysis, years 

PTV /  = Average Annual Daily Traffic of Trucks/Passenger vehicles, vehicles 

L = length of the section, miles 
 

Now that at-fault crash rates for both trucks and passenger vehicles have been determined 

for each interstate, a new comparison method called the at-fault crash rate ratios (RSEC 

ratio) can be derived using Equation 2.  When dividing the truck at-fault crash rate by 

the passenger vehicle at-fault crash rate the constant terms cancel out only when the two 

rates are compared over the same time period and section length; therefore, the RSEC 

ratio is simply a function of the number of at-fault crashes and volumes.  If this ratio is 

greater than 1, then it means that the truck at-fault crashes are over represented when 

volume or exposure is taken into account.  And if this ratio is less than 1, then it means 

that the passenger vehicle at-fault crashes are over represented. 

Equation 2: At-fault crash rate ratio 

• 
TAFP

PAFT

VC

VC
RSECratio

×
×

=
)(

)( , where  

RSECratio = At-fault crash rate ratio 

AFTC )( / AFPC )(  = Truck/Passenger vehicle # of at-fault crashes, crashes  

TV / PV  = Truck/Passenger vehicle volume, vehicles 
 
 

Although the RSEC ratio is intended to explain the relative fault of a particular vehicle 

(car/truck) involved in a crash in a specific setting (rural/urban), some may view the at-

fault crash rates and RSEC ratios as probabilities of being at fault in a truck-car crash.  

This is an interesting view and will be discussed further.  Although the analysis in this 

thesis includes more than just one truck and one passenger vehicle involved in a crash 
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(crashes involving at least one truck and at least one car are analyzed), it could be argued 

that in a two-vehicle crash, each vehicle has the same probability of being at fault 

considering that we know nothing else about the driver or vehicle.   

 

The at-fault crash rate, RSECAF, represented in Equation 1 is the relative frequency of an 

at-fault crash; if the case is made that an event is defined as the number of at-fault crashes 

in a million miles traveled, then as the limit increases to infinity the relative frequency 

becomes a probability.  Therefore, RSECAF can be considered the probability of being at-

fault in a crash or P(truck or car AF in crash).  Using these terms, the RSEC ratio can 

now be expressed as a ratio of probabilities: RSEC ratio = P(truck AF in crash) / P(car 

AF in crash).  Furthermore, an at-fault percentage/probability ratio can also be expressed 

using the conditional probabilities:  at-fault percentage/probability ratio = P(car AF | 

crash) / P(truck AF | crash).  The conditional probabilities of a vehicle being at fault 

given that a crash occurs, however, does not take into account the volumes, or exposure, 

whereas the RSEC ratio does.  The difference between the two is that the RSEC ratio 

estimates relative fault using volumes and at-fault crashes, while the conditional at-fault 

percentage/probability ratio expresses the at-fault of a particular vehicle once a crash has 

occurred.  The RSEC ratio can be considered as an estimation of the at-fault 

percentage/probability ratio.  This may help those who tend to look at fault in crashes as 

probabilities or likelihoods of an event.  It should be noted that this discussion is in 

theory only and considers only two-vehicle crashes.  The probability discussion becomes 

more complicated as the amount of vehicles involved in a crash increases. 
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The RSEC ratio was developed here to explain fault between passenger vehicles and 

trucks, and it is assumed that the dissimilar vehicle and driver characteristics play a large 

part in the ultimate outcome of a truck-passenger vehicle collision.  The fact is that the 

RSEC ratio is not used to describe a probability of an event occurring, but rather it is an 

expression of relative at-fault of one vehicle to another over the same time period and 

segment of roadway.     
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2.4 ANALYSIS AND RESULTS 

2.4.1 Speed Differentials 
An analysis of the speed differentials on urban interstates disproves the notion that large 

trucks travel at much higher speeds than passenger vehicles.  The columns of Table 1 

show the average space mean truck speeds, non-truck speeds, average speed differentials, 

t-statistic, significance level, number of trucks, percent of trucks, number of non-trucks, 

percent of non-trucks, and total number of vehicles.  The rows show data from Kansas 

City and St. Louis, and for I-70, I-435, and I-270.  As can be seen in Table 1, large trucks 

travel 2.1 mph slower than passenger vehicles on average.  There were a few 

observations where a large truck traveled at higher speeds, but these observations were a 

small proportion of the total vehicles.  

Table 1 – Urban Interstate Space Mean Speed Differentials 
Sample Size Avg. SMS 

(mph) 
Stat. 

Significance Truck Non-Truck Total  
Location  

Truck  Non-
Truck  

Avg. 
SMS 
Diff. 

(mph)  
t-

statistic  

P(T<=t) 
one-
tail 

# of 
Veh. 

% of 
Total 

# of 
Veh. 

% of 
Total 

# of 
Veh. 

KC 45.92 48.20 -2.28 -0.79 0.22 393 8.99% 3978 91.01% 4371 
I-70 46.40 48.46 -2.06 -0.51 0.31 180 9.24% 1768 90.76% 1948 

I-435 45.36 47.89 -2.53 -0.60 0.28 213 8.79% 2210 91.21% 2423 
STL 48.22 50.15 -1.93 -0.48 0.32 264 6.74% 3652 93.26% 3916 

I-70 49.24 50.99 -1.75 -0.27 0.39 142 10.86% 1166 89.14% 1308 
I-270 47.45 49.51 -2.06 -0.39 0.35 122 4.68% 2486 95.32% 2608 

I-70 All  47.82 49.73 -1.91 -0.39 0.35 322 9.89% 2934 90.11% 3256 

Overall  47.07 49.18 -2.10 -0.64 0.27 715 8.63% 7630 92.07% 8287 
 
A total of 715 trucks comprising 8.63% of the ReID vehicles were analyzed.  These 

numbers offer a significant sample of the population and can be expected to represent the 

travel on urban interstates during morning and evening peak and off-peak periods.  In all 
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urban setting scenarios a t-test showed that no significant difference in speeds was 

present.   

  

Questions were raised about comparing space mean speeds in an urban setting to time 

mean speeds in a rural setting.  Therefore, time mean speeds were calculated from the 

space mean speeds and are presented in Table 2.  This conversion to time mean speed 

increased the average differential between truck and non-truck speeds slightly to 2.27 

mph due to the fact that time mean speed is a larger estimate of speed than space mean 

speed.  In turn, this increases the overall average of the faster traveling vehicles (non-

truck) by a greater margin than it does the truck speeds.  However, time mean speed 

differentials, like the space mean speed, did not show any statistical significance between 

truck and non-truck speed differentials when using the t-test.   

Table 2 – Urban Interstate Time Mean Speed Differentials 
Sample Size Avg. TimeMS 

(mph) 
Stat. 

Significance Truck Non-Truck Total  
Location  

Truck  Non-
Truck  

Avg. 
TimeMS 

Diff. 
(mph) 

t-
statistic  

P(T<=t) 
one-
tail 

# of 
Veh. 

% of 
Total 

# of 
Veh. 

% of 
Total 

# of 
Veh. 

KC 46.07 48.58 -2.51 -0.87 0.19 393 8.99% 3978 91.01% 4371 
I-70 46.53 48.66 -2.13 -0.53 0.30 180 9.24% 1768 90.76% 1948 

I-435 45.54 48.49 -2.95 -0.70 0.24 213 8.79% 2210 91.21% 2423 
STL 48.48 50.51 -2.03 -0.50 0.31 264 6.74% 3652 93.26% 3916 

I-70 49.59 51.47 -1.88 -0.29 0.39 142 10.86% 1166 89.14% 1308 
I-270 47.63 49.77 -2.14 -0.40 0.35 122 4.68% 2486 95.32% 2608 

I-70 All  48.06 50.06 -2.01 -0.41 0.34 322 9.89% 2934 90.11% 3256 

Overall  47.27 49.55 -2.27 -0.69 0.25 715 8.63% 7630 92.07% 8287 
 
 

Another measure to look at when determining the safety of highways is the 85th percentile 

and 95th percentile speeds.  The 85th percentile and 95th percentile speeds are the speeds at 
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which 85% and 95% of vehicles observed are traveling below.  Table 3 shows that the 

85th percentile speed for all urban interstates analyzed was 61.4 mph for trucks and 65.1 

mph for passenger vehicles.  The 95th percentile speed for trucks was 64.8 mph and 69.5 

mph for passenger vehicles.  Many DOTs often post speed limits based on the 85th 

percentile speed.  It should be noted that all 85th percentile speeds are at or below two 

mph above the highest posted speed limit on the urban interstates analyzed, which was 65 

mph.  This may indicate that the majority of motorists are traveling near the posted speed 

limits; however, the 85th percentile speeds may be skewed a little low due to the fact that 

more of the data sets were taken during peak hours than during off-peak hours when 

congestion is less and vehicles travel at faster speeds.  If true, the latter suggests that 

motorists travel at higher speeds during periods of low or non-existent congestion.  The 

95th percentile speeds also show this trend at as much as six mph above the highest 

posted speed limit.  Another interesting observation is the speed differential between 

trucks and passenger vehicles increases as the speeds increase.  Excessive speeding is a 

common factor, and although not specifically analyzed in this research, a portion of 

crashes involving trucks and passenger vehicles could be attributed to the larger speed 

differentials of the top 15% of vehicles. 

Table 3 – Urban Interstate 85th % and 95th % Speeds 
85th % Speed (mph) 95th % Speed (mph) 

Location Truck 
TimeMS 

Pass. Veh. 
TimeMS 

Truck 
TimeMS 

Pass. Veh. 
TimeMS 

KC 60.124 64.898 63.118 69.265 
KC I-70 60.681 63.167 63.100 66.825 
KC I-435 59.148 66.412 62.362 71.121 
STL 62.782 65.131 67.565 70.087 
STL I-70 64.464 66.728 68.690 71.074 
STL I-270 60.768 64.134 63.341 69.219 

All Urban 61.409 65.062 64.778 69.542 
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In order to apply statistical tests, it is important to examine a histogram of speeds to 

determine the normality of the distribution of vehicle speeds.  The following histograms 

(Figure 1) show the TimeMS of trucks and passenger cars in both Kansas City and St. 

Louis.  Speeds in Kansas City look relatively normally distributed, while showing 

multiple modes due to the peak or off-peak periods of data collection.  Similarly, vehicle 

speeds in St. Louis are fairly normally distributed, but with less cut-offs between periods 

of congestion and non-congestion.  
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Histogram of KC Pass. Veh. TimeMS
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Histogram of STL Truck TimeMS
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Histogram of STL Pass. Veh. TimeMS
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Figure 1 - Histogram of Urban Speeds 

 
The rural interstate speed data support the findings in the urban setting that trucks travel 

slower, on average, than passenger vehicles.  Table 4 columns show the time mean truck 

speed, passenger vehicle speed, speed difference, t-statistic, and significance level.  

Table 4 shows truck speeds of 70.03 mph as compared to passenger vehicles of 73.55 

mph, for a difference of -3.52 mph.  An appropriate two-sample t-test assuming equal or 

unequal variances was performed on each 24-hour period and all speed differentials 
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proved to be statistically significant.  This is significant because as the speed gap grows 

between large trucks and passenger vehicles, the safety of the roadway could decrease.   

Table 4 – Rural Interstate Time Mean Speed Differentials 

24-hr Average TimeMS (mph) Stat. Significance 
Sample 
Period Truck  Pass. Veh.  Difference  t-

Statistic 
P(T<=t) 
one-tail 

3/20/2007 70.23 73.55 -3.32 -18.10 2.06E-13 
3/21/2007 70.12 73.61 -3.49 -21.66 2.58E-16 
3/22/2007 70.24 73.72 -3.48 -15.60 3.42E-12 
3/27/2007 69.23 73.03 -3.80 -11.90 6.33E-07 
3/28/2007 70.43 73.89 -3.47 -21.26 2.58E-15 
3/29/2007 69.93 73.52 -3.59 -17.51 2.33E-11 

Total 70.03 73.55 -3.52 -17.67 1.05E-07  
 
Speeds were also analyzed to determine if there is a significant speed differential between 

night and day.  Due to the prevalence of truck travel at night on rural interstates, it is of 

interest to compare the night segment, 7 pm to 6 am, and day segment, 6 am to 7 pm.  

These time periods were chosen given the changes in overall volumes.  Table 5 

demonstrates that there was no statistical significance in the speed differentials between 

day and night. 

Table 5 – Rural Interstate Temporal Speed Differentials 
Avg. Temporal Speed Diff. 

(mph) Stat. Significance 
Sample 
Period Night 

(7pm-
6am) 

Day 
(6am-
7pm) 

Difference  t-
Statistic 

P(T<=t) 
one-tail 

3/20/2007 -3.53 -3.38 -0.15 -0.18 0.24 
3/21/2007 -3.39 -3.47 0.08 0.11 0.25 
3/22/2007 -3.56 -3.33 -0.23 -0.36 0.22 
3/27/2007 -3.56 -3.42 -0.14 -0.06 0.23 
3/28/2007 -3.42 -3.44 0.02 0.07 0.29 
3/29/2007 -3.52 -3.63 0.12 0.41 0.16 

Total -3.50 -3.45 -0.05 1.98E-04 0.23 
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Similar to speeds in an urban setting, it is important to look at the 85th percentile and 95th 

percentile speeds on the rural interstate.  Table 6 shows that the 85th percentile speed for 

trucks is 74 mph and 77.5 mph for passenger vehicles.  The 95th percentile speeds for 

trucks and passenger vehicles are 76.6 mph and 80+ mph, respectively.  Speeds above 80 

mph are not specifically calculated due to data restraints but this would be of particular 

interest to further research the actual speeds of those traveling faster than 80 mph.  If the 

faster or median lanes, lanes 1 & 3, were looked at and the shoulder lanes discarded, the 

truck 85th percentile speed would be almost 77 mph and the passenger vehicle 85th 

percentile speed would be approximately 79 mph or more.  The large differential between 

trucks and passenger vehicles in the faster lanes and those in the slower lanes potentially 

create an increased opportunity for crashes.  The larger the speed differential between 

vehicles traveling in the same lane encourages more lane changes, more interaction 

between the vastly different capabilities of the two classes of vehicles and thus, more 

chances for a crash.  Imposing truck or differential speed limits on an interstate with only 

two lanes per direction like I-70, where the differential between passenger vehicles and 

trucks is already significant, could increase this speed differential and therefore increase 

the opportunity for crashes.  

Table 6 – Rural Interstate 85th % and 95th % Speeds 
85th% Speed (mph) 95th % Speed (mph) I-70 Location 
Trucks  Pass. Veh. Trucks  Pass. Veh. 

EB left (median) lane  75.3 77.0 77.8 80+ 
EB right lane  71.3 76.7 74.5 79.8 

EB both lanes  73.3 76.8 76.2 80+ 
WB left (median) lane  78.2 80+ 80+ 80+ 

WB right lane  71.0 76.2 74.0 79.8 
WB both lanes  74.6 78.1 77.0 80+ 

I-70 Overall  74.0 77.5 76.6 80+ 
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The following two histograms depict the distributions of truck and passenger vehicle 

speeds on rural I-70.  The distributions are clearly divided into two bell shaped curves 

representing the distribution of speeds between the slower and faster lanes. 
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Histogram of I-70 Rural Pass. Veh. TimeMS
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Figure 2 - Histogram of Rural Speeds 

2.4.2 Lane Usage 
Lane usage in an urban setting may reveal safety issues, because if trucks traveling 

through a corridor are using the slower lanes nearest the shoulder, this may cause more 

conflicts between entering and exiting vehicles.  Similarly, if trucks are traveling 

primarily in the faster lanes nearest the median, this may slow the upstream traffic, which 

in turn could decrease capacity and safety by causing other vehicles to perform more lane 

changes.  The lane-use results in Table 7 primarily follow one’s intuition that large 
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trucks attempt to travel in the middle lanes in urban areas.  However, when there are four 

lanes per direction present on the interstate, trucks were observed traveling in the two 

fastest lanes.  This could be due to specific situations pertaining to the freeway segments 

that affect the results.  For example, the proximity of the freeway segment to major 

interchanges might affect the truck lane usage patterns.  The 4-lane per direction scenario 

in Kansas City was collected upstream of a split of the interstate where the median lanes 

continued into the downtown area.  This may explain the shifted lane usage results.  The 

results of the lane usage analysis show that the majority of large trucks recognize the 

safety benefits of traveling primarily in the middle lanes and attempt not to impede 

merging and weaving vehicles or the faster vehicles in the lanes nearest the median.    

Table 7 – Truck Lane-Usage 
Lane Usage (# of Vehicles and %) 

Fastest Lane ����----------------------------------------���� Slowest Lane No. of 
Lanes 
Present  

No. of 
Trucks  

Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6 

3 Ln. 1215 192 15.8% 557 45.8% 466 38.4%   
4 Ln. 220 68 30.9% 88 40.0% 40 18.2% 24 10.9%  

5 Ln. 874 65 7.4% 235 26.9% 304 34.8% 177 20.3% 93 10.6%  

6 Ln. 102 8 7.8% 17 16.7% 21 20.6% 7 6.9% 30 29.4% 19 18.6% 
 
A topic particularly relating to lane usage is the concept of restricting trucks to the one or 

two lanes closest to the shoulder in an attempt to restrict interaction with faster traveling 

passenger vehicles.  It should be noted that in most observed situations on urban 

interstates in Missouri, restricting trucks to the farthest right-hand lanes would encourage 

these vehicles to the lanes where most weaving on and off the interstate occurs.  Lane 

restrictions should be considered on a case-by-case basis after a study of lane usage is 

performed; the practice may be useful when truck traffic is more heavily intra-city based 

than inter-city based.  
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2.4.3 At-fault Percentages 
In a sample of 151 total truck-passenger vehicle fatal crashes on all Missouri interstates 

from 2002 to 2006, nearly 20% were assigned fault exclusively to the truck as shown in 

Table 8.  Approximately 68% of the crashes were caused solely by passenger vehicles.  

When traffic volumes on the interstate are considered, the proportion of crashes caused 

by trucks to their corresponding volumes may not appear to be proportional.  Depending 

on the location on Missouri interstates, trucks at fault in almost 20% of the fatal crashes 

may appear disproportionate when considering truck volumes.  Further analysis 

conducted into at-fault crash percentages versus volume in urban and rural areas will be 

discussed.  Additionally, disabling injury and minor injury crashes may point to the 

aforementioned disproportionate amount of trucks causing crashes.  Table 8 shows that 

trucks are solely at fault 29.5% of the time in disabling injury truck-passenger vehicle 

crashes, and 41% of minor injury crashes.  This is an interesting trend upward as the 

severity type decreases which may be explained by the misperceptions that passenger 

vehicle drivers have about the capabilities of large trucks, resulting in the more serious 

crashes caused by passenger vehicles.   

Table 8 – Vehicle At-fault Percentages in Truck-Passenger Vehicle Crashes 

No. of Crashes and % of Total 

Veh. At fault Fatal Crashes  Disabling Injury  Minor Injury  

Pass. Veh. Only  103 (68.2%) 288 (59.8%) 907 (44.3%) 
Truck Only 30 (19.9%) 142 (29.5%) 839 (41.0%) 
Both Veh. 13 (8.6%) 34 (7.1%) 158 (7.7%) 

None 5 (3.3%) 18 (3.7%) 143 (7.0%) 

Total Sample 151 (100%) 482 (100%) 2047 (100%) 
 
The first step in determining whether the at-fault percentages are overrepresented by one 

vehicle or another is to distinguish between urban and rural crashes so that they may be 
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compared to appropriate volumes.  All truck-passenger vehicle crashes from 2002-2006 

on I-70, I-44, I-270, and I-435 were split by urban or rural classification of roadway and 

tabulated as seen in Table 9.  These four interstates were analyzed because they represent 

a good portion of all interstate truck-passenger vehicle crashes:  approximately 80% of 

fatal crashes, 75% of disabling injury crashes, and 70% of minor injury crashes involving 

truck-car interaction on interstates occur on these four routes.  It can be seen that trucks 

cause approximately 7% more fatal crashes in urban areas than in rural areas.  Passenger 

vehicles cause approximately 2.5% more fatal crashes on urban interstates than on rural 

ones.  Disabling and minor injury crash at-fault percentages are consistently similar 

between rural and urban for both trucks and passenger vehicles.  More detailed at-fault 

percentages are shown in Tables 10, 11, and 12. 

Table 9 – Selected Interstate At-Fault Percentages by Classification (2002-2006) 

I-70, I-44, I-270, I-435: No. of Crashes and % of T otal 
Fatality Disabling Injury  Minor Injury Veh. At Fault 

Rural  Urban Rural Urban Rural  Urban 

Pass. Veh. Only  48 (67.6%) 35 (70.0%) 104 (62.3%) 117 (60.3%) 162 (45.0%) 477 (43.9%) 
Truck Only 12 (16.9%) 12 (24.0%) 48 (28.7%) 57 (29.4%) 156 (43.3%) 443 (40.8%) 
Both Veh. 6 (8.5%) 3 (6.0%) 11 (6.6%) 11 (5.7%) 27 (7.5%) 84 (7.7%) 

None 5 (7.0%) 0 (0%) 4 (2.4%) 9 (4.6%) 15 (4.2%) 83 (7.6%) 

Total Sample 71 (100%) 50 (100%) 167 (100%) 194 (100%) 360 (100%) 1087 (100%) 
 
Table 10 – Fatal At-Fault Percentages by Classification (2002-2006) 

No. of Fatal Crashes and % of Total 
I-70 I-44 I-270  I-435 Veh. At Fault 

Rural Urban Rural  Urban Urban Urban 
Pass. Veh. Only  22 (64.7%) 13 (76.5%) 26 (70.3%) 18 (72.0%) 4 (57.1%) 0 (0%) 

Truck Only 5 (14.7%) 4 (23.5%) 7 (18.9%) 6 (24.0%) 1 (14.3%) 1 (100%) 
Both Veh. 3 (8.8%) 0 (0%) 3 (8.1%) 1 (4.0%) 2 (28.6%) 0 (0%) 

None 4 (11.8%) 0 (0%) 1 (2.7%) 0 (0%) 0 (0%) 0 (0%) 

Total Sample 34 (100%) 17 (100%) 37 (100%) 25 (100%) 7 (100%) 1 (100%) 
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Table 11 – Disabling Injury At-Fault Percentages by Classification (2002-2006) 

No. of Disabling Injury Crashes and % of Total 
I-70 I-44 I-270  I-435 Veh. At Fault 

Rural Urban Rural  Urban Urban Urban 
Pass. Veh. Only  36 (53.7%) 53 (61.6%) 68 (68.0%) 38 (63.3%) 20 (51.3%) 6 (66.7%) 

Truck Only 23 (34.3%) 21 (24.4%) 25 (25.0%) 18 (30.0%) 16 (41.0%) 2 (22.2%) 
Both Veh. 6 (9.0%) 7 (8.1%) 5 (5.0%) 3 (5.0%) 1 (2.6%) 0 (0%) 

None 2 (3.0%) 5 (5.8%) 2 (2.0%) 1 (1.7%) 2 (5.1%) 1 (11.1%) 

Total Sample 67 (100%) 86 (100%) 100 (100%) 60 (100%) 39 (100%) 9 (100%) 
 
Table 12 – Minor Injury At-Fault Percentages by Classification (2002-2006) 

No. of Minor Injury Crashes and % of Total 
I-70 I-44 I-270  I-435 Veh. At Fault 

Rural Urban Rural  Urban Urban Urban 
Pass. Veh. Only  90 (47.1%) 216 (45.8%) 70 (42.2%) 103 (45.2%) 128 (45.7%) 30 (28.0%) 

Truck Only 76 (39.8%) 185 (39.2%) 79 (47.6%) 93 (40.8%) 111 (39.6%) 54 (50.5%) 
Both Veh. 17 (8.9%) 26 (5.5%) 10 (6.0%) 17 (7.5%) 27 (9.6%) 14 (13.1%) 

None 8 (4.2%) 45 (9.5%) 7 (4.2%) 15 (6.6%) 14 (5.0%) 9 (8.4%) 

Total Sample 191 (100%) 472 (100%) 166 (100%) 228 (100%) 280 (100%) 107 (100%) 
 
Next, average weighted volumes by segment length were calculated in rural and urban 

areas over the five-year study period so at-fault crashes can be analyzed to account for 

exposure.  Table 13 shows the AADT, commercial volume, and passenger vehicle 

volume for rural and urban segments of the four interstates.  Rural truck volumes range 

from approximately 32% on I-70 and I-44 to approximately 13% on I-270 and I-435, and 

urban truck volumes range between approximately 11% and 21%.  Passenger vehicle 

volumes account for about 67% and 69% of the total volume on rural I-70 and I-44 and 

87% on I-270 and I-435.  Passenger vehicles make up approximately 80%-90% of the 

AADT on urban interstates. 
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Table 13 – Average Interstate Volumes by Classification (2002-2006) 

Average Volumes and % of AADT 
I-70 I-44 I-270 I-435 Vehicle 

Rural  Urban  Rural Urban Rural Urban Rural Urban 
AADT 30477 94520 29264 53510 27243 142684 21959 56559 

Pass. Veh. 
20402 

(66.9%) 
80526 

(85.2%) 
20221 

(69.1%) 
42137 

(78.7%) 
24092 

(88.4%) 
126260 
(88.5%) 

18785 
(85.5%) 

49420 
(87.4%) 

Commercial  
10076 

(33.1%) 
13994 

(14.8%) 
9043 

(30.9%) 
11373 

(21.3%) 
3150 

(11.6%) 
16424 

(11.5%) 
3174 

(14.5%) 
7140 

(12.6%) 
 
An at-fault crash rate for a section (Equation 1) is calculated for each year during the 

study period in order to perform a t-test for significant differences in at-fault between 

passenger vehicles and trucks.  The at-fault crash rates are calculated using the at-fault 

crash data for each type of severity shown in Tables 14, 15, and 16.  It should be noted 

that the rural I-270, rural I-435, and urban I-435 fatal scenarios as well as the rural I-270 

and rural I-435 disabling and minor injury scenarios had two or fewer total crashes and 

therefore were not included in the analysis.  

Table 14 – No. of Fatal At-Fault Crashes by Year and Classification 

Fatal At-Fault (# of crashes) 
I-70 I-44 I-270 

Rural Urban Rural Urban Urban 
Year Psg. Veh. Truck Psg. Veh. Truck  Psg. Veh. Truck Psg. Veh. Truck  Psg. Veh. Truck 

2002 4 1 4 0 6 0 5 0 1 0 
2003 5 1 3 0 4 0 5 0 2 0 
2004 6 2 0 1 4 3 1 0 1 0 
2005 4 0 3 0 8 4 5 3 0 0 
2006 3 1 3 3 4 0 2 3 0 1 
 
Table 15 – No. of Disabling Injury At-Fault Crashes by Year and Classification 

DI At-Fault (# of crashes) 
I-70 I-44 I-270 I-435 

Rural Urban Rural Urban Urban Urban 

Year 
Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

2002 9 6 10 6 21 8 9 3 6 5 0 0 
2003 7 3 9 3 11 4 11 3 2 3 1 0 
2004 7 5 18 6 10 2 7 1 4 5 2 0 
2005 9 5 9 3 14 8 5 5 1 3 2 0 
2006 4 4 7 3 12 3 6 6 7 0 1 2 
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Table 16 – No. of Minor Injury At-Fault Crashes by Year and Classification 

MI At-Fault (# of crashes) 
I-70 I-44 I-270 I-435 

Rural Urban Rural Urban Urban Urban 

Year 
Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

2002 24 19 43 40 11 15 19 17 21 20 9 6 
2003 17 15 50 29 13 21 20 21 37 24 7 15 
2004 17 13 40 43 13 7 20 12 20 29 3 11 
2005 20 20 55 32 17 19 18 22 17 18 4 6 
2006 12 9 28 41 16 17 26 21 33 20 7 16 
 
Crash rates for a section are commonly used in traffic safety practice to determine 

corridors with higher incidence of certain crash types while accounting for exposure 

through volume and length of the corridor instead of just analyzing the number of 

crashes.  It is true that crash locations are random, but crash types are not and usually 

occur on similar sections of roadway.  Crash rates are typically calculated for all vehicles 

over a section or sometimes for just trucks or passenger vehicles.  When analyzing the 

safety of interactions between two types of vehicles, it is not enough to only give a crash 

rate number based on total crashes, but also to determine a rate that explains who is at 

fault in the crash.  Thus, this thesis developed a more explanatory rate called an at-fault 

crash rate in order to determine which vehicles are more responsible in the truck-

passenger vehicle crashes. 

 

Tables 17, 18, and 19 give yearly at-fault crash rates for each interstate scenario as well 

as a five-year average.  Fatal crash rates are fairly low for most scenarios due to the lower 

numbers of these types of crashes; however, passenger vehicle fatal at-fault crash rates in 

rural settings are highest among all fatal crash rates.  Disabling injury truck at-fault crash 

rates are almost always higher than passenger vehicle rates and significantly higher in 
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minor injury crashes.  This, as well as the increase of truck at-fault crash rates from rural 

to urban areas, is supportive of the notion that trucks may contribute more to crashes than 

passenger vehicles when accounting for the respective volume.  Further analysis of these 

rates through crash rate ratios may support or debunk the aforementioned assertions.         

Table 17 – Fatal At-Fault Crash Rates by Year and Classification 

Fatal Crash Rate (At-Fault Crashes per 100 Million Vehicle Miles) 
I-70 I-44 I-270 

Rural Urban Rural Urban Urban 

Year 
Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

2002 0.326 0.165 0.157 0.000 0.434 0.000 0.316 0.000 0.062 0.000 
2003 0.408 0.165 0.118 0.000 0.289 0.000 0.316 0.000 0.124 0.000 
2004 0.489 0.330 0.000 0.226 0.289 0.485 0.063 0.000 0.062 0.000 
2005 0.326 0.000 0.118 0.000 0.578 0.646 0.316 0.703 0.000 0.000 
2006 0.245 0.165 0.118 0.678 0.289 0.000 0.126 0.703 0.000 0.476 

Avg.  0.359 0.165 0.102 0.181 0.376 0.226 0.228 0.281 0.050 0.095 
 
Table 18 – Disabling Injury At-Fault Crash Rates by Year and Classification 

DI Crash Rate (At-fault Crashes per 100 Million Veh icle Miles) 

I-70 I-44 I-270 I-435 

Rural Urban Rural Urban Urban Urban 

Year 
Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

2002 0.734 0.991 0.392 1.355 1.518 1.293 0.569 0.703 0.372 2.381 0.000 0.000 
2003 0.571 0.496 0.353 0.678 0.795 0.646 0.696 0.703 0.124 1.428 0.126 0.000 

2004 0.571 0.826 0.706 1.355 0.723 0.323 0.443 0.234 0.248 2.381 0.251 0.000 
2005 0.734 0.826 0.353 0.678 1.012 1.293 0.316 1.172 0.062 1.428 0.251 0.000 

2006 0.326 0.661 0.275 0.678 0.867 0.485 0.379 1.406 0.434 0.000 0.126 1.741 

Avg.  0.587 0.760 0.416 0.949 0.983 0.808 0.481 0.844 0.248 1.524 0.151 0.348 
 
Table 19 – Minor Injury At-Fault Crash Rates by Year and Classification 

MI At-Fault (At-fault Crashes per 100 Million Vehic le Miles) 

I-70 I-44 I-270 I-435 

Rural Urban Rural Urban Urban Urban 

Year 
Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

Psg. 
Veh. Truck 

2002 1.958 3.139 1.688 9.034 0.795 2.424 1.202 3.984 1.301 9.523 1.132 5.222 
2003 1.387 2.478 1.962 6.549 0.939 3.393 1.265 4.921 2.292 11.427 0.880 13.056 

2004 1.387 2.147 1.570 9.711 0.939 1.131 1.265 2.812 1.239 13.808 0.377 9.575 
2005 1.632 3.304 2.159 7.227 1.228 3.070 1.138 5.155 1.053 8.571 0.503 5.222 

2006 0.979 1.487 1.099 9.259 1.156 2.747 1.644 4.921 2.044 9.523 0.880 13.927 

Avg.  1.468 2.511 1.695 8.356 1.012 2.553 1.303 4.358 1.586 10.570 0.754 9.400 



 

 35 

Once the at-fault crash rates were calculated, the five-year rates for passenger vehicles 

versus trucks were tested for significant differences to distinguish whether the at-fault 

percentages are significant.  A t-test assuming unequal variances was performed for each 

scenario at a 95% confidence level (alpha=0.05) and the results are tabulated in Table 20.  

The results of the t-test for fatal at-fault crash rates show that only in the I-70 rural 

scenario are the passenger vehicle and truck differences statistically significant.  The 

disabling injury crash rates show statistically significant differences for the I-70 and I-

270 urban scenarios.  All minor injury at-fault crash rates were found to be statistically 

significant as well.      

Table 20 – Statistical Significance of At-Fault Crash Rates 

Statistical Significance of At-Fault Crash Rates 
Fatal Disabling Injury Minor Injury Interstate Location  

t-Statistic 
P(T<=t) 
one-tail t-Statistic 

P(T<=t) 
one-tail t-Statistic  

P(T<=t) 
one-tail 

Rural 2.902 0.00992 -1.532 0.082086 -2.825 0.01508 
I-70 Urban -0.585 0.2949 -2.923 0.013257 -10.334 7.3E-05 

Rural 0.982 0.18557 0.703 0.252505 -3.869 0.00901 
I-44 Urban -0.296 0.38959 -1.685 0.076374 -6.870 0.00118 
I-270 Urban -0.466 0.33271 -2.886 0.022366 -9.315 0.00012 
I-435 Urban     -0.561 0.302218 -4.649 0.00483 

*I-435 urban section had a low number of fatal crashes and was not included in at-fault crash rate analysis. 
 
Now this thesis has developed a new safety evaluation using the ratio of truck at-fault 

crash rate versus passenger vehicle at-fault crash rate (RSEC ratio), seen in Tables 21, 

22, and 23. The RSEC ratios are calculated for fatal, disabling injury, and minor injury 

crashes using the summation of the five-year at-fault crash results of Tables 14, 15, and 

16 divided by the volumes in Table 13.  The RSEC ratio is also shown as Equation 2 in 

the methodology section of the thesis.  Passenger volumes divided by truck volumes are 

also displayed to show the relative proportions of AADT.  A ratio greater than one 

signifies a greater truck at-fault crash rate than passenger vehicle at-fault crash rate.  For 
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example in the urban I-70 scenario, the commercial vehicle represents 4 at-fault fatal 

crashes with a volume of 13,994 while passenger vehicles are at fault in 13 of the fatal 

crashes with a volume of 80,526.  Therefore, multiplying 4 by 80,526 and then dividing 

by the product of 13 and 13,994 results in an RSEC ratio of 1.77.  It should be noticed 

that in all types of severity the RSEC ratio is always larger in an urban area than it is in a 

rural area.  This could be because as volume increases so does the interaction between 

trucks and passenger vehicles which may cause trucks to be more prone to being at fault 

in crashes.  An overall look shows that in all severity types the RSEC ratio is close to 

doubled from rural to urban.  When comparing RSEC ratios to passenger vehicle and 

truck volume (Vp/Vt), trucks seem to be overrepresented in at-fault in all areas except 

rural fatal and disabling injury crashes.  Passenger vehicles overall do not have a greater 

at-fault crash rate than trucks, except for the I-70 and I-44 rural fatal crash scenarios with  

ratios of 0.460 and 0.602 , and the I-44 rural disabling injury with a ratio of 0.822.  

Table 21 – Fatal RSEC Ratios 

Fatal RSEC Ratios 
I-70 I-44 I-270  

Rural Urban Rural  Urban Urban 
RSEC Ratio 0.460 1.771 0.602 1.235 1.922 

Vp/Vt 2.025 5.754 2.236 3.705 7.688 
 
Table 22 – Disabling Injury RSEC Ratios 

Disabling Injury RSEC Ratios 
I-70 I-44 I-270 I-435  

Rural Urban Rural  Urban Urban Urban 
RSEC Ratio 1.294 2.280 0.822 1.755 6.150 2.307 

Vp/Vt 2.025 5.754 2.236 3.705 7.688 6.922 
 
Table 23 – Minor Injury RSEC Ratios 

Minor Injury RSEC Ratios 
I-70 I-44 I-270 I-435  

Rural Urban Rural  Urban Urban Urban 
RSEC Ratio 1.710 4.928 2.524 3.345 6.667 12.459 

Vp/Vt 2.025 5.754 2.236 3.705 7.688 6.922 
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It is now useful to compare both the RSEC ratios and the statistical significance of the at-

fault crash rates, which is seen in Table 24.  When looking at the fatal truck-passenger 

vehicle crashes, the only scenario with a statistically significant difference in at-fault 

crash rates is I-70 rural, complemented by an RSEC ratio less than 1.  The I-44 rural 

scenario also presents an RSEC ratio less than 1 for fatal crashes.  The RSEC ratios 

indicate a passenger vehicle overrepresentation of at-fault to volume and it is concluded 

that in the fatal rural scenarios, passenger vehicles are less safe than trucks.  These results 

may be attributed to higher vehicle speeds and significantly greater speed differences on 

rural interstates as well as the passenger vehicle driver’s lack of knowledge of the weight, 

stopping capabilities, and visibility issues inherent to large trucks.  On the other hand, 

RSEC ratios greater than 1 in Table 24 indicate that trucks may be more at fault in fatal 

crashes on urban interstates.  This could be explained by the effects of congestion as well 

as higher occurrences of merging and weaving.  Trucks traveling long distances may be 

accustomed to lower volumes in rural areas and may take for granted the stopping 

distance or visibility needed to maneuver when encountering situations in an urban 

setting.       

 

In disabling injury truck-passenger vehicle crashes, a statistically significant difference 

was only seen between the two at-fault crash rates in the I-70 and I-270 urban scenarios, 

but the RSEC ratio is consistently greater than one, aside from the I-44 rural scenario.  

The RSEC ratio in the disabling injury rural I-44 scenario is below 1, and although the 

difference in crash rates is not statistically significant it may indicate that passenger 
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vehicles are less safe on rural interstates.  The lack of statistical significance in crash rates 

could be explained by the variance in crash numbers among the five years.  It is 

concluded that in most disabling injury crashes, trucks can be considered more at fault 

than passenger vehicles, but not all by a significant margin.   

 

Minor injury crash rates seem to indicate that trucks are more often less safe than 

passenger cars due to the high RSEC ratios combined with the significant differences 

between truck and passenger vehicle at-fault crash rates.  This supports the intuitive 

notion that trucks lack the capabilities to maneuver in a fashion that could prevent minor 

injury crashes, such as longer stopping distances causing minor rear ending and lack of 

surrounding visibility causing minor sideswipe crashes.   

Table 24 – RSEC Ratio vs. At-Fault Crash Rate 

RSEC Ratio vs. At Fault Crash Rate Significance 
Fatal Disabling Injury Minor Injury 

Interstate Location 
RSEC 
Ratio 

At Fault 
Crash Rate 
Significant?  

RSEC 
Ratio 

At Fault 
Crash Rate 
Significant? 

RSEC 
Ratio 

At Fault 
Crash Rate 
Significant? 

Rural 0.46 Yes 1.294 No 1.71 Yes 
I-70 Urban 1.771 No 2.28 Yes 4.928 Yes 

Rural 0.602 No 0.822 No 2.524 Yes 
I-44 Urban 1.235 No 1.755 No 3.345 Yes 
I-270 Urban 1.922 No 6.15 Yes 6.667 Yes 
I-435 Urban     2.307 No 12.459 Yes 

* I-435 urban section had a low number of fatal crashes and was not included in at-fault crash rate analysis. 
 
The development of at-fault crash rates and their corresponding RSEC ratios in this thesis 

are great new tools for determining the relative safety between trucks and passenger 

vehicles.  An emerging safety topic in today’s traffic engineering society is the concept of 

safety corridors.  Safety corridors are programs that have identified corridors with safety 
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issues, including but not limited to high crash frequencies or rates, and use a multi-

disciplinary team to identify treatments and strategies to improve the safety of the 

corridor.  Safety corridors and the process with which they are developed are discussed in 

more detail in the following sections of the thesis.  Criterion for selecting a safety 

corridor is typically based on the crash history of the roadway.  Standard crash rates and 

frequencies are good tools to measure the safety of a roadway.  The at-fault crash rates 

and RSEC ratios that this thesis has developed provide for another safety evaluation tool 

in determining the selection of a safety corridor.  If it is determined that a roadway is 

experiencing a high frequency of truck-passenger vehicle collisions, then at-fault crash 

rates and RSEC ratios may help determine which vehicle drivers to target with 

engineering, enforcement, and educational countermeasures.   
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CHAPTER 3: SAFETY CORRIDOR SYNTHESIS 
 
 
 

3.1 INTRODUCTION AND BACKGROUND INFORMATION 
 
Several states have developed safety corridor programs.  These are programs that have 

identified corridors with safety issues, including but not limited to high crash frequencies 

or rates, and use a multi-disciplinary team to identify treatments and strategies to improve 

the safety of the corridor.  This thesis will develop a synthesis of safety corridor programs 

conducted throughout the country and identify the most promising practices and 

programs to share among state DOTs and transportation engineering professionals alike. 

The purpose of the synthesis is to contribute to the safety management programs of state 

DOTs so as to facilitate implementation of the best practices in safety corridor programs 

throughout the country.  This particular research need was identified by the states of 

Kansas, Nebraska, Iowa and Missouri at the St. Joseph Safety Forum in March 2006. 

This is particularly timely as the SAFETEA-LU national highway legislation has 

provided the states with safety data improvement grants (Section 408 funds) and the 

FHWA’s Highway Safety Improvement Program (HSIP) Section 1201 directs states to 

report the top 5% of the high crash roads in the state. 

 

Members of Iowa, Kansas, and Missouri DOTs and respective Federal Highway 

Administration (FHWA) divisions, along with researchers at Iowa State University’s 

Center for Transportation Research (CTRE) and the University of Missouri-Columbia’s 

Civil Engineering department, discussed the advantages of having a comprehensive study 
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of nationwide efforts in safety corridor development in order to more appropriately 

designate and implement safety corridors in the Midwest.  Although the efforts were 

originally targeted for implementation in the Midwest, the synthesis is applicable 

nationwide for use in developing a safety corridor program or improving an existing one.  

Due to the lack of a comprehensive safety corridor program in the Midwest states, this 

thesis will provide a definition of a safety corridor, possible criterion for selection and 

methods for filtering high crash locations, measures of effectiveness (MOE’s) of safety 

corridors, organization of safety corridor programs, and other concerns such as legislative 

issues.  

3.1.1 Definition of a Safety Corridor 
Currently, there are many differing opinions of what constitutes a safety corridor.  Some 

safety corridors can be a few hundred feet in length containing only a couple of 

intersections, while others may be a stretch of roadway over 50 miles in length.  It was 

determined that a corridor needs to be somewhat homogenous with reasonably uniform 

characteristics from beginning to end, no matter what the length.  Midwest states have 

higher concerns for rural two-lane highways; however there is no need to be too narrow 

when conducting a search for safety corridor programs in other states.  The opinion was 

voiced that urban/suburban locations introduce many more variables and/or problems 

when developing a safety corridor, but are necessary to analyze nonetheless.  An overall 

consensus was the need to capture what is working in other states in determining safety 

corridors.  
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3.1.2 Criterion for Selection and Current High Cras h Location Filtering 
Practices 
After a safety corridor is defined, the next logical step is to develop criteria for a state’s 

roadway system to focus on the most dangerous locations.  Many states have different 

query techniques when filtering and targeting roadways in most need of safety 

improvements.  For example, the Missouri Department of Transportation (MoDOT) uses 

the highest fatal and disabling crash frequencies over a segment.  Using a floating 

window technique with a specified time length and segment length, MoDOT is able to 

identify the most crucial roadways to improve.  MoDOT does not use much crash rate 

data when identifying problem segments due to lack of understanding by its taxpaying 

public.  Furthermore, since local roads are currently being focused on, another reason that 

it is difficult to report crash rates at these locations is due to the lack of vehicle miles 

traveled (VMT) data.  The Kansas Department of Transportation (KDOT) filters its top 

5% of roads in terms of number of crashes plus a crash rate and develops a combined 

crash index, then ranks the roads by functional classification.  KDOT would like to see 

the synthesis specifically cover rural corridors and how the programs are disseminated to 

local jurisdictions.  The Iowa Department of Transportation (Iowa DOT) simply uses a 

crash rate based on fatal and major injury crashes to filter its high crash locations.  It can 

be seen that not one method for filtering high crash locations fits every DOTs needs.  

Therefore, the methods that identify the corridors with the most promising chances of 

improving safety need to be determined.  

3.1.3 Safety Corridor Measures of Effectiveness (MO E’s) 
Once safety corridors have been selected and implemented, MOE’s must be analyzed to 

determine if the improvements were beneficial.  MoDOT, KDOT, and Iowa DOT all 
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suggested several MOE’s that they often use when checking their safety improvements.  

Some of the MOE’s include: a reduction in speeds greater than 10 mph, a decrease in 85th 

percentile speeds, crash reductions, contacts and interviews with drivers, ticketed 

violations, reduction of DWI’s when relevant, and focusing on the decrease of deaths and 

injury accidents.  All of these suggestions are good MOE’s and more will be documented 

from states with comprehensive safety corridor programs.  Most felt that while crash, 

death, and injury reductions would be valuable, that statistically it would be a very 

difficult measure to have confidence in. 

3.1.4 States with Safety Corridor Programs 
Through research and discussions with other professionals, a total of thirteen states have 

been identified with some sort of safety corridor program.  Not all have a comprehensive 

program, but some parts of a program with only enforcement, or only engineering from 

these states can be incorporated to ensure a thorough synthesis.  The states that have been 

identified and studied are:  Alaska, California, Florida, Kentucky, Minnesota, New 

Jersey, New Mexico, New York, Ohio, Oregon, Pennsylvania, Virginia, and Washington.  

3.1.5 Other Concerns/Talking Points 
The DOTs also voiced other issues of a comprehensive safety corridor program that they 

would like to be reported in the synthesis.  The legal side of enforcement and education 

in safety corridors is a specific concern for the DOTs.  It is also important to know how 

to achieve approval from legislature to double fines or increase enforcement.  Another 

issue is how the Highway Patrol identifies safety corridor DWI arrests, and alcohol 

related crashes, etc.   
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The overall goal for the safety corridor synthesis is not to make specific 

recommendations for a definition of a safety corridor or MOE’s that can be made, but the 

main concern is a synthesis of what works in other states and how it can be applied to any 

DOT in the country. 
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3.2 OVERVIEW OF CURRENT SAFETY CORRIDOR PROGRAMS 
 
Information collected from the studied programs was attained through informal telephone 

interviews or meetings with state DOT or FHWA traffic/safety engineering 

representatives unless otherwise noted from a formal document.  State safety corridor 

contacts and other informational documents can be located in the Appendix.  

3.2.1 Alaska 
In 2006, the governor of Alaska signed into law a bill giving the DOT the ability to 

designate “Safety Zones” within stretches of highway with unacceptably high fatal and 

major injury crashes.  The legislation may be seen in the Appendix.  Alaska’s main 

concern is eliminating two-lane, high speed, head-on collisions while following the 

SAFETEA-LU mandate to focus on severe injury and fatal crashes.  Alaska considers 

traffic safety corridors as a designated “safety zone”, similar to a school zone or a work 

zone.  The Alaska DOT, Alaska State Troopers, and the Alaska Highway Safety Office 

are all involved in the safety corridor program.  

 

Typical elements of Alaskan safety corridors include targeting reckless, intimidating, 

aggressive, and drunk driving (TRIAD) with a concerted effort of increased education, 

enforcement, and engineering.  Safety corridors are typically two-lane rural highway 

segments about 10-20 miles in length where violations incur double fines or double 

points legislation.  Incident response is expedited, media campaigns are repeated, and 

some engineering treatments are used such as special safety corridor signs or center line 

rumble strips. 



 

 46 

 

Alaska’s criteria for designating a safety corridor are as follows: 

• Roadway must be designated as either: interstate, rural major arterial, rural major 

collector, or rural minor arterial with 2000 ADT or more. 

• Roadway must have a 3-5 year fatal + major injury crash rate per mile exceeding 

110% of statewide average for rural arterials. 

• Roadway must have a 3-5 year fatal + major injury crash rate per 100 million 

vehicle miles exceeding 110% of statewide average for rural arterials. 

• The DOT must agree on a coordinated traffic control/patrol plan. 

• It must be agreed that the corridor’s efforts will be effective in reducing crashes. 

• The local police define the amount of enforcement needed to increase safe driving 

and to provide ongoing enforcement. 

• No more than 10 safety zones at one time in Alaska. 

• The safety corridor should be no shorter than five miles in length. 

• The safety corridor is decommissioned when the fatal + major injury crash rate 

per mile falls below statewide average for a three year period. 

 

A formal education campaign to promote the safety corridor is typically divided into 

three parts: initial rollout, saturation media, and on-going media.  The initial rollout 

usually begins with the official signing and unveiling of the safety corridor with members 

of the DOT and other public officials.  This event will help to gain publicity for the safety 

corridor and make drivers aware of the campaign.  Other aspects of the initial rollout 

along with actual safety corridor signing include both television and radio 
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advertisements.  The saturation media campaign is a heavy push for publicity for the 

corridor during the two weeks prior and the two weeks after the designation of a safety 

corridor.  There are also saturation periods during DUI crackdowns and the holiday 

season.  These are specialty advertisements targeted toward the highest ‘risk-takers’, or 

more specifically, males age 18-35.  The education campaign should try to include on-

going media efforts such as weekly radio and television spots. 

 

Safety corridor engineering efforts in Alaska include a road safety audit (RSA) to identify 

possible engineering, education, and enforcement opportunities.  Possible short-term and 

long-term engineering strategies include but are not limited to center line and shoulder 

rumble strips, upgraded signing, a reevaluation of the posted speed limit, additional 

lanes/passing lanes, widening of median, addition of median barrier, and changing the 

roadway geometry.  All speed limit signs in the corridor are either upgraded or safety 

zone placards are added to existing signs, and have no further than three mile spacing.  

The safety corridor sign shown in Figure 1 along with an ‘End Double Traffic Fines’ 

sign legally designate the beginning and the end of the safety corridor.    

 

 
Figure 3 - Alaska Safety Corridor Sign 
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3.2.2 California 
The safety corridor program is different from all other states’ programs in that it is run by 

the California Highway Patrol (CHP).  The program began in 1992 in the Special Projects 

Section of the CHP.  California has general safety corridors as well as problem specific 

corridors relating to pedestrians, trucks, and DUIs.  Defined as a roadway, usually fewer 

than 50 miles, with a high incidence of injury and fatal collisions over three years, a 

safety corridor is designated if the crash rate is warranted and a task force is formed for 

each corridor.  Funding is provided for up to six corridors a year and an engineering, 

enforcement, and education (3E) approach is most often used.   

 

The task forces are made up of members from the California DOT (CalTrans), Council of 

Governments, assorted planning groups, fire and police departments, legislative 

members, and citizen groups.  The task force will meet approximately four times during 

the 12-month program operations phase, conduct a field review, draft a Safety Action 

Plan (SAP) that is updated at each meeting complete with a compilation of 

recommendations, and develop a logo and a slogan for the corridor to use in public 

education campaigns.  Many different attributes of the corridor are discussed when 

considering possible solutions, such as primary collision factors, types of collisions, the 

time of day, and collisions by month.  Potential short and long-term solutions are written 

in the SAP to address the corridor’s main contributing problems to crashes.  The task 

force must implement at least two of the potential solutions, usually these being overtime 

enforcement and a public awareness and education campaign.  The overall goal of a 

safety corridor is to decrease fatal and injury crashes by 10%.  
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3.2.3 Florida 
Florida does not have as formal of a safety corridor program as some other states, but the 

Florida Department of Transportation (FDOT) sets up locally-based groups of highway 

safety advocates called Community Traffic Safety Teams (CTSTs).  The CTSTs are 

committed to solving traffic safety problems through a comprehensive, multi-

jurisdictional, multi-disciplinary approach.  The CTST is comprised of members from the 

city, county, state, and occasionally federal agencies as well as private industry 

representatives and local citizens formed for one city, an entire county, portions of 

counties, or multiple counties.  A common CTST goal is to reduce the number and 

severity of traffic crashes within the community by focusing on the driver behaviors, the 

vehicle, the roadway, and pedestrians.  For corridors that are focused on by the CTSTs, 

the length and number of projects is very heavily dependent on the amount of funds 

available.  Each district uses both frequency and severity of crashes as criteria for 

selection.   

 

Analyses of crashes is done before and after countermeasures are put in place to look for 

trends and specific areas to target with minor engineering projects, education programs, 

and extra enforcement.  Each FDOT district has a CTST coordinator working with the 

teams in the district’s area, while the Central FDOT Safety Office is the liaison to the 

district coordinators.  Each CTST has approximately 20 regular volunteer members from 

the 4E disciplines, with around 60 CTSTs statewide.  In 1994 the CTST Coalition was 

formed to facilitate that sharing of safety programs, ideas, and materials to a statewide 

audience through the individual CTSTs in Florida. 
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3.2.4 Kentucky 
The Kentucky Transportation Cabinet’s (DOT) safety corridor program applies the 4E 

concept (3E plus emergency response) over one corridor in each of its 12 districts.  These 

corridors are mostly rural highway through approximately three counties, and over 50 

miles in length.  Currently, safety conscious planning funds are being used for a half-time 

safety professional in each of Kentucky’s 15 area Development Districts, which are 

similar to a regional planning commission.  As a part of the planning process for the 

safety corridor, an RSA is conducted to identify potential low cost engineering 

improvements to be implemented using specifically budgeted DOT money for this 

application.  Additionally, the DOT may develop supplemental safety programs at high 

schools that are located within or near the safety corridor. 

 

The process used in identifying safety corridors was developed by researchers at the 

Kentucky Transportation Center at the University of Kentucky (Green and Agent 2002).  

First, a list of initial roadways is formulated, usually by length and excluding interstates 

and parkways.  Next, one corridor in each district is selected using these criteria: 

• The roadway must travel through more than one county in that district. 

• It must be of sufficient length for a corridor (which is typically > 50 miles). 

• It must have a relatively high traffic volume. 

• It must not be a full control of access highway. 

• It must have a relatively high number of crashes (total and injury/fatal). 

• It must have a high crash rate (total and injury/fatal). 

• It must be above a collector functional classification. 
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The next step is to rank the corridors in each of the districts using proportions for each 

attribute as mentioned above by dividing by the maximum value in the district.  A 

subjective relative importance is given to each of these factors using 9 different scoring 

methods of attribute importance.  Lastly, points are totaled for each corridor in the district 

and the highest total point value is selected for implementation.   

 

A road safety review is then conducted for each of the chosen corridors, including a 

videotaped drive-through, so that safety characteristics of the roadway, intersections, and 

driveways may be analyzed.  After the road safety review, a crash analysis of the corridor 

is performed.  Crash characteristics such as type, time, and severity are compared with 

the statewide characteristics for all crashes, and separately for injury or fatal crashes.  0.1 

and 0.3 mile spot locations as well as 1.0 mile roadway sections are identified as having 

the highest number and rate of crashes.  After the initial list of high crash locations and 

sections is determined, the crash rate for each location is compared to the critical rate for 

that location to determine a critical rate factor (CRF).  Spots and sections with a CRF of 

1.0 or greater were further inspected for possible low-cost engineering solutions and 

enforcement strategies.   

3.2.5 Minnesota  
Minnesota’s Toward Zero Death (TZD) initiative, a subset of the Comprehensive 

Highway Safety Plan (CHSP), is a multi-agency partnership including representatives 

from the DOT, the Department of Public Safety, the Highway Patrol, FHWA, 

Department of Health, the Center for Transportation Studies at the University of 

Minnesota, and other local safety partners, counties, and cities.  Safety corridors are 
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typically identified as part of the TZD initiative.  The goal of the TZD initiative is to raise 

awareness of traffic safety issues and to develop tools that can be used to reduce the 

number of deaths and injuries by implementing practical, innovative ideas and best 

practices developed from research at the University of Minnesota and state agencies.   

 

The TZD program team works with the communities and corridor safety coalitions 

(similar to Florida’s CTSTs) to improve the traffic safety of a designated area through 

short-term, low-cost alternatives to traditional engineering solutions.  The safety corridors 

employ a 4E concept usually based on the results of a Road Safety Audit (RSA).  As part 

of the CHSP, counties may solicit the DOT for safety corridor funding.  In 2005, 27 

counties were granted a total of $2 million to assist counties in deploying low cost, 

systematic, proactive safety improvements such as RSAs, guardrail and turn lane 

improvements, shoulder widening, enhanced signing, and intersection lighting.   

3.2.6 New Jersey 
New Jersey’s safety corridor program started in 2003 with 13 initial corridors of 

approximately 10 miles in length.  New Jersey’s selection criterion is a three step process.  

First, a scan of all state numbered roads for six or more fatal crashes is performed.  Next, 

roadways with six or more fatal crashes are analyzed in 10 mile segments for 1,000 or 

more total crashes over the previous three years.  Lastly, a crash rate is calculated by 

roadway cross-sectional type (nine types) and a roadway is selected if the section crash 

rate is 50% higher than the state crash rate average for that particular roadway cross 

section.  A Safety Impact Team made up of representatives from the New Jersey DOT, 

FHWA, and the National Highway Traffic Safety Administration (NHTSA) typically 
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conduct a Road Safety Audit and based on the findings use a multi-disciplined approach 

of enforcement, education, and engineering to make short and long-term 

recommendations.  Safety corridors carry double fines for certain violations through 

enacted legislation as well as signs marking the section of roadway that read “Safe 

Corridor”.  Half of all fines collected in the safety corridors are deposited into the 

Highway Safety Fund. 

 

All of New Jersey’s safety corridors are located in urban areas; therefore, many crash 

types are caused by congestion and access management problems.  Typical engineering 

countermeasures include improved signal timing and coordination, updated signing and 

striping, maintenance issues, and pedestrian safety improvements.  To measure the 

effectiveness of a safety corridor, New Jersey uses a crash reduction approach.  Fatal, 

injury, property damage only, and total crashes are all analyzed for decreases from 

previous years.  Approximately every three years, the safety corridors are re-analyzed 

using the same selection criteria and if the corridor does not make the list it may be 

decommissioned; otherwise, further efforts and improvements will continue.  After the 13 

safety corridors were implemented, New Jersey saw around a 7% drop in both injury and 

total crashes across the board.     

3.2.7 New Mexico 
New Mexico’s safety corridor program started in 2002 in response to an outcry from 

communities that truck drivers were using certain routes as shortcuts making the regular 

users feel unsafe.  After letters written to the governor from concerned citizens, the 

governor contacted the state DOT for help in developing a comprehensive, multi-
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disciplined safety program.  As a result, a program was developed using mainly extra 

targeted enforcement and double fines for speeding in the safety corridor area.  The 

mission is accomplished by developing and supporting a comprehensive, multi-strategy 

approach that includes enforcement, deterrence, prevention, media & education, training, 

legislation & regulation, and data management & analysis.  The overall goal is to reduce 

crashes and fatalities on these segments by at least 20% (NHTSA 2003). 

 

Two pilot programs for each of the six districts in New Mexico began on four and two-

lane rural roadways.  Traffic patterns and characteristics are studied regionally and 

roadways with the highest crashes per road mile are analyzed in depth.  Statistics of 10 or 

more injury or fatal crashes per five miles are looked at, and the top 10-15 roadways per 

district are ranked accordingly.  A large part of cooperation is needed with the local 

jurisdiction as the money is distributed to local enforcement in the area.  Local entities’ 

opinion of when and where improvements are needed is very important to the program.  

Legislation has been passed making any roadway designated as a safety corridor eligible 

for doubled fines for speeding and operation of headlights may be encouraged. 

 

At the end of three years the crash and fatality data are analyzed, and if it is decided that a 

significant reduction is made then the safety corridor may be decommissioned and the 

next roadway on the list is designated.  The six basics of the program are a five year crash 

history on a moving five mile stretch, a crash investigation with review and 

recommendations, a review of the engineering and law enforcement initiative so as not to 
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overlap efforts, an approval from the district engineer, a public awareness campaign, and 

a review of the equipment and signage.   

3.2.8 New York 
New York’s efforts in safety corridors are not quite as comprehensive as others.  

Generally in urban areas, roadways typically a few miles in length are targeted for 

aggressive drivers.  These aggressive driving corridors include a heavy enforcement 

period over about two weeks combined with some sort of public education effort.   

3.2.9 Ohio  
Ohio’s safety corridor program began in 2004 when the Governor of Ohio charged the 

Ohio DOT and the Department of Public Safety (DPS) to form a safety task force to 

target corridors with abnormally high crash frequencies and crash severity tendencies 

(Ohio DOT 2004).  The program that was developed is discussed here, but due to some 

negative press and the fact that Ohio already has what they consider rigorous safety 

conscious efforts; it is uncertain whether the safety corridor program will continue to 

function as such.  The Governor’s Task Force on Ohio Highway Safety was formed with 

five members from the DOT (Chief of Staff, Deputy Director of Planning Division, 

Office of Safety Administrator, Office of Traffic Engineering Administrator, and Office 

of Technical Services Administrator) and five members form the DPS (Highway Patrol 

Information Services Section Commander, Highway Patrol Research Administrator, Field 

Operations Representative, Licensing and Commercial Standards Representative, and 

Governor’s Highway Safety Office (GHSO) Representative).  The task force is in charge 

of designating and analyzing safety corridors in Ohio.   
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Safety corridors are identified by analyzing the most recent five-year crash data over 

approximately two-mile sections of similar roadways using these four statistics: 

• Statewide crash rate per million vehicle miles traveled (MVMT) 

• Statewide five-year average crash density per mile 

• Statewide fatal crash rate per 100 MVMT 

• Statewide five-year average fatal crash density per mile 

Based on these crash trend analyses, a ranking system is used and the top 5% of 

roadways are targeted.  Once a corridor has been identified, the task force will appoint a 

Safety Corridor Review Team.  The team is made up of the corridor’s respective DOT 

District Deputy Director, District Planning Administrator, Office of Safety, Safety 

Review Team Chair, Highway Patrol District Commander, GHSO Representative, and 

other members as deemed necessary.  The responsibilities of the Safety Corridor Review 

Team include analyzing the corridor from a 4E perspective, soliciting input from 

residents and local stakeholders, develop and implement countermeasures, and track the 

effectiveness of the corridor.  No set length is necessary of a safety corridor, and 10 

corridors were initially considered.   

 

Ohio uses some of the most statistically rigorous MOE’s of any state.  Once 

countermeasures have been put in place for some time, a simple before and after crash 

count comparison combined with an Empirical Bayesian approach is used to analyze the 

corridor’s countermeasures effectiveness.  Reviewed annually, Ohio decommissions the 

safety corridor if fatal crash statistics used in selection decrease to cause the roadway to 

drop below the top 5% statewide. 
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3.2.10 Oregon 
Oregon, a leader in safety corridors, began its program with two corridors in 1989.  A 

safety corridor is defined as a stretch of state highway with an incidence of fatal and 

serious injury crashes higher than the statewide average for similar roadways.  Using the 

4E (enforcement, education, engineering, EMS) approach, many safety corridors are used 

as an intermediate step in more permanent safety infrastructure improvements.  The 

safety corridor program that is developed should also be easily applicable to both state 

and local highways. 

 

The organizational network of the safety corridor program in the Oregon DOT consists of 

the safety corridor program manager, the traffic roadway engineering section, the crash 

analysis and reporting section, and the DOT’s five geographic regions (ODOT 2006).  

The program manager oversees the whole program and its guidelines, assures compliance 

with the guidelines, analyzes data and makes safety corridor recommendations, gives 

guidance on countermeasures, and reviews annual safety corridor plans.  The traffic 

roadway engineering section analyzes crash data and gives safety corridor 

recommendations, are key players in the initial designation and decommissioning of a 

safety corridor, and make important engineering judgment and analysis decisions.  The 

crash analysis and reporting section provides annual safety corridor data for reports and 

make special data runs.  The five geographic regions of the DOT have ownership of local 

safety corridors, coordinate and develop annual safety corridor plans, plan and hold 

meetings, and are ultimately responsible for all aspects in the 4E approach. 

 



 

 58 

An initial safety corridor designation team is formed from key players in the safety 

corridor organizational network.  The team is comprised of the DOT safety corridor 

program manager, the traffic roadway engineering section representative, the regional 

transportation safety coordinator, the region’s traffic engineer, the appropriate district 

manager, and the region’s public information officer.  Once the team agrees that the 

specified roadway section meets the following three designation criteria, they may 

officially designate the corridor as a safety corridor: 

• The roadway must demonstrate a three year average fatal + serious injury crash 

rate at or above 110% of the latest statewide three year average for similar 

roadways. 

• The state and/or local law enforcement will commit to making the corridor a 

patrol priority. 

• The initial designation team agrees that the length of roadway is manageable from 

an enforcement and education standpoint.  Rural sections may be longer than 

urban sections. 

 

Once the initial designation team determines that the corridor meets the criteria, it is up to 

the region’s key players to identify a stakeholder list, perform a detailed review of the 

annual safety corridor data summary and recommendations report to identify problems 

and possible countermeasures, and then develop and share with the stakeholders an 

annual Safety Corridor Plan.  This Safety Corridor Plan should include an updated 

stakeholder list, data elements to be tracked, activities planned for the safety corridor 

during the year, the parties responsible for each action and corresponding time lines, 
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funding resources and amounts, and identification of projects scheduled within the safety 

corridor.  An annual commitment from participating enforcement agencies, a minimum 

of four quarterly public information efforts, annual review of traffic control devices, and 

a coordinated effort to identify and develop cooperation between EMS agencies within 

the safety corridor area must all be included in the Safety Corridor Plan. 

 

Improvements made to the corridor will be determined, sometimes with a RSA 

performed by a multi-disciplinary team in order to determine short-term countermeasures 

and low cost projects with minor engineering repairs and upgrades.  Planned enforcement 

efforts targeting risky driving behaviors, timed educational events or campaigns, and 

EMS enhancements are all important aspects of the Safety Corridor Plan.  Safety 

corridors are always identified with special signs and are usually accompanied with 

doubled traffic fines.  In most cases, there will be additional signing asking the drivers to 

turn on their lights for safety. 

 

The decommissioning process is handled by the initial designation team and is considered 

if any one of the following criteria is met: 

• The three year average fatal + serious injury crash rate is at or below 100% 

compared to the three year average for similar roadways. 

• Any of the remaining designation criteria are not met. 

• Minimum requirements within safety corridor program guidelines are not being 

performed. 

• A continued lack of activity or investment in the safety corridor. 
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However, a local stakeholder group may ‘adopt’ the safety corridor once it is 

decommissioned assuming that the group provides meaningful local investment into 

improving the safety of the roadway. 

3.2.11 Pennsylvania  
Pennsylvania defines a safety corridor as a section of a highway where double fines are in 

effect for certain traffic violations.  The corridor is marked by signs that clearly inform 

the motorist of the designation.  PennDOT is required to perform a traffic engineering 

investigation to determine whether a location can be called a Highway Safety Corridor.  

Legislation went into effect in 2003 that allows double fines to be collected in highway 

work zones as well as officially designated safety corridors.  Double fines are applied for 

certain traffic violations, such as speeding, reckless driving and tailgating.  

 

A study on six pilot locations was completed in August 2006 where signs were posted 

indicating “Safety Corridor – Fines Doubled”.  Additional traffic enforcement was 

provided by police as well as coordination with district justices and a public education 

component.  The study found that incidences of speeding were reduced by 2-14% in the 

safety corridor pilot locations during a six month period following the initiative.  The 

largest reductions in speeding took place in the right lane, where enforcement was the 

most visible.  Participation of the local enforcement community is critical as it is believed 

that warning signs do not change motorist behavior on their own.  Each PennDOT 

District office can choose suitable locations for designated Highway Safety Corridors.  

Although enforcement may be the primary objective, engineering solutions and education 

campaigns are utilized when necessary.  For example, two locations are currently being 
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designated in District 6 (Philadelphia and suburban region) and are equipped with all 

aspects of the safety corridor designation.  

3.2.12 Virginia  
In 2003, legislation was passed to formally develop a highway safety corridor program on 

the condition that at least one corridor be deployed by the beginning of 2004.  Due to 

time constraints, the safety corridor program was only developed and implemented for 

the interstate system; however, a methodology for transferring the current program to the 

primary system was discussed.  Interstates were the easiest to define and develop a 

program due to their relatively homogenous nature.   

 

In developing the safety corridor program, Virginia was split into three regions with 

similar traffic patterns, geometrics, and topography characteristics to compare similar 

roadways.  A moving window of 5, 10, and 15 miles at 0.1 mile intervals was initially 

used in analyzing crash data.  Ultimately, a 5 mile window was chosen and it was 

determined that the minimum length of a corridor would be 5 miles but not too long that 

it becomes practically unenforceable. 

 

Selection criteria are as follows: 

• The crash rate must exceed 125% of the regional average (approximately one 

standard deviation above average crash rate). 

• The Equivalent Property Damage Only (EPDO) frequency must exceed 150% of 

the regional average on a per-mile basis (PDO=1, injury=8, fatal=20). 

• The truck-involved crash rate must exceed overall regional rate. 
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The rate and EPDO frequency are then normalized by dividing by the maximum rate or 

EPDO in the region, and then the measures are added to rank and establish priority for 

implementation.  From the crash evaluation, Virginia determined to implement three 

safety corridors, one in each region.  

 

A media campaign was also organized to gain recognition among travelers of the three 

implemented safety corridors.  Posters, direct mail flyers, billboards and bus placards, 

and radio public service announcements were all incorporated into the safety corridor 

program. 

 

Once the three selected corridors were implemented, the measures of effectiveness were 

generally speed reductions for two of the sites, and an Empirical Bayes crash reduction 

analysis for the other.  Before and after speed reductions for mean speeds, percent of 

vehicles traveling greater than 15 mph over the speed limit, and the percentage of 

vehicles compliant with the speed limit were all considered in the original safety 

corridors. 

3.2.13 Washington 
Washington State’s safety corridor program is headed by the DOT and the Washington 

Traffic Safety Commission closely cooperating with local agency groups.  If the corridor 

is a state highway, the DOT’s Traffic Operations section is the lead, and if the corridor is 

on a city street or county road, the Highways and Local Programs section is the lead. 
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Washington uses a 4E approach to the corridors, which have no set maximum or 

minimum length, with approximately 4-6 safety corridor projects operating at one time.  

Some corridors range from a suburban 5-lane arterial to a rural 55 mph 2-lane roadway.  

The criteria for selection of safety corridors are by crash history, including severity of 

crashes.  No exact criteria are used to select a corridor.  Once a roadway is selected, the 

stakeholders go to the site and identify safety concerns and where and what type of 

collisions are occurring.  The safety corridor team meets about two or three times to 

identify solutions and locations to implement those solutions.  The efforts to combat 

unsafe driving are typically low-cost engineering solutions such as rumble strips and 

minor re-striping implemented by the local authority, and the Traffic Safety Commission 

sets up the education program as well as enforcement efforts, although there is no 

legislation for double fines.  In efforts to combat reductions in fines due to litigation, 

enforcement officers will stamp the ticketed violation bearing the slogan “Traffic Safety 

Corridor”, seen in Figure 4, to ensure that the judge will recognize that the offense was 

committed in a safety corridor.  A large kickoff event with local publicity and local 

dignitaries present is used to notify the public of the safety corridor and the DOT’s efforts 

to make the roadway safer.       

 
Figure 4 - Washington Safety Corridor Stamp 



 

 64 

 
Mr. Vap visited the Safety Corridor projects in southeastern Washington and participated 

in one of the Vancouver Safety Corridor quarterly team meetings. He observed that the 

wide diversity on the team (enforcement, community groups, school system, public 

works, EMS, etc.) introduced perspectives and solutions that were diverse in an 

environment where everyone was cooperative and supportive.  Everyone had a stake in 

the outcome.  Pedestrian accommodation along the corridor (especially crossing the 

arterial in commercial areas) was one instance where we observed very productive and 

supportive communications.  The outcomes involved several items including: local 

enforcement focus, special signage, shopping center based communications, access 

limitations, and pedestrian signal coordination along with a schedule for implementation 

and funding plan. Evaluation was also discussed but no agreement was reached at this 

meeting. 

 

An arbitrary time period for Safety Corridor designation is established by Washington 

DOT/ Washington Traffic Safety Commission and is usually one and a half to two years. 

Once the DOT believes that the driver behaviors have changed and the roadway is safer 

because of the Safety Corridor efforts, then the project will be deemed as “completed.”  

The corridor will then be decommissioned and the safety corridor signage will be 

removed. 
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3.3 RESULTS AND EXAMPLES OF IMPLEMENTED SAFETY 
CORRIDORS 
 
The safety corridor concept is relatively new to the field of traffic engineering.  While 

many DOTs in the past have continuously focused on highway safety through separate 

programs, many are not multi-disciplined using a 3E or 4E approach to safety.  Due to the 

newness of the programs, most states that have implemented safety corridor efforts do not 

have significant amounts of data to perform thorough analyses.  As an effect of this, 

comprehensive evaluations of safety corridors were found to be limited.  In the following 

portion of the thesis is a presentation of specific safety corridors in the subject states and 

their effects on improving highway safety.  A combination of rural and urban corridors is 

described to encompass the broadly ranging solutions to a common problem.   

3.3.1 Alaska’s Seward Highway Safety Corridor 
The Seward Highway Safety Corridor, the first implemented safety corridor in Alaska, is 

a 27 mile stretch of rural two-lane interstate with posted speed limits of 65 mph and 55 

mph (Alaska DOT&PF 2006).  Functioning mainly as a commuter and recreational route, 

daily volumes continuously approach 22,000 vehicles on weekends during the summer 

months, more than double the AADT.  Overrepresented types of crashes include 

improper lane changing and driver inattention problems, fatal accidents occurring during 

twilight hours, and non-restrained fatalities.  Over 50% of the fatal crashes on this section 

of Seward Highway were head-on collisions.  A study of the highway conditions 

concluded that the geometrics of the roadway itself were not a major contributing factor; 

however, increased summer traffic volumes, winter driving conditions, and a diverse mix 

of roadway users combined with a lack of passing opportunities or slow vehicle turnouts 
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may have contributed to the poor driver behavior due to frustration and a higher 

incidence of head-on type crashes. 

 

Implemented engineering countermeasures on the Seward Highway Safety Corridor 

include continuous edge line rumble strips, periodic centerline rumble strips on horizontal 

curves, additional speed limit signs and high level warning devices on all existing speed 

limit signs, installation of regulatory and pennant ‘Do Not Pass Signs’ in areas striped for 

no passing, and creation of additional no passing zones previously not present.  

Additional targeted enforcement was implemented along the corridor to support the 

double fines legislation of the corridor.  Educational implementations have included 

changeable message signs informing drivers of extra enforcement, speed radar trailers, 

‘It’s Still Winter, Chill Out on the Road’ winter safe driving campaign as well as ‘Click it 

or Ticket’ and drunk driving media campaigns, and a memorial highway sign program to 

place signs at locations of fatal crashes. 

 

As of early April 2007, the safety corridor review team has concluded that safety 

corridors have reduced severe crashes in the short term.  More resources are needed to 

further prevent and reduce crashes.  Severe and fatal crashes have been reduced by more 

than half on the Seward Highway.  One fatal collision occurred in the 10 months since 

implementation, which was a random crash involving a loose tire falling off a vehicle and 

striking a motorcyclist.  There were no severe injury collisions within the designated 

corridor.  The crash rate before the safety corridor implementation was 13.10 per 100 
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million vehicle miles (MVM) while the after period was 1.22 per 100 MVM.  Due to the 

short duration since implementation, it is too soon to determine if this trend will continue.     

3.3.2 California’s State Route 41/46 Safety Corrido r 
State Routes (SR) 41 and 46 are largely rural two-lane routes that run east-west and 

eventually merge connecting two main north-south routes, US 101 and Interstate 5 

(California Highway Patrol 2001).  SR 46, infamously known as the roadway where 

James Dean was killed in the late 1950’s, maintained notoriety into the 1990’s for its 

frequency of fatal and injury collisions.  Four years of crash data (1992-1995) for the two 

routes showed 981 total collisions, 31 of which were fatal crashes and 399 injury crashes.  

Data displayed that the majority of crashes occurred between 1:00 pm and 6:00 pm on 

Fridays, Saturdays, and Sundays.  AADTs were approximately 14,000 vehicles.  An 

assessment by the safety task force concluded that the major contributing factors to the 

collisions were drifting out of the lane, over correcting off the road, crossing the 

centerline, poor signage, inadequate shoulders, short merging and passing lanes, poor 

accessibility and response for EMS due to remoteness of roadway, and a 

misunderstanding of signs and laws relating to the use of occupant restraints and drinking 

and driving by a large Spanish-speaking worker population traveling the roadway.   

 

Overtime enforcement efforts were cooperatively shared by three CHP commands and 

two local police departments to target the most frequent causes of collisions.  Officers 

worked 2,922 overtime hours, assisted motorists 2,837 times, and issued 14,606 citations.  

Emergency response services were improved along the corridor by installing emergency 

roadside call boxes throughout, approving funds for several county and city fire 
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departments to purchase the equipment used by emergency responders at traffic 

collisions, agreements between EMS providers that the closest units would respond to an 

incident regardless of jurisdictional boundaries, and a CHP helicopter was permanently 

assigned to the CHP Coastal Division to be specifically utilized for the safety corridor.  

Among the notable engineering implementations were: 

• Raised-profile thermoplastic striping installed where passing only allowed in one 

direction. 

• Centerline rumble strips installed in no passing zones. 

• Shoulders were treated with rumble strips and indented-profile thermoplastic 

striping. 

• Certain lane drops were reconfigured to keep merging consistent. 

• ‘Stop Ahead’ warning signs and chevrons installed at certain key intersections 

and curves. 

• Signs posted declaring the corridor as a daylight headlight safety section. 

• Legislation of double fines in safety corridor as well as signs to inform motorists 

of double fines. 

A variety of education campaigns and materials were employed including two million 

flyers emphasizing safe driving behaviors as well as posters in restaurants, recreational 

destinations, and local businesses, local restaurants offered free coffee or soft drinks to 

customers who mentioned the safety corridor, Spanish-language television and radio 

PSAs broadcast each weekend, and three kickoff news conferences were held 

simultaneously at three separate locations along the corridor. 
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Four years of ‘after’ data (1997-2000) compared to four years of ‘before’ data (1992-

1995) show a 35.4% decrease in fatalities, a 26.5% decrease in severe injuries, and a 

5.2% decrease in total injuries.  An evaluation of fatal plus injury crashes over the same 

time period for targeted crash types resulted in a 15.4% decrease for unsafe turning, a 

35.0% decrease for improper passing, and a 13.5% decrease in DUI fatal plus injury 

crashes.    

3.3.3 Pennsylvania’s Roosevelt Boulevard Safety Cor ridor 
Mr. Vap made a site visit to an urban Safety Corridor in Philadelphia while on a safety 

scan tour with employees from MoDOT.  Experiencing first hand the complications that 

led to the implementation of a Safety Corridor in a large urban area provided for a better 

understanding of the different strategies that task forces must use in an urban setting 

compared to a rural setting.   

 

Home to the 2nd and 3rd “most dangerous intersections” in the nation, a spike in 

pedestrian fatalities led to the development of the Roosevelt Boulevard Task Force 

(Anderson 2007).  A Delaware Valley Regional Planning Commission (DVRPC) study 

was performed to inform the Roosevelt Boulevard Task Force of solutions to this 

corridor.  The corridor is an urban section approximately 8 miles in length with over 

180,000 people living within one half mile of the Boulevard.  The roadway has an AADT 

of approximately 80,000.  From 2001-2005, 133 pedestrian crashes occurred, resulting in 

13 fatalities.  Roosevelt Boulevard is a 12-lane facility with six local and six express 

lanes serving both local and regional traffic.  The road includes 11 mid-block pedestrian 

crosswalks and 40 traffic signals within the study area (Vap et. al. 2007).   
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Roosevelt Boulevard was designated a safety corridor, and improvements were initiated 

to reduce pedestrian crashes, rear-end crashes, and red light running incidents.  

Improvements were numerous: 

• Roadway redesign 

• Signal timing adjustments and coordination 

• Speed limit reduction and speed display signs 

• Public education 

• Increased enforcement, including photo enforcement of red light running 

• Legislation changes 

• Pedestrian countdown signals 

• Posted pedestrian crossing information 

• Improved crosswalk demarcation 

• Signalized mid-block crosswalks  

• Police/Emergency pull-off areas.   

Due to the recent implementation of this safety corridor, there are limited results.  

However, public perception is positive and drivers seem to be more cautious.  Since 

installation of red light running cameras, one intersection has seen a two-thirds decrease 

from 1500 violations per month to 500. 

3.3.4 Virginia’s Interstate 81 Safety Corridor 
The Interstate 81 Safety Corridor is a 15 mile rural/suburban section located near the 

Roanoke metropolitan area in mountainous terrain (Fontaine and Read 2007).  Posted 

speed limits are 65 mph at the southern end of the corridor and 60 mph at the northern 
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end.  There is no significant congestion and vehicles are usually able to travel at free flow 

speeds.   

 

Engineering countermeasures included shoulder rumble strips installed in isolated 

sections where they were previously missing, acceleration and deceleration lanes were 

extended at four interchanges, six-inch tape markings and raised pavement markers were 

installed, highway advisory radio was installed throughout the area, and variable message 

signs were installed on intersecting roadways prior to the ramps and on the mainline.  

Signs alerting the drivers of the safety corridors were installed at the beginning, end, and 

periodically throughout the corridor as seen in Figure 5. 

 
Figure 5 – Virginia Safety Corridor sign 

 
Educational initiatives included posters, direct mail flyers, bus placards, radio public 

service announcements, and billboards within the corridor area.  Approximately $250,000 

has been spent annually on educational efforts using NHTSA grants since the safety 

corridor program began.  Increased enforcement was largely performed using existing 

Virginia State Patrol resources along with safety grants obtained through the DMV.  

1,467 citations were written in 2005 on the corridor, 78.3% of which were cited for 

speeding. 



 

 72 

 

Results have shown that after the second year of installation, the I-81 Safety Corridor has 

reduced total crashes by about 28% and fatal/injury crashes by 44% versus what would 

have been expected based on the crash trends at comparison sites.  These crash results 

were statistically significant.  A telephone survey was conducted of residents in the entire 

VDOT region that the I-81 Safety Corridor was located.  Around 52% of drivers 

surveyed were aware of the safety corridor.  

3.3.5 Washington’s State Route 14 Safety Corridor 
The State Route (SR) 14 Safety Corridor is a 15 mile two-lane rural road that follows 

along the winding Columbia River Gorge in Southwest Washington.  The top three 

collision causes were determined to be exceeding safe speed, crossing the centerline, and 

driving under the influence of alcohol.  The leading collision types were hitting fixed 

objects, hitting wildlife, and vehicle overturns.  Engineering countermeasures used were 

installing centerline rumble strips throughout the entire corridor, marking the road with 

corridor signs, updating signs along the corridor, improving pedestrian warning 

information for drivers at a nearby State Park, conducting a speed study in the corridor, 

and installing road condition warning signs using the Highway Advisory Radio system.  

Education efforts included project kickoff media campaign, a “Designate A Driver” 

Holiday Campaign at local bars and restaurants, “Heed the Speed on Hwy. 14” signs, 

public awareness messages on the back of trucks that travel on SR 14, commercial 

vehicle educational materials and air fresheners handed out at weigh stations, and a 

project wrap-up and celebration.  
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Using enforcement that targeted excessive speeding, following too closely, improper 

passing, and driving under the influence (DUI), the Washington State Patrol with the 

county sheriff’s office reported a 55% increase in DUI arrests, 103% increase in speeding 

contacts, 158% increase in total contacts, and a 110% increase in traffic warnings.  The 

project lasted for two years, and a 65% decrease in fatal and disabling injury crashes was 

observed on SR 14 compared to three years prior to implementation (5/13/00-5/13-03 vs. 

5/13/04-5/13/06).  Total collisions decreased by 19%, alcohol-related collisions were 

down 57%, the number one cause of crashes, excessive speeding, decreased 37%, and the 

number one collision type, hitting fixed objects, was down by 17%.      
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CHAPTER 4: CONCLUSION AND DISCUSSION 
 
 
 
 
A DOT is constantly dealing with issues on how traffic can be moved efficiently and 

safely.  A large portion of today’s economy depends on the trucking industry to deliver 

goods safely and efficiently.  The benefits of productive safety evaluations and safety 

programs are endless.  The interstate system in Missouri is considered a major truck route 

in the United States and it is important that safety is improved.  Through research of 

speed differentials between large trucks and passenger vehicles, truck lane-usage on 

urban interstates, and at-fault percentages in fatal and injury interstate crashes involving 

at least one large truck and one passenger vehicle on Missouri’s interstates, this thesis 

developed a new methodology and evaluative tool for assessing the safety between trucks 

and passenger cars, which in turn will assist in trucking policy decisions.   

 

Once a safety concern has been evaluated, a solution must be developed and implemented 

to target the problem area(s) of concern, which are addressed by safety corridor 

programs.  The importance of multi-disciplined solutions to traffic safety problems was 

voiced by professionals in the Midwest, and the need for a comprehensive synthesis of 

current safety corridor programs and successful practices for implementation.  This thesis 

fulfills the informational gap among state DOTs and provides a forum for dissemination 

of the best aspects of programs across the nation. 
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4.1 LARGE TRUCK-PASSENGER VEHICLE INTERACTIONS 
 
In summary, trucks were found to travel 2.27 mph slower than other vehicles on urban 

interstates and 3.5 mph slower on rural interstates.  The result was statistically significant 

for rural but not for urban interstates.  One reason for the lower speed differences in 

urban areas could be due to the higher traffic volumes and lower speeds.  There was no 

significant difference in rural speed differentials between daytime and nighttime.  The 

rural data could be further analyzed to determine if speed differences change between 

congested and non-congested daytime hours.  The speed results indicate that any changes 

to a DSL on rural interstates would further increase the speed differential and alter the 

safety effects between passenger vehicles and trucks.  Changes to DSL in the urban 

interstates may very well increase the speed differential to a significant level and 

decrease the safety on these interstates.  Further research is needed to determine the 

resulting effects of any actual changes to the speed limit. 

 

In terms of lane usage, trucks concentrated mainly in the middle lanes and avoided the 

slow and fast lanes.  A truck lane restriction policy could lead to a harmful shift to the 

lane nearest the shoulder where most weaving and interactions with entering and exiting 

freeway traffic occurs.  Lane restrictions should be considered on a case-by-case basis 

after a study of lane usage is performed; the practice may be useful when truck traffic is 

more heavily intra-city based than inter-city based. 
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A newly developed measure of safety between trucks and passenger vehicles, RSEC 

ratios, exhibits that truck at-fault in crashes seem to be overrepresented in all areas except 

rural fatal and disabling injury crashes.  In all severity types the RSEC ratio is almost 

doubled or more from rural to urban.  Passenger vehicles overall do not have a greater at-

fault crash rate than trucks.   

 

Even though the reasons for the disproportionately higher RSEC ratios (urban) for trucks 

are not clear, the following are presented as possible issues in consideration, both for and 

against: 

• performance characteristics of trucks: braking, acceleration, driver visibility 

• length of trucks leading to greater number of interactions per physical space 

• formal training of commercial drivers 

• the length of commercial truck trips 

• behavior of passenger vehicles near trucks 

• the different nature of rural versus urban truck-passenger vehicle interactions 

 

Passenger vehicle fatal at-fault crash rates in rural settings are highest among all fatal 

crash rates, which support the corresponding fatal RSEC ratios.  The fatal at-fault crash 

rates show that only in the I-70 rural scenario are the passenger vehicle and truck rates 

significantly different.  Disabling injury truck at-fault crash rates are almost always 

higher than passenger vehicle rates and significantly higher in minor injury crashes.  It is 

concluded that in most disabling injury crashes, trucks can be considered more at-fault 

than passenger vehicles, some scenarios more significant than others.  Minor injury 
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crashes demonstrate that trucks are more often a safety hazard than passenger cars due to 

the high RSEC ratios combined with the significant differences between truck and 

passenger vehicle at-fault crash rates.  All minor injury at-fault crash rates were found to 

be statistically significant.  Discussion of separated truck lanes across Missouri on I-70 

and I-44 has sparked interest in the safety benefits of such an action.  A complete 

network of dedicated truck lanes might not be a cost-efficient approach since urban areas 

as opposed to rural areas are where the disproportionate truck crash rates occur.  It may 

be more efficient to construct urban bypasses rather than a continuously separated 

freeway for trucks.  On the contrary, the RSEC ratios below 1 (passenger vehicles at 

fault) in the rural scenarios may support the separated truck lanes because it will remove 

the interactions that passenger vehicles have with trucks on rural interstates. 

 

This thesis has proved that at-fault crash rates combined with RSEC ratios can be an 

effective measure of the safety of truck and passenger vehicle interactions.  These two 

newly developed analysis techniques can be another instrument in a traffic engineer’s 

toolbox.  At-fault crash rates and RSEC ratios may be especially important in the safety 

corridor selection process and help to target problem vehicles using a multi-disciplinary 

approach.   

 

Finally, a brief note about statistical tests and their significance is presented here.  In 

assessing differences between the population of trucks and passenger vehicles, statistical 

tests such as the t-test were employed.  For example speed differences and crash rate 

differences were analyzed statistically.  Sometimes, the differences were not found to be 
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statistically significant.  This, however, does not mean that those differences were not 

significant in every sense of the word.  It simply meant that the differences could not be 

validated statistically.  Since the statistical tests that were employed relied on the average 

values of speeds and crash rates, they were influenced by the variability in the data, the 

sample size, and the underlying distributional characteristic of the data.  Thus, the results 

that were not found to be statistically significant could still have value for analyzing 

truck-passenger car interactions.       

4.2 SAFETY CORRIDOR SYNTHESIS 
 
Safety corridor programs across the United States are similar, but no single program will 

fit every state’s needs.  Roadway and crash characteristics differ from state to state, as 

well as the availability of safety funds.  Each state DOT must decide which aspects of the 

safety corridor process will effectively and efficiently accommodate their organization’s 

needs.  A multi-disciplinary 4E approach has proven to be an effective solution to 

improving a roadway’s safety.  Sharing and dissemination of information between states 

is an integral part of our nation’s goal to reduce traffic fatalities.  This synthesis 

encompasses the current state of practice in safety corridors across the country and will 

provide valuable information to DOTs when combating hazardous roadways. 

   

The results of the synthesis in this thesis provide the following list of characteristics and 

good practices found in safety corridor programs across the nation: 

1. Multi-disciplined 
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Most everyone agreed that there was not a single cause for the higher crash 

frequencies along particular stretches of highway and consequently believed 

that a group of solutions needed to be considered. This called for a broad 

based approach to both problem identification and countermeasure selection.  

The task force teams were most often lead by the state DOT.  California’s 

efforts were led by the Highway Patrol and Washington’s efforts were many 

times headed by the local jurisdiction.  Regional planning organizations were 

shown to be important members with special skills in bringing together 

disparate groups. 

Characteristic: A multi-disciplined approach should be used; most states 

also included Emergency medical providers (the 4th E).   

 

2. Limited Number  

In general the successful states limited the number of active corridors at one 

time because they believed that with too many there was a lack of focus and 

effectiveness.  Drivers may become desensitized to the effect of Safety 

Corridors if too many are implemented.  The range of Safety Corridors per 

state was from three to twelve at one time.  Several states started with one or 

two pilot corridors while some states selected one per DOT district. 

Characteristic: Limit the number of corridors at one time; too many 

become ineffective.  Pilot corridors should be developed first. 

 

3. Crash Data 
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The use of crash and fatal/injury data was common among all states in the 

Safety Corridor selection process.  Some states simply used a crash frequency 

or a crash rate, while others used a combination of frequency and rate for 

preliminary selection of corridors.  A rate of 10% greater than the statewide 

average for similar roadways was found to be a common statistic.  Once the 

preliminary group of corridor candidates was determined, the states typically 

used some type of ranking process dependent upon location, volume, severity 

of crashes, etc.  The top three to five corridors were then selected for Safety 

Corridor analysis, usually starting with one or two pilot corridors.  The same 

data used for selection of a corridor should also be used after implementation 

of safety measures in performance analysis to ensure consistency.  

Characteristic: Crash and death/injury data including rates should be 

consistently used for selection, evaluation, and decommissioning.   

 

4. Champion 

Many successful programs were supported by one ‘figurehead’ or 

spokesperson.  This person, usually working in the state DOT headquarters, 

was a constant champion for the Safety Corridor program.  The champion 

acted on behalf of the local Safety Corridor task forces in order to provide 

lines of communication between the state DOT and all of the stakeholders 

involved.  This person will often be an informational source on the corridor 

process as well as give direction to the task force for avenues of possible 

funding.    
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Characteristic: A statewide champion is important in the success of a 

program by influencing the selection of corridors as well as the 

distribution of available funding.  

 

5. Safety Action Plan 

A comprehensive plan developed by the multi-disciplined task force is 

important in the Safety Corridor process.  The task force should begin drafting 

a Safety Action Plan (SAP) at the very first meeting outlining the ideas and 

steps needed to take in order to implement the Safety Corridor.  This plan is 

where the corridor’s safety problems, crash history, and 4E mitigation 

strategies for the duration of the project should be documented.  The 

engineering, education, enforcement, and EMS plans should all be outlined 

step by step in the SAP before the Safety Corridor is initiated.  Throughout the 

process, the task force should meet regularly (quarterly) to update the SAP, 

discuss the results achieved, and develop any new strategies needed.     

Characteristic: A multi-disciplined Corridor Safety Action Plan should 

be developed by a task force which meets regularly for continual review 

of the plan and strategies.   

 

6. Legislation 

Safety Corridor legislation was passed in about half of the surveyed states to 

establish a beginning and end of the corridor as well as permitting the 

enforcement of double fines for traffic related offenses.  Some states found it 
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difficult to pass such legislation, while others had positive political support.  

One state innovatively attached the Safety Corridor legislation to the current 

legislation for double fines in work zones.  Legislation gives tremendous 

support for overtime and targeted enforcement efforts. 

Characteristic: Legislation may be passed, basically to establish corridor 

limits and permit increased fines.  This is important in the success of the 

enforcement efforts. 

 

7. Special Signage 

Signs designated specifically for Safety Corridors were often used among the 

states.  Some used black on white regulatory signs to designate the beginning 

of a safety corridor, some used black on yellow warning signs, while others 

used white on green informational signs depending on its purpose.  

Supplemental Safety Corridor placards were added to speed limit signs 

throughout the corridor as well.  The signs need to be easily identifiable and 

serve a purpose within the Safety Corridor.   

Characteristic: Special signage in safety corridors should be used: “Fines 

doubled, speed limits, lights on for safety, etc.” 

 

8. Road Safety Audits 

The FHWA and the State DOTs have for the last several years embarked in a 

team based safety assessment review process called Road Safety Audits 

(RSA) as a means of improving the practices/procedures/standards relative to 
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the safety of newly constructed highways.  There are well developed 

guidelines for these audits (FHWA 2006).  States with successful safety 

Corridor programs believe some scanning review should be conducted on the 

corridors.  Many suggested the RSA approach as one that is well established 

and appropriate for Safety Corridors.  A typical RSA process can be found in 

Appendix V. 

Characteristic: Road Safety Audits or some scanning review should be 

conducted on the corridors to ensure a multi-disciplined targeted effort. 

 

9. Minimal Engineering 

States typically focused on education and enforcement efforts with minimal 

physical engineering improvements.  Safety Corridors were sometimes used 

as temporary measures of improving safety when a larger engineering 

improvement was planned in the future (3-10 years).  The engineering 

improvements were based on specific crash types and trends observed in the 

corridor.  Focusing on driver behavior through educational information and 

enforcement presence were most important in the Safety Corridors.  

Characteristic: Usually, minimal to small engineering improvements are 

made in safety corridors: signage, center-line and edge-line rumble strips, 

etc. 

 

10. Length 
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The length of a Safety Corridor varied widely from state to state.  Some states 

preferred a length of 3-20 miles, while Kentucky extended their corridors 

across multiple counties and exceeded 50 miles.  The constant in successful 

programs was that the corridor had similar roadway and driver characteristics 

throughout.  Length of a corridor can have positive and negative aspects: the 

shorter corridors are easier to enforce while the longer corridors attract a 

wider population of road users’ awareness.  

Characteristic: No mandatory length of safety corridors should be 

specifically set, but should have homogenous characteristics throughout.   

 

11. Decommissioning 

Most states had some type of decommissioning process incorporated into the 

Safety Corridor program.  Decommissioning is used to avoid desensitizing 

users to the concept.  Decommissioning should take place after measures of 

safety have been shown to improve, and should use the same measures that 

were employed in the selection and evaluation process.  A good guideline is 

an increase in safety over two to three consecutive years during 

implementation.  

Characteristic: Decommissioning is important after an improved safety 

measure is achieved. 

 

12. Selection Criteria and MOEs 
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Most states’ selection criteria and MOEs were typically not very scientific or 

statistically rigorous.  As mentioned earlier, simple crash rates or frequencies 

were calculated and then ranked fairly simply.  A couple states used a very 

rigorous method of ranking high crash corridors dependent upon many 

factors.  Whatever method chosen, the criteria should be able to stand up to 

statistical tests.  

Characteristic: Selection criteria and analysis of MOEs should be more 

statistically rigorous than are presently. 

 

13. “After” Data  

Due to the newness of some states’ Safety Corridor programs, detailed 

analyses was difficult to find.  “Before” and “after” data are important in 

determining the success of a Safety Corridor so that the program can 

constantly increase safety.  Statistical analysis of data after implementation 

was limited in many states, and simple crash frequencies and rates as well as 

speed distributions were looked at.  Driver response to the Safety Corridor is 

important to determine the effects that the efforts have on the surrounding 

population. 

Characteristic: Most states have limited “after” data and looked at more 

global data, such as number of crashes, injuries, speeds, etc.; 

comprehensive “before” and “after” data as well as driver perception is 

important in the success of a safety corridor. 
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Funding 

Special funding for the Safety Corridors (from NHTSA’s section 402 funds) was 

provided in at least one state as “seed” money, principally for overtime enforcement.  

Also small amounts of FHWA’s safety program funds were reserved for minor 

engineering improvements on corridors (usually at the headquarters office). While 

funding was small, it leveraged the program. 

Pedestrians 

Pedestrian issues are very important in the more urban safety corridors, and in two of the 

corridors the researchers observed, this was a primary issue/problem. 

Other 

Several interesting items we uncovered that may be of value are: 

a. The Vancouver police place a red “Safety Corridor” stamp on their tickets 

so that the legal process (prosecutors/judges) knows the violation occurred 

in an area where there is a safety problem/focus. 

b. In Kentucky there was a special program for the high schools along the 

corridor. 

c. Motorcycle policed enforcement is prevalent on urban safety corridors. 

d. Include traffic court judges on the Safety Corridor team. 

e. Washington used Safety Corridor placards on the back of large trucks 

traveling the corridor to further enhance the designation awareness. 

 
Through research and conversations with engineers at state DOTs, it is a common 

concern that a review of all safety corridor programs in the nation had not been 
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conducted until this thesis and is valuable in order to disseminate best practices and 

successful results.  A comprehensive synthesis of safety corridors with recommended 

best practices is an important contribution of this thesis.  Safety corridor programs across 

the nation are similar but one source or framework is needed for consultation when 

beginning a program from scratch.  The best practices may also be used to update an 

existing safety corridor program in order for a DOT to achieve the full benefits of their 

resources and efforts. 

 

The fact that a new method for evaluating the safety of truck-passenger vehicle 

interactions has been developed in this thesis only improves on the selection criteria used 

in choosing and implementing a safety corridor, as well as all types of transportation 

safety evaluations. 
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APPENDIX 

Missouri Uniform Accident Report Form 
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Sample Matlab Code for Filtering I-70 EB Rural Crashes 
 
Summary of Functionality: 

• input crash records from MoDOT TMS format 
• filter out records that were located at freeway interchanges 
• filter out crashes not involving at least one truck and one passenger vehicle 
• categorized at fault using probable contributing circumstance  
• classify ‘passenger vehicle only’, ‘truck only’, ‘both’, or ‘none’ at fault. 

 
% Project: MoDOT Truck Study 
% P.Is: Derek Vap and Dr. Carlos Sun 
% Purpose: Process the Crash Data and Analyze "At-fault Percentages of Trucks and Passeger Cars"   
% Developed By: Venkat Chilkuri & Derek Vap  
% Date: 5/1/2007 
% Modified on: 9/4/07 
% Matlab Version: 6.5 Release 13.0.1 
 
clear all; % clear all memory 
 
% Select the tab delimited file for reading the input data 
    % command "uigetfile" might not work in Matlab version 7  
     
[file_name, path_name, filterindex] = uigetfile('*.txt', 'Select Tab-Delimited Accident Datafile'); 
 
%Read Input Data 
[accNum,tdate,hwyClass,locStreet,lsForm,drvrID,vehBodyTypeNum,vehBodyType,contribCode,contrib2Fault,atFault,contribCircum,
rdAlign,rdProfile,lightCond,weatherCond,rdCond,dup_accNum,dup_tdate,dup_hwyClass,dup_locSt,distFeet,distMile,intrsecLoc,cross
Street,twyId,twyName,dir,log]=textread(file_name,'%n%s%s%s%s%n%n%s%s%s%s%s%s%s%s%s%s%n%s%s%s%n%f%s%s%n
%n%s%f%*[^\n]','delimiter','\t','headerlines',1); 
                            
                         % Column 9 which is Contibuting code is changed from number to string because one of the row 182 had a value "U" 
instead of a number     
      %*[^\n] reads and discards until the next line feed 
 
%Part 2 
      % convert date to numbers 
date=datenum(tdate); 
N=length(accNum); % find the length of the arrays, i.e. number of accident records 
    % in comparing dates, need to transform using datenum or datevec first, 
    % since dates have the single quotes stored in the string and creates 
    % problems in matlab 
% create doubly-linked list of accidents since it is easier to collapse 
% 
for i=1:N, % for each accident 
    node(i,1)=i; % set the node number = acc record # 
    node(i,2)=i-1; % set the pointer to the previous node as the previous consecutive node 
    node(i,3)=i+1; % set the pointer to the next node as the next consecutive node 
    % note that the last node will be pointing to an invalid node 
end 
% remove redundant records if the same image # 
for i=1:N, % for each record 
    for j=i+1:N, % search for records with the same image # 
        if (node(i,3)~=0)&&(node(j,3)~=0) % check only if nodes are still active              
            if accNum(i)==accNum(j) % if same image number     
                node(node(j,2),3)=node(j,3); % set node j's previous node's next pointer to node j's next pointer 
                node(node(j,3),2)=node(j,2); % set node j's next node's previous pointer to node j's previous pointer 
                node(j,2)=0; node(j,3)=0; % remove node j's connections, don't know if this is really necessary 
            end 
        end 
    end 
end 
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% End of Part 2 i.e creating a linked list 
 
% Part 3 
count_pcFault=0; 
count_truckFault=0; 
yes='Y'; 
no='N'; 
E='E'; 
W='W'; 
d=datevec(date); 
accrec(1,:)=[0 0 0 0]; 
count_uni=0; 
i=1; 
temp=0; 
 
while (i<=N)&&(node(i,3)~=0), % search until end of records 
   j=node(i,3)-1; % j is the next node pointed by i 
        
         if j<=N   % this is to make sure j is not pointing out of bounds of the array   
              
             if j-i~=0  % this is to delete accident records with just one vehicle involved 
                 if (twyName(i:j,1)==70) & strcmp(dir(i:j,1), E) & ((log(i:j,1)>=23.124 & log(i:j,1)<=101.118) | (log(i:j,1)>=106.375 & 
log(i:j,1)<=122.764) |  (log(i:j,1)>=131.905 & log(i:j,1)<=203.764)) % this is to only include accident records on I-70 EB rural 
                  if d(i:j,1)==2006 % this is to report only accidents that happened in 200X - may delete if want all 5 years 
                     if ~all(vehBodyTypeNum(i:j,1)>=20)  %  this is to delete accident records that do not involve both pax. veh. and trucks   
                                             
                          if (distFeet(i)==0) & (distMile(i)==0.0) % this is to exclude accident records near interchanges, exits, etc. 
                             temp=temp+1;                                                                       
                          else     
                                        distFeet(i) 
                                        distMile(i) 
                                        count_uni=count_uni+1; 
                                        count_pcFault=0; 
                                        count_truckFault=0; 
                                        res_Fault=-1; 
                                    
                                  
                                                for k=i:1:j  % this for loop counts the number of trucks and pax. cars at fault for each unique accident 
record 
                                                        if strcmp( contrib2Fault(k), yes) 
                                                            if  vehBodyTypeNum(k)>=20 
                                                                count_truckFault=count_truckFault+1; 
                                                            else 
                                                                count_pcFault=count_pcFault+1; 
                                                            end  
                                                        end  
                                                end  % end of for k=i:1:j loop  
                                             
                                                 if   (count_truckFault >0) &  (count_pcFault>0) 
                                                        res_Fault=2;         % 2 is the code for both pax. car and truck at fault 
                                                    elseif count_pcFault >0 
                                                        res_Fault=1;         % 1 is the code given for pax. car only at fault                            
                                                    elseif  count_truckFault >0 
                                                        res_Fault=0;         % 0 is the code given for truck only at fault 
                                                    elseif   (count_truckFault==0) & (count_pcFault==0) 
                                                        res_Fault=-1;        % -1 is the code given when no vehicles are considered at fault 
                                                         
                                                 end 
                                             
                                        accrec(count_uni,:)=  [accNum(k) count_truckFault count_pcFault res_Fault]; 
                                                
                          end % end of distFeet(i)>0 & distMile(i)>0 loop      
                     end % end of ~all(vehBodyTypeNum(i:j,1)>=20) loop 
                  end % end of d(i:j,1)=2004 loop 
                end % end of twyName(i:j,1)==70 loop 
              end  % end of if j-i~=0 loop    
          end  % end of if j<=N loop   
    i=node(i,3); % point to next node    
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end % end of while loop through all vehicles 
 
% Part 4: Writing the results to an output file 
 fid=fopen('results.txt','w'); % results file 
 fprintf(fid,'%s \n',file_name); % include file name in output file 
 fprintf(fid,'NumOfAccidents\tFault_TrucksOnly\tFault_CarsOnly\tFault_Both\tFault_Neither\n'); % print output file header 
 
numofAcc=size(accrec,1); 
trucks=length( accrec(accrec(:,4)==0)); 
pc=length( accrec(accrec(:,4)==1)); 
both=length( accrec(accrec(:,4)==2)); 
neither=length( accrec(accrec(:,4)==-1)); 
fprintf(fid,'%d\t%d\t%d\t%d\t%d\n',numofAcc,trucks,pc,both,neither); % save stats 
temp 
fclose(fid); 
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Safety Corridor Contacts 
 

State Safety Corridor Contact Name (Agency) 
Alaska Scott Thomas (Alaska DOT&PF) 

Ophelia Torpey (California Highway Patrol) California 
Ken Kochevar (FHWA, California Division) 

Florida  Peter Hsu (Florida DOT) 
Kentucky Boyd Sigler (Kentucky Transportation Cabinet) 

Sue Groth (Minnesota DOT) 
Dave Engstrom (Minnesota DOT) Minnesota 

Dave Kopacz (FHWA, Minnesota Division) 
Kevin Conover (New Jersey DOT) New Jersey 

Karen Yunk (FHWA, New Jersey Division) 
Mike Quintana (New Mexico DOT) New Mexico 

Alan Ho (FHWA, New Mexico Division) 
Barbara O'Rourke (New York DOT) New York 

Jim Growney (FHWA, New York Division) 
Michelle May (Ohio DOT) Ohio 

Joe Glinski (FHWA, Ohio Division) 
Anne Holder (Oregon DOT) 

KC Humphrey (Oregon DOT, Region 1) Oregon  

Nick Fortey (FHWA, Oregon Divison) 
Gary Modi (Pennsylvania DOT) Pennsylvania  

Michael Castellano (FHWA, Pennsylvania Division) 
Stephen Read (Virginia DOT) Virginia  

Becky Crowe (FHWA, Virginia Division) 
Matthew Enders (Washington DOT) 

Chad Hancock (Washington DOT, Southwest 
Region) 

John Manix (City of Vancouver, Washington) 
Washington 

Don Peterson (FHWA, Washington Division) 
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Alaska Safety Corridor Legislation 
 
Section 2B.17 FINES HIGHER Plaque (R2-6) 
 
Add the following at the end of the section: 
 
Safety Zone Signing.  
 
Support: 
 
 The BEGIN HIGHWAY SAFETY ZONE TRAFFIC FINES DOUBLE (R16-
112) and END DOUBLE TRAFFIC FINES (R16-101) signs legally establish the 
beginning and end of safety zones.  
 
Safety Zones become effective when the Commissioner of the DOT&PF and 
Commissioner of the Department of Public Safety sign a Highway Safety Corridor 
Designation form.  
 
Standard: 
 
Safety zone (corridor) signing in accordance with AS 19.10.075 shall only be installed on 
rural roads that meet the following conditions: 

1. Are designated as either 
a. an Interstate, or 
b. a rural major arterial, or  
c. a rural major collector with 2000 ADT or more, or  
d. a rural minor arterial with 2000 ADT or more. 

2. Have a three-year fatal+major injury incident rate per mile that exceeds 110% 
of the statewide average for rural arterials.  

3. Have a three-year fatal+major injury crash rate per 100 million vehicle miles 
that exceeds 110% of the statewide average for rural arterials.  

4. The DOT&PF and the police agency with jurisdiction agree on a coordinated 
traffic control / traffic patrol plan. 

5. DOT&PF and the police agree the proposed safety zone will be effective in 
reducing highway crashes. 

6. The police agency with jurisdiction agrees to define the amount  of 
enforcement needed to increase safe driver behavior in the safety zone, and to 
provide that enforcement on an ongoing basis.    

 
No more than ten safety zones shall exist in Alaska at one time. 
 
Option. 
 
The DOTPF may choose not to sign all road segments that meet the above criteria. 
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Periods longer than three years (up to 5 years) may be used for incident and injury rates 
used for establishing safety zones.  
 
Support. 
 
The two accident rates serve different purposes.  The per-mile injury rate indicates crash 
concentration while the per-vehicle mile crash rate is an indication of correctability.   If 
both thresholds are exceeded, safety countermeasures can be expected to significantly 
reduce crashes.   
 
Guidance. 
 
Safety zones should include road segments of similar character and begin and end at 
logical locations.  If a short non-qualifying segment exists between two qualifying 
segments, consider extending the zone across the non-qualifying segment.  Zones should 
be no shorter than 5 miles.  
 
Standard. 
 
Safety zone signs shall be removed when the fatal + major injury rate per mile falls below 
the statewide average for a three year period.   
 
Option. 
 
Safety zone signs may be removed sooner if the DOT&PF and police agency with 
jurisdiction agree the safety zone is no longer effective or conditions have changed in a 
way that makes the safety zone unnecessary.  
 
Standard. 
 
BEGIN HIGHWAY SAFETY ZONE TRAFFIC FINES DOUBLE (R16-112) signs and 
SAFETY ZONE SPEED LIMIT (R2-101) signs shall be posted at the beginning of every 
safety zone, in that order.  
 
END DOUBLE FINES (R16-101) signs shall be posted at the end of every safety zone.  
 
All existing regulatory speed limit signs within the double fines zone shall either be 
replaced with SAFETY ZONE SPEED LIMIT (R2-101) signs or supplemented with 
SAFETY ZONE (R16-114) plates. 
 
When a double fine zone is longer than 3 miles, SAFETY ZONE SPEED LIMIT (R2-
101) signs or standard SPEED LIMIT (R2-1) signs with SAFETY ZONE (R16-114) 
plates shall be posted at spacings not greater than 3 miles (+/- ½ mile)  within the safety 
zone. 
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SAFETY ZONE SPEED LIMIT (R2-101) signs or standard SPEED LIMIT (R2-1) signs 
with SAFETY ZONE (R16-114) plates shall be installed on the main street on either side 
of major intersections within safety zone.  
 
Install either SAFETY ZONE BEGIN DOUBLE TRAFFIC FINES (R16-113) or BEGIN 
HIGHWAY SAFETY ZONE TRAFFIC FINES DOUBLE (R16-112) signs on side 
streets entering the safety zone.  These signs are only required on side streets functionally 
classified as collector or higher. 


