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Executive Summary 

This project was aimed at better understanding the mechanisms that cause highway-rail grade 
crossing accidents. This project’s research team queried the accident database of the Federal 
Railroad Administration (FRA) to gather data on potential factors associated with grade crossing 
accidents (e.g., driver demographics, motorist actions over crossings, and weather conditions) 
from 2005-2014.  

A time series decomposition analysis was performed to transform monthly accident data into a 
product of its average value, its linear trend, its cyclical trend, its seasonal trend, and a random 
factor. This type of analysis helps to summarize a complex system by using a combination of 
simpler parts. 

Additional data from the Federal Highway Administration, U.S. Census Bureau, Insurance 
Institute for Highway Safety, U.S. Department of Transportation, and the Association of American 
Railroads (AAR) were also used, where necessary, to support claims. 

The results of the in-depth data analysis provided the following insights into grade crossing 
accidents:   

1. Rail and highway traffic volumes have the largest influence on accidents. 

2. Train speed has a significant effect on the injury and fatality rate of vehicle drivers. 

3. Higher volume of main tracks and highway lanes lead to more accidents. 

4. Having a highway intersection near a grade crossing nearly doubles the risk for accidents. 

5. Having a crossing angle less than 30 degrees with respect to the tracks increases the 
accident risk by nearly 50 percent. 

6. Active warning devices are more effective deterrents than passive warning devices. 

7. Male drivers are involved in nearly 75 percent of all grade crossing accidents. 

8. Even after normalizing by miles driven, males have a higher rate of accidents. 

9. 59 percent of drivers in grade crossing accidents are 20-49 years old. 

10. The rate of accidents per capita is negatively correlated with the affluence of an area. 

11. The months with the highest accident rates are December, January, and February. 

12. 52 percent of accidents occur in the nine-hour window between 9am and 6pm. 

13. Weekend days, especially Sundays, have notably fewer accidents than weekdays. 

14. Weekends have a larger accident percentage occur from 12 am-6am relative to weekdays. 

15. The average age of drivers in accidents decreases late at night and in the early mornings. 

16. Female drivers are involved in relatively more accidents after 5pm and also on Sundays. 

17. Night driving is associated with more grade crossing accidents per traffic volume. 

18. Driving into a rising or setting sun is associated with higher accident numbers. 
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2. Objectives and Scope 

This research used FRA’s accident database and crossing inventory database, data on Class 1 
railroad operations, and data from the U.S. Census Bureau on regional populations to provide 
insight into probable (?) causes of highway-rail grade crossing incidents. Information from the 
U.S, Department of Transportation concerning the amount of national traffic volume was also 
used. This research was limited to the years 2005-2014. In addition, 2015 data were used to 
corroborate proposed trends.  
One objective was to determine why so many grade crossing collisions continue to occur, even at 
crossings with active warning devices (i.e., flashing lights and gates). Once the descriptive 
statistics were calculated, further analyses were conducted to determine the root causes of the 
incidents. 

The team performed correlation analysis in order to understand which variables contributed to 
accident risk. Similarly, correlations between the variables themselves were calculated in 
anticipation of creating a predictive model in the near future. 














