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Introduction
Traffic crashes results from the interaction of different parameters which includes highway 

geometrics, traffic characteristics and human factors. Geometric variables include number of 
lanes, lane width, median width, shoulder width, roadway section length, and shoulder width 
while traffic characteristics include AADT, Percentage of Heavy Vehicles and Speed. The effect 
of these parameters can be correlated by crash prediction models that predict crash rates at 
particular roadway section.

Transportation Agencies and State Departments of Transportation are continuously faced with 
decisions concerning the safety of highways. The evaluation and comparison of alternative long-
range highway plans should include the safety implications of respective plans. The commonly 
available models for safety analysis are crash prediction models. By performing an in-depth 
analysis of crash databases and developing crash rate prediction models, better decisions can 
be taken in regard to future traffic planning operations. 
Project Objective

The main objective of this study is to utilize artificial neural network techniques and develop 
crash rate prediction models for Kansas road networks. Six networks have been studied and 
crash prediction models for each network have been developed. Four crash rate categories have 
been considered in this study. They are:

•	Total Crash Rate (TCR) [Injury + Fatal + Property Damage Only]
•	Injury Crash Rate (ICR) [Disabling Injury + Possible Injury + Non-Incapacitating Injury]
•	Severe Injury Crash Rate (SICR) [Disabling + Fatal]
•	Fatal Crash Rate (FCR) [Fatal]

R
E
S
E
A
R
C
H

S
U
M
M
A
R
Y



Page �

Project Description
The models developed for each of the 

road networks are unique and show that 
geometric variables and traffic have a 
significant impact on the crash behavior. 
The models developed in this study 
would be utilized by Kansas Department 
of Transportation in evaluating roadway 
design features, reconstruction impacts 
and to make decisions in regard to future 
traffic planning operations. Sensitivity 
analysis was performed on all the geometric 
variables in the models. It has been found 
that all the continuous variables have 
different effects on different networks. It is 
very difficult to generalize the behavior of a 

particular variable. The same results were observed for categorical variables, too.
Project Results

Vehicle Type, Driver age and seat belt use by drivers have also been studied and it has been found that 
Driver Age Group (18-20) has the highest involvement in crashes on all road networks. Passenger cars 
have the highest crash involvement among vehicle types and among all vehicle types; bus drivers have the 
highest seat belt compliance for all networks. 
This research serves as a starting point to demonstrate the use of artificial neural networks to develop crash 
rate prediction models that could present useful insight to the potential corresponding safety and traffic 
operation performance. 
Report Information

For technical information on this report, please contact: Dennis Slimmer, Kansas Department  of 
Transportation, 700 SW Harrison Street, Topeka, Kansas 66603-3745; Phone: 785-296-3865; fax:  785-296-8168; 
e-mail: Dennis.Slimmer@ksdot.org.
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Directions for Downloading 
the Full Report

To download the full report, visit http://www.
ksdot.org/burmatrres/kdotlib2.asp and do the 
following:

1. Enter KSU-05-6 in the search box. 
2. Click the Search button to the right of the 	
		     search box.
3. You may have to scroll to find the specific 	
		     report. 
4. To download the report, click on the title of 	
	    the report to open the PDF file and save it 		
    to your hard drive.

If you have any questions, please email us at library@ksdot.org.
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