
Tulsa Regional Collision Analysis

Abstract
Understanding the cause of automobile-related fatality and injury collisions can shed light 
on potential solutions, especially when the cause is related to roadway design. The goal of 
this analysis is to identify roadways in the Tulsa region with the highest crash rates for 
fatality and injury collisions and determine if there are correlations between number of 
collisions and the number of lanes, lane widths, posted speed limits, and traffic volumes of 
those roadways.  Identifying strong positive correlations may help to inform future roadway 
designs in the region.  For the purposes of this study, roadways were ranked, based on the 
crash rate for fatality and injury collisions, by “segments.”  Segments are defined as a stretch 
of roadway that is half the distance of the roadway between two intersections (not including 
intersections).  Highways and neighborhood streets as well as roadway segments with fewer 
than 10,000 vehicles per day were excluded.  Collision data for the years 2011 through 2015 
was obtained from the ODOT Safe-T database and a crash rate by vehicle miles traveled 
was calculated for this analysis.

All collision data for the years 2011 through 2015 was obtained from the ODOT Statewide 
Analysis for Engineering and Technology (Safe-T) database as a CSV file for all of Tulsa 
County, plus portions of the neighboring counties that comprise the Tulsa transportation 
planning area, namely Creek, Osage, Rogers, and Wagoner Counties.  

Data Collection

Using the derived latitude and longitude fields, each collision was plotted as a point and 
exported as a point feature into a file geodatabase.  Collisions located in major intersections, 
collisions along neighborhood streets, those along highways, non-injury collisions, and those 
involving pedestrians and cyclists were excluded from this analysis.  

Data Preparation
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Next, roadway segments for the major streets in the region were created using a multi-step 
process involving several geoprocessing tools, namely Feature Vertices to Points, Dissolve, 
Buffer, Feature Envelop to Polygon, Create Thiessen Polygons, Intersect, Spatial Join, and 
Erase.  The roadway segments, which are 400-feet wide, exclude major intersections and 
extend roughly 300-feet from the center of the intersection to the halfway point of the next 
intersection.  For this analysis, only roadway segments that were at least a half mile in 
length and had an average daily traffic (ADT) volume of at least 10,000 vehicles per day 
were examined.  This resulted in 384 roadway segments.  

Finally, the collisions meeting the above criteria were spatially joined to the roadway 
segments in order for summary statistics to be calculated.  Spatially joining the collisions to 
the roadway segments provides more valuable information than simply creating a 
heatmap.  Utilizing the roadway segments enables you to determine the actual number of 
collisions and not just see that one area has more collisions than another.
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A more in-depth study could now be undertaken to determine the exact cause of the 
collisions along these two roadway segments.  Steps could then be taken to modify certain 
aspects of the roadway to make it safer, such as limiting left turns or making traffic signal 
changes.  There have been roadway modifications based on in-depth collision analysis in 
other locations around the city with positive results. 

Next Steps

• Location
• Immediately east of E 81st St S and S 

Memorial Dr Intersection (just west of the 
selected roadway segment above)

• Improvement Implemented
• Installation of Flex Tubes at a QT 

driveway entrance to prevent left turns 
from eastbound 81st St into the QT’s first 
entrance

• Results (based on 1-years worth of data)
• 80% reduction in left turn crashes at that 

QT entrance
• Crash rate went from 5.02 to 3.89 crashes 

per 1 million vehicle miles traveled 

Example 1 – Restrict Left Turns

• Location
• Traffic Signals at E 51st St S and S 

Memorial Dr Intersection
• Improvement Implemented

• Signal changes to allow left turns only 
with a green arrow instead of permitting 
left turns on solid green light

• Results (based on 5-years of pre and post data)
• 80% reduction in Angle-Turning Crashes 

within the intersection 
• 22% reduction in all crashes inside the 

intersection
• Crash rate went from 4.6 to 2.2 crashes 

per 1 million vehicle miles traveled 

Example 2 – Left Turn on Arrow Only

To determine if there was a relationship between total number of collisions and number of 
lanes, posted speed limits, and ADT, a correlation coefficient was calculated (note, due to 
insufficient data, lane widths were not included in this analysis).  The results showed no 
significant correlation between total number of collisions and the number of lanes (0.3) or 
speed limit (-0.1) of a roadway.  However, a moderate correlation exists between total 
number of collisions and ADT (0.5) of a roadway, which was expected.  The greater the 
traffic volume the greater the opportunity for collisions. 

Analysis
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Since there was no significant correlation between total number of collisions and number of 
lanes or speed limit, the focus of the analysis shifted to ADT.   For that, a crash rate by 
vehicle miles traveled was calculated.  A crash rate provides a better idea of how prone a 
roadway segment is to crashes based on traffic volumes.  For this analysis, a crash rate per 
100 million vehicle miles of travel was calculated.  To narrow the focus of the analysis to the 
roadway segments most prone to collisions, only those with crash rates of 2.5 standard 
deviations above the mean were considered.  That reduced the number of roadway 
segments from 384 to just 9. 
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At this point, a variety of means could be used to prioritize which roadway segment to focus 
on first.  One such means would be trend analysis.  A trend analysis compares the number of 
collisions per year for each roadway segment to see if collisions are increasing or decreasing.   
Another means of prioritization would be to analyze crash severity by roadway segment.  A 
crash severity analysis does not just look at total collisions, but rather at the severity of those 
collisions.  It identifies areas that are more prone to collisions with serious injuries.

Prioritization

Trend of All Collisions by Year

Trend of Serious Injury Collisions by Year

Based on the trend and severity analyses, two roadway segments rose to the top.  One is the 
east leg of E 81st St S and S Memorial Drive, which has an increasing trend in collisions over 
the 5-year period, plus there was a fatality collision there in 2014.  The other roadway 
segment that rose to the top is the east leg of E 51st St S and S Yale Ave.  Although collisions 
have been decreasing over the period, this roadway segment has the highest number of 
serious injury collisions, with 3 every year except for 2014 when there was only 1. 

Results

2 - E 51st St S and S Yale Ave – East Leg        

9 Collisions 43 Collisions 13 Collision

• 97 Collisions
• 491.5 Crashes/100 Million VMT
• 13 Serious Injury Collisions

• 4 Lanes
• 40 mph Speed Limit
• 24,425 Vehicles per Day

Roadway Segment Statistics Collision Statistics

29 Collision3 Collisions

1 Serious 2 Serious 2 Serious 4 Serious 4 Serious

3 - E 81st St S and S Memorial Dr – East Leg

68 Collisions 2 Collisions 7 Collisions 1 Collision

• 78 Collisions
• 459.9 Crashes/100 Million VMT
• 5 Serious Injury Collisions
• 1 Fatality

• 5 Lanes (4 through + 1 turning)
• 40 mph Speed Limit
• 21,175 Vehicles per Day

Roadway Segment Statistics Collision Statistics

2 Serious 3 Serious1 Fatal

Trend of All Collisions by Year

Trend of Serious Injury Collisions by Year
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