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Spot Safety Project Evaluation Documentation

Subject Location

Evaluation of Spot Safety Project Number 04-98-217 – The Intersection of SR 2371 and SR 2372 in
Johnston County.

Introduction

In an attempt to assess the safety of our roads, the Safety Evaluation Group of the Traffic Safety
Systems Management Section has evaluated the above project.  The methodologies used in this
evaluation offer various philosophies and ideas, in an effort to provide objective countermeasure
crash reduction results.  A naive before and after analysis of the treatment versus comparison data
has been completed to measure the effectiveness of the spot safety improvement.  This information
is provided to you so the benefit or lack of benefit for this type of project can be recognized and
utilized for future projects.

Project Information and Background from the Project File Folder

The spot safety project improvement countermeasure chosen for the subject location was the
installation of a flashing traffic signal.  SR 2371 is a two-lane facility with no left turn lanes at the
intersection with SR 2372.  SR 2372 is also a two-lane facility with no left turn lanes.  SR 2372 and
SR 2371 both have a speed limit of 55 mph.  The intersection is controlled by stop signs on SR
2372 in the before period and SR 2371 in the after period.  Although the accident history at this
location does not indicate a current accident problem, the potential for accidents was believed to
increase dramatically when the Princeton Rock Quarry relocated its main entrance.  There were no
injuries reported in the 2 crashes in the before period, both were angle type crashes.  The final
completion date for the construction of the flashing traffic signal was December 23, 1998.

Naive Before and After Analysis

After reviewing the spot safety project file folder along with all the crashes at the subject location,
the crash data omitted from this analysis to consider for an adequate construction period was from
November 1998 through January 1999.  The before period consisted of reported crashes from April
1, 1993 through October 31, 1998 (5 Years, 7 Months) and the after period consisted of reported
crashes from February 1, 1999 through August 31, 2004 (5 Years, 7 Months).  The ending date for
this analysis was determined by the available crash data at the time the crash analysis was
completed.



The analysis also consisted of two different sets of data, the treatment and the comparison data.  The
treatment data consisted of all crashes within 150 feet of the subject intersection.  The comparison
data consisted of all crashes within 150 feet, at the intersections only, from MP 0 to MP 6.682 on
SR 2372.  The following data table depicts the Naive Before and After Analysis for the above
information.  Please note that Frontal Impact Crashes were the target crashes for the applied
countermeasure.  These crash types considered are as follows: Left turn, same roadway; Left turn,
different roadways; Right turn, same roadway; Right turn, different roadways; Head on; and Angle.

Treatment Information

Before After Percent Reduction (-)
Percent Increase (+)

Total crashes 2 2 0.0
Total Severity Index 1 42.6 4160.0
Frontal Impact Crashes 2 2 0.0
Frontal Severity Index 1 42.6 4160.0
Volume 2100 2000 -4.7

Comparison Information
Before After Percent Reduction (-)

Percent Increase (+)
Total crashes 13 35 169.2
Total Severity Index 7.4 6.5 -11.4
Frontal Impact Crashes 6 16 166.6
Frontal Severity Index 13.63 5.6 -58.7
Volume 1300 1400 7.6

Odds Ratio: Treatment versus Comparison
Before After Percent Reduction (-)

Percent Increase (+)

Treatment Total Crashes 2 2 -62.8
Comparison Total
Crashes

13 35

Treatment F.I. Crashes 2 2 -62.5
Comparison F.I. Crashes 6 16

The naive before and after analysis at the treatment location resulted in a 0.0 percent change in
Total Crashes, a 4160.0 percent increase in Frontal Impact Crashes, and a 4.7 percent decrease in
Average Daily Traffic (ADT).  The comparison locations resulted in a 169.2 percent increase in
Total Crashes, a 166.6 percent increase in Frontal Impact Crashes, and a 7.6 percent increase in
ADT.  The before period ADT year was 1995 and the after period ADT year was 2001.

The Odds Ratio is used as another means of calculating the treatment effect.  The total crashes in
the before and after period from the Comparison Strip are used to calculate the percent reduction in
total crashes for the Treatment Intersection.  As shown in the table below, using the Odds Ratio
calculation, there is a 62.8 percent decrease in Treatment Intersection crashes and a 62.5 percent
decrease in Frontal Impact crashes.



Results and Discussion

The naive before and after analysis involving the comparison of treatment actual before data versus
treatment actual after data resulted in a 0.0 percent change in Total Crashes and a 0.0 percent
change in Frontal Impact Crashes.  Using the Odds Ratio to calculate the treatment effect resulted in
a 62.8 percent decrease in Total Crashes at the Treatment Intersection and a 62.5 percent decrease
in Frontal Impact crashes.  The summary results above demonstrate that the treatment location
appears to have had no change in the number of Total Crashes and no change in the number of
Frontal Impact Crashes from the before to the after period.

As previously mentioned, the flashing traffic signal was installed as a preemptive counter-measure
to deter an increase in crashes.  The stop condition was also reversed upon completion of the
revised entrance to the quarry.  Although the crashes were more severe in the after period (1 A
injury and 1 B injury), the quantity was kept to a minimum as expected.

There was a total 4 of crashes in the before and after period, all involving eastbound vehicles, which
may indicate a problem from that direction.  Observing the pictures included, there is a fence and
with vegetation on the west approach looking north and shrubbery on a higher elevation on the west
approach looking south which may present a sight distance problem.

Outside of the two observations the treatment intersection remained well controlled.  The foresight
used in this situation seemed to succeed despite the increase in severity of frontal impacts.  The
more serious injuries may be a cause of higher speeds, seeing that they are similar crashes in both
periods.

The countermeasure crash reduction for Total Crashes at the subject intersection can be in the range
of a 0.0 to a 62.8 percent decrease in crashes. The countermeasure crash reduction for Frontal
Impact Crashes at the subject intersection can be in the range of a 0.0 to a 62.5 percent decrease in
crashes.   As the Safety Evaluation Group completes additional spot safety reviews for this type of
countermeasure, we will be able to provide objective and definite information regarding actual
crash reduction factors for this type of intersection.
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Stopped on North approach looking West

Stopped on North approach looking East



Stopped on South approach looking West

Stopped on South approach looking East
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