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INTRODUCTION

The purpose of this study is to investigate across median crashes at median berms on freeway
facilities.  Berms are commonly used in wide medians to protect bridge piers.  The idea is that
the berms redirect errant vehicles and prevent them from striking the bridge piers.  Berms can
prove to be a cost-effective option as the installation and maintenance costs of guardrail around
bridge piers can be avoided.  In some projects, berms also allow for utilization of excess fill
material that would normally have to be carried off the project.  Current North Carolina
Department of Transportation (NCDOT) policy states that berms are to be used on medians that
are 68 feet or wider (1,2).  When earth berms are used, the bridge piers must be 30 feet or more
from the edge of pavement.  Standard drawings for the construction of median berms can be
found in Appendix A of this document.

Figure 1 shows a typical median berm location.

           Figure 1. Typical Median Berm

SCOPE OF PROJECT

This report attempts to address the concern of across median crashes over median berms through
a quantitative look at crash data.  A total of 31 median berm locations on freeways across the
State were considered for this project.  All locations were selected without any prior knowledge
or regard for crash history.  Berm locations were identified through a Median Barrier Survey (3)
that was performed by a consultant on behalf of NCDOT in April of 2006.  All berm locations
studied for this project are grade separated with no interchange ramps.  Median barrier is present
on either side of the berm locations selected for analysis in this project. 

Crash data at comparison sites was also utilized as part of this project.  The comparison sites
were picked to have similar traffic volumes and median widths as the berm locations.
Comparison sites were picked from the same Median Barrier Survey (3) that was used to pick the
berm sites. 

Table 1 shows the median berm locations that were studied for this project.
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Table 1. Median Berm Sites Analyzed

CRASH ANALYSIS METHOD 

The median berm locations were analyzed using crash data from the North Carolina Traffic
Records Database, which contains all reported crashes in the State since 1990.  A crash analysis
was conducted for each median berm location.  An average of 4.1 years of crash data was used
for each of the berm sites. See Table 1 for exact time periods for each study.

All crashes determined to be within 500 feet of a bridge where a median berm was present were
included in the analysis.  The NCDOT Standard Drawings detail that median berm should be
constructed to be approximately 400 feet long.  Due to notoriously inaccurate measurements
used in reporting crashes, all crashes determined to be within 500 feet were included in the
analysis.  All crashes coded to be within 0.30 miles of a bridge with median berms were scanned
to determine if they involved the median berm.
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FINDINGS

Table 2 below shows a summary of the crash data at each of the berm sites.  A crash was
classified as “berm involved” if the drawing or narrative on the crash report showed or
mentioned that the berm was involved.  Out of the 225 total crashes at the berm sites, only 13
were determined to be berm related.  Five of those 13 crashes actually involved a vehicle going
across the median.  Table 3 gives a more detailed breakdown of the berm involved crashes.  

Table 2. Crash Data at Berm Sites

Table 3. Detailed Breakdown of Berm Related Crashes

It is interesting to note that 6 out of the 13 (46%) berm related crashes involved a vehicle
overturning.  It is difficult to determine from the crash reports whether the vehicles overturned
due to the median berm or not.  It is also interesting to note that the across median crashes at
these berm locations account for 4 out of the 7 (57%) injury crashes and all of the severe injury
(Fatal and A Injury) crashes.  Previous studies (4) have suggested that across median crashes
tend to be 3 times more severe than other freeway crashes.
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Table 4 shows a summary of the crash data at each of the comparison sites.  All crashes within
500 feet of the comparison locations were included in the analysis.

Table 4. Crash Data at Comparison Sites

Table 5 shows a comparison of the crash data at berm and comparison sites.  The chart shows
that the total crash rates at the berm sites and comparison sites are very similar.  Run-off-road
crash rates at the berm sites tended to be higher.  This may explain, to some extent, the increased
across median crash rates present at the berm sites.  More run-off-road crashes correspond to
more opportunities for a vehicle to cross the median.  The across median crash rates should be
used with caution because of the very low number of observations.

Table 5. Crash Rate Comparison

CONCLUDING REMARKS

The only practical retrofit for most median berm locations would be to install two lines of w-
beam type guardrail on either side of the berm.  This would likely result in an increase in the
frequency of crashes, but perhaps a decrease in the severity of crashes at these locations.  The
question then becomes, is the increase in guardrail cost (implementation and maintenance) and
the frequency of crashes worth the decreased probability that a vehicle would cross the median at
berm locations?  The decision to retrofit median berms would essentially be in response to 5
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collisions occurring at 31 sites with an average of 4 years of crash data.  With limited safety
money available, it would be difficult to justify this spending.

The crash analysis shows across median crashes at berm locations are rare events.  In this
analysis, approximately 2% of the total crashes at median berm locations involved a vehicle
crossing the median.  Berm protection for median bridge piers has been a long accepted and
widely used application, and there is no overwhelming evidence in this analysis to discontinue
their usage.
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APPENDIX A

Standard Drawings for Median Berms






