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ABSTRACT 
 
From 2005 to 2007, Brian Chandler led the statewide safety engineering efforts at the 

Missouri Department of Transportation.  One of the most successful efforts Brian 

participated in was leading a change in safety philosophy and its ensuing system-wide 

safety projects, including statewide installation of median cable barrier and rumble strips. 

 

Brian has been directly involved in median cable barrier policies and projects since 2005.  

Since that time, cross-median fatalities have been virtually eliminated on Interstate routes 

with cable installed.  The key to the effectiveness of Missouri’s cable barrier program is 

the focus on system-wide safety.  Instead of installation cable only at those locations with 

a history of crashes, MoDOT chose to install cable across the entire system – even at 

locations that had not yet suffered a cross-median crash. 

 

Brian has spoken to hundreds of safety professionals on this topic over the past three 

years.  The basic message: “Fatal crash locations are random.  Fatal crash types are 

predictable.” has affected safety policy changes and saved lives in Missouri and across 

the country.  System-wide engineering countermeasures have put Missouri on the map as 

a leader in roadway safety. 
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From 2005 to 2007, Brian Chandler led the 

statewide safety engineering efforts at the Missouri 

Department of Transportation.  His roles were 

varied, including crash data analysis, safety project 

administration, and safety engineering countermeasure development.  One of the most 

important and successful efforts Brian participated in was leading a change in safety 

philosophy and its ensuing system-wide safety projects. 

 

For years Missouri, along with most other states, focused on the location of crashes to 

determine the most appropriate allocation of safety funds.  This philosophy had limited 

effectiveness, as safety engineers across the country spent decades “chasing” high crash 

locations year to year, seeing the overall number continue to rise. 

 

A new focus on crash types was introduced in Missouri’s Blueprint for Safer Roadways 

in 2004.  Blueprint strategies included system-wide safety countermeasures, including 

median cable barrier, rumble strips, improved pavement marking and signing, and 

delineation. 

 



 

Median Cable Barrier 

Brian has been directly involved in the installation of and policies regarding median cable 

barrier installation since 2005.  Since that time, cross-median fatalities have been 

virtually eliminated on Interstate routes with cable installed.  In 2007 Brian was asked to 

author a report for the Transportation Research Board (TRB) about the cable projects and 

their effectiveness (see Appendix A: “Eliminating Cross-Median Fatalities”).  The key to 

the effectiveness of Missouri’s cable barrier program is the focus on system-wide safety.  

Instead of installation cable only at those locations with a history of crashes, MoDOT 

chose to install cable across the entire system – even at locations that had not yet suffered 

a cross-median crash.  It was a new way to attack the problem.  And it worked. 

 

In Spring 2007 Brian was 

chosen to participate on a 

Missouri DOT team 

charged with developing 

the future of Missouri’s 

cable program.  The early 

installations of cable barrier 

were maintenance intensive and expensive to repair.  Once task of this group was to 

determine the life cycle benefits of different types of cable barrier (low tension vs. high 

tension cables, direct drive posts vs. socketed posts, etc.).  Also important was the 

department’s long-term direction for cable installation.  Should they be installed on all 



Interstates first?  What data should be analyzed to determine the most appropriate routes 

to treat next (crashes, traffic volume, median width)?  At what point will additional cable 

barrier not be the most cost effective system-wide safety solution? 

 

The report, entitled “A Comprehensive Analysis of and Direction for MoDOT’s Cable 

Median Barrier Program” answered each question (see Appendix B for abstract).  In turn, 

the report became the basis of MoDOT’s current policy for cable barrier installation on 

state highway projects. 

 

In November 2007 Brian accepted 

a National Roadway Safety Award 

on behalf of MoDOT for the 

department’s median cable barrier 

efforts.  This partnership between 

the Federal Highway 

Administration and Roadway 

Safety Foundation recognized best 

practices in highway safety.  

 

Rumble Strips 

Brian worked in cooperation with others in Traffic, Maintenance and Construction 

Divisions at MoDOT to develop the department’s policies regarding rumble strip 

installations on Missouri roads.  After pilot projects began in the early 2000s, MoDOT’s 



Smooth Roads Initiative projects installed hundreds of miles of rumble strips on 

Missouri’s most heavily traveled highways in 2005 and 2006.  MoDOT’s current policy 

includes standard installation of rumble strips on the department’s major roads – the most 

aggressive system-wide rumble strip policy in the nation.  

 

Data Analysis 

From 2005-2007, Brian led MoDOT’s Traffic Safety Section, the department’s crash data 

analysis team.  Brian and his staff supported all MoDOT divisions and districts, the 

Missouri Coalition of Roadway Safety, local officials, and other safety partners in data 

queries, analysis, and reporting.  One innovative project was an in-depth analysis of each 

county’s crash data, including a chart of ranked crash types in that county.  This report 

encouraged regional coalitions and local government entities to analyze crashes by type 

and consider system-wide safety at the local level. 

 

Communicating Safety 

Brian role in the Coalition included promoting this new “System-wide Safety” 

philosophy within the Missouri DOT, to Missouri safety partners, and nationwide to other 

federal, state and local safety advocates.  He has 

spoken to hundreds of safety professionals on this 

topic since 2005, including events in Michigan, 

California, Pennsylvania, and North Dakota.  His 

basic message: “Fatal crash locations are random.  

Fatal crash types are predictable.” has been 



borrowed and shared by other safety advocates at the state and national level, and has 

affected policy and philosophy changes across the country.  

 

Additionally, Brian has discussed system-wide safety, median cable barrier, rumble 

strips, and crash data analysis with a number of media outlets (newspapers, radio, and 

television) at the local, regional, and 

national levels.  

 

 

Results 

As a result of these efforts and others in the state, Missouri experienced the single largest 

decrease in fatalities in the United States from 2005 to 2006.  Reductions continued in 

2007 as the state met its goal of 1,000 fatalities or fewer – one year early.  As of May 

2008 fatalities continue to fall, down another 10% from May 2007. 

 

Reductions in Interstate cross-median fatalities (down over 90% on I-70 and I-44) and 

run-off-road fatalities (down 24% from 2005 to 2007) are directly related to the system-

wide safety engineering solutions installed by MoDOT.  

 



APPENDIX A 
 

Eliminating Cross Median Fatalities:   
Statewide Installation of Cable Barrier in Missouri 
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The author is Traffic
Safety Engineer, Missouri
Department of
Transportation, Jefferson
City.

Missouri awarded the first contracts for
highway construction under U.S.
Interstate funding in 1956. The state
boasts 17 Interstate highways, with

Interstate 70 the most heavily traveled. I-70 is an
east–west route connecting the state’s two largest met-
ropolitan areas, Kansas City and St. Louis. Construc-
tion of I-70 followed the standards of the day and has
provided a safe and efficient freeway for 50 years. 

Problem
The 1950s standards that applied to the original
Interstate roadways now must reckon with 80,000-
pound commercial vehicles and hundreds of thou-
sands of vehicles traveling at 70 miles per hour.

Although the rural Interstate system is the safest in
the nation in terms of crash rate, the high speeds
and ever-increasing traffic volumes contribute to
the loss of thousands of lives each year nationwide. 

To combat this threat, safety professionals at the
Missouri Department of Transportation (DOT) ana-
lyzed crash data to determine crash types and loca-
tions. A Missouri DOT internal report identified
cross-median crashes on Interstates as a category to
address, with hundreds of motorists endangered in
the state each year.

Concern about cross-median crashes is increas-
ing nationwide. Missouri researchers observed that
as high-speed Interstate volumes increase, the like-
lihood of severe crashes also increases. 

Eliminating 
Cross-Median Fatalities
Statewide Installation of Median 
Cable Barrier in Missouri
B R I A N  C H A N D L E R

R E S E A R C H P AY S  O F F

Cable median barrier prevented a truck from crossing a median into oncoming traffic.
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Thirty years ago, a driver crossing the median
had a good chance of crossing over the opposing
lanes without conflict. Today, according to Missouri
data, a motorist crossing the median is more likely
to collide with another vehicle, and the chances are
high that the opposing vehicle will be a large truck.
Because several vehicles often are involved, travel-
ing in opposite directions, the crashes cause multi-
ple fatalities and disabling injuries.

Solution
In the 1980s, Missouri DOT undertook a research
project and literature search to improve safety by
preventing cross-median crashes. Studies by other
states and an internal study led Missouri DOT to
consider median cable barriers as a solution (1).
Median cable barriers have been in use for many
years and had come into use in Missouri as early as
the 1980s at spot locations. For long-distance
installation on rural Interstates, the cable barrier is
a more cost-effective safety device than a concrete
barrier or a guard rail.

After researching various options, Missouri
decided to install a median cable barrier system on
I-70 and on other Missouri Interstates. When the
cable is struck, the posts yield and the cable deflects
up to 12 feet, effectively catching and decelerating
the vehicle and keeping it in the median. This effect
gives cable an advantage over more rigid systems,

because the vehicle is less likely to reenter the driv-
ing lanes after striking the barrier.

Applications
Early installations of median cable barrier in Mis-
souri were limited to locations that had a history of
cross-median crashes. Typically these sites were
near interchanges. This strategy, however, was lim-
ited in effectiveness, because a significant number
of cross-median crashes occurred at locations with-
out cable barriers.

With this experience, metropolitan districts in
Kansas City and St. Louis began continuous instal-
lation of cable barriers on high-volume segments of
Interstates 44, 70, and 435. The success of these early
installations led Missouri DOT to begin a systemwide
installation of median cable barriers in 2002. Traffic
engineers studied crash history statewide to deter-
mine the best strategic use of available safety funds.
The decision was made to start the program on the
Interstate system, to address the routes with the high-
est traffic volumes and the highest number of cross-
median severe crashes.

Additional internal crash analysis by Missouri
DOT showed that Interstates with medians that
were less than 60 feet wide were overrepresented in
cross-median crashes. The medians on Interstate
70, which links Kansas City and St. Louis, and on
Interstate 44, which links Springfield and St. Louis,
are predominantly 40 feet wide. Missouri DOT pro-
ceeded to install cable barriers on all Interstates

Closeup of guard cable median barrier installed on
an Interstate median in Missouri.
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Posts of a cable median
barrier are designed to
break away when struck;
as tread marks indicate,
this cable barrier in
Washington State
prevented the vehicle
from crossing the
median.
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with median widths of less than 60 feet. 
The installation of median cable barrier costs

$60,000 to $100,000 per mile, depending on the
amount of grading work required. After the cable is
installed, the maintenance costs range from $6,000
to $10,000 per mile per year, depending on the fre-
quency of hits.

With the improvements in safety from the median
cable barriers on Interstate 70, Missouri has started
installing the system on other Interstates with
median widths less than 60 feet. The statewide instal-
lation of nearly 500 total miles of median cable bar-
rier will be complete by the end of 2008.

Missouri DOT safety engineers will study other
freeways and expressways to determine the effec-
tiveness of additional cable barrier installations at
locations that have wider medians and on non-
Interstate routes.

Benefits
Median cable barriers have performed successfully
in Missouri. An internal study determined that the
cable catches 95 percent of vehicles entering the
median and keeps the vehicles from entering the
opposing lanes (2).

On Interstate 70, the number of cross-median
fatalities had been increasing, reaching a peak of 24
motorists killed in 2002. The installation of 179
miles of median cable barrier on the freeway has
nearly eliminated cross-median roadway deaths. In
2006, only two cross-median fatalities occurred on
Interstate 70, a staggering 92 percent decrease. Mis-
souri DOT is completing a study of property dam-
age and personal injury related to vehicle crashes
into median cable barriers.

The benefits of median cable barriers in Missouri
were quickly apparent. The device has saved lives
after a short period of use on Missouri’s Interstates;
cable barriers have proved to be a valuable safety
engineering tool in reducing fatalities and serious
injuries on the state’s most heavily traveled roads.

For more information contact Brian Chandler, Mis-
souri DOT, Traffic Division, P.O. Box 270, Jefferson
City, MO 65102, phone 573-751-5678, fax 573-634-
5977, e-mail Brian.Chandler@modot.mo.gov.
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FIGURE 1 Cross-
median fatalities on 
I-70 in Missouri
declined as more
miles of cable median
barrier were installed.
Table below shows
data.

Suggestions for “Research Pays Off” topics are
welcome. Contact G. P. Jayaprakash,
Transportation Research Board, Keck 488, 
500 Fifth Street, NW, Washington, DC 20001
(phone 202-334-2952, e-mail gjayaprakash
@nas.edu).

EDITOR’S NOTE: Appreciation is expressed to Peter
Shaw and G. P. Jayaprakash, Transportation
Research Board, for their efforts in developing
this article.
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1999 0 0 22
2000 9 9 13
2001 6 15 18
2002 3 18 24
2003 2 20 23
2004 12 32 14
2005 112 144 6
2006 35 179 2
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Introduction 
 
Cable median barriers have been used with great 
frequency in the past decade.  Many states have 
come to realize the system-wide benefit these 
barriers provide without the expense of a more 
traditional system.  Cable barrier use has become so 
widespread so quickly, that few, if any, states fully 
understand the parameters of its use. 
 
After installing hundreds of miles of cable median 
barrier throughout the state, MoDOT has realized 
and even documented the tremendous safety benefit 
the system has provided.  However, given the fairly 
limited knowledge of the barrier as well as the 
state’s inexperience with its use, the need for a 
comprehensive examination of the system has 
become apparent.  To that end, the MoDOT Chief 
Engineer commissioned a report to identify and 
recommend solutions to the numerous variables 
within Missouri’s cable median barrier program.   
 
In response, a multidisciplinary team was formed 
drawing on resources from divisions, districts and  
the Federal Highway Administration (FHWA).  
During the six-month research phase, the team held 

weekly meetings, consulting with various resources 
from emergency personnel, to safety researchers, to 
roadside hardware vendors, to MoDOT senior 
management. 
 
The goal of the Cable Median Barrier Team was to 
analyze MoDOT's experience and the state of the 
practice to develop guidelines for the future of the 
Department's cable installation program.  These 
guidelines would then be used to generate a 
comprehensive report that would manage the 
unknowns inherent in the cable barrier 
implementation program in Missouri. 
 
The following report is just that.  It will examine five 
key areas of the program, troubleshooting problem 
areas and making recommendations for the future of 
the barrier program.  
 
The five areas that have been examined, in-depth, 
and reported upon are: 
� Systematic Application 
� Cable Barrier Type Selection 
� Optimization of Lateral Placement 
� Routine Maintenance and Incident Repair 
� Emergency Access Issues 

1 



Executive Summary 
 

After examining and discussing the data from the 
research phase of this study, recommendations 
were made in each of the five key areas. 
 
Systematic Application 
 
� Prioritize cable median barrier installation 

locations based on traffic and safety data 
analysis, treating all divided highways equally. 

� Install new median cable median barrier on a 
corridor-wide basis, between logical termini. 

� Review traffic and safety data each year to 
validate current priorities and identify any 
emerging cross median safety concerns. 

� Identify and prioritize all remaining cable median 
barrier needs statewide (see Appendix A). 

 
Cable Barrier Type Selection 
 
� High-tension, socketed systems should be 

employed on future large-scale installations. 
� Low-tension cable barriers may be used only for 

small installations, replacement work in current 
installations and sealing the gaps between 
current low-tension installations.  

 
Optimization of Lateral Placement 
 
� In medians 30 ft. wide or wider, the cable barrier 

should be installed 4 ft. down-slope of the edge 
of shoulder. 

� In medians narrower than 30 ft., the cable 
barrier should be installed at the vertex of either 
a V or flat-bottomed ditch. 

� Post spacing should not exceed 15 ft. 
� Discontinue the use of parallel installations 

(double runs) of cable median barrier, 
irrespective of median condition. 

� Ensure vegetation control measures are not 
omitted from cable installations as practical 
design or value engineering measures. 

 

Routine Maintenance and Incident Repair 
 
� Lower the response time for non-priority cable 

repair to seven days. 
� Educate MoDOT personnel as well as external 

partners on the importance of a well-maintained 
cable median barrier system 

� Schedule regular visual inspections of the 
district’s entire installation of cable barrier. 

� Continue to outsource the maintenance of low-
tension cable barrier. 

� Maintain high-tension barrier with in-house 
maintenance forces as much as current 
workloads and efficiency allow. 

� Consider cable barrier maintenance on a 
corridor basis instead of only maintaining by 
district. 

� In addition to the cable barrier, ensure the 
surrounding median is restored to its pre-impact 
condition with each repair.  

 
Emergency Access Issues 
 
� Emergency crossovers for freeways should be 

spaced approximately 2-½ miles apart.  
Additional crossovers in the vicinity of sparsely 
spaced interchanges may be required to 
facilitate snow removal. 

� Crossover spacing on expressways should 
mirror that of freeways.  It is likely, however, that 
such a spacing is already present on these 
routes. 

� The geometric design of the access should be in 
accordance with Standard Plan 606.41.  

� Emergency crossovers should be intentionally 
unattractive in order to discourage use by the 
general public. 

� MoDOT and the FHWA should enter into a 
programmatic Access Justification Report (AJR) 
in order to streamline future emergency 
crossover installations. 
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