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June 29, 2007

Governor Chris Gregoire 
Office of the Governor 
PO Box 40002 
Olympia, WA 98504-0002

Dear Governor Gregoire:

We submit to you today a report on the use of cable median barrier on state highways in Washington state. The report 
includes a complete account, as you requested, of the fatal median cross-over collision that occurred on Interstate 5 in 
Marysville on February 13, 2007. 

The report presents data collected and analyzed by our two agencies and, as you requested, incorporates and relies 
upon independent expert review. Dr. Malcolm Ray, a nationally recognized expert in highway barrier protection systems, 
principally conducted that review. The work of other independent experts is also presented in the report in the detailed 
analysis of the crash on February 13, 2007.

We offer several recommendations in this report. 

We believe our state should continue to install cable median barrier because of its demonstrated effectiveness in reducing 
highway fatalities and serious injuries. However, in a ten-mile stretch of I-5 in Marysville we recommend installation of 
concrete barrier on the northbound inside shoulder while leaving the existing cable median barrier that is adjacent to the 
southbound lanes. The benefit would be that some added protection against cross-over collisions would be gained when 
errant drivers traveling south run off the road into the median, the situation that has led to the worst crashes. This would be 
achieved by providing concrete barrier in addition to cable median barrier as truly belt-and-suspenders protection against 
crossing into the northbound lanes. 

Here are some other important points covered in this report. 

Cable Median Barrier Use among the States is Spreading

Washington is one of at least 25 states around the country using modern cable median barrier to protect vehicle 
occupants in run off the road accidents, including the particularly dangerous cases of median crossovers. With about 
165 miles of cable median barrier installed, we rank behind North Carolina (600 miles), Texas (500 miles), South Carolina 
(470 miles), Missouri (250 miles) and Florida (187 miles) in our use of this system. Many states are just now starting 
cable median barrier programs after seeing results in pioneering states, including ours. In addition, the Federal Highway 
Administration in its technical literature is now encouraging states to consider using this type of protection.

Cable Median Barrier is Achieving Major Improvements in Safety at Low Cost

This report shows that cable median barrier is saving lives in our state and will continue to do so in the future. Its use 
therefore contributes to our state’s paramount goal of reducing highway collisions’ toll in lives, injury and property 
damage. But cable median barrier is not the only choice for protecting against median cross-over collisions. What about 
alternative systems like guardrail or concrete barriers?  Every system has pros and cons. The report discusses which 
systems are best suited for which situations and how WSDOT tries to strike the best balance of risks, benefits and costs 
when choosing how systems should be selected and placed. A system’s performance depends on many factors. An 
important consideration that often favors cable median barrier is that when struck by a vehicle, the cable absorbs the 
impact for vehicle occupants and discourages vehicles from uncontrolled ricochets back into high-speed travel lanes. 
The success of cable median barrier is marked in many settings by an overall reduction in injuries and their seriousness 
as compared to use of concrete barrier. 
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Evolving Standards and Practices for Cable Median Barrier Systems; An Installation Failure Detected at the 
February 13 Fatality in Marysville

Like any new technology, cable median systems are being improved with time and experience. This report discusses 
how our state has kept step with engineering and installation best practice by supporting national testing programs and 
using crash-tested systems approved by federal authorities.

Unfortunately, in the February 13 fatality the crossover vehicle in which the driver was killed actually penetrated two 
runs of cable barrier, an outcome that surprised WSDOT. The accident examination showed that the second barrier 
penetrated by the vehicle did not perform as it should have apparently because of a failure to properly seat a cable-
holding wedge into an anchor socket at the time of installation. The report describes the evidence for this conclusion 
and the steps WSDOT took immediately to protect against its recurrence. 

This report also suggests additional areas in which more work should be considered to improve today’s cable barrier 
systems. These should be taken up as items of nation-wide review, testing and design guidance. They relate in 
particular to the appropriate installation of cable median barrier where medians are sloped away from the highway and 
the proper height of the barrier systems given trends towards Sport Utility Vehicles (SUVs) and light trucks with high 
bumpers. Installation of cable median barrier on I-5 in Marysville conformed to national standards. But investigation of 
the February 13 crash suggests attention should be given to these aspects of current standards and practices. These 
issues are presented in the technical sections of the report. 

Many Factors Contribute to the Risk of Highway Collisions

WSP’s Major Accident Investigation Team examined every aspect of the February 13 crash. Erratic driving by the 
fatally-injured driver seems to have caused the vehicle to leave the road. Evidence suggests that the driver was very 
likely impaired. Beyond these features of the specific incident, the frequency of incidents in this I-5 section, especially 
in the southbound direction, draws attention to the many factors including highway configuration, changes in traffic 
volumes and speeds, interchange characteristics and drivers’ behaviors and expectations. According to Dr. Ray, these 
conditions can increase vehicle-to-vehicle conflicts that initiate errant vehicle entry into the median. No highway can be 
made absolutely safe simply by lining its shoulders with barriers, whatever the selected technology. Reducing highway 
fatalities requires safer, more attentive and law-abiding drivers and a variety of safety strategies in operating and 
equipping highways to minimize the driving risks.

The Recommendation of the Marysville I-5 Section

This report has given us the opportunity to consider the Marysville I-5 section in comparison to other highway 
segments and to examine alternatives to the double run of cable median barrier which, until now, has seemed the 
best solution for median cross-over protection in this area. We also have carefully considered public attitudes and 
the need to assure that the state is taking the wisest approach to this problem, whatever judgments may have been 
reached in the past.

No answer is provided by ranking one barrier system as inherently better than another. Each system has its separate 
benefits and risks. No system protects travelers against every kind of impact and effect when cars leave the highway 
in uncontrolled entries to the median. Barrier systems also must be judged against other requirements. For example, 
barrier systems need to leave room for use of highway shoulders for disabled vehicles, emergency access to collision 
scenes, law enforcement activities and highway maintenance. 

The I-5 section in Marysville is a challenging setting for developing a recommendation to improve the current situation. 
Indeed, one of the considerations is that the existing system has worked in many incidents in this location. We are 
aware, in the ten-mile stretch of I-5 in question, of at least 12 cases since February 13 where the existing system was 
struck by errant vehicles and no fatal or serious injuries resulted. 

The recommendation also must note the expected high cost of placing a new concrete barrier. We found several factors 
in the cost other than the price of the barrier system components. One is the need in many sections of this I-5 stretch to 
perform significant grading and other construction work on the inside shoulder if concrete barrier were installed. Median 
barrier system also can have important effects on drainage from the surface of highway, a matter that increases the cost 
of environmental protections and permits. 

Our recommendations in this section of I-5 are:

• The cable median barrier system adjacent to the southbound lanes should be left in place.

• The cable median barrier adjacent to the northbound lanes should be replaced with a concrete barrier. 

• Concrete barrier located in the middle of the median is not a recommended solution because of the difficulty and 



expense of mid-median installation especially in regard to drainage and maintenance. 

More details about this recommendation are presented in the report. It has been developed with Dr. Ray. 

We, Dr. Ray, the other outside consultants and our staff will be pleased to answer your questions or provide further 
information. 

John R. Batiste  Douglas B. MacDonald  
Chief, Washington State Patrol Secretary of Transportation
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Executive summary and summary of recommendations

Introduction
This report contains a detailed review of the fatal collision on I-5 in Marysville 
on Feb. 13, 2007, statewide cable median barrier performance and other 
cross-median collisions on I-5 in Marysville. 

The review of the Feb. 13 collision brings together analysis by nationally 
recognized independent experts, the Washington State Patrol Major Accident 
Investigation Team and testing data from Washington State Department of 
Transportation’s Materials Laboratory. This research determined the likely 
reasons the SUV in the Feb. 13 collision traveled over one run of cable median 
barrier and through a second run of cable median barrier. 

The report also discusses WSDOT’s cable median barrier program as one of 
the opportunities to reduce the toll of collisions involving vehicles crossing the 
median into on-coming traffic. 

Important recommendations are made in the report, including:

•  Continue the use of cable median barrier as a general practice on suitable 
highways with medians of appropriate width.

•  Pursue research and development needs that were brought to light during 
the review of the Feb. 13 collision.

•  Install concrete barrier on I-5 in Marysville, the most noteworthy 
recommendation to the many citizens who have expressed their concern 
about the freeway in Marysville.

The recommendation for a concrete barrier on I-5 near Marysville  
The recommendation that will have the greatest immediate interest comes from 
independent expert Malcolm Ray, P.E., Ph.D, and can be found in Chapter 1. After 
reviewing data and the crash scene and developing his conclusions with both 
WSDOT and WSP, Ray believes that I-5 in the Marysville area exhibits several 
characteristics not thoroughly understood by safety specialists, that suggest an 
unusually high risk of median crossovers, especially in the southbound direction.

Accordingly, this 10-mile section of I-5 should be equipped with a concrete 
barrier to supplement cable barrier to provide the highest possible level of 
protection against southbound drivers crossing the median and entering 
northbound lanes. This recommendation is preliminarily estimated to be $27 
million. This is a high cost in relation to available funds and highway safety project 
needs elsewhere in the state. This recommendation is made in the context of 
complicating considerations, chiefly that any type of barrier in the median must 
be evaluated both for the benefit it affords by protecting against crossing into 
opposing traffic, but also for the risk it presents to errant drivers and others when 
a vehicle enters the median and strikes a barrier, especially a hard barrier. Severe 
damage and injury may result, not only to occupants of the vehicle driven off the 
road, but also to others exposed to danger if the vehicle is redirected into traffic. 
In short, no barrier system provides one hundred percent protection against 
crossovers, and all barrier systems present tradeoffs between their particular 
benefits and risks.
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The configuration recommended in this report will lower the risk that 
southbound vehicles will cross into the northbound lanes, as has happened 
on 19 occasions in the last nine years in the Marysville area. But it will create a 
new risk to northbound drivers who may hit the concrete barrier or may be hit 
by a northbound vehicle that ricochets off of the concrete barrier. There is no 
escape from this benefit-risk trade-off.

Apart from special circumstances in Marysville, cable median barrier has 
performed excellently and saved many lives on state highways in Washington

The report reveals in detail the positive side of cable median barrier use and 
how significantly crossover collisions contribute to serious injury collisions 
for motorists. It makes the case for a strong program, as Washington and an 
increasing number of other states have pursued, for installing median crossover 
protection. Neither cable median barrier nor any other system offers a guarantee 
that it will prevent all crossover collisions. Specific systems have widely varying 
costs and are best suited to specific situations. Subsidiary information about 
cable median barrier performance was brought to light while preparing this report 
and led to recommendations by Ray, WSP and WSDOT.

Cable median barriers have an important role to play in solving the crossover 
problem, however, cable median barrier systems require a median width of 
24-feet or wider and are not suitable for a narrow median, where concrete 
barrier or other rigid barriers must be used instead. Indeed, strategies that can 
be selected, depending on the setting, range from centerline rumble strips and 
simple flexible breakaway markers to guardrail, concrete barrier, cable barrier 
and even a median so wide that momentum likely won’t carry a vehicle into 
opposing traffic.

Washington state freeways include approximately 180 center line miles of 
divided highway that are potential candidates for cable median barrier. By the 
end of 2006, 135 miles of cable median barrier have been installed and all 185 
miles are scheduled to be completed by 2008.

This program has produced dramatic and demonstrable safety results. Apart 
from the 10-mile stretch of I-5 in Marysville, not a single crossover fatality has 
been recorded on Washington’s freeways in locations where cable median 
barrier has been installed. 

Washington state is a leader in highway traffic safety improvement. On the state 
highway system, from 1995 to 2006, the total number of crossover collisions 
resulting in disabling injuries or fatality decreased 38 percent. This was achieved 
while vehicle miles traveled increased 16 percent.

While median crossover collisions are still a big part of the highway safety 
problem, accounting for about 22 percent of the disabling injuries and fatalities 
on state highways, the trend is headed in the right direction. In 2006, 235 
people suffered disabling injuries in crossover collisions, which was reduced by 
39 percent from 1996. In 2006, 96 people died in crossover collisions, which 
was reduced by 31 percent from 1996.

There is a striking correlation between the improvement in the crossover injury and 
fatal collision statistics and the installation of cable median barrier. WSDOT has 
been at the forefront of a national trend to install cable median barrier, which now 
includes at least 24 other states. Ray’s report on the experience with cable barrier 
in other states, which is included in Appendix B of this report, documents how 
other states are using cable barrier and how effectively the barrier has reduced 
cross-median collisions. Additional states likely will begin using cable barrier to 
reduce cross-median collisions. Additional information about WSDOT’s cable 
median barrier policies and program is in Chapter 4.
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From 2000, installation of cable median 
barrier on Washington state highways 
has grown more than 165 miles 

The toll of median and cross-
median fatal and disabling 
collisions has dropped sharply 
in locations where cable median 
barrier was installed. 
 
Apart from the 10-mile stretch 
of I-5 in Marysville, not a single 
crossover fatality has been 
recorded on Washington’s 
freeways in locations where cable 
median barrier has been installed.
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As the miles of divided highway protected by cable median barrier has 
increased safety performance relative to median crossovers on those 
same highways has dramatically improved.

Before and after data for the highway segments where cable median barrier 
was installed shows: 

•  Crossover median collisions decreased 74 percent after cable median 
barrier was installed, from about 42 per year to about 11 per year. 

•  Disabling and deadly median collisions dropped 71 percent, from about 
18 per year to about 5 per year.

•  There have been no fatal cross-median collisions since cable median 
barrier was installed, with the exception of I-5 in Marysville, where four 
fatal cross-median collisions have occurred.

Based on data WSDOT collected, during the next 10 years cable median 
barrier could prevent more than 64 fatal collisions and 69 disabling collisions in 
locations where WSDOT has installed cable median barrier. Additional statewide 
cable median barrier performance data can be found in Chapter 3, and results 
for individual freeway locations statewide can be found in Appendix A.

With these results in view, together with a sense of the largely favorable 
national experience with cable median barrier, Ray recommends that 
Washington state continue its program to install cable median barrier.

Additional important topics presented

Cable median barrier is an evolving technology: The report calls attention to 
the fact that cable median barrier is, like many safety innovations, a technology 
still reaching its mature development. Several issues presented in this report 
underscore that case. More information can be found in Chapter 3.

Law enforcement is crucial, but isn’t always a complete solution: The WSP 
Major Accident Investigation Team report, which is included in Appendix D, 
indicates that the driver of the Infinity SUV that drove into the median on Feb. 
13, 2007, had just entered the highway from a ramp and was driving with a 
blood alcohol level of 0.07, just below 0.08, the legal limit to drive. Enforcement 
of speeding and distracted and impaired driving laws can help mitigate these 
risks, but it will not wholly solve problems of this kind, and it requires a heavy 
investment of limited law enforcement resources. 

Driving behavior and roadway characteristics contributing to crossover 
collisions are not all understood and need more research: Ray has 
suggested that the exact kinds of problems that increase the frequency of run-
off-the-road events is not as well understood as it should be. More research 
should be done on this question, using the Marysville stretch as a focus area 
for investigation.

A contributing factor to the Feb. 13 incident was a mechanical failure of 
the cable anchoring system, allowing the SUV to penetrate the second 
barrier: Investigators’ analysis of the SUV’s path into northbound traffic 
revealed the mechanical failure that allowed the SUV’s force of impact to pull 
the cables from their anchors, leaving them slack on the ground. McKnight 
Laboratories, Inc., performed an extensive analysis of the cable anchoring 
systems and concluded that wedges had not been adequately and completely 
driven into the anchor housing assembly upon installation. This report is 
included in Appendix D.

WSDOT engaged a construction contractor to check all the installations in the 
Marysville area and correct any other improperly seated wedges. This work was 
completed in March 2007. WSDOT maintenance crews completed the same tasks 
on all similar cable median barrier installations across the state by March 2007. 
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Recommendations arising from this aspect of the report, which are found in 
Chapter 5, include an improved installation specification and a regular anchor 
housing assembly inspection program. 

The front bumper height on the Infinity SUV figured in two aspects of the 
investigation. More testing on the national level is called for: The override 
of the first cable median barrier, which is the newly-installed, proprietary high-
tension system near the southbound shoulder, has raised questions about the 
performance of Federal Highway Administration-accepted barriers in relation 
to higher bumpers on many modern SUVs and pickup trucks. As was noted 
by Safety Quest, Inc., the cable median barrier was tested and installed in 
accordance with national guidelines and manufacturer specifications. However, 
the Safety Quest report, in Appendix D, noted that there is a need to consider 
the use of larger vehicles with higher bumpers and that the placement of barrier 
on slopes needs to be investigated further. 

While crash testing barriers is a good tool to assess barrier performance, it is 
not practical to test every condition that may be encountered along the nation’s 
highways. With the large number of different vehicles, speeds, angles of impact 
and roadside environments, it is necessary to test several conditions that 
represent the majority of conditions that may be encountered. Because of this, 
performance is often better assessed based on in-service evaluation. These 
studies can be a strain on resources. However, the findings may suggest the 
need for new research to further enhance barrier design and placement.

At times, automotive design changes have a significant affect on median 
barrier effectiveness. For example, taller vehicles will interact differently with 
barrier than those that are lower to the ground, heavier vehicles will interact 
differently than lighter ones, and more flexible vehicles will interact differently 
than more rigid ones. Adjusting median barriers to accommodate these trends 
takes creative engineering, time and money. The safety consequences of having 
a mix of very large and very small vehicles has been noted related to other crash 
types as well.

It is impractical – if not impossible – to change all existing barriers on highways 
statewide with every new piece of information or change in vehicle design. As 
WSDOT learns about the results of new research, it may revise designs or placement 
guidelines for new installations. The process of replacing older barriers can take 
years to fund and implement. 

The unavoidable problem of tradeoffs: WSDOT is careful about where 
median barriers are installed because drivers who run their cars off the highway 
may hit them. Concrete barriers and guardrails are relatively rigid. People in 
vehicles that hit these highway median barriers experience a significant force 
of impact, and deceleration is rapid. These forces often crush the vehicle, 
redirect it back into traffic and/or flip the vehicle. Well-designed median barriers 
minimize the force of impact on people in vehicles that hit the barrier, redirect 
the vehicle in a controlled manner and bring the vehicle to a controlled stop.

This creates a dilemma for WSDOT engineers: How do they balance the need 
to prevent crossover collisions with the new risks that accompany median 
barriers? Statewide data comparing cable median barrier and concrete barrier 
indicates that concrete barrier reduces the risk of cross-median collisions, 
but nearly doubles the overall risk of death or injury. This is because vehicles 
that hit concrete barrier are more likely to rebound into another vehicle, 
which increases the number of people who could be killed or injured. If I-5 in 
Marysville is excluded, cable barrier has the lowest percentage of disabling and 
fatal collisions at 1.6 percent. This is lower than concrete barrier at 1.9 percent 
and guardrail at 2.5 percent. I-5 in Marysville appears to be a special case 
because it is the only location with cable barrier where fatalities have occurred.

Statewide data comparing cable 
median barrier and concrete 
barrier indicates that concrete 
barrier reduces the risk of cross-
median collisions, but nearly 
doubles the overall risk of death 
or injury.

Excluding I-5 in Marysville, cable 
barrier has the lowest percentage 
of fatal and disabling collisions of 
all freeway median barrier types 
in Washington state.
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Summary of recommendations
In Marysville
Replace the existing low-tension cable median barrier with concrete barrier 
along a 10-mile stretch of the shoulder of northbound I-5 in Marysville. 
The concrete barrier should nearly eliminate cross-median collisions. The 
recommendation has been made by Malcolm Ray, the independent expert, 
and endorsed by the WSP and WSDOT. The recommendation reflects that this 
section of southbound I-5 has a high number of cross-median crashes. This 
new barrier installation should be placed at least 10 feet away from northbound 
highway lanes to allow room for emergency vehicles and a refuge area for 
disabled vehicles. The estimated cost of this improvement is $27 million.

Keep the existing high-tension cable median barrier adjacent to the 
shoulder of southbound side of I-5 in Marysville. This was suggested by 
Ray for consideration by WSDOT in order to retain the advantage of a flexible 
barrier system given the apparent special exposures on this southbound 
section for errant vehicles entering the median. The cable barrier will absorb 
more of the force of impact, reduce the risk of rollovers, and reduce the risk of 
rebound collisions that involve other vehicles.

Locations other than Marysville I-5
Continue installation of cable median barrier. The performance record of 
cable median barrier in locations across the state has been very favorable, and 
its cost-effectiveness in delivering improved protection against cross-median 
collisions has been so high that its use should be continued on state highways 
in accordance with WSDOT’s policies. Independent expert Ray, echoes 
this recommendation in his report, as found in Chapter 1, page 29. Policy 
revisions and barrier retrofits may be developed as a result of new cable barrier 
technology and design, crash test results and evolving vehicle designs.

Recommendations on cable median installation and placement
Create procedures to install the cable-securing wedge in low-tension 
cable barrier systems. WSDOT and other state departments of transportation 
do not have a written procedure to install the cable-securing wedge inside the 
spring cable end assembly. WSDOT engineers will develop written instructions 
to help both construction and maintenance crews install the cable-securing 
wedge correctly.
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Provide additional dimensions of fabricated parts and materials 
specifications for low-tension cable barrier systems to design engineers. 
If WSDOT decides to install low-tension cable barrier systems in the future, 
engineers will modify standard plans and special provisions to add dimensions 
and materials specification for low-tension cable barrier components to ensure 
compatibility of components from multiple manufacturers. WSDOT currently is 
installing only high-tension cable median barrier systems.

Improve the design of the cable-securing wedge in low-tension cable 
barrier systems. If WSDOT decides to install low-tension cable barrier 
systems in the future, engineers will investigate designs to improve the cable-
securing wedge. 

Sponsor research to examine high-tension cable barrier performance on 
slopes and when struck by larger vehicles. WSDOT will request funding to 
sponsor research for new crash tests examining high-tension cable median barrier 
placement on slopes and its effectiveness with vehicles that have higher bumpers.

Until research examining high-tension cable barrier and slopes is 
complete, WSDOT will consider the following when placing cable median 
barrier near the breakpoint between a 10:1 and 6:1 slope in the median, 
as recommended by Ray: (a) For single run cable median barrier if there is at 
least 13 feet from edge of the nearest traveled lane to the slope breakpoint, 
the cable median barrier should be placed at least one foot before the slope 
breakpoint. This will allow the cable to deflect, or move laterally, up to 12 feet. 
This distance would also provide an emergency lane, and minimize the chance 
of bumper height problems associated with SUV’s and pickup traversing 
slopes prior to striking the barrier.

(b) If installing a double run of cable median barrier, if there is at least 11 feet 
from the edge of the nearest traveled lane to the slope breakpoint, the cable 
median barrier should be placed at least one foot before the slope breakpoint. 
This arrangement will provide an adequate emergency lane, minimize the 
chance of bumper height problems associated with SUVs and pickup trucks 
traversing slopes prior to striking the barrier and provide some recovery room 
for vehicles leaving the near lanes. Deflection distance for back-side hits are 
not as much of a concern in this situation since the back of one barrier is 
shielded by the barrier on the other side of the median.

(c) When there is not sufficient space to position the barrier before the slope 
breakpoint, other types of cable median barriers should be used to minimize 
the chance of newer SUVs and pickup trucks from going over the barrier. Types 
of barrier that could be used behind the slope breakpoint could include: 

• any National Cooperative Highway Research Program Test Report 350 
Level 4 cable median barrier or 

• a cable median barrier that is designed and crash tested such that its 
successful performance with newer SUVs and pickup trucks on terrains 
with typical slope breakpoints has been established.

In choosing installations for both cable median barrier and concrete 
median barrier, WSDOT should consider crash history as well as median 
characteristics and traffic volumes, as recommended by Ray. Engineering 
judgment and installation recommendations based on highway geometry should 
be the first criteria in deciding where to use median barrier. Crash history also 
should play a role for locations like Marysville, where the site geometry is simply 
not an accurate predictors of the magnitude of the cross-median problem. 
Ray makes the recommendation in Figure 0.5. Missouri uses a rate of 0.8 
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cross-median collisions per 100 million vehicle miles traveled as an installation 
recommendation, so practices in other states support the use of historical 
collision data in making barrier installation decisions.

Figure 0.5 

Median barrier installation recommendations based on historical crash rates.

Crash rate †
Cross-median crashes 
of per 100 million 
vehicle miles traveled 

Site characteristics Action

More than 1 No median barrier, median 30 feet 
or wider and 6:1 or flatter slopes.

Evaluate cost benefit of using a 
cable median barrier.

More than 2 No median barrier, 30- to 50- 
foot wide median, 6:1 or flatter 
slopes, average daily traffic more 
than 75,000 vehicles and in 
rural/urban transition area.‡

Evaluate cost benefit of using 
a double run of cable, w-beam 
guardrail, thrie-beam guardrail or 
concrete median barriers.

More than 0.75 30- to 50-foot wide median, 
cable median barrier, 6:1 or flatter 
slopes, average daily traffic more 
than 75,000 vehicles per day and 
in rural/urban transition area.‡

Evaluate cost benefit of replacing 
a cable median barrier with 
w-beam, thrie-beam or concrete 
median barriers.

†  Crash rates should be calculated on sections that are at least two miles long, and 
where data is available, such that the section has experienced at least 100 million 
vehicle miles traveled. Crash rates calculated in shorter segments, or where there 
has not yet been sufficient traffic are liable to be inaccurate and overly sensitive to 
a few early crashes.

‡  Rural/urban transition areas are areas that are characterized by several of the 
following characteristics:

•  Interchanges spaced closer than two miles apart

•  A change in speed limit

•  A large change in average daily traffic (e.g., 30 percent) in a relatively short distance

•  High ramp volumes in proportion to the mainline average daily traffic

Recommendations on cable median barrier 
maintenance and inspection
Make routine inspections of in-service cable median barrier systems. 
Field investigations should be made to determine that all wedge-and-socket 
connections in the low-tension cable median barrier system are sound. 
Inspections should be made whenever the barrier is hit and repaired, or 
periodically if the barrier is not hit. A representative sample of high-tension 
system installations also should be checked regularly. This recommendation 
was made by Ray and also by WSDOT.
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Improve WSDOT’s tracking procedures: Drivers who hit cable median barrier 
do not always report the collision to the WSP. As a result, collision data is 
incomplete and may, for example, omit incidents where drivers drive away 
uninjured from a cable median barrier hit. Also, it is important that collision 
records capture information engineers need to evaluate barrier systems and 
installations. WSDOT should continue to make use of cable median barrier 
repair records to gather information that may not be captured in collision 
records. WSDOT should continue to track barrier repairs and, if necessary, 
improve them to ensure that information is collected in ways that make it easier 
to track trends and issues. 

Continue to monitor the performance of all cable median barrier. 
WSDOT will continue to monitor the performance of all cable median barrier 
on Washington state highways and will report on the barriers’ performance 
annually for the next two years.

Recommendations for research and development of cable 
median barrier systems
Support and participate in research on the conditions that promote 
median crossovers, according to Ray. These conditions are not well 
understood. Traffic conflicts and impaired drivers seem to initiate most cross-
median crashes, but it has been difficult to predict where cable median barriers 
will reduce cross-median crashes and where concrete median barriers should 
be used instead. Traffic conditions such as volume, mixing, interchange 
spacing, land use and speed limits appear to be related to the likelihood of 
cross-median crashes. Research should be performed to find good ways 
of predicting locations where cross-median crashes will be a problem. This 
will assist in assessing situations like Marysville, not only for appropriate 
engineering treatments but also for targeted enforcement activities and other 
strategies to combat driver and other factors to median crossovers.

Urge adoption of revised crash test criteria. Questions about whether the 
bumper height or the trajectory of the Infinity SUV in the Feb. 13 crash have drawn 
attention to the changing fleet mix in favor of larger and higher vehicles. The criteria 
currently used to evaluate the crashworthiness of a system are being rewritten, 
and proposed criteria include using a larger truck in crash tests. As systems are 
tested using larger vehicles, modifications to existing barrier systems may be 
identified that will improve their performance. Ideally, the new testing should be 
performed by a national testing program supported by cooperative research funds 
with participation from the Federal Highway Administration. If a national approach 
cannot be established, WSDOT should consider funding and administering its own 
tests to help better understand the problem. The Midwest Roadside Safety Facility 
at the University of Nebraska is developing a new four-cable median barrier system 
that may provide some insight into the interaction of newer pickups and SUVs and 
cable median barriers.

Urge additional testing of cable median barrier on slopes. The performance 
of the Infinity SUV in riding over the high-tension barrier also has raised 
questions about the adequacy of crashworthiness testing of cable median 
barriers installed on flat surfaces. Testing should be considered with the barrier 
placed on typical medians, many of which have slopes. This will help support 
decisions about which type and configuration of cable barrier and hardware 
to use, based on established performance when barriers are installed on the 
variety of cross sections encountered in real life. Ideally, the new testing should 
be performed by a national testing program supported by cooperative research 
funds with FHWA participation. If a national approach cannot be established, 
WSDOT should consider funding and administering its own tests to help better 
understand the problem.
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According to Ray, research on the proper placement of cable median barriers 
in relation to median slopes is needed, and guidance in this area is either 
outdated or never was completed. Some crash tests of high-tension cable 
median barriers have been performed on 4:1 slopes, but a comprehensive 
study of vehicle behavior when traversing typical depressed medians is needed 
to determine exactly where barriers should and should not be located. A new 
National Cooperative Highway Research Program project is underway that will 
look at the issue of guardrail and median barrier placement on slopes. National 
Cooperative Highway Research Program 22-22, “Placement of Traffic Barriers 
on Roadside and Median Slopes,” will examine a variety of types of guardrails 
and median barriers placed on slopes. WSDOT will encourage the project team 
to examine cable barrier placement. National Cooperative Highway Research 
Program 17-22, “Identification of Vehicular Impact Conditions Associated with 
Serious Ran-Off-Road Crashes,” is examining real-world impact conditions to 
try and re-examine the most relevant crash test conditions. This project has 
been active since 2001 and recently has been expanded.

According to Ray, the research issues identified in this report are general in 
nature and affect every state that uses cable median barriers. Already-initiated 
or soon-to-be-initiated National Cooperative Highway Research Program 
research projects should provide valuable answers in five years or so. Ray 
recommends that WSDOT continue to actively monitor and participate in 
research to improve cable median barrier policy.
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Chapter 1:  Independent expert report, An Evaluation of WSDOT’s Cable Median 
 Barrier Policy, prepared by Malcolm H. Ray, P.E., Ph.D.

1

        Malcolm H. Ray, P.E., Ph.D. 

        186 Staples Hill Road 

        Canton, Maine 04221 

        508-831-5340 

        207-514-5474 

mhray@wpi.edu 

         April 26, 2007 

Mr. Douglas MacDonald 

Secretary of Transportation 

Washington State Department of Transportation 

P.O. Box 47365 

Olympia, Washington 98504-7365 

Chief John R. Batiste 

Washington State Patrol 

General Administration Building 

PO Box 42600 

Olympia WA 98504-2600 

RE: An Evaluation WSDOT’s Cable Median Barrier Policy 

Dear Secretary MacDonald and Chief Batiste: 

I am pleased to present this letter report containing my evaluation of WSDOT’s cable 

median barrier policy.   

SCOPE OF WORK 

WSDOT requested that I perform an independent third party review of its Cable 

Median Barrier policy and program.  The objective of this work was to provide a critical 

review of WSDOT policy on the use and placement of cable median barrier, discuss the 

merits of use of the system and its applicability as compared to other types of median 

crossover protection and median barrier policies in other states.  The review was completed 

with the goal of assessing the effectiveness of the cable median barrier system and providing 

opinions regarding whether WSDOT’s use of cable barrier is the best solution for providing 

reduced crossover accidents, fatalities and severity reduction as compared to concrete or 

other types of  barriers.  I have evaluated WSDOT’s policy, crash statistics provided by 

WSDOT, the performance of cable median barriers in other states, the policy regarding cable 

median barriers in other States as well as some evidence from recent crashes.   

BACKGROUND 

 Median cross-over crashes are some of the most hazardous and difficult to predict 

types of crashes that occur on highways.  When vehicles cross-over to opposing lanes of 

traffic, the risk of catastrophic injuries is very high since vehicles are often striking head-on 

and drivers in the opposing lanes have little or no warning that a vehicle is coming from such 

an unexpected direction.  This is often little time for evasive actions.  Protecting motorists 

from vehicle crossing over the medians is, therefore, a high priority in providing safe 

highways. 

 On February 13, 2007 an SUV driving southbound on I-5 in Marysville entered the 

40-foot wide median and struck a high-tension cable median barrier installed on the west side 
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of the median.  The SUV penetrated the high-tension system, crossed the depressed median 

and then struck a low-tension cable median barrier on the other side.  The SUV penetrated 

the low-tension cable median barrier and entered the northbound lanes of traffic where it 

struck a charter bus.  The SUV gas tank was ruptured upon impact with the bus and the SUV 

burst into flames.  The driver of the SUV was killed and the driver of the bus was seriously 

injured in the crash.
1 2

  

As reported by media, the February 13 crash was the latest in a series of median cross-over 

crashes that have resulted in the deaths of eight people along a 10-miles section of I-5 in 

Marysville since 2000.
3
 Four of these crashes and seven of the deaths (including the most 

recent crash) involved penetrating cable median barriers.  Public concern over the number 

and frequency of such catastrophic crashes resulted in the Governor requesting an evaluation 

of the crash and the Department of Transportation’s cable median barrier policy.
4 5

 This 

report is a part of that evaluation. 

                                                
1
 Diana Hefley and Lukas Velush, “Fiery fatal crossover accident closes northbound I-5 at Marysville,” 

HeraldNet, http://www.heraldnet.com/stories/07/02/13/100loc_i5fatalWART2.cfm, 13 February 2007. 
2
 Jerry Cornfield, “Fatal crash proves cable barriers don't work, 2 lawmakers say,” HeraldNet, 

http://www.heraldnet.com/stories/07/02/14/100loc_cablexgr.cfm , February 14, 2007. 
3
 Diana Hefley and Lukas Velush, “Talk targets I-5 safety: Police plan to talk about the cables dividing I-5 and 

a recent death in a crossover crash,” HeraldNet, 

http://www.heraldnet.com/stories/07/02/23/100loc_b1i5talk001.cfm , February 23, 2007. 
4
 Lukas Velush, “Gregoire orders independent probe of cable barrier use,” HeraldNet, 

http://www.heraldnet.com/stories/07/02/24/100loc_a1gregoire001.cfm , February 24, 2007. 
5
 Lukas Velush and Jerry Cornfield, “State hires outside expert to investigate use of cable barriers,” HeraldNet,  

http://www.heraldnet.com/stories/07/03/20/100loc_a1barriers001.cfm , March 20, 2007. 

Figure 1.  Photograph of the February 13, 2007 crash on I-5 in Marysville. 
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THE HISTORY OF CABLE MEDIAN BARRIERS

Development of the Cable Median 

Barrier

The modern low-tension cable 

guardrail and median barrier were 

first developed and crash tested by 

New York DOT in the 1960’s. 
6
  

These first systems were low-

tension three cable barriers with 

bottom cable heights of 21 inches 

and top cable height of 27 inches.  

A typical low-tension cable median 

barrier is shown in Figure 1.  The 

cable guardrail and median barriers 

developed by New York DOT 

were some of the first crash tested 

barriers developed using what might be called modern techniques.  New York DOT changed 

cable heights at various times in the past four decades, generally in response to particular 

crash problems.  While the bottom cable height has always been at 21 inches, the top cable 

has been positioned variously at 27, 30 and 33 inches.   

Over the years, the height of the top cable has varied in response to the changing 

vehicle fleet.  Generally, 27-inch tall barriers were used on the roadside but a higher top 

cable height was used in medians because installations in the median generally involve 

traversing some sloped terrain.  A higher top-cable height makes the system more forgiving 

of changes in bumper height.  As large passenger cars disappeared and were replaced by 

pickup trucks and SUVs, the height was again raised in order to provide protection for these 

vehicles with higher bumpers. 

 Missouri DOT is thought to be the first State to widely adopt the 33-inch high low 

tension cable median barrier which is considered a crashworthy test level three barrier by 

FHWA.
7 8 9

  When North Carolina began to install cable median barrier in the mid-1990’s, 

the only available alternative was the 33-inch high cable median barrier so they adopted it in 

their first installations.  At about the same time (i.e., the mid-1990’s), Washington DOT 

sponsored full-scale crash tests of a 30-inch high low-tension cable median barrier based on 

the tried-and-true New York designs.
10

  The tests, which involved a small car and a pickup 

truck, were both successful and many States began to adopt the WSDOT version of the low-

tension cable median barrier. 

 In 2001, the British company Brifen received approval from the FHWA to begin 

marketing and installing a four-cable high-tension wire-rope safety fence as a cable median 

barrier in the U.S.
11

  Unlike the low-tension cable median barriers, the Brifen system uses 

cables with a tension of between 2500 and 8100 lbs and four cables that are interweaved 

                                                
6
 M. D. Graham et al, “New Highway Barriers: Practical Application of Theoretical Design,” Transportation 

Research Record 174, Washington, D.C., 1967. 
7
 Dwight Horne (FHWA), “Nonproprietary guardrails and median barriers,” Memorandum to Resource Centers, 

Federal Highway Administration, U.S.,  Department of Transportation, Washington D.C., 14 February 2000. 
8
 Richard Powers (FHWA), Letter to Mary Viparina, Assistant State Engineering, Arizona Department of 

Transportation, August, 2005. 
9
 John Baxter (FHWA), “Generic cable barriers,” Memorandum to Resource Centers, Federal Highway 

Administration, U.S.,  Department of Transportation, Washington D.C., 12 September 2005. 
10

 R. B. Albin, D. L. Bullard and W. L. Menges, “Washington State Cable Median Barrier,” Transportation 

Research Record No. 1743, Transportation Research Board, Washington, D.C., 2001. 
11

 F.G. Wright (FHWA), Letter to Graham Sharp, FHWA Approval Letter HS10-B82, Brifen LTD, 10 April 

2001. 

Figure 2.  Typical low-tension cable median barrier.
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through the posts.  The Brifen system was developed and tested in the UK and had been used 

there for many years prior to its FHWA approval in the US.  Since the Brifen system was 

approved, a number of other high-tension systems have been approved for use by the FHWA 

including the Safence, a system from Blue Systems AB in Sweden, CASS by Trinity 

Industries, the Gibraltar System and the Saferoads Cable Barrier System by Nucor. 
12 13 14 15

  

Coon et al has written a review of cable barrier testing from the early days until the present 

that provides details on several of these systems and full details can be obtained in the cited 

approval letters.
16

  The Brifen, CASS and Gibralter systems are also available in test level 

four configurations that can redirect a 18,000-lb single-unit truck striking the barrier at 50 

mi/hr at a 15 degree angle.
17

  There are, therefore, a variety of crash tested and approved 

cable median barrier systems available that meet the requirements for both test level three 

and four.  WSDOT has played an important role in this: sponsoring crash tests of the 30-inch 

low-tension system and examining the various high-tension systems.  While a successful full-

scale crash test is not a guarantee of satisfactory performance in every real-world crash, it is 

the best available method for judging the impact performance of roadside safety hardware 

today.  The cable median barrier options available today have been tested and evaluated as 

thoroughly as any roadside safety hardware appurtenance. 

Use of Cable Median Barrier
The State of New York began using a low-tension cable median barrier in some limited 

situations in 1978 and a five-mile section was installed on the Palisades Parkway in 1984.
18

  

For the next twenty years, cable median barriers were relatively uncommon and most 

roadside safety engineers thought the best way of preventing cross-median crashes was to 

provide wide medians.  This has been reflected in the various editions of the Roadside 

Design Guide where median barriers were generally not considered necessary in medians 

wider than 30 feet unless there was a particular cross-median crash problem.
19

This began to change in the late 1980’s when States like California, Missouri and North 

Carolina began to observe an increase in the number and severity of cross-median crashes.  

Often, these crashes occurred on medians much wider than 30 feet.  Often, the cross-median 

crash problems occurred on suburban and urban highway sections which are typically 

characterized by high speeds, large volumes, numerous interchanges and other factors that 

promote traffic conflicts.  Median cross-over crashes are often initiated by a traffic conflict 

on the road.  For example, one vehicle cuts another off causing it to lose control and enter the 

median or a fast-moving vehicle suddenly encounters a line of stopped traffic resulting from 

congestion and in an attempt to avoid a collision the vehicle enters the median.   

In North Carolina 105 people died between 1988 and 1991 in cross-median crashes 

where there was no median barrier installed.  The North Carolina DOT analyzed across-

median accident data from April 1988 through October 1991 and used the results to identify 

                                                
12

 F. G. Wright (FHWA), Letter to Matts Heinevik, FHWA Approval Letter HS10-B88, Blue Systems AB, 13 

July 2001. 
13

 Micheal Griffin (FHWA), Letter to Rodney Boyd, FHWA Approval Letter HS10-B113, Trinity Industries, 13 

May 2003. 
14

 John R. Baxter (FHWA), Letter to Bill Neusch, FHWA Approval Letter HS10-B137, Gibraltar, 13 June 2005. 
15

 John R. Baxter (FHWA), Letter to Rick Mauer, FHWA Approval Letter HS10-B96A, Gibraltar, 12 October  

2005. 
16

 B.A. Coon, R.A. Faller, J.D. Reid, “Cable Barrier Literature Review,” Report TRP-03-119-02, Midwest 

Roadside Safety Facility, University of Nebraska, Lincoln, Nebraska 10 July 2002. 
17

 See http://safety.fhwa.dot.gov/roadway_dept/road_hardware/listing.cfm. 
18

 Tyrell, Ashley B. and Bryden, James E., “Performance of Cable Median Barrier on the Palisades Interstate 

Parkway,” Client Report 37, Jan 1989. 
19

 Technical Committee for Roadside Safety, Roadside Design Guide, American Association of State Highway 

and Transportation Officials, Washington, D.C., 2006. 
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24 specific locations where the installation of median barriers was recommended.
20

  During 

the 3.5 years of the study, there were 751 across-median crashes at locations with no median 

barrier, of which 71 involved at least one fatality.  Cross-median crashes represent just three 

percent of all interstate crashes but 32 percent of all interstate fatalities.  Forty percent of the 

across-median accidents resulted in serious or fatal injuries.  Crashes occurred most 

frequently at sections with a median width of 20 to 39 feet.   

While the study showed that cross-median crashes were a significant safety problem, it 

was unclear how to deal with the problem so several pilot studies were initiated to explore 

alternatives.  One such study evaluated the performance of an installation of low-tension 

three-cable median barrier on a segment of I-40 in North Carolina.
21 22

    The particular 

segments of I-40 where the barrier was installed had experienced a history of cross-median 

head-on collisions.  On the 8.5-mile segment, 6.8 miles of double-run median barrier (i.e., 

one roadside cable barrier on each side of the median) and one mile of single-run barrier (i.e., 

one median barrier in the center of the median) were installed.  The posted speed limit was 

65 mph, and the AADT ranged from 106,000 to 119,000 vehicles per day over the segment.  

In addition, data were collected for a four-mile section of single-run barrier (i.e., cable 

median barrier in the center of the median) on I-40 and a three-mile section of double-run 

cable barrier on US 1.  The top cables were mounted at a nominal height of 27 inches.  

During four years of monitoring, there were 71 collisions with the barriers, resulting in no 

fatalities and only one serious injury.   

At about the same time, other States were also beginning to experience an increase in 

serious cross-median crashes.  States like Arizona, Washington and Oregon began to use 

low-tension cable median barriers in locations where cross-median crashes were being 

observed.
23 24 25

  Today, at least 25 States use cable median barriers to some extent and there 

are close to 3,000 miles of cable median barrier installed with more planned for installation 

in the next few years.
26 27

  Every State that has performed a pilot study of the use of cable 

median barriers has expanded its use of cable median barriers with the single exception of 

New Jersey. 

The in-service performance of cable median barriers has been studied more frequently 

than any other type of roadside hardware.  At least 10 studies are available in the literature 

and typical reductions in cross-median fatalities have been in the range of 40 to 100 percent.  

States that have performed longer term studies with a large amount of installed barriers report 

fatal cross-median crash reductions of 50 percent or more with many above 90 percent.  

Some of the same studies report that the cable median barrier contains the vehicle in between 

88 and 100 percent of the crashes, the longer-term studies suggesting 93 to 95 percent 

effectiveness.  There is no question, therefore, that cable median barriers are effective and 

that they have been used across the nation to reduce the number of cross-median crashes.   
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21
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CABLE MEDIAN BARRIER POLICY IN THE STATE OF WASHINGTON

Washington State installed its first two-mile long pilot installation of cable median 

barrier in 1995.  WSDOT has been one of the leaders in cable median barrier research and 

policy development since the early 1990’s.  WSDOT sponsored crash tests of a 30-inch high 

low-tension cable median barrier in 1996 and this barrier has been adopted by a number of 

States and was also included in the 2002 RDG.
28

  Cable median barrier policy in Washington 

State has developed as understanding about cable median barrier performance has improved 

based on its own experience and the experiences in other states.  Today, WSDOT’s policy is 

reflected in Chapter 710 of the “Design Manual.”
 29

   The current policy allows for the use of 

both the 30-inch low tension cable median barrier and the newer proprietary high-tension 

systems (see Section 710.07).   The policy recommends that median barriers, including cable 

median barrier be placed at least 14 feet from the edge of the nearest traveled lane where site 

conditions permits (see Section 710.07(3)). In depressed medians with relatively flat slopes 

(i.e., 10:1 or flatter), the median barriers should be placed in the center of the median to 

minimize the chance of collisions with vehicles (see Section 710.05).  Cable median barriers 

are recommended for medians 30 to 50 feet wide and can be used in depressed medians as 

steep as 6:1.  In depressed medians, the cable median barrier should be placed either within 

one foot of the centerline of the median or ditch or at least eight feet away from the center 

line of the ditch (see Figure 710-14) as shown in Figure 2.   

Figure 3.  Placement of cable median barriers in depressed medians.
29

These policy recommendations have evolved as the roadside safety community’s 

understanding of cross-median crashes have improved.  When it was apparent that no cable 

median barrier had been crash tested according to the current crash testing guidelines, 
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WSDOT sponsored testing to verify the impact performance of the low-tension system.
30

  

When new proprietary high-tension cable median barriers became available, WSDOT 

examined their safety, maintenance and repair performance and began to install the newly 

available technology.  When crash tests at the Federal Highway Administration’s Federal 

Outdoor Impact Facility showed that passenger cars can underride cable median barriers 

installed four-feet from the centerline of a ditch, WSDOT changed its policy to avoid placing 

cable median barriers in such locations.
31

  WSDOT has been at the forefront of developing 

better cable median barriers and better cable median barrier policy for nearly a decade.  

Many States derive aspects of their standards from WSDOT’s experience with cable median 

barriers. 

CABLE MEDIAN BARRIER PERFORMANCE IN THE STATE OF WASHINGTON 

 One of the problems with 

comparing performance from State to 

State is that each State collects and 

reports its data differently.  Many 

States do not have good information 

about the amount and location of their 

roadside hardware inventory and often 

it can be difficult to correctly identify 

cross-over and potential cross-over 

median crashes based on police 

reported crash data.  Often, States 

simply resort to reporting the number 

and percent of cross-median crashes 

and fatal cross-median crashes without 

addressing important aspects like 

traffic growth and installed barrier 

volume.  While the performance 

statistics for cable median barriers 

reported by other States have been consistently good (i.e., cable median barrier effectiveness 

measure around 95 percent) the data reported in this way is sometimes difficult to interpret. 

 The best way to compare the performance of traffic barriers is to use crash rates as 

described in NCHRP Report 490.
32

  A crash rate is calculated by determining the number of 

crashes in a particular category (e.g., crashes with cable median barriers, cross-median 

crashes, fatal cross-median crashes, etc.), and dividing by the average yearly traffic volume 

in the study area and the length of barrier installed in the study area.  The resulting crash rate 

is usually reported in units of crashes per 100 million vehicle miles traveled (100 MVMT).  

The crash rate is a direct measure of the risk inherent in driving on the road segment.  If, for 

example, the crash rate on a particular one-mile long road segment is 1.00 crashes/100 

MVMT, it means that on average one crash occurs for every 100 million vehicles that pass 

through the segment.  Put another way, an individual’s average risk of being involved in a 

crash is one in 100 million.  Reporting crash statistics in this way allows data from different 
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 R. B. Albin, D. L. Bullard and W. L. Menges, “Washington State Cable Median Barrier,” Transportation 
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31
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 M. H. Ray, J. A. Weir, J. A. Hopp, In-Service Performance of Traffic Barriers, National Cooperative 

Highway Research Program Report No. 490, ISBN 0-309-08762-7, National Academy of Sciences, Washington, 

D.C., 2003. 

Figure 4.  Passenger car underriding a low- 

  tension cable median barrier  

  positioned four feet from the bottom  

  of a 6:1 ditch. 
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sites with different traffic volumes and lengths of barriers to be compared directly to each 

other. 

 Fortunately, WSDOT has very good traffic, inventory and crash records so it is one of 

the few States where it is possible to calculate crash rates that give an accurate picture of the 

performance of cable median barriers.  WSDOT performed such an analysis in March of 

2007 and a summary of the results is shown in Table 1.  Table 1 shows the crash rates for 

crashes of all severities, disabling crashes, fatal crashes and disabling and fatal crashes for 

the periods before cable median barrier was installed and the period after cable median 

barrier was installed.   

 As shown in Table 1, prior to the installation of cable median barrier, the average 

cross-over fatal and disabling crash rate in the sections where cable barrier was installed was 

0.464 per 100 MVMT whereas after the installation of cable median barriers the rate dropped 

to 0.118 per 100 MVMT.   For fatal crashes, the statewide crash rate prior to the installation 

of cable median barriers was 0.213 per 100 MVMT and the after rate was 0.044 per 100 

MVMT.  These rates show that fatal crashes have been reduced by nearly 80 percent and 

fatal and disabling crashes have been reduced by 75 percent, an impressive improvement in 

safety.    

Table 1.  Median cross-over crash rates per 100 MVMT in the State of Washington 

before and after the installation of cable median barriers. 

Total Crashes

Disabling 

Crashes Fatal Crashes 

Fatal and 

Disabling 

Crashes   
Segment Before After Before After Before After Before After 

Statewide 2.009 0.607 0.251 0.074 0.213 0.044 0.464 0.118

I-5 Vancouver 1.238 0.176 0.146 0.117 0.291 0.000 0.437 0.117

I-5 Lewis County 2.983 0.351 0.213 0.000 0.426 0.000 0.639 0.000

I-5 Nisqually 1.126 0.000 0.000 0.000 0.375 0.000 0.375 0.000

I-5 Fife 0.991 0.807 0.000 0.000 0.270 0.000 0.270 0.000

I-5 Marysville 2.319 0.841 0.357 0.080 0.089 0.120 0.446 0.200

I-5 Mt Vernon 0.861 0.000 0.287 0.000 0.287 0.000 0.574 0.000

I-5 Burlington 4.243 0.000 1.306 0.000 0.653 0.000 1.958 0.000

I-5 So. Bellingham 2.780 0.000 0.214 0.000 0.428 0.000 0.642 0.000

I-5 Ferndale 3.355 0.000 0.419 0.000 0.000 0.000 0.419 0.000

I-5 Blaine 2.256 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SR 12 Montesano 1.682 0.000 0.420 0.000 0.000 0.000 0.420 0.000

SR 16 Purdy 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SR 18 Covington 2.727 0.000 0.000 0.000 0.000 0.000 0.000 0.000

I-90 Issaquah 1.778 0.000 0.000 0.000 0.000 0.000 0.000 0.000

I-90 George 3.592 0.000 0.000 0.000 0.000 0.000 0.000 0.000

I-90 Moses Lake 4.989 3.648 0.000 1.216 0.454 0.000 0.454 1.216

I-90 E. Moses Lake 3.838 1.856 0.426 0.000 0.000 0.000 0.426 0.000

I-90 Spokane 3.595 1.151 0.938 0.000 0.156 0.000 1.094 0.000

SR 99 Tukwila 1.291 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SR 167 Sumner 0.319 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SR 410 Sumner  1.489 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SR 522 Bothell 3.989 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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This trend of reduced cross-median crashes is shown graphically in Figure 5 where 

the number of fatal and fatal and disabling crashes are plotted by year with the vehicle miles   

traveled and the miles of cable median barrier installed.  In 2000, only about 10 miles of 

cable median barrier were installed and 18 fatal and disabling crashes occurred, all involving 

unprotected medians.  By 2006 almost 135 miles of cable median barrier had been installed 

and the number of fatal and disabling collisions had been reduced to five.    

Figure 5.   Total miles of cable median barriers installed and cross-median collisions in 

the State of Washington, 2000-2007. 

The cable median barrier program in Washington State has clearly been effective on a 

statewide basis.  The fatal and disabling crash rate has been reduced by 75 percent, the 

barriers are about 95 percent effective in containing errant vehicles in the median.  The 

median barrier program on the whole is a success but, as will be discussed below, there are 

still problem sections where cross-median crashes persist. 

I-5 in Marysville

There have been four fatal cross-median crashes where seven people died involving cable 

median barriers in Washington State since 2000 and all of them have been on the five-mile 

section of I-5 in Marysville between mile posts 200 and 206.  As shown in Table 1, 
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Marysville has the highest fatal cross-median crash rate (i.e., 0.12 fatal crashes/100 MVMT) 

and second highest fatal and disabling cross-median crash rate (i.e., 0.20 fatal and disabling 

crashes/100 MVMT) in the state for areas where cable median barriers are installed (Note: I-

90 near Moses Lake also has a very high fatal and disabling median cross-over crash rate but 

these are relatively low volume sections of barrier than has not been in place very long.  A 

few crashes have distorted the rate.  The rate should approach other values in the state once 

the number of vehicle miles traveled through the segments increases).  While cable median 

barriers are highly effective in the rest of the state, there is clearly something unusual about I-

5 in Marysville. 

While it is not the intention of this report to reconstruct or analyze in detail the crashes on 

I-5 in Marysville, it is instructive to review the crashes and look for common threads that 

might explain why the cable median barrier less effective in this location than the rest of the 

State. 

A two-mile section of low-tension cable median barrier was installed in Marysville near 

milepost 202 at the end of 1995, the first installations in the State of Washington.  The first 

reported crash was on February 15, 1996.  While the crash resulted in an injury the median 

barrier contained the vehicle and likely prevented a serious cross-over crash.  The cable 

median barriers reduced the number of cross-median crashes and WSDOT was pleased with 

results such that nearly 10 miles of cable median barrier had been installed between 

mileposts 199 and 209 by 2000. 

On October 31, 2003 a southbound Subaru Legacy entered the median near milepost 205, 

under-rode the low-tension cable median barrier and entered the northbound traffic lanes 

striking three other vehicles and resulting in two deaths.
33

Approximately one year later, on December 15, 2004 a southbound Ford Explorer 

traveling over 70 mi/hr left the right side of the road and over-steered across the southbound 

lanes of traffic, entered the median without braking near milepost 205, penetrated the low-

tension cable median barrier and vaulted into the northbound traffic lanes striking a Suburban 

and a Toyota pickup truck and bursting into flames.  The crash resulted in the death of a 

passenger in one of the northbound vehicles.
34 35

About six months later, on May 30, 2005 a southbound Ford F350 pickup truck illegally 

towing a 37-foot long fifth-wheel trailer in the left-hand lane entered the median near 

milepost 203, struck the cable median barrier and overturned into the northbound travel lanes.  

Three northbound vehicles struck the overturned truck and trailer resulting in the deaths of a 

family of three people in one of the northbound vehicle.
36 37 38

Most recently, a 2001 Infinity QX4 SUV driving southbound on I-5 in Marysville on 

February 13, 2007entered the 40-foot wide median near milepost 200 and struck a high-

tension cable median barrier installed on the west side of the median.  The SUV penetrated 

the high-tension system, crossed the depressed median and then struck a low-tension cable 

median barrier on the other side.  The SUV penetrated the low-tension cable median barrier 

and entered the northbound lanes of traffic where it struck a charter bus.  The SUV gas tank 
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ruptured upon impact with the bus and the SUV burst into flames.  The driver of the SUV 

was killed and the driver of the bus was seriously injured in the crash.
39 40 41

There have also been three other crashes involving cable median barriers that resulted in 

fatalities but were not median cross-over events.  In one of these cases, the passengers in the 

bed of a pickup were ejected and killed, in another the vehicle was rolling over and a 

passenger was partially ejected and in the third, a vehicle was traveling the wrong way (i.e., 

northbound in the southbound lanes) when it struck another vehicle and one of the vehicles 

then struck the median barrier.  In these three cases, the fatalities can not fairly be attributed 

to the cable median barrier since the fatality producing event occurred prior to the collision 

with the barrier such that the barrier was simply the last object struck in a chain of crash 

events.  There was another fatal crash that involved a vehicle crossing the median at a 

location where there was not a cable median barrier installed.  Interestingly, however, all four 

of these crashes occurred in the same general area as the three cross-over fatal crashes (i.e., 

between milepost 202 and 206). 

The median in the area of all four fatal median cross-over crashes described above is 40 

feet wide between the edges of the north and southbound traveled lanes.  There are six-foot 

wide paved median shoulders with rumble strips.  A relatively flat gravel and grass slope 

extends to a slope breakpoint.  The slope changes to a 1:6 grassy slope that ends in the center 

of the median on a ditch line.  The median is symmetric from the other direction.  The first 

cable median barrier (i.e., the low-tension cable median barrier) was installed on the 

northbound side about 16 feet from the edge of the southbound lane.  The second cable 

median barrier (i.e., the high-tension system) was installed in 2006 about 12 feet from the 

southbound lanes and about two feet past the slope breakpoint. 

One issue regards where to place the cable median barrier.  Deciding on the proper 

placement is a balance between minimizing the number of collisions by putting the barrier as 

far away from traffic as possible and minimizing the chance of vehicles penetrating the 

barrier due to trajectory and stability problems as the vehicle crosses the un-level median 

terrain.  Regardless of the type of barrier, as barriers are positioned farther from the road, the 

chance of the vehicle bumper being either too high or too low are increased, the chance of 

striking the barrier at a large impact angle increase, the chance of rolling over during the 

approach increases and the chance of yawing or sliding sideways increases. Many States (e.g, 

Arizona) install cable median barriers almost exclusively at the center of the median but this 

presents problems in many locations in Washington and particular Snohomish County where 

the center of the drainage ditch is frequently either filled with water or very wet.  WSDOT, 

therefore, often chooses not to place the barrier in the centerline of the ditch since the soft 

soil conditions could detract from the barrier performance. 

 The importance of placement on slopes for cable median barrier was not appreciated 

prior to 2004 when the Federal Highway Administration performed two crash tests involving 

mid-size passenger vehicles striking low-tension cable median barriers in 6:1 V-ditches.  In 

one test, the barrier was located one-foot from the center line of the ditch.  The vehicle, 

which struck the barrier at 60 mi/hr and 25 degrees, was contained and smoothly redirected 

in accordance with the design of the cable median barrier.  In the other test, however, the 

vehicle under-rode a cable median barrier that was positioned four-feet from the centerline of 

the ditch.  The reason was, that as the vehicle crosses the ditch line, the suspension bottoms 

out effectively lowering the bumper height such that the bumper strikes below the bottom 
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cable.  Once this happens, the vehicle can wedge itself under the cables and penetrate the 

system.  Unfortunately, the FHWA research was never completed so there are no crash test 

reports and no finding about the relevance of these crash tests to median design. 

After the FHWA crash test, WSDOT engineers modified their placement 

recommendations as shown earlier in Figure 3 such that cable median barrier generally 

would not be placed in an area between one and eight feet from the bottom of the ditch. This 

would appear to be a contributing cause for the October 13, 2003 crash involving the Subaru 

Legacy where the vehicle crossed through the 6:1 ditch and struck the low-tension cable 

median from behind resulting in an under-ride of the barrier.   

In the latest crash on February 13, 2007, a different placement issue may have played a 

role in the crash.  The Infinity QX4 first struck the high-tension median barrier.  The impact 

conditions have been estimated by the Highway Patrol as being roughly 65-70 mi/hr and 25 

degrees.  The vehicle did not appear to be braking or yawing (i.e., spinning or sliding 

sideways) prior to impact so the impact conditions are nearly identical to a typical full-scale 

crash test.  This latest crash is particularly troubling to roadside safety engineers since the 

vehicle struck the barrier in a manner that is consistent with our standard crash tests for this 

type of barrier and the barrier was placed in agreement with RDG.   

One detail that may have contributed is the placement of the high-tension barrier two 

feet past the breakpoint to the 6:1 slope.  While cable median barriers are effective in crash 

tests on 6:1 slope, placing the barrier this close to the breakpoint effectively lowers the cable 

height by about 1.6 inches because the vehicle tires are still on the 10:1 slope but the bumper 

is protruding out over the 6:1 slope. (i.e., at 6:1 the elevation drops four inches in two feet 

whereas at 10:1 the elevation drops 2.4 inches in two feet for a difference of 1.6 inches).  The 

distance from the front of the bumper to the center of the front axle for the Infinity QX4 is 30 

inches and the corresponding distance in pickup trucks used in crash tests is 35 inches.
42

  

When the front tires reach the slope breakpoint, the bumper is hanging out over the slope 35 

inches.  The nominal height of the high-tension cable median barrier is 30 inches and it 

appears to have been installed correctly.  The height, however, of the barrier with respect to 

the breakpoint in the slope would be approximately 28.4 inches making it easier for the 

vehicle to override the barrier as happened in the February 13 crash. 

The vehicle itself also may have played a role in this particular crash.  Bullard has 

reported that the top of the Infinity QX4 bumper is normally 27 inches above the ground.
43

  

The pickup truck vehicles normally used in full-scale crash tests have bumper heights of 

about 24 inches, three inches lower than the Infinity QX4.  This illustrates that as SUV and 

light trucks have gotten more popular and larger, bumper heights have been creeping higher 

and higher to the point where they may not be effective with some of the roadside hardware 

that has been tested and approved by FHWA.  The roadside safety community has 

recognized this fact and is in the process of updating its crash test and evaluation procedures 

but the procedures have still not been formally approved and few crash tests have been 

performed with the newer pickup trucks with higher bumpers.  It appears, therefore, that the 

combination of the higher bumper height of the Infinity QX4 with respect to the crash test 

vehicles and the lower effective height of the high-tension cable median barrier due to its 

placement behind the slope breakpoint may have contributed to the vehicle going over the 

barrier. 

The May 2005 crash involving an F350 pickup truck and fifth-wheel trailer may have 

simply exceeded the capacity of the barrier since the combined weight of the truck and trailer 

were on the order of 12,000 lbs, much greater than the 4400-lbs pickup truck used in crash 
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testing.  The dynamics of trucks towing large trailers are also difficult for any barrier to 

control so this crash may well have resulted in a similar outcome regardless of the barrier 

type selected. 

Another issue is the integrity of the cable wedge-and-socket.  In the February 13, 2007 

crash, the wedge-and-socket that attach the cable to the anchoring system appears to have 

failed for the top and middle cables at the north anchor due to contact with the Infinity QX4 

and the low cable anchor failed at the south anchor due to contact with the bus.
44

  The cable 

is secured in place by inserting a wedge between the cable strands and passing the cable 

through a specially designed socket.  As the cable is pulled, the wedge, cable and socket are 

jammed together creating a strong connection.  Unfortunately, it appears that sometimes the 

wedge is not firmly or correctly seated in the socket and this can allow the cable to pull out.  

This issue is dealt with more completely in other reports but it is mentioned here because the 

failure of the wedges-and-sockets in the latest crash are a likely reason that the Infinity QX4 

was able to penetrate the system.
45

  Since the cables were loaded enough to pull through the 

socket, it shows that the Infinity QX4 was in good contact with the cable barrier and 

probably would have been contained had the cable not come free.  This is probably not an 

issue with the high-tension systems since placing the cables in tension serves to pull the 

wedge into the socket and make a good connection.  WSDOT should develop a procedure for 

field-checking and fixing the wedge-and-socket connections on low-tension cable median 

barriers to ensure this type of mechanical failure does not occur again. 

The final issue is the particular nature of this portion of highway.  It is significant that all 

the fatal crashes have been initiated in the southbound direction.  Drivers approaching the 

Smokey Point Rest Area from the north are driving in a rural environment with relatively few 

interchanges and few traffic conflicts.  When these drivers proceed south of SR 531 they 

enter the outer edges of the Seattle urban area.  Quite suddenly, there is more traffic, there are 

more vehicles entering and exiting the highway at more numerous interchanges.  They may 

suddenly encounter congestion, slower moving traffic and vehicles trying to merge onto the 

highway.  This type of situation is what creates conflicts between vehicles that sometimes 

results in a vehicle entering the median.  The Infinity QX4 in the February 13, 2007 crash 

had just merged onto the highway at the 88
th

 Street ramp, within sight of the crash site, and 

quickly crossed all the southbound with their busy afternoon traffic where it entered the 

median.  The driver of the pickup truck and trailer in the May 30, 2005 crash was reported as 

speeding and making “aggressive lane changes” which caused him to lose control.
46

  These 

types of in-stream traffic conflicts are almost always the precipitating events in median cross-

over crashes. 

According to WSDOT traffic data, the traffic volume increases from 79,000 vehicles/day 

to 111,000 vehicles/day as drivers pass SR 531, an increase of traffic of 40 percent.  In the 

years since installing the first cable median barrier, traffic has increased by about one third.  

The area is home to numerous residential neighborhoods, manufacturing facilities, large 

shopping malls and a casino.  The area has experienced rapid growth in the past decade and 

this is reflected in the increased amount of traffic.  In this 10-mile section, there are five on-

off interchanges and one rest area resulting in an average of one interchange every 1.7 miles.  

Table 2 shows an estimate of the traffic volumes at each interchange based on a 2006 mid-

week ramp volume count and the approximate AADT for the areas north and south of SR 

531.  The volume flowing southbound doubles between milepost 209 and 199 whereas it is 

cut in half going northbound.  In this one ten-mile section, 191,000 vehicles each day are 
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either entering or exiting I-5.  The percentage of vehicles merging into the traffic stream is 

shown in Table 2.  Some interchanges have very high percentages of merging vehicles.  For 

example, at the southbound SR531 interchange over half (i.e., 51 percent) of the vehicles are 

either exiting or entering the highway at that location.  All the interchanges southbound, with 

the exception of the rest area, are above 35 percent.  The percentage of vehicles entering and 

leaving is a measure of how much traffic mixing is occurring.  When vehicles are mixing 

they are merging on-to or off-of the highway, changing lanes, repositioning themselves to 

accommodate merges and making other lane change maneuvers.  A large amount of traffic 

mixing will result in a corresponding increase in traffic conflicts, some of which will 

progress into cross-median crashes.  After the 2005 crash, WSDOT reduced the speed limit 

in this area from 70 to 60 and the Washington State Highway Patrol increased speed 

enforcement activities.  While enforcement activities are highly effective when police 

officers on visible on the road, conditions revert back to their previous condition when the 

officers are not visible.  The high degree of traffic mixing, high speeds and urban/rural 

transition suggest that Marysville is prone to more than the usual number of traffic conflicts 

which may become cross-median crashes.  The traffic conditions in this segment of I-5 seem 

to promote cross-median crashes so the barriers are more frequently tested than in other parts 

of the State where traffic conditions are less demanding. 

Table 2.  Estimated ramp and highway volumes in vehicles per day on I-5 in Marysville.

Clearly there is a problem with cross-median crashes on I-5 in Marysville that has 

persisted even with the installation of one and even two runs of cable median barrier.  As 

described above, there is no single feature of the site that explains all four of the fatal 

crashes: barrier placement, mechanical failure of the wedge-and-socket, vehicle type and 

traffic conditions have all played a role.  As often happens in serious crashes, the results are a 

combination of factors that affect the performance of vehicles, drivers and barriers.  While 

Southbound Northbound 

Interchange In Out 

Merge 

Events 

Estimated 

ADT Merges In Out 

Merge 

Events 

Estimated 

ADT Merges 

Total 

ADT 

MP 209     

       

32,000         39,553       71,553 

SR 530 

    

8,832 

   

6,001 

   

14,833 

       

33,000 45%  6,242 

    

8,575   14,817    40,720 36%     73,720 

      

       

34,831         41,886       76,717 

Rest Area 

       

757 

      

757 

      

1,514 

       

34,831 4% 

     

745 

       

745     1,490    41,886 4%     76,717 

      

       

34,831         41,886       76,717 

SR 531 

  

13,946 

   

5,772 

   

19,718 

       

38,918 51%  6,855 

  

14,998   21,853    45,958 48%     84,876 

      

       

43,005         50,029       93,034 

116th St 

  

12,020 

   

4,478 

   

16,498 

       

46,776 35%  5,040 

  

10,926   15,966    52,972 30%     99,748 

      

       

50,547         55,915     106,462 

88th St 

  

14,259 

   

6,013 

   

20,272 

       

54,670 37%  5,387 

  

13,200   18,587    59,822 31%   114,492 

      

       

58,793         63,728     122,521 

SR 528 

  

16,069 

   

6,644 

   

22,713 

       

63,506 36%  6,967 

  

16,239   23,206    68,364 34%   131,870 

MP 199     

       

68,218           73,000     141,218 

Total 

Merges   95,548     95,919    
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some of these factors are nearly impossible to predict or control (i.e., aggressive driver 

behavior, speed, traffic congestion, etc.) some can be treated with engineering solutions to try 

and minimize the consequences of entering the median but it should be recognized that the 

development and traffic characteristics of I-5 in Marysville make this an area that may be 

prone to cross-median crashes. 

CROSS-OVER ALTERNATIVES 

 All roadside safety design involves finding the best compromise.  No system is 100 

percent safe, all systems involve trade-offs and every system will fail in some types of 

impacts.  For example, cable median barriers are an attractive alternative because many miles 

of highway can be effectively treated with a device that has a good track record for safety.  

The trade-off is that occasionally vehicles may penetrate the barrier and cross-over to the 

opposing lanes.  Concrete barriers, on the other hand, can virtually eliminate cross-over crash 

but other types of severe crashes will occur since vehicles will be redirected back into the 

traffic stream.  The added expense of concrete barriers limits the amount of miles that can be 

installed so the net affect on safety can be limited since appropriations for safety are limited.  

The question to be answered whenever a highway is designed is what alternative results in 

the lowest net fatal and disabling injury rate?   

Table 3.  Crash rates per 100 MVMT for concrete median barriers based 

on crashes at four locations between 2002 and 2006. 

Crash Type 

All 

severities Disabling Fatal 

Fatal  

and 

Disabling

All 13.15 0.200 0.088 0.288

Cross median 0.276 0.025 0.0000 0.025

Overturn 0.676 0.025 0.0000 0.025
Locations evaluated: 

  I-5, Lewis County 

  I-5, Tacoma Vicinity 

  I-5, Everett to Marysville 

  I-90, West of Spokane 

 Table 3 shows crash rates based on crash data from four locations collected for the 

years 2002 through 2006.  Rates were calculated for all median related crashes, cross-median 

crashes and crashes resulting in an overturn.  As shown in Table 3, the fatal and disabling 

cross-median crash rate is 0.025 crashes/100 MVMT, a rate almost five times smaller than 

the corresponding cable median barrier crash rate.  Concrete median barriers are clearly 

effective at reducing cross-median crashes.  The counter-point to their effectiveness in cross-

median protection is that the fatal and disabling crash rate for all types of concrete median 

barrier related crashes is 0.288 crashes/100 MVMT.  This means that improved cross-median 

protection comes at the price of more fatal and disabling crashes in the same direction of 

travel.  This may be acceptable in some situations where the likelihood of a cross-median 

event resulting in a collision is high as would be the case where there are high traffic 

volumes in the opposing lanes. 

One of the advantages of cable median barriers are their low cost in comparison to 

concrete median barriers.  Unfortunately, the funds allocated for highway safety construction 

projects are not limitless so often choices have to be made about how best to spend a fixed 

amount of funding.  Concrete median barriers cost about from two to six times more than 

cable median barriers depending on the grading requirements, so it is possible to treat two to 

six times more sites if cable median barrier is used. Choosing between cable and concrete 
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median barriers involving balancing the effectiveness of preventing cross-over crashes with 

the over-all likelihood of fatal and disabling crashes and the amount of funds available for 

safety improvements.  In cases like I-90 near George or Issaquah the cable median barrier 

was an effective solution since it was low cost and highly effective in eliminating cross-

median fatal and disabling crashes but concrete median barriers may be a better solution for 

problematic sites like I-5 in Marysville where vehicles continue to penetrate the cable median 

barrier on occasion. 

CONCLUSIONS AND RECOMMENDATIONS 

 I have several recommendations to make regarding median cross-over protection in 

Washington State.  First, I have specific recommendations for the 10-mile section of I-5 in 

Marysville and second, I have specific recommendations for changing WSDOT’s policy for 

median cross-over protection and third, I have recommendations for research that needs to be 

performed to improve the roadside safety community’s understanding of cable median 

barrier crashes. 

Marysville
As described above, the section of I-5 in Marysville is problematic.  While cable 

median barrier has resulted in a large decrease in cross-median fatalities, four fatal cross-

median crashes resulting in seven deaths within the past four years is unacceptable.  

Marysville, especially the southbound sections of I-5, are a transitional highway:  drivers are 

transitioning from rural to urban surrounds, low congestion to higher congestion, higher 

speeds to lower speeds and widely spaced interchanges to closely spaced interchanges with 

relatively high ramp traffic.  These conditions promote on-road vehicle-to-vehicle conflicts 

and these conflicts are the initiators of cross-median events.  While there are some 

improvements that could be made in both the placement of cable median barriers and their 

performance in Marysville, it is probably better to focus on finding a solution that will make 

cross-over crashes very unlikely given the high probability that a large number of median 

incursions will continue to occur. 

I recommend that WSDOT install a concrete median barrier approximately 10 to 12-

feet from the inside edge of the northbound traveled lanes.  The concrete barrier should 

nearly eliminate cross-median crashes.  Placing it closer to the northbound lanes will help 

minimize the number of serious median related crashes since most of the serious median 

events seem to be associated with southbound traffic.  Southbound vehicles that enter the 

median will have more room to stop or recover but the concrete median barrier will be a last 

wall of protection for northbound vehicle occupants.  The concrete barrier should be placed 

such that sufficient room is available for an emergency lane since police, fire, rescue and 

maintenance personnel will still need access to the far left shoulder of the highway and not 

providing an adequate shoulder will place these personnel in danger.  WSDOT may also 

want to consider leaving the high-tension cable median barrier in place on the southbound 

side.  This would provide some of the benefits of a more flexible and forgiving barrier 

system (i.e., the cable median barrier) while preventing cross-median crashes with the more 

rigid system (i.e., the concrete median barrier). 

While I firmly believe that cable median barriers are highly effective and an 

appropriate choice in many locations, we simply cannot risk another fatal cross-median crash 

on this section of roadway. 
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Policy Recommendations

First, WSDOT has been a leader in median cross-over crash protection in the US and 

I commend them for their efforts and the success they have had in reducing cross-median 

crashes.  WSDOT has accomplished this by sponsoring its own research, collaborating with 

other States, keeping informed about developments in research and operations in other States 

and, perhaps most important, carefully observing the situation in Washington State. 

 Median protection policy, like all good policy, must not be static and policy makers 

must be willing to modify and adapt policy as problems are observed in the field.  Policy 

makers can sometimes resist change because it points out short-comings in earlier policy 

decisions but I believe WSDOT has made a good-faith effort to improve their standard 

designs and policies as soon as they have observed problems or become aware of research on 

better design alternatives.  The following specific policy recommendations are provided in 

the spirit of assisting WSDOT to continue to improve their median cross-over protection 

policy and thereby create the safest possible traveling environment in the State of 

Washington. 

1) I recommend that WSDOT continue its use of cable median barrier.  The cable 

median barrier program has been very effective statewide in reducing the number and 

severity of median cross-over crashes and has doubtless saved many lives. 

2) When cable median barriers must be placed near the breakpoint between a nominal 

10:1 and nominal 6:1 slope in the median, the following options should be 

considered: 

a. For single-runs of cable median barrier, if there is at least 13 feet from edge of 

the nearest traveled lane to the slope breakpoint, the cable median barrier 

should be placed at least one foot in front of (i.e., between the breakpoint and 

the traveled lane) the slope breakpoint.  Any crash tested cable median barrier 

can be used in this situation (i.e., low-tension or high-tension).  This 

arrangement will allow 12 feet of dynamic deflection distance for back-side 

hits, provide an adequate emergency lane, minimize the chance of bumper 

height problems associated with SUV’s and pickup trucks traversing slopes 

prior to contacting the barrier and provide some recovery space for vehicles 

leaving the near lanes of travel. 

b. For double-runs of cable median barrier, if there is at least 11 feet from edge 

of the nearest traveled lane to the slope breakpoint, the cable median barrier 

should be placed at least one foot in front of the slope breakpoint.  Any crash 

tested cable median barrier can be used in this situation (i.e., low-tension or 

high-tension).  This arrangement will provide an adequate emergency lane, 

minimize the chance of bumper height problems associated with SUV’s and 

pickup trucks traversing slopes prior to contacting the barrier and provide 

some recovery room for vehicles leaving the near lanes of travel.  Deflection 

distance for back-side hits are not as much of a concern in this situation since 

the back of one barrier is shielded by the barrier on the other side of the 

median. 

c. When there is not sufficient space to position the barrier in front of the slope 

breakpoint, a cable median barrier with a wider window of protection should 

be used to minimize the chance of newer SUV and pickup trucks from over-

riding the barrier.  Other types of cable median barriers that can be used 

behind the slope break point are: 

i. Any test level four cable median barrier or 
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ii. A cable median barrier that is designed and crash tested such that its 

successful performance with newer SUVs and pickup trucks on 

terrains with typical slope breakpoints has been established. 

While I do not believe that test level four barriers are appropriate for general  

highway conditions, the higher rail height of typical test level four barriers 

should provide additional protection for SUV’s in the interim period between  

the new full-scale crash testing guidelines being adopted and the development  

of new test level three hardware.   I also encourage WSDOT to perform full- 

scale crash testing of cable median barriers on typical median cross-sections  

to develop barrier options with established performance on typical median  

cross-sections. 

3) WSDOT should develop a field inspection procedure to ensure that all wedge-and-

socket connections are sound and the wedges are firmly seated into the sockets.  All 

such connections on the low-tension cable median barriers should be field checked in 

a reasonable period of time to ensure that the cable forces are correctly transmitted to 

the foundation.  It may be advisable to also check a representative sample of high-

tension cable median barrier connections as well to be sure that there are no problems 

with these systems. 

Table 4.  Median barrier installation recommendations based on historical crash rates. 

Crash Rate 
†

Cross-median crashes of 

all severities per 

100 MVMT 

Site Characteristics Action 

Greater than 1.00 

• No median barrier,  

• 30-ft or wider median and 

• 6:1 or flatter slopes. 

Evaluate cost benefit of 

using a cable median 

barrier. 

Greater than 2.00 

• No median barrier, 

• 30 to 50 ft wide median, 

• 6:1 or flatter slopes, 

• ADT > 75,000 vpd and 

• In rural/urban transition 

area.
‡

Evaluate cost benefit of 

using a double-run of 

cable, w-beam, thrie-

beam or concrete 

median barriers. 

Greater than 0.75 

• 30 to 50 ft wide median, 

• Cable median barrier, 

• 6:1 or flatter slopes, 

• ADT > 75,000 vpd and 

• In rural/urban transition 

area.
‡

Evaluate cost benefit of 

replacing a cable 

median barrier with w-

beam, thrie-beam or 

concrete median 

barriers. 

† Crash rates should be calculated on sections that are at least two miles long and where data is  

 available such that the section has experienced at least 100 MVMT.  Crash rates calculated in shorter  

 segments or where there has not yet been sufficient traffic are liable to be inaccurate and overly  

 sensitive to a few early crashes. 

‡ Rural/urban transition areas are areas that are characterized by several of the following 

characteristics: 

• Interchanges spaced closer than two miles apart,

• A change in speed limit,

• A large change in ADT (e.g., 30 percent) in a relatively short distance or

• High ramp volumes in proportion to the mainline ADT.



Cable Median Barrier - 31WSDOT/WSP 19

4) WSDOT should develop install recommendations based on a periodic review of crash 

history for installing both cable median barrier and concrete median barrier.  

Currently, installation recommendations are based primarily on the median 

characteristics such as median width and traffic volume.     Engineering judgment and 

installation recommendations based on highway geometry should be the first criteria 

in deciding on locations for median barrier but crash history should also play a role 

for locations like Marysville where the site geometry are simply not accurate 

predictors of the magnitude of the cross-median problem.  I suggest the installation 

recommendations summarized in Table 4 based on the crash rate histories reported 

earlier in Table 1.  I have based these recommendations on cross-median crashes of 

all severities because we should not wait until someone is killed in a crash to make a 

decision.  Any median cross-over is a potential fatal crash and crash data can be 

collected more quickly based on crashes of all severities.  The installation 

recommendations shown below would have identified Marysville as a candidate for 

the use of concrete median barrier both now (i.e., with cable median barrier in place) 

but also prior to the installation of any median barrier.  Missouri uses a rate of 0.8 

cross-median crashes per 100 MVMT as an installation recommendation so there is 

some support in the practice of other states to use historical crash data in making 

barrier installation decisions.
47

Research Recommendations 
 Some of the aspects of the cable median barrier failures in Washington point out a 

need for additional research.  These problems are general in nature and affect every State that 

uses cable median barriers.  There are a number of already initiated or soon-to-be initiated 

NCHRP research projects that should provide valuable answers in five or so years.  I 

recommend that WSDOT continue to take an active role in monitoring and participating in 

research to improve cable median barrier policy.  I have three recommendations regarding 

research. 

1) Placement in the median – Research on the proper placement of cable median barriers 

is desperately needed.  The only guidance in this area is either outdated or never 

completed.  Recently some crash tests of high-tension cable median barriers have 

been performed on 4:1 slopes but a comprehensive study of vehicle behavior when 

traversing typical depressed medians is needed to determine exactly where barriers 

should and should not be located.  A new NCHRP project is programmed for this year 

that will look at the issue of guardrail and median barrier placement on slopes.  

NCHRP 22-22, Placement of Traffic Barriers on Roadside and Median Slopes,” will 

examine a variety of types of guardrails and median barriers placed on slopes so it 

should be possible for WSDOT personnel to encourage the project team to include 

the issues of cable median barrier placement in the project scope.  NCHRP 22-17, 

“Identification of Vehicular Impact Conditions Associated with Serious Ran-Off-

Road Crashes,” is examining real-world impact conditions to try and re-examine the 

most relevant crash test conditions.  This project has been active since 2001 and has 

recently been expanded. 

2) Higher bumper heights of pickups and SUVs – As discussed earlier, pickup trucks and 

SUVs have continued to become larger resulting in increasing bumper heights.  

                                                
47

 MoDOT, “Engineering Policy Guide,” Section 606.2.3, http://epg.modot.org, Missouri Department of 

Transportation, 2007. 
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Newer pickup trucks and SUVs may not perform well in impacts with some types of 

roadside hardware due to the miss-match between the barrier heights and bumpers.  

NCHRP 22-14(3), Evaluation of Existing Roadside Safety Hardware Using Updated 

Criteria, is a new project that will perform crash tests of existing hardware like cable 

median barriers using the new proposed updated crash test procedures.  Since the new 

crash test procedures recommend the use of newer pickup trucks with higher bumpers, 

some of the questions regarding bumper and barrier compatibility should be resolved. 

The Midwest Roadside Safety Facility at the University of Nebraska is also 

developing a new four-cable median barrier system that may provide some insight 

into the interaction of newer pickups and SUVs and cable median barriers. 

3) Traffic conditions that promote median cross-overs – The conditions that promote 

cross-median crashes are not well understood.  Traffic conflicts and impaired drivers 

seem to initiate most cross-median crashes but it has been difficult to predict which 

sites will respond well to treatment with cable median barriers and which should use 

concrete median barriers.  Traffic conditions like volume, mixing, interchange 

spacing, land use and speed limits appear to be related to the likelihood of cross-

median crashes.  Research should be performed to find good ways of predicting 

locations where cross-median crashes will be a problem.  Such research would enable 

engineers to be pro-active and create designs that address a problem before fatal and 

disabling crashes occur. 

I am hopeful that the foregoing analysis has helped to answer some of your questions about 

WSDOT’s cable median barrier policy, its effectiveness and ways that it might be improved.  

If you should have any questions or comments, please contact me.  I appreciate the 

opportunity to be of service to the WSDOT and the people of the State of Washington. 

Sincerely, 

Malcolm H. Ray, P.E., Ph.D. 
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Nationwide, motor vehicle crashes 
are the eighth leading cause of death 
among Americans of all ages. In 
Washington state, traffic crashes kill 
more people age 1 to 44 than disease 
or other injuries. Thanks to a concerted 
and collaborative effort, the number 
of people killed in highway collisions 
in Washington state is decreasing 
and Washington state highways now 
are significantly safer than highways 
nationwide. Despite this success, 
crossover collisions remain a concern 
because they are among the deadliest 
collisions. Crossover collisions are 
incidents where a vehicle crosses the 
centerline or the median and collides 
with a vehicle or object in the opposing 
lanes. Nearly a third of all Washington 
state highway fatalities resulted from 
crossover collisions in 2006.

Figure 2.3 shows factors that often contribute to fatal and disabling collisions. 
Many of these are related to driver behavior. Enforcing laws, educating drivers 
and changing behavior can help prevent crossover collisions. However, it is 
inevitable that some drivers will run into the median. WSDOT engineers work 
to reduce the risk of injury and death for people in these vehicles, and for 
unsuspecting drivers who could be hit by them. This is a puzzle because even 
though median barriers help deter errant vehicles, they also introduce a new 
risk on the highway.

Median barriers provide a barrier between drivers who run off the highway and 
opposing traffic, and between drivers and other objects they may hit. People 
who drive off the road still may be involved in a collision, however, the barriers 
are designed to minimize the effects. WSDOT engineers know that vehicles 
may hit the median barrier and, as a result, are careful about median barrier 
placement and selection. Some median barriers are very rigid. Vehicles that 
strike rigid highway median barriers experience a great force of impact, and 
deceleration is rapid and significant. These forces often crush the vehicle or 
direct it back into traffic where it hits another vehicle, and occasionally the 
vehicle rolls over. 

WSDOT installs barriers in the median in locations where oncoming traffic, 
bridge supports, steep slopes or other hazards are very close to traffic. While 
median barriers are incredibly effective at preventing cars from crashing into 
oncoming traffic, none of the approved barriers we can choose is 100 percent 
effective. Well-designed median barriers not only reduce the risk of crossover 
collisions, they also minimize the force of impact on people in vehicles that 
hit the barrier, redirect vehicles in a controlled manner and bring vehicles to a 
controlled stop.

The bottom line: Median barriers reduce the risk of crossover collisions but 
also create new risks for drivers who run off the road. This creates a dilemma 
for WSDOT engineers: When and where do the benefits outweigh the risks?

Ways to reduce 
crossover collisions

Increase traffic law enforcement, 
particularly for impaired driving, speeding 
and aggressive driving

Educate drivers

Improve vehicle maintenance

Lower driving speeds

Install pavement markings (lines, buttons 
and reflectors)

Build highway shoulders

Install centerline and shoulder rumble strips

Provide wide medians

Install median barrier

Smooth curves

Build safety rest areas

Provide law enforcement pull-outs

Shoulder rumble strips

During the past few years, WSDOT 
installed shoulder rumble strips on all rural 
freeways and many of the urban freeways 
in Seattle. It is estimated that these rumble 
strips have eliminated 10 to 20 percent of 
all run-off-the-road collisions. Washington 
state is one of a handful of states that 
have installed rumble strips in such a 
comprehensive manner. 

Traffic fatality rates in 
Washington compared with 
the national average
Fatalities per 100 million vehicle miles
traveled 1980-2005
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Figure 2.1

Chapter 2:  The importance of median crossover collision protection
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Figure 2.2

Washington state highway collisions

1996 2006 Change
Percent 
change

Annual vehicle miles of travel 27.3 billion 31.6 billion + 4.3 billion +16  

All collisions

Total number of collisions 51,469 52,285 + 816 + 2 

Total number of collisions resulting in 
disabling injuries or fatality

1,869 1,160 - 709 - 38 

Total number of disabling injuries 2,105 1,122 - 983 - 47 

Total number of fatalities 360 299 - 61 - 17 

Crossover collisions

Number of crossover collisions 3,553 2,439 - 1114 - 31 

Number of crossover disabling 
injuries

383 235 - 148 - 39 

Number of crossover fatalities 139 96 - 43 - 31 
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Operating defective equipment
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Driver contributing circumstances in fatal and disabling collisions
Statewide: 2001 - 2006

'+Exceeding safe speed and exceeding posted speed
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Source: WSDOT Traf�c Data Of�ce

Contributing factors
Percent of fatal and disabling collisions

Figure 2.3
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Common highway median approaches:

Beam guardrail is more rigid than cable 
barrier but less rigid than concrete barrier, 
which means that it may be more likely to 
crush the vehicles that hit it or rebound 
them back into traffic. Guardrail can be 
installed in locations where there is little 
room for deflection (lateral movement), 
including locations that are adjacent to 
steep slopes, rigid objects such as bridge 
supports, and bodies of water. Guardrail 
typically is more expensive than cable 
barrier but less expensive than concrete 
barrier, partly because water can flow 
around its supports, so it typically doesn’t 
require special drainage systems. 

Cable barrier is the least rigid type of 
barrier, which means that it will absorb 
some of the force of impact when a vehicle 
hits it, and it is more likely to stop a vehicle 
in the median. This also means that cable 
barrier can be installed only in locations 
where there is a wide, somewhat flat 
median. Cable median barrier typically is 
less expensive than guardrail or concrete 
barrier, partly because it allows water 
to flow past its supports so it typically 
doesn’t require special drainage systems. 

Concrete barrier is the most rigid barrier 
that WSDOT uses. While concrete barrier 
has the lowest occurrence of cross 
median crashes, it is more likely to crush 
the vehicles that hit it or rebound them 
back into traffic. Concrete barrier can 
be installed in locations where there is 
little room for deflection, including urban 
freeways. Concrete is typically the most 
expensive type of median barrier, partly 
because it blocks water, which means 
drainage systems often are required.

Centerline warning devices are useful in 
locations where there is very little space, 
and barriers are not a realistic option. 
Various warning devices can be installed 
in the center of the highway to help alert 
drivers who cross the median. These 
include rumble strips, which are bumps 
carved out of the road surface; raised 
pavement markers, which are applied to 
the road surface; reflective paint or plastic 
breakaway posts. These are among the 
most affordable median safety features. 
These often are used in conjunction with 
warning signs or lights and shoulder 
rumble strips.

Wide medians provide space for 
drivers who run off the road to slow 
and stop before they cross the median 
into opposing traffic. However, they 
are expensive and impractical in many 
locations because they require significant 
amounts of land. Boulders, water and 
slopes in the median can be hazards if a 
driver hits them. 
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Like most technologies, cable barriers have improved over time and continue 
to improve.

Cable barriers have been used in Washington for more than 70 years to help 
protect drivers who have driven their cars off the road. Today’s cable barriers 
differ significantly from their 1930s counterparts. Slack cables strung between 
concrete or wood posts have been replaced by high-tension cables laced 
through steel posts that give way in a crash.

Cable barrier improvements are the result of years of tests and studies. 
Washington state has been a national leader in adopting and contributing 
to evolving safety designs and policies. In 1977, cable barrier first was 
incorporated in national design guidelines for use in highway medians. The 
first modern three-cable median barrier system was introduced in national 
guidelines in 1988. In 1996, WSDOT sponsored the first crash tests of modern 
systems’ crashworthiness. Two years later, the Federal Highway Administration 
implemented crashworthiness criteria for everything placed on the side of the 
highway, establishing requirements for more consistent crash testing nationwide.

No barrier can save lives in every crash, and waiting for a perfect system would 
do nothing to reduce the risk of injury and death to vehicle occupants. WSDOT 
will continue to use the latest information available to responsibly improve 
highway safety while keeping traffic moving.

Figure 3.1

Evolution of cable barrier design

1930s – 1960s: Two-strand steel cables used as guardrails. Cables ¾-inch diameter, 
supported by 9-inch diameter concrete posts or 8-inch by 8-inch wood 
posts spaced 15-feet apart. Top cable 29 inches off the ground. Bottom 
cable 15 inches off the ground.

Early 1960s: California uses two-cable system with ¾-inch cables, both 27 inches off 
the ground. The system has never been tested using modern crash test 
criteria.

Late 1960s: Three ¾-inch cables supported by steel posts 16 feet apart. Cables evenly 
spaced. Top cable 27 inches off the ground. Bottom cable 21 inches off the 
ground. All cables mounted on the same side of supporting posts.

1990s: Cable configuration changes for median use. Middle cable is mounted on 
opposite side of posts. Cables still ¾-inch diameter on posts 16 feet apart. 
Top cable 30 inches off the ground, bottom cable 21 inches off the ground. 
Cables evenly spaced from each other, 4 ½ inches apart.

2000s: Private manufacturers develop high-tension cable systems that slow 
vehicles faster and with reduced deflection, meaning they flex less, 
decreasing lateral distance required to absorb crash. In 2004, WSDOT 
begins using high-tension cables in median.

How does automotive design affect 
median barrier?

Automotive design evolves constantly. 
Sometimes these evolutions complement 
median barrier. Examples on modern 
vehicles include airbags, anti-lock brakes, 
crush zones and seatbelts. However, at 
times automotive design outpaces our 
ability to design and upgrade median 
barriers, which affects median barrier 
effectiveness. For example, taller vehicles 
will interact differently with barriers 
than those that are lower to the ground, 
heavier vehicles will interact differently 
than lighter ones, and more flexible 
vehicles will interact differently than more 
rigid ones. Adjusting median barriers to 
accommodate these trends takes creative 
engineering, time and money.

Chapter 3:  The evolution of WSDOT’s use of cable median barriers and current  
 performance data on serious crashes averted
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First barriers
Cable barriers were used to keep people from driving off cliffs or into roadside 
obstacles such as trees or rocks as early as the 1920s.

In its earliest uses, little attention was paid to the consequences of hitting the 
barrier itself. The cables effectively caught cars, but they directed them head-
on into rigid concrete or wood anchoring posts. In some cases, drivers would 
have fared better without the barrier.

It wasn’t until the 1960s that guidelines were developed for testing barriers 
intended to improve safety by crashing vehicles into them. In a one-page 
document, the  Transportation Research Board, then the Highway Research 
Board, outlined guidelines for crash tests: Safety devices intended for roadside 
use should be tested by striking them at a 25-degree angle and at a 7-degree 
angle with a vehicle traveling 60 mph. 

By the late 1960s, the New York State Department of Transportation had 
developed a three-strand cable system mounted on steel posts that was more 
forgiving than other roadside barriers. The posts were designed to flex and 
bend out of the way when a vehicle hit them or exerted enough force on the 
cables to push the posts down.

Moving to medians
In the early 1980s, Missouri started using cable barriers between opposing lanes 
of traffic, in addition to using them along the side of the highway. To address the 
possibility of vehicles striking the barrier from both sides, the middle cable was 
mounted on the opposite side of the supporting posts. 

WSDOT became interested in using cable barriers in medians in the early 1990s. In 
1995, cable barrier was installed along two miles of I-5 median in Marysville, where 
previously there was no barrier, and where WSDOT identified a history of cross-median 
collisions during a routine traffic safety review. The median in that two-mile stretch was 
a grassy 40-foot wide ditch with 6H:1V slopes from the lane to the bottom of the ditch, 
meaning the ground drops 1 foot for every 6 feet of horizontal distance. 

According to roadside crash test information, cars striking cable barriers would 
deflect, or flex the cable laterally, up to 12 feet, so WSDOT engineers were 
comfortable that the Marysville median allowed plenty of room. 

The cable was placed 12 feet from northbound lanes, but when a southbound 
vehicle crashed into it, the cable stretched laterally more than expected, 
allowing the vehicle to edge into the opposing lane. 

The crash prompted WSDOT officials to examine whether the cable median 
barrier flexed differently than cable roadside barrier. In 1996, WSDOT sponsored 
a study by the Texas Transportation Institute, at Texas A & M University. 
Researchers used a small car to conduct what may have been the first crash test 
for the three-cable median barrier. This test followed crash test criteria which had 
been formally adopted by the Federal Highway Administration in 1993.

Cable barrier is designed to flex and 
absorb the force of impact when struck 
while keeping the vehicle striking it within 
the median.

 
Cable barrier deflecting  
during impact

Figure 3.2
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The car deflected only 8 feet during the test, satisfying researchers that the 
crash that flexed the barrier more than 12 feet was an anomaly. 

In 2000, WSDOT and the Federal Highway Administration commissioned 
further testing of cable median barriers, using a pickup truck to test how well 
the cables restrain heavier vehicles. 

In both the car and pickup tests, the cable system stopped the vehicles, 
preventing them from crossing the median or bouncing back into traffic, and 
the impact on vehicle occupants was within acceptable limits outlined in 
national crash test standards.

WSDOT continued its methodical evaluation of cable median barrier 
effectiveness, publishing studies including:

• Washington State Cable Median Barrier In-Service Study – In this 2003 
study, WSDOT researched the performance and costs of cable median 
barriers used in three places, along 24.4 miles of Washington highways, 
through 2002. Researchers found that through 2002, the number of crashes 
increased substantially because cars were hitting a barrier that wasn’t there 
before, but the number of fatal or disabling crashes decreased substantially.

• I-5 Marysville Cable Median Barrier – In 2006, WSDOT carried out this study 
in response  to concerns about crashes in Marysville that involved vehicles 
crossing the median into opposing traffic. The study reported that 171 crashes 
along I-5 in Marysville involved people driving off the road and hitting the cable 
median barrier. Eighteen of those vehicles crossed into opposing traffic. This 
was a significantly higher rate than elsewhere in the state.

Research reinforced previous state and national findings that cable barrier was the 
most effective tool available for restraining cars driven off the road in some locations.

In 2003 and 2005, the state Legislature dedicated millions of dollars toward 
improving roadside safety. Part of those efforts involved installing cable median 
barriers because volumes of research showed they would be most effective. 

Low- and high-tension cable median barriers

Low-tension

Low-tension cable median barriers have been used since the 1980s. They are 
based on the 1960s system developed in New York. The only difference is that 
the middle of three cables is mounted on the opposite side of flexible posts.

Cables are mounted with J-bolts to posts placed 16 feet apart, and secured 
to concrete anchors buried every 2,000 feet. At the anchors, the cables are 
attached to springs and tightened. The springs are designed to expand and 
contract with temperature changes.

The system is designed so that a vehicle hitting the barrier pulls the cables out 
of the J-bolts. The cables tighten and flex up to 12 feet laterally as they bring 
the vehicle to a stop without bouncing it into traffic or allowing it to cross the 
median. If a vehicle hits the end of the barrier, where the cables are anchored, 
the cables are designed to release from the anchor, lessening the force of 
impact transferred to people inside.

High-tension

During the last six years, private manufacturing companies have developed 
high-tension systems that reduce deflection, which means cables don’t flex 
laterally as far as their lower-tension predecessors, so they can be used in 
narrower spaces.

Eliminating old guardrail

Research and studies are a starting point 
for updating old systems. However, it is 
impractical – if not impossible – to change 
all existing barriers on highways statewide 
with every new piece of information. 
As WSDOT learns about the results of 
new research, it may revise designs or 
placement guidelines for new installations. 
The process of replacing older barriers can 
take years to fund and implement.

With the 2003 and 2005 gas tax increase 
construction programs, WSDOT focused 
on improving roadside safety. The 
Nickel package set aside $20 million 
to replace outdated guardrails, and the 
Transportation Partnership Account 
budgeted $47 million for low-cost 
improvements to areas with no barriers 
and an above-average number of deadly 
and disabling crashes involving cars driven 
off the road.

WSDOT will replace about 75 miles of 
old guardrail and improve 400 miles of 
highway with projects such as moving 
large rocks and telephone poles, flattening 
slopes or installing barriers.
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WSDOT began using these systems 
in 2004. In tests, high-tension cable 
barriers stopped vehicles faster than 
low-tension cables, while exerting 
less force on the vehicle occupants. 
Much like low-tension systems, high-
tension cable median barriers involve 
three strands of steel cable mounted 
on posts. 

The high-tension barriers used in 
Washington state string the cable through slots in the middle of the posts, also 
spaced 16 feet apart. The anchors for this type of system have been placed 
as much as three miles apart, although other obstacles such as bridges often 
make that impractical. Each cable is attached to its own anchor post and is 
designed to break free when struck by a vehicle. 

Every 1,000 feet, cables are tightened 
at turnbuckles, applying more than 
5,000 pounds of tension to the cable. 
Low-tension systems have about a 
third of that pressure. When a vehicle 
strikes the high-tension cable median 
barrier, the posts are designed to 
bend down, allowing the cables to slip 
out of their slots to catch the vehicle. 
The higher tension allows them to flex 
up to 10 feet, two feet less than the 
low-tension system.

Median width requirements
Cable barriers are known to stop vehicles and cause less damage on average than 
other types of barriers. But like all barriers, they are not appropriate in all situations.

Their comparative elasticity absorbs the forces of impact, stopping the vehicle, 
while keeping it out of traffic and reducing the force exerted on people in the 
vehicle. But that elasticity requires space to work effectively. Also, research 
findings vary in terms of how narrow a median needs to be before it needs any 
type of barrier. National guidelines recommend barriers in medians that are 
30 feet or narrower. Some states have expanded the use of median barrier to 
medians that are up to 75 feet wide. 

In 2002, Washington adopted a more stringent policy to install some type 
of barrier in freeway medians that are 50 feet or narrower. In most locations, 
medians where WSDOT uses cable barrier are more than 30 feet wide.

Low-tension end High-tension end

4.5”

4.5”

21.0”

Steel cable

Steel post

Hook bolt

 
Low-tension cable barrier
Figure 3.3
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Barrier use on slopes
Federal research first addressed performance of guardrails and cable barriers on 
slopes in the 1970s. But information about the way barriers perform on slopes 
remains limited because most tests have been conducted on level ground.

Washington state’s guidelines are based on available information. WSDOT 
recognizes that the information is evolving and that testing the outcome of 
every crash scenario would be impossible.

In 1978, both cable barriers and beam guardrails were tested on 6H:1V slopes, 
meaning for every 6 feet of horizontal distance, the ground drops 1 foot 
vertically. Tests indicate that when a vehicle goes off the road on a 6:1 slope, 
its bumper may be higher than normal because the car’s full weight is not on 
the tires as it rides downhill. The bumper will remain high until the suspension 
compresses under the weight of the car.

Crash tests of vehicles striking guardrail placed on a 6:1 slope, 12 feet down from 
the top, found vehicles hit the rail higher than normal and went over the guardrail. 

Crash tests showed cable barrier is appropriate on 6:1 or shallower slopes. 
Research indicates concrete barrier should be used only on even flatter 
surfaces – 10:1 or flatter.

Cable barrier use in ditches
National research conducted in April 2004 revealed that sedans could nose 
under and lift the cable barrier when the barrier is placed near the bottom of 
the ditch.

The tests, conducted by the Federal Highway Administration, used cable 
barriers installed in a ditch with 6:1 slopes that allowed the vehicle to drive over 
the bottom of the ditch before hitting the barrier on the opposite, uphill side. 
The barrier was effective when placed within a foot of the ditch bottom, but 
vehicles could nose under barriers placed 4 feet from the bottom. 

Researchers found that vehicle suspension would compress, pulling the body 
of the car down toward the tires until the tires hit the bottom of the ditch. With 
barriers 4 feet uphill from the bottom of the ditch, the compression would allow 
the front bumper and hood of the car to push under the barrier before the 
suspension rebounded. 

A month after the federal tests were conducted, WSDOT directed engineers 
to avoid placing cable barrier between 1 foot and 6 feet from the bottom of 
the ditch on new projects until a final recommendation was made. Since then, 
national roadside design guidelines, from the American Association of State 
Highway and Transportation Officials, advised designers that cable barriers are 
most effective outside 1 foot to 8 feet from the bottom of a sloping median ditch. 
WSDOT led the association’s efforts to update the Roadside Design Guide.

Other states using cable barrier
Cable barriers have been used in medians for decades, but their use became 
widespread only since the 1990s.

The New York Department of Transportation developed the first crash-tested 
cable barriers for roadside use in the 1960s. It was the first state to install them 
in medians. New York also was the first to evaluate the performance of cable 
median barriers that already were in use.

Evolution of crash test criteria, 
and crashworthiness defined

The evolution of protective highway barrier 
design has been accompanied by, and 
often led to, new designs for barrier use 
and durability.

1960s – First crash test criteria

A one-page document by the 
Transportation Research Board, then the 
Highway Research Board, outlined the first 
crash test standards for barriers: Safety 
devices intended for roadside use should 
be tested by striking them at a 7-degree 
and a 25-degree angle with a vehicle 
traveling 60 mph. The current criteria, 
found in the National Cooperative Highway 
Research Program (NCHRP) Report 350,  
are about 132 pages long.

1977 – Cable median barriers included 
in national design standards

The American Association of State Highway 
and Transportation Officials included 
information on a two-cable median barrier 
in its 1977 Guide for Selecting, Locating, 
and Designing Traffic Barriers. In 1988, 
information on a three-cable median was 
included in its Roadside Design Guide. 
New York and Missouri already were using 
cable barriers in medians.

1988 – Crashworthy defined

The American Association of State 
Highway and Transportation Officials 
defined “crashworthy” in its Roadside 
Design Guide: “A feature that has been 
proven acceptable for use under specified 
conditions either through crash testing 
or in-service performance.” According 
to national standards, a barrier is 
crashworthy if it successfully restrains 
a vehicle, doesn’t allow it to roll over, 
doesn’t bring the vehicle to a violently 
abrupt stop and doesn’t puncture the 
vehicle striking it.

1993 – Federal government adopts 
crashworthiness procedures

The Federal Highway Administration 
adopted the NCHRP crashworthiness 
procedures and required that all new barriers 
in the National Highway System meet the 
crashworthiness criteria by 1998.
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In the 1980s, Missouri was next to experiment with cable median barrier. That state 
used a 33-inch tall low-tension cable system in areas where cross-median crashes 
occurred. Based on good performance results, Missouri installed more cable 
median barrier, and today the state has about 250 miles of it along highways. 

North Carolina began installing test sections of cable median barrier in the mid-
1990’s, and as a result of studies following its installation, the state’s policy now is 
to install some type of barrier in all medians 70 feet wide or narrower. Cable barrier 
accounts for about 600 miles of cross-median protection in North Carolina. 

Currently, Washington state has more than 165 miles of cable median barrier 
installed and has plans to install another 20 miles by 2008.

(See Appendix B for detailed information about other states use of cable 
median barrier.)

Figure 3.7  States reporting cable median barriers

Year No. States reporting cable median barrier use

1997 4 North Carolina, Washington, South Dakota and Missouri.

2004 14
Alabama, Arizona, Iowa, Mississippi, Missouri, Nebraska, Nevada, New York, 
North Carolina, South Carolina, Washington, Wisconsin, New Jersey and 
Minnesota 

2006 25
Maine, Pennsylvania, Virginia, North Carolina, Georgia, Florida, Alabama, Ohio, 
Indiana, Illinois, Wisconsin, Iowa, Missouri, Arkansas, Texas, Oklahoma, North 
Dakota, Montana, Idaho, Washington, Oregon, Nevada, Utah, Colorado, Arizona.

Looking ahead
Part of WSDOT’s continued commitment to improving highway safety includes 
watching for innovations and improvements in technology and testing techniques.

Research is under way that should provide WSDOT with new information about 
barrier performance. This research includes a review of how different barriers 
perform when struck by larger trucks and SUVs that recently have gained 
popularity. The tests will consider how barriers might be improved to respond 
to vehicles with a higher center of gravity and higher bumpers.

Also, researchers are analyzing the use of all barriers on slopes. Cable median 
barrier has been researched more than any other type of barrier, and these 
tests should update information about the performance of other barriers to the 
same level.

WSDOT is aware of experimental technologies, monitors their progress and 
sometimes participates in their development.

Current performance data on serious crashes averted
WSDOT has installed more than 165 miles of cable median barrier along 
highways in Washington state. WSDOT engineers analyzed data for the 
locations where cable median barrier had been installed by the end of 2006. 
These locations totalled almost 135 miles. Much of the information in this 
chapter is based upon this analysis and indicates what effect the cable median 
barrier had on safety.

The number of cross-median crashes and the number of fatal and disabling 
median crashes has dropped. This is even more significant considering that 
the risk for crashes is higher because there are more vehicles on the road. With 
the exception of I-5 in  Marysville, no one has died in a cross-median collision 
since the cable median barrier was installed.
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From 2000, installation of cable median 
barrier on Washington state highways 
has grown more than 165 miles.
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Through cable median barrier fatal
and disabling injury collisions
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Where cable median barrier has been 
installed, the number of fatal and 
disabling collisions through cable 
median barrier has been very small.
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WSDOT engineers performed a more detailed review of each location 
where cable median barrier had been installed before the end of 2006. They 
compared collision and injury data for the five-year period before the cable 
median barrier was installed with data after it was installed. Here’s what this 
research showed: Cable median barriers significantly reduce the number of 
cross-median collisions and fatal and disabling injury collisions.

Fatal and disabling injury median collisions dropped 71 percent after cable 
median barrier was installed: The average annual number of disabling and 
deadly median collisions decreased from 18.6 to 5.3 per year. The average annual 
fatal median collisions dropped from 7.2 per year to 0.8 per year, a reduction of 89 
percent, with all of the fatal collisions after installation occurring in the Marysville 
section. Collision rate data can be found in figure 3.11. When factoring in the 
traffic volume, the rate of fatal and disabling median incidents dropped from 0.88 
collisions per 100 million vehicle miles traveled to 0.33 collisions per 100 million 
vehicle miles traveled, a reduction of 63 percent.
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Cable median barrier program, limited access highway
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Figure 3.9 

Collision rates before and after cable median barrier installation, through 2006

Before After
Percent 
change

Annual median collisions 168 444 +164 

Median collision rate (per 100 million vehicle miles) 8.00 14.55 +82 

Annual disabling median collisions 11.4 4.5 -61 

Annual fatal median incidents 7.2 0.8* -89 

Disabling median collision rate (per 100 million vehicle 
miles)

0.54 0.22 -59 

Fatal median collision rate (per 100 million vehicle miles) 0.30 0.10 -69 

* Some cable barrier data includes all data available from the date when the barrier was 
installed, which in some locations occurred before 2002

The rate of fatal and disabling collisions for specific highway locations before 
and after cable median barrier was installed is shown in figure 3.9. While the 
rate of disabling collisions shows an increase for the I-90 sections in the Moses 
Lake area, the rate is distorted due to the short evaluation period and low 
traffic volumes in those locations. 

Source: WSDOT Transportation Data Of�ce
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Figure 3.10 

Median collisions per 100 million vehicle miles traveled, before and after 
cable median barrier installation

Cable median barriers significantly reduced the number of cars crossing 
the median: The number of cross-median collisions and cars crossing into 
oncoming traffic decreased 74 percent after cable median barrier was installed, 
from 42.4 per year to 11.2 per year. The rate of cross-median collisions 
dropped from 2.01 collisions per 100 million vehicle miles traveled to 0.61 
collisions per 100 million vehicle miles traveled, a 70 percent reduction. These 
numbers suggest that in 10 years, 64 fatal collisions and 69 disabling collisions 
could be avoided in the sections where we have installed cable median barrier. 
With increases in traffic volume, that estimate could be even higher.
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Figure 3.11 

Cross-median collision rates before and after cable median barrier 
installation, through 2006

Before After
Percent 
change

Annual cross-median incidents 42.4 11.2 -74 

Cross-median collision rate (per 100 million vehicle miles) 2.01 0.61 -70 

Annual disabling cross-median collisions 5.2 1.5 -71 

Annual fatal cross-median collisions 4.4 0.4* -91 

* All fatal collisions were in the Marysville section.

Cable median barriers increased the number of collisions reported: Installing 
cable median barrier increases the number of collisions reported because many 
of those collisions involve vehicles hitting a barrier that wasn’t there before. 

Previously, many drivers who entered the median may have stopped or regained 
control in the median without hitting anything. In the sections where cable median 
barrier was installed, the annual number of median collisions increased by 164 
percent from 168 per year to 444 per year. The rate of median collisions increased 
from eight to 14.55 collisions for every 100 million vehicle miles, an increase of 82 
percent. Most of these collisions only resulted in property damage.

How does cable median barrier perform 
compared with other barriers?
WSDOT engineers performed two studies, a systemwide study and a comparative 
section study, to assess the relative effectiveness of cable barrier, concrete barrier 
and guardrail. 

The system-wide study reviewed nearly 10,000 median barrier collisions that 
occurred on Washington state highways during the last five years. For concrete 
barrier and beam guardrail, researchers analyzed collisions that occurred from 
2002 through 2006 where a barrier was the first or second object struck by 
vehicles. This five-year period represents the most recent highway collision 
data available. 

The comparative section study examined specific highway segments with cable 
median barrier and concrete barrier. WSDOT engineers compared 135 miles 
of highway with cable median barrier and 58 miles of highway with concrete 
median barrier. The engineers selected the concrete barrier locations because 
they had some characteristics that were similar to highway locations with cable 
median barrier and because they were locations that the public suggested were 
comparable to locations where WSDOT has installed cable median barrier.

To review results for specific highway locations, see Appendix A.
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Median barrier effectiveness 
comparison: number of vehicles 
involved in each incident, system-wide, 
2002-2006*

Percent

Reducing the risk of death and injury: Cable barrier more effective than 
concrete; I-5 Marysville is an anomaly

The systemwide study revealed that 21 percent of crashes in medians where 
cable barrier is used resulted in injury or death. This is lower than the 39 
percent of crashes that resulted in injuries or death where concrete barrier is 
used or 38 percent where guardrail is used. If I-5 in Marysville is excluded, 
crashes in medians with cable barrier result in the lowest percentage of 
disabling and fatal collisions at 1.6 percent. This is significantly lower than 
crashes in medians with concrete barrier at 1.9 percent and guardrail at 2.5 
percent. I-5 in Marysville appears to be an anomaly because it is the only 
location with cable barrier where fatalities have occurred.

Cable barrier is more likely to stop vehicles in the median

Because concrete barriers are significantly more rigid than cable barriers, they 
perform differently in terms of restraining vehicles. Data from the comparative 
section study revealed that most vehicles that crashed into a concrete median 
barrier were directed back into lanes of traffic. Cable median barriers usually 
stopped vehicles within the median, preventing a second crash with another 
vehicle. Five percent of vehicles that struck cable median barrier went through the 
barrier and entered opposing lanes of traffic compared with 2 percent that went 
through concrete barrier.

Figure 3.13

Median barrier effectiveness: containing vehicles, comparative section study, 
2002-2006*

Barrier performance Cable barrier Concrete barrier

Contained in median ** 657 (85%) 355 (38%)

Redirected *** 76 (10%) 556 (60%)

Cross-median **** 41 (5%) 22 (2%)

Total 774 933

** Contained in median: The vehicle hit the barrier and did not re-enter any lanes of traffic.

*** Redirected: The vehicle hit the barrier and rebounded into the lanes of traffic.

*** Cross-median: The vehicle hit the barrier, went across the median and entered 
the opposing lanes. To be conservative, WSDOT considered any incident as a cross-
median incident whether or not there was a collision with opposing traffic.

Cable median barrier reduces the risk of multiple vehicle collisions

As Figure 3.14 shows, vehicles that hit cable barrier are significantly less likely 
to involve multiple vehicles than guardrail and concrete barrier. 

Barrier type
Reported 
collisions

Not stated No injury Possible injury Evident injury Disabling injury Fatal

Cable barrier 774 13 (1.7%) 599 (77.4%) 75 (9.7%) 70 (9.0%) 11(1.4%) 6 (0.8%)

Cable barrier (without Marysville) 510 9 (1.8%) 402 (78.8%) 46 (9.0%) 45 (8.8%) 8 (1.6%) 0

Beam guardrail 2,204 55 (2.5%) 1,317 (59.8%) 493 (22.4%) 284 (12.9%) 40 (1.8%) 15 (0.7%)

Concrete barrier 7,004 156 (2.2%) 4,106 (59.8%) 1,772 (25.3%) 837 (12.0%) 96 (1.4%) 37 (0.5%)

Total 9,982 224 (2.2%) 6,022 (60.3%) 2,340 (23.4%) 1,191 (11.9%) 147 (1.5%) 58 (0.6%)
* Some cable barrier data includes all data available from the date when the barrier was installed, which in some locations occurred 

before 2002

Figure 3.12

Median barrier effectiveness: Preventing injury, system-wide, 2002-2006*
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Median barrier effectiveness: number of injuries per collision, system-
wide, 2002-2006*

As Figure 3.15 shows, vehicles that hit cable barrier result in fewer injuries per 
collision than concrete barrier or guardrail.

Figure 3.15

Cable barrier Concrete barrier Beam guardrail

Single vehicle collision 0.19 0.45 0.46

Multiple vehicle collisions 1.04 0.69 0.70

All collisions 0.34 0.53 0.55

Washington state highways

* Some cable barrier data includes all data available from the date when the barrier was 
installed, which in some locations occurred before 2002.

Concrete barrier more effective than cable at reducing the 
risk of cross-median collisions
As the comparative study in Figure 3.16 indicates, when compared with cable 
barrier, concrete barrier more effectively reduced the risk of cross-median 
collisions. However, crossing the median into oncoming traffic isn’t the only 
concern for drivers. Because concrete barrier is more rigid than cable barrier, 
the overall risk of death is nearly equal to crossing into oncoming lanes because 
vehicles rebound off of the barrier into traffic, and they experience greater impact 
when crashing into the barrier. Five of the seven fatal concrete barrier crashes 
involved vehicles that were redirected into the lane of traffic. I-5 in Marysville 
appears to be an anomaly because it is the only location with cable median barrier 
where fatalities have occurred.

Figure 3.16

Median barrier effectiveness: cross-median and fatal crashes, systemwide, 2002-2006 

Cable barrier 
statewide  

(135 miles)

Cable barrier 
excluding 

I-5 Marysville 
(125 miles)

Concrete barrier 
(58 miles)

Cross-median incidents 41 (5%) 20 (5%) 22 (2%)

Cross-median rate (per 100 million 
vehicle miles traveled)

0.61 0.47 0.28

Fatal crashes 6 (0.8%) 0 (0%) 7 (0.8%)

Deaths 10 0 10

Fatal crash rate (per 100 million 
vehicle miles traveled)

0.10 0 0.09
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What else did the data reveal about cable median barrier?

Cable median barrier significantly reduces the number of rollover collisions

Rollover collisions can occur when people drive off the road, sometimes 
in highway medians. WSDOT research revealed that cable median barrier 
significantly reduced the risk of rollover collisions, though when vehicles 
start to roll over before they hit the cable barrier it is unlikely to stop them. In 
eight incidents, a vehicle that rolled over crossed the median and entered the 
opposing lanes. Here’s what WSDOT found regarding locations where cable 
barrier was installed in the median:

• The number of rollover collisions in the median decreased 43 percent, from 
62.2 to 35.7 per year.

• The number of disabling and fatal rollover collisions decreased from 8.6 to 
3.1 per year.

• The average annual fatal rollover collisions dropped from 2.4 per year to 
0.3 per year, with all of the fatal rollover collisions on I-5 in Marysville.

When factoring in traffic volumes, the rate of rollover incidents dropped from 2.97 
collisions per 100 million vehicle miles to 1.5 collisions per 100 million vehicle 
miles, a reduction of 50 percent, after cable median barrier was installed.

Figure 3.17 – Median rollover collisions for 135 miles of Washington state 
highway cable median barrier

Before After Percent change

Annual median rollover collisions 62.2 35.7 - 43

Median rollover collision rate  
(per 100 million vehicle miles)

2.97 1.50 - 50

Annual disabling median rollover collisions 6.2 2.8 - 55

Annual fatal median rollover collisions 2.4 0.3* - 88

* All fatal collisions were on I-5 in Marysville.

Little difference in performance between high-tension and low-tension 
cable median barrier

WSDOT compared high-tension cable barrier and low-tension cable barrier. With the 
exception of fatal collisions, which all occurred on I-5 in Marysville, there was not a 
significant difference in the overall injury severity. The percentage of cross-median 
collisions was less for the high-tension cable barrier (3.8 percent) compared with the 
low-tension cable barrier (5.6 percent). However, some of this difference may be due 
to the fact that the high-tension cable barrier has been installed more recently, after 
WSDOT revised guidance regarding placement on slopes.

Figure 3.18 – Injury severity by cable median barrier type

Barrier type
Reported 
collisions

Not 
stated

No injury Possible injury Evident injury Disabling injury Fatal

Low-tension 
Contained in 
median

543 (87.9%) 12 (1.9%) 431 (69.7%) 50 (8.1%) 44 (7.1%) 4 (0.6%) 2 (0.3%)

Redirected 40 (6.5%) 1 (0.2%) 30 (4.9%) 4 (0.6%) 3 (0.5%) 1 (0.2%) 1 (0.2%)

Cross-median 35 (5.6%) 0 12 (1.9%) 7 (1.1%) 9 (1.5%) 4 (0.6%) 3 (0.5%)

High-tension 
Contained in 
median

114 (73.1%) 0 97 (62.2%) 10 (6.4%) 7 (4.5%) 0 0

Redirected 36 (23.1%) 0 28 (17.9%) 2 (1.3%) 5 (3.2%) 1 (0.6%) 0

Cross-median 6 (3.8%) 0 1 (0.6%) 2 (1.3%) 2 (1.3%) 1 (0.6%) 0
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WSDOT’s analysis included an evaluation of variables to determine 
if any of these factors seemed to influence barrier performance:
Type of vehicle involved: The type of vehicle involved in the collision seems to 
have some influence on the outcome of the collision. It appears that passenger 
cars are more prone to cross-median collisions than other vehicle types (74 
percent). Pickups, flatbed trucks, and vans appear to be more susceptible to 
rolling over in the median. While these vehicles were involved in 38 percent of 
median collisions, they account for 50 percent of the vehicles that rolled over.

Curves: Collision rates declined as the number of curves in the highway increased, 
however the difference in collision rates was not statistically significant.

Posted speed: The rate of collisions are statistically the same in locations where 
the posted speed limit is 70 mph compared with 60 mph. Fatal and disabling rates 
are greater at higher posted speeds. 

Traffic volume: Sites with the lowest traffic volumes, less than 25,000 vehicles 
per day  on average, exhibited the highest rate of median collisions and the 
highest rate of fatal and disabling collisions in both before and after a barrier 
was installed. This is to be expected since a single collision can have a 
significant affect on the rates in locations with lower traffic volumes. Rates for 
other traffic volumes were randomly dispersed.

Horizontal curve radius: The rate of median collisions does not appear to be 
influenced by the radius, or sharpness, of the horizontal curves. 

Presence of shoulder rumble strips: The presence of shoulder rumble strips 
does not seem to influence barrier performance. Most locations with rumble strips 
were rural highways.
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Conditions that increase the 
likelihood of crossover collisions

Barriers can help mitigate – and at the 
same time add to – the risks when drivers 
make uncontrolled entries into the median. 
Another set of opportunities for reducing 
median entry and crossover risks lie in 
identifying common roadway and driving 
conditions that appear to increase the 
likelihood of uncontrolled median entry. 
The southbound stretch of I-5 in Marysville 
appears to be a section where some of 
these situations prevail in ways that make 
the highway particularly vulnerable to 
median entry incidents. 

• driving under the influence

• reckless and aggressive driving

• falling asleep at the wheel

• exceeding safe speeds

• increasing traffic volumes  

• high traffic speeds

• areas where vehicles merge

• closely spaced interchanges

• curves  

• collisions where traffic is 
deflected into the median

• weather

As discussed in Chapter 2, crossover collisions are a significant concern 
and contribute to a large portion of the disabling injuries and fatalities on 
the state highways.

WSDOT employs a number of devices and highway design elements to 
help drivers stay on the road and away from oncoming traffic, including 
rumble strips, generous lane widths, guide posts and reflective lane markers. 
WSDOT reviews all of these features as engineering knowledge about median 
protection and crossover collisions evolves, and as resources allow. 

In general, WSDOT and WSP prefer wide medians because they provide more 
space for errant vehicles to decelerate and stop. However, in locations where 
space is limited, like I-5 through downtown Seattle, or in environmentally 
sensitive areas, wide medians are not practical. 

Median barriers help reduce risk for drivers who run off the road, but they are 
something that motorists can hit. Vehicles that strike highway median barriers, 
especially concrete barriers, experience a significant force of impact and can 
be crushed, roll over or redirected back into traffic to strike another vehicle. 

Weighing the benefits of any cross-median protection system against the 
new risks the system itself is a classic benefit-risk tradeoff. WSDOT carefully 
considers both benefit and risk when adopting policies for the installation of 
all such cross-median protection systems, with the aim of selecting the most 
appropriate system for each site.

WSDOT’s cable median barrier program
Prior to 2001, WSDOT followed the guidelines in the AASHTO Roadside Design 
Guide and installed barrier where the freeway median was 30 feet wide or less. 
In 2001, WSDOT evaluated this policy and decided that increasing the median 
width where barriers are used to 50-feet wide or less would further enhance 
safety. WSDOT engineers analyzed the freeway system and, using criteria from 
the new policy, found approximately 185 miles that were candidates for cable 
barrier, of which 25 miles already were installed.

As is discussed in Chapter 3, approximately 135 miles of cable median 
barrier had been installed by the end of 2006 and another 30 miles was under 
construction. An additional 20 miles is planned for installation in 2007 and 
2008. When these sections are complete, all of the freeway medians that are 
50 feet or less will have median barrier. WSDOT is studying other applications 
of median barrier, such as on divided highways that are not freeways.

How does WSDOT make decisions about median barrier and 
what policies guide them?
WSDOT considers several factors when deciding whether or not to install 
median barrier, and which type of median barrier systems to use in each 
location. Engineers currently choose from three primary types of median 
barrier: W-beam guardrail, high-tension cable barrier and concrete barrier. All 
of the barrier systems used on WSDOT highways have been tested and met 
federal and state safety requirements and standards when they were installed. 
WSDOT’s policies regarding median barrier are published in WSDOT’s Design 
Manual. The following are some of the factors WSDOT engineers consider:

Chapter 4:  WSDOT’s current policies and programs for use of cable median barrier
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Median barrier use

WSDOT Design Manual, section 700.06 states: “Provide median barrier on full 
access control multi-lane highways with median widths of 50 feet or less and 
posted speeds of 45 mph or more. Consider median barrier on highways with wider 
medians or lower posted speeds when there is a history of cross-median accidents.” 

Crashworthiness

Effective Oct. 1, 1998, the Federal Highway Administration required that all new 
barrier installations on highways on the National Highway System be found 
crashworthy according to the National Cooperative Highway Research Program 
Report 350 criteria. Median barriers must be tested according to prescribed test 
conditions to show that they can contain a vehicle without transferring excessive 
force to vehicle occupants or rolling the vehicle. Crashworthiness is a balance 
of these two factors. The challenge is designing a barrier strong enough to stop 
an errant vehicle, but not so rigid that it will result in serious injury to vehicle 
occupants when they hit the barrier at 60 mph or more. 

Deflection distance

One of the critical considerations 
is deflection, how much a median 
barrier moves laterally after a vehicle 
strikes it. Different barriers have 
different deflection characteristics 
because some types of barrier are 
more rigid than others. In general, 
barriers that flex when they’re struck 
by a vehicle absorb some of the force 
of impact. This typically reduces the 
forces on the people inside the errant 
vehicle. A large deflection requires 
additional space for the barrier 
because any objects that are being 
shielded, like oncoming traffic or a 
tree, must be outside the deflection 
distance. In general, this limits the use 
of cable barrier to areas with medians 
wider than 24 feet.

WSDOT Design Manual 710.05 (2) directs designers not to place barriers where 
they could deflect into oncoming traffic: “In median installations, the deflected 
system must not become a hazard to oncoming traffic. Use a rigid system 
where deflection cannot be tolerated, such as in narrow medians or at the edge 
of bridge decks or other vertical drop-off areas.” 

WSDOT Design Manual 710.05 (5) states: “In narrow medians, avoid placement 
where the design deflection extends into oncoming traffic.”

The WSDOT Design Manual recommends using rigid barriers in locations 
where there is less than 8 feet between the barrier and nearest traffic lane. This 
provides space for maintenance crews to pull over and repair or reposition the 
barrier without blocking a lane of traffic.

WSDOT Design Manual 710-5 (5) states: “Avoid installing deflecting barriers in 
medians that provide less than 8 feet from the edge of the traveled way to the 
face of the barrier.”

WSDOT Design Manual 710.07 (3) states: “Whenever site conditions permit, provide 
at least 14 feet of clearance from the adjacent lane edge to the cable barrier.” 

Figure 4.1

A large deflection requires additional 
space because any objects that are being 
shielded, like oncoming traffic or a tree, 
must be outside the deflection distance. 
This limits the use of cable barrier to areas 
with medians wider than 24-feet.

Examples of other strategies 
WSDOT used to reduce the risk 
of crossover collisions

Cable median barrier is only one option 
for engineered protection against 
crossover collisions. Other forms of this 
protection are illustrated on page 37 of 
this report, and examples of their use 
are provided below.

SR 904 in Cheney
A significant number of severe collisions 
occurred on an eight mile section of SR 
904 through Cheney, which serves as the 
city’s main street and primary connection 
to I-90 and Spokane. WSDOT worked with 
other state and local agencies to reduce 
the number and severity of collisions. 
Emphasis patrols targeted speeding, 
aggressive driving and impaired driving, 
which were the major causes of collisions 
on the road. Driver education campaigns 
targeted local residents and Eastern 
Washington University students. Crews 
added turn pockets, improved illumination 
at key intersections, installed centerline 
and shoulder rumble strips along several 
miles of the highway, and restricted 
passing on the two-lane highway for 
several miles. In the two years after the 
project began, total collisions decreased 
by 21 percent, alcohol-related collisions 
decreased by 36 percent and fatal and 
disabling collisions decreased 70 percent.

US 12 Tri-Cities–Walla Walla
WSDOT  first installed centerline rumble 
strips in 1996 and 1997 along a 38-mile 
segment of U.S. 12 between the Tri-Cities 
and Walla Walla. Data revealed a 52 percent 
decrease in crossover collisions after the 
rumble strips were installed. 

SR 270 Pullman - Idaho state line
For more than a decade, WSDOT had 
planned to divide nearly nine miles of  
SR 270 connecting Pullman and Moscow, 
Idaho, to help prevent head-on and other 
severe collisions. Increasing development 
and real estate costs led to funding 
shortfalls, prompting WSDOT to change 
its plan. Instead, the rural highway is being 
expanded into four lanes with turn lanes 
and a 14-foot paved median separating 
traffic. Construction is under way.
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Types of cable median barrier
There are two types of cable barrier: low-tension and high-tension. The WSDOT 
Design Manual 710.07 indicates: “For new installations, the high-tension cable 
barriers are the first choice.” This is because high-tension cable barrier requires 
less deflection distance, which means that it can be placed closer to traffic. In 
addition, it is easier to maintain than low-tension cable barrier. 

Median slope

The placement of cable median barrier on slopes can affect its performance. 
When placed on steep slopes, vehicles may be able to go over the barrier. 
When placed near the bottom of a ditch, recent experience and research has 
shown that vehicles can nose under the barrier. See Chapter 3 page 41 and 
Chapter 5, page 66.

Most barriers must be constructed on relatively level ground. 

Cable barrier is thought to be an exception to that. It has been tested and its 
performance accepted on slopes up to 6:1. WSDOT’s Design Manual 710.07 (3) 
states: “Do not place this barrier [cable] on a side slope steeper than 6H:1V”, and 
provides a figure showing engineers where cable median barrier can be installed 
on slopes. However, this report suggests that more research is needed.

Figure 4.2 
WSDOT Design Manual placement criteria

Slopes beyond the barrier can be greater than 6:1 without affecting the barrier’s 
effectiveness. Where slopes are 10H:1V or flatter, the WSDOT Design Manual 
710.05 (5) states “At these locations, position the barrier as close to the center as 
possible so that the recovery distance can be maximized for both directions.”  

Drainage

Barrier can affect highway drainage. If not properly addressed, drainage problems 
can create ponds and puddles on a high-speed roadway. Guardrail and cable 
median barrier do not block water from draining off the highway. Concrete barriers 
block water and channel it. As a result WSDOT often must install drains to collect the 
stormwater. Treatment requirements may apply to the stormwater drainage system.

In addition, if WSDOT must flatten the median slope to install median barriers, 
the shallower ditch in the median may not be adequate to collect the stormwater 
accumulations. An enclosed drainage system may be necessary. 

Examples of other strategies 
WSDOT used to reduce the risk of 
crossover collisions (continued)

SR 101 Morse Creek in Port Angeles
Comprehensive efforts to enhance 
safety on SR 101 between Sequim and 
Port Angeles began in 2005, when nine 
highway fatalities occurred during a five 
month period. The two-lane highway 
dips, curves and crosses a narrow bridge 
at Morse Creek. There also have been a 
significant number of head-on collisions 
involving inebriated drivers in this area. 
Local community members originally 
requested concrete barrier, but the cost far 
exceeded available funding and concrete 
median barrier would have unacceptably 
narrowed the driving lanes. Instead, 
WSDOT engineers added wide centerline 
striping and rumble strips, reduced the 
speed limit from 50 mph to 45 mph around 
the curves, and put in warning signs with 
flashing yellow lights and rumble strips 
across the lanes to warn drivers of the 
curve ahead. WSDOT does not yet have 
safety data because this $40,000 project 
was completed just recently. Anecdotal 
information indicates that the changes are 
enhancing safety. 

SR 18 in south King County

In 1994, WSDOT started a $600+ million 
project to transform SR 18 from a rural 
two-lane highway to a modern four-lane 
divided freeway connecting I-5 and  
I-90. This work has been done in 
segments starting in Auburn. Major 
portions of the overall projects have 
already have been completed along the 
28-mile highway. Other elements of this 
massive undertaking included widening 
the highway and shoulders, adding 
barrier, bridges and interchanges. WSDOT 
achieved a major safety milestone when 
construction crews eliminated the last 
stoplight on SR 18 last year. The upgrades 
have cut the number of injury collisions 
to less than half, despite significant traffic 
increases.
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The WSDOT Design Manual 710.05 encourages engineers to consider drainage 
when selecting barrier types.

Environment

Grading slopes in a median can affect the natural environment. Grading can 
increase the amount of impervious surface, which could trigger a WSDOT  
requirement to collect and treat stormwater. In some instances, medians have 
been considered wetlands. WSDOT must consider carefully the environmental 
affects of installing guardrail or cable barrier posts, or grading for concrete barrier 
and possible environmental documentation and permit requirements.

Emergency response 

Median barriers can hinder emergency response. For example, if the barrier is 
positioned close to one side of a highway, there may not be enough room for 
emergency vehicles to get around stopped traffic in the roadway en-route to an 
emergency scene.

Snow and ice operations

WSDOT maintenance crews often use snow plows to push snow and ice off 
of highways into piles on the roadside. Traffic barriers placed close to highway 
lanes can reduce the amount of space available to store piles of snow. 

Barriers also can catch snow and create snow drifts. Cable median barrier’s 
open design is less likely to catch snow. WSDOT’s Design Manual 710.05 
directs engineers to consider snow removal and drifting. 

Barrier repair and maintenance

Typically, cable barrier repairs are quicker and less costly than repairs to 
guardrail or concrete barrier. However, guard rail and concrete barriers are less 
likely to require repair from minor collisions because they are more durable.

All types of barrier require regular maintenance. Cable barrier and guard rail 
require more intensive routine maintenance than concrete barrier. For example, 
crews must trim brush and weeds away from guard rail and cable barrier and 
must check cable barrier tension regularly.

Anytime maintenance workers are in a highway median they are exposed to 
nearby traffic, increasing their risk of injury. Increasing the time they spend in the 
median increases their risk. In addition, WSDOT often needs to restrict or redirect 
traffic during maintenance work to help keep workers and drivers safe. This can 
cause traffic delays, inconvenience drivers and increase the risk of collisions. 

Cost

Median barrier cost, both initial and long term, is a consideration. When 
different barriers are suitable for a location, engineers are encouraged to 
stretch limited funding by selecting the most cost effective barrier option. 

Installation costs per mile, including engineering, sales tax and associated 
materials and work, total $200,000 to $425,000 for cable barrier, $450,000 to $2.25 
million for guardrail and $650,000 to $2.7 million for concrete barrier. Grading to 
flatten slopes pushes costs to the higher end of the range. Grading is required 
much less frequently for cable barrier than for concrete barrier and guardrail. 

Routine repair costs for concrete barrier are low, and in many cases negligible. 
Cable barrier annual repair costs are approximately $2,600 per mile. Figure 
4.3 shows a comparison of the maintenance costs for the low-tension and 
high-tension cable median barrier systems. Based on this data, repairs to 
high-tension cable median barrier cost slightly less, and the number of hours 
required to complete the repairs are 16 percent less than low-tension barrier.
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Figure 4.3

 Repair costs for low- and high-tension cable median barrier

Number 
of repairs

Costs per repair Posts replaced per repair Staff hours per repair

Average High Low Average High Low Average High Low

Low-tension cable barrier 72 $838 $3,538 $156 5.6 22 1 14.0 57 3

High-tension cable barrier 147 $777 $3,550 $97 6.7 34 1 11.7 71 2

All cable barrier 219 $797   6.3 12.5
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Chapter 5:  Detailed review of the fatal collision Feb. 13 on I-5 in Marysville, and 
the facts of cable median barrier on I-5 in Marysville

The fatal collision on I-5 in Marysville on Feb. 13, 2007
A fatal cross-median collision occurred on Feb. 13, 2007 on I-5 in Marysville. 
WSP’s Major Accident Investigation Team examined the collision. The following 
information is summarized from their report, which can be found in Appendix D.

On Feb. 13, 2007, at 3:08 p.m., a fatal two-vehicle collision occurred on I-5 
approximately 0.36 miles south of 88th Street Northeast in Marysville. Events 
leading to the collision began when a 2001 Infiniti QX4, driven by Clifford Warren 
of Everett, entered the southbound lanes of the freeway from the 88th Street 
Northeast on-ramp and suddenly veered left. A number of witnesses in the 
southbound lanes of I-5 observed the Infiniti as it veered sharply to the left from 
the right lane of the freeway and entered the median. Witnesses said the Infiniti 
did not appear to slow, and the brake lights were not activated prior to entering 
the median. Several witnesses said they saw the SUV’s left turn signal activated 
as the vehicle began crossing the southbound lanes diagonally from right to left.  
The vehicle entered the median where it struck the high-tension cable barrier 
adjacent to the southbound lanes at an approximate 22 to 25-degree angle and 
drove over the barrier, bending one post over and dislodging a second. The 
vehicle continued to travel southeast and struck the low-tension cable barrier 
adjacent to the northbound lanes. The SUV hit the top two cables, carrying the 
top cable into the northbound left lane, where the SUV struck a Prevost charter 
bus head-on. 

Figure 5.1

The force of the crash killed Warren instantly, according to the Snohomish 
County Medical Examiner. Sigrid Wosnack, the bus driver, suffered a broken 
femur and shattered knee. 

The Medical Examiner did not find any other medical conditions that would 
have caused Warren’s death. Investigators were unable to determine a 
specific reason why Warren drove his 2001 Infiniti QX4 from the 88th Street 
on-ramp across all three southbound lanes, leading to the collision with the 
bus. However, a likely contributing factor was the alcohol he had consumed 
prior to driving. Studies show that driving skills are significantly affected at a 
0.07 blood alcohol content. According to the Washington State Liquor Control 
Board brochure “How Drinking Impairs Driving,” even at a lesser blood alcohol 
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content of 0.05, one’s thoughts, judgment and restraints are more lax, steering 
errors increase and vision is impaired. This condition significantly increases the 
potential for driving errors and the likelihood of a crash. At a minimum, Warren 
drove his vehicle in a negligent manner, unable to control his Infiniti as he 
entered the highway. RCW 46.61.5249 (1)(a) states in part: “A person is guilty 
of negligent driving in the first degree if he or she operates a motor vehicle 
in a manner that is both negligent and endangers or is likely to endanger any 
person or property, and exhibits the effects of having consumed liquor or an 
illegal drug.”  As a result of his own negligence, Warren crossed his entire 
intended direction of the freeway, crashed through the median barriers and 
collided with the bus driving in the opposite direction, clearly endangering all 
drivers in the immediate area.

How did the Infinity SUV override one cable median barrier 
and continue through a second cable median barrier?
WSDOT and independent experts from Safety Quest Inc., McKnight 
Laboratories, WSP’s Major Accident Investigation Team and WSDOT’s Materials 
Testing Laboratory investigated the collision to determine how the SUV got past 
two runs of cable median barrier. Related reports are in Appendix D.

What specific types of cable median barrier were involved in this incident?

The cable median barrier adjacent to the southbound lanes was a high-tension 
proprietary barrier known as a Cable Safety System, manufactured by Trinity 
Industries. In 2003, the Texas Transportation Institute crash tested this barrier 
in accordance with National Cooperative Highway Research Program Report 
350 Test Level 3 criteria. The Federal Highway Administration accepted this 
barrier for use on the National Highway System in an acceptance letter dated 
May 13, 2003. The barrier was installed by Petersen Brothers Inc. under a 
contract executed by WSDOT on June 8, 2006. The barrier was installed 
approximately 12-feet from the edge of the southbound travel lane on a slope 
up to 6:1, which is consistent with national guidelines and manufacturer’s 
recommendations. The design height of the Cable Safety System system is 
29.8 inches. The measured height of the top cable of the high-tension system 
at the scene of the collision, as determined by independent engineering 
company Safety Quest Inc., was 28.8 inches. According to the report prepared 
by Safety Quest: “[T]his height is considered within construction tolerances and 
should not have affected the performance of the system,” (See Appendix D, 
Safety Quest report, page 13). Furthermore, other three-cable barrier systems 
have been successfully tested with a 27-inch top cable height.

The cable median barrier adjacent to the northbound lanes was a low-
tension system, referred to in the American Association of State Highway 
and Transportation Officials, et al., “A Guide to Standardized Highway Barrier 
Hardware” as Weak Steel Post Cable Guardrail SGRO1a-b. The Texas 
Transportation Institute crash tested this barrier in accordance with National 
Cooperative Highway Research Program 350 Test Level 3 criteria. The Federal 
Highway Administration accepted this barrier for use on the National Highway 
System in an acceptance letter dated Feb. 14, 2000. 

Portions of the barrier were installed by Petersen Brothers under a contract 
executed by WSDOT on June 8, 2006. The barrier was installed approximately 17 
feet from the edge of the northbound travel lane on a 6:1 slope. The design height 
of the top cable of the low-tension cable barrier is 30 inches. The measured height 
of the top cable of the low-tension system, as determined by Safety Quest was 
29.8 inches.
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Why did the SUV override the high-tension cable median 
barrier adjacent to the southbound lanes?
The analysis conducted for this report found that three factors may have been 
involved in allowing the Infinity SUV to override the high-tension cable median 
barrier adjacent to the southbound lanes:

• the SUV’s steel bumper reinforcement was higher than the cable 
median barrier.

• the placement of the barrier on a slope and the trajectory of the SUV may 
have allowed the SUV to hit the barrier in a fashion that compromised its 
ability to arrest the vehicle.

• the impact of the SUV at the top of a cable barrier post may have crimped 
the top of the cable barrier post.

Height of the bumper in relation to height of the cable median barrier

The Infinity QXR bumper has a large bumper cover. Both the bumper and 
cover are designed to withstand at least a 5 mph collision. A steel bumper 
reinforcement is located behind the bumper cover. The steel bumper 
reinforcement behind the bumper cover is a critical component in any high 
speed collision with cable median barrier. When a vehicle such as the Infinity 
SUV hits cable median barrier at high speeds, the bumper cover typically will 
be crushed or break away, and the steel cable should engage the steel bumper 
and vehicle frame. The cable should stop the vehicle within the median. At 
WSDOT’s request, Safety Quest researched the height of the steel front bumper 
of a 2001 Infinity QXR and found it to be 27 inches. To place this bumper height 
in relation to other important dimensions:

• specified height of the top cable of Cable Safety System high-tension 
proprietary cable barrier is 29.8 inches.

• measured height of the top cable as determined from the Safety Quest 
crash investigation was 28.8 inches.

• bumper height of the vehicle used in crash tests to obtain Federal 
Highway Administration acceptance for Cable Safety System high-tension 
proprietary cable barrier was 23.4 inches.

Figure 5.2
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Placement of the barrier and the trajectory of the Warren SUV

Safety Quest engineers also investigated how the vehicle’s speed and the median 
slope affected the trajectory of the SUV and the height of its steel bumper when 
it encountered the cable system. In inspecting the slope of the median at the 
collision site, they found that the slope transitions from approximately a 10:1 slope 
at the shoulder to a 6:1 slope in the vicinity of the cable barrier. Using data from the 
previous crash tests to estimate the trajectory of an SUV traveling at 60 mph and 
a 25 degree angle, Safety Quest concluded that the tires of the SUV did not lose 
contact with the ground, but that the vehicle momentum may have lifted the chassis 
and caused the suspension to relax. This could effectively add additional height 
to the vehicle in relation to the ground and the cable. As a result, the height of the 
SUV’s steel bumper may well have been above the cable median barrier at the time 
of impact, defeating the system’s ability to arrest the vehicle.

Crimping the top of the cable median post

Some part of the SUV bumper hit the top of the cable median barrier post and 
bent it. The post pulled the cables down enough that the cables didn’t grab the  
SUV, and instead slipped under the vehicle. 

Why did the SUV go through the low-tension cable median 
barrier adjacent to the northbound lanes?
From their examination of the crash scene, engineers determined that cables 
making up the low-tension system had been pulled from their anchor housing 
assembly as the SUV apparently traveled through the barrier. This led to a focus on 
the anchor housing assembly, though other possibilities also were considered. 

To rule out a manufacturing defect in the materials used in cable barrier 
installation, WSDOT hired Mayes Testing Laboratories to perform an 
independent examination of three low-tension cable barrier anchor housing 
assemblies from random locations for strength and manufacturing defects. A 
new low-tension cable anchor housing assembly also was provided to Mayes 
Testing Laboratories to serve as a control for its experiments. Mayes Testing 
Laboratories hired sub-consultant Dwight Company Inc. to perform the tests.

Dwight Co. modified equipment to measure the maximum weight each anchor 
housing assembly could support, and the maximum distance the wire cable 
could move. The machine applied weight to each of the anchor housing 
assemblies in 5,000-lb. increments until failure. When the testing concluded, 
engineers found that the anchor housing assemblies passed the test: Free from 
manufacturer defects, they were capable of supporting a load of 25,000 lbs. 
without failing.

Examining the possibility that an installation defect caused the failure of 
the anchor housing assemblies

During the Feb. 13 collision, the top and middle steel cables were pulled from 
their anchor housing assemblies. The anchor housing assembly employs a 
wedge to secure the three steel cables. Observers at the collision scene noted 
that the low-tension cables pulled free of their anchor housing assemblies. 
They formed the hypothesis, tested by McKnight Laboratories, that the wedges 
did not properly secure the cables. When installing the wedge into the anchor 
housing assembly, crews place the wedge between the three steel cables and 
insert the wedge until they feel the cable is secure. They then bend strands to 
prevent any backward movement.
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Examination by McKnight Laboratories

McKnight Laboratories conducted an independent engineering investigation 
at WSDOT’s request to examine the damaged components of the low-tension 
cable median barrier system and to make a random inspection of undamaged 
sections of the system on I-5 in Marysville. The following procedures and tests 
were carried out:

• Field investigation: Determine the depth of the wedges in the anchor 
housing assemblies

• Tensile testing: Test cable barrier components for strength and defects

• Dynamic pendulum testing: Recreate the force of a collision using a one-
ton pendulum

• Metallurgical testing: Conduct a forensic investigation

One part of their investigation involved tests conducted at the Texas 
Transportation Institute (TTI) at Texas A&M University. Researchers performed 
weighted pendulum testing on anchor housing assemblies similar to those 
found on I-5 in Marysville. All of the cable barrier components used in this test 
were obtained from a cable barrier system manufacturer, not from existing 
stockpiles or installations. In these tests, an anchor housing assembly was 
attached to a weighted anchor and a 2,085-lb. pendulum. The pendulum 
swung away from the anchor at approximately 22 mph and applied force to 
the anchor housing assembly. The test measured the strength of the anchor 
housing assembly and simulated its reaction during a collision. Tests were 
performed to consider various cable-securing wedge depths, methods of 
driving the cable-securing wedge into the cable anchor assembly, cable 
alignments, pendulum velocities, and pendulum heights.

When this testing was complete, TTI submitted the results, photographs, videotape 
and anchor housing assemblies to McKnight Laboratories. McKnight Laboratories 
then examined the anchor housing assemblies collected from the Feb. 13, 2007 
collision site and from the weighted pendulum tests conducted by TTI.

During the examination, McKnight Laboratories noted that the wedge was 
made of a softer metal than the rest of the anchor housing assembly. The 
cables left marks on the  wedge when force was applied to the anchor housing 
assembly. These marks indicated that the wedge had not been seated deep 
enough to prevent the cables from pulling free. 

McKnight Laboratories concluded that: “Based on comparisons between 
the condition of the wedge, cable and markings on the inside of the spring 
compensating end castings, the results indicate that the wedge on the three 
cable assemblies that pulled out of the housings at the accident site were 
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caused by the wedge not having been properly and completely seated in the 
cast housing assemblies at the time of installation. If the wedge had been seated 
to a depth of approximately 14 mm or more, one would have expected that the 
wedge and cable would not have pulled out of the spring anchor assemblies.” 

The McKnight Laboratories report can be found in Appendix D.

Follow-up investigation of other anchor 
housing assemblies in Marysville
Learning that test results suggested that the wedge may not have been seated 
properly, WSDOT moved quickly to examine similar anchor housing assemblies 
in the Marysville area and elsewhere.

WSDOT first hired KBA Construction Management to investigate a sample of 
the low-tension cable median barrier in Marysville that was not involved in the 
collision on Feb. 13.  Their task was to examine:

• initial wedge depth.

• wedge depth after crews seated it deeper inside the anchor housing assembly.

• total wedge movement.

As KBA Construction Management examined the wedges they noted:

• the majority of wedges could be seated one tenth of an inch deeper.

• in some cases, crews had not bent strands of wire over the wedges.

• two wedges were protruding out of the anchor housing assembly.

• some assemblies were over- or under-tightened.

In addition to this work, WSDOT maintenance crews immediately began 
checking low-tension cable barrier systems around the state to search for the 
inconsistencies found on I-5 in Marysville. Crews checked over 1,800 anchor 
housing assemblies. They found that the vast majority of them were installed 
properly. Approximately 2 percent of low-tension cable barrier statewide displayed 
some inconsistencies similar to the low-tension cable barrier on I-5 in Marysville. 

What does WSDOT recommend to improve 
cable barrier performance?
Make routine inspections of in-service cable median barrier systems: Field 
investigations should be completed regularly to determine that all wedges in 
the low-tension cable median barrier system are sound. Inspections should be 
completed periodically and whenever barrier is hit and repaired. A representative 
sample of high-tension system installations also should be checked regularly.

Urge adoption of revised crash test criteria that use higher bumper 
heights: Questions about whether the bumper height or the trajectory of the 
Infinity SUV in the Feb. 13 crash have drawn attention to the changing fleet mix 
in favor of larger and higher vehicles. The criteria currently used to evaluate the 
crashworthiness of a system are being rewritten, and proposed criteria include 
using a larger truck in crash tests. As systems are tested using larger vehicles, 
modifications to existing barrier systems may be identified that will improve 
their performance. Ideally, the new testing should be performed by a national 
testing program supported by cooperative research funds with participation 
from the Federal Highway Administration. If a national approach cannot be 
established, WSDOT should consider funding and administering its own tests 
to help better understand the problem. The Midwest Roadside Safety Facility 
at the University of Nebraska is developing a new four-cable median barrier 



Cable Median Barrier - 63WSDOT/WSP

system that may provide some insight into the interaction of newer pickups and 
SUVs and cable median barriers.

Crash test criteria that currently are used to evaluate median barrier systems 
are being rewritten to include larger trucks. As systems are tested in 
accordance with this new criteria, modifications to existing barrier systems may 
be identified that will improve their performance.

Ideally, the new testing should be performed by a national testing program 
supported by cooperative research funds or Federal Highway Administration 
grants. If a national approach cannot be established, WSDOT should consider 
funding and administering its own tests to help better understand the problem.

Urge additional testing of cable median barrier on slopes. The performance 
of the Infinity SUV in riding over the high-tension barrier also has raised 
questions about the adequacy of crashworthiness testing of cable median 
barriers installed on flat surfaces. Testing should be considered with the barrier 
placed on typical medians, many of which have slopes. This will help support 
decisions about which type and configuration of cable barrier and hardware 
to use, based on established performance when barriers are installed on the 
variety of cross sections encountered in real life. Ideally, the new testing should 
be performed by a national testing program supported by cooperative research 
funds with FHWA participation. If a national approach cannot be established, 
WSDOT should consider funding and administering its own tests to help better 
understand the problem.

According to Ray, research on the proper placement of cable median barriers 
in relation to median slopes is needed, and guidance in this area is either 
outdated or never was completed. Some crash tests of high-tension cable 
median barriers have been performed on 4:1 slopes, but a comprehensive 
study of vehicle behavior when traversing typical depressed medians is needed 
to determine exactly where barriers should and should not be located. A new 
National Cooperative Highway Research Program project is underway that will 
look at the issue of guardrail and median barrier placement on slopes. National 
Cooperative Highway Research Program 22-22, “Placement of Traffic Barriers 
on Roadside and Median Slopes,” will examine a variety of types of guardrails 
and median barriers placed on slopes. WSDOT will encourage the project team 
to examine cable barrier placement. National Cooperative Highway Research 
Program 22-17, “Identification of Vehicular Impact Conditions Associated with 
Serious Ran-Off-Road Crashes,” is examining real-world impact conditions to 
try and re-examine the most relevant crash test conditions. This project has 
been active since 2001 and recently has been expanded.

Improve WSDOT’s tracking procedures: Drivers who hit cable median barrier 
do not always report the collision to the WSP. As a result, collision data is 
incomplete and may, for example, omit incidents where drivers drive away 
uninjured from a cable median barrier hit. Also, it is important that collision 
records capture information engineers need to evaluate barrier systems and 
installations. WSDOT should continue to make use of cable median barrier 
repair records to gather information that may not be captured in collision 
records. WSDOT should continue to track barrier repairs and, if necessary, 
improve them to ensure that information is collected in ways that make it easier 
to track trends and issues. 

Continue to monitor the performance of all cable median barrier: WSDOT 
will continue to monitor the performance of all cable median barriers on 
Washington state highways, and will report on the barriers’ performance 
annually for the next two years. 

Create procedures to install the wedge in low-tension cable barrier 
systems: WSDOT procedures for installing the wedges are not adequate to 
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ensure consistent seating of the wedges within the anchor housing assembly. 
WSDOT engineers will develop written instructions to help both construction and 
maintenance crews install the wedge correctly. 

Provide dimensions of fabricated parts and materials specifications for 
low-tension cable barrier systems to design engineers: If WSDOT decides 
to install low-tension cable barrier systems in the future, engineers will modify 
standard plans and special provisions to add dimensions and materials 
specification for low-tension cable barrier components to ensure compatibility 
of components from multiple manufacturers. Currently, WSDOT is installing 
only high-tension cable median barrier systems.

Improve the design of the cable-securing wedge in low-tension cable 
barrier systems: If WSDOT decides to install low-tension cable barrier 
systems in the future, engineers will investigate designs to improve the wedge.

Sponsor research to examine placement of high-tension cable barrier on 
slopes and crash tests with larger vehicles: WSDOT will request funding to 
sponsor research for new crash tests examining high-tension cable median 
barrier placement on slopes and its effectiveness with vehicles that have 
higher bumpers.

The facts of cable median barrier on I-5 in Marysville
In addition to investigating the Feb. 13, 2007 collision, independent expert 
Malcom Ray, P.E., Ph.D., and WSDOT engineers examined collisions on a 
10-mile stretch of I-5 through Marysville. Twenty-two cross-median incidents, 
four of which were fatal, have occurred on I-5 through Marysville since 
WSDOT installed cable median barrier in 1995. Ray and WSDOT engineers 
compared collision rates on I-5 in Marysville before and after cable median 
barrier was installed. They found mixed results.

The rate of fatal cross-median collisions increased 4 percent. Before 
cable median barrier was installed there were 0.27 fatal median collisions per 
million vehicle miles traveled; there were 0.28 after it was installed. This differs 
dramatically from every other location with cable median barrier in the state, 
where no fatal crossmedian collisions have occurred.

The rate of cross-median collisions decreased 63 percent. Before cable 
median barrier was installed there were 2.32 cross-median collisions per million 
vehicle miles traveled; after, there were 0.84.

The rate of disabling cross-median collisions decreased 63 percent. Before 
cable median barrier was installed there were 0.54 disabling median collisions 
per million vehicle miles traveled; after, there were 0.2.

The rate of rollover collisions decreased 55 percent. Before cable median 
barrier was installed there were 2.32 rollover collisions per million vehicle miles 
traveled; after, there was 1.

While the cable median barrier enhanced safety by many of these measures, 
the increase in fatal cross-median collisions is unique. There have been no fatal 
cross-median collisions in any other location in the state where cable median 
barrier has been installed. What’s unique about I-5 in Marysville?

Why are these collisions occurring on I-5 in Marysville?
Ray and WSDOT engineers reassessed I-5 traffic and safety data for 
Marysville. They determined that there is no single reason why there is a 
unique crash history in Marysville. Collisions overall in Marysville are less than 
the statewide average. Some factors that need additional study are:
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Speeds: Posted speeds in this stretch of I-5 transition between 70 mph and 
60 mph. In addition, a significant number of drivers exceed speed limits in 
this area. One out of every 2,000 drivers, more than 1,000 every month, are 
traveling at more than 90 mph in this area. This ranks fourth highest in the 
state of the 47 locations where WSDOT has permanent traffic recorders. In this 
location, faster drivers meet slower moving traffic. This mix of speeds can lead 
to weaving, tailgating and other aggressive driving behaviors, and force other 
drivers into erratic, reactive driving. 

Interchanges and ramps: North of Arlington, interchanges and ramps are 
relatively few and far between. Traffic on I-5 in Marysville enters and exits the 
freeway at many ramps: Smokey Point rest area, State Route (SR) 528, 88th 
Street Northeast, 116th Street Northeast, SR 531 and SR 530. Many of these 
ramps carry a high volume of traffic, and the traffic volumes have dramatically 
increased during the past several years. This increases merging and many 
related maneuvers by drivers.

Traffic volumes: Mirroring nearby residential and commercial growth, this 
more-than-10-mile section of I-5 has experienced dramatic traffic growth 
during the past 20 years. Traffic has roughly doubled. 

Urban meets rural: This 10-mile stretch of I-5 is often the northern boundary 
between free-flowing rural traffic and congested urban traffic in the greater-
Seattle area. Not all drivers anticipate the change in traffic conditions as they 
enter this area. Nineteen of the 22 cross-median collisions, and all of the fatal 
collisions in this area involved southbound vehicles crossing into northbound 
traffic. Nearly all of the most severe crashes occurred in the afternoon, which 
coincides with peak southbound traffic congestion.

What does WSDOT recommend to enhance 
safety on I-5 in Marysville?
WSDOT engineers recommend installing concrete barrier instead of the 
existing cable median barrier on the northbound side of I-5. The concrete 
barrier should nearly eliminate cross-median collisions. The recommendation 
has been made by Malcolm Ray, the independent expert, and endorsed by 
the WSP and WSDOT.  The recommendation reflects that this section of 
southbound I-5 has a high number of cross-median crashes. This new barrier 
installation should be placed at least 10 feet away from northbound highway 
lanes to allow room for emergency vehicles and a refuge area for disabled 
vehicles. The estimated cost of this improvement is $27 million.

WSDOT engineers recommend keeping the cable median barrier adjacent 
to the southbound side of I-5. Maintaining two barriers provides redundant 
protection from cross-median collisions. In addition, southbound drivers who 
run off the freeway will hit cable median barrier, which will absorb more of the 
force of impact, reduce the risk of rollovers, and reduce the risk of rebound 
collisions that involve other vehicles.

The decision to install concrete barrier is not without risk and cost. Concrete 
barrier is expected to reduce, but not eliminate, the risk of cross-median collisions. 
Concrete barrier will increase the risk that drivers who run off the freeway will 
rebound off of the barrier into other vehicles. Drivers who hit the concrete barrier 
also will experience a significantly higher force of impact than those who hit cable 
median barrier. 

Fatal median crashes on I-5 in Marysville
Four fatal cross-median crashes have occurred since WSDOT installed the 
cable barrier:
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As the vehicle continues forward, it lifts the 
cable median barrier and continues up the 
slope, while the cables pass over the top of 
the vehicle.

Figure 5.6

Sedan nosing under cable median barrier

This photo, from a 2004 Federal Highway 
Administration crash test, shows how 
the front tires of a sedan compress after 
hitting the bottom of a ditch. This allows 
the bumper of the car to nudge under the 
lowest barrier cable.

Oct. 31, 2003, milepost 205.5: a southbound Subaru Legacy crossed the 
median, went under the cable median barrier and hit a northbound vehicle. 
Both drivers were killed.

Dec. 15, 2004, milepost 205.4: a southbound Ford Explorer crossed the 
southbound lanes and median, went through the cable median barrier and hit a 
northbound vehicle. A passenger in the northbound vehicle was killed.

May 30, 2005, milepost 202.97: a southbound Ford F350 pickup towing a 
37-foot fifth-wheel trailer ran off the freeway, entered the median, hit the cable 
barrier and overturned onto the northbound lanes. A northbound vehicle hit the 
pickup and trailer. Three people in the northbound vehicle were killed.

Feb. 13, 2007, milepost 200: an Infinity QXR sport utility vehicle entered 
I-5 southbound at 88th Street and traveled across three traffic lanes, drove 
over one cable median barrier, crossed the median, through a second cable 
median barrier, and hit a northbound bus. The Infinity driver was killed. Detailed 
information about this crash can be found in Chapter 6.

Four other fatal crashes occurred in the median during this time:

May 20, 2000, milepost 205.23: a northbound Acura Integra entered the median, 
hit the cable barrier, and was redirected back into traffic, where it hit a northbound 
Toyota pickup. The pickup lost control, rolled over and struck the cable barrier. Two 
passengers who were riding in the bed of the pickup were ejected and killed.

Oct. 10, 2000, milepost 206.6: a southbound Ford Escort entered the median, 
rolled over and hit the cable barrier. A passenger who was partially ejected 
was killed.

March 4, 2004, milepost 203.05: a vehicle went northbound in the southbound 
lanes and hit a southbound vehicle. The two vehicles then hit three additional 
vehicles, one of which left the freeway, hit the cable median barrier and 
stopped. The driver of the northbound vehicle was killed.

Nov. 26, 2004, milepost 202.52: the driver of a northbound vehicle lost control, 
the vehicle entered the median and hit the bridge pier at 116th Street. It then 
entered the southbound lanes and a  southbound vehicle hit it. Cable median 
barrier was not involved. The driver of the northbound vehicle was killed.

I-5 Marysville cable barrier history
Today, cable median barrier exists for more than nine miles of I-5 in Marysville. 
Guardrail, bridge rail, earth berms and precast concrete Jersey barrier exists 
for more than a mile of I-5 in Marysville and overlap cable median barrier in 
some locations. These other barriers typically are used in locations where there 
isn’t enough room for cable median barrier to deflect, for example, on bridges 
or near bridge piers. 

WSDOT first installed cable median barrier in this area in 1995

Crews installed more than two miles of median cable barrier in the I-5 median 
in Marysville. This was the first installation of modern cable median barrier in 
Washington state. The site was selected because of its high traffic counts, high 
rate of traffic growth and high number of collisions. The cable median barrier 
was located near the 116th Street interchange.

2000: more cable median barrier installed on I-5 in Marysville

After noting the success of the first miles of cable median barrier, WSDOT 
installed approximately seven miles of new cable median barrier between SR 
528 and the Stillaguamish River. In addition, WSDOT removed the existing 
cable median barrier and reinstalled it closer to the bottom of the median ditch. 
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This was done to move the barrier farther away from traffic and provide more 
space to stop vehicles driven off the road before they hit the barrier. Moving 
the barrier also balanced the amount of room for barrier deflection between 
northbound and southbound traffic.

2003 to 2007 crossover collision mystery; WSDOT engineers add a second 
run of cable barrier

Between Oct. 2003, and May 2005, three fatal crossover collisions occurred 
on I-5 in Marysville. These collisions raised concerns about whether the cable 
median barrier was effective. In 2005, WSDOT conducted an extensive review 
and found the cable median barrier was catching 92.4 percent of vehicles that hit 
the barrier, which is somewhat lower than the 95 percent average for cable barrier 
performance on highways elsewhere in the state.

The engineers found that the majority (but not all) of the Marysville crossover 
collisions involved southbound sedans that ran into the median and bottomed 
out in the ditch. This compressed the cars’ front suspension, which left their front 
bumpers low enough to nudge beneath the lowest cable on the barrier. Then as 
momentum carried the cars up the slope, they lifted the cable median barrier and 
continued across the median as the cables passed over the top of the vehicles.

In July 2005 WSDOT reduced speed limits from 70 mph to 60 mph on I-5 through 
Marysville to reduce the risk of drivers running off the road. Since then, the 
Washington State Patrol has emphasized law enforcement in the area. In addition, 
WSDOT hired a contractor to relocate some of the existing cable median barrier, 
flatten some slopes in medians, and install a new run of cable median barrier near 
the southbound lanes. This work was  completed in Jan. 2007.

WSDOT engineers considered installing concrete barrier or guardrail, but 
determined that these more rigid barriers likely would increase the number and 
severity of crashes.
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Appendix A: Location, installation and performance data from review of cable 
median barrier installations in Washington state

The data sheets that follow contain information about each location where cable median barrier was 
installed or under construction along Washington state highways at the end of 2006. The before-and-
after collision data shows the number of crashes, by severity, that occurred in the median and crossed 
the median in each location before and after cable median barriers were installed. 

WSDOT reviewed five years of data from crashes that occurred before cable median barrier was 
installed in each location, with the exception of I-5 in Marysville. Only 2 ½ years of before cable data is 
available for this location, because it was the first location where cable median barrier was installed in 
Washington state. Data ranges from crashes after cable median barrier was installed from a few months 
to a few years because all available data was included in the analysis. The barrier was installed at 
different times in each location.

Data also is presented for four representative highway sections where concrete barrier is in place. For 
these sections, data is presented only for crashes that occurred after concrete median barrier was 
installed because some of the concrete barriers have been in place for over 20 years.

All collision data was obtained by reviewing the collision history provided by the WSDOT 
Transportation data Office and by reviewing WSP collision reports for all collisions that occurred after 
barrier was installed. Overall, WSDOT staff reviewed data from nearly 10,000 collisions and examined 
more than 3,000 individual collision reports.
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SR 3 Silverdale
Length: 14.65 miles
Median width: 38-68 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007*

SR 3 Silverdale No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 23 16 4 8 0

All median collisions after No data

Cross median collisions before (60 months) 4 2 0 4 0

Cross median collisions after No data

Note: * A 0.47 mile section was installed prior to 2007 as part of an earlier contract but is not broken out separately 
because of the short length.

Crews currently are installing cable median barrier.

The cable median barrier through this area generally will be located 10 feet 
from the edge of the eastbound lanes.

South of Silverdale

North of Silverdale

Source: WSDOT Traf�c Data Of�ce
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ADT average growth rate on segment north of 
Silverdale is 4 percent per year.

ADT average growth rate on segment south of 
Silverdale is 2 percent per year.
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I-5 Vancouver
Length: 13.27 miles
Median width: 48-82 feet 
Speed limit: 60-70 mph 
Barrier type: Low-tension
Year installed: 2001
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I-5 Vancouver 
Milepost 8.11 to 11.10 and 12.28 to 22.56

I-5 Vancouver No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 60 13 30 7 6

All median collisions after (61 months) 168 29 27 5 0

Cross median collisions before (60 months) 4 1 6 2 4

Cross median collisions after (61 months) 0 0 1 2 0

The cable median barrier through this area generally is located 14 to 34 feet 
from the edge of the northbound lanes.

Three cross-median incidents have occurred since we installed this cable 
median barrier:

- Two incidents involved vehicles that crossed the median and hit other 
vehicles traveling in the opposite direction.

- All three incidents occurred between mileposts 8.17 and 9.36.

- Two incidents involved southbound vehicles traveling across the median.

Source: WSDOT Traf�c Data Of�ce
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Vehicles per day by year
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installed

ADT average growth rate on segment is 4 percent 
per year.



72 - Cable Median Barrier WSDOT/WSP

5

90

405

205

5

90

90
5

82

82

410

3
1816

240

167

512

2

12

97

395

101

195

2

101

12

12

195

I-5 Lewis County line to Maytown
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Lewis County line to SR 12
Length:  3.05 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: Low-tension
Year installed: 2004
SR 12 to Maytown
Length:  7.36 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2006

Lewis County line to SR 12 No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 13 8 7 2 1

All median collisions after (29 months) 25 2 4 0 0

Cross median collisions before (60 months) 1 0 3 0 1

Cross median collisions after (29 months) 0 0 0 0 0

SR 12 to Maytown No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 30 12 6 2 3

All median collisions after (10 months) 12 0 1 0 0

Cross median collisions before (60 months) 9 5 3 2 3

Cross median collisions after (10 months) 1 0 0 0 0

The cable median barrier in the southern three miles generally is located in 
the center of the median, 20 feet from the edge of each roadway. The cable 
median barrier in the northern 7.3 miles generally is located 12 feet from 
the edge of the southbound lanes. We installed the barrier in two separate 
construction projects.

One cross-median incident has occurred since we installed these cable median 
barriers.  A southbound vehicle traveled across the median and came to rest in 
the northbound lanes without hitting another vehicle.

Cable barrier
installed

Maytown

Lewis County

Source: WSDOT Traf�c Data Of�ce
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ADT average growth rate on segment is 2 percent 
per year.
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I-5 Nisqually
Length: 1.55 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2004*
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I-5 Nisqually No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 3 1 1 1 1

All median collisions after (27 months) 11 4 2 0 0

Cross median collisions before (60 months) 0 1 1 0 1

Cross median collisions after (27 months) 0 0 0 0 0

* A short section (.14 miles) was installed in 2005.

The cable median barrier generally is located 12 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since we installed this cable median 
barrier.

Cable barrier
installed

Source: WSDOT Traf�c Data Of�ce
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ADT average growth rate on segment is 3 percent 
per year.
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I-5 Puyallup River and Fife 
Milepost 135.62 to 137.41 and 137.49 to 139.49
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I-5 Puyallup River
Segment Length: 1.79 miles
Median width: 48 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2004

I-5 Fife
Segment Length: 2.0 miles
Median width: 48 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2001

I-5 Puyallup River No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 10 5 4 1 2

All median collisions after (35 months) 25 3 4 0 0

Cross median collisions before (60 months) 2 1 1 0 0

Cross median collisions after (35 months) 1 0 2 0 0

I-5 Fife No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 13 11 7 2 5

All median collisions after (66 months) 59 11 2 1 0

Cross median collisions before (60 months) 1 1 2 0 3

Cross median collisions after (66 months) 3 1 1 0 0

Cable barrier
installed

Source: WSDOT Traf�c Data Of�ce
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The cable median barrier through this area generally is located 14 feet from the 
edge of the southbound I-5 lanes.

Eight cross-median incidents have occurred since we installed cable median barrier

- Two involved vehicles that hit other vehicles traveling in the opposite 
direction.

- Six occurred between milepost 138.17 and 138.71, in the vicinity of a 
significant curve.

- Six involved southbound vehicles traveling across the median.

ADT average growth rate on segment is 1 percent 
per year.
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I-5 Marysville
First installation, Milepost 201.37 to 203.69 
Second installation, Milepost 199.16 to 209.28

I-5 Marysville first 
installation (dashed line)
Segment Length: 2.32 miles
Median width: 40 feet 
Speed limit: 60 mph* 
Barrier type: Low-tension
Year installed: 1995
I-5 Marysville 
second installation
Segment Length: 7.72 miles
Median width: 40 feet 
Speed limit: 60-70 mph*
Barrier type: Low-tension
Year installed: 2000

N

5

9

528

531

530

Marysville

Smokey
Point

Arlington

92

Puget
Sound

S N O H O M I S H
C O U N T Y

I-5 Marysville, first installation No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (29 months) 3 4 2 1 1

All median collisions after (133 months) 67 14 8 2 3

Cross median collisions before (29 months) 2 2 0 0 0

Cross median collisions after (133 months) 3 0 1 0 1

I-5 Marysville, second installation No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 28 15 15 5 2

All median collisions after (72 months) 153 29 24 3 4

Cross median collisions before (60 months) 4 6 6 4 1

Cross median collisions after (72 months) 3 6 3 2 2

* Posted speed changed from 70 mph to 60 mph on July 1, 2005

The cable median barrier through this area generally is located 16 feet from 
the edge of the northbound I-5 lanes. In early 2007 we installed a second run 
of cable median barrier along the southbound lanes, generally 12 feet from the 
edge of the lanes. 

We changed the posted speed limit from 70 mph to 60 mph on July 1, 2005.

Twenty-one cross-median incidents have occurred since we installed cable 
median barrier, through 2006: 

- Thirteen incidents involved vehicles that crossed over the median and hit 
other vehicles traveling in the opposite.
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Vehicles per day by year
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- Twelve incidents, including two fatal crashes, occurred between milepost 
204.29 and 207.5, an area that includes the SR 531 interchange and the 
Smokey Point Rest Area entrances and exits to the north.

- Five, including one fatal crash, occurred between milepost 201.5 and 203.3 
includes the 116th Street interchange.

- Eighteen of these incidents involved southbound 
vehicles traveling across the median

- One fatal cross-median crash has occurred in 2007. This crash involved a 
southbound vehicle at milepost 200.4, south of the 88th Street interchange.

Seven fatal median-related crashes have occurred since we installed the cable 
barrier, through 2006:

- Three of these incidents involved vehicles that crossed over the median.

- Three of these incidents involved the cable barrier: in two incidents, vehicles 
rolled over, and passengers were ejected; in the other incident, a vehicle 
traveling in the wrong direction hit another vehicle, causing one of these 
vehicles to hit the cable median barrier.

- One fatal crash involved a vehicle that hit the median bridge column at 116th 
Street but did not hit the cable median barrier.
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I-5 Mount Vernon
Milepost 215.12 to 225.23
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70 mph
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I-5 Mount Vernon
Length: 10.11 miles
Median width: 40-76 feet 
Speed limit: 60-70 mph 
Barrier type: High-tension
Year installed: 2006

I-5 Mount Vernon No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 23 4 4 6 5

All median collisions after (7 months) 22 1 0 0 0

Cross median collisions before (60 months) 1 1 1 3 3

Cross median collisions after (7 months) 0 0 0 0 0

The cable median barrier generally is located 10 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on segment is 3 percent 
per year.
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I-5 north of Burlington
Milepost 230.9 to 234.61
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I-5 North of Burlington
Length: 3.71 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2006

I-5 north of Burlington No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 19 9 5 4 3

All median collisions after (7 months) 4 1 2 0 0

Cross median collisions before (60 months) 5 1 1 4 2

Cross median collisions after (7 months) 0 0 0 0 0

The cable median barrier generally is located 10 to 12 feet from the edge of the 
southbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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I-5 south Bellingham to Bakerview Road
Milepost 250.96  to  258.27

I-5 south Bellingham 
Length: 0.37 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 1999
I-5 Bellingham 
Length: 0.82 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006 
I-5 north Bellingham 
Length: 1.63 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2003
Squalicum Creek to 
Bakerview Road
Length: 2.82 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

I-5 south Bellingham No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 0 0 1 0 0

All median collisions after (90 months) 7 1 1 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (90 months) 0 0 0 0 0

I-5 Bellingham No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 4 0 0 0 2

All median collisions after (7 months) 1 2 0 0 0

Cross median collisions before (60 months) 0 0 0 0 2

Cross median collisions after (7 months) 0 0 0 0 0

I-5 north Bellingham No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 8 2 2 1 0

All median collisions after (38 months) 29 5 5 0 0

Cross median collisions before (60 months) 4 1 0 1 0

Cross median collisions after (38 months) 0 0 0 0 0

I-5 Squalicum Creek to  
Bakerview Road

No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 20 8 5 0 0

All median collisions after (7 months) 4 2 1 0 0

Cross median collisions before (60 months) 1 1 3 0 0

Cross median collisions after (7 months) 0 0 0 0 0
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The cable median barrier generally is located 10 to 12 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.

ADT average growth rate on segment north of 
Bellingham is 4 percent per year.

ADT average growth rate on segment from 
Bellingham to Bakerview Road is 2 percent per 
year. 
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I-5 Ferndale
Milepost 262.41 to 266.00
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I-5 Ferndale
Length: 3.59 miles
Median width: 40-76 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2006

I-5 Ferndale No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 22 4 8 1 0

All median collisions after (7 months) 5 0 1 0 0

Cross median collisions before (60 months) 5 0 2 1 0

Cross median collisions after (7 months) 0 0 0 0 0

The cable median barrier generally is located 10 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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I-5 Blaine
Milepost 273.93 to 276.14
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I-5 Blaine
Length: 2.21 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension and low-tension
Year installed: 2006*

I-5 Blaine No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 2 5 1 0 0

All median collisions after (7 months) 3 0 0 0 0

Cross median collisions before (60 months) 1 0 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0

* A short section (0.27 miles) was installed in 2000 but is not broken out separately because of the short distance

The cable median barrier generally is located 10 feet from the edge of the 
southbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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SR 12 Montesanto
Milepost 9.11 to 20.95
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SR 12 Montesanto
Length: 11.84 miles
Median width: 38-40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 12 Montesanto No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 19 2 4 3 0

All median collisions after (3 months) 20 1 1 0 0

Cross median collisions before (60 months) 2 1 3 2 0

Cross median collisions after (3 months) 0 0 0 0 0

The cable median barrier generally is located 12 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on segment is 1 percent 
per year.
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SR 16 Olympic Drive to Burham Drive Milepost 10.89 to 15.19
Purdy Milepost 16.03 to 19.00
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SR 16 Olympic Drive to 
Burham Drive
Length: 4.30 miles
Median width: 53 feet 
Speed limit: 55-60 mph 
Barrier type: High-tension
Year installed: 2007

SR 16 Purdy 
Length: 2.97 miles
Median width: 54 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 16 Olympic Drive to  
Burham Drive

No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 14 5 0 2 1

All median collisions after No data

Cross median collisions before (60 months) 2 1 0 2 0

Cross median collisions after No data

SR 16 Purdy No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 5 8 7 0 0

All median collisions after (7 months) 4 2 0 0 0

Cross median collisions before (60 months) 0 0 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0

The cable median barrier generally is located 10 to 12 feet from the edge of the 
eastbound lanes. Crews currently are installing additional cable median barrier 
in the southern section.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on Olympic/Burham 
segment is 1 percent per year.

ADT average growth rate on Purdy segment is  
2 percent per year.
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SR 18 Covington
Milepost 9 to 11.38
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SR 18 Covington
Length: 2.38 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 18 Covington No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 7 2 1 0 0

All median collisions after (7 months) 4 2 0 0 0

Cross median collisions before (60 months) 3 1 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0

The cable median barrier generally is located nine to 10 feet from the edge of the 
southbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on segment is 4 percent 
per year.
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I-90 Issaquah
Milepost 15.99 to 17.12
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I-90 Issaquah 
Length: 1.13 miles
Median width: 48 feet 
Speed limit: 60 mph 
Barrier type: Low-tension
Year installed: 2005

I-90 Issaquah No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 5 2 3 0 0

All median collisions after (23 months) 8 0 2 0 0

Cross median collisions before (60 months) 1 1 0 0 0

Cross median collisions after (23 months) 0 0 0 0 0

The cable median barrier generally is located 13 to 16 feet from the edge of the 
eastbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on segment is 5 percent 
per year.
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Milepost 144.3 to 156.01
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I-90 George
Length: 11.71 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2005

I-90 George No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 17 7 7 6 0

All median collisions after (13 months) 9 0 0 0 0

Cross median collisions before (60 months) 6 2 0 0 0

Cross median collisions after (13 months) 0 0 0 0 0

The cable median barrier generally is located 11 to 13 feet from the edge of the 
westbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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I-90 east of George to Moses Lake 
Milepost 160.74 to 170.39 and 173.70 to 174.52

I-90 east of George to 
Moses Lake
Length: 10.47 miles
Median width: 38-40 feet 
Speed limit: 70 mph 
Barrier type: Low-tension and High-tension
Year installed: 2004

I-90 east of George to Moses Lake No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 8 8 7 0 1

All median collisions after (26 months) 28 0 7 3 0

Cross median collisions before (60 months) 3 5 2 0 1

Cross median collisions after (26 months) 1 0 1 1 0
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The cable median barrier generally is located 10 to 16 feet from the edge of the 
westbound lanes.

Three cross-median incidents have occurred since we installed this cable 
median barrier:

- None involved vehicles that hit other vehicles traveling in the opposite 
direction.

- Two incidents involved eastbound vehicles traveling across the median.

- Two incidents involved vehicles that rolled over.
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East Moses Lake
Milepost 179.70 to 192.10

East Moses Lake
Length: 12.40 miles
Median width: 40 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2005

East Moses Lake No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 8 7 16 3 0

All median collisions after (13 months) 9 1 3 1 0

Cross median collisions before (60 months) 0 1 7 1 0

Cross median collisions after (13 months) 0 1 0 0 0
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The cable median barrier generally is located 13 feet from the edge of the 
westbound lanes.

One cross-median incident has occurred since we installed this cable median 
barrier. A semi-truck traveling westbound crossed the median and came to rest 
in the eastbound lanes without hitting another vehicle.
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ADT average growth rate on segment is 2 percent 
per year.
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I-90 Spokane
Milepost 292.38 to 299.46

I-90 east of Spokane
Length: 3.53 miles
Median width: 40 feet 
Speed limit: 60-70 mph 
Barrier type: High-tension
Year installed: 2004

I-90 east of Spokane-2
Length: 3.05 miles
Median width: 40-76 feet 
Speed limit: 70 mph 
Barrier type: High-tension
Year installed: 2005
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60 mph 70 mph

I-90 east of Spokane No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 4 7 8 3 0

All median collisions after (26 months) 27 4 7 0 0

Cross median collisions before (60 months) 0 5 5 3 0

Cross median collisions after (26 months) 0 0 2 0 0

I-90 east of Spokane-2 No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 3 1 5 3 2

All median collisions after (18 months) 6 1 0 0 0

Cross median collisions before (60 months) 2 0 4 3 1

Cross median collisions after (18 months) 0 1 0 0 0

The cable median barrier generally is located 14 feet from the edge of the 
eastbound lanes.

Three cross-median incidents have occurred since we installed this cable 
median barrier:

- One involved a vehicle that crossed the median and hit another vehicle 
traveling in the opposite direction.

- Two occurred between mileposts 295.10 and 295.51.

- Two involved westbound vehicles crossing the median.

- Two involved vehicles that rolled over into opposing lanes.
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SR 99 Tukwila
Milepost 23.24 to 25.92

SR 99 Tukwila
Length: 2.68 miles
Median width: 44 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 99 Tukwila No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 2 2 4 1 0

All median collisions after (3 months) 1 0 0 0 0

Cross median collisions before (60 months) 1 0 1 0 0

Cross median collisions after (3 months) 0 0 0 0 0
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The cable median barrier generally is located 12 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.

Average annual daily traffic volume
Vehicles per day by year
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ADT average growth rate on segment is 0 percent 
per year.
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US 101 Olympia
Milepost 363.93 to 366.91

US 101 Olympia
Length: 2.98 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

US 101 Olympia No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 11 5 5 1 1

All median collisions after No data

Cross median collisions before (60 months) 0 2 1 0 1

Cross median collisions after N/A No data
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Crews currently are installing cable median barrier.

The cable median barrier through this area generally is located 12 feet from the 
edge of the westbound lanes.
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ADT average growth rate on segment is 3 percent 
per year.
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SR 167 Sumner
Milepost 6.86 to 11.44

SR 167 Sumner
Length: 4.58 miles
Median width: 84 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 167 Sumner No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 28 9 6 2 0

All median collisions after (7 months) 3 1 1 0 0

Cross median collisions before (60 months) 1 0 1 0 0

Cross median collisions after (7 months) 0 0 0 0 0

167
161

167 512 410

410

Edgewood

Sumner

N

P I E R C E  C O U N T Y

Puyallup River

The cable median barrier generally is located 12 feet from the edge of the 
northbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on segment is 3 percent 
per year.
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SR 410 Sumner
Milepost 9.51 to 11.42

SR 410 Sumner
Length: 1.91 miles
Median width: 40 feet 
Speed limit: 55 mph 
Barrier type: High-tension
Year installed: 2006

SR 410 Sumner No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 10 3 4 2 0

All median collisions after (7 months) 4 2 1 0 0

Cross median collisions before (60 months) 2 1 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0
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The cable median barrier varies between the eastbound and westbound side of 
the median and is located seven to 10 feet from the edge of the lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.
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ADT average growth rate on segment is 3 percent 
per year.
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SR 512 Puyallup
Milepost 2.48 to 11.99

SR 512 Puyallup
Length: 9.51 miles
Median width: 40-65 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2007

SR 512 Puyallup No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 48 30 15 7 2

All median collisions after No data

Cross median collisions before (60 months) 10 5 3 6 1

Cross median collisions after No data
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Crews recently installed this cable median barrier.

The cable median barrier varies between the eastbound and westbound side 
of the median and generally is located 12 feet from the edge of the lanes.

This cable median barrier has contained two semi-trucks since early 2007, when 
it was installed.
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ADT average growth rate on segment is 4 percent 
per year.
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SR 522 Bothell
Milepost 10.9 to 12.72

SR 522 Bothell
Length: 1.82 miles
Median width: 40 feet 
Speed limit: 60 mph 
Barrier type: High-tension
Year installed: 2006

SR 522 Bothell No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before (60 months) 7 8 2 0 1

All median collisions after (7 months) 2 0 0 0 0

Cross median collisions before (60 months) 3 3 0 0 0

Cross median collisions after (7 months) 0 0 0 0 0
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The cable median barrier generally is located 10 feet from the edge of the 
westbound lanes.

No cross-median incidents have occurred since 
we installed this cable median barrier.

Cable barrier
installed

Source: WSDOT Traf�c Data Of�ce
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ADT average growth rate on segment is 1 percent 
per year.
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Concrete median barrier



98 - Cable Median Barrier WSDOT/WSP

5

90

405

205

5

90

90
5

82

82

410

3
1816

240

167

512

2

12

97

395

101

195

2

101

12

12

195

I-5 Lewis and Cowitz counties
Milepost 51.09 to Milepost 85.29

I-5 Lewis and  
Cowlitz counties
Length: 34.20 miles
Median width: 15-40 feet 
Speed limit: 60-70 mph 
Year installed: 1997 or before*

I-5 Lewis/Cowlitz Counties No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 235 102 63 7 4

Cross median collisions before No data

Cross median collisions after (60 months) 6 6 2 1 0

* Barrier was installed in several contracts
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The concrete median barrier through this area generally is located in the center 
of the median.

Fifteen cross-median incidents have occurred in this section during the 5 years 
studied:

-  Eight incidents involved vehicles that crossed the median and hit other 
vehicles traveling in the opposite direction.

-  Six of the incidents occurred between mileposts 82.65 and 84.27 an area 
that includes the Harrison Avenue interchange in Centralia.

-  Eleven of the incidents involved southbound 
vehicles traveling across the median.

Four fatal median-related crashes occurred in this 
section during the 5 years studied:

-  None of these incidents involved vehicles that crossed over the median.

-  All of these incidents involved the concrete barrier; in one incident the 
vehicle rolled over after impact with the concrete barrier. In another, the 
driver was ejected.
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ADT average growth rate on segment is 2 percent 
per year.
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I-5 Tacoma vicinity
Milepost 116.81 to Milepost 130.70

I-5 Tacoma vicinity
Length: 12.79 miles
Median width: 12-40 feet 
Speed limit: 60 mph 
Year installed: 1986

I-5 Tacoma vicinity No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 174 90 34 5 1

Cross median collisions before No data

Cross median collisions after (60 months) 1 4 1 0 0
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The concrete median barrier in this area generally 
is located in the center of the median.

Six cross-median incidents have occurred in this 
section during the 5 years studied:

- Three incidents involved vehicles that crossed the median and hit other 
vehicles traveling in the opposite direction.

-  Two of the incidents occurred at milepost 122.58, in the vicinity of the 
Berkley Street Interchange.

-  Three of the incidents occurred between milepost 129.57 and 129.92 
an area that includes which encompasses the 72nd and 84th Street 
interchanges.

-  Four of the incidents involved southbound 
vehicles traveling across the median.

One fatal median related crash occurred in this section during the 5 years 
studied. A northbound vehicle hit the concrete median barrier and the driver 
was ejected and killed.
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ADT average growth rate on segment is 2 percent 
per year.
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I-5 Everett to Marysville
Milepost 192.58 to 198.90

I-5 Everett to Marysville
Length: 6.32 miles
Median width: 22 feet 
Speed limit: 60 mph 
Year installed: 2001

I-5 Everett to Marysville No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 74 35 19 3 2

Cross median collisions before No data

Cross median collisions after (60 months) 0 0 0 1 0
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The concrete median barrier in this area generally 
is located in the center of the median.

One cross-median incident occurred in this section during the five years studied. 
A southbound vehicle hit the barrier and went over into the northbound lanes 
where it hit a northbound vehicle.

Two fatal median-related crashes occurred in this 
section during the five years studied.

ADT average growth rate on segment is 2 percent 
per year.
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I-90 Spokane
Milepost 275.30 to 279.50

I-90 Spokane
Length: 4.20 miles
Median width: 22-40 feet 
Speed limit: 60-70 mph 
Year installed: 2004 or before

I-90 Spokane, Geiger Road to SR 2 No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before No data

All median collisions after (26 months) 14 2 3 0 0

Cross median collisions before No data

Cross median collisions after (26 months) 0 0 0 0 0
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The concrete median barrier in this area generally 
is located in the center of the median.

ADT average growth rate on segment is 2 percent 
per year.

I-90 Spokane, SR 2 to Latah Creek No 
injury

Possible 
injury

Evident
injury

Disabling 
injury Fatality

All median collisions before No data

All median collisions after (60 months) 31 10 9 1 0

Cross median collisions before No data

Cross median collisions after (60 months) 0 0 0 0 0
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Appendix B: Independent expert report, Experience with Cable Median Barriers In  
 Other States, prepared by Malcolm H. Ray, P.E., Ph.D., and selection 
of  newspaper stories from other states collected by WSDOT

1

        Malcolm H. Ray, P.E., Ph.D. 
        186 Staples Hill Road 
        Canton, Maine 04221 
        508-831-5340 
        207-514-5474 

mhray@wpi.edu 

         April 26, 2007 

Mr. Douglas MacDonald 
Secretary of Transportation 
Washington State Department of Transportation 
P.O. Box 47365 
Olympia, Washington 98504-7365 

Chief John R. Batiste 
Washington State Patrol 
General Administration Building 
PO Box 42600 
Olympia WA 98504-2600 

RE: EXPERIENCE WITH CABLE MEDIAN BARRIERS IN OTHER STATES

Dear Secretary MacDonald and Chief Batiste: 
I am pleased to present this letter report containing my review of the experience of 

others states with the use of cable median barriers. 

BACKGROUND

Cable median barrier has been used for many decades, but its widespread use is a relatively 
recent phenomena dating from the early 1990s. The New York Department of Transportation 
was the original developer of the crash-tested low-tension cable guardrail and median barrier 
in the late 1960s, so it is not surprising that some of the first uses of cable median barriers in 
median applications occurred in New York.1,2  New York also performed the first in-service 
evaluation of cable median barrier in 1989.2

The example of New York notwithstanding, the use of cable median barrier was relatively 
uncommon until the 1980s when the state of Missouri began to experiment with this method 
of median protection. Missouri tested cable median barriers in locations where serious cross-
median crashes occurred, even though those locations were wide enough that median barrier 
was not normally considered.3  The Missouri Department of Transportation (MoDOT) used a 
33-inch-high low-tension cable median barrier in these locations and, based on the good 
performance in some pilot installations, increased its use. Today there are about 250 miles of 
cable median barrier in Missouri. Based on the experience of MoDOT, the 33-inch-high low-
tension cable median barrier was the only cable median barrier specifically mentioned in the 
1996 American Association of State Highway and Transportation Officials (AASHTO) 
Roadside Design Guide.4
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In 1991 the state of California examined and ultimately revised its median barrier policy in 
response to numerous cross-median crashes.  

Caltrans’s reexamination of median crossover crashes prompted several other states to 
reconsider median barrier policies, as cross-median crashes were becoming a problem in a 
number of urban areas. In the 1990s several states began pilot installations of cable median 
barrier, including Washington in 1995, Oregon in 1996, North Carolina in 1998, and Arizona 
in 1999, with many states following thereafter. These early-adopting states experienced very 
good results: The frequency of cross-median fatalities were generally reduced by about 50 
percent and the cable median barriers prevented vehicles from penetrating or crossing over 
the median in about 95 percent of the crashes. 

State transportation departments have been surveyed several times about the use of cable 
median barrier. The first survey was performed in 1997 by Ray and McGinnis and 
documented in National Cooperative Highway Research Program (NCHRP) Synthesis 244.5

Low-tension cable median barriers were used at that time in North Carolina, Washington, 
South Dakota, and Missouri. By 2004 at least 14 states reported using some type of cable 
median barriers, according to a survey conducted by Penn State. They include Alabama, 
Arizona, Iowa, Mississippi, Missouri, Nebraska, Nevada, New York, North Carolina, South 
Carolina, Washington, and Wisconsin.6  In another 2004 study, New Jersey and Minnesota 
also indicated occasional use of three kinds of cable median barriers.7  Most recently in 2006, 
an ongoing NCHRP research study found that about 25 states are using at least some cable 
median barriers.8

Figure 2 is a graphical representation of the information from all the sources listed in 
Table 3 as well as the information collected and discussed in the rest of the report.  Any state 
that was listed in one of the surveys in Table 3 is shown on the map.  Where possible, the 
mileage of cable median barrier was determined from news releases or press reports.  States 
with over 100 miles of cable median barrier were colored red whereas those with less than 
100 miles were colored blue.  States where cable median barrier is known to be used but the 
mileage is unknown were colored green.  States where there is no indication that cable 
median barrier has been used are colored yellow.  As the map shows, seven states have more 
than 100 miles of cable median barrier installed, some with as much as 600 miles.  Only 14 
states have not used cable median barrier so over 70 percent of the states have some 
experience with using cable median barriers. 

These types of surveys are ambiguous. States that may occasionally use cable median barrier 
to address a particular crossover problem are grouped with other states that have a very 
specific policy on the use and placement of cable median barrier. This report will attempt to 
discuss both groups of states, those that have formally included cable median barrier into 
their design standards and policies and those that use cable median barrier for specific 
projects but do not necessarily have formal standards.  As shown in Figure 2, however, 
several states have a great deal of experience with cable median barrier since they have used 
them for over a decade and have hundreds of miles of the system installed. 
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Table 1. States using cable median barrier. 

Year No. States reporting cable median barrier use Ref.

1997 4 North Carolina, Washington, South Dakota, Missouri 6 

2004 12 Alabama, Arizona, Iowa, Mississippi, Missouri, Nebraska, Nevada, 
New York, North Carolina, South Carolina, Washington, Wisconsin 7

2004 14 Alabama, Arizona, Iowa, Mississippi, Missouri, Nebraska, Nevada, 
New York, North Carolina, South Carolina, Washington, Wisconsin, 
New Jersey, Minnesota

8 

2006 25 Maine, Pennsylvania, Virginia, North Carolina, Georgia, Florida, 
Alabama, Ohio, Indiana, Illinois, Wisconsin, Iowa, Missouri, Arkansas, 
Texas, Oklahoma, North Dakota, Montana, Idaho, Washington, Oregon, 
Nevada, Utah, Colorado, Arizona 

9

Figure 2. States reporting use of cable median barrier in 2006. 

Table 2 shows an estimate of the amount of cable median barrier installed by state and year, 
compiled from available research reports, new reports, and press releases from around the 
country. As shown in Table 2, there are over 2,600 miles of cable median barrier already 
installed as of the end of 2006 and many states report that they are either initiating or in the 
midst of major programs to install additional cable median barrier. All of this mileage has 
been installed in the last decade and much of it in just the past few years. States across the 
nation are clearly adopting cable median barrier as a means of reducing cross-median crashes. 
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HISTORY OF CABLE MEDIAN BARRIERS

Apparently, the first use of cable 
barriers in a median was in California 
in the 1960’s.  At the time there were 
no crash guidelines but CALTRANS 
performed a test of a two-cable median 
barrier, shown in Figure 2, in the mid-
1960’s.  It is believed that these very 
early barriers were meant more to 
prevent intentional cross-overs (i.e., 
drivers wanting to reverse direction) 
than as a safety barrier.  The system 
was included in the 1977 AASHTO 
Barrier Guide as system MB1.  
CALTRANS has not installed any of 
this type of barrier since the late 1970s 
and it is thought that they are removing 
it in favor of more modern crash tested 
median barriers.9  California has never used any of the more modern low-tension or high-
tension cable median barriers to any large degree.   

The modern crash tested cable 
guardrail and median barrier 
systems were developed and crash 
tested by New York DOT in the 
1960’s. 10  These first systems were 
low-tension three cable barriers 
with bottom cable heights of 21 
inches and top cable height of 27 
inches.  A typical low-tension 
cable median barrier is shown in 
Figure 3.    Low-tension cable 
median barriers have been tested 
with large and small passenger cars 
and more recently with pickup 
trucks.  The maximum deflection 
of the cables in the pickup truck test are generally around 12 feet so it is usually necessary to 
ensure that there is at least 12 feet of free space behind the barrier.  New York DOT changed 
cable heights at various times in the past four decades, generally in response to particular 
crash problems observed in the field.  While the bottom cable height has always been at 21 
inches, the top cable has been positioned variously at 27, 30 and 33 inches. 

Over the years, the height of the top cable has varied in response to the changing vehicle fleet.  
Generally, 27-inch tall barriers were used on the roadside but a higher top cable height was 
used in medians because installations in the median generally involve traversing some sloped 
terrain.  A higher top-cable height makes the system more forgiving of changes in bumper 
height.  As large passenger cars disappeared and were replaced by pickup trucks and SUVs, 

Figure 3.  Typical low-tension cable median barrier.

Figure 2. The obsolete MB-1 two-cable median 
barrier in California. 
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the height was again raised in order to provide protection for these vehicles with higher 
bumpers. 

Missouri DOT is thought to be the first State to widely adopt the 
33-inch high low tension cable median barrier which is considered 
a crashworthy test level three barrier by FHWA.11 12 13  When 
North Carolina began to install cable median barrier in the mid-
1990’s, the only available alternative was the 33-inch high cable 
median barrier so they adopted it in their first installations.  At 
about the same time (i.e., the mid-1990’s), Washington DOT 
sponsored full-scale crash tests of a 30-inch high low-tension cable 
median barrier based on the tried-and-true New York designs.14  
The tests, which involved a small car and a pickup truck, were 
both successful and many States began to adopt the WSDOT 
version of the low-tension cable median barrier based on the fact 
that it was included in the 2002 RDG. 

In 2001, the British company Brifen received approval from the 
FHWA to begin marketing and installing a four-cable high-tension 
wire-rope safety fence as a cable median barrier in the U.S.15  
Unlike the low-tension cable median barriers, the Brifen system 
uses cables with a tension of between 2500 and 8100 lbs and four 
cables that are interweaved through the posts.  The dynamic 
deflection in the pickup truck test for high-tension cable median 
barriers is generally less, on the order of eight to ten feet 
depending on the post spacing, so they can be positioned closer to 
a hazard.  The Brifen system was developed and tested in the UK 
and had been used there for many years prior to its FHWA 
approval in the US.  Since the Brifen system was approved, a 
number of other high-tension systems have been approved for use 
including the Safence, a system from Blue Systems AB in Sweden, CASS by Trinity 
Industries, the Gibraltar System and the Saferoads Cable Barrier System by Nucor. 16 17 18 19  
Coon et al has written a review of cable barrier testing from the early days until the present 
that provides details on several of these systems and full details can be obtained in the cited 
approval letters.20  The Brifen, CASS and Gibralter systems are also available in test level 
four configurations that can redirect a 18,000-lb single-unit truck striking the barrier at 50 
mi/hr at a 15 degree angle.21  There are, therefore, a variety of crash tested and approved 
cable median barrier systems available that meet the requirements for both test level three 
and four.  WSDOT has played an important role in this: sponsoring crash tests of the 30-inch 
low-tension system and examining the various high-tension systems.  While a successful full-
scale crash test is not a guarantee of satisfactory performance in every real-world crash, it is 
the best available method for judging the impact performance of roadside safety hardware 
today.  The cable median barrier options available today have been tested and evaluated as 
thoroughly as any roadside safety hardware appurtenance. 

DEVELOPMENT OF  MEDIAN BARRIER GUIDELINES

Roadside policy in general and median barrier policy in particular is developed through a 
consensus building process involving a variety of groups. AASHTO is an umbrella 
organization composed of the chief engineers of all the state departments of transportation. It 
has numerous technical committees and subcommittees whose purpose is to develop policy 
recommendations based on sound research and practical implementation. 

Table 2. Cable median 
barrier mileage 
estimate. 

State Miles Year

AL 118 2006 
AZ  89 2006 
CO 40 2005 
FL 187 2005 
IA 64 2007  
IL 70 2005 
KY 13 2006 
MA 1.5 2006 
MN 6.3 2003 
MO 250 2006 
NC 600 2007 
NY 5 1989 
OH  27.5 2006 
OK 23 2005 
OR 23 2005 
RI 1.4 2005 
SC 470 2005 
TX 500 2006 
UT 16.4 2003 
WA 135 2006

Total 2640 
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AASHTO sponsors the Technical Committee on Roadside Safety (TCRS) (formerly the Task 
Force for Roadside Safety). One of the primary functions of the TCRS is to periodically 
update and review the AASHTO Roadside Design Guide (RDG).22  The RDG has evolved 
over the past several decades; the first version was published in 1989, with updates in 1996, 
2002, and 2006.10,23,24  The TCRS is made up of state department of transportation engineers 
who are actively involved in roadside safety in their states and several members of the 
Federal Highway Administration (FHWA) who deal exclusively with roadside design issues. 
The TCRS monitors research sponsored by a variety of organizations, including the NCHRP, 
the FHWA, individual states, and private industry. The TCRS reviews current research and 
attempts to reach consensus on new policy. If research indicates a change is appropriate in 
the RDG, TCRS members consult with the researchers, other experts in roadside safety, and 
other roadside safety groups to reach a consensus policy. 

Since the RDG is developed through a consensus process involving experts in the field of 
roadside safety, practitioners in the states, the various state transportation departments, and 
FHWA, most states adopt the recommendations of the RDG and incorporate them into their 
own state standards.  States sometimes, however, adopt policies that are more stringent than 
the RDG in an effort to provide a higher level of safety and address specific local concerns. 

The Federal Highway Administration (FHWA) is the branch of the U.S. Department of 
Transportation charged with the construction, operation, and maintenance of highways. Since 
most highways in the National Highway System (NHS) use some federal funds, the FHWA 
has a role in establishing standards for most highways. Generally, the FHWA field office in 
each state works with the department of transportation to approve its standard plans for 
projects with federal funding. For example, a change in median barrier policy involving the 
placement of the barrier would be submitted to the Washington State FHWA Division Office 
for review and approval. 

Two general approaches have been developed to aid in the placement and selection of 
barriers: installation guidelines and cost-effectiveness.  Using installation guidelines is when 
“certain geometric and operational characteristics of a site are examined to determine if it is 
appropriate to place a guardrail in a particular location.”10  Guidelines for installing barriers 
began with HRB SR 81 in 1964; later updated in NCHRP Reports 36, 54 and 118; and then 
revised and published as the 1977 AASHTO Barrier Guide.5  The Barrier Guide was 
superseded by the 1989, 1996,  2002, and 2006 Roadside Design Guides. Cost-effectiveness 
procedures have also been included in these guides, providing methods for allocating funding 
based on the benefit-cost effectiveness of projects. 

The 1977 Barrier Guide suggested installation guidelines for median barriers based on traffic 
volume (ADT) and median width.5  These guidelines were applicable to “high-speed, 
controlled access roadways which have relatively flat, unobstructed medians.”5  They were 
based on a report by the Traffic Department of the state of California in 1968 (“Median 
Barrier Warrants”), Research Report 140-8 by TTI in 1974 (“Warrants for Median Barriers in 
Texas”), and the judgment of the AASHTO Task Force for Traffic Barrier Systems, the 
predecessor to today’s TCRS.25,26  For all ADTs, median barriers were optional for median 
widths of 30 feet or more. For medians wider than 50 feet, barriers were generally not 
necessary, “unless there is an adverse history of across-the-median accidents.”13  Where 
median barriers were installed, the guide suggested using a rigid or semirigid barrier in 
medians up to 18 feet wide; any type of barrier except the 2-cable MB-1 in medians 18 to 30 
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feet wide; and semirigid or flexible barrier in medians 30 to 50 feet wide. The guide also 
provided guidelines for placement of barriers on median slopes. 

Caltrans reinvestigated its median barrier policy in the late 1980s and early 1990s and revised 
its guidelines in 1991 after becoming concerned that median cross-over crashes were an 
emerging problem.27  The median barrier guidelines for freeways used by Caltrans in 1991 
took into account the number of cross-median accidents, traffic volume, and median width. 
The report stated, “a rate of 0.50 cross-median accidents per mile per year of any severity or 
0.12 fatal cross-median accidents involving opposing vehicles justifies further analysis to 
determine the advisability of a barrier” (see Section 7-02.3 in the Caltrans Traffic Manual).  
These crash rates were first included in the Caltrans Traffic Manual in 1978. The authors 
noted that these rates provide “slim statistical evidence” and that “locations where conditions 
may be conducive to cross-median accidents need to be separated from those with random 
occurrences.”15  The point, as noted in some of the studies to be discussed later, is that 
median crossover crashes occur more or less randomly in the highway network. Cross-
median crashes most often occur as a result of conflict between vehicles on the road rather 
than as a result of a characteristic of the road or roadside (e.g., a sharp curve or super 
elevation). It is, therefore, difficult to predict where cross-median crashes will occur. 
The 1991 California recommendations also stated that a barrier should be considered if the 
median was 45 feet wide or narrower and met the minimum traffic volume criteria. In 1991, 
concrete barriers were installed in medians up to 36 feet wide, and thrie beam barriers were 
used in wider medians. While the California study and change of policy did not address cable 
median barrier per se, it did open up the discussion on the national level about using median 
barriers in medians where they had previously been considered unnecessary. 
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Figure 3.   Median barrier installation guidelines from the 1996 AASHTO Roadside 
Design
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The 1996 version of the AASHTO RDG median barrier guidelines indicated that barriers 
were “not normally considered” on 50-foot (i.e., 15 meter) or wider medians as shown in 
Figure 3.10  They were optional for median widths of 30 to 50 feet (i.e., 10 to 15 meters). The 
2002 version of the AASHTO RDG median barrier guidelines are identical to the 1996 RDG, 
with the minor exception that it provides installation and placement guidelines in U.S. 
Customary Units (USCU, i.e., inches and feet) and SI units (i.e., meters).12  In 2006 a 
revision was published for the Median Barrier chapter of the Roadside Design Guide (see 
Figure 4). In this revision, the “Barrier Optional” area between 30 to 50 feet (10 to 15 
meters) was changed to “Barrier Considered.” The intent of this change was to encourage 
more use of the median barrier. 

North Carolina began examining its median barrier policy in the early 1990s after 
recognizing a significant number of cross-median crashes occurring on the highway system, 
especially on high-volume, high-speed urban highways. This is shown graphically in Figure 
5 where crashes are plotted on the typical RDG installation guideline shown in Figure 3. 
Clearly, there were numerous cross-median crashes even in wide medians where the RDG 
did not normally recommend median barriers. Other plots, similar to Figure 5, have been 
developed for New Jersey, California, Pennsylvania, and Ohio with identical results.8

Figure 4. 2006 AASHTO Roadside Design Guide – Guidelines for Median Barrier. 

Results such as these caused some roadside safety engineers to question whether the RDG 
guidelines were still appropriate for more modern, high-volume, high-speed conditions. As 
will be discussed in a later section, North Carolina began installing test sections of cable 
median barrier in about 1991 and kept careful track of all median crashes in the study areas.28   
As a result, North Carolina changed its median barrier location policy such that all medians 
less than 70 feet wide should have median barriers. For very narrow medians, a concrete 
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median barrier is necessary, but when there is sufficient room for lateral deflection, the cable 
median barrier is the preferred solution because it is more flexible and forgiving. While the 
research described above has convinced many states that the current AASHTO policy was 
not doing enough to prevent cross-median crashes, the national consensus in the roadside 
safety community (as documented in the RDG) is still that median barriers are optional in 
medians wider than 30 feet. As will be shown in the next section, however, many states have 
opted to provide additional protection by adopting median barrier policies that recommend 
the use of barriers in medians wider than 30 feet. 

Figure 5.  Cross-median crashes in North Carolina compared to the RDG design chart. 
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PERFORMANCE

The field performance of cable roadside and median barriers has been studied perhaps more 
than any other guardrail system. The earliest studies were performed almost three decades 
ago in New York State and the most recent studies are ongoing efforts in states like North 
Carolina, Arizona, Washington, and South Carolina. 

The performance of both low- 
and high-tension cable median 
barriers has been examined to 
some degree in at least ten 
states. Table 3 shows a list of 
states that report using cable 
median barrier to some degree, 
along with a comparison of 
before and after cross-median 
crashes. As shown in Table 3, 
most states have observed very 
high reductions in the number 
of cross-median crashes. While 
most of the states reporting 
100 percent reductions have 
either relatively small 
inventories of the barrier or 
have not been installing cable 
median barriers for very long, 
many states with long histories 
of using cable median barriers 
report cross-median crash 
reductions of more than 90 
percent. Missouri, for example, 
has used low-tension cable median barriers for nearly 20 years on a large portion of its 
divided highway system and it reports a 92 percent reduction in cross-median crashes. The 
values in Table 3 are most likely underestimates since they do not account for the growth in 
traffic. In Arizona, for example, traffic was increasing at almost 30 percent each year on the 
highways where cable median barriers were installed, so the actual performance is much 
better than the 59 percent reduction shown in Table 3 suggests. 

Table 3. Performance of cable median barriers in various 
states: reduction in cross-median crashes.

Annual 

Before 

Annual 

After 
Reduction

State 

(No.) (No.) (%) 

Fatal Cross-Median Crashes 

AL 47.5 27 43 

AZ 1.7 0.7 59 

MO 24 2 92 

NC 2.1 0 100 

OH 40 0 100 

OK 0.5 0 100 

OR 0.6 0 100 

TX 30 1 97 

UT 15 0 100 

WA 4.4 0.4 91 

Cross-Median Crashes 

FL -- --  70 

NC 25.4 1 96 

OH 371 27.5 93 

UT 114 55 52 

WA 42.4 11.2 74 
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Table 3 demonstrates that 
cable median barriers do in 
fact reduce the number of 
fatal cross-median crashes. 
Every state that has used 
cable median barrier and 
studied its performance has 
reported a reduction of at 
least 40 percent and usually 
closer to 95 percent. While a 
95 percent reduction of these 
types of crashes is a 
significant achievement, cable 
median barriers are not 100 
percent effective. 
Unfortunately, no traffic 
barrier system is. 

Several states have also reported the effectiveness of cable median barriers in terms of the 
percentage of crashes that were contained by the barrier. If the barrier prevented the vehicle 
from crossing to the opposing lanes of traffic, the cable median barrier can be considered to 
have been effective. As with Table 3, some of the data in Table 4 represents fairly limited 
data collection, but several of the states have been collecting cable median barrier crash data 
for nearly a decade. In general, it appears that the vehicle is prevented from crossing over 
into the opposing lanes of traffic in about 95 percent of the cases. As with Table 3, all the 
states in Table 4 that have used cable median barriers and studied their effectiveness have 
found that approximately 95 percent of all crashes are contained by the barrier. Generally, 
these containment crashes are not severe, and many times the vehicle can be driven away. 

Tables 3 and 4 show that the experience of states that have used cable median barrier has 
been overwhelmingly good. Most states have experienced crossover crash reductions of 
about 95 percent and have observed that the cable median barriers contain the vehicle in 
about 95 percent of crashes. Only one of the at least 25 states that have performed a pilot 
study with cable median barrier has chosen not to continue using it (New Jersey). States are 
finding cable median barrier to be an effective treatment for highways where cross-median 
crashes occur. 

STATE POLICIES

A median barrier policy consists of making recommendations regarding the following 
questions: 

• In what range of median widths should median barriers be used? 

• What types of median barriers should be used? 

• What median cross-sections are allowable (i.e., what slopes and ditch 
configurations)? 

• Where in the median should the barrier be located? 

As shown in the last section, many states use cable median barrier, but relatively few have 
incorporated details into their design standards or standard plans. At this point in time, most 
states treat cable median barrier on a case-by-case basis and develop project plans 

Table 4. Performance of cable median barriers in various 
states: effectiveness. 

Collisions Penetrations Effectiveness 
State 

(No.) (No.) (%) 

AR 490 25 94.9 

IA 20 0 100.0 

NC 71 5 93.0 

NY 99 4 96.0 

OH 372 4 98.9 

OK 400 1 99.8 

OR 53 3 94.3 

RI 22 0 100 

SC 2500 10 99.6 

UT 18 2 88.9 

WA 774 41 94.7 
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accordingly. Table 5 shows states that have incorporated cable median barriers into their 
standard plans and drawings, and summarizes their policies. 

As shown in Table 5, most states use cable median barriers beginning with median widths in 
the range of 30 to 50 feet, most often 36 feet. Medians narrower than 30 feet are not wide 
enough to allow the cable median barrier enough room to deflect laterally during an impact 
without encroaching into the opposing lanes. Cable median barriers should be about 12 feet 
from the edge of the lane to prevent a vehicle crossing from the other side from entering the 
opposing lanes. Since divided highway shoulders are generally 8 feet wide, the median 
barrier in this case would be 4 feet from the edge of the shoulder and 12 feet from the edge of 
the lane. Using this logic, the smallest median where a cable median barrier could be used 
would be about 24 feet. 

There are a variety of maximum median widths in use in the different states. Some states use 
cable median barrier on all urban highways with medians wider than 30 feet regardless of the 
width. Many other states use cable median barrier in medians as wide as 75 feet. 

      Table 5. States with cable median barrier policies in their standards. 

Installation Guidelines 

Median Width 

Min. Max. 

Min. 

Traffic 

Volume 

Max. 

Slope 

Cable 

Barrier

Type 

Location 
State 

(ft) (ft) (veh/day) 

Crash Rate 

(H:V)  

AZ 30 75 All Urban   6:1 LT33 CM 

DL 50 --       

VA -- 40       

OH -- 76 36,000   6:1 HT GT8BD 

NC 36 70    6:1 LT SDR/SSR/CM

OR 30 --       

MO 36 60 20,000 0.8 cross-median 
crashes /100MVMT

6:1 LT30 
HT 

CM/GT14S/ 
SDR 

NY 36 72 20,000   6:1 LT30 CM/SSR/SDR

NY 36 72 20,000   10:1 HT CM 

KY    0.12 fatal 
crashes/mi/yr 

   

WA 30 50   6:1 LT30 
HT 

CM/GT8BD 

CM = Center of median  LT30 = 30-inch low-tension cable barrier 
GT8BD = Greater than 8 feet from the LT33 = 33-inch low-tension cable barrier 
bottom of the ditch SDR = Shoulder double run 
HT = High-tension cable median barrier SSR = Shoulder single run 
LT = Low-tension cable median barrier GT14S = Greater than 14 feet from the edge of the 

nearest shoulder       

Two states use crash rates, at least in part, to establish the need for cable median barriers. 
Missouri uses a crash rate of 0.8 cross median crashes/100 MVMT to identify sites where 
cable median barriers should be used. Kentucky uses a crash rate of 0.12 fatal 
crashes/mile/year to locate sites for cable median barriers. 
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Some states have a minimum traffic volume for the use of cable median barriers, whereas 
others specify them for use on all urban highways. The net effect is probably much the same, 
since urban highways will generally have higher traffic volumes than rural highways. 

Nearly all the states allow the use of cable median barriers on approach slopes as steep as 6:1, 
although one state (New York) limits the use of high-tension cable median barrier to 
approach slopes of 10:1. If the slopes are greater than 6:1, most states locate cable median 
barrier on each of the median shoulders in a so-called double run configuration. 

There is a considerable diversity of thought regarding the placement of cable median barrier 
within the median cross section for depressed medians with 6:1 or flatter slopes. Some states 
always put the barrier essentially in the center of the median (i.e., CM), which generally 
corresponds to the centerline of the ditch in a depressed median. Other states place the barrier 
at least 8  feet from the centerline of the ditch (i.e., GT8DB) since it has been demonstrated 
in one crash test that the bumper height may be too low in this area after the vehicle has 
crossed the ditch bottom. Additional research needs to be performed to determine where 
cable median barriers should be placed when they are located on slopes, especially on slopes 
approaching 6:1. 

STATE-BY-STATE SUMMARIES

Alabama
In 2003 the state of Alabama erected 52 miles of cable median barrier in locations where 
cross-median crashes were historically a problem.29  The installation of cable median barrier 
is credited with reducing the number of cross-median fatalities by half. In 2003, prior to the 
installation of cable median barriers, 49 people were fatally injured in cross-median crashes 
whereas in 2004, after the installation of cable median barriers, 24 people died. Today, 118 
miles of cable median barrier have been installed along Alabama’s nearly 1,000 miles of 
divided interstate highways.30

Arizona
Arizona first adopted cable median barriers in 1999 following a well-publicized cross-
median crash in the Phoenix area. According to a 1999 report by ADOT, there were 103 
crossover crashes and 18 fatal cross-median crashes in Arizona in the five-year period from 
January 1994 through December 1998.31  During the same period, traffic volume, especially 
in urban areas, was increasing and new multilane highway facilities were being constructed 
and opened. In general, these cross-median crashes occurred on highways with no median 
barriers. ADOT personnel, concerned with the growing perception that there was a median 
cross-over problem on high-volume, high-speed highways in the state initiated a study to 
determine if ADOT’s policy on median barriers should be modified. The ADOT team 
surveyed other state transportation departments, examined police crash records of median 
crossover crashes in Arizona, examined the relevant crash tests, and consulted with experts, 
academics, and researchers to develop a new policy that would provide a high level of safety 
on Arizona highways. The result of this examination was a report issued by ADOT in 1999 
outlining a new median barrier policy where 33-inch high low-tension cable median barriers 
were used on all urban highways with medians between 30- and 75-feet wide.32

ADOT has examined its cable median barrier crashes as documented in police crash 
reports.33  During a 3.5-year period between July 2000 and March 2004, a total of 1,829 
police-reported crashes involved Arizona cable median barrier. A total of 2,857 cable repairs 
were performed in the same period indicating that at least 35 percent of the cable median 
barrier crashes were not serious enough to contact the police or require towing. As shown in 
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Table 6, 1,677 of the 1,829 vehicles (i.e., almost 92 percent) were contained by the cable 
median barrier and did not cross the barrier line. Of those that were contained on the correct 
side of the barrier, none reentered the roadway or became involved with impacts with 
following traffic. About 8 percent of the vehicles (i.e., 152) penetrated the cable median 
barrier in some manner: by rolling over, penetrating through or over the barrier, or under-
riding the barrier. As shown in Table 6, under-riding the barrier in the locations where 
Arizona uses cable median barrier (i.e., in the center of a 6:1-6:1 depressed median) is 
extremely rare; only one in 305 cable median barrier crashes resulted in an under-ride. 
Overall, the ADOT cable median barrier policy appears to be effective since more than 90 
percent of police-reported crashes do not result in a median crossover. 

It is preferable to examine crash rates 
rather than percentages because 
percentages can hide the effect of barrier 
length and changes in traffic volume. A 
study is currently underway by 
Exponent to match police-reported crash 
records with traffic volume and barrier 
length data in order to calculate crash 
rates.34  The study was performed by 
examining cable maintenance repair 
records for 1999 through 2005, as well 
as construction documents for the same 
period. These maintenance and 
construction records were matched to police-reported crashes in 1991 through 2003 crash 
data. Single-vehicle crashes involving cable median barriers resulted in fatal or severe 
injuries (i.e., A+K) in less than 2 percent of the cases. The study found that the number of 
cross-median crashes and cross-median fatalities were cut in half after the installation of 
cable median barriers, even though the amount of traffic was increasing. 

In an in-service evaluation of the low-tension cable median barrier in Arizona, Mak found 
that 25 percent of the crashes were not reported and were only observed by maintenance 
crews when barriers had to be replaced.35  Clearly, many crashes occur on cable median 
barriers that are very minor and allow the vehicle and its occupants to leave the scene, while 
they may have crossed the median and been involved in a serious collision had the median 
barrier not been there. 

Today, ADOT’s median barrier policy is to use a 33-inch-high low-tension cable median 
barrier on all urban highways with medians 50 feet or less and in medians of 75 feet or less 
on all divided highways with three or more travel lanes in each direction.36  Generally, the 
cable median barrier is placed at the center of a depressed median and median slopes must be 
6:1 or flatter. 

Unfortunately, the cable median barriers have not been 100 percent effective since some 
penetrations and cross-median crashes have continued to occur, especially on the loop 101 
around Phoenix.37  Many of these crashes involve vehicles that have sloped front ends or are 
spinning and sliding prior to impact, an impact scenario that cable median barriers, like all 
post-and-beam barriers, have difficulty accommodating. When the vehicle is spinning or 
sliding sideways, the front of the vehicle can compress on the suspension, causing the 
bumper to get under the lower cable. On the other hand, cable median barriers have 
effectively stopped many errant vehicles. In one case, a man driving a stolen car struck the 

    Table 6. Median crash data on Arizona 
highways from 1999–2003. 

Annual Fatal 

Crashes 

Annual 

Total 

Crashes 
Vehicle Response

(No.) (%) (No.) 

Contained 13 0.8 1677 

Penetrated    

    Rolled over 2 4.0 50 

    Through or over 4 4.0 96 

    Under-rode 0 0.0 6 

Total Penetrations 6 4.0 152 
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barrier at nearly 100 miles per hour. The vehicle was contained and safely stopped. The 
driver was struck by a truck while fleeing on foot across the opposite lanes of travel.38,39

Colorado

Colorado is a fairly recent adopter of cable median barriers. In 2002 two roughly 1,000-foot- 
long installations of the Brifen high-tension cable median barrier were installed on US 285 in 
Windy Point. As of 2004, the system had only been hit four times.40  Three of the crashes 
were so minor the vehicles left the scene, and in the fourth the crash was reported but there 
were no injuries. In recent years, CDOT has expanded the amount of cable median barrier 
further.41

Florida

In 2005 the Florida Turnpike instituted a “Mainline Safety Program” aimed at reducing the 
number of fatal crashes on the Florida Turnpike. The program has a number of components, 
but one of them is to install median barriers through the entire length of the Turnpike’s 187-
mile length within 15 months.42  According to a commander in Florida’s Highway Patrol, 
“there are a number of people still alive as a result of these guardrail installations.” The 
Turnpike Authority has observed a 70 percent reduction in crossover crashes since installing 
the high-tension cable median barriers. Typical of many reports from drivers, cross-median 
crashes generally start as traffic conflicts between vehicles. For example, a driver in Florida 
said, “people don’t pay attention to what’s in front of them and what’s behind them and 
change lanes and just lose control.”43  It appears that the high-tension cable median barriers 
on the Florida Turnpike are generally installed about 12 feet from the edge of pavement in an 
asphalt strip in relatively flat medians about 60 feet wide. 

Illinois
In 1996 Lou Holtzman lost his wife and daughter in a cross-median crash where there was no 
median barrier.44  Holtzman was convinced a cable median barrier would have prevented his 
personal tragedy, so he established a nonprofit organization called “Citizens for Median 
Safety” to promote and lobby for the use of cable median barriers in Illinois. 

In another case, a 15-passenger van owned by the Salvation Army was transporting ten 
people on a trip to visit family members in a correctional institution in January of 2002. The 
vehicle lost control, probably due to black ice, and entered an unprotected 40-foot-wide 
median. The van completely crossed the median and collided with a tractor trailer truck 
traveling in the opposing lanes. All ten passengers in the van and the van’s driver were 
ejected and fatally injured in the crash.45

Crashes like these prompted IDOT to install a 3.5-mile-long section of high-tension cable 
median barrier on I-55 in 2006.46 Apparently, IDOT has used low-tension cable median 
barrier in some locations for years, but they are now installing high-tension cable median 
barriers more aggressively. The Illinois Tollway installed 70 miles of high-tension cable 
median barrier in a single construction season in 2005.47

Indiana
In April of 2006 a tractor trailer truck driver fell asleep and crossed an unprotected median 
on I-69 in Indiana and then collided with a van. Five people died as a result of the crash.48,49   
In response to horrific crashes like this, INDOT has been installing experimental evaluation 
sections of high-tension cable median barrier since 2005. INDOT is still evaluating the 
performance of its test installations, which are just a little over a year old. 
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Iowa

Cable guardrails have been used for many years in Iowa. IADOT investigated the 
performance of low-tension three-cable guardrails in the 1970s and documented the results in 
a report.50  According to the author, the report “presents the results of a brief survey of the 
performance of Iowa’s light post cable guardrail through the use of available accident 
statistics.” Data came from reported collisions in 1977 and 1978. In approximately 32 
percent of the 31 collisions with cable guardrail, the vehicle penetrated the barrier. One of the 
penetrations involved four injuries and one fatality. The rest of the collisions were fairly 
minor, with only six injuries in the other 30 collisions. 

While Iowa has used cable guardrail for many years, they have only recently (i.e., 2002) 
installed a 3.5-mile test section of high-tension cable median barrier near Ankeny51  The test 
section was installed in an area where cross-median crashes had been a problem. The high-
tension barrier was installed at the edge of the shoulder of one direction of travel. The 
median was a depressed median with intersecting 6:1 slopes. About 18 months after the 
installation of the barrier, there were 20 police-reported crashes, none of which resulted in 
any type of injuries or penetrations of the barrier. The statement of a witness to a January 
2004 crash is typical: “The SUV was traveling northbound and crossed the median. It 
impacted the barrier hard enough that the front corner panel tore off and three or four of the 
metal barriers posts either bent over or broke off. The SUV was disabled and ended up 30 to 
50 feet north of the point of impact. There is no doubt there would have been several injuries 
and potential fatalities if this fence would not have been there. The accident occurred during 
rush hour traffic, and there would have been no way for anyone to avoid a collision.” 

After evaluating the performance of the test section for several years, IADOT has decided to 
expand its use of cable median barriers to include another 61 miles on I-80.52  IADOT was 
not only pleased with the safety performance of the barrier, they were also quite pleased with 
the winter maintenance aspects of the cable median barrier since it did not obstruct snow-
plowing operations. 

Kentucky
In February 2003, Sarah Nichter was traveling on I-71 in Jefferson County, when another car 
cut her off. She swerved to avoid the collision and lost control of her vehicle entering the 
median. The median did not have any barriers, so she traveled completely across the median 
and struck a car in the opposing lane head on. The driver of the other vehicle was killed. 
Nichter thinks cable median barriers might have prevented her from crossing over into the 
opposing lanes and causing a fatal crash.53

Between 2000 and 2005, there were 467 cross-median crashes in Kentucky, resulting in 177 
fatalities and 562 injuries.54  While median crossover crashes account for only 3 percent of 
total fatalities in Kentucky, cross-median crashes are often dramatic multiple-fatality events 
that close highways and create large traffic disturbances. For example, a crash in Kentucky 
was initiated when a tire blew out on a passenger car. The vehicle crossed the median and 
collided with opposing traffic, resulting in the deaths of three college students. The state of 
Kentucky initiated a program in 2005 to install two pilot sections of four-strand high-tension 
cable barrier in Jefferson County. The barriers were installed in the 2006 construction season. 

The high-tension cable median barriers are credited with preventing a cross-median crash on 
I-71 in September 2006. An SUV lost control, struck a truck, overturned, and entered the 
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median, where the cable barrier prevented the SUV from entering the opposing lanes. A 
police officer at the scene stated, “obviously, they saved the SUV from crossing over…it 
prevented her from going over into the opposing lanes.”55

Governor Ernie Fletcher promised that the state would begin installing cable median barriers. 
“Median cable barriers have proven effective on Interstates 64 and 71 by preventing more 
than 30 crossover crashes,” Fletcher said. “We are now ready to move forward with this 
installation on the Gene Snyder Freeway in an effort to further reduce the number of highway 
crashes and fatalities in the Louisville Metro area.”56,57  The new project will result in another 
13 miles of cable median barrier in the Louisville area. 

Massachusetts

A 1.5-mile section of Route 123 in Methuen was the site of seven fatalities in a ten-year 
period. As an example of the dramatic crashes in this area a report states, “Methuen Fire 
Captain Mike Buote recalled a 2000 crash in which a westbound car rolled across the median 
near Exit 4, ejected its driver into oncoming traffic, and rolled over an oncoming vehicle in 
the eastbound lanes. The ejected driver was decapitated, and a Methuen man in the eastbound 
car was crushed to death.”58  The local police, fire, and rescue personnel contacted local 
political leaders to find a solution to the crash problem on this section of Route 123. In 
response, a cable median barrier was installed in 2006. 

Minnesota
MNDOT is experimenting with several methods of preventing cross-median crashes. One 
method is to use a “swamp-like area filled with cattails” in the median and the other is using 
a four-strand high-tension cable median barrier.59  A 2.3-mile-long test installation was 
installed on I-94 sometime in 2003. Encouraged by the results of the first installation, 
MNDOT is installing another 4-mile section of cable median barrier on I-69 near New Hope. 
A year prior to the installation of the cable median barrier in this area, five cross-median 
fatalities occurred.60

Missouri
Missouri began using cable median barrier 
sometime in the late 1980s in response to a 
series of cross-median crashes.61  Cable median 
barriers were at first used near interchanges and 
specific problem locations, but MoDOT soon 
found that it was difficult to predict the precise 
locations where cross-median crashes would be 
most likely, so they began installing cable 
median barrier on all high-volume urban divided 
highways with wide medians. In 2002, MoDOT 
decided to expand the use of cable median 
barrier system-wide. 

Prior to 2000, there were about 20 cross-median 
fatalities per year on I-70 in Missouri. Each year 
since about 2000, MoDOT has installed more miles of cable median barrier and the cross-
median fatal crashes have reduced proportionally.  This has been reflected in the crash data 
such that today, with more traffic volume on the road, there are about two cross-median 
fatalities with 250 miles of cable guard median barrier installed and another 250 miles 
planned for construction in the next several years.62  The system-wide crash statistics indicate 

Table 7. Reduction of cross-median 
fatalities with increasing 
mileage of cable median 
barrier.

Year 

Total Miles of 

Cable Median 

Barrier Installed 

Cross-

Median 

Fatalities 

1999 0 22 

2000 9 13 

2001 15 18 

2002 18 24 

2003 20 23 

2004 323 14 

2005 144 6 

2006 179 2 
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that the cable median barrier contains 95 percent of the vehicles that strike it, and cable 
median barriers have been responsible for a 92 percent reduction in cross-median crashes. In 
one particular instance, a cable median barrier was installed at a location where 14 people 
were fatally injured during a two-year period. After the installation of the cable median 
barrier, no crossover or fatal crashes occurred, even though the cable median barriers were 
struck more than 200 times.63  Cable median barriers have even been reported to have 
stopped tractor trailer trucks, a type of vehicle the cable median barrier is not normally 
expected to contain.64

MoDOT performed an in-service evaluation of its cable median barriers in 2005.65  Data 
analysis from 1999 to 2005 yielded 1,402 crashes involving cable median barriers. 
Successful performance was defined as “the vehicle does not make it to the opposing travel 
lanes,” whereas failure indicated that the vehicle penetrated the barrier and entered the 
opposing lanes. By this definition, 95.2 percent of the cable median barrier crashes were 
considered successful in that they prevented a cross-median event. The data were further 
segregated to examine all the cable median crashes on I-44 to ascertain the possible influence 
of median slope on barrier performance. Field surveys of 140 crash sites provided data for 
225 crashes along I-44 with slopes ranging from as flat as 24:1 to as steep as 2.7:1. When the 
data were examined with respect to slope, the result was that the cable median barrier 
actually seemed to perform better on the steeper slopes. The success rate was 93.2 percent for 
slopes steeper than 6:1 and 91.8 percent for slopes flatter than 6:1.  The difference is 
statistically not significant, so the conclusion was that cable median barrier performs as well 
on all slopes, at least up to 5:1 (the data were sparse for the steeper slopes). The same study 
also looked at vehicle type and there was no strong relationship between success, failure, 
vehicle type, and slope, although passenger cars tended to have a lower success rate. Cars 
experienced a higher success rate on steeper slopes (92.5 versus 87.8 percent), whereas 
trucks and SUVs performed better on the flatter slopes (97.8 versus 92.5 percent). The results 
of this study seem to indicate that cable median barrier is unusually tolerant of slope 
conditions and a variety of vehicle types. 

Initially, MoDOT used a 33-inch-high cable median barrier, but at some point changed to the 
30-inch-high low-tension cable median barrier crash tested by WSDOT.  Presumably the 
change from 33- to 30-inches was made to conform to the recommendations in the RDG – 
the 1989 RDG used the 33-inch system but the 2002 RDG switched to the 30-inch high 
system. In recent years, MoDOT has also begun to use the proprietary high-tension cable 
median barriers as well. MoDOT recommends cable median barriers on divided highways 
where the median is between 36 and 60 feet wide, the radius of horizontal curves is greater 
than 2,000 feet, and the traffic volume is greater than 20,000.66  In depressed medians, 
MoDOT recommends placing the cable median barrier 2 feet from the edge of both shoulders 
if the slopes are greater than 5:1 (i.e., a “double run” of cable median barrier), and in the 
center of the median if the slopes are 6:1 or flatter. For stepped medians, the cable median 
barrier should be placed at least 14 feet from the edge of the nearest traveled way on a 6:1 or 
flatter slope. 

Even as MoDOT installs more cable median barrier, media attention has been focused on 
locations where median barriers have not yet been installed. For example, a fatal crash on  
I-44 near Rolla in October 2005 was cited as an example where a cable median barrier would 
have prevented the tragic result of the crash.67  In another example, a family skidded off I-70 
in August 2005 striking a tractor trailer truck in an area where median barriers had not yet 
been installed. A cable median barrier would likely have prevented the crash from becoming 
a fatal crash.68
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Nevada

A dramatic increase in traffic and crashes on Highway 395 between Minden and Carson City 
created public concern with safety such that the Nevada Department of Transportation called 
a meeting to hear the public’s concerns.69  One of the options suggested was to install cable 
median barriers to prevent crossover crashes. Nevada has a comprehensive plan for reducing 
head-on and cross-median crashes that is expected to reduce the number of fatal crashes from 
51 to fewer than 34 per year. There were 254 fatal head-on crashes in Nevada in 2002, 70 of 
which were cross-median related (i.e., 28 percent).70  One component to addressing the 
problem is the use of cable median barriers. 

New Jersey

On November 20, 2002, a tractor trailer truck traveling on I-78 experienced a tire blow-out 
causing the truck to lose control, enter and cross a 50-foot-wide unprotected median into the 
opposing lanes of traffic, and strike a car and another tractor trailer truck. The result was one 
fatality, two serious injuries, and a complete shutdown of the highway for three hours.71

Engineers at NJDOT decided to examine what other states were doing with respect to 
protecting wide medians that do not normally need median barriers based on the RDG 
guidelines. 

New Jersey standards recommend the optional use of a “dual-faced guide rail” for all 
medians greater than 26 feet with traffic volumes greater than 20,000 vehicles per day and 
traversable slopes flatter than 10:1.72  NJDOT installed a one-mile test section of cable 
median barrier and in 2004 installed several more long sections of cable median barrier in 
order to evaluate the system and compare it to the dual-faced, thrie beam barrier that has 
been in NJDOT standards. An in-service evaluation was performed to compare the 
performance of two different median barrier treatments. During a one-year evaluation of the 
site, the cable median barrier experienced ten crashes, only one of which was reported to the 
police, and none penetrated the barrier. Subsequent to the completion of the study, however, 
there were four instances of a vehicle penetrating the barrier, resulting in two fatal crashes 
and eight injuries. New Jersey decided that cable median barrier was not a cost-effective 
solution for the type of conditions in New Jersey, so they elected to retain the dual-faced 
thrie beam as their standard median treatment. 

New Jersey is the only state to have rejected the use of cable median barrier. The decision 
seems to be partly in response to the number of penetrations and partly in response to the 
amount of maintenance and repair required, which is difficult on the type of very heavily 
traveled highways typical in New Jersey. 

New York

As discussed above, the three-cable low-tension guardrail and median barrier were initially 
developed in New York and a 27-inch cable system was included in the NYDOT standards in 
1968. Since the low-tension three-cable guardrail was originally developed and tested in New 
York, it is not surprising that the field performance of cable barriers has been examined in 
New York several times. Much of the literature on cable guardrail and median barrier 
performance was summarized by Ray, Weir, and Hopp in NCHRP Report 490.85 VanZweden 
and Bryden examined all barrier-related crashes in a two-year period on the New York 
highway system and found 4,213 cases involving a wide variety of barriers.73  Police crash 
reports for 217 midsection cable guardrails crashes were identified (i.e., crashes not 
involving the end of the barrier). The results indicated that about 1 percent of the cable 
guardrail crashes involved fatal injuries and about 17 percent of the police-reported cases 
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involved a penetration of the cable guardrail. This relatively high percentage of penetrations 
prompted further study, which revealed that the penetrations were due to (1) a poor cable 
splice detail and (2) inadequate top-cable height. The splice detail was improved and the top-
cable height was moved to 33 inches to reduce the chance of over-rides. 

Carlson studied all types of barrier crashes on all New York highways in 1972-1975 and 
found that there were no disabling or fatal crashes involving cable median barriers (e.g., 
guide rail and median barrier) although the penetration rate was 33 percent (note: penetration 
in this context means that the vehicle got past the barrier line but it did not necessarily cross 
over the median).74

NYDOT had installed some cable median barrier as early as 1978. An in-service 
performance evaluation was conducted by Tyrell, Ashley, and Bryden on about 5 miles of 
cable median barrier installed in 1984 at 15 sites on the Palisades Parkway. Based on 99 
police crash reports, the barrier contained the vehicle in 96 percent of the police-reported 
collisions.75  Four of the 99 vehicles penetrated the barrier; two involved vehicles that 
impacted a tree improperly located behind the barrier. The police crash reports are unclear as 
to whether the vehicle actually penetrated the barrier or if it deflected enough to allow the 
tree impact. The other two penetrations were reported as under-rides; one was a medium-
sized car and one was a small station wagon. 

In the above study, no fatal collisions occurred and 76 percent of the collisions resulted in no 
injuries to vehicle occupants. The authors concluded that “the performance of cable median 
barrier on this facility [was] unquestionably good.” To address concerns about the two 
vehicles that apparently under-rode the barrier, the authors suggested that the top-cable 
mounting height of this median barrier be reduced to 27 inches, like cable guardrail used on 
the roadside (i.e., nonmedian). NYDOT has performed research on crash testing cable 
median barriers, improving splice details, examining the appropriate limits for degree of 
curvature, and tension requirements.76

One interesting feature of these early New York studies is the issue of the height of the cable 
barriers. Cable median barriers in New York have been installed with top cables at 27, 30, 
and 33 inches at various periods. Generally, the top cable heights have been modified to 
address the changing characteristics of the vehicle fleet and different placement details.  The 
27-inch barrier, for example, is generally used on the roadside where it is positioned close to 
the shoulder and terrain is less likely to affect bumper trajectory.  The 30- and 33-inch high 
versions were used in the median where the barrier is generally placed farther from the edge 
of the traveled way in locations where traversing the median terrain may affect the location 
of the bumper at impact.   

NYDOT recently revised its cable median barrier standards in light of all the recent research 
and operational experience in other states. It is recommending cable median barriers on 
divided highways with more than 20,000 vpd in medians between 36 and 50 feet and 
encouraging their use in medians up to 72 feet wide.77  The new policy allows the use of both 
the 30-inch-high low-tension cable median barrier and any of the high-tension cable median 
barriers, although the high-tension cable median barriers can only be used on slopes of 1:9 or 
flatter.78  According to the NYDOT Highway Design Manual, cable median barrier should be 
placed in the center of the median essentially on the ditch line if the approach slopes from 
both sides are 10:1 or flatter. For slopes up to 6:1, NYDOT recommends placing the cable 
median barrier adjacent to one of the shoulders, but at least 12 feet from the edge of the 
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nearest traveled way. On slopes steeper than 6:1, NYDOT recommends using a cable median 
barrier placed on both shoulders (i.e., a double run of cable median barrier).79

Even with NYDOT’s long history of use of cable guardrails and median barriers, there has 
been some additional pressure from the public to install even more cable median barriers in 
response to crossover crashes. For example, an article from the Ottaway News Service 
indicates local officials have asked the state to install additional cable median barriers after 
six people were fatally injured in a 15-month period on a particular stretch of roadway.80  
Presumably, the road did not need median barriers under the policy described above, yet 
crossover crashes remain a problem. 

NYDOT has a long history of use of cable guardrails and median barriers. It developed the 
basic low-tension system 40 years ago and has studied its performance numerous times over 
the years. NYDOT has continued to improve and modify its installation guidelines and 
policies in response both to local conditions and in light of national research and the 
experience of other states. 

North Carolina
North Carolina has been investigating cross-median crashes and developing new median 
barrier policy since the early 1990s when cross-median crashes on high-volume, high-speed 
urban facilities began to be perceived as a problem. Between 1988 and 1991, 105 people 
were fatally injured in cross-median crashes. NCDOT analyzed cross-median accident data 
from April 1988 through October 1991 and used the results to identify locations for 
installation of median barrier.81  During the 3.5-year study, there were 751 cross-median 
crashes at locations with no median barrier, of which 71 involved at least one fatality. This 
type of accident represents only 3 percent of all interstate accidents but 32 percent of 
interstate fatalities. Cross-median accidents resulted in serious or fatal injuries 40 percent of 
the time. Crashes occurred most frequently at sections with a median width of 20 to 39 feet. 
Median barriers were recommended on 24 sections of interstate, but at the time it was unclear 
what the best median barrier for this application might be, so research continued. 

The Highway Safety Research Center (HSRC) at the University of North Carolina evaluated 
the performance of an installation of three-cable median barrier on a segment of I-40.82,83

The cable median barriers on this highway segment had been installed as an experiment to 
determine if cable median barriers would provide an effective treatment for the cross-median 
crash problem discussed in the previous paragraph. The particular segments of I-40 where the 
barrier was installed had experienced a history of cross-median head-on collisions. On the 
8.5-mile segment, 6.8 miles of double-run median barrier (i.e., one roadside barrier on each 
side of the median) and 1 mile of single-run barrier (i.e., one median barrier in the center of 
the median) were installed. The posted speed limit was 65 mph, and the AADT ranged from 
106,000 to 119,000 vehicles per day over the segment. In addition, data were collected for a 
4-mile section of single-run barrier (i.e., cable median barrier in the center of the median) on 
I-40 and a 3-mile section of double-run cable barrier on US 1. The top cables were mounted 
at a nominal height of 27 inches. During four years of monitoring, there were 71 collisions 
with the barriers, resulting in no fatalities and only one serious injury. Almost 90 percent 
involved passenger cars. Table 1 in the report shows the “final resting position” of the 
vehicles after the collisions. Of the 18 collisions involving a single run of cable median 
barrier (i.e., one cable in the center of the median), three (17 percent) of the vehicles passed 
through or across to the opposite travel lanes. Before and after crash data and comparison site 
crash data from the Highway Safety Information System (HSIS) were also used to develop 
regression models for estimating the effects of cable median barriers on various crash rates. 
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The models “showed improved overall safety due to fewer serious and fatal crashes, as well 
as fewer head-on crashes” after installation of cable median barriers. 

The use of cable median barriers in 30- to 50-foot wide medians in North Carolina has been 
estimated to have saved between 25 and 30 lives per year since the barriers began to be 
installed a decade ago. The new median barrier policy has been shown by police crash 
reports to be responsible for a 90 percent reduction in cross-median crashes. 

Table 8 summarizes the before and after data and demonstrates some very interesting results. 
On the one hand, the percentage of fatalities was reduced even though the traffic was 
increasing on the section. The number of crashes probably increased for two related reasons. 
First, before the installation of the cable median barriers, there was nothing for a vehicle to 
strike prior to entering the opposing lanes of traffic. Second, many of the median barriers 
were so-called double-run barriers where the cable median barrier was installed at the 
shoulder of the median, close to traffic. Since the barrier was close to the traveled way, 
vehicles that once might have left the road and returned now struck a barrier. 

Ray et al. performed an in-service 
performance evaluation of four 
types of post-and-beam guardrail 
in Iowa, Connecticut, and North 
Carolina, including the three-cable 
guardrail.84,85  Data were collected 
from 1997 to 1999 and analyzed 
in terms of collision 
characteristics, occupant injury, 
and barrier damage. The focus of 
the paper was on unreported 
collisions, but there is also 
discussion of reported collisions. 
Data were collected from 127 collisions with cable guardrail. Three of the collisions (2 
percent) resulted in severe or fatal injuries, 12 (23 percent) resulted in moderate injuries, and 
the majority (75 percent) resulted in only property damage. The study also showed that for 
every three-cable guardrail crash reported to the police in Iowa, another crash was repaired 
by maintenance personnel but not reported to the police. In other words, at least 25 percent of 
the crashes were not reported to the police. In fact, however, the number is likely even higher 
because there are crashes that are neither reported to the police nor repaired by maintenance. 
The same study examined police-reported versus maintenance-reported crashes in North 
Carolina where the ratio was very similar. This suggests that fatality percentages like those 
reported in Tables 2 through 4 probably overstate the severity of cable median barrier crashes 
due to the fact that there are a large number of such crashes that go unreported because the 
barrier (1) prevented the vehicle from crossing the median and (2) did so without injuring 
vehicle occupants or seriously damaging the vehicle (presumably the vehicle was able to 
drive off after the collision if the collision was not reported to the police). 

NCDOT policy has used both the 33-inch and 30-inch low-tension cable median barrier. 
However, they currently recommend only the 30-inch version and it is believed they are also 
using some high-tension cable median barrier.86  Current policy recommends cable median 
barriers for medians up to 70 feet wide. 

  Table 8. Cable median crossover crashes in North  
                   Carolina.

Annual 
Crashes

Annual Fatal 
CrashesCrash Type   

No. No. % 

Before crossovers 4.6 0.3 6.5 
    
After crossovers 0.8 0.1 12.5 
After cable barrier 67.0 0.6 0.8 

    

Total after crashes 67.8 0.7 1.0 
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North Carolina has been a leader in the development of median crossover protection policy. 
NCDOT believes that its adoption of cable median barriers has prevented nearly 60 cross-
median crashes and saved nearly 100 lives.87

Ohio

There were 11 fatal crossover crashes in Ohio between October 2000 and December 2001. 
As is common for crossover crashes, there were no apparent common contributing factors 
that might explain the reason vehicles were crossing the median.88

While ODOT had some low-tension cable median barrier in place since the early 1990s, it 
did not generally use cable median barrier to any great extent. ODOT decided to install 14.5 
miles of Brifen high-tension cable median barrier in an attempt to reduce the frequency of 
cross-median crashes. The barrier was installed 14 feet from the edge of travel of one of the 
lanes in depressed medians that were generally about 60 feet wide with 10:1 slopes. ODOT 
performed a three-year in-service evaluation to determine the performance of the system as 
well as document any installation and maintenance issues. Approximately four crashes per 
year resulted in a penetration of the cable median barrier. At least one of these penetrations 
involved a tractor trailer truck. In the period prior to the cable median barrier installation, the 
road segment experienced about seven fatalities per year whereas after, it was one fatality per 
year and none of those fatalities have involved a crossover related to the cable median barrier. 

In 2006, ODOT decided to install another 13 miles of cable median barrier on I-70 and I-270 
near Cleveland. This area had experienced about six crossover crashes and one fatality per 
year.89 In general, ODOT has been installing the high-tension cable median barrier on 60-
foot-wide medians with 6:1 or flatter slopes. The barrier is placed 10 feet from the bottom of 
the ditch to avoid drainage issues. ODOT places a high priority on placing cable median 
barriers in medians up to 76 feet wide with traffic volumes over 36,000 vehicles per day. 
Additionally, they recommend installing cable median barriers in medians between 76 and 84 
feet with traffic volumes over 26,000 vehicles per day if there is a crash history problem. 

Oklahoma 
The Lake Hefner Parkway is a six-lane highway with 36- to 42-foot-wide medians located in 
the northwestern portion of Oklahoma City. The Parkway was opened in 1991 and began to 
experience a high number of crossover crashes. Between June 1997 and May 2000, 11 
median crossover crashes occurred, resulting in four fatalities. ODOT wanted to find a way 
of minimizing crossover crashes while protecting the scenic character of the parkway, which 
has views of Lake Hefner. 

ODOT researched alternatives and selected the Brifen high-tension cable system for use on 
the Hefner Parkway. This installation is notable because it was the first use of the Brifen 
system in the U.S. Two experimental sections were installed in 2000 amounting to 1,000 feet 
of barrier, and the performance was examined in a 2003 report.90  The amount of barrier was 
increased to 7 miles the next year. The test sections of the Parkway experienced six reported 
serious median collisions prior to the installation of the Brifen system that resulted in one 
fatality. In the year after the Brifen high-tension system was installed, there were 126 impacts 
to the cable median barrier, 43 of which were considered potential crossover events. None of 
the 126 impacts resulted in a penetration of the cable median barrier and there were no 
crossover events in the barrier section. After five years of installation on the Hefner Parkway, 
the cable median barrier was struck 400 times with only one fatality, which resulted from a 
crash involving a tractor trailer.91,92
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ODOT was pleased with the results on the Hefner Parkway and began expanding its use of 
cable median barriers throughout the state. Cable median barriers were installed on I-35 in 
Cleveland and McClain Counties in 2004, and public input to the process resulted in ODOT 
installing more cable median barrier than had originally been planned.93  The Swedish cable 
median barrier marketed as Safence in the U.S. was installed in 2004 on I-35.94  A single 
installation near Purcell was struck four times in one day as a result of a strong rainstorm, but 
the cable median barrier prevented any of the vehicles from crossing the median.95  All the 
crashes were precipitated by drivers operating too fast for conditions, losing control, and 
entering the median. Of course, cross-median crashes continue to occur at locations without 
cable median barrier, so ODOT is continuing its expansion of the use of cable median 
barriers such that ODOT plans to install 277 miles of cable median barriers during the next 
eight years.96,97

Oregon

A crossover crash in August 1996 captured public interest in crossover median crashes in 
Oregon. Between 1987 and 1996, six fatal and 14 injury cross-median crashes occurred. In 
response, ODOT investigated options for providing crossover protection and ultimately 
recommended the use of the 33-inch-high low-tension cable median barrier, which it 
installed on I-5 in December 1996.98  ODOT also installed a 33-inch-high three-cable low-
tension median barrier on I-5 in 1996 on a 50-foot-wide median. At about the same time, the 
1996 RDG included a drawing of a 33-inch-high three-cable low-tension median barrier. 

Sposito et al. investigated the effectiveness of three-cable median barriers in preventing 
median crossover crashes on I-5 in Oregon. Based on the results of the study, the cable 
median barrier system proved to be cost-effective when compared to the concrete median 
barrier system and the system performed well, decreasing crossover accidents in the area. 
The authors concluded that “the cable median barrier system worked well in medians with a 
minimum width of 7 meters [i.e., 23 feet], where it is used to prevent the infrequent 
potentially catastrophic cross-median accidents.”  In an 18-month review of crashes, Sposito 
found that the barrier had been stuck 53 times, 21 potential crossover events. In two cases, 
vehicles under-rode the barrier, although they did not enter the opposing lanes. A tractor 
trailer struck and penetrated the barrier on September 23, 1997. The truck entered the 
opposing lanes of travel striking an SUV, but none of the occupants was seriously injured. 
There were no fatal crashes associated with the cable median barrier during the evaluation 
period, although there were five injury crashes. 

Early in 2005 there were two under-rides of the low-tension cable median barrier.99  These 
under-rides prompted ODOT engineers to investigate why vehicles might be under-riding the 
cable median barrier. Several factors were apparent from the crash reports. Three of the 
vehicles were low-profile vehicles with low bumpers and sloping hoods that might make it 
easier to get under the bottom cable. The other common factor in at least two of the crashes 
was preimpact yawing or spinning. Photographs of the crash sites showed significant 
“plowing” of the soil, indicating the vehicles were spinning and sliding prior to impact. 
Sliding sideways can cause the leading corner of the bumper to drop lower, possibly 
promoting an under-ride. In these cases, the cable median barrier was essentially at the 
bottom of the ditch in the depressed median and the medians were characterized as “flat.”   
In general, Oregon’s experience with cable median barrier has been quite positive, but these 
recent under-rides and penetrations point out cable median barriers are not 100 percent 
effective and there are crash scenarios that may be more prone to cable median barrier 
penetrations. 
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Rhode Island

A 1.4-mile long section of high-tension cable median barrier was installed in 2004.100  After 
about one year of service, the barrier had been struck 20 times. Seven of those crashes were 
so minor the crash was not reported to the police and was only revealed by the need to repair 
the barrier. None of the other 13 crashes resulted in a median cross-over or an injury crash. 

South Carolina

In 2000 a number of cross-median crashes occurred in South Carolina on relatively wide 
unprotected medians.101  Median crossover crashes killed 13 people in three months on just 
one 10-mile section of highway.102  SCDOT identified sites on interstates that needed median 
barriers and chose the cable median barrier because “it is the safest for motorists, has the 
lowest initial cost, and can be installed in medians at least 7.3 meters wide and on 6:1 
slopes.”103  By January 2003, 400 installations of three-strand median cable had been 
installed. Through July 2003, “only 15 vehicles, less than 1 percent of those that hit the 
median barrier, penetrated the cable system, resulting in eight median crossover fatalities.” 
South Carolina received an FHWA Roadway Safety Award in 2003 for its safety practices 
program, including the use of some 400 installations of cable median barriers, which were 
credited with saving 148 lives in three years and reducing fatalities by 30 percent.104  South 
Carolina has integrated the use of cable median barriers into its overall strategy for reducing 
highway fatalities in the state. 

Texas
More than 500 miles of cable median barrier have been installed in recent years. One district 
in Texas has reported that “they have gone from 30 fatal crashes to one since installing the 
barrier on a section of I-10.”105

The guidance for the use of high-tension cable median barriers in Texas is that they are 
installed about 14 feet from the edge of the traveled way. Typically, median shoulders are 6 
feet wide and the typical median width is 48 feet. Median slopes range from a typical of 12:1 
to a maximum of 6:1.106

Utah
Between 1996 and 2003, there were 203 serious injuries and 41 fatalities related to crossover 
crashes on a particular 16-mile-long segment of I-15. The crossover crashes on this section of 
I-15 account for 10 percent of all the highway-related fatalities in Utah. In 2002 UDOT 
investigated the option of installing high-tension cable median barriers.107  In 2003, 1.7 miles 
of the Brifen high-tension cable median barrier was installed. The following year, 14.7 miles 
of the CASS high-tension cable median barrier were installed.108

As of May 2004, the two systems had been struck 18 times. In two of these cases the vehicles 
penetrated the barrier, although the vehicles did not cross the median into the opposing lanes. 
Interestingly, both penetrating crashes happened on systems that had been struck and not yet 
repaired. The number of serious injury cross-median crashes in the segment decreased by 92 
percent and there were no fatal crashes. The highway segment is reported as averaging six 
cross-median fatalities prior to the installation of cable median barriers but there have been 
no cross-median fatalities since the barriers have been installed.109

As a result of the penetrating crashes, UDOT personnel and representatives of the 
manufacturer discussed the failures. One of the crashes involved a nearly 90-degree impact, 
which is well outside the capability of the system. The second involved a median barrier 
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installed in the centerline of the depressed median. UDOT personnel decided that moving the 
barrier to the “high side” of the median near the shoulder would be a better location for the 
barrier. In the opinion of one motorist, “if the cable barrier hadn’t been there, that car would 
have passed through the median and hit me.” 

In 2005 UDOT issued a “special provision” for the use of high-tension cable median 
barriers.110  The Utah draft specifications call for installation of high-tension cable median 
barrier 12 feet from the edge of the higher elevation traveled lane on a depressed median 
slope of 8:1 or flatter. UDOT has plans for installing another 22 miles of cable median 
barrier in the near future.111

Washington State

Washington State installed a 2-mile-long pilot installation of cable median barrier in 1995. 
WSDOT has been one of the leaders in cable median barrier research and policy 
development since the early 1990s. It sponsored crash tests of a 30-inch-high low-tension 
cable median barrier in 1996; this barrier has been adopted by a number of states and was 
also included in the 2002 RDG.112  WSDOT also examined its median barrier policy in a 
2002 research study, which resulted in a reexamination of the median barrier installation 
guidelines.113  The results of the study and WSDOT’s policy were the basis of many of the 
policies in other states. As will be discussed below, WSDOT has also examined cable median 
barrier performance several times in the past decade, providing valuable evidence about the 
effectiveness of cable median barriers. (Note: The studies reviewed in this section do not 
include the most recent evaluation performed for the Governor in the spring of  2007.) 

The policy in Washington State has developed as understanding about cable median barrier 
performance has increased. WSDOT’s policy allows for the use of both the 30-inch low-
tension cable median barrier and the newer proprietary high-tension systems. The policy 
recommends that median barriers, including cable median barrier, be placed at least 8 feet 
from the edge of the nearest traveled lane.114 In depressed medians with relatively flat slopes 
(e.g., 10:1 or flatter), the median barriers should be placed in the center of the median to 
minimize the chance of collisions with vehicles. Cable median barriers are recommended for 
medians 30 and 50 feet wide and can be used in depressed medians as steep as 6:1. In 
depressed medians, the cable median barrier should be placed either within 1 foot of the 
centerline of the median or ditch or at least 8 feet away from the centerline of the ditch. This 
recommendation comes from a crash test where vehicles were able to under-ride vehicle’s 
positions 4 feet from the centerline on a 6:1 slope. 

McClannahan et al. examined the in-service performance of the cable median barrier by 
analyzing its initial installation cost, maintenance costs, maintenance experiences, and 
accident history before and after installation.115  The report is based on accident and 
maintenance report data associated with 24.4 total miles of cable median barrier located in 
three distinct locations along I-5. The data are summarized in Table 9. One of the unique and 
important aspects of the Washington data is that crashes were linked to the traffic volume on 
each roadway such that crash rates could be developed. A crash rate provides the number of 
crashes per vehicle passing the location rather than the number of crashes in a period of time. 
When they can be calculated, crash rates are much more informative than the usual time-
based crash statistics because the effects of traffic growth and barrier inventory are 
incorporated. For example, Table 9 shows that before cable median barriers were installed, 
on average 2.12 crashes occurred for every 100 million vehicles that passed through a 1-mile 
segment of the highway. Reporting crashes in this way eliminates confusion due to the 
change in traffic volume during data collection and the growth of traffic. For example, if one 
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crash was observed one year and the next year two were observed, the difference could 
simply be due to the increase in traffic rather than any intrinsic characteristic of the site. 

The data in Table 9 show several very interesting features. First, installing the cable barrier 
caused the total number of crashes in the median to go up from 2.12 crashes/100 million 
vehicle miles traveled (100 mvmt) to 4.61 crash/100 mvmt, twice the pre-cable median 
barrier rate. However, the fatal crash rate (i.e., the number of fatal collisions per 100 million 
vehicles passing through a 1-mile section) decreased from 0.21 fatalities/100 mvmt to 0.02 
fatalities/100 mvmt after the cable barrier was installed. This is a tenfold decrease in fatalities 
even though the number of crashes more than doubled. This dramatically illustrates an 
important point in median barrier design: Installing a median barrier will increase the number 
of crashes since there will be something in the median to hit. When designing a median, the 
least harmful barrier possible should be installed in order to minimize the potential for 
injuring vehicle occupants. When a median is unprotected, there are fewer cross-median 
events, but they tend to be very severe. When a barrier is installed, especially a very 
forgiving barrier like a cable median barrier, the number of crashes increases, but the 
fatalities drop dramatically—by a factor of 10 in the Washington data. 

Annual 

Crashes 

Annual Disabling 

Injury Crashes 

Annual Fatal 

Crashes Crash Type 

No. Rate† No. Rate† % No. Rate† % 

         
Before crossovers 16.0 2.12 2.2 0.29 13.8 1.6 0.21 10.0
         
After crossovers 3.8 0.51 0.3 0.04 7.9 0.0 0.0 0.0 

         

Total after crashes 58.6 4.1 0.9 0.06 1.5 0.3 0.02 0.5 
† Crash rates are reported as crashes/100 MVMT 

The performance of cable median barriers was again examined in 2006 in response to public 
concerns about a portion of I-5 in Maryville.116,117  While cable median barriers appear to be 
doing a very effective job of reducing cross-median crashes in Washington State in general, 
the portions of I-5 in Marysville still seem to experience crossover events even with the 
addition of cable median barriers. A review of crashes in Marysville indicated that 92.4 
percent of the vehicles that struck the cable median barrier were contained; somewhat lower 
than the 95 percent statewide average, but not radically different. There were 18 collisions in 
Marysville that penetrated the barrier and crossed over to the other side, with 3 resulting in 
fatalities. Interestingly, 83 percent of the cable median barrier penetrations occurred with 
vehicles initially traveling southbound even though only 46 percent of cable median barrier 
collision in the same area involved southbound vehicles. 

One placement detail that was discovered was that many of the collisions involved cable 
median barriers placed 5 feet from the bottom of the ditch. A series of crash tests performed 
by the FHWA in 2004 showed that cable median barriers placed 4 feet up the backslope 
beyond the ditch bottom under-rode the barrier. The crash test and the experience in 
Marysville convinced WSDOT to change its policy to include a zone from 1 to 8 feet from 
the bottom of the ditch where cable median barrier should not be placed. Traffic conditions 
also appeared to play a role since that segment of I-5 was characterized by high speed, 
congestion, and a transition from rural to urban commuting traffic. All these traffic features 

Table 9. Performance of cable median barrier in Washington State. 
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are indicative of an increase in traffic conflicts, which are most often the source of cross-
median crashes. In response, WSDOT installed a second cable median barrier on the other 
side of the median creating a “double run” of cable median barrier.118  It also increased speed 
enforcement in the area to try to reduce speed and traffic conflicts. WSDOT elected to 
continue using cable median barrier because of its good record in other parts of the state, as 
well as the lower impact severity of cable collisions in general. Marysville, however, has 
continued to be a problematic site with a fatal crash occurring in February 2007.119,120

AWARDS

A number of states and other organizations have received awards for implementing cable 
median barrier policies or using cable median barriers. In 2000 DMJM, the design consultant 
for the Arizona Department of Transportation’s SR 101 project, received a “Merit Award” 
from the Arizona Consulting Engineering Association for its use of cable median barrier in 
the design of SR 101 near Phoenix. In 2003 the South Carolina Department of Transportation 
received the FHWA 2003 National Roadway Safety Award for using cable median barrier 
and in so doing reducing fatalities by 30 percent. 

AASHTO’s Technology Implementation Group (TIG) was so impressed by the results of 
installing cable median barriers in North Carolina and other states that they designated the 
use of cable median barriers a Focus Technology in 2005.121  Designation as a TIG Focus 
Technology means that AASHTO actively promotes the use of cable median barriers by 
providing presentations, implementation materials, demonstration workshops, and other 
training and information dissemination activities aimed at promoting the technology. 
AASHTO, the national leader in developing transportation policy, is clearly backing the use 
of cable median barrier in wide medians because AASHTO believes that it provides a safer 
roadway network where cross-median crashes are reduced. 

CONCLUSIONS

The use of cable median barrier has expanded rapidly in a very short period of time. Two 
decades ago, cable median barriers were uncommon, whereas today there are over 2500 
miles of cable median barrier installed more than 25 states with hundreds more planned each 
year. In most of the states discussed above, public concern over cross-median crashes was the 
initial motivation for using cable median barriers. In several states, the public, political 
establishments, and citizen groups have lobbied aggressively for cable median barriers. 
Transportation departments have installed cable median barriers in response to this public 
concern. 

As described in the previous sections, most states have experienced significant cross-median 
fatal crash reductions and high levels of effectiveness when using cable median barriers. 
Typical cross-median crash reductions have been on the order of 95 percent. Only one state 
(New Jersey) elected not to continue using cable median barrier after performing a field 
evaluation. Using cable median barrier does result in more low-severity and nuisance crashes 
that require maintenance and repair, but the low cost of the cable median barrier allows states 
to protect many more miles of highway than would be possible with other types of median 
barriers. While the performance has been universally good on a system-wide basis, tragic and 
dramatic cross-median crashes have continued in states that have used cable median barriers 
for a while. While the total number has been reduced by a factor of 10, the occasional fatal 
crossover crash that penetrates a cable median barrier still demands attention. 

Most states are using cable median barriers in medians with widths between 36 and 75 feet. 
These medians are typically depressed medians and most states allow the cable barrier to be 
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used as long as the slope is flatter than 6:1. There is a wide variety of opinion on the 
placement of median barriers. Some states prefer the center of the median; others prefer a 
single run 12 to 14 feet from the edge of one of the inside edges of the pavement. Some states 
allow cable median barriers to be placed on the slopes, whereas others have areas on the 
slope where cable median barrier can not be placed. 

The early-adopting states all started by using one of the low-tension cable median barriers 
since at the time there were no high-tension systems available. Most of the states that have 
begun using cable median barrier in more recent years have opted for the high-tension system 
and many of the early adopters are transitioning away from the low-tension systems. 

The reports in the news media regarding cable median barrier have generally been very 
positive. Most accounts stress the need for median barriers to prevent crossover crashes. In 
some states, like Arizona and Washington, where cable median barriers have been used for a 
longer time, there have been negative reports about the occasional failures of cable median 
barriers. Unfortunately, one of the characteristics of crossover median crashes is that they are 
often very dramatic, involving multiple vehicles and often multiple fatalities, and they are 
very disruptive. When a cross-median crash occurs where a cable median barrier is installed, 
it is natural to question why it did not work this time, even if it has been effective in many 
previous collisions. 

All the states discussed above had very positive experiences with cable median barriers. Most 
are using it to treat specific sites prone to cross-median crashes, but it is likely that guidelines 
for using cable median barriers will become a more typical feature of state standards in the 
coming years. 

I hope that the foregoing analysis has helped to answer some of your questions about the use 
and performance of cable median barriers in other states.  If you should have any questions 
or comments, please contact me.  I appreciate the opportunity to be of service to the WSDOT 
and the people of the State of Washington. 

Sincerely, 

Malcolm H. Ray, P.E., Ph.D. 
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Newspaper coverage in other states

Officials mistrust barriers for I-81

Although a new median barrier designed to prevent deadly vehicle accidents on Interstate 64 
in Cabell County has shown promising results, Berkeley County officials say the same type of 
barrier placed along Interstate 81 is not doing its job and they want it replaced.

Berkeley County Commission President Howard Strauss wants the cable barrier system 
along a six-mile stretch of I-81 near Martinsburg to be replaced with a concrete barrier, 
which he says would be safer. ...

“No barrier system is perfect, but I think this is the safest one we could have asked for,” Braley 
said. “If you drive into it, you most likely will scratch the paint on your car and walk away.”

The Herald-Dispatch (Huntington), Jan. 21, 2003

Median cable barriers raise hopes for highway safety; MoDOT plans to 
install the barriers along 437 miles of interstate by 2007.

... Humphrey, of Springfield, believes a cable barrier in the median would have prevented 
the car from crossing over and colliding with her family’s minivan. The safety feature -- 
known for its relatively low cost and proven ability to reduce serious crashes -- would likely 
have saved the young Oklahoma woman’s life, she said.

The Missouri Department of Transportation plans to install such barriers along 437 miles of 
interstate median by 2007...

Springfield News-Leader, May 3, 2005

I-81 cable barriers worry some officials

West Virginia transportation officials are re-examining the decision to install steel cables as a 
cost-effective alternative to concrete barriers on Interstate 81 after several accidents. ...

The Associated Press State & Local Wire, Aug. 10, 2005

Damaged cable barriers a symptom of bad driving; Our stand: Dressing up 
restraints fails to solve real problem on loop 101: Speed

Check out the eye-catching yellow covers on some median cable barriers on Loop 101.

The long metallic cords are now dressed up so drivers can see them better.

It seems that the Arizona Department of Transportation is looking to reduce the $1.4 million 
the state pays each year to fix the barriers, which vehicles strike an incredible 75 to 80 
times each month. ...

Speed likely is more of a factor in the cable hits than bad eyesight. ...

The state needs to go beyond treating the symptom and find a cure, which likely is either a 
greater DPS officer presence on the freeway, photo enforcement or a combination of the two. ...

The Arizona Republic (Phoenix), Aug. 17, 2005

Appendix B2:

WSDOT searched newspaper archives using ProQuest, LexisNexus and newspaper Web sites and 
found 27 articles and editorials about cable median barrier published outside of Washington state from  
Dec. 2004 to March 2007. The vast majority of newspaper articles focused on cable median barrier’s 
ability to reduce the severity of collisions and prevent deadly crossover collisions. Additionally, several 
articles stated cable median barrier was a cheaper solution than concrete or guardrail. Three articles 
focused on the controversy surrounding an old version of cable median barrier in California, which 
uses a single steel cable instead of the three cables used in modern designs. Most of the old cable 
median barrier was replaced with concrete barrier by late 2005. Following are excerpts from all 27 
articles and editorials.
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First lines of defense; Missouri will string cable barriers along 165 miles of 
I-70 median

... Missouri, hoping to reduce such accidents, is stringing steel cables on 165 miles of I-70 between 
Kansas City and St. Louis in one of the most extensive uses of such barriers nationwide. ...

The cable barriers are not without drawbacks and critics. The barriers are expensive to maintain 
and repair, do not always prevent crossovers, damage vehicles that slide into them in relatively 
minor incidents and limit the ability of police and emergency vehicles to cross medians. ...

The department did a study of barriers used on I-435 in Kansas City and on I-44 in St. Louis ...

Briggs said the study found that fatalities from crossover wrecks dropped by two-thirds to 
three-fourths, although wrecks doubled because of collisions with the barriers.

The Kansas City Star, Aug. 26, 2005

DOH finally pursuing life-saving cable barriers around state

It took a while, but the West Virginia Division of Highways has gotten religion on the subject 
of cable barriers in the medians of interstate highways. ...

Approximately 60 miles of interstate should be equipped with the barriers within the next year 
as the state attempts to reduce the number of vehicles going into or through the median, ...

The Herald-Dispatch (Huntington), Sept. 22, 2005

Cables stretch to guard motorists

... Wire barriers are designed to prevent crossovers into oncoming traffic. The devices stop 
cars about 90 percent of the time. ...

The devices became a reality thanks to a campaign led by Warren County Coroner Roger 
Mauzy, who saw 34 people die in crossover accidents in his county over a 10-year period. 
Since the cables have gone up, no more fatalities have occurred on I-70 in Warren County, 
and only one motorist who struck the devices suffered any injury. ....

work is steadily progressing on the highway department’s plan announced six months ago 
to install 437 more miles of the cable barriers along interstates 70, 44 and 29, he said.

Investment questioned

... “I’m not saying it isn’t an excellent idea to have cable barriers that prevent deaths or 
serious injuries or even accidents, but I believe if you look more broadly at traffic safety 
and deaths on the road, a dollar spent on driver education would go a lot further toward 
reducing death and injury than putting up physical barriers,” he said.

Other commuters disagree with Allen’s assessment. ...

“That road is tremendously dangerous anyway, and it’s not going to get any better by itself,” 
he said. “So adding those wires is probably one of the only things you can do at such an 
affordable price that actually adds some decent safety to the road.”

St. Louis Post-Dispatch, Oct. 23, 2005

Keeping traffic in line; State to install cable barriers

... “It’s such an easy fix to prevent these type of accidents,” said Robinson, who was thrilled 
to learn yesterday that the state plans by summer to install cable median barriers along two 
stretches of Interstates 64 and 71.

The barriers, ... will be the first of their kind installed in Kentucky...

The Courier-Journal (Louisville), Jan. 21, 2006

Cable barriers may prevent some fatal crashes;

BEAVERCREEK - Barbara Frantz of West Milton can’t drive past the spot where her brother 
died in one of two fatal cross-over crashes last year on U.S. 35 in Beavercreek. ...

Last May, Christopher A. Paulson, 25, of Kettering was reaching for something in his car when he 
swerved to avoid a vehicle and drove across the median into the path of an eastbound semitrailer. ...

“Something’s got to be done,” Frantz said. ...

Frantz said she learned the state plans to install barriers in 2007 on U.S. 35 between Steve 
Whalen Boulevard and I-675.
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Since 2003, when Ohio’s first cable barriers were installed along I-75, the cement barriers 
and guardrails have been installed along about 100 miles of state roadway, mostly around 
Dayton, Cincinnati and Columbus - costing about $8 million. There have been no fatal 
cross-over crashes where the barriers were installed, the state said.

Dayton Daily News, April 5, 2006

Lifesaving cable median to get test along C-470

A series of new cable median barriers will be installed along a 5-mile stretch of C-470 this 
summer as part of a project aimed at saving lives and cutting down serious injuries.

The Colorado Department of Transportation has installed cable barriers across the state 
where there have been  deadly accidents, but the test areas will systematically use five 
different cable systems and track to weigh effectiveness. ...

Cable barriers are safer because they are more forgiving than traditional, solid metallic 
guardrails and concrete barriers, experts say.

High-speed vehicles tend to bounce off concrete barriers and can careen back into traffic. 
Traditional metal guardrails can either collapse or repel vehicles, depending on the speed, 
force and angle of crashing cars. But steel cables are designed to catch cars and trucks like 
a net; the barrier lassos vehicles and coaxes them to a safe stop. ...

The Denver Post, April 17, 2006

Low-cost cables offer barrier to road deaths;

Easy to install yet strong enough to halt a hurtling SUV, a cable-barrier system recently 
strung along Interstate 40 in North Memphis shows promise as a flexible, cost-effective way 
to prevent deadly median-crossover crashes, transportation officials say.

The Tennessee Department of Transportation is testing the effectiveness of cable barriers 
along a 3.6-mile stretch of the I-40/240 north loop. Variations on the concept are 
undergoing demonstrations in Chattanooga, Knoxville and Nashville, TDOT spokesman 
Pamela Marshall said. ...

Marshall said the Tennessee highway sections where the barriers are being tested all have 
been prone to crossover accidents.

The Commercial Appeal (Memphis), April 15, 2006

One dead, one hurt in wreck; Truck crashes through barrier dividing lanes 
of city highway.

One person died and another was injured after a truck drove into oncoming traffic Tuesday 
on Hefner Parkway in northwest Oklahoma City, authorities said.

The southbound truck ran off the left side of the road and drove through cable barriers in 
the highway median.

It was the first time an automobile has crossed the median since the cable barriers were 
installed in 2001, officials said. ...

The Oklahoman (Oklahoma City), May 24, 2006

These strands of braided cable may not look like much. But they can save 
your life. Wires grab and stop vehicles to prevent crossover crashes -- and 
they cost less, too.

... “All of a sudden, we hit black ice and started spinning,” Floyd Atkinson recalled last 
week. “There was nothing you could do about it.”

Out of control, the Atkinsons’ three-quarter-ton Dodge van flew against the cable median 
barrier just west of Warrenton. The crash totaled the van, but the cables stopped it from 
crossing the median and into oncoming traffic. ...

A new report shows that the barriers have halted nearly all instances in which vehicles 
crossed the median and collided with vehicles in the opposite lanes. Of 378 accidents last 
year in which vehicles hit cable barriers on Interstate 70, vehicles got through in only 6 
percent of the crashes, the transportation department said.
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Between 1996 and 2005, crossover accidents killed more than 400 people and injured 
more than 2,400 on Interstates 44, 55 and 70 in Missouri. There were six fatalities last year, 
after most of the state’s median cables had been installed. The state said four of the fatal 
crashes were in spots that still lacked the barriers. ...

St. Louis Post-Dispatch, June 25, 2006

Cable barriers going up on E-470 Key locations getting the median 
installations include the site of a double fatality in November.

Cable barriers will be installed in the median of E-470 along the site of a double-fatality 
accident, toll road officials said Thursday.

In November, a road-rage accident between South Parker and Gartrell roads caused a 
Toyota 4Runner to tumble across the median and land on a Ford Explorer in the opposite 
lanes, killing the drivers of both vehicles. ...

The Denver Post, July 14, 2006

Lives saved as highways get cable; New barriers much cheaper than 
concrete or steel beams

SPRINGFIELD, Mo. -- A relatively low-cost safety device -- steel cable strung in highway 
medians -- is proving phenomenally effective at saving lives, perhaps more so than steel-
beam or concrete barriers.

Steel-beam, concrete and cable barriers all cut down on accidents in which cars cross over 
into oncoming traffic.

Cable, however, also cuts down on the number of rebound accidents, in which a vehicle 
hits a barrier and bounces back into traffic. ...

USA TODAY, July 20, 2006

Cables put up along risky roads

Alabama transportation workers are installing cable median barriers along Alabama 
interstates and divided four-lane highways to prevent the kind of crossover traffic accidents 
that kill 250 people in the United States each year.

Research shows the barriers -- steel cable strung like a fence and held by a series of 
concrete posts -- are more forgiving than traditional concrete and metal beam barriers and 
can be effective when installed on sloping terrain.

During the past three years, 118 miles of cable median barriers have been installed along 
the state’s 907-mile interstate system at a cost of $14.5 million. ...

Montgomery Advertiser, Aug. 13, 2006

States try cable barriers, distance dots to make roads safer

A hornet sting caused trucker Christopher Adams to lose control of his semitrailer at 70 
mph. Three cables might have saved his life.

A steel-cable barrier that Missouri had installed a few weeks earlier snagged his truck in the median 
of Interstate 44, keeping it from barreling into oncoming vehicles or ricocheting back into traffic.

“If the cables wouldn’t have been there, I would have gone clear across the interstate,” said 
Adams, 58, of Payette, Idaho. “No one got hurt. That was amazing.” ...

The Associated Press State & Local Wire, Nov. 5, 2006

Median barriers have been lifesavers

Police and emergency responders might not like them, but state transportation officials are 
all in favor of the cable barriers in the medians of interstate highways.

It has taken about five years for the state to install about 470 miles of the safety cables. ...

In 2000, 27 people died in crossover crashes on South Carolina interstates. In 2005, there 
was just one such fatality. ...

The drop in crossover crash fatalities means that South Carolina’s cable barriers are 99 
percent effective, according to the agency. 

The Augusta Chronicle, Nov. 12, 2006
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Cable barrier in works for treacherous ramp

It will be the first of its kind in the Tulsa area.

The Tulsa area’s first highway cable barrier will be installed along a ramp where 30 vehicles 
crashed within two years as part of a highway safety improvement project that will begin in 
the next few months. ...

Tulsa World, Dec. 19, 2006

Post-and-cable barrier on its way to Deerfoot: Installation expected to 
begin on Jan. 9

A revolutionary highway median barrier praised in some jurisdictions as a life-saver -- but 
criticized as a killer in others -- will be installed along 10 kilometers of Deerfoot Trail, a 
section of road where four people have died in the past 18 months.

The province will begin work on installing the post-and-cable barrier in the Deerfoot median 
from 16th Avenue N.E. to Country Hills Boulevard on Jan. 9. That’s several months after the 
date originally promised.

It will be the first stretch of road in Alberta to feature the cable barrier system, and one of 
the first in the country to utilize the relatively new technology. ...

The Calgary Herald, Dec. 20, 2006

New cable barriers aimed at reducing Highway 41 fatalities

... Following her son’s death, Bruss, formerly of Mayville and now of Illinois, spoke to 
legislators, wrote letters to the Department of Transportation and circulated petitions 
advocating cable-guard barriers and other safety improvements on 41.

In November, part of Bruss’s wish for the highway became a reality after the installation of 
nearly 35,600 feet of cable guard in the median from the Dodge County line to Highway 151 
was completed an $11.1 million project.

The Reporter (Fond du Lac), Dec. 21, 2006

Wired for safety; ODOT commits to median barriers

... Drivers on Lake Hefner Parkway are already familiar with cable barriers. A 1,000-foot 
stretch of the road was the first site in the United States to employ a technology that was 
already in widespread use in Europe, the Middle East and Australia.

It’s a cheaper and more aesthetic alternative to concrete barriers. An eight-year ODOT 
program will result in installation of 277 miles of barriers, some concrete and some cable. ...

Now that the Legislature has opened the purse strings for ODOT, barrier building will begin 
in earnest. Oklahoma was a pioneer in embracing cable technology; since the Hefner 
Parkway “experiment,” the technology has been used in at least 20 other states. Although 
cable barriers are cheaper than concrete barriers, the latter generally don’t need repair 
when struck by a vehicle. Repairs to cable barriers are necessary but not too costly.

In a safer world, wide medians wouldn’t need barriers. But that’s not the world we drive in. 
We applaud ODOT for making median barriers a priority. 

The Oklahoman (Oklahoma City), Feb. 21, 2007

Iowa to add more cable barriers on highways as safety measure.

Iowa Department of Transportation officials say an experiment with metal cable barriers on Interstate 
35 was so successful during winter storms that they plan to use them elsewhere. The cables were 
on a three−mile stretch of I−35 near Ankeny. They kept cars and trucks that went out of control from 
crossing the median and colliding with oncoming traffic. Traffic safety engineer Tom Welch says the 
posts were all knocked down, but the cable was still effective in stopping the vehicles. The DOT 
plans to install at least another 61 miles of barriers, mostly on Interstate 80 in eastern Iowa, over the 
next five to ten years. The cost of installing metal cable median barriers in Iowa is about $170,000 a 
mile. An analysis by the Federal Highway Administration estimates the overall benefits of the barriers 
are $420,000 a mile −− based on reductions in crashes causing deaths or serious injuries.

KCRG-TV, April 16, 2007
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Deadly collision, troubling question. A stronger barrier might have 
prevented I-80 crash, victim’s family contends.

Amanda Chatigny had a cold that September morning. The 26-year-old Vacaville woman 
thought about calling in sick to work. Instead, she grabbed a can of Orangina, drove onto 
Interstate 80 and joined the freeway commute. ...

Ironically, as California struggles to replace its cable barriers, other states are starting to 
install more cable barriers, mainly because they are inexpensive. Those, however, are 
new designs that employ three or four cables, unlike the single- cable barriers still used in 
California. ...

The Sacramento Bee, Jan. 11, 2004 

I-80 stretch: 21 miles and 8 fatalities

One year and one day after four people died in a fiery crash on Interstate 80 in Solano 
County, a man died and his wife and two daughters were injured Thursday after a nearly 
identical crash.

What did both crashes have in common? A car vaulted a cable barrier and slammed head-
on into another. In less than two years, the death toll has risen to eight in strikingly similar 
accidents on a 21-mile strip of highway from Dixon to Fairfield. ...

The Sacramento Bee, May 28, 2005

Traffic fixes often come only with a squeaky wheel

... For years, only a thin cable barrier has separated eastbound and westbound traffic on 
I-80 near Dixon.

Tom and three others were killed in May 2004, when a Jeep Cherokee hurtled past the 
cable barrier and oleander bushes in the center divide, colliding with Tom’s vehicle just miles 
from the exit to his parents home. ...

Times-Herald (Vallejo), July 1, 2005

California
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Citizens’ questions and concerns in letters and e-mails received by 
WSDOT and Washington State Patrol and gleaned from published 
letters to newspapers

Information addressing these 
comments can be found 
in chapters 1 and 3 and 
Appendix A.  

People want cable median barriers

Letter to WSDOT

There is a barrier with a special type of wire that is being deployed in our areas that is less 
costly than concrete and can be a bit less intrusive. Since people continue to cross over grassy 
medians no matter what the standards for highway construction are, you have to put up the 
wire barrier.

Pat Genchur, Jan. 17, 2004

Letter to WSDOT

There is a strip of I-5 between Mayton and Centralia that has had an excessive amount of 
fatality accidents due to the lack of barrier between northbound and southbound. Since I last 
wrote, there has been an additional three or more deaths. Please take note of this concern and 
put some of our tax dollars to work in this area to save lives.

Tamara Hodgins, Chehalis, March 29, 2004

WSDOT Response Excerpt 

Cable barrier is one of the tools we have used with success around the state to help prevent cross over 
collisions. Our engineers strive to choose the right barrier for each highway location. We consider a wide variety 
of factors for each location when deciding which type of barrier will best protect drivers. These factors include 
amount of traffic, collision history, traffic speeds, curves, installation and maintenance cost, available median 
and shoulder space, grade and median slope, characteristics of each type of barrier, environmentally sensitive 
areas, drainage and more.

Parent thankful for median barriers 

The (Everett) Herald, June 13, 2005

In 1997, my son (then 18) and his brother (then 16) were in his 1975 Mustang, traveling 
southbound on I-5 when they got into an accident just south of the 116th Street overpass. If 
those cables were not there, my sons would have crossed the median into northbound traffic. 
But they didn’t because the cable barriers stopped his Mustang at 70 mph. 

Cindy Cutright, Everett

People feel cable barriers do not provide adequate protection

Letter to WSDOT

Why did you install such a cheap system to separate traffic on I-5 between Marysville and 
Mt. Vernon? Those steel ropes don’t stop a thing when it hits it. Put in some 2500 blocks of 
concrete or barrier that would stop a car from crossing over. If it’s a test site, well, it failed.

Steve Routt, Arlington, Dec. 16, 2004

Appendix C:

WSDOT has received many letters and e-mails from the public asking about cable median barrier. 
during the past few years. While the largest number of public comments have focused on cable 
median barrier on I-5 in Marysville, citizens across the state have weighed in.

To contrast, many of the public comments about cable median barrier addressed to the WSP were in 
the form of phone conversations. A search of WSP correspondence archives found only one e-mail 
regarding the use of cable median barrier. 

Many people have concluded 
that cable median barrier is 
ineffective or defective after 
hearing about collisions on I-5 
in Marysville. They generally 
express concern about the 
barrier’s ability to catch or 
hold a vehicle and ask WSDOT 
to install a barrier that they 
believe is more substantial. 
Information addressing these 
comments can be found in 
chapters 1, 2, 3, 4 and 5 and 
appendices A and D. 
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Getting There: Safety of cable barrier on I-5 is questioned

Seattle Post-Intelligencer, Jan. 24, 2005

Q: After seeing reports of a fiery collision last month on Interstate 5 north of Arlington, 
Roger Los was troubled about the cable guardrail in the freeway’s grassy median.

“In the past few months I have seen two cars caught in the wire in that very same location, 
and that’s in only perhaps 10 or so trips,” he recently wrote to Getting There. “On those 
occasions, the steel cable barrier seemed to work, but I have a hard time imagining that 
they are as effective as (metal) barriers would be.”

A: There are no immediate plans to replace the cable barrier with a solid variety. Dave McCormick, the state 
Transportation Department’s regional maintenance and operations administrator, said the cable type is the 
right one near Smokey Point. “In this area, where drivers are going at very high rates of speed, cable barrier 
is best because it’s flexible and `gives,’” McCormick wrote. “If a driver were to hit concrete at 80 mph, the 
impact would be extremely severe. 

Cable barriers are flawed technology

The (Everett) Herald, June 5, 2005

Who believes that a couple of 1.5-inch cables will stop a 4,400-pound missile traveling at 
60-70 mph?

Tom Richards, Marysville

Stop with excuses and fix the problems

The (Everett) Herald, June 8, 2005

How many more fatalities do we need before the state Department of Transportation 
changes the cable barriers on I-5 between Marysville and Smokey Point? Not to mention 
the speed limit? Quit blaming the drivers, State Patrol, quit making excuses, DOT, and do 
your job. Now, not later. 

Tamara Williams, Marysville

How many must die before state acts? 

Letter to WSDOT

The (Everett) Herald, June 16, 2005

We have had two horrific crashes there recently that could have been avoided, had 
there been concrete barriers in place, instead of the cable barriers. Please, Washington 
Department of Transportation, do something about that stretch of road. Don’t just drop the 
speed limit, but put a solid barrier there. 

Greg Easterling, Lynnwood

Letter to WSDOT

As an engineer, I wish you to take action on correcting problems of the cable barriers north 
of Marysville on Highway I-5. The cable barriers are not adequate for the safety needs at 
that point and better measures must be taken before further loss of life and property occur.

Jim Brooks, Lake Stevens, Feb. 15, 2007

Letter to WSDOT

The cable barriers are not adequate or safe and some additional precautions must be 
taken. There was a death last night and a history of many accidents at that point. Maybe 
some signs about staying to the right except for passing would help!

Terry Platz, Marysville, Feb. 15, 2007

The Seattle Times, Snohomish County opinion, Feb. 21, 2007

Cable barriers that were intended to contain motor vehicles are simply a joke! That was sadly proven 
Tuesday with the SUV that crossed over through two sets of cable barriers and struck the tour bus 
head-on, killing the SUV driver and badly injuring the bus driver. Just to the south, between Marysville 
and Everett, the barrier consists of “Jersey wall” sections. I would bet there have been very, very few 
excursions into the opposite lanes where the Jersey wall forms the barrier. 

Bruce Elliot, La Conner
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Letter to WSDOT

I don’t know of any rational engineer who supports this kind of barrier…Was there no 
design review of this project?...

DMH, Buckley

WSDOT Response Excerpt 

Safety is an utmost priority and we strive to engineer our highways to keep drivers as safe as reasonably 
possible. Unfortunately, none of the barriers we use can protect every driver in every situation. Occupants 
of vehicles striking cable barrier are less likely to be injured or killed than those striking concrete barrier 
or guardrail. This is partly because cable barrier is far less likely to redirect an errant vehicle into a second 
vehicle in the collision.  Statewide, cable barrier successfully restrained 95 percent of errant vehicles 
without involving a second vehicle. In comparison, only 67 to 75 percent of crashes with W-beam guardrail 
and concrete barrier successfully restrained errant vehicles without involving a second vehicle.

Thoughts on a state proposal to reduce speed limit north of Marysville 

The (Everett) Herald, June 27, 2005 

Sixty-nine people weighed in with spirited comments on the state Department of 
Transportation’s plan to reduce the speed limit from Marysville to Smokey Point. On July 1 
the speed limit will be lowered from 70 mph to 60 mph. Here is a sampling of what Herald 
readers think about the idea:

Keep the speed limits up north where they are. If you’ve got to change them, increase 
them. In fact, increase them everywhere or remove them all together.

Robert E. Widener Jr., Marysville

But the speed limit is not going to stop vehicles from crossing over the cable barrier. To me 
the cable barriers are not working as well as a concrete barrier would. 

Linda Waterstreet, Marysville

Although I like to get where I’m going as quickly as the next guy, the 70 mph speed limit is a 
hazard. It will not solve the accident problem in regards to vehicles crossing the median into 
oncoming traffic. That will require something larger than reduced speeds and a two-foot post 
with wire strung across it. I’m voting for trees, concrete, hills or something more substantial.

Karla Alexander, Arlington

Letter to WSDOT

I do not know if you or any of your staff had any input on the absurd speed limit reduction 
from 70 to 60 MPH, from Marysville to past Smokey Point. I am aware of a major traffic 
accident last year.  However, when I saw the “new median” that was put in along that 
stretch of 1-5 a few years prior, I thought at the time “How Stupid.”

Gary Baye, Mount Vernon, July 7, 2005

Letter to WDOT I am very concerned about I-5 travel from Marysville to Smokey Point. Cars 
are flying over the wires into oncoming traffic and killing innocent people. It think the speed 
limit should be lowered to 55 or 60 and put shrubs in the median like Oregon does on I-5.

Phyllis Meacham, Everett, June 22, 2006

WSDOT Response Excerpt 

Speed is one of the leading causes of collisions, but the speed limit reduction on I-5 in Marysville and frequent 
emphasis patrols by WSP are making a difference. During the second quarter of 2005, with a 70 mph speed 
limit, 18.4 percent of all drivers traveled above 75 mph. During the third quarter of 2005, after the speed limit 
was lowered to 60 mph, 13.2 percent of all drivers traveled above 75 mph. In addition, the number of drivers 
traveling at speeds above 90 mph near the Smokey Point rest area dropped 20.5 percent, from an average of 78 
drivers per day to 62 drivers per day during the six-month study period.

Concrete barriers are the only option to stop cross-over collisions in Marysville

Letter to WSDOT If this accident had happened just one mile north where the “shredder” 
wire barriers are, there would have been multiple deaths. My family drives this road several 
times a week and we fear for our safety.

Laurel Christiansen, Sept. 29, 2005

Many drivers felt installing concrete 
median barrier on I-5 in Marysville 
was the only way to prevent deadly 
cross-over collisions.
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I have been watching pictures of the bus crash this morning on southbound I-5 near 
Smokey Point. The pictures I’ve seen on the news depict a prime example of why we need 
concrete barriers in the median along I-5.

Beth Hill, Sept. 29, 2005

Letter to WSDOT

I see you are using the cable barrier more and more and yet I have not seen it stop one 
vehicle from going through it. In fact if a cement barrier would have been used it would have 
saved lives. This barrier has taken so many lives because this state is cheap and won’t use 
the barriers that hold. 

Spirit Rose, Dec. 2, 2005

Letter to WSDOT

I heard on the radio recently that the WSDOT paid out $2,000,000 in claims in connection 
with a horrible accident on one of our freeways involving the somewhat recently installed 
cable barrier system. This should never have happened, I worked for CalTrans all those 
years ago, when they were first introduced. After a number of terribly awful accidents, they 
were removed and the experiment terminated.

David H. Boyle, Chehalis, Dec. 22, 2006

Letter to WSDOT

How many more people have to die before Washington State decides to put Jersey barriers 
on I-5 between Marysville & the Canadian border? It seems like a no-brainer to me.

James Larsen, March 16, 2006

Letter to WSDOT

My husband just called me and told me of an accident he had JUST gone past on Hwy 410. 
He stated that once again a car had went through or over those fantastic cable barriers, that 
we as tax paying people, have paid to install. The car went head-on into on coming traffic. 

Dave & Sandy Moore, Thursday, Oct. 12, 2006

Letter to WSDOT

The corridor of Interstate 5, Marysville north, is ridiculous, to say the least. … Cement the 
whole damn place! Buffers are worthless to moving traffic. No one gives a damn about 
some dirt and a little bush. But, as another person blasts through the worthless cable 
barriers today, for whatever reason, could have been easily prevented with...cement.

Anonymous, Feb. 13, 2007 

Letter to WSDOT

So much for your stupid cable barriers on I-5.  Now an SUV blows right through them and 
hits a bus. You need to figure out how to keep traffic moving and get some better road 
engineers to figure out that cables are not going to stop this thing from happening. Raised 
cement barriers are the only answer. 

Carol Granese, Camano Island, Feb. 13, 2007

Letter to WSDOT

How many more people are going to die before this state realizes cable fences do not hold 
cars? Please put up the cement barrier from Marysville to Arlington.

Tommie Bleisteiner, Feb. 13, 2007

Letter to WSDOT

Please, please, consider replacing the cable barriers dividing all freeway lanes in the state 
with “Jersey” barriers. I am sickened at how many fatalities have occurred on the I-5 stretch 
north of Marysville.

John R. McLane, Lynnwood, Feb. 13, 2007

Letter to WSDOT

The I-5 cable barrier has once again failed and caused another death and yet more 
uncontrolled grid-lock in north Snohomish county. Put up a concrete barrier.

John Forsberg, Marysville, Feb. 14, 2007
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Commuters can’t feel safe with cables 

The (Everett) Herald, Feb. 15, 2007

The cement barriers between traffic between 4th Street in Marysville and Everett appear to 
do a better job reducing cross-over accidents than cables.

Kelli Garber, Stanwood

Letter to WSDOT

The existing wire barriers provide little protection and in many areas there is no barrier 
between north and south Interstate 5. I would like to propose that more substantial barriers 
be placed between I-5, possibly cement barriers.

Kristin M. Richardson, Everett, Feb. 17, 2007

They do not work in that area of freeway 

The (Everett) Herald, March 2, 2007

Being personally connected to the most recent “cable barrier” fatality, I find recent comments 
very insensitive. The victim had a medical emergency, which was not caused by his driving 
behavior or negligence. The barriers may not have caused his death, but concrete barriers 
may have saved his life and may have kept the bus driver from sustaining serious injuries.

Susan Gregerson, Edmonds

WSDOT Response Excerpt 

Occupants of vehicles striking cable barrier are less likely to be injured or killed than those striking concrete 
barrier or guardrail. This is partly because cable barrier is far less likely to redirect an errant vehicle into a 
second vehicle in the collision. Statewide, cable barrier successfully restrained 95 percent of errant vehicles 
without involving a second vehicle. In comparison, only 67 to 75 percent of crashes with W-beam guardrail and 
concrete barrier successfully restrained errant vehicles without involving a second vehicle.

Bumper to bumper: The great barrier debate 

The Seattle Times, March 12, 2007

Q: Are concrete highway dividers better than cable barriers at saving lives? Bill Habenicht, of 
Woodinville, is inclined to think so. “You never hear about cars smashing through the concrete 
barriers, ever, whether they are the permanent ones, or the moveable ones used in construction 
zones,” he said. Wouldn’t concrete barriers solve head-on collisions once and for all?

A: State Department of Transportation spokesman Travis Phelps says the agency this year analyzed more than 
9,000 collisions around the state involving concrete barriers, steel guardrails and cable median barriers. The 
results of the analysis, he said, showed that more than 80 percent of drivers who collide with cable median 
barriers walk away uninjured. “Comparatively, drivers who collide with concrete and steel guardrail walk away 
uninjured only 59 percent of the time,” he said. He reasons that concrete and steel are more rigid, and more 
often bounce vehicles back into traffic, which increases odds of colliding with a second or third vehicle.

The Feb. 13, 2007 collision proved cable median barrier doesn’t work

Letter to WSDOT

In light of what happened again today on the stretch of I-5 just north of the Marysville exit, I 
can’t believe the DOT isn’t going to finally take some reasonable action and put up concrete 
barrier in the median of that section of freeway. Barrier just doesn’t cost that much.

Patricia Eddy, Marysville, Feb. 13, 2007

Letter to WSDOT

The D.O.T.-installed cable barriers have yet failed again. As a veteran law enforcement 
officer in Snohomish County, I am tired of these fatal and/or serious car crashes. Your 
D.O.T. engineers may crunch numbers and use scientific principles to tell you that cable 
barriers are the answer, but the physical evidence tells a different story.

Dave Bilyeu, Mill Creek, Feb. 13, 2007

The cable barriers in the I-5 median in Marysville are clearly not sufficient. We need to 
inspire the DOT to come up with a new solution that will prevent vehicles from crossing the 
median that is 100% effective…

Paul Anderson, Everett, Feb. 13, 2007
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Letter to WSDOT

We just had another deadly accident along the I-5 corridor near Marysville today. When will 
we get median dividers that will prevent these accidents? DOT has put extra cables to try to 
stop the head-on collisions, but as shown in today’s accident they don’t work.

Patricia Kanno, Marysville, Feb. 13, 2007

Letter to WSDOT

How many more deaths do there need to be before you (the DOT) decides that perhaps 
the cables aren’t working? I have kids and it scares me to death to think that a car could so 
easily cross over the cables and take us all out because of the cost of a concrete barrier.

Kathy Moody, Arlington, Feb. 13, 2007

Letter to WSDOT

I thank the incompetents in your dept for causing another death in Marysville I-5 on Feb. 13. 
Your bureaucracy does not want a concrete barrier in that area under any circumstances. 
Unless you’re too dense, you should be ashamed.

Dennis Wojciak, Marysville, Feb. 14, 2007

Letter to WSDOT

I am appalled that the state continues to install those median cable barriers after it has been 
proven many times that they don’t work. When are you going to just admit they don’t work 
& put in the cement medians, like you should have done in the first place!!!

Maurice E. Kendrick, Mount Vernon, Feb. 14, 2007

Letter to WSDOT

Failure of your new double cable barrier to prevent a catastrophic cross-over accident on 
02/13/07 near Marysville on I-5 hopefully has you concerned. I believe it is time for the state 
to quit gambling with our lives and install a proper wider shoulder/concrete jersey barrier 
system through this stretch of I-5. I realize that your statistics say the cable system works 
in other parts of the state but this recent incident shows that it continues not to work here 
even with a double system. 

David Cook, Arlington, Feb. 14, 2007

Letter to WSDOT

The channel 5 news reported a statistic of your cable barriers preventing 96% of vehicles 
from breaking them. I would like to know what the percentage rate is for breaking those 
concrete barriers? Why weren’t concrete barriers placed in the meridian in the first place?

Jodi Smythe, Silvana, Feb. 14, 2007

Letter to WSDOT

I was one of the thousands stuck in traffic Tuesday evening when a fatal traffic collision 
closed northbound I-5. It is obvious that cable barriers on the section of I-5 between 
Marysville and Smokey Point are not effective, in spite of what the Department of 
Transportation maintains. Perhaps in other areas they are effective, but not here.

Robert Davis, Stanwood, Feb. 15, 2007

Letter to WSDOT

The primary purpose of the barriers is to prevent vehicles from crossing the median and 
striking traffic in the opposite direction of travel. It has been shown repeatedly that wire rope 
cable barriers have not worked in a number of accidents on I-5 in the Marysville area.  

Lenny Moore, March 3, 2007

WSDOT is misusing taxpayer dollars by installing a second run cable 
median barrier in Marysville

What the state needs to do to prevent the type of horrible accidents that have occurred 
over the past six months is to spend enough money on proper barricades between north 
and southbound I-5, throughout the region, not just in urban areas.

Elisabeth Cummins

Drivers expressed concern 
about the severity of injury to 
which motorcyclists would be 
subjected if they encountered 
the cable barrier system while 
they were travelling at high 
speed. Information addressing 
these comments can be found in 
chapter 4.

Several drivers noticed the low 
tension cable median barrier 
lying on the ground during 
construction of the new cable 
median barrier system on I-5 in 
late 2006 and on SR 410 after the 
barriers were struck by a vehicle.
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Letter to WSDOT

I would like to know how much concrete costs. It must be expensive. Otherwise those 
cable barriers that separate the carriageways through Marysville would have being replaced 
with concrete ones. I am scared for my family.

Joseph Henderson, Feb. 13, 2007

Letter to WSDOT

This is absolutely outrageous that this type of accident has happened yet again on I-5 just 
north of Everett. How much is the cost to put better barriers such as concrete ones?  

Shelley Weyer, Everett, Feb. 13, 2007

Letter to WSDOT

The new Marysville cable is only there for looks, it will not stop anything. Why did we waste 
tax paying money on a useless system? If the charter bus would have been full there would 
have been several more deaths and injuries that is for sure.

Kent Townsend, Stanwood, Feb. 14, 2007

Letter to WSDOT

Why can’t we have wood post with metal railings or cement barriers? How many more need 
to die to realize the cables are a joke. Spend our money on better barriers and not lawsuits. 

Steve, Feb. 14, 2007

Letter to WSDOT

In my opinion, cable barriers are about 90% effective – Jersey (cement) barriers are about 
99% effective. Question you have to answer to yourself: Is the loss of life and property 
worth the savings when cable barriers are installed?

Joe Moore, South Bend, Feb. 24, 2007

Letter to WSDOT

How many people have died in the last couple years where the cable barriers in Marysville 
are used? You spend tax dollars to add to them and people have since died.

A.T., Arlington, March 20, 2007

Letter to WSDOT

You spend tax dollars to add to them and people have since died. Obviously they don’t *** 
work. Instead of spending hard working citizens money on these *** investigations Just fix 
the *** dam problem.

Arlington, March 26, 2007

Letter to WSDOT

I think we can all agree that the cable barriers are ineffective in prevent cars from crossing 
into oncoming traffic. I would think that after paying out $9 million dollars for the accident 
on Dec. 18 (2005?) where the 18 year old was killed, the state might try to avoid a similar 
lawsuit and instead use a proactive approach to saving lives by putting in a concrete barrier.

William Parks, March 26, 2007, Seattle

Letter to WSDOT

DOT should stop being cheap with cables and use a barrier wall.

Linda Duenow, Bothell, Feb. 20, 2007

WSDOT engineers are looking at the circumstances of the crash very carefully. Our initial review of the 
incident indicates that none of the barriers we use could have prevented this tragedy. The Washington State 
Patrol investigation should yield more information and we continue to assist them in every way we can.

It appears that the vehicle that crossed the median on Tuesday was moving with enormous force. When it 
hit the second row of cables, two roughly 1000-foot-long strands of the cable median barrier were actually 
torn from their end fasteners. This suggests that the speed or angle of the vehicle might have been much 
in excess of what the system is designed to protect against. We will have a detailed discussion with the 
manufacturer of the barrier about this.
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Cable median barriers are too low to engage vehicles

Letter to WSDOT

If you look at the height of the cable barrier system at the location of the crash-southbound 
lanes, - it will be lower than roadway. While most of the cable barrier system is up on or 
near the shoulder of the road, the part where the crash was, is considerably lower as in 
down the ditch, from the level of the road.

Marguerite K. Gipson, Camano Island, Feb. 14, 2007

Letter to WSDOT

I would like you to consider the height of the cable barriers on I-5. I was looking and 
thought that if that SUV was to come across the wires are at wheel level, not bumper or 
higher. For a car they are high enough, just not an SUV or semi.

Nicole Perkins, Everett, Feb. 15, 2007

Letter to WSDOT

My message is concerning the cable barrier problem on the freeway in Marysville. In driving 
along if you look at the barrier you will see that it is not very high. In many places the barrier 
is in a swale. If the average car were to become airborne for whatever reason it would go 
over the top of the barrier. If they would just add about 2 more feet of cable to the top of 
what is already there, then the barrier would probably work. Lowering the speed would help 
but I doubt many would obey.

Ernalee Munday, Marysville, Feb. 24, 2007

Letter to WSDOT

My complaints are with the way that WSDOT leaves murderous abberations during 
construction, and of course the complaint about the cable barriers not working when they 
are in a ditch.  

Wendy & Stephen Grace, Mukilteo, Feb. 26, 2007

Letter to WSDOT

What you have with low-wire barriers under certain conditions is precisely the equivalent of 
a planned multiple-rollover event under the following conditions: 1. Vehicle traveling in the 
fast lane at highway speeds or above. 2. Vehicle for one reason or another begins to move 
onto shoulder.

Mark Yeast, April 2, 2007

Letter to WSDOT

My daughter was killed in a car accident in Aug. 2006. The accident happened on the 
Highway 101 West in Phoenix, AZ. No one knows exactly how it happened, but the part of 
the road she was on is higher than the opposite lanes. The median where the cable barriers 
are is below the road surface. It did nothing to prevent her car from crossing into oncoming 
lanes. My concern is that these cable barriers are not what we need.

Joan Knutson, Seattle, March 9, 2007

Letter to WSDOT

The barriers they use in New South Wales (Australia) appear more sturdy than those used 
on I-5. They are also taller than those used by WSDOT.

Mark Beales, Mill Creek, March, 26, 2007

Person felt striking a solid barrier was better than colliding head-on with 
another vehicle

When the crossovers occur, in my opinion, it’s a far more destructive accident when the 
impact carries inertia at 120 mph than similar effects I’ve seen on I-5 when someone hits 
the barrier and then bounces back into traffic at 60. 

Mike Carpenter, Stanwood, Feb. 19, 2007

Some felt the cables were too 
low to engage taller vehicles like 
trucks and SUVs.
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WSDOT Response Excerpt 

Cable barrier absorbs some of the force of impact and is most likely to stop a vehicle without crashing into 
another vehicle.  Vehicles that hit concrete barrier or guardrail are more likely to rebound vehicles back 
into traffic and involve other vehicles. Statewide, cable barrier successfully restrained 95 percent of errant 
vehicles without involving a second vehicle. In comparison, guardrail and concrete barrier successfully 
restrained only 67 to 75 percent of crashes without involving a second vehicle. The risk of injury increases 
when a second vehicle is involved.

Wrong installation, not design, at issue

The (Everett) Herald, Feb. 23, 2007

To an objective observer, the jury still appears to be out. The state claims they are very 
effective in other areas. They have worked on the stretch of freeway in question in Marysville, 
although “successes” aren’t reported. The known reported failures have apparently been due 
to incorrect installation rather than design. Driving will never be completely safe, and I hope a 
better solution is developed before we irrationally reject cable barriers out of fear.

Gary W. Lang, Everett

Letter to WSDOT

Thank you for insisting on an independent evaluation of the repeated failures of the cable 
barrier system. In my opinion, there is no acceptable reason for using so-called “barrier” 
systems that repeatedly fail, given that W-beam guardrail has been successfully used along 
hundreds of miles of our highways for decades.

Keith L. Kessler, Feb. 27, 2007

Person wondered if cable median barrier was designed to stop large vehicles

Letter to WSDOT

Are cable barriers designed to stop large buses and tractor trailers?

J. Harle, March 5, 2007

Letter to WSDOT

My thought is that something visual i.e. they use in construction areas at the shoulder might 
be done and not too costly for that length of freeway. Then in the median, between the two 
existing cables and keeping the cables, add another structure.

Mary Peterson

WSDOT Response Excerpt 

While no barrier can keep drivers safe 100 percent of the time, cable barrier has successfully stopped large 
semis in on I-5 in Bellingham and SR 516 in Des Moines. 

WSDOT should fill medians with gravel

Letter to WSDOT

As a professional truck driver with over 25 years experience, I have to wonder how a median filled 
with pea gravel or something similar to the material used in many emergency escape ramps on 
the downhill side of mountain passes would work in conjunction with the cable barriers. 

Mark Turner, Feb. 24, 2007

Letter to WSDOT

When you drive around this country, you see what has been done for trucks and cars on 
steep down grades. There is an off ramp of sand to slow them down. Why can’t we?

Milo and Marilyn Lowe, March 11, 2007

Letter to WSDOT

The median could be filled with deep gravel that would be far enough off the traffic lanes to 
still have a shoulder.

Raymond E Huff, March 30, 2007

Several drivers asked WSDOT 
to place trees or gravel in the 
median to prevent cross-over 
collisions.
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WSDOT Response Excerpt 

Adding a layer of gravel in the median might be appropriate on truck runaway ramps, but would not be 
appropriate in the median of a freeway. Gravel on truck ramps is designed to be increasingly softer as 
the truck travels up the ramp. This prevents the wheel wells from immediately sinking into the gravel and 
flipping the vehicle over. There is not enough space in the median and no guarantee which way a vehicle will 
enter the median for us to design and implement a similar system on I-5.

Earth berms will stop cross-over collisions

Letter to WSDOT

I have an idea that would be pretty effective at stopping cross over traffic accidents on the 

stretch of I-5 north of Marysville. The idea is to build an earth berm with cement guard 
rails along each side of it, and build it high enough, so it would be effective stopping large 
vehicles also.

Don Bakker, Feb. 26 2007

Letter to WSDOT

I don’t know if this idea will work concerning the I-5 stretch of freeway near Marysville or not 
but since the wire dividers haven’t worked would it be feasible to make a dirt mound barrier 
between the freeway lanes?

Lynn Self, April 9, 2007

WSDOT should consider installing a skate park inspired barrier 

Letter to WSDOT

I was thinking wouldn’t some barrier like they have in skate board parks work better. Could 
the same sort of thing be used for vehicles? 

Zera W. Oglesby, March 1, 2007

WSDOT Response Excerpt 

Although none of the barriers we use can protect every driver in every situation, we look for the right 
barrier for the location to stop the vehicle from going into the opposite lane without rebounding back into 
traffic. The suggestion of installing a skate park style ramp/barrier median might change the trajectory of a 
skateboard, but would not meet the intent of the barriers to prevent crossover accidents.

People suggest that WSDOT plant trees in the median

Letter to WSDOT

My suggestion is to leave the cables as they are and plant thick fast growing hedges in the 
median.

Phyllis Meacham, June 4, 2005

Letter to WSDOT

Plant trees in the median to prevent head-on collisions.

Archer Wirth, Sept. 9, 2005

Letter to WSDOT

A solution to the problem of cars crossing the median in western Washington, would be to 
plant trees where ever possible. Trees not only work better than fences, but cut down on 
headlight glare.

Calvin Ellis, Feb. 25, 2007

WSDOT Response Excerpt 

WSDOT uses barriers in highway medians to reduce the risk of crossover collisions.  Median barriers prevent 
vehicles from crossing the median and entering opposing traffic.  Trees of sufficient diameter can prevent 
most of these collisions, but result in a large number of fatalities. Median barriers are designed and crash 
tested to minimize injuries to the occupants of the vehicles that strike them… Across the United States, 
vehicles running off the roadway and striking trees or shrubs is the leading cause of fatal collisions.  WSDOT 
uses a more forgiving barrier system when there is a need to provide cross-over protection.
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People noticed cable barriers on the ground

Letter to WSDOT

I have noticed that for about a month on Interstate 5 between Exits 200 and 208 cable 
barriers have been down… What happened to cause the barrier to go down? Was it from 
traffic accidents and vehicles crashing into the cable barrier?  …Why has it taken so long to 
repair the cable barriers? Who is responsible for repairing barriers (cable, concrete and metal) 
after a traffic accident which damages or loosens the cables? …Where is the cable produced 
that the state uses for the barriers and who does the state purchase the cable from?

Sen. Val Stevens, 39th Legislative District, Jan. 19, 2007

Letter to WSDOT

I would like to submit info about the I-5 accident today, the 13th of February, that closed the 
interstate. KING 5 reported the barriers were faulty, however, I would like to report different 
facts! The barriers were OK until the snow and ice storm we had a month or so ago. These 
cables were not repaired as of last week 

Jason Griswold, Graham, Feb. 13, 2007

Letter to WSDOT

Regarding the cable barriers on the freeway, on SR 410, the cable barriers on the 
eastbound lanes are not maintained correctly. Some are off the posts and they are not tight. 
They appear to be a hazard and wouldn’t work properly in an impact.

Roy Ruffino, Federal Way, Feb. 15, 2007

Letter to WSDOT

The cables on 410 are pointless as they are hanging on the ground, not connected, 
sagging or are not even there. I don’t know what happened to them as we don’t have that 
many accidents on 410… The DOT most likely does not have any idea what’s going on with 
these barriers. Just because they install them, does not mean they work nor does it mean 
they can’t, don’t or won’t come loose in a storm. Just because they are “supposed” to 
work, does not mean they do work.

Cheryl Laurendeau, Bonney Lake, March 7, 2007

WSDOT Response Excerpt 

 Crews installed a second run of cable median barrier on I-5 in Marysville, and relocated and reinstalled 
several sections of low-tension cable median barrier along northbound I-5. This work required portions of 
the northbound cable median barrier to be temporarily taken out of service.  However, drivers were not in 
any danger. Crews previously installed a run of high-tension cable median barrier along the southbound 
lanes of I-5 to stop any cross-over collisions that may occur during construction.

Collisions involving cable median barrier are often unreported because many of the vehicles are able to drive 
away from the scene. WSDOT maintenance crews frequently patrol highways looking for damaged barriers. 
They are typically able to repair damaged sections of cable median barrier in less than one day.

People expressed concerns about motorcycles and cable median barrier

Letter to WSDOT

I hope that they (cable median barrier) are temporary and that standard guard rails are 
installed.  As a former motorcyclist, they scare me to death…

Victor Davis, Kent, July 21, 2006

Letter to WSDOT

I was wondering if there were any studies showing the survivability of motorcyclists who come 
in contact with the new cable barriers; or more important, all of those posts sticking up?

Joe Roman, Nov. 15, 2006

Letter to WSDOT

I think that the Department of Transportation is not doing a good job of providing safety 
for the motorists because of the highway cable barriers.  It may be an inexpensive way to 
provide a temporary fix, but if a motorcyclist hits them they will be mincemeat…

Larry Benfield, Centralia, Feb. 15, 2007

Several drivers noticed the low 
tension cable median barrier 
lying on the ground during 
construction of the new cable 
median barrier system on I-5 in 
late 2006 and on SR 410 after the 
barriers were struck by a vehicle.

Drivers expressed concern 
about the severity of injury to 
which motorcyclists would be 
subjected if they encountered 
the cable barrier system while 
they were travelling at high 
speed. Information addressing 
these comments can be found in 
chapter 4.
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These are death traps for motorcyclists.  A rider could be decapitated, or sliced in two just 
by coming in contact with them.

J. Robert Wohlers, Chehalis, Feb. 23, 2007

WSDOT Response Excerpt 

We have analyzed collisions that involve motorcycles hitting median barriers. Motorcyclists are relatively 
unprotected. Motorcycles don’t have many of the safety features that are found on cars such as seat belts 
and airbags. This makes motorcycle travel riskier than automobile travel. Consequently the injury rate when 
motorcycles hit barrier is much higher than the rate when automobiles hit barrier. We found that, regardless 
of what type of median barrier motorcyclists struck, there was no significant difference in injury severity.

Drivers are at fault and not the barrier

Letter to WSDOT

The cable was just placed there for more safety, and when the operator is demonstrating 
lack of common sense it is not the cable...the driver was operating his vehicle off the 
highway: contrary to the rules of the road.

Lyle Woodfield, Spokane, March 16, 2007

Letter to WSDOT

The state is not at fault with the so-called “defective” cable barriers.  Drivers are responsible 
for their actions that caused a collision, not the state Department of Transportation.

Lyle Woodfield, Spokane, March 7, 2007

State Patrol must be properly funded

The (Everett) Herald

It’s time to stop blaming the cable barriers on I-5 for accidents and focus on the real issue: 
reckless drivers. I see them every day and it’s a miracle there aren’t many more accidents. If 
you want someone to blame, then focus your energy on the governor and state legislators, 
they are the reason for the accidents because they refuse to properly fund the State Patrol. 
So instead of spending my $2 billion surplus on more failed transportation projects, how 
about spending it on law enforcement? 

Rudy McDaniel, Feb. 28, 2007

Suing the state is suing fellow citizens

The (Everett) Herald

Why is it people are suing me over the issue? As a taxpayer, the money they want comes 
out of my pocket. I would say to take down those cable barriers that are doing no good, 
and replace them with a sign reading “Use highway at your own risk.” That would put the 
responsibility of entering the median, or avoiding those who do enter, in the driver’s seat, 
where it belongs.

Nelson Cobb, Snohomish, March 22, 2007

A person requested lower speed limits on I-5 in Marysville

Letter to WSDOT The problem that I see is the speed limit. I would really like to see the 
speed limit be set at 55 miles per hour in certain areas of I-5. 

Richard Freeman, March 1, 2007

WSDOT Response Excerpt 

In 2005, WSDOT reduced speed limits from 70 mph to 60 mph on the most congested part of I-5 through 
Marysville. Washington State Patrol troopers have been conducting emphasis patrols to enforce the new 
speed limit. These efforts are making a difference and we have seen a reduction in collisions at this location.

Speed limits are not the only safety measures we have taken along I-5. We work with law enforcement 
agencies to stop aggressive and impaired driving. We have installed rumble strips to help keep drivers alert 
if they veer out of their lane towards the shoulder or the median, improved and straightened curves, widened 
highway shoulders, improved medians and installed median barriers.

Some felt drivers should be 
held accountable for losing 
control of their vehicles 
and crossing medians.
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Officials debate cable barriers

The (Everett) Herald, Feb. 15, 2007

Excerpts from an e-mail exchange Wednesday between Rep. Mike Sells, D-Everett, and 
Transportation Secretary Doug MacDonald. 

Despite reassurances and tests regarding cable barriers, the death on Tuesday north of 
Everett on I-5 certainly undermines my faith in their ability to keep autos from crossing over 
into on-coming lanes. I have received a number of angry e mails this morning regarding the 
accident, and concerns from constituents regarding the safety of that stretch of highway. I 
know that Rep. McCoy has contacted your office, and I would echo the concerns that he 
has also expressed.

Mike Sells, State Rep, 38th Legislative District

The statistical demonstration of the value of cable median barrier is overwhelming. I’ll have 
information on that to you this afternoon. The circumstances of this event yesterday need 
to be thoroughly examined and they will be. We’ll keep you in the loop so that you have the 
tools you need to respond to constituents. Please remember that there is no barrier system 
available to us for installation at any reasonable cost that will give 100% indemnity against 
vehicle crossovers when the speed and the mass of the vehicle is high enough.

Doug MacDonald, Secretary of Transportation
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Appendix C2:  A selection of recent newspaper reporting and opinion

It catches you like a large rubber band

So far, the barrier has taken plenty of hits and gotten torn up a bit. But by intentionally 
sacrificing itself, the system has done a huge favor for those motorists who haven’t been 
able to keep their vehicles out of the median: Nobody has been killed.

Columbian (Vancouver, WA), Dec. 30, 2002

Police Report: Two women injured severely in crash on I-5 at fairgrounds

Detloff was driving a 2000 Chevrolet Cavalier southbound on Interstate 5 in the area of the 
Clark County Fairgrounds at 10:10 p.m. when she crossed the centerline, drove over the 
median and through a cable barrier. Her car then crashed into a 2002 Suzuki sport-utility 
vehicle driven by Marilyn Anderson, 54, of Woodland.

Columbian (Vancouver, WA), Sept. 4, 2003

Deaths, delays on the roads

A 67-year-old Oregon man was killed on I-5 about 10:15 a.m. when his southbound Subaru 
Legacy veered across the median and crossed a three-cable barrier about a mile south of 
the Smokey Point interchange.

The Herald (Everett, WA), Nov. 1, 2003

New interstate barriers designed for safety; County installs cables to curb 
injuries, head-on crashes

On a rainy evening last November, the driver of a 1993 Subaru station wagon swerved 
off Interstate 5 near Maytown, crossed the freeway’s grassy median and plowed into a 
minivan. To reduce such “crossover” crashes, and in hope of preventing more deaths and 
injuries, the state Department of Transportation will use a different type of barrier than area 
motorists are used to seeing on state highways. And the time to install cable barriers has 
arrived in Thurston County.

Columbian, Aug. 21, 2004

Fatal crash fuels debate over cable guardrails

Cable barriers like the one in the grassy median of Interstate 5 in Marysville are meant to stop 
vehicles from careening into oncoming traffic. But critics, including at least one State Patrol 
trooper, say they frequently don’t work. As proof, Trooper Lance Ramsay points to Monday’s 
crash in which three members of a Marysville family were killed when a pickup pulling a fifth-wheel 
trailer crossed the median, plowed through the cable barrier and slammed into two oncoming 
vehicles. Killed were Darrell Knapp, 41, Sandra Knapp, 42, and their 6-year-old son, Noah. “They 
(the cables) have stopped some vehicles from going through, but there are other vehicles going 
through,” Ramsay said. “If you have one vehicle that goes through, that’s one too many.”

Seattle Times, June 1, 2005

Steel cable barricades focus of deadly I-5 crash

For the second time in five months, state traffic officials are investigating whether safety cable 
barriers that divide I-5 in Marysville work. The scrutiny comes after a Marysville family was killed 
Monday when a southbound pickup hauling a 30-foot recreational trailer crossed the median and 
crashed into family’s car and several others. Investigators believe another southbound vehicle 
braked hard in front of the pickup truck, causing the driver to hit the brakes and lose control. 
Darrell Knapp, 41, and his wife Sandra Knapp, 42, died at the scene. Traffic officials say the cables 
are less likely to cause injuries when struck, because they absorb the impact. “We have felt that 
the cable barriers are the right solution for I-5. Hundreds of accidents have been avoided since we 
installed them,” said Doug MacDonald, secretary of the state Department of Transportation.

The Herald, June 1, 2005
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Driver in fatal crash was in wrong lane

The driver of a pickup hauling a fifth-wheel trailer was driving illegally in the left lane before 
he crossed the median and hit oncoming cars last month, officials said Monday. The 
Knapps, of Marysville, were northbound when an Olympia man reportedly lost control of 
his southbound pickup and 30-foot trailer, the State Patrol reported. The man veered to 
the left, through a steel cable barrier and into oncoming traffic, according to the patrol. “He 
shouldn’t have been in that lane” because his vehicle weighed between 12,000 and 18,000 
pounds, Ramsay said.

The Herald, June 21, 2005

I-5 cable barriers fail to stop deaths

Something is happening along I-5 north of Marysville that is causing cars and trucks to 
cut across the median separating the northbound and southbound lanes. Too often, the 
vehicles are blasting through the 30-inch-high steel cable barriers the state Department 
of Transportation has installed to prevent head-on crashes. People are dying. The cable 
barriers are being blamed. Attorneys for some of those who have died say they are 
preparing to sue the state. Out-of-state experts have examined the cable barriers near 
Marysville and have raised questions about their placement in the median, said Mike 
Nelson, an attorney for the Holschen family of Bothell. State officials say that I-5 near 
Marysville is undergoing a transformation from a rural highway to a congested urban 
interstate. More growth - new outlet malls, big-box stores and housing developments - in 
the area means more traffic and more accidents. To counteract the congestion, the state 
last week reduced the speed limit from Marysville north to the Smokey Point exit from 70 
mph to 60 mph. 

The Herald, July 3, 2005

Man whose daughter was killed in crash ready to take on state

John Holschen was in a war zone thousands of miles away when a fiery crash ended his 
daughter’s life in Marysville. He’s now fighting a battle to get the state to re-evaluate the 
use of cable barriers along interstate highways. His daughter, Megan “Marijke” Holschen, 
18, died in a Dec. 15 crash that also severely injured his wife and younger daughter. Two 
young sons also were hurt. He said a firefighter told him that a cement barrier might have 
prevented a sports utility vehicle from crossing the median into the path of his family.

The Herald, July 3, 2005

Reduced I-5 speed working, early results show

A reduced speed limit on I-5 north of Marysville is working, but it’s too early to know how 
well, state officials said Tuesday. To ease congestion and reduce the potential for serious 
accidents, the state Department of Transportation lowered the speed limit from 70 mph 
to 60 mph from Marysville to Smokey Point on Friday. Transportation Department officials 
say they plan to use the information to help them decide what to do with the cable barriers 
that separate northbound and southbound I-5 from Marysville to the Highway 530 exit at 
Arlington. Six years of accident data show the cable barriers work 91 percent of the time 
along that 10-mile stretch of road. An analysis by The Herald found that’s true except on 
three miles of freeway near Smokey Point, from Milepost 205 to Milepost 208. There, the 
cable barriers failed to work in one out of five accidents, according to state records.

The Herald, July 6, 2005

Cable barrier talk goes public

Have questions about cable barriers that are designed to prevent head-on collisions on I-5 
north of Marysville? Sen. Mary Margaret Haugen, D-Camano Island, is hosting a meeting on 
the topic. A closer look showed that between Milepost 205 and Milepost 208, the barriers 
failed to stop cars in the median 20 percent of the time. Crashes there ended four lives 
between 2000 and 2004. Haugen, who drives that section of freeway often, said it appears 
that heavy congestion and too many speeders contribute to the dangerous situation.

The Herald, July 7, 2005
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Fix sought for I-5 cables

How can a cable barrier in a ditch prevent a vehicle from crossing through the I-5 median 
into oncoming traffic? That was the question John Holschen asked a panel of experts 
that gathered in Marysville on Monday night to talk about the spotty safety record of cable 
barriers that run along the I-5 median between Marysville and Smokey Point. “To the lay 
person, it appears the barrier may be misapplied in the (location) where a vehicle came 
through and struck my family,” Holschen said. Holschen was among about 50 members of 
the public who gathered to hear some of the state’s top transportation and patrol officials 
discuss the safety of cable barriers. They heard the state plans to have a full report on 
that investigation by fall, a report that state Secretary of Transportation Doug MacDonald 
promised would be used to propose a remedy.

The Herald, July 19, 2005

Public provides call to action on I-5 barriers

An SUV cruising at 70 mph doesn’t seem like a fair opponent for a trio of penny-sized cable 
lines. But for I-5 medians through Marysville, these cords are the only defense against a 
vehicle veering toward oncoming traffic. Residents seeking to protect drivers from deadly 
crossover accidents along I-5 expressed their concerns over that defense system Monday 
evening when state Senate Transportation Committee Chairwoman Mary Margaret Haugen 
hosted a meeting on the subject. A cable barrier, when functioning properly, is the best tool 
to corral vehicles in the median. Concrete barriers and steel guardrails can cause serious 
damage upon impact and often deflect cars back into traffic. Cables, which cost less than 
the other options, have worked properly in the vast majority of cases, snaring more than 90 
percent of the cars that go into the median along the 10-mile corridor through the Marysville 
area. When they fail, however, the result can be tragic, which is unacceptable.

The Herald, July 20, 2005

2-hour traffic backup follows crash on I-5

Traffic was backed up for two hours on Interstate 5 near Marysville yesterday after a crash 
blocked all northbound lanes. A car heading southbound near 88th Street Northeast went 
out of control shortly before 1 p.m., breaking through the median’s cable barriers and hitting 
a vehicle in the oncoming lane.

Seattle Times, July 23, 2005 

I-5 barrier focus of damage claim; Should traffic divider be cable or bulkhead?

The question of whether cable barriers should be replaced with concrete in separating the 
lanes of freeways in Washington state may be decided in court. That’s the intent of a $15 
million damage claim filed Wednesday with the state Department of Transportation as a 
result of a fatal collision near Smokey Point in Snohomish County. John Holschen, whose 
family was involved in one of the accidents, says part of the intent of the claim he filed is to 
have cable barriers replaced with “Jersey barriers,” or concrete bulkheads, which are widely 
used on other stretches of freeway, including I-5 just south of the accident scene.

Seattle Times, July 23, 2005

State to invest initial gas-tax money in cable barriers

Regardless of whether the 9.5-cent tax hike is repealed, the safety devices will be doubled. 
The new state gas tax may be repealed this fall, but before it goes away, it will pay for the 
state to double its use of controversial cable barriers used on busy roads to keep cars from 
colliding head on. The state will use $3 million to $5 million of that money to install 54 miles 
of cable barrier in the middle of freeways and highways across the state, including a small 
area in Snohomish County.

The Herald, Aug. 12, 2005
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For top critic of I-5 cables, life is a war

John Holschen knows how to prepare for battle. Since a fiery Dec. 15 crash that killed his 
teenage daughter, Holschen has been quietly campaigning against the state’s use of cable 
barriers along a stretch of I-5 north of Marysville. His criticism has grown louder in recent 
weeks after the state Department of Transportation announced it is puzzled that cables 
haven’t prevented wrecks like the one that took Holschen’s daughter. State engineers are 
studying the matter, but are also convinced cable barriers are saving lives by stopping the 
overwhelming majority of vehicles that swerve into the median, transportation department 
spokesman Stan Suchan said. No median barrier, whether cables, concrete or steel 
guardrails, will prevent death in every traffic accident, but each has its strengths, Suchan said.

The Herald, Sept. 4, 2005

Smokey Point bus accident snarls I-5 traffic

A metal guardrail installed just a day earlier likely stopped a shuttle bus from plowing into 
oncoming traffic on I-5 in Smokey Point Thursday morning. The accident happened on a 
section of freeway that has come under scrutiny following a series of fatal crossover crashes. 
The accidents have raised questions about the state’s use of cable barriers instead of guardrails. 
No cable barriers were involved in Thursday’s crash. The bus rammed through a concrete 
barrier and into a newly installed guardrail. The nose of the 40,000-pound bus pushed into the 
guardrail on the northbound side of the freeway, coming to a rest in the median.

The Herald, Sept. 30, 2005

Cable barrier report delayed

A study on a stretch of I-5 in Marysville won’t be released until the end of the year in order 
to give officials time to do a thorough review. The state report was supposed to be released 
by the end of September, but now that date has been pushed back to the end of the year 
“so we get it right,” said Jamie Holter, a Department of Transportation spokeswoman.

The Herald, Nov. 7, 2005

State finishing barrier study

A year after a deadly crash, questions remain about I-5 cable barriers north of Marysville. It was 
one year ago today that a cable barrier in the middle of I-5 failed to prevent a fatal crossover 
crash near Marysville. Megan Holschen’s death triggered a yearlong look at whether the freeway 
barrier was working as intended along 10 miles of I-5 from Marysville to Smokey Point. To that 
end, the state Department of Transportation is wrapping up an investigation into why three 
miles of cable barrier in the Smokey Point area failed to stop cars from crossing the median 20 
percent of the time. Cable barriers work much better at other locations.

The Herald, Dec. 15, 2005

Deadly I-5 crash results in a fine

More than a year after Juliann Odom crossed the median on I-5 near Marysville and slammed 
into a Chevrolet Suburban, killing a Bothell woman, police have cited her for second-degree 
negligent driving. John Holschen said he and his family hope the state will continue pursuing the 
facts. “If there is more to it than meets the eye, and if this young lady needs help and the public 
needs protection from this behavior in the future,” it’s important to get answers, he said. The 
Seattle attorney said he doesn’t know why Odom lost control of her vehicle, but pointed to the 
cable barriers. “Instead of being stopped by the cable barriers, she was allowed to go through,” 
he said. “We contend that the cable barriers were defectively installed.”

The Herald, Jan. 6, 2006

Cable barrier safety report due out soon

An analysis by The Herald found that cable barriers installed in the I-5 median along 10 
miles of freeway near Marysville failed to stop cars from crossing the median 20 percent of 
the time between mileposts 205 and 208 from 1999 to 2004. Three high-profile crossover 
accidents over the past year on that 10 miles of freeway led the state Department of 
Transportation to launch a study on whether the barriers are safe and what, if any, changes 
need to be made. The state expects to release its report by the end of this month.

The Herald, Jan. 6, 2006
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Woman fined $538 in 2004 fatal crash

More than a year after a fiery three-vehicle crash on Interstate 5 left a teenager dead and 
her mother and sister badly injured, one of the motorists has paid a $538 fine for second-
degree negligent driving. A passenger in the Suburban, Megan Holschen, 18, of Bothell, 
died in the crash, and five others including Odom were hospitalized. Holschen’s sister and 
mother were the most severely injured.

Seattle Times, Jan. 7, 2006

Cable fix for I-5 on fast track

Why cable barriers? The state Department of Transportation will install a second stretch 
of cable barriers along I-5 in Marysville, saying it will be more effective than ripping out 
the existing cable barrier and putting up concrete barriers or guardrails. In a study to be 
released today, state engineers analyzed 11,457 median barrier crashes between 1999 
and 2004 and found that people hitting cable barriers, excluding those in Marysville, were 
seriously hurt or killed less often than when they hit concrete barriers or guardrails. The 
cable barriers are designed to flex and catch vehicles, and are less likely to send vehicles 
rebounding back into traffic than fixed barriers. From 1999 to 2004, no fatal crashes 
happened involving cable barriers except in Marysville, where there were five, according 
to the state. Another barrier will be added in Marysville after engineers found that the 
placement of the current barriers allows cars to slide under the cable, resulting in more 
crossover crashes and fatalities than in other areas with cable barriers.

The Herald, Jan. 20, 2006

2nd cable barrier expected to swerve-proof I-5 median

After studying 18 cross-median collisions during the past six years on a stretch of Interstate 
5 near Marysville, the state Department of Transportation has announced it will spend 
$2.5 million on a second cable barrier in the area. The 10-mile stretch of I-5 has become 
known for accidents where one car crosses the median, somehow making it past a cable 
barrier, and collides with oncoming traffic. The problem of cars nosing under the barriers 
occurred with southbound sedans. When they reached the bottom of the ditch, their front 
suspensions were compressed, putting the front bumper of the car under the cables, the 
study says.

Seattle Times, Jan. 25, 2006

Second I-5 cable barrier to be built; Study shows risky Marysville stretch

After studying 18 cross-median collisions during the past six years on a stretch of Interstate 
5 near Marysville, the state Department of Transportation has announced it will spend $2.5 
million on a second cable barrier in the area. The 10-mile stretch of I-5 has become known 
for accidents in which one car crosses the median, somehow making it through a cable 
barrier, and collides with oncoming traffic. The department released a report Friday that 
indicates the majority of vehicles that went through the barrier did so by plowing beneath 
the cables, which are at the bottom of a ditch, and lifting them over the top of the car, 
according to the report. To correct the problem, engineers will put 10 more miles of cable 
barrier before the bottom of the ditch on the southbound side of the freeway to block cars 
before they can reach the existing barrier, (Dave) McCormick said.

Seattle Times, Jan. 26, 2006

The long journey home; A violent crash caused by another driver’s 
recklessness leaves a Woodland man with chronic pain and a changed life

Near Milepost 8, (Rogelio) Camerena loses control, his car sliding off the pavement and into 
a grassy median. The low-slung sedan shoots across a shallow ditch, straight for a steel 
cable barrier installed by highway crews a few years before. Designed to snag vehicles and 
prevent deadly head-on collisions, the waist-high fencing has been added to Oregon and 
Washington stretches of I-5 that had seen horrific accidents. Law officers praise its worth. 
This wreck proves to be a spectacular fluke. Somehow, inexplicably, the small Honda has 
sheared through the cables and is hurtling right at him. 

Columbian, Feb. 12, 2006
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Collision on Interstate 5 kills 3 people

Three people were killed, including a young Bellevue man, and another was severely injured 
Thursday when a southbound car crossed the Interstate 5 median and collided with an oncoming 
car. The accident occurred about 4 p.m. at Bow Hill Road, north of Burlington. The state 
Department of Transportation plans to install a cable barrier at the site the first week in April. Cable 
barriers have been controversial in Marysville because several vehicles have broken through them.

Seattle Times, Feb. 17, 2006

Site of fatal crash on I-5 scheduled to get barriers; Narrow median seen as 
factor in accident - 4-mile stretch was scene of 31 wrong-way collisions 
over five years, DOT says

A four-mile stretch of Interstate 5 near Burlington, Skagit County, has been the scene of 31 
wrong-way collisions in the past five years, according to a state transportation official.

None had resulted in a fatality until Thursday, when three people were killed in a collision 
involving a southbound Geo Prizm that crossed over the grassy median and struck a 
northbound Chrysler PT Cruiser. The state Department of Transportation plans to install a 
cable barrier at the site the first week in April.

Seattle Times, Feb. 18, 2006

Around the Eastside

Expect lane closures during the next two weeks as the state Department of Transportation 
begins installing a new cable barrier on Highway 522 in the Bothell-Woodinville area to help 
prevent crossover and head-on accidents.

Seattle Times, Feb. 18, 2006

Speeders ignore lower limit

Speeding has increased on I-5 north of Marysville six months after the state lowered 
the speed limit from 70 mph to 60 mph. However, fewer people have been involved in 
accidents or are driving faster than 100 mph along the 61/2-mile stretch to Smokey Point, 
according to the state Department of Transportation.

The Herald, March 1, 2006

Cable barrier project to close some lanes

Expect lane closures during the next two weeks as the state Department of Transportation 
begins installing a new cable barrier on Highway 522 in the Bothell-Woodinville area to help 
prevent crossover and head-on accidents.

Seattle Times, March 5, 2006

Briefs

A Lake Forest Park man was in stable condition Wednesday in a Wenatchee hospital after 
a roll-over accident on Interstate 90. Frank Martin, 82, apparently fell asleep at the wheel 
about 11 a.m. Tuesday and drove off the interstate about 12 miles west of Moses Lake. His 
2006 Ford Ranger pickup flipped over a cable barrier and rolled once.

Tri-City Herald, July 15, 2006

New set of I-5 barriers coming

Officials believe a second set of stronger cables near Marysville will reduce deadly crossover 
accidents. State engineers concluded that adding a second set of cable barriers would keep 
most cars from crossing the median and slamming head-on into oncoming traffic. Megan 
Holschen’s father, John Holschen of Bothell, said Tuesday he is withholding judgement about 
the second set of cables. He wants to know more about how they will be installed and tested. 
“Bottom line, considering (the state’s) track record, I’m going to continue to monitor (the cable 
barriers) and see if the state possessed the common sense it lacked when it installed the first 
ones,” he said. “If it doesn’t, it will be time to mobilize the populace.”

The Herald, Aug. 30, 2006
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Cars can squeeze beneath barriers

Rachel Ashleman feels lucky to be alive. She swerved left. Her car entered the grass 
median, where a three- wire cable fence should have lassoed it to a stop. Instead, her 
Subaru wagon sped under the barrier and continued into the oncoming lanes, where it 
was nicked by an oncoming vehicle. Ashleman’s car spun to a stop on the far side of the 
freeway, in the grass. Except for bruises and small cuts, the Shoreline native was unhurt 
in the Labor Day accident. But the incident shows the state has yet to solve a longtime 
safety problem in the freeway between Arlington and Marysville. Five people have died in 
crossover crashes there in the past three years. In Arlington, the main hazard is a slope near 
the cable barrier. Richard Albin, an assistant state highway-design engineer, acknowledged 
that the fence location at Arlington -- close to the ditch -- “isn’t the optimum place to put 
the barrier. That’s why we’re going to the second run.”

Seattle Times, Oct. 2, 2006

Suit over fatal I-5 crash settled for $9 million

A $9 million settlement has been reached in a lawsuit over the death of a young woman in 
a fiery crash that was blamed partly on incorrectly stalled cable barriers on Interstate 5, a 
lawyer says. Survivors of Marijke Holschen, 18, of Bothell, will receive $2 million from the 
state Transportation Department. The driver who was blamed for the crash, Juliann Odom, 
24, of Bellevue, is responsible for the other $7 million, said Michael E. Nelson, a lawyer 
for the family. No criminal charges were filed. Odom was issued a traffic citation and last 
January paid a $538 fine for second-degree negligent driving.

Meanwhile, an investigation by The Herald in 2005 showed the cable barriers were not 
working as designed in a 3-mile stretch of the freeway north of Marysville, failing to stop 
vehicles from crossing the median 20 percent of the time.

Seattle Times, Dec. 14, 2006

DOT settles in I-5 barrier case

The State Department of Transportation will pay $2 million to settle a claim with a family 
whose 18-year-old daughter was killed when a vehicle broke through an I-5 cable barrier 
near Marysville and hit their Suburban head-on. The settlement in the case resulting from 
the December 2004 accident is the first of its kind, said Mike Nelson, attorney for John 
Holschen, the father of Marijke Holschen, who was killed in the accident. The $2 million 
will be added to $7 million from the insurance company of the motorist who crossed the 
median, Nelson said. Most of the money will go into trust funds, he said.

Seattle Post-Intelligencer, Dec. 14, 2006

$9 Million Settlement Reached in Fiery Crash

A $9 million settlement has been reached in a lawsuit over the death of a young woman in 
a fiery crash that was blamed partly on incorrectly stalled cable barriers on Interstate 5, a 
lawyer says. Survivors of Marijke Holschen, 18, of Bothell, will receive $2 million from the 
state Transportation Department. The driver who was blamed for causing the crash, Juliann 
Odom, 24, of Bellevue, is responsible for the other $7 million, said Michael Nelson, a lawyer 
for the family. The settlement did not include any state admission of fault, said William 
Henselman, the Transportation Department’s risk manager.

Seattle Post-Intelligencer, Dec. 14, 2006

Suit over fatal I-5 crash settled for $9 million

A $9 million settlement has been reached in a lawsuit over the death of a young woman in 
a fiery crash that was blamed partly on incorrectly stalled cable barriers on Interstate 5, a 
lawyer says. Survivors of Marijke Holschen, 18, of Bothell, will receive $2 million from the 
state Transportation Department. The driver who was blamed for the crash, Juliann Odom, 
24, of Bellevue, is responsible for the other $7 million, said Michael E. Nelson, a lawyer for 
the family. “We’re definitely pleased a settlement has been reached,” John Holschen, the 
dead woman’s father, told The Herald of Everett. 

Columbian, Dec. 14, 2006
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DOT to pay $2 million in death claim

Marijke Holschen was killed when an out-of- control vehicle hit the cable barrier on 
Interstate 5 and landed in oncoming freeway traffic. The state Department of Transportation 
(DOT) will pay $2 million as part of a $9 million settlement of a claim brought by the family 
of a woman killed in a cross-median collision on Interstate 5 where a cable barrier near 
Marysville failed to stop a sport-utility vehicle from plowing into oncoming traffic. John 
Holschen, Marijke Holschen’s father, said the settlement with the state marks the start of 
“phase two” for the family. Holschen would like to be included in cable-barrier discussions 
with the DOT, he said. “The first step to me is to stop installing these types of barriers until I 
can be convinced that they’re being installed in places where they will work,” he said.

Seattle Times, Dec. 22, 2006

I-5 cables’ delayed fix criticized

Sections of a cable barrier in the I-5 median in Marysville have been lying flat on the ground 
since October. Commuters who regularly drive along the route, including State Sen. Val 
Stevens, want to know why. “How long does it take you to get out there and put it back 
up?” asked Stevens, R-Arlington. Dave McCormick, who’s in charge of the state’s cable 
barrier program, said construction crews have been taking mile-long stretches of the barrier 
out of service so that sections of the median with steep slopes can be leveled out.

The Herald, Jan. 24, 2007.

State Patrol targets drivers with lead feet; Speed traps set to emphasize 
safety

Wednesday, the State Patrol worked an undercover speed trap on a stretch of highway where 
more drivers reach speeds above 90 mph than almost anywhere else in the state… The stretch 
of I-5 north of Marysville has received attention for high-speed crashes after several cross-median 
head-on fatality collisions. The Department of Transportation studied the problem and determined 
that cable barriers in the area were failing to stop cars, in part because of high speeds.

Seattle Times, Jan. 25, 2007

Driver dies after SUV breaks past I-5 cables

A 64-year-old Everett man was killed and a woman was seriously injured in a fiery crossover 
crash Tuesday on I-5 along the same stretch of highway that’s been the focus of litigation 
over failures of the median’s cable barrier. About 3 p.m., a southbound sport utility vehicle 
crossed all lanes of traffic, shot across the grassy median and plowed nearly head-on 
into a northbound charter bus about a quarter-mile south of the 88th Street NE overpass, 
according to Washington State Patrol trooper Kirk Rudeen. Deadly crossover crashes in 
2004 and 2005 in the same area - along with public criticism - compelled the state to study 
the effectiveness of cable barrier systems. The state believes that cable barriers are an 
effective way to prevent deadly crossover accidents. A cable barrier is designed to “catch” 
a vehicle and absorb the impact, unlike solid median barriers.

The Herald, Feb. 14, 2007

Fatal collision near Marysville was at site of previous crashes ; SUV breaks 
through newly installed I-5 barriers

A year and $2.4 million later, the terrible cross-median collisions north of Marysville were 
supposed to be history. But only weeks after the state Department of Transportation installed 
a second row of cable barriers along a 10-mile stretch of Interstate 5, a sport-utility vehicle on 
Tuesday afternoon broke through both rows of barriers and collided head-on with a tour bus. 
“We’re going to be taking a look at what happened,” Transportation spokesman Travis Phelps 
said. “Until we know more, there’s not much more I could be telling you.” Phelps said Tuesday 
that there were 34 accidents last year in which a vehicle or vehicles collided with the cable 
barriers north of Marysville. Of those, only one crossed through.

Seattle Times, Feb. 14, 2007
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1 Person Killed In Fiery SUV, Bus Crash on I-5

One driver was killed and another was injured Tuesday when a sport-utility vehicle crashed 
into a charter bus on Interstate 5 and burst into flames, the State Patrol reported.

Seattle Post-Intelligencer, Feb. 14, 2007

Failure of I-5 barriers investigated ; Recent upgrades | Governor seeks 
answers after crash killed driver

What caused a vehicle Tuesday to rip through two sets of cable barriers on Interstate 5 near 
Marysville, leaving one dead and another injured as well as miles of highway backups, will 
take weeks to determine, say state transportation officials. Gov. Christine Gregoire wants an 
answer to that question after recent steps to improve safety along the stretch of I-5 appear 
to have failed. Only weeks ago, the state Department of Transportation installed a second set 
of cable barriers along a 10-mile stretch of highway near Marysville at a price of $2.4 million. 
Tuesday, Clifford Warren, 64, of Everett, broke through both sets and collided with a charter 
bus.”A couple of things are clear at this point from the collision,” said Dave McCormick, an 
assistant regional administrator for maintenance and operations with the state transportation 
agency. “This involved tremendous forces, and when you have that great of a force against 
any barrier system, it may not prevent a vehicle from rolling over or penetrating.”

Seattle Times, Feb. 15, 2007

Fatality puts new focus on I-5 cable barriers

Gov. Chris Gregoire and local legislators are asking hard questions about cable barriers 
in the median of I-5 in Marysville after another fatal head-on accident. An Everett man 
died in a fiery crash Tuesday when his sport utility vehicle crossed all the southbound 
lanes near 88th Street NE, breached two cable barriers and slammed into a northbound 
charter bus. The bus driver was seriously injured in the crash. Gregoire on Wednesday 
told the head of the Washington State Patrol that she wants a report on Tuesday’s fatal 
crash “as soon as you know anything.”

The Herald, Feb. 15, 2007

Crash victim died on impact

The victim of Tuesday’s fiery crossover crash on I-5 died of injuries from the force of the 
collision, officials said Thursday. Clifford Warren, 64, sustained fatal blunt-force injuries to 
his head and body, according to the Snohomish County Medical Examiner’s Office. His 
death has been ruled an accident. Washington State Patrol detectives expect it will take 
months to reconstruct the crash that took Warren’s life and shut down northbound I-5 
through Marysville for hours. All the cables, posts and turnbuckles that hold the cables on 
the post are being collected and their locations cataloged as part of an investigation into 
the accident. Gov. Chris Gregoire on Wednesday asked the State Patrol for a report on 
the crash as soon as possible. Gregoire specifically noted that Tuesday’s tragedy occurred 
where the state installed additional cable barriers to prevent similar deadly accidents.

The Herald, Feb. 16, 2007

Crash victim remembered as devoted family man

Less than a month ago, Cliff Warren retired from his longtime sales job in Snohomish. At 
64, he was looking forward to having more time to spend with his wife of 43 years, his 
daughters and the four grandchildren he adored. Warren was southbound when witnesses 
said his Nissan Infinity sport utility vehicle crossed all lanes of traffic, breached two sets of 
cable barriers in the median and collided with a charter bus. “Cliff was unfairly taken from 
us when his vehicle traveled across the freeway and was not stopped by the barrier system 
installed by the state,” the family wrote.

The Herald, Feb. 17, 2007
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Talk targets I-5 safety

Shortly after his daughter was killed in a crossover crash on I-5, a Bothell man sat in a public 
meeting and asked state transportation officials to explain how a cable barrier strung in a 
ditch could be expected to stop a vehicle from plowing into oncoming cars. On Saturday 
- just two years later - some of the same transportation officials likely will field similar questions 
and hear similar concerns at a town hall meeting. Haugen invited officials from the state 
Department of Transportation and the State Patrol to discuss cable barriers on I-5 between 
Marysville and the Stillaguamish River during the last part of her town hall meeting.

The Herald, Feb. 23, 2007

Governor orders review of cable barriers

Gov. Chris Gregoire on Friday called for an independent review of the states use of cable 
median barriers. She said a fatal crossover accident in Marysville on Feb. 13 prompted 
her to ask for the outside review. The accident, which killed Everett resident Cliff Warren, 
was the eighth crossover fatality along 10 miles of cable barrier in Marysville since 2000. 
Gregoire directed the state Department of Transportation Secretary Doug MacDonald and 
the Washington State Patrol Chief John Batiste to coordinate the review.

The Herald, Feb. 23, 2007

State omitted local crash data from cable barrier report

If you attended a state Senate Transportation Committee meeting in Olympia earlier this 
month, you would have heard a glowing report on cable median barriers. In that report, 
state transportation officials told Sen. Mary Margaret Haugen and others that cables stop 
96 percent of all vehicles that strike the barrier from crossing over into opposing traffic. The 
committee was told that people involved in cable barrier median accidents were expected 
to die or be injured 18 percent of the time. In contrast, striking concrete or steel guardrails 
was shown to be much more dangerous, causing injuries or death in 41 percent and 
42 percent of accidents respectively, members of the committee were told. The Feb. 8 
report left out 10 miles of cable barrier on I-5 in Marysville, which had four fatal crossover 
accidents that killed seven people during that span. “We feel that they are working (around 
the state) and we are investigating what happened in Marysville,” (Dick) Albin (WSDOT) said.

The Herald, Feb. 24, 2007

Gregoire orders review of freeway cable barriers; Median safety eyed | 
Vehicle went through 2 sets in fatal crash on I-5 near Marysville

Gov. Christine Gregoire has ordered an independent review of freeway cable median 
barriers following a fatal accident Feb. 13 on Interstate 5 near Marysville. A vehicle ripped 
through two sets of cable barriers and collided with a charter bus, leaving the driver dead 
and another person injured. Just weeks earlier, the state Department of Transportation 
(DOT) had installed a second set of cable barriers along a 10-mile stretch of highway near 
Maryville. “It is critical that we all continue to work together to make investments in the state 
highway system that enhance safety for Washington citizens,” Gregoire said in a letter to 
DOT Secretary Doug MacDonald and John Batiste, chief of the State Patrol.

Seattle Times, Feb. 24, 2007

Gregoire orders independent probe of cable barrier use

Gov. Chris Gregoire on Friday ordered an independent review of the state’s use of cable 
median barriers. Her decision was driven by the Feb. 13 fatal crossover accident that 
killed Everett resident Cliff Warren. He was the eighth person to die in a crossover fatality 
along the 10 miles of cable barrier in Marysville since 2000. “I’m looking forward to this 
independent study,” said Sen. Mary Margaret Haugen, D-Camano Island, chairwoman of 
the Senate Highways and Transportation Committee. Haugen has scheduled a town hall 
meeting on cable barriers at 2 p.m. today in Stanwood.

The Herald, Feb. 24, 2007
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Crowd grills state leaders on I-5 cables

Alan Ringen came looking for answers, but he left haunted by the same, familiar questions. 
Ringen, 51, was among roughly 70 people at Stanwood Middle School on Saturday who 
listened as state transportation officials discussed the most recent fatal crash involving 
cable barriers in the median of I-5 near Marysville. “This is the same dog-and-pony show 
we went through in Marysville,” said Ringen, a Marysville resident. “It’s the same smoke and 
mirrors, and people are still dying.”

The Herald, Feb. 25, 2007

Woman files claims in cable-barrier deaths

A Marysville woman whose parents and young brother were killed after a truck breached 
cable barriers on I-5 says it’s time to hold the state responsible for failing to protect her 
family. Fawn Ringen, 23, said Friday she is in the process of filing three claims against the 
state on behalf of her parents, Darrell and Sandra Knapp, and her 6-year-old brother Noah. 
“It’s my time to fight,” Ringen said.

The Herald, March 11, 2007

State hires outside expert to investigate use of cable barriers

An independent expert was hired Monday to help the state figure out whether cable barriers 
are being used properly, including along a deadly stretch of I-5 in Marysville. Since 2000, 
eight people have died in cross-median accidents along a 10-mile stretch of freeway near 
Marysville that is equipped with cable barriers. Gregoire said she’s not so certain cable 
barriers alone are to blame. “When I look at the last accident in Snohomish County I am not 
convinced, and I admit that I am no expert, that it is not about the geography of where that 
cable barrier is located,” she said.

The Herald, March 20, 2007
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Appendix D: Washington State Patrol report: Major Accident Investigation Team 
Case Summary

MMAJORAJOR AACCIDENTCCIDENT

IINVESTIGATIONNVESTIGATION TTEAMEAM

CCASEASE SS UMMARYUMMARY

CCASEASE NNUMBERUMBER :: 07-001727

LLOCATIONOCATION :: I-5 J/S of 88
th

St NE (Snohomish County)

DDATEATE :: February 13, 2007 @ 3:08 p.m.

Detective Sergeant Jerry Cooper Washington State Patrol – Team Leader

Detective Gregory A. Wilcoxson Washington State Patrol – Reconstructionist

Detective Curt Ladines Washington State Patrol – Reconstructionist

Detective Robert Schroeder Washington State Patrol – Reconstructionist

Investigator David J. Temple W.S.D.O.T – Vehicle Systems Analyst

Transportation Engineers W.S.D.O.T.

SSYNOPSISYNOPSIS

On February 13, 2007 at 3:08 p.m., a two vehicle fatality collision occurred on Interstate 5 approximately 0.36

miles south of 88
th

St NE in Marysville. The collision events began when a 2001 Infiniti QX4 driven by Clifford

Warren of Everett entered the southbound lanes of the freeway from the 88
th

onramp and suddenly veered left. The

Infiniti crossed all three southbound lanes and entered the median where it overrode a three strand high tension

cable barrier, continued through the northbound low tension cable, left the median and struck a Prevost charter bus

in the northbound left lane. The bus was driven by Sigrid Wosnack of Sechelt, British Columbia (BC). She had

driven a group of students to Sea-Tac Airport for a trip and was returning to BC. As a result of the crash, Clifford

Warren sustained blunt force trauma and was killed instantly; Sigrid Wosnack suffered a broken femur and

shattered knee. She was airlifted from the scene to Harborview Medical Center in Seattle. Investigation by the

Washington State Patrol (WSP) Major Accident Investigation Team (MAIT) showed that Warren had been

drinking, likely at the nearby Tulalip Casino, and had a blood alcohol content of 0.07g/100mL.

SUPERVISOR:_______________________________________________ DATE:____________________________
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(DETECTIVE SERGEANT JERRY COOPER)

DDETAILSETAILS

On February 13, 2007, Clifford Warren had spent at least part of his afternoon in the Tulalip Casino
1
. At around

3:07 p.m., he was observed by Tiffany Hempeck driving a 2001 Infiniti QX4 pulling up to the red traffic light

southbound on 34
th

Avenue N.E. at the intersection with 88
th

St NE. The casino is located approximately 0.80

miles due north of this intersection. Hempeck stated she was directly behind Warren and observed him make a left

onto 88
th

following other traffic, stop at the red light eastbound on 88
th

and then turning right onto the southbound I-

5 ramp. She told a State Patrol detective that the Infiniti accelerated down the ramp to freeway speed and then cut

across the end of the gore point veering across all southbound lanes. Hempeck stated she thought he (Warren)

made the aggressive maneuver across all lanes to get in the fast lane. Joyce Jones, Kandi Haffe-Nielson, and Jack

Paden were all southbound and watched Warren drive across all southbound lanes and enter the median. At the

same time, Sigrid Wosnack was driving a 1998 Prevost bus northbound I-5 in lane three. Wosnack had just

transported a group of students to Sea-Tac Airport and was returning to her base in British Columbia, Canada.

I-5 in this area consists of three lanes each for both south and northbound traffic with a northbound exit lane for 88
th

St NE on the right. The two directions of travel are separated by a grassy depressed median with the presence of

two sets of cable barriers that parallel the lanes of travel. The roadway is straight with a slight positive grade from

south to north. It is constructed of asphalt with both the painted lane edge lines and lane dividers in good condition.

The southbound lanes are slightly elevated above the northbound lanes; the posted speed limit is 60 mph for both

directions. At the time of the crash, the weather was partly cloudy and the roadway was dry. The temperature was

in the upper 40’s Fahrenheit.

WSP Commercial Vehicle Enforcement Officers Keith Barton and Aaron Gustafson were traveling northbound

behind Wosnack’s bus in a white WSP van when they observed the Warren SUV veering across the southbound

lanes into and through the median towards them and the bus. The Infiniti struck the southbound high tension

barrier at an approximate 22 ~ 25° angle and overrode the barrier bending one post over, dislodging a second. The

vehicle continued in a southeasterly direction and impacted the northbound low tension barrier interacting with the

top two cables, carrying the top cable into the northbound left lane where the SUV and Wosnack’s bus collided

head-on. The right front of the SUV impacted the left front of the bus causing the SUV to be redirected north while

rotating counter-clockwise up to its point of rest 177 feet to the north. Impact to the bus caused the brakes to lock

up and the bus skidded to a stop at a slight angle to the right blocking lane one 201 feet from the POI. Officer

Barton had to make an emergency stop and skidded to a stop in lane three just south of the damaged Infiniti.

Sigrid Wosnack was unrestrained by the equipped lap belt. She sustained a broken right femur and shattered knee

cap. The massive intrusion at maximum engagement caused Clifford Warren’s head to contact the left windshield

wiper mount on the bus. Within seconds of impact a fire engulfed the SUV with Warren’s body still in the driver

seat restrained by his combination lap and shoulder seatbelt. The Snohomish County Medical Examiner found that

1
WSP investigators’ communication with the Warren family as well as information provided by two anonymous sources

S/B 88
th

St NE on-ramp
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Clifford Warren died of blunt impact trauma. Analysis by the State Toxicology Lab on a blood sample from

Warren revealed he had a BAC of 0.07 g/100mL at the time of his death.

Officers Barton and Gustafson advised WSP Communications of the collision at 3:08 p.m. They attempted to put

out the fire that had started in or on the Infiniti. Officer Gustafson observed that Warren had a gaping hole in his

head and was not responsive. Area troopers and emergency personnel responded to the scene followed by

investigators from the MAIT and local Criminal Investigation Unit. Trooper Rob Nance began the preliminary

investigation by gathering witness statements and driver and vehicle information. The scene was documented with

photographs and two total stations. The physical evidence matched the description of witness accounts of how the

vehicles came together. (See dynamics report). Engineers from the Washington State Department of Transportation

also responded to the scene to inspect the cable barrier system. The MAIT assumed primary investigative

responsibility of the collision with the WSDOT engineers handling the roadway environment dealing with the

interaction of the vehicle and cable barriers. The WSDOT completed an analysis report describing their findings.

CCAUSEAUSE AANALYSISNALYSIS

Speed reconstruction determined that Clifford Warren was traveling approximately 58 mph at impact with the bus.

Witnesses describe Warren’s SUV initially moving at or above freeway speeds with no evidence of slowing, i.e.

brakelights or any reason for veering across all southbound lanes. A mechanical inspection on the vehicle showed

no defects that would have caused this maneuver. Traveling south on 34
th

Ave NE from the casino to the crash

location, Clifford Warren would have traveled at least 1.5 miles. He would have had to negotiate numerous curves

and turns in the path on 34
th

Ave, 88
th

St NE and the onramp to the interstate. The onramp itself begins with a

curve to the left followed by a sweeping right curve; the ramp straightens as you descend towards the mainline of I-

5 prior to the entrance to the freeway. Investigators did not locate any scuffmarks consistent with a yaw leading to

the median. Marks such as these would be indicative of over steer as in an avoidance maneuver. Projecting the

tiremarks left on the inside southbound shoulder back in a straight path shows that Warren would have to approach

at an angle well beyond the onramp. This is inconsistent with witness testimony.

The Snohomish County Medical Examiner determined that Warren died from blunt impact injuries due to the

collision and did not find any medical conditions that would have caused his death. Investigators were unable to

determine a specific reason why Clifford Warren drove his 2001 Infiniti QX4 from the 88
th

Street on ramp across

all southbound lanes leading to the collision with the bus that claimed his life and seriously injured Sigrid Wosnack.

However a likely contributing factor was the alcohol he had consumed prior to driving. Studies show that driving

skills are significantly affected at a 0.07 BAC. According to the Washington State Liquor Control Board brochure
2

“How Drinking Impairs Driving”, having a lesser BAC of 0.05, one’s thoughts, judgment, and restraints are more

lax, steering errors increase, and vision is impaired. This condition significantly increases the potential for driving

failure and the likelihood of a crash.

At a minimum, Clifford Warren drove his vehicle in a negligent manner, unable to control his Infiniti as he entered

the highway. RCW 46.61.5249 1)(a) states in part that: A person is guilty of negligent driving in the first degree if

he or she operates a motor vehicle in a manner that is both negligent and endangers or is likely to endanger any

person or property, and exhibits the effects of having consumed liquor or an illegal drug. The result being he

crossed his entire intended direction of the freeway, crashed through the median barriers, and collided with the

opposite direction bus, clearly endangering all drivers in the immediate area.

2
(http://www.brad21.org/bac_charts.html)
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While not a cause of the crash, Wosnack was traveling unrestrained and in violation of the left lane law and speed

analysis showed her to be traveling approximately 68 mph. Wosnack was in violation of the following RCW’s:

• 46.61.100 “Keep right except when passing, etc.” Section (3)

• 46.61.400 Speed Basic Rule and maximum limits

• 46.61.688 Safety Belts, Use Required
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Safety Quest investigationAppendix D2:

1

     

21 RANCHERO ROAD TEL: (979) 777-2647 
COLLEGE STATION, TEXAS 77845    

                   

  

April 17, 2007 

Mr. Richard B. Albin 

Assistant State Design Engineer 

Washington Sate Department of Transportation 

Transportation Building 

310 Maple Park Avenue 

P. O. Box 47329 

Olympia, Washington  98504-7329 

RE:  Warren cable guardrail accident on I-5 

Dear Mr. Albin: 

This letter report documents my investigation and findings of the Warren accident 

of February 13, 2007 along Interstate 5. 

Background 

As reported by State of Washington Police Traffic Collision Report No. 2808176, 

on February 13, 2007 at 1508 hours, Mr. Clifford F. Warren of Everett, Washington 

sustained fatal injuries in a traffic accident.  Mr. Clifford was traveling southbound on 

Interstate 5 (I-5) when his vehicle traveled from lane number 1 across all three 

southbound travel lanes, the paved shoulder, and into the median at approximately mile 

point (MP) 200.4.  Upon entering the median Mr. Warren impacted the southbound cable 

barrier, breached the southbound cable barrier, continued through the median, impacting 

the northbound cable barrier, where upon continuing his trajectory collided into a 

commercial passenger bus traveling northbound on Interstate 5 in lane number 4 of 4 

lanes.  Mr. Warren’s south-easterly trajectory ceased upon impact with the bus and he 

was accelerated northerly and came to rest on the I-5 inside northbound shoulder, where 

his vehicle caught fire and burned.  The bus, operated by Ms. Wosnack, came to rest in 

lane number 2. 

Accident Facts 

WSP Investigating Officer

• R. S. Nance 

Badge Number:  1009 

Vehicle unit 01

• Driver: Clifford F. Warren 

DOB:  01/01/1943 
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Address:  609 40
th

 Place, Everett, Washington  98201 

Driver’s License No.:  WARRECF574BA 

 Vehicle:  2001 Infinity QX4 4-wheel drive 

    VIN:  JNRDR09Y21W217774  

         License plate:  360MEH 

 Injuries:  Fatal 

Vehicle unit 02

• Driver: Sigrid Wosnack 

DOB:  09/30/1958 

Address:  13610 112 Avenue, Surrey, BC  V3R2G3 

Driver’s License No.:  2743635 

 Vehicle:  1998 Prevost Commercial Bus 

    VIN:  2PCH33416W1012214  

         License plate:  2423ES 

Registered Owner:  Malaspina Coach Lines LTD., 

5653 Wharf Rd, Sechelt, BC  VON3EO 

 Injuries:  Leg injuries 

Roadway

• U.S. Interstate 5, 

Posted speed 60 mph, 

Three southbound lanes nominally 12 ft wide, 

Four northbound lanes (1 dedicated exit lane), dropping to three lanes just north 

of the accident site. Lanes are nominally 12 ft wide and nominally 5-6 ft inside 

paved shoulders adjacent to median. 

Asphalt travel surface 

Median

• Median width: nominally 40 ft wide, 

Median surface is grass covered, 

Slopes nominally 1:6 or flatter from MP 200.355 to MP 200.492  

  

I-5 Southbound Median Cable Barrier

• Trinity Industries Cable Safety System (CASS) Cable Guardrail Safety System 

Specifications: 

¾ inch diameter pre-stretched 3x7 cable,  

16 ft-5 in (5.0 m) post spacing, 

2 in x 4 in x 8 gage (50 mm x 100 mm x 4 mm) C-shaped posts, 

National Cooperative Highway Research Program (NCHRP) Report 350 Test 

Level 3 compliant; crash tested 01/31/2003, Texas Transportation Institute 

Report 400001-TCR2
(1) 

United States Department of Transportation Federal Highway Administration 

(FHWA) - National Highway System (NHS) Acceptance Letter B-119, dated 

May 13, 2003,
(2)
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Cable guardrail placed approximately 12 ft from the edge of the southbound 

travel lane. 

I-5 Northbound Median Cable Barrier

• Washington State Type 3 Cable Barrier, also referred to in the American 

Association of State Highway Transportation Officials (AASHTO), et al, “A 

Guide to Standardized Highway Barrier Hardware” to as “Weak Steel Post Cable 

Guardrail – SGR01a-b” 

Specifications: 

¾ inch diameter 3x7 cable,  

16 ft-5 in (5.0 m) post spacing, 

S3 x 5.7 x 63 in (S75 x 8.5 x 1600) posts, 

National Cooperative Highway Research Program (NCHRP) Report 350 Test 

Level 3 compliant; tested 02/16/2000, Texas Transportation Institute Report 

404211-8
(3)

,

United States Department of Transportation Federal Highway Administration 

(FHWA) - National Highway System (NHS) Acceptance Letter B-64, dated 

February 14, 2000
(4)

,

Cable guardrail placed approximately 17 ft from the edge of the northbound 

travel lane. 

Design 

The discussion hereafter is based on generally accepted design practices 

commonly recognized by the American Association of State Highway and Transportation 

Officials (AASHTO) and frequently adopted either wholly or in part in individual State 

Department of Transportation design manuals.  AASHTO produces design guidelines for 

the intent of providing…”guidance to the designer by referencing a recommend range of 

values for critical dimensions.  Sufficient flexibility is permitted to encourage 

independent designs tailored to particular situations.”
(5)

  The AASHTO Roadside Design 

Guide …”is not a standard, nor is it a design policy.  It is intended for use as a resource 

document from which individual highway agencies can develop standards and policies.  

While much of the material in the guide can be considered universal in its application, 

there are several recommendations that are subjective in nature and may need 

modification to fit local conditions.  However, it is important that significant deviations 

from the guide be based on operational experience and objective analysis”.
(6)

Median 

  

 Medians are provided to reduce the frequency of cross over accidents and 

headlight glare.  The median provides the errant motorist a place and opportunity to 

recover and return to the roadway.  The AASHTO 2002 Roadside Design Guide
(2)

, 

shown in Figure 1, indicates that barriers in medians were optional and often not 

generally considered for placement in medians greater than 30 feet in width.  It was 

believed that 80 percent of errant motorists were able to recover within 30 feet of the 

traveled way.  When barriers are placed in the median, a conundrum exists between 
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placing the barrier immediately adjacent the travel lane or shoulder area versus placing 

the barrier further away from traffic.  In the case of barrier immediately adjacent travel 

lanes, the effects of slope and terrain will not have the potential to affect barrier 

performance.  However, the incident of errant vehicles impacting the barrier will increase 

because the recovery room has been reduced.  When the barrier is moved further away 

from the travel lanes, a greater recovery area is provided, thus reducing the accident 

occurrence with the barrier. 

In 2004, FHWA conducted a nationwide survey of state DOTs regarding cross 

median crashes and received responses from 25 states.  It was discovered that a 

significant percentage of fatal cross median crashes were occurring in medians having a 

width greater than 30 feet.  Approximately two-thirds of the cross-median crashes 

occurred in medians less than 50 feet in width. 

Fig 1.  AASHTO Roadside Design Guide Median Barrier Guidance 

Recognizing the severity of cross-median crashes and solely from a safety 

perspective, simply increasing the use of median barriers will generally (1) increase the 

number of reported crashes as the recovery area is reduced, (2) reduce the number of 

opportunities for emergency vehicles to cross the median, and  (3) potentially reduce the 

area available to store snow in colder climates.  In consideration of the severity of cross-
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median accidents and accident data gathered by FHWA, recommendations for placement 

of median barriers on high-speed, fully controlled-access roadways were made based on 

median width and average daily traffic count.  The guidelines shown in Figure 2, from 

page 6-2, figure 6.1, of the 2006 AASHTO Roadside Design Guide is shown below.  

“For locations where the median widths are greater than 10 m (30 ft) but less that 15 m 

(50 ft), and where ADT is greater than 20,000 vehicles per day, a cost benefit analysis or 

an engineering study evaluating such factors as traffic volumes, vehicle classifications, 

median crossover history, crash incidents, vertical and horizontal alignment relationships, 

median/terrain configurations may be conducted at the discretion of the transportation 

agency to determine the appropriate application for median barrier installations.”
(2)

Figure 2.  AASHTO Roadside Design Guide Median Barrier Guidance 

The median in the area of the Warren accident on I-5 was nominally 40 feet wide, 

the traffic volume was 110,000 vehicles before day.  At the time the cable barrier on I-5 

in the Marysville area was constructed, the Washington State Design Manual did not 

require a median barrier for median widths greater than 30 feet. However, based on a 

history of cross-median crashes, Washington Department of Transportation decided to 

install cable guardrail in the median to enhance safety.   The current Washington State 

Design Manual, section 700.06 states “Provide median barrier on full access control, 

multilane highways with median width of 50 feet or less and posted speeds of 45 mph or 

more”.
(7)

    In accordance with guidance provided in both the 2002 and 2006 AASHTO 

Roadside Design Guide, engineering judgment is necessary in determining the need for 

median barrier in medians greater than 30 feet wide.  As appropriate for the roadway 
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conditions and environment today, Washington State Department of Transportation 

provided additional protection for cross-median accidents in the form of a cable guardrail 

system along both the north and southbound travel lanes.  

Slopes

 The roadside is generally not flat and at the same elevation as the roadway.  

Differential elevations may be due to topography or intentionally created to 

accommodate draining and channeling water from the travel way.   A change in elevation 

is accommodated by transitioning the roadway elevation to the roadside elevation using 

cut and fill slopes.  Roadside slopes are divided by AASHTO into three categories; 

recoverable, non-recoverable, and critical.  Recoverable slopes are 4:1 or flatter.   

Recoverable slopes that are smooth permit an errant vehicle to maintain control, recover, 

and return to the travel way safely.  Non-recoverable slopes are between 3:1 and 4:1.  

Non-recoverable slopes are traversable but an errant vehicle will not be able to return to 

the roadway.  Slopes steeper than 3:1 are referred to as critical slopes and a vehicle risks 

overturning during traversal.  Guidelines have been established by AASHTO for 

determining clear zone distances based on design speed, backslopes and foreslopes, and 

design average daily traffic. 

When a barrier is warranted to protect the motorist from encroaching onto a steep 

slope, to shield a fixed object, or divide opposing high-speed traffic, the barrier itself 

usually can not be placed on the slope but rather in advance of the slope break.  Barriers 

such as w-beam guardrail and concrete barriers are not permitted to be installed on slopes 

steeper than 10:1.  If these barriers are installed on slopes, they should be placed 12 feet 

or further from the slope break.  However, cable guardrail systems have successfully 

been tested on slopes as steep as 6:1 and are permitted for installation on slopes up to 6:1. 

Placement guidelines for barriers on slopes are presented in the AASHTO Roadside 

Design Guide.
(2)

  Additionally, there are currently projects being conducted to continue 

researching placement of barriers on slopes at the state and federal level.   

Cable Guardrail

New York has a long history of cable guardrail use.  Much of the early research 

on cable guardrail systems was conducted by New York Department of Transportation 

(NYDOT).  The Washington State cable guardrail is a derivative of the New York cable 

guardrail and in fact utilizes the New York terminal.  Cable guardrail has a long and 

successfully history on the roadside and median for redirecting errant vehicles. 

The safety performance and lower installation cost of cable guardrail often makes 

it more attractive than other barrier types due to the effective containment of a wider 

range of vehicle sizes, the lower acceleration levels experienced by the occupants of the 

errant vehicle and the vehicle is often not redirected back into the traffic.  Less flexible 

barriers, such as W-beam guardrail and rigid barriers, such as concrete barriers, often 

result in higher levels of deceleration and redirect the errant vehicle back into traffic. 
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Additionally, the open design of cable guardrails makes it more aesthetically pleasing in 

scenic areas. 

Additionally, cable guardrails may be installed on steeper slopes than other types 

of roadside barriers.  Most roadside barriers are tested on level terrain and are typically 

installed on 10:1 slopes or flatter.  Slopes steeper than 10:1 have shown for certain 

encroachment angles and speeds an errant vehicle may go over or under the barrier.  

According to FHWA, cable guardrail is the exception and may be placed on slopes as 

steep as 6:1 and some proprietary cable guardrails have been tested and accepted for use 

on slopes as steep as 4:1.  The difference in performance between w-beam and cable 

guardrail on slopes is the w-beam rail G4(1S) may rotate rearward and down during an 

impact, while cables engaged approximately near bumper height remain essentially at the 

same height following the impact into the cable guardrail system.  Simulation performed 

on the G1 roadside cable barrier concluded that…”(a) vehicle override of a cable barrier 

is likely if the midheight of the bumper is above the top cable on impact, and (b) vehicle 

containment and redirection is likely if at impact the midheight of the bumper is below 

the top cable and the upper corner of the impacting fender is above the lower cable.  

Analysis showed that upon contact the cable(s) creases the sheet metal and it typically 

remains in the crease during contact.  Such behavior enables a cable barrier to redirect a 

vehicle even if the bumper is below the cable.  When the upper corner of the impacting 

fender is below the lower cable, it is assumed that the vehicle will underride the barrier”.
(8)

Cable guardrail contains an errant vehicle by developing lateral restraining forces 

through interaction of the cables with the support posts, cable/post attachment hardware, 

the anchorage of the posts into the ground, and the concrete end anchors that terminate 

the cables at ground level.  The lateral interaction of a vehicle impacting a cable guardrail 

occurs as the cable(s) wrap around the vehicle’s bumper and contact the front fender of 

the vehicle.  These lateral restraining forces gradually redirect the errant vehicle toward 

the roadway by the cables engaging the bumper and front fender of the vehicle.  Often,

the errant vehicle is redirected and contained within the cables of the guardrail system.   

Details of Cable Guardrail Systems 

Cable guardrail systems are available as non-proprietary, which is a low-tension 

system like the Washington cable guardrail and proprietary systems, which are all high-

tension systems.  Currently there are five high-tension cable guardrail systems that have 

been accepted by FHWA for use on the National Highway System.  The CASS system is 

one of the five approved systems.  All cable guardrail systems in use today use ¾ inch 

diameter 3 x 7 galvanized steel cables with a minimum tensile strength of 25,000 pounds.  

Some of the proprietary cable guardrail systems use prestretched cable. 

 The Washington State Type 3 cable guardrail system uses S3 x 5.7 x 5 ft-3 inch 

steel posts spaced 16 ft-5 in on center to support the cables.  The top of the ground to the 

top of the highest cable is 30 inches.  The distance between each cable is 4-1/2 inches, 

thus making the heights to the middle and bottom cables, 25-1/2  and 21 inches, 
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respectively.  The cables are attached to the posts using 5/16” x 2 ¾” x 2” x 1” x 1” round 

bend hook bolt and hex nut.  The cables (RCM01
(9)

) are attached to compensating spring 

cable end assemblies (RCE01
(9)

) and cable end fittings (RCE03
(9)

) using cable wedges 

(FMM01
(9)

).  The compensating spring cable end assemblies are used to compensate for 

year around temperature fluctuations and prevent excessive sag in the cables.  In addition, 

a turn buckle is attached to the compensating spring assemble to initially tension the 

cables during installation and maintenance.  Periodic maintenance of cable guardrail is 

necessary on new installations to remove the construction stretch from new cables as they 

experience seasonal temperature cycles.  Tables have been established for establishing 

the proper cable installation tension based on ambient temperature.  Compensating spring 

cable end assemblies are used on one end of the cable and a turnbuckle only on the other 

cable end for installation lengths up to 500 ft in length.  Cable installation lengths greater 

than 500 ft and up to 2000 feet use the compensating spring assembly on each cable end.   

As previously noted, cable wedges are used to attach the compensating spring 

assemblies and cable end fittings.  The cable wedges permit field applied end fittings to 

the cables, anchor the ends of the cables and permit the cable to be spliced or additional 

spring compensating assemblies to be added on long runs of cable. The wedge is driven 

into the splayed end of the cable and one wire is bent/crimped over to ensure the wedge 

does not back out of the cable and associated fitting.  When the cable is loaded in tension, 

the wedge is pulled into the fitting creating large lateral loads between the cable, fitting, 

and wedge and thereby creating the restraining force necessary to hold on to the cable. 

The CASS is a high tension proprietary cable guardrail system that uses a C-

shaped 2 in x 4 in x 47 ¼ in 8 gage steel posts spaced 16 ft-5 in on center to support the 

cables.  The top of the footing to the top of the post is 32-1/4 in.  The top of the footing to 

the top of the highest cable is 29-13/16 inches.  The distance between each cable is 4-

5/16 inches, thus making the heights to the middle and bottom cables, approximately 25-

1/2  and 21-3/16 inches, respectively.  The CASS posts are alternately rotated 180 

degrees.  The CASS system is a socketed system, meaning the posts are inserted into 

sleeved concrete footings that allow the posts to be easily removed and replaced when 

damaged.  The concrete footings are 12 in diameter x 30 in deep.  The sleeve cast into 

each of the concrete footings is 3 in x 4 in x 15 in.  The cables are attached to the posts by 

laying the cables in a wavy slot that is cut into the upper portion of the post.  The cables 

maintain their appropriate spacing using plastic spacer blocks between the cables.   The 

upper open section of the post has two flanges that are restrained together after the cables 

are placed into the slot with a stainless steel strap.  The cables do not use compensating 

spring cable end assemblies due to the fact the cable is highly tensioned using 

turnbuckles.  The high tension in the cable compensates for year around temperature 

fluctuations and keeps the cables always tensioned.  Tables have been established for 

establishing the proper cable installation tension based on ambient temperature.   For a 

temperature range of 0 to 99 degrees, the cable tension is nominally 6900 lb and 3700 lb, 

respectively.  Turnbuckles are used on the end of the cables and at splices.  A minimum 

of one turnbuckle is placed on installation lengths of 600 ft or less. For non-pre-stretched 

cable a turnbuckle is recommended every 750 feet.  For pre-stretched cable a turnbuckle 

is recommended every 1000 feet.
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Cable Guardrail Crash Testing

Level Terrain Testing 

Roadside safety hardware, such as guardrails, bridge rails, crash cushions, and 

sign supports placed within the clear zone of the roadway on the National Highway 

System must be crash tested in accordance with the appropriate Federal Highway 

Administration accepted evaluation criteria.  Since its adoption in 1993, the National 

Cooperative Highway Research Program (NCHRP) Report 350 “Recommended 

Procedures for the Safety Performance Evaluation of Highway Features”
(10)

 is the 

evaluation criteria used for cable guardrail and other roadside safety appurtenances.  The 

basic level of service for the National Highway System is Test Level 3. 

According to NCHRP Report 350, two crash tests are required for the safety 

performance evaluation of the length of need of longitudinal barriers (guardrails). 

NCHRP Report 350 test designation 3-10: An 1808 lb (820 kg) passenger car 

impacting the cable guardrail at a nominal impact speed and angle of 100 km/h 

and 20 degrees with initial contact at the critical impact point (CIP) of the length 

of need.  The primary objective of this test is to evaluate the risk to the occupants 

and post impact vehicle trajectory.  

NCHRP Report 350 test designation 3-11: An 4408 lb (2000 kg) pickup truck 

impacting the cable guardrail at a nominal impact speed and angle of 100 km/h 

and 25 degrees with initial contact at the critical impact point (CIP) of the length 

of need.  The primary objective of this test is to evaluate the ability of the 

guardrail to contain and redirect the vehicle, while minimizing risk to the 

occupants while maintaining vehicle stability and a safe post impact trajectory.  

The pickup truck test vehicle is used as a surrogate for sport utility vehicles  

(SUV). 

 If the lowest cable in a cable guardrail is approximately the same nominal height 

as the U.S. generic cable guardrail system, FHWA has generally waived NCHRP Report 

350 Test 3-10. 

 NCHRP Report 350 Test 3-11 has been performed on both the Washington and 

CASS cable guardrail systems.  Each guardrail system successfully contained and 

redirected a 4408 lb ¾ ton pickup truck traveling nominally 62 mph and impacting the 

guardrail at 25 degrees.  The test reports and FHWA acceptance letters for each cable 

guardrail are referenced at the end of this report 
(3,4,5,6)

.  Following the successful 

completion of the required NCHRP Report 350 crash tests, safety hardware is permitted 

to be installed.  Thereafter, the in-service performance evaluation of new hardware 

begins.  It should be noted, NCHRP Report 350 tests are performed with the test 

installation and approach travel lane level.  Highway safety appurtenances tested on level 

terrain are accepted for installation on slopes up to 10:1. 
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Barriers on 6:1 Slope - Crash Testing

In 1978 FHWA sponsored crash testing to evaluate the G1 cable guardrail and 

other commonly used guardrails installed on a 6:1 slope. The objective of the study was 

the development of guidelines for the placement of barriers on slopes 
(11)

.  Seven full-

scale were performed to evaluate the impact behavior of three widely used roadside 

barriers when placed on a 6:1 slope.  Four tests involved the standard w-beam guardrail

(G4(1S) system), two tests involved the three cable guardrail (G1 system), and one test 

involved the thrie beam guardrail (G9 system).  All three guardrail types were mounted 

on steel posts.  Vehicle override of the barrier occurred in 25 degree, 60 mph tests of the 

w-beam and thrie beam guardrails.  The vehicle was contained and smoothly redirected 

for the same conditions when impacting the cable guardrail system.  

The G1 cable guardrail is constructed similar to the Washington State Type 2 

cable guardrail system.  The G1 system uses the same S3 x 5.7 x 5 ft-3 inch steel posts 

spaced 16 ft on center to support the cables.  The top of the ground to the top of the 

highest cable is 30 inches.  The distance between each cable is 3 inches, thus making the 

heights to the middle and bottom cables, 27 and 24 inches, respectively.  The cables are 

attached to the posts using 5/16” x 2 ¾” x 2” x 1” x 1” round bend hook bolt and hex nut.  

The cables (RCM01) are attached to compensating spring cable end assemblies (RCE01) 

and cable end fittings (RCE03) using cable wedges (FMM01). 

Investigation 

On February 16, 2007, I visited the I-5 accident site to inspect the Washington 

and CASS cable guardrail installations.  Upon arriving, it was discovered repairs to the 

CASS system had already been completed and the system was back in full service.  

Likewise, the Washington guardrail system was disassembled and in the process of being 

repaired.  Measurements of the repaired CASS system were recorded and measurements 

of the exemplar Washington cable installations were recorded at various locations 

traveling southbound of the accident site along I-5.  Data Tables follow that present 

measurements recorded and make comparison to specified design dimensions.  The 

compensating spring cable end assemblies, cable end fittings, and cable wedges from the 

I-5 accident site were inspected at Washington State DOT maintenance facility.  
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DESCRIPTION        

CASS CABLE 

GUARDRAIL 

Specified Measured  

Midspan -  

impact P1-P2 

Difference Measured 

Midspan 

-P2&-P1& 

P1; 

P2 & P3 

Difference Exemplar 

Midspan 

MP 208 

Difference 

Post Height, in 32  ¼ 32  ¼  P1 & P2 None 32  ¼ None 32 1/4 None 

Top Cable Height, in 29 13/16 28 ¾ 1 1/16 low 28 ¾ 1 1/16 low 30 3/8 9/16 high 

Center Cable Height, in 25 ½ 24 11/16 13/16 low 26 1/8 5/8 high 26 7/16 15/16 high 

Bottom Cable Height, in 21 3/16 20 ¾ 7/16 low 20 7/8 5/16 low 22 1/2 1 5/16 

high 

Tension, lb for 50


to 60


 F 5300 to 

4942 

   5720 top, 6340 

center, 6160 

bottom 

*Cable heights measured to top of cable 

DESCRIPTION      MP 208  

WASHINGTON TYPE 3 

CABLE GUARDRAIL 

Specified Measured  

Midspan 

exemplar 

Difference Measured 

Midspan 

Exemplar 

Difference Measured 

Midspan 

exemplar 

Difference 

Post Height, in 33 1/8      

Top Cable Height, in 30 29 ¾ 1/4 low 30 1/8 1/8 high 29 1/16 15/16 low 

Center Cable Height, in 25 ½ 25 ¼ 1/4 low 25 13/16 5/16 high 24 7/16 1 1/16 low 

Bottom Cable Height, in 21 20 11/16 5/16 low 21 1/16 1/16 high 20 1/4 1/4 high 

Tension, lb      960 top, 1380 

center, 1480 

bottom 

*Cable heights measured to top of cable 

Table 1.  Cable Guardrail Field and Design Measurements. 
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Data Description Warren 

Accident 

Washington State 

Cable Guardrail 

Crash Test 

Trinity CASS 

Cable Guardrail 

Crash Test 

Year, Make & Model 2001 Infinity 

QX4 4x4 

1995 Chevrolet 

C2500 

Curb Weight, lb 4275 4408 4408 

Weight distribution F/R 56/44 58/42 58/42 

Wheelbase, in 106 132 132 

Track width, in 59 65 65 

Overall length, in 184 213 213 

Overall width, in 72 77 77 

Front bumper to front axle, in 30 35 35 

Front bumper to front of hood, in 5 4 4 

Height – Ground to:    

      Top of Front Bumper, in 27 24.4 23.4 

      Headlight Center, in 34 34 34 

      Hood Front Top, in 39 40 40 

Moments of Inertia    

      Yaw Moment of Inertia, lb-ft-sec^2 3060.25 2774.94 2774.94 

      Pitch Moment of Inertia, lb-ft-sec^2 3131.00 2820.76 2820.76 

      Roll Moment of Inertia, lb-ft-sec^2 705.50 644.56 644.56 

Center of Gravity    

      From Ground, in 28.33 28.07 28.07 

      Behind Front Axle, in 46.24 55.44 55.44 

Static Stability Factor 1.04 1.16 1.16 

Table 2.  Accident and Test Vehicle Dimensional Data. 
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Conclusions 

Washington State Department of Transportation in accordance with the guidelines 

presented in with the Washington State Design Manual and the American Association of 

State Highway Transportation Official Roadside Design Guide provided a 40 ft wide 

median with traversable slopes and protected for crossover accidents by installing two 

different cable guardrail systems. 

CASS Guardrail  

The Trinity Industries Cable Safety System (CASS) Cable Guardrail Safety 

System was installed in the median along the I-5 southbound travel lanes.  The CASS 

was properly installed in accordance with the manufacturer’s specifications and 

construction tolerances.  In the span of cable where the Warren vehicle breached the 

cable guardrail, the top cable was 1-1/16 inch low due to a combination of rotation and 

localized crushing of the plastic spacer with in the post.  The top cable height was 28 ¾ to 

the top of the cable.  This height is considered within construction tolerances and should 

not have affected the performance of the system.  The G1-b is a three cable, steel post 

guardrail accepted for use by FHWA on the National Highway System and has a top 

cable height of 27 inches. 

The Warren 2001 Infinity QX4 was a four wheel drive vehicle with a top of 

bumper height 3.6 inches taller than the test vehicle used in the crash test performed on 

the CASS system. The top of the bumper of the Warren vehicle is reported to be 27 

inches from the ground.  The top cable in the CASS cable guardrail was measured to be 

28 ¾ inches from the ground.  In crash tests performed on cable guardrail it has been 

observed that it is desirable for the vehicle’s front bumper to engage the cables such that 

the cable(s) ride up and over the top of the front bumper.  Cables that do not engage 

above the bumper have the opportunity to engage the impact side front tire and be ridden 

down.  The lowest cable is frequently ridden down and not effective for containing and 

redirecting high center of gravity vehicles such as sport utility and pickup trucks.  The 

lower cable is used to prevent small vehicles from under-ridding the cable guardrail. 

The bumper of a vehicle leaving the pavement is at an effective higher height 

relative to the ground as it leaves the shoulder and traverses out onto a negative slope.  

This condition is exacerbated as the slope rate increases.  The slopes in the vicinity of the 

impact were very moderate and varied from 13.5:1 to 9.8:1.  The slope was nominally 

6:1, 18 inches to 24 inches in advance of the post.  Example bumper trajectory data is 

given in the AASHTO Roadside Design Guide.  For an undisclosed vehicle type traveling 

60 mph and encroaching 25 degrees onto a 10 ft wide, 5 percent sloping shoulder and 

continuing off onto a 6:1 slope, the change in bumper height was determined by 

simulation to be 4 inches at the edge of the shoulder and 4.8 inches 2 ft from the edge of 

the shoulder.  In the example, the maximum change in bumper height is 6.9 inches and 

occurs 20 ft from the departed edge of travel lane.  If a similar trajectory occurred with 

the Warren vehicle it would explain the vehicle overriding the cable guardrail system. 
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During the impact event, the Warren vehicle directly impacted a CASS post (post 

81) and the upper flange portions of the post that flank the cables in the slot bent over and 

closed together restraining the cable from lifting up and out of the slot.  As CASS post 81 

was struck and the post deformed at ground level, the partially restrained cables were 

pulled down as the post deformed over and thereafter the cables were overridden.  The 

absence of an extensive number of post damaged, no movement in the terminal section, 

and no redirection or change in the vehicle’s trajectory all indicate limited engagement 

with the CASS system and consistent with an overriding condition.  

FHWA permits cable guardrail to be installed on the National Highway System 

on a slope of 6:1 or flatter.  This guidance is from crash tests successfully performed in 

1978 on the G1 cable guardrail system installed on a 6:1 slope and impacted by a 4500 lb 

1974 Plymouth Grand Fury.  The G1 cable guardrail system was installed such that the 

test vehicle departed the travel lane onto an 8 ft, 15:1 sloping shoulder, and then down a 

6:1 slope.  The G1 system was installed 6 ft down the 6:1 slope.  The measured top of 

bumper height of the Plymouth was 18 inches.  The lower passenger car bumper height 

permitted a large change in effective bumper height at the point of impact with the 30 

inch top of cable height in the G1 system and permitted successful containment and 

redirection. 

For cable guardrail installation, national guidance from FHWA is coming from 

antiquated test data that does not accurately reflect the current vehicle fleet on the 

roadway today.  Crash testing guidelines have been updated to more accurately reflect the 

current vehicle fleet.  However, previously performed crash tests have not been repeated 

for all hardware and site configurations using the new updated surrogate vehicles. The 

National Cooperative Highway Research Program has funded a project to study the 

placement of traffic barriers on roadside and median slopes
(12)

.  The objective of this 

project is to produce comprehensive recommendations for placement of barriers on 

roadside and median slopes. The guidelines should address all of the common types of 

barriers used in the United States.  The purpose of the study is to update the guidelines 

determined from the 1978 crash tests previously mentioned. 

Washington State Type 3 Cable Guardrail

 The Washington State Type 3 Cable Guardrail was installed in the median along 

the I-5 northbound travel lanes.  The Washington Type 3 was properly installed in 

accordance with the state’s specifications and generally accepted construction tolerances 

in locations where exemplar installations were measured.  The Warren vehicle impacted 

the backside of the cable guardrail engaging the middle and upper cables.  The lower 

cable was ridden down.  Shortly after impact, at the northbound terminal, the middle and 

top cables pulled free from the compensating spring cable end assemblies and released 

the cables.  At the southbound terminal, the top cable also released from the 

compensating spring cable end assembly as a result of becoming engaged with the front 

of the northbound bus.  The release of the cables is indicative of the Warren vehicle being 

positively engaged in the cable guardrail system and tensile loading in the cables 

occurring.  However, the middle and top cables could not develop the full strength of the 
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cable guardrail system and contain and redirect the Warren vehicle because the cable 

wedges failed to restrain the cable ends in the compensating spring cable end assemblies.  

The released top cable remained in contact with the Warren vehicle and was carried 

through its trajectory until the impact with the bus occurred.  Thereafter, the top cable 

was carried with the front end of the bus to final rest. 

Inspection of the cable ends, cable wedges and compensating spring cable end 

assemblies revealed little or no scarring or deformation.  The absence of scarring or 

minimal witness marks on the inside of the compensating spring cable end assemblies 

and the cable wedges indicate the cable wedges were not fully seated during the 

installation process.  When a cable is released during an impact with properly seated 

cable wedges, the failure mode may be one of the following: (a) the turnbuckle fails, (b) 

the nut strips the off of the threaded rod on the cable end assembly, or (3) the casting fails 

where the cable wedge is seated in either the cable end assembly, or the compensating 

spring cable end.  When any of these failures occur, there is usually significant witness 

marks on the inside of the casting where the cable wedge is seated and loaded.  

Unfortunately there has been an absence of guidance for properly installing the cable 

wedge assembly during construction from FHWA or AASHTO.  Additionally, visual 

inspection of the cable wedge will normally only indicate the wedge is present and a wire 

has been bent/crimped over the end of the wedge to prevent rearward dislodging. 

Cable guardrail systems remain the most cost-effective method for providing 

roadside protection for errant motorist.  Additionally, cable guardrail remains the most 

forgiving longitudinal barrier available to the highway designer.  Frequently, accidents 

into cable barrier go unreported because of the lack of damage caused to the automobile 

and the absence of injuries sustained to the vehicle occupants.  However, during the 

course of this investigation, the items identified that need additional research or in-field 

performance evaluation are the performance and placement of cable guardrails on all 

slopes when impacted with a test vehicle that more accurately represents the current sport 

utility vehicle on the roadway today.  The high-center of gravity, tall bumper height, 

short front overhang and other metrics are very much different today on SUVs than the 

low and heavy passenger sedan used for testing 30 years ago.  In addition, additional 

guidance is needed from FHWA or AASHTO for properly installing and inspecting the 

low-tension generic type of cable guardrail (Washington Type 3).  

If you have any questions concerning this report, please contact me at (979) 777-

2647.

Sincerely, 
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WSDOT Materials Laboratory investigationAppendix D3:

Summary report for investigation of the generic or low-
tension cable barrier system 

WSDOT acquired data;

Four WSDOT regions performed and reported the results of a field task to 
measure the cable anchors, within the cast-steel housing, that secure the ends 
of the ¾-inch cable of this cable barrier system.  

There are three cables, top, middle and bottom, per system. Each end of 
each cable typically utilizes three anchor housing assemblies that each has a 
cast steel, fluted and tapered anchor that wedges the cable within the anchor 
housing assembly.  Typically there are a total of 18 cable anchor wedges per 
installed section of this barrier system; three cables per section, with three 
anchor wedges per cable, per end.

The task was to measure the depth of the anchor wedge in the as-found condition.  
Next, the crews were to attempt to seat the wedge deeper into the anchor housing 
assembly with a drive pin and small sledge hammer.  After the attempt to drive the 
anchor wedge deeper they were to remeasure the depth of the anchor wedge and 
document any achieved movement to the nearest 0.1 inch.

WSDOT checked 1,809 wedge locations:

• 1,224 locations on I-5

• 540 locations on I-90

• 27 locations on I-82

• 18 locations on SR 18

Table 1 shows the number of checked anchor wedges, by location and by the 
amount of measured movement in increments of 0.1 inch.

Table 1  
Number of wedges moved

0

I-5
I-90

I-82
SR-18

0.1

1,000
900
800
700
600
500
400
300
200
100

0
0.2 0.3 0.4 0.70.60.5

951

456

209

27
28 263010 49

2 5 5 61 1 1

Inches moved

Independent testing data:  KBA
WSDOT hired independent consulting company, KBA Construction Management 
Inc.  KBA representative Dick Rauscher traveled to the Everett vicinity to 
independently check, in the same fashion as WSDOT maintenance personnel 
did, the degree of additional “set” obtained after attempting to drive the anchor 
wedge deeper into the anchor housing.  Rauscher was able to check the additional 

Table 2  
Percent of wedges moved

I-5
I-90

I-82
SR-18

100
90
80
70
60
50
40
30
20
10
0

80
84

100

11

28

17

56

9
2 56

1 1 1 1 1

0 0.1 0.2 0.3 0.4 0.70.60.5
Inches moved
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set obtained on 30 anchor wedges.  The results are shown in Table 3.  WSDOT 
fabrication specialist David Harkema witnessed Rauscher performing the checks to 
ensure they were comparable to WSDOT procedure.

Table 3  
KBA Anchor wedge movement
achieved on I-5, by percentage 

0 0.1

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0
0.2 0.3

17.0%

47.0%

30.0%

6.0%

Inches and drop

Noted inconsistencies:

1. Not all locations have a wire from a cable bent over the top of the 
anchor wedge to prevent it from backing out of the housing.

2. Some locations only have two anchor housing assemblies rather than 
the three depicted in the Standard Plans C-11b.

3. Some locations have the cables crossing over each other between the 
breakaway anchor angle and the first post.

4. At some locations, the two 3/4-inch hex nuts were not tight at the 
breakaway anchor angle.

5. Two anchor wedges were observed protruding beyond the opening of 
the anchor housing assembly.

Independent testing data:  Mike Mayes Testing and Dwight 
Company, Inc.
WSDOT had Mike Mays Testing, an independent consulting company, perform 
a load test on four previously in-service, spring compensation anchor housing 
assemblies.  Tables 5 through 7 
graphically shows the Dwight Co. 
tension loading data and correlate it 
to the movement of the anchor wedge 
within the anchor housing assembly 
and the movement of the cable out of 
the anchor housing assembly, as the 
applied load increases;

The failure of each of the tested 
assemblies occurred at one side of 
the bale of the casting.

The ultimate failure of CBSCA-
1, occurred an anchor housing 

Table 4  
KBA Anchor wedge
movement achieved on I-5, by count 

 16
14
12
10

8
6
4
2
0

5.0

14.0

9.0

2.0

0 0.1 0.2 0.3
Inches and drop

Table 5 
Spring compensation assembly
CBSCA-1 (anchor housing assembly)
Movement in 0.001inches

Applied load in thousand pounds

0.300

0.250

0.200

0.150

0.100

0.050

0.0
3 4 5 6 8 10 12 15 18 20 23

Wedge
Cable
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assembly, at a load of 21,564 pounds, partly was due to point loading within 
the test fixture.  An initial set-up test was run, and with the data of four tests, 
the average ultimate loading to cause failure was 27,207 lbs.

Noted items;

During the initial loading, it typically took 4,500 pounds of load before the 
wedge would begin to move.

Table 6
Spring compensation assembly
CBSCA-2 (anchor housing assembly)
Movement in 0.001inches

Applied load in thousand pounds

0.500

0.400

0.350

0.200

0.100

0.0
3 4 5 6 8 10 12 15 18 20 23 25

Wedge
Cable

Table 7
Spring compensation assembly
CBSCA-3 (anchor housing assembly)
Movement in 0.001 inches

Applied load in thousand pounds

0.500

0.400

0.350

0.200

0.100

0.0
3 4 5 6 8 10 12 15 18 20 23 25

Wedge
Cable
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