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Why are we considering
cable products anyway?
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Are the current AASHTO Median 
Barrier warrants out-dated?



AASHTO Roadside Design Guide 
Median Barrier Warrants

Source:  Roadside Design Guide
(AASHTO, 2002)



ODOT Location And Design 
Median Barrier Warrants



AASHTO Warrants
• Based on two older studies

– Graf, V. D. and N. C. Winegerd, 1968
– Ross, H. E., Jr., 1974

• Warrants based on
– Before/After Accident Data Analysis
– Low-Moderate Traffic Volumes
– Attempt to Minimize Serious Injury/Fatal 

Crashes



National Transportation Safety Board, 
AASHTO, FHWA, and many State 
Transportation Agencies agree the 
warrants need revisited.



Individual State Research
• Several studies have been undertaken by 

individual states to address median barrier 
warrants
– California - 1997
– North Carolina – 1998
– Georgia - 2000
– Pennsylvania - 2001
– Washington – 2002
– Maryland – 2003
– Florida – 2003



Characteristics of Median Cross-Overs
• 19% involved or was suspected to involve alcohol
• 2% involved a truck as the crossing vehicle
• 78% occurred when the vehicle’s speed was within 5 miles 

per hour of posted speed limit
• Weather conditions were good in 75% of crashes
• 83% were result of driver error and avoidance maneuvers
• Half of the crashes during bad weather involved 

hydroplaning  
– the other half were driver error.

• 82% of all crashes occurred within one mile of interchange 
ramps



Summary of State Research

• Every state discussed has recognized the need for 
improved cross median crash safety
– High severe injury and fatality rate = high costs

• Use of median barriers has been shown to reduce 
the incidence of fatal crashes

• Conversely, the frequency of injury and property 
damage crashes increase with the use of median 
barrier

• Existing guidelines based upon engineering 
judgment or questionable B/C analyses



ImprovedImproved
GuidelinesGuidelines

ForFor
Median SafetyMedian Safety

NCHRP NCHRP 
Project 17Project 17--1414



CA Median-involved Crashes
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NC Median-involved Crashes
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OH Median-involved Crashes
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NCHRP Project 17-14 Conclusions

• Median-involved crash frequency decreases 
as median width increases.

• Average daily traffic volume has greatest 
influence on median-involved crashes.

• Median side slopes influence median-
involved crash frequency.

• NC CMC crash severity is greatest when 
median width is less than 70-ft.



NCHRP Project 17-14 Recommended 
Median Barrier Warrants
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FHWA Analysis of Cross 
Median Crashes

• Conducted in 2004

• Information gathered from 30 States



Initial Survey Findings…

• Many state DOTs unable to correlate crash 
locations with median width/characteristics

• Revising warrants upwards likely to reduce cross 
median crashes in several states



MEDIAN BARRIER WARRANT 
(AASHTO 2002 Figure 6.1)

1999-2002 NJ Median Cross Over Crashes
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What FHWA knows….

• A 30-foot wide median is inadequate on freeways
• Median encroachments are likely to increase with 

higher traffic volumes
• Cross-over crashes are severe
• Median barriers can significantly reduce cross 

over crashes
• Barrier selection and placement are critical for 

optimal performance



What FHWA still doesn’t know…

• What median width/ADT combinations result in 
cost-effective warrants?

• How should crash history be considered?
• How will offset metal-beam or concrete barriers 

perform when struck from the back?
• When will new warrants be adopted by 

AASHTO?
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Median Barrier Placement

Has its own set of problems



Roadside Design Guide Figure 6.11
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Barrier Selection



Median Barrier Systems

• 3-Strand Cable
• W-Beam (weak post)
• Box-Beam
• W-Beam (strong post)
• Thrie Beam
• Modified Thrie Beam
• Concrete Safety Shape









Cable Barrier Systems

• Generic
– 3-Strand Cable
– Untensioned
– US Customary

• Tensioned Systems
– Proprietary Systems



Generic Cable Barrier

US Customary System
– In Ohio installed on LAK-2 in the early 1990’s













3 strand cable system





Proprietary Cable Barriers

• Wire Rope, Brifen USA
– BUT/WAR-75

• SAFERoads, Marion Steel
– FRA-270/315

• CASS, Trinity Industries
– LOR-90





Background
• Developed by Brifen Ltd. in the United Kingdom 

in 1989
• In use in over 30 Countries around the world 

today
• First installed in the US in September 2000
• NCHRP350 - TL3 approved by FHWA

– Length of Need
– End Anchors 









Proven Track Record
– Hundreds of miles of Brifen WRSF currently 

in use worldwide & in USA
– 14 years experience
– Extensive Research & Development
– Thousands of successful impacts
– Zero fatalities





Applications
• Medians 
• Roadsides 
•• Basic Design CriteriaBasic Design Criteria

– Recommend Smooth Slopes                                       
- 6:1 or flatter (approach side)

– Predictability of vehicle impacting with suspension normal & all              
wheels on ground

– Deflection less than 8 feet
– Curve Radius 650 feet or more                                 

with standard post spacing;  less with reduced post spacing



Benefits
• Economical to InstallEconomical to Install

– Less than Concrete, W-Beam, or Box Beam   
– Socketed Line Post System – Typically $12.50 - $15.00 LF
– Driven Line Post System – Typically $3.00 LF less

•• Low Occupant DecelerationsLow Occupant Decelerations
– NCHRP350 - TL3 Allows up to 20 G’s
– Brifen Usually 4.0 G’s or less



Interwoven High Tensioned Ropes

– Reduced length of 
barrier damaged in 
crash

– Ropes typically stay 
up & can handle 
additional hits 
before repairs



Repair

• Typical repair time 
under 30 minutes

• Only one person 
required

• Inexpensive –
normally just a few 
posts 



Repair

• No lane closures required for      
heavy equipment

• No specialized tools (except 
tension meter on occasion)

• Ropes and rigging screws not 
damaged during impact 



NCHRP 350 Approved 
High Tension Cable 
Guide Barrier System

US High Tension 
Cable System™



Key System Elements:
• Marion Steel Rib-Bak™ 6 kg/m (4lbs/ft) U-Channel 

posts.  
• Hook bolts
• Turnbuckles
• Post spacing 2m (6.5ft)
• Cable tension 25kN. (5600#) 
• Median Cable heights: 
• Median 520 mm, 650 mm, and 775 mm.
• Max run 450m (1500 ft) to 900 m (3000 ft)
• Deflection 1.99m (6.5ft)



Rib-Bak™ Cable Line Post
High strength Marion Steel Rib-Bak™ 6 kg/m (4lbs/ft) U-Channel posts.



Special Locking 
Hook Bolts



Cable 
Positioning



Advantages of US High Tension Cable System

• NCHRP 350 Approved End Treatment using Geo Metro 
small car with sloped front end 

• Minimal damage to vehicle after impact
• Deflection 1.99m (6.5ft)
• Impacted areas of cables remain elevated after impact
• Line posts can be socketed for quick replacement
• Low initial instalation Cost
• Ease of Maintenance & Low Maintenance Costs







CASS



•Weak posts
•Detachable cables
•Prestretched cables

•Tension





Designed by deflection (2.0 - 2.8 meters or 6’9” - 9’2”)







Stacks of 
Cable in 
Staging 
Area

Cable Barrier Installation



Filling holes for 
concrete/sleeves…

Contractor able to get 75 to 
100 holes per 10 yd truckload 
in most areas, using 
4000lb/sq. in. strength 
concrete.

(Some areas, poor substrate 
created enlarged holes, only 
50 per load possible there.)

Cable Barrier Installation



Inserting Sleeve

Contractor used 
vibrator to make 
this easier and to 
settle the 
concrete.

Cable Barrier Installation



Foreman later double-
checks the alignment 
of each sleeve.

Cable Barrier Installation



In a day or so, posts can be inserted.  Note good 
finish nearly level with ground.

(Sleeve cover not shown.)

Cable Barrier Installation



Cable Barrier Installation



Finished 
installation

Cable Barrier Installation



Cable Barrier Repair
1) Removing
Damaged
Posts



Cable Barrier Repair

2) Setting
New Posts



Cable Barrier Repair

3) Cable
Placement



Press coverage has 
been positive….





…Although additional public
education is needed
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