Cable Barriers: Texas Research
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Presentation Outline

N

& Cross-median crash problem
< Evolution of cable barrier in Texas
< Overview current research project

< Highlight key issues
¢ Wrap-up
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Cable Barrier - Advantages

N

< Lower Initial cost
< Effective vehicle containment

< Designed to facilitate quick and easy
repairs

< Used with median cross slopes as steep
as 4:1

<& Low deceleration forces upon the vehicle
and Its occupants

<No drainage issues




Cable Barrier - Challenges

N

& Accommodate deflection distance
< Damage even with moderate impacts
< Require maintenance every impact

< May require periodic inspections
& Containment of trucks
< Barrier penetration
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Cross-Median Crashes: Urban
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Cross-Median Crashes: Rural
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& 1-35 Hewitt
m / fatalities

¢ US75 Sherman
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Cross-Median Crashes: Stats
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Median Barrier Warrants
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Traditional Median Barriers
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Cable Evolution In Texas
<>Research support — Project 0-4254

Table 6-7. Benefit/Cost Ratios for Installing High-Tension Cable Barriers over Concrete Barriers: Favorability.
Median AADT (in 1000)

Width
. 10 20| 25| 30 40

(ft)

18| 17|16 |15 | 14|13 |13
19| 17|16 |16 | 15|14 |13
19|18 |17 |16 |15|15 |14
20019118 (1.7 |16]15(|15
20019118 (17|17 )16 |15
20| 1 18 [1.7 171615
19| 1L 18 |1.7]16]16 |15
19| 1L 1.7 17161615

.
o

50 60 | 65| 70| 7 80 { 95 | 100 | 105 | 110 | 115 | 120

1.2 )11 |11 |10(1.0|1.0]09]0. S |08| 08| 08| 08| 08| 07
1212111111 |1.0]1.0] 1. 5|09 09| 09| 08| 08| 08
131212121111 |1.0]1. 0|10 09| 09| 09| 05| 08
14| 1 13 (1212 1. 1.1 . X 10 10 10| 09| 09| 09
14| 1 13 (1312 1. 12 | 1. . 1111} 10| 10| 10| 1.0
14| 13]13 : 1.2 2 . 1.1 1111 | 10) 10| 1.0
14| 13]13 . 1.2 2 . 121111 |11 ) 11 ] 1.0
14| 14]13 . 1.3 2 . 1212111 |11 11|11
1.5 . 1.7 |17 |16 1. 1.5 1413 . 1.3 . . 12112112112 11|11
1.5 . 1.7 |17 |16 1. 1.5 . 14|14 . 1.3 . . 1211211212 12] 12
18|17 |17 |17 |16|16|1 ; gy 14| 1414 1.3 J|13| 1312 12) 12 12
18| 17|17 |16 | 16|16 1 514 - A4 14| 1.4 e J|13 | 1313 13) 12 12
17|17 17|16 16|16 1 ' L3 J|13 | 1313 13) 13| 12
1.7 Jl17 16 16| 1. 1.6 4 : 1414 - 13131313 13| 13
1.7 Jl16 16|16 (1. 1.6 14 : 1414 - 14131313 13| 13
1.7 Jl16 16|16 (1. 1.6 L5 : 1414 - 14| 14 14| 13 13| 13
1.7 Jl16 |16 16| 1. 1.6 1.5 : 14|14 . 14 14 14| 14 14| 13
1.7 . 16 |16 |16 1. 1.6 1.5 S(14 14 . 14 14 14| 14 14| 14
1.7 . 16 (16|16 1. 1.6 1.5 S|15|14 . 1414 14|14 14| 14
16| L 16 |16 |16 1. 1.6 1.5 S|1514 . 14 14114 |14 14| 14
16| L 16 |16 |16 1. 1.5 1.5 S |15 15 . 14 14114 |14 14| 14
16| L 16 16|16 1. 1.5 1.5 S |15 15 S(14 141141414 ] 14
16| L 16 16|16 1. 1.5 1.5 S |15 15 S(15] 141141414 ] 14
115 16| 1. 16 |16 | 1.6]1. 1.5 1.5 S| 15|15 S 15151141414 14
120 16| 1 16 (16 |16]15|15 1.5 S|L5 |15 S{15 1515 | 14 14| 14
125 |0 1. 16| L 16|16 |16]|15]15 1.5 S| 15|15 Sl15 |15 15| 15 14 14
*Based on a 4-lane, 65 mph (88 kim/hr) posted speed linut scenario
#*Due to the deflection characteristic of cable barriers upon impact, installing on medians with a width less than 20 ft 1s
usually not appropriate
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Cable Evolution In Texas

N

< Safety bond $$% - 600 million

< $157 million for cable median barrier
= 94 projects
m /38 miles

< $30 million
s Both CTB and cable
= 85 miles

< 17 of 25 Districts




Cable Evolution In Texas

N
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& Cost, availability and experience

s Gibraltar o

. rlfe n Priority, Market-Ready Technologies and Innovations

Cable Median Barriers

New

and difficult to install
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Cable Evolution In Texas

< 1-820 — Fort Worth
s Summer 2003
s 1 mile Brifen




5609 Research

¢ Cable In-service performance evaluation
= Maintenance
m Safety

& Comparison of cable vs. concrete

& 18-month project
n Completron In February _2008

N
U
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5609 Research

N

&
&

<

< In-Service Evaluation of Cable Median Barrier

Performance
Program Coordinator — A. Rory Meza (DES)
Project Director — Roy Parikh (FTW)

Project Advisors

= Jimmy Bodiford (FTW)
= Brian Crawford (ABL)

= Bobby Dye (DES)

= Darwin Myers (DAL)

s Grover Schretter (FTW)
= Lance Simmons (ATL)

15
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5609 Research: GIS AnaIyS|s
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Key Issues

N

<& Design
m Placement
m [est level
= Post type
s Anchor

& Maintenance
= Impacts
= Repair

< Safety

17



12°- 0" minimum

(more when possible
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|Preferred|Cable Barrier Placement
Within a V-Ditch

TXDOT Design Division memorandum dated June 21, 2006




12°=- 0" minimum
(more when possible ) ditch bottom
] ' beyond

AcceptablelCable Barrier PlacemenT

TXDOT Design Division memorandum dated June 21, 2006




Design: Placement

N

& Shoulder
= Higher frequency of impacts
= Maintenance concerns

< Median
& Both sides

—

US75 — Collin County
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Design: Placement

N

& Provision of emergency crossovers
= Enforcement
= Response time

< Utilize overpass locations

21
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Design: Test Level

< NCHRP 350
m [L-3
n [L-4

< Primary consideration Is truck percentage

22



Design: Post Type

N

L/

Mow Strip
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Key Issue: Anchor Design

N

L/

< Soll conditions
< Weather concerns

it |

¥ —"J2u0 Kaufman County

24






Maintenance: Impacts
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Maintenance: Impacts

N

: # of Avg. | Avg. AvQ. Volume
Barrier :
Impacts | Posts | Men | Time (hrs) | Range
Brifen 1 65 6.6 3.75 1.26 70 — 77K
Trinity 1 76 8.6 3.67 1.18 30 — 65K
NUCOR 2 6 9.5 3.17 1.83 24 — 28K
TOTALS 3 147 7.8 3.53 1.25 24 — 77K

1  Brifen & Trinity data for 57 week time period
2 NUCOR data for 27 week time period

3 25 mile section on 1-20/1-30 in Parker County 27



I\/Iamtenance Impacts

Road Condition

g Car
m Truck/SUV




Maintenance: $ Recovery

N
U

& High % “unknown” vehicles

< North Carolina
= State police damage tags 4
= Significant improvement \

Total Property Damage|State Property Damage

_ 592 $9,599,568 $955,763
W eaL Post | 567

$3,669,675 $419,775

8,778,927 $488,260
Concrete* - $379.900 3.7

$22,428,070 $1,867,048
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Maintenance: Impacts

N

L/

30



Maintenance: Impacts

N

District San Antonio
Roadway [ J
# of Miles 19
Barrier Type NUCOR/GSI
Dates August 2006 — April 2007
Total Average
# of Impacts 83 9.7/month
Linear Damage (ft) 11,964 140.8
# of Posts 690 8.1

31



Maintenance: Mileage

N

Total Miles of Different Types of Cable
Barrier System Installed in Texas

15
(5%0)

79
(25%0)

[ Brifen

B CASS

B Nucor

] Gibraltar

42

(1390) 177

(57%)

32



Maintenance: Repalr

N

Level of Difficulty in Repairing the Cable
Barrier System

. 6%)

3
(17%)

7

(38%) E Easy

[1Average Difficulty
B Somewhat Difficult
B Very Difficult

B No Answer

6
(33%0)
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Maintenance: Repalr

Avalilability of Repair Parts

N

0]

- (0%)
0
()
4
5 (22%)
(28%0) M Always Available

[1 Average Availability
B Somewhat Difficult
[0 Very Difficult

B No Answer

(50%)
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Maintenance: Repair

N

Average Time Spent on Repairs

2

(183%) (129%)

1
(6%0)

3
(18%0)

MmO -1/2 Hour
W > 1/2 Hour
B> 1 Hour
[1> 2 Hours
[1> 3 Hours

(46%0)
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Maintenance: Containment

N

Number of Maintenance Sections with
Penetration of Passenger Vehicles through
the Cable Median Barrier System

[ Yes
B No

(78%)
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Maintenance: Containment

N

Number of Maintenance Sections with
Penetration of Trucks through the Cable
Median Barrier System

5
(28%0)

13
(72%)

0 Yes
B No
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Maintenance: Mow Strips

Number of Maintenance Sections with Mow
Strips along the Cable Barrier System
Installation

] Yes
E No

12
(67%)
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Safety: Fatal Crashes

N

<& One year before and after - 335 mi. of cable

One-year Pre-Installation

One-year Post-Installation

Cross-Median
Fatal Crashes

Cross-Median
Fatalities

Cross-Median
Fatal Crashes

Cross-Median
Fatalities

47

52

1

1

39



Wrap-up: Website

Homepage — www.medianbarrier.net

%3 Median barrier research - Mozilla Firefox

le Edit Wiew History Bookmatks Tools Help delicio.us

O » ) i ol Y rael 0 Ritpijwess.medianbarrier. et 2 @ Gl

&) Disable & 24 Cookies & | |Cs5s & £ | Forms & M Images & @ Information & Miscellaneous & " Cutline O -;Resize 2 7 Tools & 42| view Source &

CpLions w2

In-Service Evaluation of Cable Median Barrier Performance

L=

“When they occur, cross-median crashes are typically very vinlent in nature and have a high probability of multiple serious injuries
and deaths. Many of these severe cross-median crashes can be prevented with adequate barrier protection. In order to masximize
the amount of barrier put in place, TeDOT has started to install cable median barrier systems (sometimes referred to as wire rope
or wire safety fence) in addition to traditional concrete barriers. Cost data has shown that cable barriers are approximately
one-third the cost of cancrete barriers per mile, making them a cost-effective option. There have generally been four NCHRP Test
Level 3 cable barrier products installed in Texas: (1) Brifen wire rope safety fence, (2) Trinity Industries CASS™, (3) Nucor Steel
tdarion High Tension Cable and (4) Gibraltar. Three NCHRP 350 Level 4 systems are also available for use in Texas

This project will assess and document the in-service performance of the various cable barrier installations in Texas. The research
will evaluate TxDOT's experience with cable median barrier by analyzing its installation cost, maintenance costs, maintenance

expatiences, and crash history before and after implementation. The project will develop recommendations and guidelines to direct
TxDOT staff for future cable median barrier installations

|
5 [Mecafeesieadvisor | 0 & 53 Adblock




*

Wrap-up: In-Service Assistance

Cable Barrier Maintenance/Repair Log Form Page

g - Mozilla Firefox
File Edit Wiew History Bookmarks Tools Help delicio.us

, ' ol
\-)_) - ’ {_. Eq TAG http:ffmedianbarrier. netfphpsurveyor findex. php?sid=2

=) Disable & £ Cookies & |_1cS5 O ] Forms & [3] Images 2 @) Information & [ Miscellaneous & ' Outline & | GResize & 7 Tools & {2 | view Source £ -~ Options O

Maintenance/Repair Log

ACCIDENT INFORMATION
: DATE (M/DAYR)

02: LIGHT COMDITION
Choose snly ene of the folle wing

Flease choose..

03: TIME

03A: DISTRICT

03B: MAINTENANCE SECTION

04: ROAD COMNDITION

Chosse enly one of fhe following

Flease choose.. ~

05: HIGHYWAY

06: APPROX. REFERENCE MARKER
07: DIRECTION OF TRANWEL
Choose arly one of fhe following

Flease choose..

08: VEHICLE TYFE
Choose snly ene of the folle wing

Flease choose.. »

09: PROPERTY DAMAGE OMLY

Choose only ore of fie following

Flease choose.. v

S | McAfee Siteadwisor | &




Wrap-up: Conclusions

N

& Texas Is aggressively installing cable
median barriers

< Preliminary results are positive

< For more information:

m Project 0-4254 median barrier guidelines report:
* http://tti.tamu.edu/documents/0-4254-1.pdf

s Contact me:
+ (817) 261-1661 or s-cooner@tamu.edu

42
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