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INTRODUCTION

Satence, a steel cable highway barmer system, 1s being tested on a section of 1-35 from the SH 74
junction at Goldsby (Exit #104) extending north one mile in Mc Clain County. The Federal
Highway Admimistration (FHWA) requires that experimental products be evaluated prior to being
used on Federally funded projects. Because Safence is currently an experimental product to the State
of Oklahoma, the Planning & Research Division was asked to conduct an evaluation of Safence’s

installation methods and performance.

Blue Systems commenced operations in 1992 and began producing wire rope barriers in 1993 called
“Safence”. According to the manufacture, safence barrier has a unique property: “The barrier
catches the car and allows it to *hang’ in the wire ropes as if in a hammock, while the posts are bent

when the car collides with them and are released from the wires” (1).

At present, the majority of center median barrier systems used in Oklahoma are reinforced concrete
walls. Another median barrier system used in Oklahoma is the “Brifen Wire Rope Safety Fence.”
These systems have met the safety requirements of NCHRP- 350 Test Level Three vehicles, a small
4500 Ib pick-up truck. The test requirements are:

1) Structural adequacy

2) Occupant risk

3) Vehicle trajectory.

OBJECTIVES
The objectives of this project are as follow:
» Monitor construction and document procedures.
c Document procedures for specification changes.
. Compare construction procedures to a proven product.
ol Record crash and safety results.
. Do a final report on construction and investigation results.




CONSTRUCTION OPERATION

Installanon of the Safence cable barrier was completed on September 24, 2004 by MidState Traffic
Control construction company. The cable anchors are concrete foundations measuring 5-6" x 3" x

6" The top of the foundation is placed at ground level. All cables are anchored by the single
foundations at cach end of the test section. See Figure 1(a-d) for anchor placement. An additional

slab (41-0"x 8'x 67) was formed and placed around the foundation hole for sand impact attenuator

barrels. See Figure 2(a-b).

Fig. 1a: Concrete is poured into the cable Flg lb Placement of anchor plate in fresh
anchor. concrete.

D] e P
Hig, lc. Anchor plate is setin place. Fig. 1d: Cable anchor concrete is finished.




Fig. 2a: Placing concrete for attenuator slab. Fig. 2b: Finished attenuator slab.

The location of the support posts were hand surveyed with a tape measurer and string line. The post
spacing was set at 10 feet. The foundation hole for the post hole was pile driven in by a GRT,
Utilicorp truck. See figure 3(a-d). The driver was a solid steel shaft that measured 12 inches in

diameter. The holes were each driven to two feet in depth.
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Fig. Sa:ﬁP;’ia;kAi‘ng linear positon of post Fig. 3b: Marking post offset from edge of
base. pavement.

Al
d: Co




fut l:‘ AW - { i l.‘.’
\ . ' s ¥ IIIC Iil( ‘("H [t'lc ””l‘ pl'l . ’

aced in the concrete,

was | wred mto the hole and Squire lL'ill(lJIl'Cll\L‘lll lillg Wis pl
t“1*‘\:\-wh - ' “ . |
nimately hall way down. A *2 X 4" piece Of wood was ysed 10 “force the post sleeve into the
g O\ HITRRCH
~N1 N
h CONCITIic S0 that the l(]l\ of the sleey
frenie c

¢ was the same as (he surrounding soil. The concrete was
hand fimished and the concrete was cured for two days. See figure
then Dam

4(a-e)

K S e AR

o2 AP PR ST
S L Ak

ot d string line to
i THE g i te base. . .
Fig. 4¢: Plucing post sleeve into concre ser vost position and alignment.




v day set the bottom caps were pl
IUIRLRR AN )

aced on the posts,
\iter the

and the posts we

Ihe first, or bottom, cable was then serewed 1o (e
Ay ‘.\‘ ’

\‘.:\‘\‘ .

re setin the metal
anchor and

strung through the Posts. The
pre-cut in 1000 feet lengths which were joineqd by
¢ ‘-)‘!: W

rigging screws. After the first cable
(

€ry post. This procedure w
is of cable were placed. Then a blue cap was pl
strands ol L

- 5 TN Ccd irllo c\'
a metal spacer was pla
was placcd. am I

as repeated, until all four
aced on the post. The cables were tensioned at

rews by a hand powered apparatus. Then the rigging screw would be adjusted and the
M- “C C !' * ¢
the NEEINE*

as removed. This adjustment was made at each rigging screw on every strand of cable.
1S Was . ’
npparall

See figure 5 (a-0).

i-g—"-, > e

on Cable-

g Srl: Plcing end fitting




Fig. 5
spacers for third cable.
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Fig. 5i: Placing stitfening frame between
the third and top cables.
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Fig. 51: Close-up of finished post assembly.

Fig. Sk: Tensioning cable three.

Fig. Sm: Fully
assembled and

i J:"" tensioned Safence
g==—: Cable Barrier System
in place on I-35 in
Mc Clain County.

INVESTIGATION

In the three years prior to the installation of the Safence Cable Barrier System, three “crossover”
collisions were reported. After 6 months of service, the mile of cable has received at least 6 hits.
Accord to the Division 3 Risk Manager, none of the accidents have been life threatening, Of the 6
accidents, only three reports were filed by the Oklahoma Highway Patrol. As of the completion of
this report, the Safence Cable Barrier System had successfully prevented median crossovers every

time the system was hit.



CONCLUSION

[hos report evaluated the Satence Cable Barner System based on structural adequacy, occupant nisk,

and vehicle trajocton

Ihe Safence Cable Bamer System was hit on several occasions and the structure of the system
proved adequate each ime. Each time the barrier was hit, the posts folded over as intended and the

cables stretched shghtly upon impact but did not break under tension. See figure 6 (a-f).

Fig. 6b: Clo
vehicle collision with fence, but the cable while cable remains intact.

remains intact.

Because the cables stretched slightly upon impact, the negative acceleration experienced by the
vehicle occupants was lessened, helping to reduce occupant risk. Since installation, no injuries have

been reported as a result of collisions with the Safence Cable Barrier System.

Collision reports were available and reviewed for two of the reported collisions. In both collisions,

the vehicles’ trajectory was such that the vehicles remained in the median and did not return to the

driving lanes of either direction.

Although there have been only six collisions involving the Safence Cable Barrier System, the system
has shown success each time. The Safence Cable Barrier System has met all requirements of this

test, and should be used further on ODOT projects where median crossovers are an issue.
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