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The Safence Cable Barrier System is designed to minimize or eliminate crossover accidents on divided roadways. This system uses 
tour tensioned cables stacked vertically to prevent errant vehicles from crossing the median into oncoming traffic. This report documents 
the Oklahoma Department of Transportation's field test of this product. 

The barrier was easily installed and maintenance repairs require minimal time or equipment. The test section has been hit several times 
and has performed as designed every time. 

.. 

able Median Barrier Wire Rope 
CroMOYer 

UnclassifiedUnclassified 

ii 



S \FE CE \ IRE ROPE MEDIAN BARRIER 

CONSTRUCTION REPORT 

Steven D. Roper, P.E. 

Project Manager 

Wilson B. Brewer, Jr. 

Project Manager 

Under the Supervision 

of 

Dawn R. Sullivan, P.E. 

Division Engineer 

Planning & Research Division 

Oklahoma Department of Transportation 

200 Northeast 21st Street Room 3A7 

Oklahoma City, Oklahoma 73105 

September 2005 

iii 



TABLE OF ONTENTS 

IN KOl>l :"I IC), .•••.•••.•..••••••••••••••••••••••••••••••••••••••••••••••••• I 

ORJ t-:l--fl \ '1-:'i ....................................•...••.•••.••.•••.•••••••••• I 

CONSTR CTION OPERATIONS ......... •.. •.•........ • ....•.•..••••.••...••• 2 

INVESl ... IGAl 
1 

ION ............................ • ... •. .........••....••..•..•.•. 7 

CONCLUSIONS...................................................••.....•••• 8 

REFERENCES ............... . ......... . .....•.....................•••.••••.• 9 

' 1 
I 

iv 



LIST OF FIGURES 

l(a-d). Pia cn1ent of concrete anchor ..••••••••.••••••.••••••••••• • • • • • 2
• at:Un' 

Fi~urt l (a·b). Pia ement of concrete slab for impact attenuator •••••••••••• • • • • • • • 3 

FiKure J(a-d). Locating and "driving'' holes for post bases .••••••••• • •.•••••• •••· .3 

Fi1ture 4(8-t'). Placement of concrete for post bases ••.••..••••••••.•.•••••••• • · · 4 

Figurl' 5(a·m). Installation of posts and cables••••••.••••• •••• •••.••••••••• • •••• 5 

Figure 6(a·b). Results of collisions ....•..••••••..••.••...•••••.••••••.•••••• 8 

v 



....------------------------------------------...~ % 

I TROD CTION 

" '' I hi h1 '"'' a hama ') 'lcm. ' ' be ing t c~ t ell n a ~c 11 0 11 of 1-35 from the SH 74 

JlU "' n J I 1old h~ l: ,1t #1Cl4 c'tendmg nonh one mile in Mc Clain ounly. The Federal 

IIi •h '.1 ~ 1\ dmin1 t allon (t-tiWA ) require that e perimcntal product be evaluated prior to being 

11 ct!< n 1~ cdcrnl l , funded proJ t . Be nu c afen e i currcmly an experimental product10 the Stale 

< f O\..lahoma. the Planning & Resear h Divi ion wa aske.d 10 conduct an evaJualion of Safence's 

11htallot1on mcthoch and perfom1ance. 

BI u" ~ tems commenced operations in 1992 and began producing wire rope barriers in 1993 called 

"Sofence''. According to the manufacture, safence barrier has a unique property: "The barrier 

catches tJ1e 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" ( I). 

Al 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 lb 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. 

• Document procedures for specification changes. 

• Compare construction procedures to a proven product. 

• Record crash and safety results. 

• Do a final report on construction and investigation results. 
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CONSTR -.TIC>N ()PERATION 

hbull.1tll11\ lll th1! S.1le1h.'I! t::\hlc harria w:t'\ w mplctcu tin Scpkmhi.:r 2~ . 200~ hy MidStntc Traffic 

c. '(•11tnll cc'n' lnllt ic.)11 c0mp:my. The c:1blc anchor; arc concrete foundation. measuring 5'-6" x 3' x 

(I' ·1 he top of the foun<lation i placed at ground k vcl. All cable. :m: nnchored by the single 

fo1111<l:itinn'\ Jl c::ich end of the test . cction. Sec f-igurc I (a-d) for anchor plnccmcnl. An additional 

.--!ah (·1 I '-0" x 8' x 6") w:-is fo rmed and placed around the foundation hole fo r sand impact allenuator 

h:m ·Is. Sec Figure 2(a-h ). 

7:;_,,_.::,__....,,,~~--'-'--'""'"-1 

Fig lb:Placement of anchor plate in fresh 
concrete. 

Fig. ld: Cable anchor concrete is finished. li'ag. le: Anchor plate is set in place. 

2 



Fif.!. 2 ~1: Plncing concrete for attenuator slab. Fig. 2b: Finished attenuator slab. 

n ic location of the support posts \Vere hand surveyed with a tape measurer and string line. The post 

,p:icing wns . et at IO feel. The foundation hole for the post hole was pile driven in by a GRT, 

U1ilicorp truck. See figure 3(a-d). The driver was a solid steel shaft that measured 12 inches in 

di:uncter. The holes were each driven to two feet in depth. 

Fig. 3b: Marking post offset from edge ofFig. 3a: Marking linear position of post 
pavement.base. 
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, · .•l.~"· ,, .\ "' •,\h' ' '"·nm!' thl' 
1lig11 mc.·11t nf the= pu,t , Jec\'r 'i \\ l111t: the t:o11ni:tc v.1:1\ ph.at:ed.

' . t .·~-- \\,1 l ''" ..,, mt \ tht• lll' k :md ' 'lll:trt• 1l' infort·c111l'11t r i n~~ w:h 1laced 111 the r o11c-ri.:1e. 
. \\\\It\..

; I t 1'.· h.\\t "·') dn\\ n. A ··! X ·' " piece of woo<l '''n'\ u t>d 10 "fort>I! the po t lccve into the

....,.'., n.1 l<' 'll th~ t lh~ top o the lcc\'c WJ the amc ~ the urroumling oil. The concrete wa, 

t'.:-\ t J''L' 11111 1.ht•<l :md the concrete wa cured for two day . Sec figure -l(:i ·c) 

Fi~. .iu: P l:lci~ 1 g concrete for post bases. 



.
\ U:' ' " " ''"' l.t) ,,·1. rlw l•n t11H11 c:11>' were plucctl o111hc pum. and lite (JO'I' were \Cl in the metal 

\ '.· 1:< I11,· 111,t. ',,. h1•110111. cahie wa' Ihen screwed lo lhc anchor and SInmg lhrou gh ihepo>i<. ll1e 

·,~! ·""'' rn...:u1 in IOOO feel lc11g1h which were joined by rigging screws. Af1crrhe fim cable 

\\.\', l'1.h. ,.1. :t mc1al . pacer wa placed inlo every po I. This procedure was repealed. u'nlil all four 

~tr.u1 l'. l•·f ,~...1hlc were placed. Then a blue cap was placed on the post. The cables were tensioned at 

...,the n~£. ·11 l"t:- • cr··w•s bya hand (Jowcred apparatu . Then the rigging screw would be adjusted and the... 

:ippar:m1 w:i· · rcmove<l. This adjustment was made at each rigging screw on every strand of cable. 

Sec figure 5 (:l-o). 

--~~~~~~~<~~ Fig. Sa: Posts 
~
~-

· and base caps 
in position 
ready for cable 
placement. 

Fig, Sc: Attaching check rope. 
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.;. c • Crim ii in~ end fi tting 0 111 0 cable. 
t · ~·. ('. .. 

Fig. 5g: Placing bottom cable into posts. 

Fig. Sf: Sett ing end fi tting i1110 anchor. 

Fig. Sh: Placing second cable and inserting 
spacers for third cable. 

Fig. 5j: Placing 
plastic caps on 
every post. 
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lo-.c-up of fi 11i 1;hc<l pmt a.., cmhly. 

Fig. Sm: Fully 
, assembled and 

)tensioned Safencc 
~_. . Cable Barrier System 

in place on 1-35 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. 
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(.'(), l'l.lSJ() 

t m b. r d 11 tructurnl udcquo . oc ·up:mr rhk , 

11 ~ .it t"n c C hi B m r t m "' a hit n ' e' crnJ a 1om and the 1'1rucrurc of rhe ys tcm 

f' ,1,rd · kq11a1 a h time Ea h time the harrier wa_ hll . the po11t folded over as intended and the 

..bk -.1rc1 hcd 'lightl y upon 1mpa t hut did not break under ten 1011. Sec figure 6 (o-f). 

remain intact. 

Becau e 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. 

Colli ion 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 SafenceCable BarrierSystem, 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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