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John R. Baxter ILZ \Bﬂ7éj

Director, Office lpf Safety Design Reply to

Attn. of: HSA-10/B147

Director of Field Services
Resource Center Managers
Division Administrators
Safety Field

In the late 1980°s, the Southwest Research Institute conducted successful crash tests on a cable
barrier transition to a strong-post W-beam guardrail using a passenger sedan. In 1998, the
Midwest Roadside Safety Facility (MwRSF) tested this transition design using NCHRP Report
350 test vehicles and concluded that 1t met all appropriate evaluation criteria at test level 3
(TL-3). The non-proprietary design tested in both cases was one developed by the South Dakota
Department of Transportation. This design transitioned the generic 3-strand cable barrier over
and under the W-beam using special steel straps and connected each cable to a standard concrete
anchor block located behind the W-beam. A reduced post spacing was used as the cable barrier
approached the W-beam installation, which was itself anchored with a Breakaway Cable
Terminal (BCT) offset 4 feet from the cable barrier. In 2002, the MwRSF again tested this
design successfully with the 2000-kg pickup truck, but with a FLEAT guardrail terminal
anchoring the W-beam installation in lieu of a BCT. Although the South Dakota design remains
an acceptable TL-3 transition, the 6-foot or more dynamic deflection of the cable barrier in each
of the Report 350 crash tests allowed direct vehicular contact with the W-beam terminals,
resulting in considerable pitch, yaw, and roll to the pickup trucks. This design also requires
installation of a downstream anchor for the cable barrier.

Recently, the manufacturers of several of the high-tensioned proprietary cable barrier systems
have requested acceptance of unique transition designs for connecting their barriers to strong-
post W-beam and/or Thrie-beam guardrail. Each of these eliminates the need for a separate
downstream cable anchor by attaching each cable directly to the metal beam rail element. Like
the South Dakota design, the cable rail post spacing is also reduced to further limit deflection of
the cable in the transition area. Reduced dynamic deflection can also be expected with the
greater cable tension specified for all of the proprietary designs.
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Each of these designs has been previously accepted as a TL-3 transition based on our review of
the designs themselves and the crash testing done on the South Dakota design. Copies of the
letters sent to each manufacturer are attached for ready reference. Note that for each specific
design, the W-beam terminal itself should be offset at least 4 feet. Because the cable will
prevent virtually all head-on impacts into the W-beam terminal, a light-weight, non-energy
absorbing terminal would be the preferred method of anchoring the W-beam barrier. The
MELT, which has been accepted as a TL-2 design, could be used to anchor the W-beam if a
generic terminal is desired.
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ATTACHMENT 1

e‘ June 8, 2004 400 Seventh St., SW.

US Department Washington, D.C. 20530
of Transportation

Federal Highwa

Admhistr?ﬁnn ) In Reply Refer To: HSA-10

Mr. Rodney A. Boyd

Trinity Highway Safety Products Division
P.O. Box 568887

Dallas, Texas 75356-8887

Dear Mr. Boyd:

In his May 12 letter to Mr. Richard Powers of my staff, Mr. Brian Smith requested formal
Federal Highway Administration acceptance of a design by which your CASS cable barrier is
transitioned to a strong-post W-beam or Thrie-beam guardrail.

The CASS to W-Beam Transition and CASS to Thrie Beam Transition were submitted for
acceptance for use in front of standard W-beam terminals having a 4’0" minimum offset
behind the 3-cable prestretched and tensioned CASS system. The transition includes 10-gauge
W-beam (either two 12°6"-long or one 25’-long element) or 10-gauge Thrie beam rail elements
(one 126 -long element and one 6’3"-long transition element) with one-inch wide by 12-inch
long slots in the valley of the rail elements. The cables are threaded through the front of the
rail and connected to standard cable anchor brackets bolted to the backside of the rail elements.
The first CASS post is placed 12°0" from the point where the cables first meet the W-beam or
Thrie beam. The transition then consists of 14 CASS posts spaced at 5’0" on center, and then

5 posts spaced on 10°0™ centers. The 3 cables, starting at the second post or 17°0” from the
tangent W-beam or Thrie beam, taper together to nest into the valley(s) of the W-beam or Thrie
beam. Design and layout details are shown in the enclosed drawings.

Previous full-scale crash testing has shown that the high tension and pre-stretched cables of the
CASS system result in lower deflections than those seen in the non-tensioned cable barrier. In
earlier cable-to-W-beam transition testing with the lower-tensioned generic cable rail, the cable
deflection allowed the W-beam terminals to be impacted, resulting in some vehicle instability.
With the CASS Transition, it is less likely that the nose of the terminal will be impacted in a
typical design impact.

Based on the specific design details noted above, the CASS to W-Beam or Thrie Beam
Transitions may be considered acceptable for use on the National Highway System at National
Cooperative Highway Research Program Report 350 test level 3 when used in conjunction with




any crashworthy terminal having a minimum 4-foot offset from the cables. Since this design
has not been physically tested, field installations should be monitored to verify both its ease of
construction and its presumed crashworthiness.

Sincerely yours,

/Original Signed by Richard D. Powers/
~for~
John R. Baxter, P.E.
Director, Office of Safety Design
Office of Safety

Enclosures
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BILL OF MATERIAL

QTY |ITEM DESCRIPTION LENGTH Lbs /Each | MATERIAL
1 1 |10 GA W-BEAM 19%5" 115.18 [M180
13-6 1/2" .
6 1/4" 12%.8" _ | e
6'-3" N g3 3
12" (3) AT 4"=1' 1 . (3) AT 4" =1
. 1.7 172" 1 TR
@314" (8 SLOT | ‘SLOT
HOLES A
" 1II
| \ im! = i i
S e e e e e e et
| |
T_
@1 3;3"—/ - @3/4" (B}—/ @1 313"—/
oo A HOLES a1
ads 20/32"x 1 1/8"  3/4" x 2 1/2" (2 PLC'S) 29/32" x 1 1/8" -———
(8) SLOTS (3 SLOTS) (8) SLOTS
8 112" | 81
GALV SPEC
g CASS TO W-BEAM i L
GUARD RAIL CONNECTION [5r% x5 T5mm00a
SECTION A-A 10{12'6!6'3!CASS”CNS CHK:  r.mM.H.| 5/25/2004
4. TRINITY INDUSTRIES, INC. |PVéN© =
PROJ.|CASS - WBEAM QP”  HIGHWAY SAFETY DIVISION 033920 0
/N

.1
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BILL OF MATERIAL
QTY [ITEM] PC NO. DESCRIPTION LENGTH | Lbs/Each | MATERIAL
1 | 1 | 033922 |10 GA THRIEBEAM 126" 182.52 |M180D
13-6 142"
6 1/4" 126" 6 1/4"
6-3" 6-3"
i (3) AT 4" = 1' 12 (3) AT 4" = 1'
1" SLOT 147 172" 1" SLOT 1-7 172"
B34 (16)-] A Pa1a" (18)~,
gr" g1
HOLES \ "—| /_ TYP. HOLES \ /_ TYP.
L R VR DR | B S 5
= _\1’_ w - i, it mA Jr\L = JZE___
S B ST ST S s ) G O R
A — e — g — L ﬁ_—
F > 7 —+F j 1
29032" x 1 1/8° @1 3.'&‘—/ 1&3:4':21.'2'—/ b @1 anme —/ 20/32% x 1 118*
4 114" {12) SLOTS A Ty (6) SLOTS TYP. {12) SLOTS 4114
8 112" 8 1/2°
GALN SPEC: Al2a
CASS TO THRIEBEAM  [guote A
GUARD RAIL CONNECTION |5 15 amems
T10/12'6/6'3/CASS-CA/S :
SECTION A-A o | S
<. TRINITY INDUSTRIES, INC. :
[PROJ|CASS - THRIEBEAM | WP HIGHWAY SAFETY DIVISION 033922 |o
4 | a z

1




ATTACHMENT 2

b 400 Seventh St., SW.

US. Department Washington, D.C. 20580

of Transportation October 4, 2005
Federal Highway
Administration

In Reply Refer To: HSA-10

Mr. Jerry Emerson, P.E.
BrifenUSA, Inc.

P.O. Box 94220

QOklahoma City, Oklahoma 73143

Dear Mr. Emerson:

In your September 2 letter to Mr. Richard Powers of my staff, you requested formal Federal
Highway Administration acceptance of a design concept by which your Brifen Wire Rope
Safety Fence (WRSF) could be transitioned and connected to a strong-post W-beam or
Thrie-beam guardrail.

The Brifen WRSF to W-Beam Transition was submitted for acceptance for use in front of
standard W-beam terminals having a 4’-0” minimum offset behind the 4-cable pre-stretched
and tensioned Brifen system. The 4-cable transition requires four 12-gauge W-beam rail
elements 12°-6" long, beginning at the first standard line post in the barrier installation. A
unique Brifen attachment bracket is bolted to the rail at each of the first four W-beam rail
splice locations and one cable is anchored at each of these brackets. For your 3-cable WRSF,
three 12.5" W-beam rail elements and attachment brackets are used. The first WRSF post i1s
placed 10.5" upstream from the first standard guardrail line post at which the lowest cable is
connected to the W-beam. The upstream WRSF transition then consists of 16 additional line
posts set on 5.25° centers, at which point the standard WRSF post spacing (10.5" or other)
begins. Details for the 4-cable, 10.5 post spacing WRSF transition are shown in the enclosed
drawing.

Attachment to Thrie-beam guardrail is similar to that shown for W-beam except that, for your
4-cable system, two attachment brackets are located at the first splice and two are located at the
second splice. The top and second cables are connected to the brackets in the upper valley (top
cable at second splice) and the third and bottom cables are attached to the brackets in the lower
valley (bottom cable at first splice). For your 3-cable WRSF the top two cables are attached to
the two upper valley brackets (top cable at second splice) and the bottom cable is attached in
the lower valley at the first splice location. As with W-beam, all attachments must be at a
sphice.

BUCKLE UP
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Previous full-scale crash testing has shown that the high tension and pre-stretched cables of the
Brifen WRSF result in lower deflections than those seen in the lesser-tensioned generic cable
barrier. In earlier cable-to-W-beam transition testing with the lower-tensioned generic cable
rail, the cable deflection allowed the W-beam terminals to be impacted, resulting in significant
vehicle instability. With the Brifen WRSF design, it is less likely that the nose of the terminal
will be impacted in a typical design impact. Even so, the use of a lightweight, non-energy
absorbing W-beam terminal is suggested to minimize vehicle instability if the terminal is hit.

Based on the specific design details noted above, the Brifen WRSF to W-Beam or Thrie Beam
Transitions may be considered acceptable for use on the National Highway System at National
Cooperative Highway Research Program Report 350 test level 3 when used in conjunction with
a crashworthy terminal having a minimum 4-foot offset from the cables. The design may also
be used to connect the WRSF to a weak post W-beam installation when the W-beam is
adequately anchored with a crashworthy terminal. Since these transition designs have not been
physically tested, field installations should be monitored to verify their presumed
crashworthiness.

Sincerely yours,

Joriginal signed by/

John R. Baxter, P.E.

Director, Office of Safety Design
Office of Safety

Enclosure



]
1

2
3.

STAMDARD WREF IINFT

GUARTIRAIL END TERMIAL
[BY OTHERS]

WREF W,/ AEDUCED POST SPACHEG [17 POSIS & :-':EL::_

AT LPRCING !

& EXTRAY

ROPE O (BOTTOM  ROPE] /
ATTACHUENT

RESL © (INTERMEDRATE ROPE X

. FLARED GAARTIRAL
[BY OTHERS]

STANDARD CLWRDRAL [BY OTHERS)
(4 PAMELS & 12'=6" SHOWH) SEE NOTE 2

[ f i A B | 1 i A ]1
10'-6" 12'-6" | 12'-6" ‘ 128" | 128" -6 o
! J L 0" GUARDRAL
FANELS
12'-6" _ o 1Y-B

12 =6

ROPE B [NTEAWECWATE ROPE]
ATTEC

ROFE A [TOP ROFE)

WRST LUNE FOSTS |

WIRE ROPE K

|
ATTACHNENT BRACKET-

/ mv““@t

IIL MECHAMICAL FITTING
{SEE MOTE o)

TES:
GUARDRAL END TERMIKWAL T3 BE CRASHWOATHY (MELT. ELT OR DTHER)

WIRE ROPE ATTACHMENT DETAILS
(SEE MANUFACTURER'S SHOP DRAWING FOR MORE DETAIL)

E4--RCIPES SHOWN; TROPES !lﬁi%ﬁi -

38" POST BOLT-

wasHgR

45 CORMER —,

WITAGI SN HENT ATTACHMENT
 {SIE vEW § OCTAL BELOW)
Pt ! =R
] | ] I I B
JEFET HigTe] (] 515

8=1,2"

=142

I—l'.l:l‘vlT‘NLCLIS WELD

GLIRHDHAL FANEL SPLICE
(2 TMICKKESSLS)

ATTACHRENT BRACKET
[SEE DETML)

T O |

B
-

11—1_,-".-" [
(£S5 HOLE |

1" DA POST
BRTabeE

_B/B" HEX HEAD GALY.
ALZL HIGH=STREMGTH
EOLT W/ HUT, &
STAMDARD WaSHER
[& RECURED)

SCHEOLLE 4

GUARDRAIL PAMELE N WRSF ATTACHMENT AREA TO BE STAMDARD 12CA (WINL

FANE LS
SLACK M GLARDRAL &

COMMECTIONS TO BE WADE AT GUARDRML PAMEL SPLICE POINTS OHLY.
ICES WUST BE REWOWED BY LOOSCHMG DOmssTRIas

GLUARDRAL SPLCE B!:ILTS-. FULLNG CUARDRAIL TOWSAD THE WRSF ATTACHWEMT AREA
& RE-TICHTEMMG THE SPLICE BOLTS

ATTACHMENT BRARCKET GALVANIZED TO A—123 AFTER FABRKATION,

FRETORY SAMGED—0M :.__(4- THREADED EMOS, TOGETHER WITH HEE WUT AMO 7 (A, FLAT
WASHER WAY BE USED W LIEU OF MECHAMICAL FITTING.

FPL wisT TARER
[AFPROACH MDY
DOWHSTREAW END
CLOSED BY 172"
THICK &-36 STEEL

COMTIKLIELS -,

WELD e

AL ARCUND,
HOLE AND 1" Dt

1% DA MOl 1M FLATE

h
1M [HO CLOSURE

END VIEW

END PLATE WELDED
1=1/2" DIA. ACCESS

FOR POET G0T CEMTER

SIDE WIEW

1427 THICK END
-~ PLATE CLOSURLE
WELGED ALL AROLWMD

=t #q” THCE PLATE
" &-36 STCEL

leu,raz' ¥ 1-1/B" HOLES

The information herein is proprietary to BRIFEN USA, and
shall nat ba disclosed, duplicated or used otherwisa without
the express written consent of BRIFEN USA, Inc.

BRIFEN+«USA ..

Revisions
WRSF ATTACHMENT TO GUARDRAIL
Mol Date | By
e | 1| SOA05T MW Date Drawn By Scale
i' L hEh L] 7.06.05 Mantto Warkman MNone
4_' VERSION B.6 Sheet No.
5. Dwg. No.1 WHEF—05—3210a 10 of 11




ATTACHMENT 3

e 400 Seventh St., SW.

US Department Washington, D.C. 20530

of Tansportation October 19, 2005
Federal Highway
Administration

In Reply Refer To: HSA-10

Mr. Rick Mauer

Qutside Sales National Representative
MNucor Steel Marion. Inc.

912 Chaney Avenue

Marion, Ohio 43302

Dear Mr. Mauer:

In your September 2 letter to Mr. Richard Powers of my staff. you requested formal Federal
Highway Administration acceptance of a design concept by which your high-tension cable rail
could be transitioned and connected to a strong-post W-beam guardrail.

Your transition design is intended for use in conjunction with a W-beam installation that has a
standard, crashworthy terminal with a minimum 4°-0" offset from the cable. A unique gusset
plate is nested behind and bolted to the back of a special 6 foot-3 inch W-beam panel at the
splice located at the first line post. Each cable is threaded through 1-in by 2-in slots in the
W-beam panel and connected to the bracket. The first U-channel cable post is placed in line
with the barrier proper and 6.5 feet upstream from the first W-beam line post. The transition
then consists of 11 additional line posts also set on 6.5 foot centers, at which point vour
standard post spacing begins. Details for the transition design are shown in the enclosed
drawings.

Previous full-scale crash testing has shown that high-tension cable barriers result in lower
deflections than those seen in the lesser-tensioned generic cable barrier. In earlier
cable-to-W-beam transition testing with the lower-tensioned generic cable rail, the cable
deflection allowed the W-beam terminals to be impacted, resulting in significant vehicle
instability. With vour high-tension design, it is less likely that the nose of the terminal will be
impacted in a typical impact. Even so, the use of a lightweight, non-energy absorbing W-beam
terminal is suggested to minimize vehicle instability if the terminal is hit.

Based on the specific design details noted above, your proposed transition design is acceptable
for use on the National Highway System at National Cooperative Highway Research Program
Report 350 test level 3 when used in conjunction with a crashworthy terminal having a




minimum 4-foot offset from the cables. Since this transition design has not been physically
tested, field installations should be monitored to verify their presumed crashworthiness.

Sincerely yours,

/original signed by George Ed Rice, Jr./
~for~

John R. Baxter, P.E.

Director, Office of Safety Design

Office of Safety

Enclosure
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