December 12, 2003

Refer to: HSA-10/CC-69C

Mr. Kaddo Kothmann

Presdent

Road Systems, Incorporated

3616 Howard County Airport Road
Big Spring, Texas 79720

Dear Mr. Kothmann:

In your October 15 letter, you provided copies of areport prepared by the Midwest Roadside Safety
Facility (MwWRSF) that documented a fifth test that was conducted on your Box-Beam Burster Energy
Absorbing Bridge Pier Protection System, hereafter referred to asthe BEAT-BP system. Information
on the first four tests that you ran was submitted previoudy. Our review of those earlier testsresulted in
changes that were incorporated into afind design and verified in the last test.

The BEAT-BP system consists of amodular (trapezoida) box-beam frame that can be adjusted in
length and width to shield median bridge piersthat may vary by number, size, and/or spacing. Its
approach ends use an energy-absorbing termind with breskaway sted posts smilar to your previoudy
accepted BEAT-SSCC (refer to Federa Highway Administration ((FHWA)) acceptance letter
CC69B) crash cushion. The two pardld sdes of the box-beam frame are connected by angled struts
and consgt of single and double box beam rail eements mounted on strong stedl posts set on 3-foot
centers. The doublerail dements are used to provide additiond rall siffnessin the vicinity of the pier(s).
Separate cable anchorages are dso used ingde the framework to limit system damage in an end-on
impact. A minimum offset of eight inches from the back of the pogtsto a shielded bridge pier is
required. These and other design details can be seen on Enclosures 1 and 2.

Because the end termina was smilar to the BEAT-SSCC except for the spacing of the breakaway steel
posts, Nationa Cooperative Highway Research Program (NCHRP) Report 350 test 3-31 was
conducted to verify satisfactory crash performance. In the head-on 100km/h crash, the pickup truck
was stopped in gpproximately 6.5 m and met occupant impact velocity and ridedown acceleration
criteria. No additional tests were conducted on the termind itsdf, but test 3-38 was considered
necessary to verify performance when the pickup truck impacted the sSde of the system just in advance
of the diagona strut that connected the pardld sdes of the barrier in advance of the bridge piers. The
test dso met dl evaduation criteria. The dynamic deflection of the ralling was reported to be 311 mm.
Thefina test was NCHRP Report 350 test 3-21 which is a 25-degree impact into the Sde of a device
a itstrangtion to a dtiffer barrier. Thefirgt two tests



on the origind BEAT-BP design in which the double box-beam rail was set directly againgt the bridge
piers were unsuccessful because of the location and extent of the resultant passenger compartment
intrusion and both hood and fender contact with the smulated concrete bridge pier itself. For the last
test, the design shown in the enclosures was tested. As noted above, the barrier was offset eight inches
from the face of the bridge piers. As noted in the MWRSF August 12, report entitled * Performance
Evduation of the Redesgned BEAT Bridge Pier Protection System”, the occupant impact velocity of
5.84 m/sec and the ridedown acceleration of 11.77 g’'s were both lower than the Report 350 preferred
vauesof 9m/sec and 15 g's. The pickup truck was contained and redirected upright. However, due
to the rdative stiffness of the box beam rail and its narrow impact face, there was sgnificant deformation
to the passenger compartment. Maximum vertical deflections of 203 mm and 194 mm were reported
near the right-middle section of the driver-side floor pan, and a 191 mm lateral deflection was noted
near itsleft front corner. Laterd deformations exceeding 150 mm were reported at four additiona
locationsin the driver compartment. Damage aso included a large opening in the seam of the floor pan
under the brake pedal. Because of the location of the deformations, the test was labeled a“margina
pass’ by the researchers.

Asyou know, the location and degree of passenger compartment intrusion likely to cause serious
injuries to vehicle occupants is a subjective decison. Lacking specific guidance, FHWA has set 150
mm of intrusion as the limiting vaue for most cases, but we have accepted afew individua tests where
the intruson was greater than 150 mm. The NCHRP Report 350 States that the degree of acceptable
intrusion isafactor “that must by assessed...by the judgment of the test agency and the user agency, or
both.” Since the researchers considered the intrusion seen in test 3-21 to be acceptable, | will agree
with their concluson that the BEAT BP system is margindly acceptable and may be used as atest level
3 device on the Nationd Highway System (NHS), provided thet it is selected with full user awareness
of its observed performance characteritics.

Please note the following stlandard provisions that apply to this specific |etter of acceptance:

Any design changes that may adversdly influence the crashworthiness of the BEAT-BP will
require FHWA reassessment and concurrence.

Should FHWA discover that the qualification testing was flawed, that in-service performance
reved's unacceptable safety problems, or that the device being marketed is sgnificantly different
from the version that was crash tested, it reserves the right to modify or revoke its acceptance.
Y ou will be expected to supply potentid users with sufficient information on design and
indalation requirements to ensure optima performance. Thisinformation should include, but is
not limited to, the need for aminimum eght-inch offset from a shielded pier or support and the
necessity that the BEAT BP system be ingtalled on a dope no steeper than 10:1 (as per note 7
on Enclosure 1).

Y ou will be expected to certify to potentia users that the hardware furnished has essentialy the
same chemistry, mechanica properties, and geometry as that submitted for acceptance, or that



3
a custom-designed layout will meet the crashworthiness requirements of NCHRP Report 350.

To prevent misunderstanding by others, thisletter of acceptance, designated as number CC-
69C, shdl not be reproduced except in full. Thisletter, and the test documentation upon which
this letter is based, is public information. All such letters and documentation may be reviewed at
our office upon request.

The BEAT BP includes patented components and is considered proprietary. If aproprietary
deviceis specified by a highway agency for use on Federal-aid projects, except exempt, non
NHS projects, it: (a) must be supplied through competitive bidding with equdly suitable
unpatented items; (b) the highway agency must certify that they are essentid for synchronization
with exigting highway facilities or that no equally suiteble dternative exigs or; (¢) they must be
used for research or for adistinctive type of construction on relatively short sections of road for
experimenta purposes. Our regulations concerning proprietary products are contained in Title
23, Code of Federd Regulations, Section 635.411.

Sincerely yours,

/Original Signed By/

John R. Baxter, P.E.

Director, Office of Safety Design
Office of Safety

2 Enclosures
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SEE "Y” CONNECTION DETAIL (S2)
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TYPICAL SINGLE PIER APPLICATION

DIAMETER VARIES

grips or channel
when tightening

LOCKOUT ADJACENT TO EACH PIER
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General Notes for the BEAT-BP:

1.) Unless otherwise noted, all hardware, cable assemblies, tubing,
posts, impact heads and other steel components shall be galvanized.
2.) When site conditions permit, posts may be driven. If posts are
placed in a drilled hole, the backfill material must be satisfactorily
compacted to prevent settlement.

3.) Contact the manufacturer for installation recommendations when
rock is encountered.

4.) The lower section of post #1 should not be driven with the upper post
section attached.

5.) The breakaway cable assembly must be taut. A locking device (vice

locks) should be used to prevent the cable from twisting
nuts.

6.) An object marker meeting State specifications should be installed on
the front of the impact head.

7.) The approach area in front of the BEAT-BP and the area within the
system itself shall be free of fixed obstacles and have a fill slope or a cut
slope of 10:1 or flatter.

BEAT BRIDGE PIER PROTECTION Shest:

SYSTEM
S1

SYSTEM LAYOUT FOR 1219MM

PIERS AT 6096MM SPACING AND  [het=
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IMPACT HEAD

DETAIL
(2 PLACES)
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”Y” CONNECTION DETAIL
(2 PLACES)

END SPLICE CHANNEL DETAIL

(2 PLACES)

ITEM V SPLICE CHANNELS WILL SET ON THE TOP AND BOTTOM
OF ITEM M_SECOND RAIL. THE BENT PLATES WELDED TO THE
END OF ITEM H END TUBE RAIL WILL SET ON TOP OF ITEM V
SPLICE CHANNELS
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BENT SPLICE DETAIL

POSTS 2 THRU 6

(10 PLACES TOTAL)

Ll
POSTS /7, 8, 13,

14, 19 & 20

(12 PLACES TOTAL)

(2 PLACES)

POSTS 9 THRU 12

& 15 THRU 18

(16 PLACES TOTAL)

ITEM

DESCRIPTION

Box—Beam Impact Head

Upper End Post (A1) W152x13.4 x 546m LG.

Lower End Post (A4) W152x22.3 x 2438mm LG.

Support Bracket (B1) L102x51 x 102mm LG.

Post Breaker (A2) Welded TS51x51x6mm

Cable Anchor Assembly

Cable Anchor Bearing Plate

End Tube Rail (A5) x 2438mm LG. 3mm thick

Steel Breakaway Post W152x13.4 x 1829mm LG.

Standard Steel Post W152x13.4 x 1829mm LG.

Support Bracket (A9) TS152x152 w/ Bent PL.

Second Rail (B11) x 4940mm LG.

BP—Rail Section (A11) 3654 mm LG.

BP—Extended Block (B8) 3048 mm LG.

Angled Tube Rail (AB) 2731 mm LG.

Support Rail (B10) 1473 mm LG.

"Y” Connection (AB)

Bent Splice (A7)

Box Beam Splice Plates w/Nuts (2 per splice)
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End Section Splice (A3) Bent PL.

N |X|[=|<|c|[|wn|m|[o|D|(z[Z|r (R« |T|O|MM|O|O|T|>

2 10 GALV. Cable x 6096mm

16 | Support Bracket (A10)

16 | Tie Bracket 3/16” (A36)

2 | Anchor Plate (A36)

HARDWARE

a 56 | 8 x 191mm Hex Bolt Grade 5
b 56 [ 8mm Hex Nut
c 112 | 8mm Washer
d 2 6 x 76mm Hex Bolt
e 2 6mm Hex Nut
f 4 6mm_ Washer
g 38 16 x 38mm_ Guardrail Bolt
h 38 16mm Recess Nut
i 8 16 x 64mm Hex Bolt Grade 5
j 2 16 x 203mm Hex Bolt Grade 5
Kk 28 16mm Hex Nut
m 74 16mm Washer
n 2 16 x 76mm Hex Bolt Grade 5
p 8 16 x 152mm Hex Bolt Grade 5
q 2 13 x 127mm Hex Bolt Grade 5
r 4 13mm Hex Nut
S 2 13 x 51mm Hex Bolt
t 4 13mm Washer
u 8 25mm Hex Nut Grade 5
v 8 25mm Washer Grade 5
w 32 19 x 51mm Hex Bolt Grade 5
X 8 19 x 203mm Hex Bolt Grade 5
y 20 19mm Hex Nut
z 12 19 x 178mm Hex Bolt Grade 5
ct 4 Cable Tie

BOX BEAM SPLICE DETAIL
(4 PLACES)

BEAT BRIDGE PIER PROTECTION

Road Systems, Inc.

Big Spring, TX
Phone: 915-263-2435
or Phone: 330-346-0721

SYSTEM S 2

SYSTEM DETAILS AND PARTS

Date:
LIST 6/6/03
Drawing Name: Soale: By |Rev
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