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US.Department 400 Seventh St., S.W.
of Transportation August 27, 1997 Washington, D.C. 20590
Federal Highway

Administration

Refer to: HNG-14

Mr. John W. Duckett
President .

Barrier Systems Inc.

1100 E. William Street

Number 206

Carson City, Nevada 8%701-3104

Dear Mr. Duckett:

Mr. Edwin M. Wood’'s June 4 letter to Mr. Gerry L. Eller requested
Federal Highway Administration’s acceptance of your Narrow
Quickchange Moveable Barrier as meeting the performance
evaluation criteria set forth in National Cooperative Highway
Research Program (NCHRP) Report 350 for a test level 3 (TL-3)
barrier. To support this request, you included copies of a May
1997 report prepared by E-TECH Testing Services, Inc., entitled
“NCHRP Report 350 Crash Test Results for the Narrow Quickchange
Moveable Barrier” and a videotape of the two full-scale crash
tests that were run.

The Narrow Quickchange Moveable Barrier consists of separate
sections connected together with 35-mm diameter 4140 steel pins.
Fach section is made from 6.4-mm thick A36 steel casing filled
with 24 MPa concrete. It is 991 mm long, 813 mm tall, 305 mm
wide and weighs 680 kg. The upper portion of each section 1is

“T» shaped to accommodate the lifting rollers on the barrier
transfer machine that is used to move the barrier laterally. The
base of each section is made from 19-mm thick steel plate and is
6§10 mm wide. In addition to this basic unit, your system also
includes a Variable Length Barrier (VLB) section equipped with a
hydraulic mechanism which allows it to change length when it 1is
unlocked by the transfer machine, thus ensuring that the barrier
installation remains in tension as it is relocated laterally.

The VLB sections are located such that one is always in the
rransfer machine during repositioning of the barrier. Each VLB
section has the same shape as the concrete-filled sections but is
made from 13-mm thick telescoping A36 steel shells connected by a
127-mm diameter bore 41.4 MPa-rated hydraulic cylinder that
allows the VLB to expand or contract up to 178 mm while it 1is



engaged by the transfer machine. Enclosures 1 and 2 show the
standard and VLB sections respectively.

You conducted two crash tests on the Narrow Quikchange system.
Test 3-10 was an 820-kg automobile impacting the barrier at
nearly 107-km/h and a 21.0-degree impact angle. The recommended
nominal impact speed and angle for this test are 100 km/h and

20 degrees, respectively. We noted that all evaluation criteria
were met even though the impact. severity (IS) exceeded the
recommended upper limit of 40.0 kJ. The barrier deflected

464 mm. Test 3-11 was a 2000-kg pickup truck impacting the
barrier at 98.2 km/h and 24.5 degrees. Although both of

these variables are below the nominal values, the overall IS of
130.68 kJ falls within the lower limit suggested in the NCHRP
Report 350, and again, all evaluation criteria were well within
the acceptable ranges. Total barrier deflection for this test
was 877 mm. Summary test data are shown on Enclosure 3.

During our review, we noted that the VLB units were not impacted
in either crash test. Since these units are not concrete-filled,
we were concerned that they might constitute a “weak link” in the
system, possibly causing a vehicle to crush the inner shell and
snag on the exposed edge of the outer shell. 1In response to this
concern and other questions, you provided additional information
on July 1, followed on July 29 by a detailed structural analysis
and information on a crash test you had previously run on a VLB
incorporated into a standard (i.e., into a full-width Quickchange
carrier) installation.

Finally, we noted that the anchorage system used in the tests
consisted of two 150-mm square steel tubes and two 25-mm by
100-mm A36 steel straps with threaded turnbuckle connections.
These were attached to two 914-mm diameter by 2438-mm deep
reinforced concrete anchors. You indicated that a different
anchorage system may be used in the future for actual field
installations. We have no objection to a different anchorage
design as long as it has equal or greater tensile strength than
rthe one that was tested and users of the Narrow Quickchange
Moveable Barrier are made aware of this requirement.

Based on the information you have presented, we consider the
Narrow Quickchange Moveable Barrier to be acceptable as an NCHRP
Report 350 TL-3 barrier for use on the National Highway System
(NHS) when such use is requested by a State agency. Since your
product is proprietary, its use on Federal-aid projects (except



exempt, non-NHS projects) is subject to the conditions stated in
Title 23, Code of Federal Regulations, Section 635.411, a copy of
which is enclosed as Enclosure 4.

Sincerely yours, .

Ajcklp{lég 4 /94LM<

Dwight A. Horne, Chief
Federal-Aid and Design Division

4 Enclosures
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Test Article -Narrow QMB

General Information

Test Agency
Test Designation

Test Neo.

Date

Test Article

Type

Installation Length

Size and/or dimension and material

of key elements

Test Vehicle
Type

Designation .

Model

Mass (kg)
Curb

Test inertial

Dummy(s)

Gross Static
Impact Conditions
Speed (km/h) ................

Angle (deg)

Impact Severity (kJ)

E-TECH Testing Services, Inc.
NCHRP 350 Test 3-10
04-0228-001

3/26/97

Barrier Systems, Inc.

Narrow Quickchange Barrier
(QMB)

49.5m overall (50 QMB sections)

Section length 991mm, height
813mm, width 305mm, mass
680kg

Production Model
820C

1989 Ford Festiva
Hatchback

764
803
75

878

106.98
21.0
45.53

Exit conditions

r

Speed (km/h) 84.60
Angle (deg) 10.0
Occupant Risk Values
Impact Velocity (m/s)
x-direction 3.99
y-direction 7.49
Ridedown Acceleration (g's)
x-direction -11.59
y-direction ..... 18.29
THIV (m/s) 8.31
PHD (g's) 12.71
ASl ' 1.77
Test Article Deflections (mm)
Dynamie 464
Permanent 464
Vehicle Damage
Exterior
vDS ; LFQ-4
cDncC ... ; 11LDEW2
Interior
oCDI........ AS0000000
Post-lmpact Vehicular Behavior (deg - gyro @ ¢.g.)
Maximum Roll Angle -14.21
Maximum Pitch Angle -14.36
Maximum Yaw Angle ... 41.27

Figure 1. Summary of Results - Narrow QMB Test 04-0228-001
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General Information Exit conditions i
Test Agency E-TECH Testing Services, Inc. Speed (km/h) : 60.48
Test Designation NCHRP 350 Test 3-11 Angle (deg) y 9.5
Test No. 04-0228-002 Occupant Risk Values
Date 3271197 Impact Velocity (m/s)
Test Article x-direction 5.11
Type Barvier Systems, Inc. y-direction 6.71
. Narrow Quickchange Barrier Ridedown Acceleration (g's)
(QMB) x-direction -6.12
Installation Length 50m overall (50 QMB sections) y-direction 15.31
Size and/or dimension and material THIV (m/s) 8.42
of key elements Section length 991mm, height PHD (g's) 11.85
813mm, width 305mm, mass ASI 1.30
680kg Test Article Deflections (mm)
Test Vehicle Dynamic 877
Type Production Model Permanent 877
Designation 2000pP Vehicle Damage
Model 1990 GMC C2500 Exterior
3/4 Ton Pickup vDS . LFQ-5
Mass (kg) cnce ! HLDEW2
Curb 2045 Interior
Test inertial 2041 OCDI ..t AS0000000
Dummy(s) N/A Post-Impact Vehicular Behavior (deg - gyro @ c.g.)
Gross Static 2041 Maximum Roll Angle -10.20
Impact Conditions Maximum Pitch Angle -14.37
Speed (Km/D) oot 98.24 Maximum Yaw Angle .. 42.12
Angle (deg) .o 245
Impact Severity (KJ) coeencvioneniisinincininnies 130.68

Figure 6. Summary of Results - Narrow QMB Test 04-0228-002
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§635.411

the request. The RFHWA will have ap-
proval authority on the request.

(3) Requests for waivers may be made
for specific projects, or for certain ma-
terials or products in specific geo-
graphic areas, or for combinations of
both, depending on the circumstances.

(4) The denial of the request by the
RFHWA may be appealed by the State
to the Federal Highway Administrator
(Administrator), whose action on the
request shall be considered administrg-
tively final.

(6) A request for a waiver which in-
volves nationwide public interest or
availability issues or more than one
FHWA region may be submitted by the
RFHWA to the Administrator for ac-
tion.

(6) A request for waiver and an appeal
from a denial of a request must include
facts and justification to support the
granting of the waiver. The FHWA re-
sponse to a request or appeal will be in
writing and made available to the pub-
1ic upon request. Any r«< 58t [Oor a na-
tionwide waiver and FH:: 4’8 action on
such a request may be published in the
FEDERAL REGISTER for public comment.

(1) In determining whether the waiv-
ers described in paragraph (c)1) of this
section will be granted, the FHWA will
consider all appropriate factors includ-
ing, but not limited to, cost, adminis-
trative burden, and delay that would be
imposed if the provision were not
waived.

(d) Standard State and Federal-aid
contract procedures may be used to as-
sure compliance with the requjrements
of this section.

{48 FR 53104, Nov. 25, 1983, as amended at 49
FR 18821, May 3, 1964, 68 FR 38975, July 21,
1993)

EDITORIAL NOTE: For a wailver document
affecting §635.410, see 60 FR 16478, Mar. 24,
1996,

$635.411 Material or product selec-
tion.

(a) Federal funds shall not partici-
pate, directly or indirectly, in payment
for any premium or royalty on any pat-
ented or proprietary Imaterial, speci-
fication, or process specifically set
forth in the plans and specificatiops for
& project, unless:

(1) Such patented or proprietary item
is purchased or obtained through com-

23 CFR Ch. | (4-1-97 Edition)

petitive bidding with equally suitable
unpatented items; or

(2) The State highway agency cer-
tifies either that such patented or pro-
prietary item is essential for synchro-
nization with existing highway facili-
ties, or that no equally suitable alter-
nate exists; or

(3) Such patented or proprietary item
is used for research or for a distinctive
type of construction on relatively
short sections of road for experimental
purposes.

(b) When there is available for pur-
chase more than one nonpatented, non-
proprietary material, semifinished or
finished article or product that will
fulfil] the requirements for an item of
work of a project and these available
materials or products are judged to be
of satisfactory quality and equally ac-
ceptable on the basis of engineering
analysis and the anticipated prices for
the related item(s) of work are esti-
mated to be approximately the same,
the PS&E for the project shall either
contain or include by reference the
specifications for each such material or
product that is considered acceptable
for incorporation in the work. If the
State highway agency wishes to sub-
stitute some other acceptable material
or product for the material or product
designated by the successful bidder or
bid as the lowest alternate, and such
substitution results in an increase in
costs, there will not be Federal-aid par-
ticipation in any increase in costs.

(c) A State highway agency may re-
quire a specific material or product
when there are other acceptable mate-
rials and products, when such specific
choice is approved by the Division Ad-
ministrator as being in the public in-
terest. When the Division Administra-
tor’s approval i8 not obtained, the item
will be nonparticipating unless bidding
procedures are used that establish the
unit price of each acceptable alter-
native. In this case Federal-aid partici-
pation will be based on the lowest price
80 established.

(d) Appendix A sets forth the FHWA
requirements regarding (1) the speci-
fication of alternative types of culvert
pipes, and (2) the number and types of
such alternatives which must be sel
forth in the specifications for various
types of drainage installations.

200

Federal Highway Administration, DOT

(e) Reference in specifications and on
plans to single trade name materials
will not be approved on Federal-ald
contracts.

§635.413 Warranty clauses.

The SHA may include warranty pro-f
visions in National Highway System
(NHS) construction contracts in ac-:
cordance with the following:

(a) Warranty provisions shall be for a
specific comstruction product or fea-
ture. Items of maintenance not eligible
for Federal participation shall not be
covered.

(b) All warranty requirements and
subsequent revisions shall be submit- -
ted to the Division Administrator for
advance approval.

(c) No warranty requirement shall be
approved which, in the judgment of the
Division Administrator, may place an

undpe obligation on the contractor for '

items over which the contractor has no ing the 12-month period ending July 1

(d) A SHA may follow its own proce. ! 1987, produced materials for use in Fed-

dures regarding the inclusion of war- !

i

control.

‘ f‘R 38975, July 21, 1993}

§635.501

ranty provisions in non-NHS Federal
ald contracts.

[60 FR 44274, Aug. 25, 1995)

§635.417 Convict produced materiale.

(a) Materials produced after July 1
1991, by convict labor may only be in
corporated in a Federal-aid highway
construction project if such materials
have been: !

(1) Produced by convicts who are on
parole, supervised releage, or probation
from a prison or

(2) Produced in a qualified prison fa-
cility and the cumulative annual pro-
duction amount of such materials for
,use in Federal-aid highway construc-
tion does not exceed. the amount of
such materials produced in such facil-
ity for use in Federal-aid highway con-
struction during the 12-month perioq
Pndlng July 1, 1967.

(b) Qualified prison facility means any
prison facility in which convicts, dur-

Pml-ald highway construction projects.
{53 FR 1923, Jan. 25, 1968, as amended at 5

APPENDIX A TO SUBPART D—SUMMARY OF ACCEPTABLE CRITERIA FOR SPECIFYING TYPES OF
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Subpart E—Interstate
Maintenance Guidelines

Source: 45 FR 20793, Mar. 31, 1980, unless
Otherwise noted.

[.

b
§635.501 Purpose.

.To prescribe Interstate maintenance
guidelines and establish the policy and
procedures to insure that the conditfon
&(l lelr.er?t.at.e routes is maintained at

¢ level required by the purpogeg for
r{uch they were designed.

i



