COLORADO DEPARTMENT OF TRANSPORTATION APL Reference No.

PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY | 5117-20

Product Evaluation Coordinator Material code:
Colorado Department of Transportation 630.08.04.00
4670 North Holly Street, Unit A Material code description full name:
Denver, Colorado 80216 Traffic Zone, Non-Mobile Attenuator
PART 1
Product name: Product category:
SZ-484 Series TC\Crash,Cushion\Impact Attenuator(Temp.-Constr)
Product Representative (name & address): Manufacturer (name & address):
Attn: Chris Goode Attn: Chris Goode
Bone Safety Signs, LLC Bone Safety Signs,LLC
6450 Industrial Way 6450 Industrial Way
Alpharetta,Ga 30004 Alpharetta,Ga 30004
Phone: (352) 598-5308 E-mail: govtcontact@bonesafety.com Phone: (770) 333-1635 E-mail: govtcontact@bonesafety.com
-Si : Web-si :
Web-site address: s/ mww.bonesafety.com/ eo-site 2ddeSS: https:www bonesafety.com

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)

The sign stand is designed to attach roll-up signs up to 48” by 48” in size with a minimum bottom height of 84” and be NCHRP-350 certified. It is manufactured
from steel component parts which have been powder-coated and clear zinc-plated to minimize corrosion and have a minimum wall thickness of 0.059 inches.
An auto-latch bracket assembly securely fastened by means of snap quick release, shall provide a positive guide and down stop position as well as a secure
single-point attachment between the two-piece polycarbonate corner pocket and the stand. The lifting motion of the roll-up sign slides the sign’s single
attachment point polycarbonate pocket assembly out of the stand’s auto-latch bracket assembly. The mast of the sign stand incorporates a nickel-plated quick
release snap button to attach the auto-latch bracket, as well as optional accessories to the sign stand. All four legs shall have a telescopic inner leg for
maximum footprint in heavy winds. Legs must have three independent adjustments for bottom height in first position. The sign stand measures 6.50" x 6.50" x
91.75" has a total weight of 32 Ibs. The open foot print measures 77" x 102"

Restrictions, (installation and/or use):
ROLL UP SIGNS ONLY

Use of the product, (be specific to CDOT highway activities only):
The use of our SZ-484 series is for construction or any temporary work zone, our stand is can be paired with competitors signs using our universal bracket.

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’'s products):

Our series of the SZ-484 sign stand is designed using basic nut & bolt construction, so that all component parts may be readily replaced if worn or damaged. The sign stand allows
wind spillage on the sign face from any direction and be capable of withstanding wind gusts up to 60 MPH without requiring additional ballast or tie downs. The sign stand returns to
the upright position when tipped sideways at 45 degrees The sign stand auto-latch bracket shall have a quick release lever to release the roll-up sign from the stand’s single-point
attachment by means of a single upward lifting motion of the auto-latch bracket release lever, in concert with a lifting and sliding motion of the roll-up sign.

Specifications: (listing those applicable is required)

[C] CDOT :630.08

[0 AST™M

O AASHTO:

I FHWA : NCHRP 350 Certification ;

O other

[] Certificate of Compliance (COC) provided ||:| Certificate of Verification (COV) provided for select categories ONLY

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

[0 NTPEP-AASHTO:

0 FHwA : FHWA Approval Letter HSA-1\WZ-67 (November 22, 2000) ¥

O other :

O other

[ other :
State DOT Approvals, (current documentation required): | Expiration Date 5 Years / 07-01-2025
sample submite: [1 yes [ no [l n/a | safety Data Sheets (sDs;: [Jyes [ no @ na

Alternate Product Category:
Additional Comments:
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SafeZone Series

Safety Signs

Safety Products for Temporary Traffic Control

Specification

SZ-484 Springless Stand

Features:

e Lightweight design / 32 Ibs

¢ Compact for ease in storage

* Springless design

¢ Over-sized pull pins and kick release for quick release of legs

e 3 Separate height adjustments for uneven terrain

e Bright orange legs for extra visibility on curbs & sidewalks

¢ DPowder-coated and zinc plated for maximum corrosion resistance

Specification

The sign stand shall be designed to attach roll-up signs up to 48” by 48” in size with a minimum bottom
height of 84” and be NCHRP-350 certified. It shall be manufactured from steel component parts which
have been powder-coated and clear zinc-plated to minimize corrosion and have a minimum wall thick-
ness of 0.059 inches. The sign stall shall be designed using basic nut & bolt construction, so that all
component parts may be readily replaced if worn or damaged.

The sign stand shall allow wind spillage on the sign face from any direction and be capable of withstand-
ing wind gusts up to 60 m.p.h. without requiring additional ballast or tie downs. The sign stand shall
return to the upright position when tipped sideways at 45 degrees. The sign stand shall not require
additional hardware to attach the roll-up sign to the stand. An auto-latch bracket assembly securely
fastened by means of snap quick release, shall provide a positive guide and down stop position as well
as a secure single-point attachment between the two piece polycarbonate corner pocket and the stand.
The sign stand auto-latch bracket shall have a quick release lever to release the roll-up sign from the
stand’s single-point attachment by means of a single upward lifting motion of the auto-latch bracket
release lever, in concert with a lifting and sliding motion of the roll-up sign. The lifting motion of the
roll-up sign slides the sign’s single attachment point polycarbonate pocket assembly out of the stand’s
auto-latch bracket assembly. The mast of the sign stand shall incorporate a nickel-plated quick release
snap button to attach the auto-latch bracket, as well as optional accessories to the sign stand.

The legs of the sign stand shall be independently adjustable as well as multi-positional to accommodate
uneven terrain or placement on curbs. All four legs shall have a telescopic inner leg for maximum foot-
print in heavy winds. Legs must have three independent adjustments for bottom height with a minimum
84" bottom height in first position. Legs shall have both a pull-pin and kick release mechanism for
releasing legs. Pull-pins shall have oversized heads to allow for gloved hands in winter environments.
The sign stand shall measure 6.50” x 6.50” x 91.75” when folded for storage and have a total weight of 32
Ibs. The open footprint measures 77" x 102”.

BONE SAFETY SIGNS - 6450 Industrial Way « Alpharetta GA, 30004
Toll Free: (800) 873-2399 « Phone: (770) 333-1635 + Fax: (770) 333-1639
E-mail: sales@bonesafety.com « Web: www.bonesafety.com
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U.S. Department
of Transportation 400 Seventh St., SW.
Federal Highway Washington, D.C. 20590

Administration

Refer to: HSA-1\WZ-67

Mr. Herman O. Brown, Jr.
Bone Safety Signs

1761 McCoba Drive, Suite A
Smyrna, GA 30080

Dear Mr. Brown, Jr.:

Thank you for your letters of November 22, 2000, requesting Federal Highway Administration
(FHWA) acceptance of your company’ s portable sign stands as crashworthy traffic control devices
for use in work zones on the National Highway System (NHS). Accompanying your first letter
was areport from the Texas Transportation Institute (TTI) and videos of the crash test on your
Model SZ-460 Portable Sign Stand with 1500 mm mounting height. The second letter requested
acceptance of your SZ-412, SZ-412/S, SZ-312 and SZ-312/S compact stands because of

successful results of other similar sign stands that have no metal mast above the base of the sign.

Y ou requested that we find the stands acceptable for use on the NHS under the provisions of
National Cooperative Highway Research Program (NCHRP) Report 350 “ Recommended
Procedures for the Safety Performance Evaluation of Highway Features.”

I ntroduction

The FHWA guidance on crash testing of work zone traffic control devicesis contained in two
memoranda. Thefirst, dated July 25, 1997, titled “INFORMATION: Identifying Acceptable
Highway Safety Features,” established four categories of work zone devices. Category | devices
were those lightwei ght devices which could be self-certified by the vendor, Category 11 devices
were other lightweight devices which needed individual crash testing, Category |11 devices were
barriers and other fixed or massive devices also needing crash testing, and Category |V devices
were trailer mounted lighted signs, arrow panels, etc. The second guidance memorandum was
issued on August 28, 1998, and istitled “INFORMATION: Crash Tested Work Zone Traffic
Control Devices.” This later memorandum lists devices that are acceptable under Categoriesl, |1,
and 1.

A brief description of the devices for which you are requesting acceptance follows:

SZ-460 (Tested sign): A portable work zone sign fabricated with square steel tubing is used to
support a 1220 x 1220 mm vinyl roll-up sign panel that is stiffened with 32 mm by 8 mm
rectangular cross section fiberglass straps. The mast consists of a 1500 mm long, 32 mm square,
2.5 mm thick steel tube with a 150 mm long, 38 mm sugare, 2.5 mm thick tube section at the top
for sign attachment. Four telescoping legs were fabricated from 25 mm and 30 mm square tubing.
The inner legs were 470 mm long while the outer legs were 1168 mm long. The bottom of the
roll-up sign was mounted approximately 1.5 m above the ground level. Details of the roll-up sign
and stand (in English units) are shown in the enclosed drawing.





Y ou aso requested acceptance of the SZ-460/S which is a spring-loaded version of the same
stand, and the SZ-484 and SZ-484/S stands which are similar to the tested stand except that the
sign is mounted 2130 mm above the pavment.

Y ou aso provided drawings for the model SZ-412 and SZ-312 stands. These are four-legged and
three-legged stands, respectively, that support aroll-up sign at 305 mm above the pavement. The
metal structure of the stand rises no higher than that necessary to secure the bottom of the
fiberglass ribs supporting the roll-up sign, as shown on the enclosed drawings.

Testing

Full-scale automobile testing was conducted on your company’s SZ-460 sign stand. Two
stand-alone examples of the device were tested in tandem, one head-on and the next placed 6
meters downstream turned at 90 degrees, as called for in our guidance memoranda. The complete
devices as tested are shown in the Enclosure 1.

The crash test is summarized in the table below:

Test Article Bone Safety Sign
Height to Top of Sign 3225 mm
Height to Bottom of Sign 1500 mm (60 inches)
Flags or lights None
Test Article Mass (each) 17.7 kg
Vehicle Inertial Mass 820 kg
Impact Speed, Head-on 100.3 km/hr
Impact Speed, 90 Deg. 95.4 km/hr
Velocity Change, Head on 1.33 m/sec
Velocity Change, 90 Degrees 0.58 m/sec
Vehicle Damage Minor scrapes to bumper and hood
Occupant Compart. Intrusion None
Windshield Damage Head-on Very little cracking
Windshield Damage 90 Deg. Minor cracking
Findings

Damage to the vehicle was limited to scrapes on the bumper and hood and minor cracking to the
windshield, and the test articles did not show potential for penetrating the occupant compartment.
The results of this testing met the FHWA requirements and, therefore, the Bone Safety Sign
SZ-460 described above and shown in the enclosed drawing is acceptable for use astest level 3
(TL-3) devices on the NHS under the range of conditions tested, when proposed by a State. We
also find the following stands acceptable for use when used with roll-up signs:

SZ-460/S (1500 mm, 60 inch mounting height, Spring L oaded version)
SZ-484 (2130 mm, 84 inch mounting height)
SZ-484/S (2130 mm, 84 inch mounting height, Spring loaded version)
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Because of the similarity of the following signs to other “compact” portable sign stands that have
met the FHWA requirements, the devices listed below are acceptable for use on the NHS under
the range of conditions temporary work zone traffic control devices are typically tested, when
proposed by a State:

SZ-412 (Four legged stand, 305 mm, 12 inch mounting height)

SZ-412/S (Four legged stand, 305 mm, 12 inch mounting height, spring loaded)
SZ-312 (Three legged stand, 305 mm, 12 inch mounting height)

SZ-312/S (Three legged stand, 305 mm, 12 inch mounting height, spring loaded)

The following conditions apply to all of the signslisted above:

1. Sign panel must be plastic/fabric “roll-up” type material

2. Vertical support above baseis 7.94-mm thick x 31.75-mm wide (5/16-inch thick x
1 1/4-inch wide) fiberglass,

3. Horizontal brace is 4.76-mm thick x 31.75-mm wide (3/16-inch thick x 1 1/4-inch
wide) fiberglass, and

4, Sign mounting height is 305 mm (12 inches) above the ground for the compact
sign stands, and 1500 mm (60 inches) or 2130 mm (84 inches) for the larger
stands, as noted.

The results of test met the FHWA requirements and, therefore, the devices described above and
shown in the enclosed drawings for reference are acceptable for use as TL-3 devices on the NHS
under the range of conditions tested, when proposed by a State.

Please note the following standard provisions which apply to FHWA letters of acceptance:

! Our acceptance is limited to the crashworthiness characteristics of the devices and does
not cover their structural features, nor conformity with the Manual on Uniform Traffic
Control Devices.

! Any changes that may adversely influence the crashworthiness of the device will require a
new acceptance letter.

! Should the FHWA discover that the qualification testing was flawed, that in-service
performance reveal s unacceptable safety problems, or that the device being marketed is
significantly 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 potential users with sufficient information on design and
installation requirements to ensure proper performance.

! Y ou will be expected to certify to potential users that the hardware furnished has

essentially the same chemistry, mechanical properties, and geometry as that submitted for

acceptance, and that they will meet the crashworthiness requirements of FHWA and

NCHRP Report 350.

To prevent misunderstanding by others, this |etter of acceptance, designated as number

WZ-67 shall 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.
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! Bone Signs may include patented components and if so are considered "proprietary.” The
use of proprietary work zone traffic control devicesin Federal-aid projectsis generaly of a
temporary nature. They are selected by the contractor for use as needed and removed upon
completion of the project. Under such conditions they can be presumed to meet
requirement "a"' given below for the use of proprietary products on Federal-aid projects.

On the other hand, if proprietary devices are specified for use on Federal-aid projects,
except exempt, non-NHS projects, they: (a) must be supplied through competitive bidding
with equally suitable unpatented items; (b) the highway agency must certify that they are
essential for synchronization with existing highway facilities or that no equally suitable
aternative exists or; (c) they must be used for research or for a distinctive type of
construction on relatively short sections of road for experimental purposes. Our
regulations concerning proprietary products are contained in Title 23, Code of Federal
Regulations, Section 635.411, a copy of which is enclosed.

Sincerely yours,

Frederick G. Wright, Jr.
Program Manager, Safety

2 Enclosures
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