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January 5, 2006 400 ngenth St., SW.
US.Department Washington, D.C. 20590
of Transportation
Federal Highway
Administration In Reply Refer To:

HSA-10/SS-130

Mr. Scott Adams

Northwest Pipe Company
Traffic Systems Group

200 S.W. Market St, Suite 1800
Portland, Oregon 97201

Dear Mr. Adams:

This is in response to the March 28, 2005, letter from Dean Alberson of Safety Quest
requesting Federal Highway Administration (FHWA) acceptance of your company’s
Triangular Slipbase Casting 16819 with Set Screws for perforated square tubes (PSST) as a
breakaway feature for sign supports for use on the National Highway System (NHS).
Accompanying the letter was a report from Texas Transportation Institute (TTI) and details of
the pendulum crash tests of the same base using a pin to secure the PSST posts. You requested
that we find this slipbase using the set screw to secure the post 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.”
You also provided additional information on November 18, 2005.

Introduction

Testing of the supports was in compliance with the guidelines contained in the NCHRP Report
350, Recommended Procedures for the Safety Performance Evaluation of Highway Features.
Requirements for breakaway supports are those in the American Association of State Highway
and Transportation Officials' (AASHTO) Standard Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals.

Two pendulum bogie tests were conducted to determine the range of post wall thickness that
could be acceptable. The test articles consisted of single 2.5 x 2.5 in 10 gage or 12 gage
perforated square tube sign supports mounted in a triangular slip base system. For the 10-gage
test, the lower portion of the slip base was rigidly anchored to the steel anchor plate in the
pendulum facility. For the 12-gage test it was mounted in a standard Texas Department of
Transportation concrete footing (12 in diameter, 42 in deep) placed in the NCHRP Report 350
Standards Soil. A 4.0 x 4.0 ft, 5/8 inch thick plywood sign panel was mounted to the upper
portion of the support with a crossbar at the top. The slip base bolts were torqued to 40 foot-
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pounds for the 10-gage post test, and to 60 foot-pounds for the 12-gage test. The ASTM A-536
Grade 65-45-12 ductile cast iron slipbase device weighs 5 kg (11pounds), the 10 gage post was
65 pounds and the 12 gage post was 27 pounds. The sign panel was approximately 15 kg

(33 pounds, 8 0z.)

Testing

Pendulum bogie testing was conducted on your company’s base with PSST posts with pin
connections. The mass of the test vehicle was 820 kg in all tests. The complete devices as
tested are shown in the Enclosures.

Test | NCHRP | Speed Post Occup. | Delta V Delta V
No. | 350 km/hr Gage Speed 60 mph est.
1 3-60 35.1 10 None | 0.42 m/s 0.56 m/s
2 3-60 35.1 12 None | 0.47 m/s 0.53 m/s

Occup. Speed: Occupant Impact Speed: Speed at which a theoretical front seat occupant will
contact the windshield. In meters per second.

Delta V: Speed change of the test vehicle.

Delta V 60 mph est.: Calculated velocity change at 60 mph impact speed.

Calculations based on the FHWA memorandum of November 12, 1993, performed by the TTI
show the expected velocity change during a 100-km/hr impact to be within acceptable limits.
This device was found acceptable in our acceptance letter SS-119 dated February 27, 2003.

Pendulum bogie testing was also conducted on your company’s slip base casting 2709 with a
schedule 10 steel pipe post with set screw connection. The mass of the test vehicle was 820 kg
in all tests. The casting weighted 11 pounds, the pipe weighted 10 pounds, 4 ounces, and the
sign panel was 32 pounds 8 ounces. The set screws were torqued to 45 pounds and the keeper
bolts to 40 pounds. Height to the bottom of the sign panel was 7 feet. The complete devices as
tested are shown in the Enclosures.

Test | NCHRP | Speed Impact | Occup | Delta V Delta V
No. | 350 km/hr height | Speed 60 mph est.
1 3-60 35.1 457 mm | none 33 m/s 0.48 m/s
2 3-60 35.1 622 mm | none 47 m/s 0.55 m/s

Occup. Speed: Occupant Impact Speed: Speed at which a theoretical front seat occupant will
contact the windshield. In meters per second.

Delta V: Speed change of the test vehicle.

Delta V 60 mph est.: Calculated velocity change at 60 mph impact speed.

Calculations based on the FHWA memorandum of November 12, 1993, performed by the TTI
show the expected velocity change during a 100-km/hr impact to be within acceptable limits.



Findings

The results of the low-speed bogie testing and the high speed extrapolations met the FHWA
requirements and, therefore, the devices described above and shown in the enclosed drawings for
reference are acceptable for use as Test Level 3 devices on the NHS under the range of
conditions tested, when proposed by a State. In addition, we find the PSST system acceptable
with the set screw based on the successful testing with the pin and the successful test with the
schedule 10 pipe and set screw. Finally, as discussed in the original acceptance for the
Northwest Pipe three-bolt slip base (FHWA acceptance letter SS-88 dated August 15, 2000),
these systems will be acceptable when either one or two posts are used within a seven foot path.

Please note the following standard provisions that apply to the 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 reveals 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.

You will be expected to supply potential users with sufficient information on design and
installation requirements to ensure proper performance.

You 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 the FHWA and
NCHRP Report 350.

To prevent misunderstanding by others, this letter of acceptance, designated as number
SS-130 shall not be reproduced except in full. As this letter and the supporting
documentation which support it become public information, it will be available for
inspection at our office by interested parties.

The Triangular Slipbase Casting 16819 with Set Screws is a patented device and is
considered "proprietary.” When proprietary devices are specified by a highway agency
for use on Federal-aid 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
alternative exists or; (¢) 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.



This acceptance letter shall not be construed as authorization or consent by the FHWA to
use, manufacture, or sell any patented device for which the applicant is not the patent
holder. The acceptance letter is limited to the crashworthiness characteristics of the
candidate device, and the FHWA is neither prepared nor required to become involved in
issues concerning patent law. Patent issues, if any, are to be resolved by the applicant.

Sincerely yours,

/original signed by/

John R. Baxter, P.E.
Director, Office of Safety Design
Office of Safety

Enclosures

FHWA:HSA-10:NArtimovich:tb:x61331:12/27/05

File:
cc:

h://directory folder/artimovich/SS130-NWpipeFIN.doc
HSA-10 (Reader, HSA-1; Chron File, HSA-10;
N.Artimovich, HSA-10)



8 - 7 | ] | 5 IR 4 | 3 | 2
ik .

1. WATERML: ASTH A=$38 QRADE 34 1 DUCTHLE won
u..an‘.!.s'nt!ﬂbls

3. CLEAN 10 BORC AFTER QUVANIING TO B
CaCLES ThC. vor

..g‘gg 681

...\ N - . §\\- !

\ , | |

n > <

T e N b SEhIRAAN

B ﬁl ,,X ﬂ%@aﬂ“ﬁ - ....m...._.i r«m h _ - N
5%

RS 0 i
/l_l\\ / | \ ! / -

_r... < | ~ N

1
- SECTION A-—-A am
>A|_ BOTIOM Sm,i
JOP viEw - - ,

o . A &

T . i

i
. :;_ ;
\\\“\\\\\\\\\\\‘

\ ‘ Uniess Notse: | Northwast Pipe Co.
~» T/un....ﬁ.n ' ro puirs cRxv B M__”_vmﬂmm obmw_ﬂo o:_u_u
SECTION B-B
3 ! 7 | 3 ! 3 B

Y
(]
N

1




= ~dr. £ ! y = | N
8-8 NOLLH3S
B0/ OMISYZ 35vRdNS e
0 8did eeATIION .Hf.i!sr..n_ SN R r
e
* wr | wer 3 001} 3-oR-m | AT
[ "y |
"] tw 0| ) ovume|  ms
i
( i )
L[] I — 1 .IU
T | LFY A
BRI AOLIDE
ﬁruwm..om. ..I_ V-V RODOR
1




‘ 3

S1891 ONUSYD 3SvHans . ....E!.!..mu..m NOILI3S
'0) odid (semylIoy ._“c__ol.ﬂn.ﬁ-“!.w:-u o Lian |/||_ w _Tl.\ .
NLD

N

7

plh- T
i Z T T
T [eed 1T

A WOLLOd ®IA-30L
MIA WOLL

g
nﬁ_i

v V-V NOISTS — "
™~ __ - . _ ] 2\ J
/ i : \\ " / \.\\l_l.l/
o Ty, ez
o LTl e
- | < | 7 \
* i %

_ ‘ e o

1
et

£ urT
ONY WO Tw aMOM S&Th 5

SISF1 = N LW ShuSY Cy

Wt IEYW
OWIN U ONEWINTE Al S B WD T

EHi-7 MUY ¢ DOV @0 204 T

e S Vi— ’ ROW FNIND T1-fr-20 JOVEE HEN-V ALY RV L

= =] =
T o

L { )




L z

]

£ | L4 sb s

B0L ONISYD ISVRAIS | 44y ., -

00 odid esmydoy payey Mo

g

=

8-8 NOLWLO3S

—o]

L

LTy 4

sy

e Xew) o-ms-m | Ay

16 | (W) On ive -

3 .
T 8l
5 Tn_
) * B T
GM
Q o 0w v S0t ST
Wil - SR Livg SuPry 4
LB g o - X
TEL-¥ Ny 1O ZMICHD 98 10N T
ign—iiuttgiﬁ
L i Z I3 T rY Nﬂ' <

L } []




	SS130attachment.pdf
	scan002.pdf
	scan003.pdf
	scan004.pdf
	scan005.pdf


