e 1200 New Jersey Ave., S.E.

LS. Depariment Washington, DC 20590
of fansportation January 26, 2009

Federal Highway
Administration

In Reply Refer To: HSSD/SS-159

Mr. Donnie Lewis

Roadway Construction Products, Inc.
3645 Elizabethtown Road

Clarkson, Kentucky 42726

Dear Mr. Lewis:
This letter is in response to your request for the Federal Highway Administration (FHWA)

acceptance of omni-directional slip bases for wide flange beams used as sign supports for use on
the National Highway System (NHS).

Name of system: Roadway Construction Products, Inc. Omni-Directional Slip Base
for Wide Flange Beams

Type of system: Sign Support

Test Level: NCHRP Report 350 TL-3

Testing conducted by: Texas Transportation Institute (TTI)

Date of request: October 30, 2008

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

Requirements

The FHWA memorandum, “ACTION: Identifying Acceptable Highway Safety Features” of
July 25, 1997, provides further guidance on testing requirements of sign supports and outlines
procedures for pendulum testing and estimation of high-speed breakaway performance of sign
supports from low-speed pendulum test results.

Product description

The two different sizes of posts with the Roadway Construction Products, Inc. Omni-Directional
Slip Bases that were tested to evaluate impact performance were the S4x7.7 and the W12x26
posts. Intermediate sizes of posts including S5x10, W6x9, W6x12, W8x18, W8x21, W10x22,
and W10x26 were not tested but will be considered for acceptance based on interpolation of the
test results. Detailed drawings of the slip base assembly are enclosed.

The S4x7.7 size post was impacted by the pendulum to evaluate omni-directional crashworthy
performance. One test was conducted in the strong axis direction and a subsequent test was
performed in the weak axis direction. The bolt torque was 37ft/Ib at the slip base and 85 ft/lb on
the hinge plate for each test.
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The W12x26 size post was impacted by the pendulum to evaluate omni-directional performance.
One test was conducted in the strong axis and a subsequent test was performed in the weak axis
direction. The bolt torque was 62-63 ft/lb at the slip base and 70 ft/Ib on the hinge plate for each
test.

Test article installations

Each tested post was installed with a surrogate sign attached that represented the largest sign
configuration according to the Texas Department of Transportation Standards under a Zone 1
design wind condition. Calculations determined the weight and mounting height of the surrogate
sign for each of the post sizes.

Testing

The test article installations were tested at the TTI outdoor pendulum testing facility. The
pendulum bogie was built according to the specifications of the Federal Outdoor Impact
Laboratory's (FOIL) pendulum, and the frontal crush of the aluminum honeycomb nose of the
bogie simulated the crush of an actual vehicle. Tests with pendulums are acceptable for most
breakaway supports with the exceptions of base bending or yielding supports. Pendulum testing
can be used on your company’s sign support systems as a surrogate for a full crash testing.

In each of the four tests, the supports slipped away from the base as designed and came to rest
near the impact location. No significant damage was noted to the support or the slip base.
Results from testing the Omni-Directional Slip Base show the support slipped away from the
base as designed. For the S4x7.7 size post the resulting maximum change in velocity was 1.8 ft/s
in the strong axis direction and 1.9 ft/s in the weak axis direction. For the W12x26 size post the
resulting maximum change in velocity was 4.5 ft/s in the strong axis direction and 6.0 ft/s in the
weak axis direction. In addition, the TTI extrapolated the high speed performance from the low
speed pendulum tests. The test articles appear to perform appropriately to make such high speed
extrapolations. For the S4x7.7 size post the high speed extrapolations yield acceptable change in
velocity values of 3.58 ft/s and 3.29 ft/s respectively in the strong and weak axis direction. For
the W12x26 size post the high speed extrapolations yield acceptable change in velocity values of
11.36 ft/s and 12.24 ft/s respectively in the strong and weak axis direction. It is noted that the
upper hinge plates did not activate during any of the pendulum tests and this does not result in a
failure of the evaluation criteria. A summary of the test results are enclosed.

Based on the test results, the Roadway Construction Products, Inc. Omni-Directional Slip Base
for Wide Flange Beams as described above meet the appropriate evaluation criteria for the
NCHRP 350 Test Level 3 devices. The beam sizes tested represent the minimum (S4x7.7) and
maximum (W12x26) sizes acceptable. Additionally, the post sizes are limited to the conditions
and configurations stated in the FHWA’s previous acceptance letters, SS-25 and SS-36,
addressing standard I-beam sign support sizes utilizing generic slipbases.

This FHWA acceptance applies to the Roadway Construction Products, Inc. Omni-Directional
Slip Base for Wide Flange Beams. These devices may be used at all appropriate locations on the
NHS when selected by the contracting authority, and subject to the provisions of Title 23, Code
of Federal Regulations, Section 635.411, as they pertain to proprietary products. This
acceptance is based on the reported crash performance of your device and is not meant to address
the limitations of testing or the systems’ installation, maintenance, or repair characteristics.



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

e This 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.

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

e 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.

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

e 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 the NCHRP
Report 350.

e To prevent misunderstanding by others this letter of acceptance designated as number
SS-159 shall not be reproduced except in full. This letter 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.

e The Roadway Construction Products, Inc. Omni-Directional Slip Base for Wide Flange
Beams are patented products and considered proprietary. If proprietary devices are specified
by a highway agency 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 the existing
highway facilities or that no equally suitable alternative 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.

e 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,

David A. Nicol, P.E.
Director, Office of Safety Design
Office of Safety

Enclosures

FHWA:HSSD:MLupes:th:x66994:1/8/09

File: s://directory folder/mlupes/SSRoadway.doc

cc:  HSSD (Reader, HSA; Chron File, HSSD; MLupes, HSSD; WLongstreet,
HSSD; M.McDonough, HSSD)



e 1200 New Jersey Ave., S.E.

LS. Depariment Washington, DC 20590
of fansportation January 26, 2009

Federal Highway
Administration

In Reply Refer To: HSSD/SS-159

Mr. Donnie Lewis

Roadway Construction Products, Inc.
3645 Elizabethtown Road

Clarkson, Kentucky 42726

Dear Mr. Lewis:
This letter is in response to your request for the Federal Highway Administration (FHWA)

acceptance of omni-directional slip bases for wide flange beams used as sign supports for use on
the National Highway System (NHS).

Name of system: Roadway Construction Products, Inc. Omni-Directional Slip Base
for Wide Flange Beams

Type of system: Sign Support

Test Level: NCHRP Report 350 TL-3

Testing conducted by: Texas Transportation Institute (TTI)

Date of request: October 30, 2008

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

Requirements

The FHWA memorandum, “ACTION: Identifying Acceptable Highway Safety Features” of
July 25, 1997, provides further guidance on testing requirements of sign supports and outlines
procedures for pendulum testing and estimation of high-speed breakaway performance of sign
supports from low-speed pendulum test results.

Product description

The two different sizes of posts with the Roadway Construction Products, Inc. Omni-Directional
Slip Bases that were tested to evaluate impact performance were the S4x7.7 and the W12x26
posts. Intermediate sizes of posts including S5x10, W6x9, W6x12, W8x18, W8x21, W10x22,
and W10x26 were not tested but will be considered for acceptance based on interpolation of the
test results. Detailed drawings of the slip base assembly are enclosed.

The S4x7.7 size post was impacted by the pendulum to evaluate omni-directional crashworthy
performance. One test was conducted in the strong axis direction and a subsequent test was
performed in the weak axis direction. The bolt torque was 37ft/Ib at the slip base and 85 ft/lb on
the hinge plate for each test.
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The W12x26 size post was impacted by the pendulum to evaluate omni-directional performance.
One test was conducted in the strong axis and a subsequent test was performed in the weak axis
direction. The bolt torque was 62-63 ft/lb at the slip base and 70 ft/Ib on the hinge plate for each
test.

Test article installations

Each tested post was installed with a surrogate sign attached that represented the largest sign
configuration according to the Texas Department of Transportation Standards under a Zone 1
design wind condition. Calculations determined the weight and mounting height of the surrogate
sign for each of the post sizes.

Testing

The test article installations were tested at the TTI outdoor pendulum testing facility. The
pendulum bogie was built according to the specifications of the Federal Outdoor Impact
Laboratory's (FOIL) pendulum, and the frontal crush of the aluminum honeycomb nose of the
bogie simulated the crush of an actual vehicle. Tests with pendulums are acceptable for most
breakaway supports with the exceptions of base bending or yielding supports. Pendulum testing
can be used on your company’s sign support systems as a surrogate for a full crash testing.

In each of the four tests, the supports slipped away from the base as designed and came to rest
near the impact location. No significant damage was noted to the support or the slip base.
Results from testing the Omni-Directional Slip Base show the support slipped away from the
base as designed. For the S4x7.7 size post the resulting maximum change in velocity was 1.8 ft/s
in the strong axis direction and 1.9 ft/s in the weak axis direction. For the W12x26 size post the
resulting maximum change in velocity was 4.5 ft/s in the strong axis direction and 6.0 ft/s in the
weak axis direction. In addition, the TTI extrapolated the high speed performance from the low
speed pendulum tests. The test articles appear to perform appropriately to make such high speed
extrapolations. For the S4x7.7 size post the high speed extrapolations yield acceptable change in
velocity values of 3.58 ft/s and 3.29 ft/s respectively in the strong and weak axis direction. For
the W12x26 size post the high speed extrapolations yield acceptable change in velocity values of
11.36 ft/s and 12.24 ft/s respectively in the strong and weak axis direction. It is noted that the
upper hinge plates did not activate during any of the pendulum tests and this does not result in a
failure of the evaluation criteria. A summary of the test results are enclosed.

Based on the test results, the Roadway Construction Products, Inc. Omni-Directional Slip Base
for Wide Flange Beams as described above meet the appropriate evaluation criteria for the
NCHRP 350 Test Level 3 devices. The beam sizes tested represent the minimum (S4x7.7) and
maximum (W12x26) sizes acceptable. Additionally, the post sizes are limited to the conditions
and configurations stated in the FHWA’s previous acceptance letters, SS-25 and SS-36,
addressing standard I-beam sign support sizes utilizing generic slipbases.

This FHWA acceptance applies to the Roadway Construction Products, Inc. Omni-Directional
Slip Base for Wide Flange Beams. These devices may be used at all appropriate locations on the
NHS when selected by the contracting authority, and subject to the provisions of Title 23, Code
of Federal Regulations, Section 635.411, as they pertain to proprietary products. This
acceptance is based on the reported crash performance of your device and is not meant to address
the limitations of testing or the systems’ installation, maintenance, or repair characteristics.



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

e This 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.

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

e 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.

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

e 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 the NCHRP
Report 350.

e To prevent misunderstanding by others this letter of acceptance designated as number
SS-159 shall not be reproduced except in full. This letter 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.

e The Roadway Construction Products, Inc. Omni-Directional Slip Base for Wide Flange
Beams are patented products and considered proprietary. If proprietary devices are specified
by a highway agency 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 the existing
highway facilities or that no equally suitable alternative 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.

e 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,

SN

avid A. Nicmﬁ;.E.
Director, Office of Safety Design
Office of Safety

Enclosures



Table F1. Summary of results for pendulum test 400001-RCP P5,

General Information

Test Agency .......cccevveeveeveennen Texas Transportation Institute

TeStNO. e e 400001-RCP PS5

Date ..o e 2008-07-18
Test Article

TYPE cvveeenireereerrecntrteeeerrsnteseeseeesraeesanesns Single Sign Support

NAME oot et e e Sign Support

Installation Height (M) ......ccccocoviirircnnrncee e 7ft

Material of Key Element..........c.cccorvmevvrveevrennnen. S4x7.7 Post
SOl TYPO...vi e et Rigid Mounting Plate
Test Vehicle

17 2O USRS Bogie

Designation.........c.c.coerene. cerrreennrrenees cerrrrrreeaerraserrons Pendulum

Test Inertia Mass .........cccoceviviiiniicecescinieeeieeeenens 1850 kg
Impact Conditions

SPEEU........ioieecee e et 21.6 mi/h

ANGLE. ..o e e reveeeerneerneees ....90 deg
Occupant Risk Values

Impact Velocity

Longitudinal direction ................ccceeeeeieiine,
Ridedown Accelerations
Longitudinal direction..............ccccoeeerrecrnnennnne.
Maximum Change in Velocity .
Predicted High-Speed Change in Velocity ................. 3.6fts
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Table F2. Suni‘mary of results for pendulum test 400001-RCP P6.

General Information

Test AGency........cecvvveviieennen Texas Transportation Institute
| TeSENO. ..o 400001-RCP P6
Date ..o 2008-07-18
Test Article
TYPE ettt Single Sign Support
NAME .o Sign Support
Installation Height (M) ......ccooonveii e 7f
Material of Key Element............cccccovveevvcrenncnnnes S4x7.7 Post
SOIlTYPe...cocoteererie e Rigid Mounting Plate
Test Vehicle
TYP e et e Bogie
Designation...............ccceeeuvennne Pendulum

Test INeRtia MaSsS .......coevveeeeeeeeeeeee e eeeeeeeeevrevamses 1850 Ib

SPEEMA.......coeeee e e 21.6 mi/h
ANGIE.......ooiieeritt e s ae 90 deg
Occupant Risk Values
Impact Velocity
Longitudinal direction............cccccoevrrereneenncrvennnene No Contact
Ridedown Accelerations
Longitudinal direction................ceeevvveninveneivcnenvenennnn N/A
Maximum Change in Velocity ...........cccoveeiniinnnnnneee, 1.9 ft/s

Predicted High-Speed Change in Velocity ................. 3.3 fi/s

< Teans
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Table F3. Summary of results for pendulum test 400001-RCP P7.

General Information

Test Agency.........coveeuneennnnne. Texas Transportation Institute

TESENO. ..ot 400001-RCP P7

Date ..o 2008-07-18
Test Article

TYPE e s e Single Sign Support

NBMIE ccoeiiiieii e ettt Sign Support

Installation Height (M) ........cccovreieii e 7f

Material of Key Element...............c.cccoevv v inrens W12x56 Post
SOl TYPe..coeeeeee s Rigid Mounting Plate
Test Vehicle

L < LU ST TUO TR Bogie

Designation ...........cccooeriieccce e Pendulum

TestInertia Mass ...........ccccccvveveivenevecnennee e 1850 Ib
Impact Conditions

SPEEM......ceiriiiieececer e e e 21.5 mifh

ANGIE.......iiiiiiiee et sttt e et senaas 90 deg
Occupant Risk Values

Impact Velocity

Longitudinal direction..............ccoceeceeveeeeevrercrennene No Contact
Ridedown Accelerations
Longitudinal direction.............cccccoevvviiineeceicee e N/A

Maximum Change in Velocity .............ccooveeenveecvnnnee. 4.5 ft/s
Predicted High-Speed Change in Velocity ............... 11.4 ft/s

. = fcads ,
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Table F4. Summary of results for pendulum test 400001-RCP PS§.

General Information
Test Agency........................... Texas Transportation Institute
Test NO. e 400001-RCP P8
Date i 2008-07-18

T YD e s Single Sign Support
Name............ ... Sign Support
Installation Helght (m) S R 7 ft
Material of Key Element W1 2x56 Post

Soll TYPe uivinviniiniasasmnnns. Rigld Mounting Plate

Test Vehicle
TYPR e, BOGIE
Designation ..., Pendulum
Test Inerttia Mass ..o sanmnansssmmssss: 10000
Impact Conditions
SpEEU....cnnninninnnanRiEsse s 20,04 MTH

Occupant Risk Values
Impact Velocity
Longitudinal direction.................cccceeeveeevenneeen..... No Contact
Ridedown Accelerations
Longitudinal direction ... N/A
Maximum Change in Velocity .......... i 6.8 ft/s
Predicted High-Speed Change in Veloclty ............... 12.2 ft/s
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DRAWINGS PROVIDED BY SPONSOR
OF TESTED POSTS IN SERIES
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ATTACHMENT J. DRAWINGS PROVIDED BY SPONSOR
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