US Departm [ | 1200 New Jersey Ave., SE
of Transport Washington, D.C. 20590
Federal Hi
Administr, i [
i
In Reply Refer To:

HSST-1/B-266
Ms. Karla Lechtenberg

Midwest Roadside Safety Facility
130 Whittier Research Center

2200 Vine Street
Lincoln, NE 68583-0853

Dear Ms. Lechtenberg,

This letter is in response to your December 31, 2015, request for the Federal Highway
Administr \WA) to review a roadside safety device, hardware. or system for eligibility

id hi ' p ; t igibility is
a id untiba subsequent letter
Decision

by FHWA
The following devices are eligible, with details provided in the form which is attached as an
integral part of this letter:

* Modified U.S. Standard and A W-
8%-1n. Nominal Diameter Po@}h Po
Scope of this Letter

To be found eligible for Federal-aid funding, modified roadside safety devices should meet the
crash test and evaluation criteria contained in the National Cooperative Highway Research
Program (N l 350. However, FHWA, the U.S. Department of Transportation

vc1 ‘nment d t regulatc the manufacture of 1oad51de safety devices.
semet ; id gor bllsh
f e particular

This letter is not a determination by FHWA, DOT, or the U.S. Government that a vehicle crash
involving the device will result in any particular outcome, nor is it a guarantec of the in-service
performance of this device. Proper manufacturing, installation, and maintenance are required in
order for t to function as tested.

This findi y is m dto not cover other
structural features, nor onf w1t ices.

Eligibility for Reimbursement

Only

uardrail Systems with 8%-1n. and
vely




Eligibility for Reimbursement
The FHW Afpreviously issued an eligibility I&tter for the roadside safety s¥stem described in your

pending r . ¥ ingre w identifies@ medificatio t roadside safety

system. I f—
safet ice information is provide :

Name of system: Modified U.S. Standard and Arizona G4(2W) W-beam Guardrail

Type of system: Longitudi

Date of request: December 31, 2015

Systems %esin. and 82-in. Nominal Diameter Ponderosa Pine
Test Level: NCHRP350 Te
Date initially acknowledged: January 7. 2016

Posts, res
ier
Level 3
Testing conducted by: Midwest Road ety Facility
Date of completed package: May 26. 2016

The orieinal roa

The pending ati : ar W) W-beam t ists of the
. following

1. minal diameter Ponderosa Pin w '0ad posts (S d)
2. 1pos in. long (PDLE=22) and s -in. cente

3. posts are embedded 36 inches in the ground.

4. 6-in. x 8-in. x 14%-in. routed wood blockout (PDB24)

The pending modification(s) Ariz 4(2 -bea drail system consists of the
following changes:

1. 8%-in. nominal diam erosa Pine od posts (SGR04e)

2. PP wood posts that ar long (PIDI:2 et at 75-in.

3. posts are embedded 35 inches in the ground.
4. 6-in. x 8-in. x 14%-in. routed wood blockout (PDB24)

itElhe recommendation of the accriiited crash Ieslin; lanIatory as stated
; 0 ;

The device and supporting documentation, including reports of the crash tests or other testing
done, videos of any crash testing, and/or drawings of the device, are described in the attached

form.
= r de that has an
A st notify FH f such modification
imb ent. noti all ications to a
o Significant modifications ese modiﬁcatIns, crash test results must be submitted

with accompanying doc Arﬁ)s. y

Notice
If a manu

' akes an ifica
existing eligibility letter from FHWA
with a request for conti ligibilit

device must be accompanied by:




o Non-signification modifications — For these modifications, a statement from the crash test

the device to meet the
h riteri
i!tio@/ti ed eligibility for themodified a
ed hard ill'continue to meet the r t cra &

You are expected to supply potential users with sufficient information on design, installation and

re will Ee Eased on
criteria.

maintenance requirements to ensur - performance.

You are expected to certify to potenti IS he hardware furnished has the same chemistry,
mechanical properties, and geometty as that s d for review, and that it will meet the test
and evaluation criteria of the NCHRP Report 350

Issuance of this letter does not convey property rights of any sort or any exclusive privilege.
This letter is based on the premise that information and reports submitted by vou are accurate
rve the right to modify or revoke this letter if: (1) there@re any inaccuracies
nbi i y th cation testing
< . (4) the
her
information indicates tha or otherwise does not reflect {ull and
complete information about the crashworthiness of the system.

Standard Provisions
¢ To prevent misunderstanding
number B-266 shall not be r
upon which it is based are p
reviewed upon request.

Leligibility designated as FHWA control
his letter and the test documentation
letters and documentation may be

o This letter shall not be construed as authorization or consent by FHWA to use, manufacture.
or sell any pate ediystem for which the applicant isilot the patent holder.

o Ifthe ice is @ patented prg ¢ ideredto’be proprietary. If
propri nsare s ed by 1y agen use on -aid projects: (a)
they m plied t & ¢ bidding with npatented 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

Purposes
Only




4

used for research or for a distinctive type of construction on relatively short sections of road

for ex ental purposes. Ouf regulatiéns concerning proprietary products are contained
inTi CorFCR i n]SVS
[
ncerely y,

,\:,b Michael S. Griffith
Director, Office of Safety Technologies
¢ of Safety
IEnclosures

Research
and
Historical
Purposes
Only




Version 9.1 (11/15)
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Request for Federal Aid Reimbursement Eligibility

of Highway'Safety Hardware
(¢ Resubmission
o) Company: | Midwest Roadside Safety Facility
-
‘E Address: | 130 Whittier Research Center, 2200 Vine Street, Lincoln, NE 68583-0853
8
3 Country: |ysa
To Michael S
" |[FHWA, O
I request the following devices be i 3 reimbursement under the Federal-aid

highway program.

o Test
Level
350 |TL3

with 8% -in. and 8%-in.
Nominal Diameter
Ponderosa Pine Posts,

al Highway Administration, | certify
RP Report 350 (Report 350) and that
a inthe Report 350.

By submitting this request for review and tion
that the product(s) was (were) tes formity
the evaluation results meet the app luation crite

Identification of the individual or organization responsible for the product:

Contact Name: {arla Léchtenberg as Submitter [X]

N

Company

as Submitter [X]

Address: : i i A E Submitter
-wr -

Country: as Submitter [

Enter below all disclosures of financial interests as required by the FHWA "Federal-Aid Reimbursement
Eligibility Process for Safety Hardware Devices' document.

side Safety Facility (MwRSF) and its employees are requesting a letter of eligibility on behalf of
restry, (2) U.S. Department of Agriculture - Forest Service, and (3) Arizona Log &

ncial intere follows:
nsation, inc sala is fessi es, or busi referrals;

(ii) Consulting relationships con5|st of answering design and implementation questions;

(iii) Research funding or other forms of research support include continuing to fund research projects with
MwRSF;

(iv) No patents, copyrights, or other intelle
(v) No licenses or contractual relati
(vi) No business ownership and i

ual property intergsts for this system;

===,
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Archived -

New Hardware or Modification to ———
Non-Significant

Significant Modification ® Existin
su d by 8%-in. nominal diameter
ard 12-gauge W-beam sections (RWMO02a) installed

Ponderosa Pine (PP) wood posts (SGRO

with the top of the rail set at a nominal he rail is mounted on 8%-in. nominal round PP
wood posts that are 65 in. long (PDE22) ers.The posts are embedded 36 inches in the
ground. A 6-in. x 8-in. x 14%-in. routed wood blockout (PDB24) is used to block the rail away from the front face
of the PP wood post.

The modified-Arizena G4(2W) W-beam guardrail system supported by 8%-in. nominal diameter Ponderosa Pine
(PP) woo 04e) consists of standard 12-gauge W-beam sections (RWMO2a) installed with the top of
the rail se posts that
are 64in. round. A 6-in. x 8-in.

X 14%a-in, wood post.

al h 8i he u B1/>-1 i d
5 er ided 35 inches in th
ckou 3) isused to blogk t ay from the front

In both systems, the rail splices are located at post locations. Standard guardrail bolts or ASTM A307 %-in.
diameter x 18-in. long guardrail bolts and nuts (FBB04) are used to attach the rail to the posts.

Historical
Purposes
Only
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Required Test
Number

Narrative
Description

Evaluation Results

3-10(820Q)

Based enithe success of priarsmallcartestingon strang-post,
W-beam guardrail systems, the 1,808-1h (820-kg) small car
crash test was deemed unnecessary for this/demanstration
project and asampling of pertinent crash tests is contained
herein.

In test no. GR-1 found in TRR 1024, a G4{2W) guardrail system
that was configured with 6-in. x 8-in. x 14-in. long timber
blockouts and supported by 6-in. x 8-in. x 6-ft long timber
posts spaced on 6 ft - 3 in. centers was'suecessfullyimpacted
by a 1,989-Ib small car at 60.1'mph/and 15.5 degrees
according to the NCHRP Report Na. 230 safety performance
criteria.

Two tests in TTl report no. 1147-1F were conducted on strong-
post, W-beam guardrail systems according to the NCHRP
Report No. 230 safety performance criteria. In test no. 1147-1,
a Webeam guardrail system configured with 7-in. diameter
round weod posts without the use ofispacerblocks,
embedded 38 in, and-spacedon 8 ft —4 in. centers was
suecessfully impacted bya1,967-1b small éar at 61.7 mph and
20.7 degreesqb test ne-1147-3, @amodified G4{1S) W-heam
guardrail system configured with steel posts with offset
blocks, and spaced on 8 ft - 4 in. centers was successfully
impacted by a 1,968-Ib small car at 61.5 mph and 20.5
degrees. Significant wheel snag on the posts was observed in
both tests.

In test no. 1862-2-89 found in FHWA report ho. FHWA-
RD-93-082, a G4(1S)guardrail with steel posts and offset
blocks spaced on 6 ft=3in. centers and positicned on a
1,192-ft radius curve with flat terrain was successfully
impacted by a 1,964-Ib small car at 62.2 mph and 20.0 degrees
according to the NCHRP Report No. 230 safety performance
criteria.

In.test no. 99F003 found in FHWA report no. FHWA-
RD-01-048, a madified G4(15) guardrail system configured
withisteel posts and 6-in. x 8-in, offset blocks, using a 6-ft 3-in,
post'spacing wassuccessfully impacted by'a 2,002-lb smallear
at 62.4 mph and 20.5 degrees according to the NCHRP Report
No. 350 criteria. Some wheel snag was observed on the posts.

Intest no. GR-6 found in NCHRP Report No. 289, a G4(2W)
guardrail system canfigured with 6-in. x 8-in. x 14-in.leng
timber blockouts and supperted by 6-in. x 8-inux 6-ft long
timber posts spaced on 6 ft - 3 in. centers was successfully
impacted by 1,928-Ib small car impacting at 61.9 mph and
21.7 degrees according to the NCHRP Report No. 230 safety
performance criteria.

Non-Critical, not conducted

$3-10(700C}

This test is not applicable for this type of system.

Non-Critical, not conducted
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Required Test
Number

Narrative
Description

Evaluation Results

3-11 (2000P)

The madified:S: Standardrand medified Arizena G4(2W) W-
beam guardrail systems supported by 8%-in./and8"%-in.
nominal diameter Ponderosa Pine (PP) wood posts are
adaptations of the U.S. Standard and Arizona G4(2W) W-beam
guardrail systems with rectangular SYP posts. If the new
components (which are the round PP posts) are shown to
withstand equivalent strength and soil rotation resistance to
the 72-in. long, rectangular SYP post embedded 43 inches
and the 64-in. long, rectangular SYP post embedded 35
inches, the modified U.S. Standard and'modified Arizona G4
(2W) W-beam guardrail systems supported by 8%-in. and 8-
in. nominal diameter Ponderosa Pine (PP) wood posts,
respectively, would perform similarly te.the original U.S.
Standard and Arizona G4(2W) W-beam guardrail systems with
rectangular SYP posts. The original G4(2W) W-beam guardrail
system has been tested, satisfies the NCHRP Report 350
testing criteria, and has an FHWA Eligibility Letter (B-64).

Dynamigicompenent testing cgnsisted of alaterallimpact (90-
degree/impact.angle}on the posts.ata height of21.65in. (550
mim), resulting in strong-axis hending, This is beligved to be a
critical loading conditionwhich matches thesheight tathe
center of the W-beam rail and represents maximum lateral
loading into the guardrail system. The results of test nos,
AZSYP-1 through AZSYP-3, AZPP-2, AZPP-4, AZPP-5, AZPP-7,
and AZPP-8 are found in MwRSF report no. TRP-03-287-13.
The results of test nos. PPUS-1 through PPUS-3 are found in
MWwRSF report no. TRP-03-315-14./The results of these posts
installed in strong soils.showed that there was less than a 2
percent difference in ultimate strengthjand'the post sections
were deemed Lo haveeguivalentstrengths, TheéFesults of test
nos. PPW-1, PPW-2, PPSYPW-1, and PPSYPW-2 are found in
MwRSF report no. TRP-03-315-14. The results of these posts
installed in moderately compacted soil showed that the
average forces and absorbed energies between thé two post
types were within 6 percent at deflections between 5 in. and
20:in. and the post sections were deemed to have equivalent
soil resistance. Based.on the results of the dynamic
component tests, an'8%-in. nominal diameter PP post with a
65-in. postlengthand a 36-in. embedment depth was found
to provide strength and soil rotation resistance equivalent to
the 72-in. long, rectangular SYP post embedded 43% inches
for use in the modified U.S. Standard G4(2W) W-beam
guardrail system. The results of test nos. AZSYP-4 through
AZSYP-6and AZPP-1 throughAZPP-11 areffeund inddwRSF
report no. TRP-03-287-13. The results of these posts installed
in strong soils showed that the round PP posts provideda
greateraverage force and energy dissipation‘than the SYP
posts. In addition, it was determined the 8%-in. nominal
diameter PP post with a 64-in. post length and a 35-in.
embedment depth was a closer match to the soil resistance of
the rectangular SYP post. Based on the results of the dynamic
component tests,an 8%2-inbnominal diameter PP post with a
64-in. post length and a 35-in. embedment depthwas found
to provide strength and soil rotation resistance equivalent to
the 64-in. long, rectangular SYP post embedded 35 inches for
use in the modified Arizena G4(2W) W-beam guardrail

systems,

Non-Critical, not conducted
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3-20(820C) |This test is not applicable for this type of system. Non-Critical, not conducted
( This test is not applica

e for this type of system. Non-Critical, not conducted

itical, not conducted

lowing aceredited
submission that all

Testing Laboratory's signature concurs that these n icati e considered Non-Significant.

Laboratory Name:

Digitally signed by Karla Lechtenberg

La bo ratory Slg nat ure: ‘[]):::;ﬁa:;:;:r:;f:l:ll-‘i'g‘-;l-?n:;:ost Roadside Safety Facibty (MwRSF).
Date: 201608.11 15:08:27 0500

130 Whittier Research Center, 2200 Vine Street, .
Address: ; E 4 Same as Submitter

Lincoln, NE 68583-0853 X
Country: Safie as Submitter [X]
Accredit
Number
Accredit

; , Karla Pk s i e i)
Submitter Signature*: oniya ey e

J Lechten berg :}r:uw\ Kpclivka A onl edy, ¢S

te HN608 1115 0646 0500

Submit Form

C

Attach to this form:
1) Additional disclosures of related financial interest as indicated above.
2) A copy of the full test report. video, and a Test Data Summary Sheet for each test conducted in

this request [ |
m k E
ctary produets,
iled speeific

itional drawings (not in TF-13 format) showing details that
are relevant to understanding the dimensions and performance of the device should also be submitted
to facilitate our review.

Specifications

[Hardware Guide Dra

] ine drawing is
usually

, and contact
information provided on the reverse. A






