
US.Deporlment 
of Tronsportolion 

1200 New Jersey Ave., SE 
Washington, D.C. 20590 

Federal Highway 
Administration December 18, 20 15 

In Reply Refor To: 
HSST/B-256 

Ms. Karla Lechtenberg 
Midwest Roadside Sa fety Faci lity 
I 30 Whittier Research Center 
2200 Vine Street 
Lincoln, NE 68583-0853 

Dear Ms. Lcchtenberg: 

This letter is in response to your March 6. 20 15 request for the Federal Highway Administration 
(FHWA) to review a roadside safety device. hardware, or system for eligibility for 
reimbursement under the federal-aid highway program. This FH\VA letter of eligibility is 
assigned Fl .IWA control number B-256 and is valid until a subsequent letter is issued by FHWA 
that expressly references this device. 

Decision 

The following devices are eligible, with details provided in the form which is attached as an 
integral part of this letter: 
• Trailing-Enc.I Anchorage for 31" Tall Guardrail 

Scope of this Letter 

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash 
test and evaluation criteria contained in the American Association of State I lighway and 
Transportation Officials· Manual for Assessing Safety Hardware (MASH). I loweve r. the 
FHWA, the Department of Transportation. nnd the United Stntes Government do not regulate the 
manufacture of roadside safety devices. Eligibil ity for reimbursement under the Federal-aid 
highway program does not establish approval. certification or endorsement of the device for any 
particular purpose or use. 

This letter is not a determination by the FHWA. the Department of Transportation, or the United 
States Government that a vehicle crash involving the device wil l result in any particular 
outcome, nor is it a guarantee of the in-service performance of this device. Proper 
manufacturing. installation, and maintenance are required in order for this device to function as 
tested. 

This fi nd ing of eligibility is lin1ited to the crashworthiness or the system and does not cover other 
structural features. nor conformity with the Manual on Uni form Traffic Control Devices. 
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Eligibility for Reimbursement 

Based solely on a review of crash test results and certifications submitted by the manufacturer, 
and the crash test laboratory, FHW A agrees that the device described herein meets the crash test 
and evaluation criteria of the American Association of State Highway and Transportation 
Officials' Manual for Assessing Safety Hardware (MASH). Therefore, the device is eligible for 
reimbursement under the Federal-aid highway program if installed under the range of tested 
conditions. 

Name of system: Trailing-End Anchorage for 31" Tall Guardrail 

Type of system: Longitudinal Barrier 

Test Level: MASH Test Level 3 

Testing conducted by: Midwest Roadside Safety Facility 

Task Force 13 Designator: SEW31 

Date of request: May 11, 2015 

Date initially acknowledged: March 28, 2015 

Date ofcompleted package: August 21, 2015 


Full Description of the Eligible Device 

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. 

Notice 

Ifa manufacturer makes any modification to any of their roadside safety hardware that has an 
existing eligibility letter from FHW A, the manufacturer must notify FHW A of such modification 
with a request for continued eligibility for reimbursement. The notice ofall modifications to a 
device must be accompanied by: 

o 	 Significant modifications - For these modifications, crash test results must be 
submitted with accompanying documentation and videos. 

o 	 Non-signification modifications - For these modifications, a statement from the 
crash test laboratory on the potential effect of the modification on the ability of 
the device to meet the relevant crash test criteria. 

FHW A's determination ofcontinued eligibility for the modified hardware will be based on 
whether the modified hardware will continue to meet the relevant crash test criteria. 

You are expected to supply potential users with sufficient information on design, installation and 
maintenance requirements to ensure proper performance. 

You are expected to certify to potential users that the hardware furnished has the same chemistry, 
mechanical properties, and geometry as that submitted for review, and that it will meet the test 
and evaluation criteria of the MASH. 
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Issuance of this letter does not convey property rights ofany sort or any exclusive privilege. This 
letter is based on the premise that information and reports submitted by you are accurate and 
correct. We reserve the right to modify or revoke this letter if: (I) there are any inaccuracies in 
the information submitted in support ofyour request for this letter, (2) the qualification testing 
was flawed, (3) in-service performance or other information reveals safety problems, ( 4) the 
system is significantly different from the version that was crash tested, or (5) any other 
information indicates that the letter was issued in error or otherwise does not reflect full and 
complete information about the crashworthiness of the system. 

Standard Provisions 

• 	 This letter provides a AASHTO/ARTBA/AGC Task Force 13 designator that should be 
used for the purpose of the creation of a new and/or the update of an existing Task Force 
13 drawing for posting on the on-line 'Guide to Standardized Highway Barrier Hardware' 
currently referenced in AASHTO Roadside Design Guide. 

• 	 To prevent misunderstanding by others, this letter ofeligibility designated as FHW A 
control number B-256 shall not be reproduced except in full. This letter and the test 
documentation upon which it is based are public information. All such letters and 
documentation may be reviewed upon request. 

• 	 This letter shall not be construed as authorization or consent by the FHW A to use, 
manufacture, or sell any patented system for which the applicant is not the patent holder. 

• 	 If the subject device is a patented product it may be considered to be proprietary. If 
proprietary systems are specified by a highway agency for use on Federal-aid projects: 
(a) they 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. 
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Our regulations concerning proprietary products are conta ined in Title 23, Code of Federa l 

Regulations, Section 635.4 11. 

Sincerely yours, 

Michael S. Griffith 

Director, Office of Safety Technologies 

Office of Safety 

Enclosures 
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Request for Federal Aid Reimbursement Eligibility 

OfHighway Safety Hardware 


Date of Request: May 11, 2015 I (i' New r Resubmission 

Name: Karla lechtenberg 
... Company: Midwest Roadside Safety Facility 
~ 
E Address: 130 Whittier Research Center, 2200 Vine Street, Lincoln, NE 68583-0853 
.c 

Country:~ USA"' 
To: 

Michael S. Griffith, Director 
FHWA, Office of Safety Technologies 

I request the following devices be considered eligible for reimbursement under the Federal-aid 
highway program. 

I Help I 
System Type Submission Type Device Name I Variant Testing Criterion 

Test 
Level 

'CC': Crash Cushions, 
Attenuators, &Terminals 

(i' Physical Crash Testing 

r FEA &V&V Analysis 

r Engineering Analysis 

Trailing-End Anchorage 
for 31" Tall Guardrail 

AASHTOMASH TL3 

By submitting this request for review and evaluation by the Federal Highway Administration, I certify 

that the product(s) was (were) tested in conformity with the AASHTO Manual for Assessing Safety 

Hardware and that the evaluation results meet the appropriate evaluation criteria in the MASH. 

Identification of the individual or organization responsible for the product: 

Contact Name: Karla Lechtenberg Same as Submitter 181 
Company Name: Midwest Roadside Safety Facility Same as Submitter 181 
Address: 130 Whittier Research Center, 2200 Vine Street, Lincoln, NE 68583­ Same as Submitter 181 
Country: USA Same as Submitter 181 
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PRODUCT DESCRIPTION 

I(i' New Hardware \ Modification to 
Existing Hardware 

The Trailing-End Anchorage for 31-in. tall Guardrail (SEW31) is comprised of two timber breakaway cable 
terminal (BCT} posts (PDFOl) set into 72-in. long, ASTM ASOO Grade Bsteel foundation tubes (PTE06) such that 
the top of the BCT timber posts are 32 in. from the ground. The two steel foundation tubes are spaced 75 in. 
apart and are connected at the ground by a Strut and Yoke Assembly (PFP02) with a 10-in. long, ASTM A307 
bolt with nut (FBX16a) and washers (FWC16a) under the head of the bolt and the nut at each foundation tube. 
One end of a BCT Anchor Cable Assembly (FCAOl) was attached to the backside of the Trailing-End Anchorage 
Rail Section (RWM14a) with an Anchor Bracket Assembly (FPAOl). The Anchor Bracket Assembly was attached to 
the Trailing-End anchorage Rail Section with eight 1 1 /2-in. long ASTM A307 hex head bolts and nuts (FBXl 6a) 
with washers (FWCl 6a) under the head of the bolt and the nut. The other end of a BCT Anchor Cable Assembly 
(FCAOl) passed through the hole at the bottom of the end timber BCT post (PDFOl) which contained a BCT Post 
Sleeve (FMM02) and was secured through an ASTM A36 steel BCT Bearing Plate (FPBOl ). The rail is attached to 
the timber BCT posts with standard guardrail bolts or ASTM A307 5/8-in. diameter x 10-ln. long guardrail bolts 
and nuts (FBB03). A 12-gauge, Rounded W-Beam End Section (RWE03a) is attached to the end of the Trailing­
End Anchorage Rall Section (RWM14a). A 6-ft long, standard W6x8.5 (or W6x9) ASTM A992 or A36 steel post 
(PWE06), embedded 40 inches in the ground, is placed 150-in. upstream from the last PDF01 post. 

The Trailing-End Anchorage for 31-in. tall Guardrail should be used where needed to anchor the downstream 
end of guardrail and (1) end-on impacts will not occur or (2) the end terminal is placed outside of the clear zone 
for opposite direction traffic. 

The non-gating, redirective length-of-need of the Trailing-End Anchorage (SEW31) is 375 in. from the centerline 
of the last PDF01 post and includes four 6-ft long, standard W6x8.5 (or W6x9) ASTM A992 or A36 steel posts 
(PWE06) or 6-in. x 8-in. Southern Yellow Pine or White Pine posts (PDE02 or PDE20) contained in a standard 
Midwest Guardrail System (SGR20a-c), which is depicted as the 6th Post in the attached Placement Guidelines 
for Shielding Hazards Near Trailing-End Anchorage. Farther downstream from this post, the Trailing-End 
Anchorage becomes a gating terminal, and guidance for using the Trailing-End Anchorage (SEW31) to shield 
hazards near the Trailing-End Anchorage is provided in the attached Placement Guidelines for Shielding 
Hazards Near Trailing-End Anchorage and described by a working width envelope as follows. Note, the working 
width for the gating terminal was determined by the vehicle trajectory. 
(1) At the last PDF01 post, 125 in. of working width recommended. 
(2) At 225" upstream from the last PDF01 post, 65 in. of working width recommended. 
(3) Linearly interpolate between 125 in. and 65 in. such that for every 3 3/4 in. longitudinally upstream from the 
last PDF01 post, 1 in. less of working width recommended. (e.g., at 75 in. upstream from the last PDFOl post, 
105 in. of working width is needed) 
(4) Linearly interpolate between 65 in. and 60 in. such that for every additional 15 in. longitudinally upstream 
from 225 in. upstream from the last PDF01 post, 1 in. less of working width recommended. (e.g., at 255 in. 
upstream from the last PDFOl post, 63 in. of working width is needed) 
(5) At greater than or equal to 300 in. upstream from the last PDFOl post, 60 in. of working width 
recommended. 

Required Test 
Number 

Narrative 
Description 

Evaluation Results 

3-30(1100C) Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. WAIVER REQUESTED 

3-31 (2270P) Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. WAIVER REQUESTED 

3-32 (1100C) Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. WAIVER REQUESTED 
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Required Test 
Number 

Narrative 
Description 

Evaluation Results 

3-33 (2270P) 

3-34 (1100() 

3-35 (2270P) 

3-36 (2270P) 

Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. 
Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. 
Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. 
Trailing-end guardrail terminal, thus only reverse-direction impact 
(test designation no. 3-37) necessary. 

WAIVER REQUESTED 

WAIVER REQUESTED 

WAIVER REQUESTED 

WAIVER REQUESTED 
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CRASH TESTING 

A brief description of each crash test and its result: 

3-37 (2270P) 

Two modified versions of test designation no. 3-37 were 
conducted: (1) test no. WIDA-1 was a modified test no. 3-37 with 
the intent of assessing the end of the length-of-need rather than 
maximizing vehicle snag and instability; and (2) test no. WIDA-2 was 
a modified test no. 3-37 performed with an 11 OOC instead of a 
2270P to assess vehicle snag and instability. The results from both 
tests are found in MwRSF report no. TRP-03-279-13. 

In test no. WIDA-1, conducted on May 18, 2012, a 5,172-lb pickup 
truck with a simulated occupant seated in the right-front seat, 
impacted the trailing-end anchorage system, with its rail height set 
to the nominal height of 31 inches, at a speed of63.0 mph and at 
an angle of 26.4 degrees. Impact occurred at the sixth post 
upstream from the downstream end of the terminal. At 0.330 sec 
after impact, the vehicle became parallel to the barrier system with 
a speed of 45.3 mph. At 0.406 sec, the vehicle exited the system at 
an angle of 4.2 degrees and at a speed of 43.5 mph. Exterior vehicle 
damage was moderate. Interior occupant compartment 
deformations were minimal, with a maximum deformation of 3/8 
in., consequently not violating the limits established in MASH. 
Damage to the barrier was extensive, consisting of deformed W-
beam rail and guardrail posts, disengaged rail and wood blackouts, 
contacts marks on guardrail and posts, and fractured timber BCT 
posts. The maximum lateral dynamic barrier deflection was 32 ft ­
6.6 in. The working width of the system was 32 ft- 6.6 in. which 
included the barrier dynamic deflection. Maximum lateral vehicle 
intrusion behind the traffic-side face of the barrier was 124 in. All 
occupant risk measures were well below recommended values, and 
the test vehicle showed no tendency to roll over. 

In test no. WIDA-2, conducted on June 5, 2012, a 2,916-lb small 
passenger car with a simulated occupant seated in the right-front 
seat, impacted the trailing-end anchorage system, with its rail 
height set to the maximum tolerance of 32 inches, at a speed of 
62.0 mph and at an angle of 25.5 degrees. Impact occurred at the 
mid-span between the second and third posts upstream from the 
downstream end of the terminal. After impact, the vehicle's 
Impacting tire slid under the BCT Anchor Cable and BCT Bearing 
Plate, causing the vehicle to pitch downward and roll toward the 
barrier. At 0.248 sec, the vehicle exited the system and angle of 15.9 
degrees and at a speed of32.2 mph. After exiting the system, the 
vehicle yawed 180 degrees. Exterior vehicle damage was extensive. 
Interior occupant compartment deformations were minimal, with a 
maximum of 1 in., consequently not violating the limits established 
in MASH. Damage to the barrier was also extensive, consisting of 
deformed W-beam rail, guardrail posts bearing plate, and 
foundation tube, disengaged rail and wood blockouts, contact 
marks on guardrail and posts, and fractured timber BCT posts. The 
maximum lateral dynamic barrier deflection was 12 ft - 3.3 in. The 
working width of the system was not determined since the terminal 
gated and the vehicle was not redirected. All occupant risk 
measures were below the maximum values, and the test vehicle 
showed no tendency to roll over. 

PASS 
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3-38 (l SOOA) 
Trailing-end guardrail terminal, t hus only reverse-direction impact 
(test designation no. 3-37) necessary. 

WAIVER REQUESTED 

3-40 (llOOC) Not Applicable WAIVER REQUESTED 

3-41 (2270P) Not Applicable WAIVER REQUESTED 

3-42 (11OOC) Not Applicable WAIVER REQUESTED 

3-43 (2270P) Not Applicable WAIVER REQUESTED 

3-44 (2270P) Not Applicable WAIVER REQUESTED 

3-45 (1 SOOA) Not Applicable WAIVER REQU ESTED 

Full Scale Crash Testing was done in compliance with MASH by the following accredited crash test 

laboratory (cite the laboratory's accreditation status as noted in the crash test reports.): 

Laboratory Name: Midwest Roadside Safety Facility 

Laboratory Contact: Karla Lechtenberg Same as Submitter [g1 

Address: 
130 Whittier Research Center, 2200 Vine Street, 
Lincoln, NE 68583-0853 

Same as Submitter [gl 

Country: USA - Same as Submitter [gl 
Accreditation Certificate 
Number and Date : 

~c.e""'~
A2LA Certificate Number: 2937.01, Valid to ,_ 30, 201 5 

Submit Form 

A'TTACJ-TMENTS 
I\ ttach to this form: 

I) A copy of the full test report. video. and a Test Data Summary Sheet for each test conducted in 

support of th is request. 

2) A drawing or drawings of the device(s) that conform to the Task Forcc- 13 Drawing Specifications 

[ Hardware Guide Drawjn~ Standards). For proprietary products, a sing le isometric line drawing is 

usually acceptable to illustrate the product. with detailed speci fications. intended use. and contact 

information provided on the reverse. Add itional drawings (not in TF-13 format) showing details that 

are key to understanding the performance of the device should also be submitted to facilitate our 

review. 

FHWA Official Business Only: 

Eligibility Letter AASHTO TF13 

Number Date Designator Key Words 
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MIDWEST ROADSIDE SAFETY FACILITY 

December 11, 2015 

Subject: Not Applicable Tests 

Dear Will: 

This letter is intended to further clarify the Not Applicable statement in the Narrative 
Description for Required Test Number 3-40, 3-41, 3-42, 3-43, 3-44, and 3-45 in the 
Request for Federal Aid Reimbursement Eligibility of Highway Safety Hardware form 
submitted for Trailing-End Anchorage for 31" Tall Guardrail for which we are 
requesting a letter of eligibility on behalf of the state departments of transportation 
participating in the Midwest States Regional Pooled Fund Program, specifically 
Wisconsin Department of Transportation. 

Test numbers 3-40, 3-41, 3-42, 3-43, 3-44, and 3-45 are not applicable for this type of 
system. 

If you need any further information or clarification, please feel free to contact Dr. Ron 
Faller or myself. 

Sincerely, 

zµ... (i ;;/~'t 
Karla A. Lechtenberg 
Research Associate Engineer 

cc: Ronald K. Faller, Ph.D., Director and Research Associate Professor 

130 Whilliar Resean:h Center I P.O. Box 830853 I Lincoln, NE 68583-0853 I lllWISf.unl.edu 

http:lllWISf.unl.edu


MIDWEST ROADSIDE SAFETY FACILITY 

August 27, 2015 

Subject: Financial Interest Statement 

Dear Will: 

This letter is intended to be a disclosure of any financial interest that the Midwest 
Roadside Safety Facility (MwRSF) and its employees have in the Trailing-End 
Anchorage for 31" Tall Guardrail for which we are requesting a letter of eligibility 
on behalf of the state departments of transportation participating in the Midwest States 
Regional Pooled Fund Program, specifically Wisconsin Department of Transportation. 

MwRSF's financial interests are as follows: 
(i) No compensation, including wages, salaries, commissions, professional fees, or fees 
for business referrals; 
(ii) Consulting relationships consist of answering design and implementation questions 
from the member states; 
(iii) Research funding or other forms of research support include continuing to fund the 
Midwest States Regional Pooled Fund Program as well as state departments of 
transportation funding individual research projects with MwRSF; 
(iv) No patents, copyrights, or other intellectual property interests for this system; 
(v) No licenses or contractual relationships for this system; and 
(vi) No business ownership and investment interests for this system. 

If you need any further information or clarification, please feel free to contact Dr. Ron 
Faller or myself. 

Sincerely, 

zµ._ {2 ;;;(~t 
Karla A. Lechtenberg 
Research Associate Engineer 

cc: Ronald K. Faller, Ph.D., Director and Research Associate Professor 

130 Whittier Research Center I P.O. Box 830853 I Lincoln, NE 68583-0853 I mwrsf.unl.edu 

http:mwrsf.unl.edu


Tcsl Agency 
Te11 Number 
Date 
MASll T CS1 Designation No 
TCSI Anicle 
Toial L<ngth 
KC)· Coinponcnl - W-Bcam Rail 

Thickness 
Top Mounling Height 

Key Coinpon<nl - Linc Posis (NOl J-27) 
Type 
l.ength .. 

Spacing 

Materia1 
- KC)· Coinponcnt- Wood Spa«r Blocks 


MwRSI' 
WIDA·I 

OS/18/2012 
Modified J-37 

MGS "ilh MGS End Anchorage 
181 ft-3 in (SSlm) 

12gaugc(266mm) 
31 in (787 mm) 

W6x8 S (IS2xl2 6) 
.. .....72 in (1,829 mm) 

75 in (1,905 mm) 
ASThl A992 or AJ6 

QC 
-i Dimensions 6 • 12 x 72 in (152 x JOS. 1,8:?9 mm) 

Key Compon<n1-MGS End Anchorasc 
BCT Posl Dimaisims S \) x 7 '·> • 46 in (140 x 191 • 1,168 mm) 
OCT Posl M11erial 
foundation TuM Dimensions 

Frundalion Tube Material 
Strul ond Yoke Assembly 

Soil Type 
Vehicle l\.l.sl;c /Model 

Curl> 

Tcs1 lnatial 

Gros1S1a1ic 


Impact Conditions 
Speed 
AnsJc (\chicle c g ) 
Angle (vehicle oricnlation) 
lmpactl..ocation 

F.xit Ccndi1ions 
Speed 

Anglc(vehicle c 8) . 

AnsJc (vehicle orientation) 


Vchiclc Stabili1y 
Vehicle Stopping Di11ance 

S\'P Gndc I 
·---6 x 8 x 1/i. :ii; 7:? in 

(152 x 203 • S x 1,829 mm) 
ASThl ASJ Grode D 

ASTM Al6 C'3lvani1cd 
C0.trsc Crushed l.imc•tonc 

2007 Dodge Ram ISOO Quad Cob 
.S,016 lb (2,27Hgl 
S,002 lb (2.269 lgl 
S,172 lb (2,J46 kgl 

6J 0 mph (101 4lm/h) 
26 4 deg 
lS 8dcg 

I in (25 mm) upitream from po•t no 24 

43.S mph (70 O km/h) 
4 2 deg 

-6 sdes 
SatisfllClory 

232 ft - I in (70 7 m) dO\\nstrcam 
S ft-Jin (16 m) laimll1· behind 

"•1:-·- ;nni---­

.., 
Vehicle Damage... Modtrate 

VDS1" 1 01-RFQ·J
coc'"'t. 01-RFEN-4 
Ma,imum bucrior Dcfonnation 'I: in (13 mm) 

Tcsl Aniclc Damage Extensi\·e 
M.nimum Tnt Anide Deflections 

Penmancnl Sd 26(1-6'.in (81 ml 
O,numk 32ft--66in (99ml'" 
Wotling \\ldlh l2ft-66in (99m)r'Cbarricrl 

( 10 ft -4 in (3 2 m)''' Hvchicle) 
lmpac1 Sc•·crily (IS) .131 Hip-ft (178 OU)> 106 kip-ft ( 144 kJ) MASI! limit 
Transducer Data 

Evaluaiion Criteria 
Transducer 

MASll 1.imit
EDR-3 DTS DTS·SLICE 

OIV l.ongitudinal 
-IS 27 ·1464 -14.56 ~40 
(-4.65) 1-4 46) 1-1441 112 2)

Ill• -14 85 -14 SJ ·IS 13 540(mil) l.at<rol 
H5Jl 1-1 52) 1-161) 112 21 

ORA Lonm1udinat -813 -748 -8 01 < 2049... 1.atcral -6 2S -691 -6 JI ~2049 

TillV - Ills (mis) NIA 2007 1974 
Not required16121 1602) 

PllD-o's NIA 9J6 950 Not ""1uircd 
ASllMASHI 0.5J 0 SJ OS4 Nol ,...,uircd 
Roll Anolc dcracc NIA 58 102 15 
Pilch Anwc-d=cc NIA JO 45 7S 
Y•wAnllle

­

- ­ NIA -627 -62.S Not rcouircd 
'°Do..111tr..m W-bc4m rotated backward olmoit 90dcgrecs 
,., Maximum •dticle penetration behind traffic-side face ofrail at end poll 

Figure 129. Summary ofTest Results and Sequential Photographs, Test No. WIDA-I 
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SCOPE or ACCREDITATION TO ISO/lEC 17025:2005 

MIDWEST ROADSIDE SAFETY l'ACILITY (MwRSF)1 


University of Nebraska-Lincoln 

4800 NW 35111 Street 

Lincoln. NE 68524 


Ms. Karla Lechtcnberg Phone : 402 472 9070 


MECHANICAL 

Valid To: December 3I.2015 	 Cenificate Number: 2937.0 1 

In recognition of the successful completion of the J\ 2LA evaluntion process. accred itation is granted to this 
laboratory to perform the following tests: 

Test Mcthods2 

Full-Scale Vehicle Crash Tests of Ilighway Safety NCIIRP Report 350; MASH ; EN 1317 
l'eatures 

Full-Scale Vehicle Crash Tests of Perimeter ASTM F2656; SD-STD-02.0 I Revision A 
Protection Systems and Access Control Devices 

Bogie and Pendulum Dynamic Tests of Highway Non-Standard Test Method: Dynamic Testing of 
Safety Features 	 Steel Post and Rigid Foundation: Non-Standard Test 

Method: Dynamic Testing of Post in Soil; 
Non-Standard Test Method: Dynamic Testing of 
Spacer Blocks 

Crushable Nose Pendulum/Bogie Testing fo r Non-Standard Test Method: Dynamic Testing of 
Breakaway Supports Breakaway Supports: AASHTO Breakaway 

Poles and Supports; NCl-IRP Repon 350 

On lhc following types of products. materials. and/or structures: Metal, Wood. Concrete and Plastic Structures. 
Components of Structures. Fasteners. and Roadway Pavements. 

1 Administrative office located at: 2200 Vine Street, 130 Whittier Building. Lincoln, NE 68583-0853. 

2 This laboratory meets A2LJ\ RI 04 - General Requirements: Accreditation ofField Testing a11d Field 
Calibration laboratories for these tests. 

(A2 LA Cer1. No. 2937.0 I) Revised 11 /25/20 15 

5202 Presidents Cour1 . Suite 220 I Fred erick. MD 21703-8398 PhOne. 301 644 3248 Fox: 240 454 9449 www.A2LA.ors 

www.A2LA.ors


Accredited Laboratory 
A2LA hos accredited 

MIDWEST ROADSIDE SAFETY FACILITY (MWRSF) 
Lincoln, NE 

for technical competence in the field of 

Mechanical Testing 
This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 


General requirements for the competence of testing and calibration laboratories. This accreditation demonstrates 

technical competence for a defined scope and the operation of a laboratory quality management system 


(refer to joint 150-ILAC-IAF Communique doted 8 January 2009) . 


Presented this 31s1 day of December 2013. 

&~ 
Presiden t & CEO ?J 


.... Al / \ r- ....:........~ 
~. -,~,./~ 

For the Accreditation Council

Certificate Number 2937.01
Valid to December 31. 2015 

For the tests to which /his occredito/ion ooolies. please refer to the laboratory'" MPrhnnirnl kopP nf Arcr<=>ditalion • 
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Oownstreom Upstream
End End 

- -------------- --28 Spaces C 75" (1905) - 175'- 0" (53340)-------------- - ­

29 1 28 27 26 25 24 2J 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 J 2 
c I , l

' ·~~ ,J ' l J 75" 
( 1905) 
{Typ.) 

Jlmpoct
2270P PLAN VIEW 

~ 

L:T P9sts in 6' (1829) W6x8~5, 72" IW 152x 12.6, BCT Posts in 6' [1829)
Long (Galvanized) 1(129 • Lone; Po;ts with Long (Galvanized) Founelotion ~ 
Foundation Tubes, Ground !> xl x14 1/j Tubes, Ground Line Strut,
Line Strut, and BCT Coble L152x305xJ62 Blackouts and BCT Coble Anchor 
Anchor 

ELEVATION VIEW 

Notes: ( 1) Impact location for the 2270P is at the centerline of post no. 24. 

(2) The BCT anchor posts ore placed in <tiJ ' (914) holes. 


{J) Critical region located between post nos. 21 and 29. 


(4) A string potentiometer ond tension locd cell shell be placed within the 
upstreom onchoroge system. 

Sl<UT: 
, ., 15 (5) A high- speed dlgitol video camera is to be placed perpendicular lo Wisconsin DOT Projecl

downstream onclior. MGS with Standard 
Downstream Anchorage(6) Avoid activating vehicle brakes in the first 100' (J0480] downstream of 

post no. 29. System 

(7) Allow for a mltii'7]um lg,teral c learance of JO' (91441 behind the system System Layout in the first 75 L22860J downstream of post no. 29'. Midwest Roadside 
Safety Facility "'~"""" .i>• -+.,.,,""'"::;:;tt,--t-. =------="'·'""•"<''"° .(8) Point the downstream bearing plate end BCT coble two different colors. 

DS---·31~ "'(-) 11/>V!OT 
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DETAIL A 

DETAIL C 
SCALE 1 : 6 

-

-- · ~-

IT 

. 

Li_ 

Post 22 
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round 
ne/fi 3 .. 

[787) 

3 .. 

[812) 

Ground 
Line 

4 " 
[ 1016 ) 

SECTION B-B 
SCALE 1 : 12 

Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

SHEET: 

2 or 15 

DAlE: 

5/25/2012 

DRAWN IJY: 

Midwest R00d side "=P=-o=s=t=-o_n_d_s_p_lic_e_D_e_to_i....ls~:--:-=--+J=CP,,..--:=o---i
Safety Focility O'M:. NA.ME. , 1:2~ RlV. ev: 

OS Anchoroc• 31 in_R5 



i---- -----89 1/2"(2273] --------1 

1------45 3/4"
(1162) ---.....! 
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L.: D 
1 Post 2 

Upstream End Section Detail 

Post 

3 ~ 31" 
(812 ) 

Ground Ground 
Line Line 

.. 
(787] 

~~ 

7 " 
[1778 ] 

SECTION D-D 


Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

Upstreom End Roil DetailsMidwest Roadside
Safety Fac i Iity 

SHFa: 

3 o f 15 

~TE: 

5/25/2012 

CRAWN BY: 

JCP 

liiiowc;;c.:-;:,....,w;r:-c.--------c::=~---+.:,=--c-J 
DS-Anchetcge-J 1 in..R~ 



DETAIL G DETAIL H 

Ground Line 

Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

SHEET: 

• of 15 

CATE: 

5/25/201, 

DRAWN BY: 

DETAIL E 

Ground Line 

DETAIL F 


Anchor Details JC?

Midwest Roadside'---~-------i=::--;-:;--tx:;;-;;v:---1
Safety Facility owe. rw.ir. 

OS - Ancho"'9c-J 1 in.JI~ 
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Post 28 

c3 

Downstream End Section Detail 

Midwest Roadside 
Safety Facility 

89 1/2" 
[2273] 

06 

·------.. ... .. ..-
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Ground Line) 

, ..~~ b 

-

Post 29 

Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

Downstream End Roil Details 
1--~~~~~~~~~~~~-1--,...-~~ 

owe. l-IAl.IE. SCAlE: 1 :2~ REV. BY: 
OS Anchotoot - llin__RS UMTS: ;,, fmml IUJ./RK~ 

Sl'EEl: 

5 of 15 

CATE: 

CRAWN BY: 

JCP 

5/25/2012 

­­
­

http:l-IAl.IE


Nole: (1) 	6x25 IWRC IPS cobles geet the minimum breaking
strength of 42. 7 kips 190 kN) and may be 
substituted for the 6x IWRC IPS cables. 

Midwest Roadside 
Safety Facility 

Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

~~1fi~~~e~~T Coble with Load 

owe. ii.wt. 
DS-Anch0<o9e-J1if\J!S 

SHEET: 

G of 15 

OAT(: 

5/25/2012 

DRAWN BY: 

JCP 



15" 

[381 )--------~ 


7" 2 1/2" <1> 1 1 /2" 
¢l" [38) 

¢3/4"
[ 178)---~ (64) I 

(1 9 ] (25 Jl__r----------'r------.-...;,.________,: __ _._i 
¢1 1/4" 

[32) 

I 
3 /8" 

01 "- UNC 8 (25x3) Port e3 (86) 

I
R3/4" 

Rl 3/8"[20) 
[35) Part e1 

/} [1[ 
Note: (1) Dimensions ore not necessarily representative of the port;

I / 3[§£{' L ,-, see final port for actual dimensions 

3/4" I I '--1 
SHEET: 

7 ol 15Wiscons in DOT Project1/4" r201 H 
MGS with Standard CATE:(6) ""]__ __l 
Downstream Anchorage 5/25/2012=j==~1 1/4" 
SystemR3/8" _J~ [3 l ) 

[)RA'M-1 BY: 
(10) f Modified BCT Coble JC:>

Midwest RoadsideSafety Fac i I ity l;:;:ll'l'IC::::::-cNAll=r. - - . ..,..,,,--.1::RE.V=.-=gy..,.., ___,. - -- ---.==-1
Part e4 DS-Mc:hore<Je-Jlin~ llS: "1.(mm) IVJ./RKF 



5/8" [76] 

' I
__ , 

[32] [61 ] 

1 3/8" 
[35) 

__, 

R3" Rl 1/4" R2 5/8" 
Rl 

[41) 

' I 

1/2"
[38) 

[ 4b] 
Rl 9/16" 

r,t>l 

Part g 1 

Port f 1 

SHF£1: 

6 of 15 Wisconsin DOT Project 
MGS with Standard CAii:= 

Downstream Anchorage 5/25/2017
System 

CRAV.'N BY' 

R0 ads id e l=-:S:-h=o...,,ck:-1-e_o_n_d_Ey_e_N_u_t----==.....,....,.-1=.JC,..,..P-=-:---l 

ov.c. !Wit. · 1=• RtV. BY 
OS-.t.nction>;e - .lltn_R5 

Midwest 
Safety Facility 

2" 
[52] 



--

I 

3/4" 
1[19] 

1" 7 1/8" 
[25 ] [ 181 ] 

[6] 
03/4" 
[ 19) 

7 " 
( 1829) 

01/4" 

Line Post 

Port a 1 


12" 6"I (305] I [;52]M 

7 1/8" 03/4" 
(1 81 ) (19)14~a-----(3r] ~-----

I 1 3/4" 
t- [ 44]

Blockout 
Part a2 

6" 

~M 
7 1/8" ¢3/4" 
(181] (1 9 ) 

1 3/4"
t- [ 44 ] 

Alternate Blockout Option 
6"x4"x 1 4 1/4" [ 152x102x3621 Blackout 


with 6"x8"x 14 1/4 ' [ 152x203x3B2] Blockout 


6" 6" 
4" -1l2~3 Jj--

[102]--n (1512)11 (1 ~2]11 
¢3/4" I I 

7 1/8" 7 1/8" ¢3/4"
[ 181] (19) [ 181 ] 14 -r-8\/4" [ 19]14~B[362 ] ~ [362] -~-

j 
1 3/4" L 1 3/4"I- (44) I- [44] 

6"x4"x14 1/4" 6"x8"x 14 1/4" 
[ 152x102x362] Blackout [ 1 52x203x362] Blockout 

SfiEE'T: 

9 of 15Wisconsin DOT Project
MGS with Standard CATE: 

Downstream Anchorage 5/25/2012 

System 
llAA"''N IJY: 

Post Nos. 3- 27 Details JC?

Mid west Roadside l-...,..-..,...--- ------r:=-:-:::=-+::=-;::::--i 

Sofety F ocility ~-:~-J1.,_115 !IS; ;~'~:ml:,;; 

­



1/8" 
(29 ] 

3/16" 
[5]

[} 

3" 1'' 

r:/>3/4" 

7 1/2"
I (1 91] I 
 ¢ 3/4"J_ 

[76]11 

--~ [ 19) 

[ 19 ] 

¢7/8" 
( 22 ] 

17 

I I 5 1/2"
I---+- [ 140] 

(432 ] 

r:/> 1" 
(25 ] 

7 .. 
( 1829 ] 

Foundation 
Part c2 

1. 

Tube 

Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

BCT Timber Post &
Midwest Roadside Foundation Tube Details 

Safety Facility owe. NAM(. 1' 16SCAl.E: 

OS-Anehorcge- l lin_R5 Ut.:ITS: itl.[mml 

SHEET: 

10 of 15 

CATE: 

DRAWN BY: 

JC? 

REV. BY: 

KAl../RKF 

7 1/8" 
[181 ] 

23 /8" 
(606] 

BCT 
 MGS Timber 

Part c1 


4 .. 
[ 1168] 

/2" 
(445] 

3 3/4" 
[95] 

Post 

¢1 

BCT Post Sleeve Anchor Bracket Bearing Plate 
Part c7 Part c4 

SCALE 1:4 SCALE 1:8 

5/25/2012 



80" 
[2032] 

50" 
[ 1270] 

¢3/4" (19) 6x19 IWRC IPS Coble 

BCT Cable Anchor Assembly 
Part c5 

Stud Standard Swoged 
01 1/4" 

1"-8UNC rM24) (32] 
Threaded t:ntire Length Fitting 

DETAIL I 
SCALE 1:4 

Notes: ( l) 9x25 IWRC IPS meet the minimum breokinq strength of 42.7 kips
Ll 90 kN] and may be substituted for the ox l 9 IWRC IPS cables. 

8" 

[203] :1­

L~ 

r 4" 
[, 02) 

rJi 
[203] 

5/8" 
[ 16) -j t­

¢1 1/8"
[29] 

Anchor Bracket Bearing Plate 

Part c4 


Wisconsin DOT Project 
MGS with Standard 
Downstream Anchorage 
System 

SHEET: 

11 ol 15 

Cot.TE: 

CRAWN BY: 

Midwest Roadside ~a_c_r......,....A_nc_h_o_r_c_o_b_1e__~---1-.ic-P---l 
S~ 1:8 REV. BY:Safety Facility owe. NAllE. 

DS-Ancllot0qt-::llin_'<5 ''f!S: inJrT'm1 IW /Rt<r 

5/25/2012 



Three Sides 
1/4"[6.4] 5 1/2"[140] Anchor Bracket 

End Plate 
3/16"[4.8] 

13/16" 

0 0 
PLAN VIEW 	 L.....,l;,__--------,-

[2 1] 

3/4" (Typ.) 
[ 19 ] 

/ St rut 	 Yoke~ 
4" 

4" [ 102 ] 4" 2"2"7 
[ 102) [ 5 1 ] IGJ I 	 I' GJI [ 51 ] [ 102 ] 

75" 
[ 1905]

1 1 11 78" 
(1 981 ] 

FRONT VIEW 
1 3/4"Strut and Yoke Assembly 
[44lAnchor BracketPart c3 (FPA01)

3" Part c6 
(76rH-f 	 SCALE 1:8 

1
[ 152] 
 3/ 8 " 
1 1/2" -11-[ l O) 

67" IIf----------[ 1702 ] 	 ..-;yp.) [38] 
[ 13 ] 	 2 3/ 4" 

Strut [70) - ~ -
6"x3" [152x76] 10 Gauge [3.4] 

1 3/ 8" 
8 1/2" [35 ]_i_j (216] r-

Anchor Bracket End Plate 
5 1 - : :/2~hl.-
[ 140] . 

i- . R5/16" (Typ.) 


3/ 16" 	 (8) 

(5 ] 


Midwest Roadside 

1/ 2" t-+4 1/4" 
[ 13 ] -i [ 108 ] 

~-
[ 13 ] 

Safety Facility 

SCALE 1:8 


SHEET: 

12 of 15 Wisconsin DOT Project

MGS with Standard 
 CATE! 
Downstream Anchorage 5/25/2012 
System 

CRAWN BY: 

Ground Strut & JC? 
Anchor Bracket Details 

owe. NAM.E. SCALE: l :l S REV. BY: 
OS- M<:horcge - J1i1'JCi UMTS: in.(mm) IW./RKf' 



87 1/2"1------- (2223] -----­

I 43 3/4"f--- [1111) ---.i 

6' -3" [1905] W-Beom Section, 12 gouge [2.7] 
Port o3 

162 1/2"i--- - - ----- --- [4128] - ------ - --- ----! 

Ii i i ii 
I 43 3/4" 37 1/ 2" (Typ.)
f--- [1111] ---- [ 953 ) 

12' - 6" [ 381 O] W- Beom Section, 12 gouge [2.7]
Port a4 
162 1/2"

-: - - --5-9"______ [4128 ) - - ----- -----! 

[ 1499 ) 
1 ,..-K......_ 

L 43 3/4" 37 1/~yp.)
[ 111 1 1---.i- [ 953 1 ­

12
1 

- 6
11 

[381 O] W- Beom Section, 12 gouge [2.7], End Section 
Port a5 

1/2" 

--

2"st!l"xl 1l4" 4" (Typ.)
L25x32] Slot (Typ.) [51 l [102 ] 

¢3/4" 2 
L19'x641 Slot 

4 1/4" 
[108] 

DETAIL J DETAIL K 
SCALE 1:15 SCALE 1:15 

RS 1/4" 
[ 159 ] 

8"2" 
[ 2031 1­[ 51 1 (Vories)I 

l. 
[ 406 ] 

~J ~L~_l 
8[211~~" 

W- Beom Rounded End Section 

12 i~~ea£2.7] 


SCALE 1 :15 


Notes: ( 1) If rounded W- beom end section connot 
be found locally use a spoon end 
section. 

Wisconsin DOT Project
MGS with Standard 
Downstream Anchorage 
System 

Roil Section Details 

SHEET: 

13 ol 15 

CATE: 

5/ 25/ 2012 

DRAWN BY: 

JC? 



ltemNo. QTY. Description Material Specification Hardware Guide 

al 25 W6x8.5 6' Long (W152x12.6 1829] Steel Post ASTM A992 Min. 50 ksi [3(5 MPai 
(W6x9 ASTM A36 Min. 36 kst 248 M a)) PWE06 

o2 25 6x12x14 1/4" [152x305x362] Blackout SYP Grode No. 1 or better PD810o- b 

o3 1 6'-3" ( 1905] W-Beom MGS Section 12 gouge (2.7] AASHTO M180 RWM01o 

o4 12 12'­ 6" [3810) W-Beom MGS Section 12 gouge [2.7) AASHTO M180 RWM04o 

o5 2 12'-6" [3810) W-Beom MGS End Section 12 gouge [2.7) AASHTO M180 RWM 14o 

06 1 W-Beom Rounded End Section 12 gouge [2.7) AASHTO M180 RWE03o 

bl 25 5/8" Dia. x 14" Long [M 16x356] Guardrail Bolt and Nut Boll ASTM A307, Nut ASTM A563 A FBB06 

b2 25 16D Double Head Nail - -

b3 4 5/8" Dia. x 10" [ M16x254] Long Guardrail Bolt and Nut Boll ASTM A307, Nut ASTM A563 A FBB03 

b4 116 5/8" Dia. x 1 1/2" Long [M 1 6x38] Guardrail Bolt and Nut Boll ASTM A307, Nut ASTM A563 A FBB01 

b5 46 5/8" (16) Dia. Flot Wosher ASTM F844 or SAE Grode 2 Steel FWC16o 

cl 4 BCT Timber Post - MGS Height SYP Grode No. 1 or better PDF01 

c2 4 72" (1829] Long Foundation Tube ASTM A53 Grode B PTE06 

c3 2 Strut and Yoke Assembly ASTM A36 Steel Galvanized -

c4 2 8x8x5/8" [203x203x16] Anchor Bearing Plate ASTM A36 Steel FPB01 

c5 1 BCT Anchor Coble Assembly ©3/4" l 19J 6x1.9 IWRC IPS Galvanized FCAOlWire Rope 
c6 2 Anchor Brocket Assembly ASTM A36 Steel FPAOl 

c7 2 2 3/8" [ 60) O.D. x 6" (152) Long BCT Post Sleeve ASTM A53 Grode B Schedule 40 FMM02 

c8 4 5/8" Dia. x 10" [ M16x254] Long Hex Head Bolt and Nut Bolt ASTM A307, Nut ASTM A563 A FBX16a 

c9 16 5/8" Dia. x 1 1/2" Long [M 16x38] Hex Head Bolt and Nut Boll ASTM A307, Nut ASTM A563 A FBX16o 

c10 4 7/8" Dia. x 7 1/2" [M22x191) Long Hex Head Boll and Nut Bolt ASTM A307, Nut ASTM A563 A FBX22o 

cl 1 8 7/8" (22] Dia. Flot Wosher ASTM F844 or SAE Grode 2 Steel FWC22o 

,+ m SHEET: 

Wisconsin DOT Pr~ect 14 of 15 

MGS with Stondor ()AT[; 

Downstream Anchorage 5/25/2012

System 
DRAWN BY: 

Midwest Roadside Bill of Materials JCP 

Safety Facility DV.C. HAI.IL r~: ~ilN( REV. BY: 

ll'S - "'1choro9e - J 11"- R5 UNITS: i".[mm) KAl./RKr 



Item No. QTY. Description Material Specification 

d1 1 TLL-50K-PTB Load Cell NA 

e1 2 115­ HT Mechanical Splice - 3/4" [19] Dia. As Supplied 

e2 2 3/4" [190) 6x19 IWRC IPS Wire Rope IPS Galvanized 

e3 4 BCT Anchor Coble End Swoge Fitting SAE Grode 5 - Galvanized 

e4 2 Crosby Heavy Duty HT-3/4" [19] Dia. Coble Thimble As Manufactured 

f l 2 Crosby G2130 or S21 30 Bolt Tcfc e Shackle - 1 1/4" [32] Dia. with thin head bolt, Stock Nos. 1019597 and 1019604 - As Suppliednut, and colter pin, Grode A. ass 3 

g1 2 Chicago Hardware Dr~p-Forged Heavy Duty Eye
Dia. - UNF 12 [M36 

Nut - Dril led and Topped 1 1/2" [38] As Supplied, Stock No. 107 

SHEET: 

.• m Wisconsin DOT Pr~ect 15 of 15 

MGS with Stander CATE: 
Downstream Anchorage 5/25/2012
System 

DRAWN EJY: 

Midwest Roadside Bill of Materials Continued JC? 

Safety Facility owe. NAMt. rCAU:: NONE RLV. BY: 

OS- Anchor<:>e- 31;n_R:; UNfTS: in.[ mm] KAl./RKF 
-



Oownstreom 
End 

Upstream
End 

~· · 

28 Spoces C 75" [1905) • 175'- 0" (53340)­--­-­---------1 

20 1 9 18 1 7 16 15 14 1 3 12 11 1 0 9 8 7 6 5 4 3 2 1 
I 4 l ! ! I l ! ! I l I I tJ I I I 

28 27 26 25 24 23 22 21 
c 

r 

: omooo• 
1100C PLAN VIEW 

l~T PP.sis in 6' (1829] 
Long tGolvonized) 
Foundation Tubes, Ground 
Line Strut, ond BCT Coble 
Anchor 

32" 

W6x~{ 72• ~W152x12.6. 1813 
) 

~{!},9t·x~o4ng11jo;ts with 
L152x305x36"2 81ockouts 

ELEVATION VIEW 

~s· 
[ 1905 ) 
(Typ.) 

BCT PP.sis in 6' [ 1829)
long tGolvonized) Founaotion 
Tubes. Ground Line Strut, 
ond BCT Coble Anchor 

Notes: ( 1) Impact location for the 11 OOC is the midspan of post nos. 27 and 28. 

(2) The BCT onchor posts ore placed ln 0 3' (914) holes. 

(3) Critical region located between post nos. 21 ond 29. 

(4) A high-speed digital video comero shell be pieced perpendicular to 
down stream oncnor. 

(5) Vehicle ls expected to gate through. 

(6) Avoid octivoting vehicle brakes in the first 100' (30480) downstream 
of post no. 29. 

(7) Allow for o mi(li'P.um f!l,lerol cleoronce of 30' [91441 behind the system
in the first 75 [22860J downstream of post no. 29'. 

(8) Point the downstream bearing plate ond BCT coble two different colors. 

(9) Put marks on foundolion lube bolls. 

...m 
Wisconsin DOT Project ' .. '1 

MGS with Standard C.TL 
Downstream Anchorage >/'1¥10·1
System 

Midwest Roadside l=S-,ys'""t""em_ L_a_y_ou_t___= 
Safety Facility °""" ""'L 
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Ground r 3 •. Line 3 • 
: I---' (838 )[813) 

Ground 
Line

L1.. LL 
DETAIL A 

Post 23 Posl 22 

3 • 
(991) 

DETAIL C 
SCALE l : 6 

L. -~ 
SECTION 8-B 
SCALE 1 ; 12 

Wisconsin DOT Project 
MGS with Stondoro 
Downstream Anchorage 
System 

Post and Splice Ocloi.s 

, ,,, 11 

.......... 

,CWlf' 

Midwest Roadside b~,--------;.,,-,;-;"'' -t...,iiV"i..r.­
Safely Facility ~':~-l'"-'"" ., ~ "-'lfW1 1 
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1 I S lo h I. b /,ls lo Ir la. It JO J,12 ia ..~~~ 
Tesr Agency 	 MwRSF a Till 

WIDA-2 27'-11" [a.~ m) ., t1RtTes!Numbcr 
Date ' Ol>'OS/2012 I 
MASHTcstDaisnllionNo Modified J.J7..IJ '-----77' [2.U m) 
Tes! Anidc MGS ";th !llGS End Anthoragc 
Total Length 181 fl-Jin (SSJml 
KcyComponmt-W·Bwn Rail 

\'diiclc Stability 	 SatisfactoryThickness 	 12114ugc(2 66 mm) 
Vdiiclc Stopping Dis1&11cc 77 fl (23 S m) do\\nstream Top Mounting Height 	 32 in (813 mm) 

27 fl - 11 in (8 S ml Jatcnlly bdiind Key Componmt-1.inc Posts(Sos 3·271 
Type W6d S (IS2<12 6) \'chklc DamJb"C 	 Exttnsi\"C 

VDS1"1 l·RfQ-6 
Spacing 7S in (1,905 mm) 
Length 	 72 in (1,829 mm) 1CDC1"' 01-ffiAW-S 

Maximum lnrcrior Dc{onn1nion I in (2Smm)!11111.naJ 	 ASThl A992 or AJ6 
Test Aniclc Damage 	 ExlcnsivcKey Componmt - Wood Sinccr Blocls 

Dimensions 6 • 12 • 72 in (I S2 • JOh 1,829 mml !lla.imum Tes! Aniclc O.Occtions 
l'cnnanmlSet .. 9ft-6~~in (2.9m)Key Componm1 -MGS End Anchor•ge 
ll)namic 	 12fl-3Jin (3.7m)'.,DCTPcmDimcnsioos S\':x7';;x46in (140. 191 x l,168mm) 
Working Wid1h 	 l2ft-3Jin (3.7m)'"'OCT Posc Ma1mal 	 SYP Gr•de I 

Impact Sc<.crity (IS) SS 3 kip·fl (79 O kJ) > SI kip-fl (69 7 kJ) MASH limi1Foundarion Tube Dimensions 6 x 8 x ~,,, x 72 in 
(152' 203 • S • 1,829 mm) 

Found&1ion Tu~Malmo! ASThl ASJ Grode II 
Strut and Yoke Auembl)' ASThf AJ6 Goh..nizcd 

Seil Type 	 COArse Crushed um..tone 
Vdiiclc MAke llllodcl 2006 Kio Rio 

Curb. 2,491 lb (I, IJO kg) 
Testlncniol 2,449lb(t.lll kg) 
Gross Static 2,619 lb (1,188 kg) 

Impact Condilions 
Speed 62 omph (99 8 km/h) 
Angle (vchiclcc.g) 2S Sdeg 
Angle( vehicle orientation). 21 2 deg 
Impact Location 4 in (102 mm) US of midspan b1wn post nos 27 & 28 

Exit Conditions 
Sp~ 32 2 mph (SI 8 km1b) 
Anglc(vehiclcc g) .... IS 9 deg 
Angle (vehicle orientotion) 28 Odes 

Transducer Data 

E\·aluaiion Crircri.s 

OJ\' l.ongitudinol 
IVs 

(mis) La1eral 

ORA l.on•iludinal... La1eral 

TJllV - IVs (mis) 

PllD-u's 
ASI 
Roll An•lc - de"-
Pilch Anolc- de~ce 
Yaw An•lc • d=ce 

EDR-3 
-37.06 

(.I UOI 
·IS 22 
1-164\ 
-14 87 
4.13 

NIA 

NIA 
1.34 
NIA 
NIA 
NIA 

Transducer 
ors DTS·SLICE 

-J489 .J6.S6 
f-1063) 1-11 141 
-IS64 -1446 
1-1.77\ •-141) 
·14.89 .14 77 
-I SJ S.32 

NIA 42.24 
112.87\ 

NIA 11.48 
129 I.JI 
NIA 10.S 
NIA .74 
NIA 33.J 

'''\\'-beom rotaled backward almost CJO degrees Vdi1cle was not redirected. 

MASH Limit 

540 
II:? 2) 
:;40 

112 21 
:S20.49 
<20.49 

Nol required 

Not rectuired 
Not ,..,uired 

7S 
7S 

NIA 

Figure 145. Summary ofTest Results and Sequential Photographs. Test No. WIDA-2 
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I NTENDED USE 

The trailing-end anchorage system is intended fo r use with any Midwest Guardrail System (SG R20a-c, 
SG R2 1a-b. SGR22a-b, SGR23a-b, SG R28a-f. SGR38a-b. SGR39) or equivalent 3 1" [787) tall W-bcam 
guard rail system. The trailing-end anchorage system has been crash tested under Test Level 3 (TL-3) 
conditions and deemed acceptable nccording to the i\1011110/ for Assessing Safety llardware (MASH) 
performance. The trailing-end anchorage system should be used where needed to anchor downstream encl o f 
guard ra i I and ( I ) end-on impacts wi II not occur or (2) end term inal is placed outs ide of c I ear zone for oppos ite 
direction traffic. A length o f 150·· (381 O] upstream from the fi rst PDFO 1 post must consist of standard (75'. 
[ 1905]) post spacing guardra il before reduced post spac ing may start. 

The non-gating, red irecti ve length-of-need of 1he trailing-end anchorage system is 3 I ·_3·· 19525) from the 
centerline of the last PDr:Ql post and includes four PWE06 or PDE02 or PDE20 posts contnined in a standard 
Mid\\ eSt Guardrail System (SG R20a-c). The trailing-end anchorage system should be used in locations where 
a \\Orking width envelope is described as fo llows: 

I. 	 nt the last PDf-0 I post, 125" [3175] of working width recommended; 
2. 	 at 225" [5715] upstream from the last PDFOI post. 65" [ 1651) of working width recommended: 
3. 	 linearly interpolate between 125" [3 175] and 65"(165 1] such that for every 3~" f95 l longitudinally 

upstream from the last PDFOI post, 1·· l25] less of working width recommended (e.g., at 75" 11905] 
upstream from the last PDFO I post, I05'' [2667) of working width is recommended); 

4. 	 linearly interpolate between 65" [1651) and 60" [1 524] such that for every additional 15'' 1381] 
longitudinally upstream from 225" [57 15] upstream from the last PDFO 1 post, I" 125 j less of working 
width recommended (e.g., at 255'' [6477 1 upstream from the last PDFOl post. 63'' [1600] of working 
width is recommended); and 

5. 	 at greater than or equa l to 300" [76201 upstream from the last PDl'OI post, 60" (1524] of working 
width recommended. 

COMPONENTS 
Unit Length = 279 3/8'' (7096] 

DESIGNATOR COMPONENT NUM BER 
l'BBO I Guardrail Bolt and Nut 12 
FBB03 Guardrail Bolt and Nut 2 
FBB06 Guardrail Bolt and Nut 1 
FBX l6a I lex Head Bolt ( IO" [254 J) and Nut 2 
FBX16a I lex Head Bolt ( I 1 /2" [3 8]) and Nut 8 
FBX22a I lex I lead Bolt (7 I /2" [ 191)) and Nut 2 
FCAO I BCT Anchor Cable Assembl) 
PDBlO MGS Timber Blockout 

orPDBl l MGS Timber Blockout 
PWE06 Wide-Flange Guardrail Post 

or PDE02 Timber Guardrail Post 
or PD E20 White Pinc Guardrail Post 

FMM02 BCT Post Sleeve 
l'PAOI Anchor Bracket Assembly 
FPBOI BCT Bearing Plate 
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COMPONENTS 
Unit Length = 279 3/8 .. [7096] 

DESIGNATOR 
FWC l6a 
FWC22a 
PDFO I 
PTE06 
RWE03a 
RWM 14a 
PFP02 

COMPONENT 
Circular Washer 
Circular Washer 
BCT Timber Post 
Foundation Tube 
W-Beam Rounded End Section 
W-Bearn MOS End Section 
Strut and Yoke Assembly 

NUMBER 
22 
4 
2 
2 

ELIGIBILITY 
Eligibility wi ll be pursued. 
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