
US.Deportment 
ofTransportation 

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

Federal Highway 
Administration 

February I 0, 20 16 In Reply Refer To: 
llSST/ B-258 

Mr. John Wright 
Indiana Depa11mcnt of Transportation 
I 00 N. Senate Ave. 
Indianapolis. IN 46204 

Dear Mr. Wright: 

This letter is in response to your September 3. 20 15 request for the Federal I I ighway 
Administration (fl IWA) to review a rm1dside safety device, hardware, or system for eligibility 
for reimbursement under the Pedcral-aid highway program. This PHW/\ letter of eligibili ty is 
ass igned FH\V A control number B-258 and is valid until a subsequent letter is issued by FHW /\ 
that expressly re ferences this device. 

Decision 

The following devices are eligible, with details provided in the fo rm which is attached as an 
integral part of th is letter: 

• fndiana Anchored Temporary Concrete Barrier 

Scope of this Letter 

To be found eligible for r ederal-aid funding. new roadside safety devices should meet 1he crash 
test and evaluation criteria contained in the American Association of State 1lighway and 
Transpor1ation Ofli cials' Manual for Assessing Safety I lardware (MASI I). I lowcver, the 
f' l-TWA, the Department ofTransportat ion, and the Uni ted States Government do nol regulate the 
manufacture of roadside safety devices. Eligibility for reimbursement under the r cderal-aid 
highway program does not establish approval. certi ticnLion or endorsement of the device for any 
particular purpose or use. 

This letter is not a detem1inat ion by Lhc r:HWA, the Department ofTransportation, or the United 
States Government that a vehicle crash involving the device will result in any pari icular 
outcome, nor is it a guarantee of the in-service performance of this device. Proper 
manufacturing, inslnllalion, and maintenance arc required in order for this device to function as 
tested. 

This finding of eligibility is limi ted to the crnshwonhiness of the system and docs not cover other 
structural features. nor confom1ity with the Manual on Uniform Traffic Control Devices. 
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Eligibility for Reimbursement 

Based solely on a review ofcrash test results and certifications submitted by the manufacturer, 
and the crash test laboratory, FHWA 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: Indiana Anchored Temporary Concrete Barrier 
Type ofsystem: Precast concrete F-Shape barrier, using J-J Hook 

connection, bent angle plates at third points of each barrier 
unit, wedge anchor studs, and bolt down top plates 

Test Level: MASH Test Level 3 
Testing conducted by: Texas Transportation Institute 
Task Force 13 Designator: NA 
Date of request: September 3, 2015 
Date initially acknowledged: October 21, 2015 
Date of completed package: February 2, 2016 

FHW A concurs with the recommendation of the accredited crash testing laboratory as stated 
within the attached form. 

Full Description of the Eligible Device 

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

Notice 

If a manufacturer makes any modification to any of their roadside safety hardware that has an 
existing eligibility letter from FHWA, the manufacturer must notify FHWA ofsuch 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. 
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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. 

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 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 

• 	 To prevent misunderstanding by others, this letter of eligibility designated as FHWA 
control number B-258 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 proprieta ry products are contained in Title 23, Code or Federal 

Regulations, Section 635.411. 

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 

September 03, 2015 Ci New ('ResubmissionDate of Request: I 
Name: John Wright 

... Company:GI Indiana Department ofTransportation 
~ Address: 100 N. Senate Ave., Indianapolis, IN 46204E 
.a
:s Country:.,,, USA 


Michael S. Griffith, Director 

To: 

FHWA, Office of Safety Technologies 

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

ii=T-ll 
System Type Submission Type Device Name I Variant Testing Criterion 

Test 
Level 

'B': Barriers (Roadside, 
Median, Bridge Railings) 

Ci Physical Crash Testing 

(' Engineering Analysis 

Indiana Temporary 
Anchored Concrete 
Barrier 

AASHTOMASH n3 

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: John Wright Same as Submitter [8l 

Company Name: Indiana Department ofTransportation Same as Submitter 181 
Address: 100 N. Senate Ave., Indianapolis, IN 46204 Same as Submitter [8l 

Country: USA Same as Submitter IZI 
Enter below all disclosures of financial interests as required by the FHWA 'Federal-Aid Reimbursement 
Eligibility Process for Safety Hardware Devices' document. 

In regard to the Indiana DOT Temporary Anchored Concrete Barrier, m Proving Ground had/has no financial 

interests. Indiana DOT contracted for the service of crash testing this barrier according to specifications for 

American Association of State l:lighway and Transportation Officials (AASHTO) Manual for Assessing Safety 

Hardware (MASH) Test 3-11, for which m Proving Ground was compensated for the cost to perform the test. 

No consulting relationships, research funding or other forms of research support, patents, copyrights, other 

Intellectual property Interests, licenses, contractual relationships, business ownership or investment Interests are 

retained for them Proving Ground. 
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PRODUCT DESCRIPTION 

(i' New Hardware or 
• Significant Modification 

(" Modification to 
Existing Hardware I 

INDOT conducted three tests for this Temporary Anchored Concrete Barrier system. All three tests used a 
standard 31 Inch F-shape concrete barrier. Each barrier segment was 10 ft long, 31 Inches tall and 24 Inches 
wide at the bottom, tapering to 1Oinches wide at the top. Due to different barrier wall suppliers, some barriers 
had a 3 inch reveal and some had a 2 Inch reveal. Placement of those segments are detailed in each report. All 
barrier used J-J hooks for connection. 

Test 1 (Test Report# 690900-INDl )- conducted Jan. 8th, 2015. This test utilized a 90° bent angle plate at each 
joint. This test failed and is not part of this request. Photos, video and the report are attached for viewing 
purposes. This was the barrier that Indiana currently uses and had been used for some time with no reported 
naws. 

Test 2 (Test Report# 690900-IND2)- conducted April 16th, 2015. This test utilized three bent angle plates per 
barrier and a 4 bolt top plate recessed into the barrier. The top plate holes were formed into the concrete using 
ferrule loops as discussed in the report. The test passed but we noticed a construction problem where it was 
hard to line up the 4 top plate bolts due to variances in the J-J hook installation. Also the ferrule loops were 
poured into the concrete barrier, so could not use existing temporary barrier and convert it into the anchor 
barrier, so, we preceded with a third test. 

Test 3 (Test Report# 690900-IND3)- conducted May 19th, 201 S. This test utilized three bent angle plates per 
barrier and a 2 bolt top plate connecting the barriers that were not recessed. The top plate holes were pre­
drilled and expansion anchors were Inserted as discussed in the report. Note that the top plate bolts were 
tightened with no specific torque value. 

CRASH TESTING 
A brief description of each crash test and its result: 
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Required Test 
Number 

Narrative 
Description 

Evaluation Results 

3-10 (1100() 

For anchored precast barrier systems, MASH Test 3-11 (2270 
kg. Pickup@ 100 km/hr@ 25 degrees impact angle), which 
was performed for this project, ls the critical test for barrier 
strength. Mash Test 3-10 (1100 kg small car@ 100 km/hr@25 
degrees Impact angle) is critical for vehicle stability and 
occupant risk. For MASH Test 3-10, and anchored barrier like 
the one tested for this project, the barrier lateral deflection is 
typically small and the barrier behaves more like a rigid 
barrier. 

Arigid New Jersey Barrier has been successfully tested to 
MASH 3-10 Specification (see Midwest Roadside Safety Facility 
Test Report 2214NJ·1). Other successful small car tests were 
reported on the F-Shape Barrier and New Jersey Safety Shape 
barrier. They are referenced as follows: 

1.) m no. 7069-3 reported in two volumes FHWA-RD93-058, 
"Testing of New Bridge Rail and Transitions Designs, Volume 1: 
Technical Report "FHWA-RD-93-064 "testing of New Bridge 
Rail and Transition Designs Volume 7: Appendix F 32-inch 
(813-mm) F-Shape Bridge Railing·. 
2.) 42-inch Safety Shape Test with Small Car ­ TTI Test No. 
4348-1 reported In •oevelopment of High-Performance 
Median Barrier" 

For Test Report 2214NJ-1, the safety shape barrier was 
impacted by a 2579-lb passenger car at 60.8 mph and 26.1 
degrees Impact angle. This test was successful with respect to 
MASH criteria. While MASH Test 3-1 Ohas not been performed 
to date on a rigid F-Shape barrier, the F-Shape has been 
successfully tested with an 817 kg. small car at 60 mph and 
21.4 degrees impact angle and reported in Project 7069-3 
herein. A comparable test on the New Jersey Shape was 
performed at a lesser 15 degree Impact angle and reported in 
Project 4348-1 (843 kg. small car at 62.6 mph at 15.0 degrees 
impact angle). This test was also deemed successful. 

TTI has reviewed the data summaries for the small car tests 
provided herein on the F-Shape and New Jersey Shape. Based 
on the results of these tests, the F-Shape performed better for 
the small cars tests (more stable) even with a higher impact 
angle. Therefore, under the MASH guidelines, the F-Shape 
should perform better than the New Jersey Shape barrier 
which has been successfully tested to MASH. Therefore, the 
MASH Test 3-10 was deemed unnecessary for this testing. 

Non-Critical, not conducted 
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Required Test 
Number 

Narrative 
Description 

Evaluation Results 

3-11 (2270P) 

Tl-3 test of a 31 inch F-shape concrete barrier .. Each barrier 
segment was 10 ft long, 31 Inches tall and 24 inches wide at 
the bottom, tapering to 10 inches wide at the top. 

Test 1 ffest Report# 690900-INDl)- report submitted for 
viewing purposes only. 

Test 2 (Test Report# 690900-IND2)- The Indiana Anchored 
Temporary Barrier with wedge anchor studs contained and 
redirected the 2270P vehicle. Maximum dynamic deflection 
during the test was 11.9 Inches. Maximum occupant impact 
velocity and subsequent ride down accelerations were 15.1 ft/ 
s longitudinal OIV, 24.6 ft/s lateral OIV and 5.1 Glongitudinal 
RDA and 11.2 G lateral RDA. No deformation or Intrusion of 
the occupant compartment occurred. The 2270P vehicle 
remained upright during and after the collision event. 
Maximum roll was 18° and maximum pitch was 18°. Occupant 
risk factors are within limits specified In MASH. The test was 
successful for a Tl-3 crash test. 

Test 3 ffest Report# 690900-IND3)-The Indiana Anchored 
Temporary Barrier with wedge anchor studs contained and 
redirected the 2270P vehicle. Maximum dynamic deflection 
during the test was 13.3 Inches. Maximum occupant impact 
velocity and subsequent ride down accelerations were 16.7 ft! 
s longitudlnal OIV, 24.3 ft/s lateral OIV and 8.9 G longitudinal 
RDA and 10.8 G lateral RDA. No detached elements, fragments 
or other debris was present to penetrate or to show potential 
for penetrating the occupant department, or to present 
hazzard to others In the area. The 2270P vehicle remained 
upright during and after the collision event. Maximum roll 
was 26° and maximum pitch was 25°. Occupant risk factors are 
within limits specified In MASH. The test was successful for a 
Tl-3 crash test. 

PASS 

3-20 (1100() Not relevant, transition not tested for this system Non-Critical, not conducted 

3-21 (2270P) Not relevant, transition not tested for this system Non-Critical, not conducted 

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.): 
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Laboratory Name: 


Laboratory Signature: 


Same as Submitter 0Address: 

Country: USA Same as Submitter 0 
Accreditation Certificate ISO 17025 Laboratory Testing Certificate# 3821.01 
Number and Dates of current Accreditation date 02/1912015 through 04-30/2017 
Accredi tation period : 

Submitter Signature•: ,1 -.1 
2016.02.02 
07:01 :57-05'00' 

Submit Form 

ATTACHMENTS 
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 
support of this request. 

3) A drawing or drawings of the device(s) that confom1 to the Task Force-13 Drawing Specifications 

[Hardware C11!.i1k Dnt\\ jn~ St!IO!.lnnh]. for proptictary products. a single isometric line drawing is 

usually acceptable to illustrate the product. with cktailed speci fications, intended use, and contact 
inforn1ation provided on tJ1e reverse. Additional drawings (not in TF-13 fom1at) showing details that 
are relevant to understanding the dimensions and perfonnance of the device should also be submitted 

to facilirate our review. 

FHWA Official Business Only: 

Eligibility Letter AASHTO TF13 

Number Date Designator Key Words 
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General Information 

Test Agency ............. - ........ Texas A&M Transportation Institute (TT!) 

Test Standard Test No....... MASH Test 3-11 

TII Test No ........................ 690900-IND2 

Date ..................................... 2015-04-16 


Test Article 
Type ..................................... Temporary Concrete Barrier 
Name ................................... Indiana Anchored Temporary Barrier with 

Wedge Anchor Studs and Top Connectors 
Installation Length ............ 201.6 ft 
Material or Key Elements ... 9 rt-11 Inch F-shape conaete bamers 

anchored with steel anchor brackets. wedge 
anchor studs. 4-boll top plates in pockets 

Soll Type and Condition....... Concrete pavefTlent. dry 
Test Vehfclo 

Type/Designation................ 2270P 

Make and Model .............. .. 2008 Dodge Ram 1500 Pickup 

Curb ..................................... 4899 lb 


0'" Test Inertial .......................... 5044 lb 

Vt Dummy ................................ No dummy 


I Gross Static ......................... 5044 lb 
0 
C\ 

l 

Traffic Side 
31" Field Side 

Impact Conditions 
Speed .......................... ...... . .. 62.7 mi/h 
Angle ............ .............. .. .........25.3 degrees 
Location/Orien tation ................. .4.7 upstrm 8-9 

Impact Severity ........................... 121.1 kip 'ft 
(+5%) 

Exit Conditions 
Speed ....................................... 53.8 mi/h 
Angle ....................................... 4.8 degrees 

Occupant Risk Values 

Longitudinal OIV........................15.1 fl/s 

Laleral OIV ...............................24.6 fUs 

Longitudinal RDA....................... 5.1 G 

Lateral RDA............................... 11 .2 G 

THIV .........................................31 .9 km/h 

PHO ......................................11 .7 G 

ASL.......................................1.64 

Longitudinal 50-ms Average ...... ·7.7 G 

Lateral 50-ms Avg ....................12.5 G 

Vertical 50-ms Avg ....................· 4.1 G 


Post-Impact Trajectory 
Stopping Distance ......................... 240 fl dwnstrm 

54 rt twd traffic 
Vohlcle Stability 


Maximum Yaw Angle ..................... 54 degrees 

Maximum Pilch Angle .................... 18 degrees 

Maximum Roll Angle ..................... 18 degrees 

Vehfcle Snagging .......................... No 

Vehicle Pocketrng ....................... _. No 


Test Artlclo Deflections 
Dynamic ........................................ 11 .9 inches 
Permanent.. ................................... 11 .9 inches 
Working Width ............................... 28. 1 Inches 

Vohlc lo Damage 
VDS ............................................ 11LFQ5 
CDC ............................................. 11FLEW4 
Max. Exterior Deformation ............. 12.0 Inches 
OCDI ............................................. FSOOOOOOO 
Max. Occupant Compartment 

Deformation ............................. None 


I 
IV Figure 5.9. Summary of Results for MASH Test 3-11 on Indiana Anchored Temporary Bar rier with Wedge Anchor tuds. 
V\ 
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General Information 

Test Agency ........................ Texas A&M Transportation Institute (TTI) 

Test Standard Test No . ....... MASH Test 3-11 

TII Test No. ....................... 690900-IND3 

Date .................................... 201 5-05-19 


Test Artlclo 
Type .................................... Temporary Concrete Barrier 
Name .................................. Indiana Anchored Temporary Barrier with 
Installation Length ............... Wedge Anchor Studs and Modlfied Top 

Connectors 
Material or Key Elements .... 10-ft F·shape concrete barriers anchored 

with steel anchor brackets, wedge anchor 
studs, and 2-bolt top plates 

Soll Type and Condition ....... Concrete pavement dry 


Test Vehicle 

Type/Desfgnallon ................ 2270P 

Make and Model.. ................ 2008 Dodge Ram 1500 Pickup 

Curb .................................... 4956 lb 

Test Inertial ......................... 5021 lb 

Dumrny ................................ No dummy 

Gross Static ......................... 5021 lb 


Impact Conditions 
Speed ...... ............................. 62.5 mVh 
Angle .................................... 26.1 degrees 
Location/Orientallon ............ .43 inches 

upstrm of 8-9 
Impact Severity ...................... 126.9 kip-ft 
Exit Conditions (+9.9%) 

Speed................................... 53.9 milh 

Angle .................................... 3.8 degrees 


Occupant Risk Values 

Longitudinal OIV ................... 16.7 ft/s 

Lateral OIV ........................... 24.3 Ills 

Longitudinal RDA.................. 8.9 G 

Lateral RDA .......................... 10.8 G 

THIV.................................... 31.7 km/h 

PHO ..................................... 11 .8 G 

ASI ..................................... 1.66 


Max. 0.050..s Average 
Longltudinal... .................... -7.8 G 
Lateral ..................... .......... 12.7 G 
Vertical ............................. -4.5 G 

Post-Impact Trajectory 
Stopping Dislance ...................... 193.5 ft dwnstrm 

28 ft twd field side 
Vehicle Stability 


Maximum Yaw Angle .................. 30 degrees 

Maximum Pitch Angle ................. 25 degrees 

Maximum Roll Angle ................... 26 degrees 

Vehicle Snagging ........................ No 

Vehicle Pocketing ....................... No 


Tost Article Deflections 
Dynamic ..................................... 13.3 inches 
Permanent.. ................................ 4.5 Inches 
Working Width ............................ 30.1 inches 

Vehlclo Damage 
VOS ....................................... 11LFQ4 
CDC ........................ ................. 11 FLEW3 
Max. Exterior Deformation .......... 20.0 inches 
OCDI .......................................... LFOOOOOOO 
Max. Occupant Companment 

Deformation ......... ................. 1.25 Inches 


Iv Figure 5.10. Summary of Resul ts for MASH Test 3-11 on the Tnd iana Anchored Temporary Barrier with Wedge Anchor 
C\ 

Studs and Modified Top Connection. 
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