
US. Deportmenl 
of Tronsportolion 

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

Federal Highway 
Admlnlst ration December 23. 20 15 

In Reply Refer To: 
I ISST/B-255 

Ms. Karla Lechtenberg 
Midwest Roadside Safety Facility 
130 Whittier Research Center 
2200 Vine Street 
Lincoln. NE 68583-0853 

Dear Ms. Lechtenberg: 

This leHer is in response Lo your May I I. 2015 request for the federn l I Iighway Administration 
(Fl IWA) to review a roadside safety device, hard ware, or system for eligibility for 
reimbursement under the Federal-aid highway program. This FHWA letter or eligibility is 
assigned FHWA control number B-255 and is valid until a subsequent letter is issued by FHWA 
that expressly references th is device. 

Decision 

The following devices are eligible, with details provided in the fonn which is attached as an 
integral part oflhis letter: 
• Low-Deflection Portable Concrete Barrier Version I 

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 Highway and 
Transportati on Officials' Manual for Assessing Safety Hardware (MASH). However. the 
Fl I WA. the Dcpar1ment of Trnnsponation. and the Uni ted States Government do not regulate the 
manufacture of roadside safety devices. Eligibi lity for reimbursement under the Federal-aid 
highway program docs not establish approval, certification or endorsement or the device for any 
particular purpose or use. 

This letter is not a determination by the FHWA. the Department ofTransportation. or Lhe United 
States Government that a vehicle crash involving the device will 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 thi.s device to function as 
tested. 

This finding of eligibility is limited to the crash worthiness of the system and does not cover other 
structural features, nor conformity with the Manual on Uniform Traflic 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: Retrofit, Low-Deflection Portable Concrete Barrier Version 1 
Type of system: Longitudinal Barrier 
Test Level: MASH Test Level 3 
Testing conducted by: Midwest Roadside Safety Facility 
Task Force 13 Designator: SWC20a-b 
Date of request: May 11, 2015 
Date initially acknowledged: May 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 ofany 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 of continued 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 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 of your 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-255 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 contained in Title 23. Code of Federal 
Regulations, Section 63 5 .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 
Of Highway Safety Hardware 

Date of Request: May 11, 2015 I @'.·New O Resubmission

.. 
cu 

Name: Karla Lechtenberg

Company: Midwest Roadside Safety Facility 
~ 
E 

.Q 
:s 

Cl) 

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

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. 

j_!Rtil"'~~I":_'l..h'TJ.J:!

System Type Submission Type Device Name I Variant Testing Criterion 
Test 
Level 

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

(!Physical Crash Testing 

C FEA &V&V Analysis 

Ci Engineering Analysis 

Retrofit, Low-Deflection 
Portable Concrete Barrier 
Version 1 

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 [81 

Company Name: Midwest Roadside Safety Facility Same as Submitter [81 

Address: 130 Whittler Research Center, 2200 Vine Street, Lincoln, NE 68583 Same as Submitter [81 

Country: USA Same as Submitter [81 
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PRODUCT DESCRIPTION 

Modification to €New Hardware \;·,, Existing Hardware 

The Low-Deflection Portable Concrete Barrier Version 1system (SWC20a) Is comprised of Portable F-shape 
Concrete Barrier Element (SWC09) joined with the Portable Concrete Barrier Connector Pins with or without the 
retainer bolt (FMW02 or FMW03) and stiffened by attachment ofasteel cap across each joint of the barrier 
system and the addition of tubular beams on both faces of the barrier. The system is not anchored to the 
roadway surface and Is designed for use with PCB segments (SWC09) placed In a straight line or large-radius 
curves where the design tolerances can accommodate the small angels between adjacent barrier segments. A 
42-in. long, 10-gauge, ASTM A1011 Grade SO bent steel cap was centered across each joint and through-bolted 
to the barriers with either four 12 3/4-ln. long, ASTM A449 bolts with nuts (FBX24b) and washers (FWC24a) on 
both sides of the barrier or four 14-ln. long, ASTM A449 threaded straight anchor studs with nuts (FRS24b) and 
washers (FWC24a) on both sides of the barrier. A 153 3/6-ln. long, 5-ln. x 5-ln. x 3/16-ln. ASTM A500 Grade B 
steel tube was welded to the steel cap on both sides of the barrier. The steel tubes were spliced at the center of 
each Portable F-shape Concrete Barrier Element (SWC09). Each splice contained a 22-in. long, 4 1/2-ln. x 4 1 /2-in. 
x 1 /2-in. U-shape bent ASTM A572 Grade SO steel splice Insert which was placed Inside the end of each of the 
adjoining tubes. The tube splices were bolted together on both the front and back sides with four 6 1 /2-ln. long, 
3/4-in. diameter Grade 5 bolts with nuts (FBX20a) and washers (FWC20a) under the head of the bolt and the 
nut. The bolts and threaded anchor studs should not have more than 1/2 in. of length exposed past the end of 
the nut. 

CRASH TESTING 

Required Test Narrative Evaluation Results 
Number Description 

In test no. 7069-3 found In FHWA report nos. FHWA-RD-93-058 and 
FHWA-RD-93-064, a rigid, F-shape bridge rail was successfully 
Impacted by asmall car weighing 1,800 lb at 60.1 mph and 21.4 
degrees according to the American Association of State Highway 
and Transportation Officials (AASHTO) Gulde Specifications for 
Bridge Railings. Rigid New Jersey safety shape barriers struck by 
small cars have been shown to meet safety performance standards. 

3-10 (1 lOOC) In test no. 2214NJ-1 found in MwRSF report no. TRP-03-177-06, a WAIVER REQUESTED 
New Jersey safety shape barrier was Impacted by apassenger car 
weighing 2,S79 lb at 60.8 mph and 26.1 degrees according to the 
TL-3 standards set forth In MASH. Temporary New Jersey safety 
shape concrete median barriers have experienced only slight 
barrier deflections when Impacted by small cars and behave 
similarly to rigid barriers. Therefore, the 11 DOC passenger car test 
was deemed unnecessary for this system. 

A brief description of each crash test and its result: 

I
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Required Test 
Number 

Narrative 
Description 

Evaluation Results 

3-1 1 (2270P) 

The results of test no. RDTCB-1 conducted on September 5, 2012 
are found In MwRSF report no. TRP-03-295-14. A4,998-lb plcku p 
truck with a simulated occupant seated In the right-front seat, 
Impacted the low-deflection PCB version 1system offset 24 In. from 
the edge ofa simulated bridge deck at a speed of63.6 mph and at 
an angle of 24.9 degrees. At 0.202 sec after Impact, the vehicle 
became parallel to the system with a speed of 52.1 mph. At 0.590 
sec, the vehicle exited the barrier system at aspeed of 48.2 mph 
and at an angle of 14 degrees. The vehicle was smoothly redirected. 

Exterior vehicle damage was moderate. Interior occupant 
compartment deformations were minimal with a maximum of 11A 
in., consequently not violating the limits established in MASH. 
Damage to the barrier was also moderate, consisting ofvehicle 
contact marks on the front face of the PCB segments and steel 
tubes, concrete spalllng, concrete cracking and failure, and 
permanent deformation of the steel tube rails. The maximum 
lateral dynamic barrier deflection was 43 in., which included tipping 
of the barrier at the top surface. The working width of the system 
was 55.1 In. All barrier segments were safely retained on the edge 
of the bridge deck. All occupant risk measures were within the 
recommended limits, and the test vehicle showed no tendency to 
roll over. 

PASS 

3-20 (11000 Not Applicable WAIVER REQUESTED 

3-21 (2270P) Not Applicable WAIVER REQUESTED 

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 [81 

Address: 
130 Whittler Research Center, 2200 Vine Street, 
Lincoln, NE 68S83-0853 

Same as Submitter [81 

Country: USA Same as Submitter [81 
Accreditation Certificate 
Number and Date: 

A2LA Certificate Number: 2937.01, Valid to November 30, 2015 

*Karla
Submitter Signature : L ht b ec en erg 
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ATTACHMENTS 

Eligibility Letter AASHTOTF13 

Number Date Designator Key Words 

Attach to this form: 
1) A copy ofthe full test report, video, and a Test Data Summary Sheet for each test conducted in 

support of this request. 
2) A drawing or drawings ofthe device(s) that conform to the Task Force-13 Drawing Specifications 

[Hardware Guide Drawing Standards]. For proprietary products, a single isometric line drawing is 
usually acceptable to illustrate the product, with detailed specifications, intended use, and contact 
information provided on the reverse. Additional 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: 



MIDWEST ROADSIDE SAFETY FACILITY 

December 21, 2015 

Subject: Small Car Test Waiver Information 

Dear Will: 

This letter is intended to address the request by FHWA for additional information 
pertaining to vehicle stability of the small car in regards to the Retrofit. Low
Deflection Portable Concrete Barrier Version 1 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. 

In test no. 7043-2 found in Volume II - Appendices of NCHRP Project 22-6 (final 
report NCHRP 318), a rigid, New Jersey shape concrete barrier was successfully 
impacted by a small car weighing l,722 lb at 59.9 mph and 21.9 degrees similar to the 
standards set forth in NCHRP 350. In test no. 7043-12 found in Volume II 
Appendices of NCHRP Project 22-6 (final report NCHRP 318), a rigid, New Jersey 
shape concrete barrier was successfully impacted by a small car weighing 1,695 lb at 
61.6 mph and 20. l degrees similar to the standards set forth in NCHRP 350. In test no. 
7069-3 found in FHWA report nos. FHWA-RD-93-058 and FHWA-RD-93-064, a rigid, 
F-shape bridge rail was successfully impacted by a small car weighing 1,800 lb at 60. l 
mph and 21.4 degrees according to the American Association of State Highway and 
Transportation Officials (AASHTO) Guide Specifications for Bridge Railings. 

During all three tests, the small car climbed the face of the barrier and became airborne. 
Although the small cars were airborne for a brief period, the vehicle remained upright 
and was smoothly redirected. The geometry of the F-shape exhibited improved vehicle 
stability characteristics when compared to the New Jersey shape even though both 
barrier shapes allow the small car to climb the face of the barrier. 

Further, in test no. 2214NJ-l found in MwRSF report no. TRP-03-177-06, a rigid, New 
Jersey safety shape barrier was successfully impacted by a passenger car weighing 
2,579 lb at 60.8 mph and 26. l degrees according to the TL-3 standards set forth in 
MASH. The l l OOC vehicle once again climbed the face of the barrier and became 
airborne, but remained upright and was smoothly redirected. Therefore, based on the 
above noted tests, the l l OOC passenger car test was believed to be unnecessary for this 
system. 

130 Whittier Research Cenlef I P.O. Box 830853 I Lincoln, NE 68583-0853 I mwrsf.unl.edu 
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If you need any further information or clarification, please feel free to contact Dr. Ron 
Faller, Bob Bielenberg, or myself. 

Sincerely, 

;!J,J... a;;1~t 
Karla A. Lechtenberg 
Research Associate Engineer 

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

130WhittierResearchCenter I P.O.Box830853 I Lincaln,NE 68583-08531 mwrsf.unledu 
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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 Retrofit, Low
Deflection Portable Concrete Barrier Version 1 and Version 2 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, 

±tt--{2 ;;r/dfe,..b<t 
Karla A. Lechtenberg 
Research Associate Engineer 

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

130 Wlcittier Research Center I P.O. Box 830853 I Lincoln, NE 68583--0853 I mwrsf.unl.edu 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 

MIDWEST ROADSIDE SAFETY FACILITY (MwRSF)1 


Universiry of Nebraska-Lincoln 

4800 NW 35111 S treet 

Lincoln, NE 68524 


Ms. Karla Lechtenberg Phone: 402 472 9070 


MECHAN ICAL 

Valid To: November 30, 20 17 	 Certificate Number: 2937.0 1 

In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to this 
laboratory to perfonn the following tests : 

Test Mcthods2 

Full-Scale Vehicle Crash Tests of Highway Sa fety NCH RP Report 350; MASH; EN 13 17 
Features 

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 2 Dy nam ic Tests of Highway Non-Standard Test Method: Dy nam ic 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 2 Bog ie Testing fo r Non-Standard Test Method: Dy namic Testing o f 
Breakaway Supports Breakaway Supports; AASHTO Breakaway 

Poles and Supports; NCHRP Report 350 

On the fo llowing types ofproducts. materials, and/or s tructures : Metal, Wood, Concrete and Plastic Structures, 
Components ofStructures, Fasteners, and Roadway Pavements. 

1 Administrative o ffice located a t: 2200 Vine Street, 130 Whittier Building, Lincoln, NE 68583-0853. 

2 This laboratory meets A2 LA RI 04 - General Requirements: Accreditation ofField Testing and Field 
Calibration l aboratories for these tests . 

(A2LA Cert. No. 2937 .01) 12117/201 5 

5202 Presidents Court, Suite 220 I Frederick. MD 2 I 703-8398 Phone: 30 I 644 3248 I Fox: 240 454 9449 www.A2LA.org 

http:www.A2LA.org


Accredited Laboratory 
A2LA has 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 ISO-ILAC-IAF Communique doted 8 January 2009). 


Presented this l 7'h day of December 2015. 

Pr!!::~ffr= 
For the Accreditation Council 
Certificate Number 2937.01 
Valid to November 30, 2017 

Fer :he lcsls fc which this cccrcditction cpp!ie~. p!ec~e refer to !he loboroto'Y'S Merhonical Scope of Ac-crerlitntion. -
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MIDWEST ROADSIDE SAFETY FACILITY 

December 14, 2015 

Subject: Small Car Test 

Dear Will: 

This letter is intended to address the question pertaining to concerns for occupant 
compartment intrusion with the 11 OOC vehicle raised by FHWA in regards to the 
Retrofit. Low-Deflection Portable Concrete Barrier Version 1 and Version 2 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. 

The top rail height for the low-deflection PCB system is 29". This height was based on 
the 27" and 28" heights of the previously tested box beam roadside and median barrier 
systems, respectively. The height was adjusted to 29" due on connection and 
interference issues with the PCB reinforcement. This height was not believed to be an 
issue as the height of the small car (11 OOC) vehicle window is generally over 31 ". Thus, 
the height of the box beam rail is lower than the A-pillar, windshield, and side-window 
structures, and the potential for the box beam to intrude or cause excessive damage in 
these areas is minimal. 

Additionally, the box beam is mounted on an F-shape PCB. Typically, small cars that 
interact with the toes of F-shape barriers tend to climb the barrier and roll away from 
the face of the barrier. This motion would further reduce the potential for damage to the 
A-pillar or other areas above the door frame by the box beam. The box beam railing 
used in the system is a continuous element that is spliced longitudinally similar to other 
box beam and tubular bridge rail designs. The box beam is anchored to the PCB at the 
cap over the PCB joint and at the mid-section of the barrier. This prevents the tubes 
from disengaging from the PCB and becoming an intrusion hazard. The increased 
impact loading of the 2270P impacts would have indicated any potential for the tubes to 
disengage or separate. 

Previous testing with small cars on an identically similar system does not exist, but 
similar testing appears to indicate that it is not a safety concern. Previous testing of 
box-beam systems or tubular bridge rails, as summarized below, has not indicated that 
occupant compartment deformation of the small cars due to the tubes is an issue. 

I. 	In test no. 4 73160-8, a box-beam transition to two tube bridge rail was evaluated 
according to NCHRP 350 Test Level 3 (TL-3) with the 820C vehicle. The 
transition had a top rail height of 29". This test passed NCHRP 350 with a 

130 Whittier Reseaich Center I P.O. Box 830853 I Unccln, NE 68583-0853 I mwrsf.unl.edu 
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similar rail height and a much stiffer tubular rail configuration than the low
deflection PCB system which deflects approximately 40". While the angle of the 
NCHRP 350 test was 20 degrees rather than the 25 degrees required by MASH, 
this test would suggest that there is minimal concern for occupant compartment 
deformation for MASH test designation no. 3-10. 

2. 	 In test no. 7202-5, a box beam median barrier terminal was evaluated according 
to NCHRP 350 TL-3 with the 820C vehicle. The box beam median terminal had a 
rail height of 28". The small car was safely redirected and no occupant 
compartment concerns arose. Again, the tests were not identical to the low
deflection PCB system in terms of impact conditions and the rail height is 
slightly lower by l ". However, it further indicates that occupant compartment 
intrusion would be a concern. 

Therefore, based on a comparison of similar previous testing and engineering analysis 
of the box-beam rail height mounted on the low-deflection PCB system· relative to the 
vehicle structure, we do not believe that occupant compartment deformation or 
intrusion concerns warranted conducting MASH test designation no. 3-10, the 11 OOC 
small car vehicle. 

Lastly, this letter is intended to further clarify the Not Applicable statement in the 
Narrative Description for Required Test Number 3-20 and 3-21 in the Request for 
Federal Aid Reimbursement Eligibility of Highway Safety Hardware form submitted. 
Not Applicable means that test numbers 3-20 and 3-21 are not applicable for this type 
of system. 

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

Sincerely, 

-Jtt--?) ;;/~t 
Karla A. Lechtenberg 
Research Associate Engineer 

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

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

http:mwrsf.unl.edu


0.150 sec 0.350 sec 

~'--------:3!" (11.0 ~J--~------·· ~-J 
Test Agency M"'RSF 
TcstNumber . RDTCB·I 
Date ...................... . Sei>tanber s. 2012 
MASH Test Dcs1plion . ' .3·11 
Test Aniclo ... Stiffened Temporary Concrete Danicr 
TOlll Lcnl!lh .204 ft 1•1,. in. (62.4 m) M..imum Test Anicle Dencctions 

Pcrmancru Set.. .. .. . .41 V. in ( 1,0S4 mm)Key C<>mponent -Concrete Danicr 
Dynamic 43 Oon (1,092 mm). 12ft(Hlm)lcnl!lh 
Working Wodlh . SS Im (l,400mm)BaseW1dlh 22 S in (ST.! mm) 


llciglll 
 ~la..mum Angubt DisplacemmtJ 
Roll 2l s. < 75•321n (813mm) 

Key Componcru - B<>•·Boim 
Puch .J6°< 7S0 

Length 1SJ'1.. 1n (3.891 mm) 
Yaw ·366'DtmrnstoN San I( S tn Cll7 m!"' 1'127 mm) 

lmpaC1 S.-·cniy (IS) 119 8 kop-ft(l624 kJ)> 106 kop-ft (144 U)Wall ThickncH l"1n (Smm) 
Transdu~r DaL1Soll Type NA 

Vehicle Makc 1Modcl .... Dodge Rem UOO Qu.td Cab 

Curb ... '4,991 lb (2264 kg) 

Testlne1111! ' '4,998 lb (2267 kg) 

Gron Static S,163 lb (2342kg) 


Impact Conditions 

Speed 63 6 mph (102 4 km.'1>) 

Angle ... .. .. M9d~ 


lmpaC1 Location 61'1,. m (ISS4 mm) US ormmer 8 ond 9 joint 

Exit Cond,t1on1 

Speed NA 
Ansle NA 


Exn Bo:it Cma1on Pass 

Vehicle Stab1luy Sat1Sfact<>ry 

Vehicle Stopping D11tancc 1Slft(466m) 

Vehicle Damage


vDs"'' .. l·RFQ-3 

CD0"1.. ... l·RYEN2 

Ma•imum Interior Deformation... IV. 1n (32 nun) 


Figure 92. Summary of Test Results and Sequential Photographs, Test No. RDTCB-1 
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Note: ( 1) Impact location is 5 1 3/ 16" ( 1300) upstream of joint between barrier nos. 8 and 9. 

Wisconsin DOT l ow 
Deflection Portable 
Concrete Barrier 



Oownstreom 	 Upstream 

6 	 5 3 	 2 

PLA.N VIEW 

12'-9 3/16· 12'-9 11/16. 11----- - 13a91 J -----1 	 [ 3904 ) --- 

I A 
~ 

' 	 < 
'r-~.,..--{!----..,,H-----n----.J\l,--....;J.-...,r.~----,lr----~T---[1---R------,"T'"""---..J,l,.--f,;J----,~---? 

JL 	 I 

0 ~A 
12·-5· 	 ~ 

i--------(3810)_____ 	 3 11/16. [94) nominal gap 

3 3/8" (85) min - 4" (102) max 


ELEVATION VIEW 

Note: (1) Bridge deck omitted. 

Wisconsin DOT Low 
Deflection Portable 
Concrete Barrier 

Midwest Roadside Concrete Barrier Assembly 

Safety Facility ewe. M>fL 
lllPCl.·"-"" 



l'-9 
[ 551] 

b6 

2' - 8 1/8" 

[ 816) 2' 5" 


[7J6) 


I 2· J/16" 
[ 615 ] 

1/16" 

SECTION A-A SECTION 8-8 

Noles: (I) ASTM A449 or AS1M A 19J 67 threaded rod moy be used in lieu of bolls Wisconsin DOT Low(Ports b9 ond b5). Deflection Portable Do\!L 
Concrete Barrier(2) If threaded rod is used in)ieu of c;up or l,- Brocket bolts. limit thread 1/11/'tC 14 

extension beyond nut to 1 4"-1/2 [6- 1Jj. 
""""" trAssembly Section View f;!ISOI/Midwest Roadside 

... ,,.,, l'TSafety Facility 
.i..c~i~( 





[---f-3 11/16" (94] nominal gcp
I I 3 3/8" (86] min - 4" (102] mcx 

\ 

I 
I 

\ \ 	 \ 

b 	
\ 

~ 
DETAIL C (PLAN VIEW) 

b3 

Notes: (1) 	 Shown with nominol qcp, but variations in gcp width 
will change overlop ol cop. 

(2) Ccp shell be centered over joint. 

Wisconsin DOT Low 
Deflection Porta ble ""' Concrete Barrier 'J/t l/'tO • 

........ 

MidwestDETAIL D (ELEVATION VIEW) 

Safety 

Mounting Breckel Oetcil cw/a/
Roodside1=...,...,.,,.------::;;:""',-,.--tw=o..
Facility """-.=..)ti ~;:.. ~1 1 



1~1;2· [13) nominal gap 

I \ 

)© ©1 \© © 

( 1© © @., ~ 
\ I - ' 

~~ 
DETAIL E {PLAN VIEW) 

b7 

WCT 
5 Of,.Wisconsin DOT Low 

Deflection Portable Q.\lt.; 

Concrete Sorrier 2/11/l'll 4 

Splice Connection Detail DETAIL F {ELEVATION VIEW) Midwest Roadside 
Safety Facility - - .....c. 

Ull'CL.SJl'J : In{'""']~'/ 



Note: 

R2 l/8" 
(54) 
(lYP) 

4 1/4 " 11 1/4" 
( 106 ) ( 286 ) 

7 1/2" 
[ 191 J 

4 1/2"
I 114 J 

(1) Holes for barrier joint ore 
PVC with Inner diameter of 

1 1/4" 
(32 ) 

,·;oii l-1;;gi_J r;oii l-,~·,,;1 ____ J 
PLAN VIEW 

12°- 6" 
--------pe101---------- -------1 

9• 
• 1229 1 

6 
203 } 

1·- 0· 
[ 305) 

ELEVATION VIEW 
Port o1 

SH([!: 

8 ot 16prefo~ri~o t qd using 1 1/4" (32) schedule 40 Wisconsin DOT Low 
1.36 L35J. Deflection Portable M ft: 

Concrete Barrier 2/11/2011 

Portable Concrete Berrier CwP/SOO/
Midwest Roadside~oeta~~~ils::.-----~~-,...+r:so-~ 

Safety Facility """· """t. SCAl.L:•:n ..:.BY: 
LOPCll...a.... UllTS; 1'c(<M1] 'i/:l;r:I 



2·-a· 
[ 813 ) 

SECTION G-G 

Note: ( 1) 2· [51 J cleor cover used for oil reinforcement. 

~~~~~~~--~~~~~--~~~~~~2-g-}16" 
J. ---..... [ 65 ] 

I 152 ) ,, ' ' 
ff " 

3• 

,, '' 
~----~.--·-~_.:.:.:q\ \ 7 /4" 

: : I : I~~ l \97]
(76 ) 

If I 111 ~ It •J ·---n• 
-.----------t-_-_~:m"":::~n -

--L.f..rt --i-tH -- -------' 

1·-5· 
[432 ) 

: : l I I \ ~ 
: : I : : : ~ ~ 7 3/1 s• 
:: : ~: ~~ ( 183) 
t 1 

1 I t I tt 

:: : :: ~ ~ 
:b : I I d._'-!--------+

-~ ---L~ ~--,, II 

1: I f 

_Jj_ -~r---1t 
: /1 : ~ : t 

a· 
(203 ) 

3 1/2" 
(89 1 

6 5/8" 
I 16BJ 

10 , 1/16" 
[ 271 ) 

SECTION H-H 

Wisconsin DOT Low 
Deflection Portable 
Concrete Barrier 

2 3/8" 
( 60 ) 

1'-10· 
(559 ] 

r 
( 178) 

L 
3• 

(76 ) 

5· 
[ 127 ] 

o3 

1 • [25) Chamfer 

7 1/2" 
{19 1) 

I 

l'-5· 
[432 ] 



PLAN VIEW 

1---- --- 
[76 ) 
3• 

1'- 5" 
[432 ) 1

~:::====:=:==:=::::=~==:==:==:
(N~P)~J 
2·-10 1/2"1-------- [676 ) ----- 

ELEVATION VIEW 

2'-9" 
--(838)--------; 

1' - 4" 
( 406 j 

ljrCi~i.,. ~
a6 (229 ] 

,_,[ 

2· 4 1/4" 

[51 J ~.;..---1- {107 ) 


04 1/4" 

-.---.-t.,,....--.....A- [ 1oa J 


. a· 
1[203 ] 

2'-4 1/4" 
(7 18 ) 

Minimum 

Bending


Diameter 

2· [ 13] 

( 416 ) 

~16" 0 2 1/2" 
[ 189) ( 64 ! 

,.i._pi:::====i 1=="I 
4 1/2" 

--~-!-- [1 14 ] 
1 ' - 3" 

--[361]- 

PROFILE VIEW 

Port o2 


Midwest Roadside 

Safety Facility 


fl O't 15Wisconsin DOT Low 

Deflection Portable 

Concrete Barrier 


DRAWN ff'\': 

b~~y~1c Concrete Barrier Rebar ~/sc1v1 
. u o llllV. lff;owe. """L 

t.DPCLd_at ·1".(-l ~/i:f 

0 6 1/2" 
( 165 ) 

PLAN VIEW 

Port o5 


St\[£1: 



2·- 4· 
1111 J 

PLAN VIEW 

2 112· 
( 64 ) 

i 
_, 

112· 
( 1.3 ) 

qi \ 1/4" 
(32) 

1 1;2· 

o5/a· 
( 16 ) 

[.36 ) ] -

<l 

ELEVATION VIEW 
Port o9 

ISOMETRIC VIEW 

Wisconsin DOT L 
getlection Portob~w 

oncrete Barrier e 

Midwest Roadside Connector Pin Deto 'I 

Safety Facility -. ..-. 's 

5fof'CO: 

I el II 

..'L 

1/ 11/"lfJH 

o;,w·m 
~ . J 
102 ) 

_t_ 

~ 

PLAN VIEW 

2 1/2" 
(64 ) 


o=o ..L 

L_ 112· 

I 13 ) 

ELEVATION VIEW 

PLATE 




\O' - \ 3/16" ~J 

--·~=~.!___~--------------~--v 
PLAN VIEW 

__=>] 

12'- 9 3/16" j
~~~~~~~~~~~~~~~-- (389\ ) ------~~---~~~-~ 

ELEVATION VIEW 

\ 
K~ l \'-3 J/16" 


(3434 


I 0 o::========- l 

BOTIOM VIEW 

Port bl 

Midwest Roadside 
Safety Facility 

Wisconsin 
Deflec t ion 
Concrete 

Splice Main 

5 • 5• 

{127 ) oi 11 27 ) 

3/16" I 
(5 ) + 

PROFILE VIEW 

;;::,- :m"'"""::;;-:""'L------.;;;c=--,,,,,::-i:...,:;;...,...=.-l 
LDl'Ctl........ "' '"""l~t.:f 


S>ttl 

10., ••DOT Low 

Portable 
 °"tt: 

Barrier 2/11/2011 

........ 

Tube ~/Sall 



1·- 2· 0 7/8.
--(356) [22 ) 1 • 

(25 )(lYP) 

,.2 112· 0 7/8"'1!7/8. 0 7/8"(64 ) (22 ) (25) (22 ) [ 22 ) (lYP)(lYP) (lYP) 

DETAIL I (PLAN VIEW) DETAIL J (PLAN VIEW) 

2 1/2"f [64 ) 

2 1/2"
[64 ) 

8 112· 
1[216 ) 

1· 0 7/8" 
[25 ; [22 ) 

(lYP) 

.. _(::::::::::::::::::::, 

o 7/8. 
(22 ) 
(l'l'P) 

DETAIL K (BOTIOM VIEW) ..UI 

Wisconsin DOT Low 1t ·~ \8 

Deflect ion Portable °"IL 

Concrete Barrier 'J/U/"l'JH 

°"""" IY 

Midwest Roadsid e '=-Sp""7."li""cc Sl_ot_ o _
1 
_,......-- _eto_i ___,,=..,.,,--lf1A'twa/ 

Safety Facility -. """ 
l.DP(,a_.-a_iw 



I: : : : I 

PLAN VIEW 

ISOMETRIC VIEW 

~-------(1067
3' - 6" 

] _ ______ _., 

~LRl{a· I 
(I 

• 
I' l'- \1/4"

[ 3121 8
[204]

C) C) C) C) 
_l

-J_.1345 
( 3) 

ELEVATION VIEW PROFILE VIEW 

Part b3 
Wisconsin DOT Low 
Deflection Portable M IL 
Concrete Barrier 2/U/?OU 

Midwest Roadside Mounting Bracket (Bent) 

Sqfely F ocilily ..... M"1.
U>PCL"'-"' 



84.16", 

c
Rl/6" 

--
[3) UP 

a=D - -- EED ---CD - -- E@ --. 

1'- 13/32" 
(315 ) 

L 
2'-9" 

84.16', Rl/8" (3) UP~ :839 ) 

,._ [ 
R9/16" 

: 14 )" [ 315 ) 
(lYP) 

,. 
1 2· r- (25] 

-- tEJ) -----ED e--- ca 
~--<-t-~~~~~--;--1-~~~~~~+-+~~~~~~;--~~Ll 

3 3/16" t' 10 1/4" 11 3/ 16" 10 1/4" 
(BO) ~ ( 260 ) 	

_J 
' 284 ) ~- [260) 

J
I3'- 6" 1067 ) ____ _ ____ 

Port b3 (Unbent) 

...., 
Wisconsin DOT Low u fll 11

Deflection Portable Oo\IL 
Concrete Barrier 1/11/>tlll 

........ -.., 

Midwest Roadside Vounting Brocket (Unbent) ~/IOll/ 


Safety Facility """' """L 
U>l'C.._.._... · '"u c-1 ...., "' 
';t;ilf,:I 



ISOMETRIC VIEW 

PLAN VIEW 

r ·1.'..'1i·· I (~~:;) I ' 1.'..'!i'.I 
c:::::::::··-------~~--~----::+----~---- -, 
--~---------- I o o o o I - -

ELEVATION VIEW 

Nole: (I) Parts shall be galvanized aft er assembly and we•ding. 

1/8" [JJI C ~TYP) 

PROFILE VIEW 

Wisconsin DOT Low 
Deflection Portoble 
Concrete Barrier 

Mounting Breckel Assembly 

J/1 tf101t 

Midwest Roadside
Sofety Focility t;;;;,,.,,_,,,.....,..=- - --..,.....-,,, ,, ,•·1 sr 

w:a.....us ~c-: ';t;Qld 



15/16" 

ISOMETRIC VIEW 

2 5/16" 
07/6" [59 ]
122 1 
(TYP) 

 ··----r- -- ?---0
I 	

1 
( 49 )5- --t_I

I J/4"-;..- 4--- 5• 6 1;2
[44 J ( 1s21--r-- [1 65 ) --1 1521-

PLAN VIEW 

1·-10-	 4 1/4 "I 

(559 ) 	 1/4" I- I 106 I1 (6) l_ ' I: I 	 =:C::i=::..J 

J J/4" Rl/4":" 	 (95 ) (6 1

I ' ': L====:.J 
PRO FILE VIEWELEVATION VIEW 

Port b2 
Wisconsin DOT Low 
Deflection Portable 
Concrete Barrier 

~ 

Midwest Roadside Splice Insert f.rG/SDOI
Sofety Facility t..cwo;;;;-.--.:..,.,:;:;;Lr-------i;;:=c.=,~-i:m;;;....,..,,,,.,-.J 

lOIPCI._•~ • ~(~m] ~ 






Item No. QTY. Description Material Speciricotions Hordw~ re 

01 16 Portable Concrete Barrier min f'c=5000 psi [34.5 MPo) SWC09 

o2 192 1/2" [13) Die., 72• [1829) Long Form Ber ASTM A615 Grode 60 SWC09 

-
o3 32 1/2" [13] Die.. 146" [370B] Long Longitudinal Bar ASTM A615 Grode 60 SWC09 

-
o4 48 5/8" [ 16) Dia.. 146" [3708) Long longitudinal Bar ASTM A615 Grode 60 SWC09 

-
o5 96 3/4" [ 19] Dia.. 36" [914) Long Anchor Loop Bar ASTM A615 Grode 60 SWC09 

06 32 3/4" [ 19) Die.. 101" [2565) long Connection loop Ber ASTM A709 Grode 70 or A706 Grode 60 SWCC9 

-
o7 32 3/4" [19) Die .. 91 • [2311 ) Long Connection Loop Bar ASTM A709 Grode 70 or A706 Grode 60 SWC09 

08 32 3/4" [ 19) Dia., 102" [2591) Long Connection loop Bar ASTM A709 Grode 70 or A706 Grode 60 SWC09 

-
o9 15 1 1/4" [32] Dio., 28" [7 11) Long Connector Pin AS'W A36 Golvcnized FMW02 

-
bl 22 5"x5"x3/16" [127x t27x5), 12'- 9 3/16" (3891) long Splice Main Tube ASTM ASOO Grado 0 Galvanized of ter -Welding 

b2 20 4 1/2"x4 1/2"xl/4" [I 14xl 14x6] , 22· [559) Long Splice Insert ASTM 572 Grode 50 Galvanized -
bJ 11 42"x33" [ 1067x838) I 0 Gago Mounting Brocket Plote ASTM A I 011 Grode 50 Golvonizod ofter -Woldlng 

---
b4 BB 1 • [25] Dia. Wosher ASTM F844 Galvanized -

b5 44 1 • [25) Dia. UNC, 12 1/2" (318) Long Heavy Hex Bolt and Nut Bolt ASTM A325/A449 -:r~e I Galvanized,
Nut ASTM A5630 Galvanized -

b6 160 3/4" [ 19) Dia. Wosher ASTM F844 Galvanized -
b7 80 J/4" [19) Die. UNC, 6 1/2" [165) Long, 2" [51) Threaded Hex Bolt and Nut 

Bolt ASTM A32~LA44-~SAE Grode 5 
Golvonizcd, Nut ASTM 630H Grode 5 

Galvanized 
-

~ r-Wisconsin DOT Low 11 or ia 

Deflection Portable ..~ 
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INTENDED USE 
Retrofit, Low-DcOcction. Portable Concrete Barrier is a non-proprietary system and is to be used in situations where limited system 
dcOection is required. The Retrofit, Low-DeOcction, Ponablc Concrete Barrier should be used in locations where a maximum dynamic 
deflection of 43.0" [ 1,092) or less is acceptable and where a working width of 55. 1" ( 1,400] is provided. The Retrofit. Low
Deflection. Ponablc Concrete Barrier with L-Brackcts should be used in locations where a maximum dynamic deOcction of 40.7" 
[1.034] or less is acceptable and where a working width of 51.9" [ 1.318] is provided. The system should be placed with n minimum 
distance of 24" [610) between the back face of the concrete barrier and the edge of the bridge deck or drop off. Retrofit, Low
Deflection, Ponable Concrete Barrier may be used on n concrete or asphalt surface. The Retrofit, Low-Deflection, Portable Concrete 
Barrier system is intended fo r use with the Ponablc F-shapc Concrete Barrier Element (SWC09) and lhc Portable Concrete Barrier 
Connector Pins with or without the ret::1iner bolt (FM\V02 or FM\V03). The Portable F-shape Concrete Barrier Elements (SWC09) are 
to be placed in a straight line or a large radius curve where the existing design tolerances can accommodate the small angles between 
adjacent Ponable F-shape Concrete Barrier Element::. (SWC09). TI1e Retrofit, Low-Deflection. Ponablc Concrete Barrier has been 
crash tested under Test Level 3 (TL-3) conditions of the ~lanual for Assessing Safety Hardware (MASH) and deemed acceptable 
according to the MASH safety perfonm1nce cri teria. 

CO;\IPO 'ENTS 

Unit Length = 307 3/8" [7807) 


OESIGNATOll 
FBX20a 
FBX20b 

or 	FRS20b 
FBX24b 

or FRS24b 
FM\V02 

or 	FM\V03 
FWC20a 
F\VC24:i 
SWC09 

CO;\ll'O ' ENT 
6 1/2" (165] Hex 13olt and Nut 
13" [330) Ilcx Ooh and Nut 
14 I 4" [362] Threaded Straight Anchor Stud and Nuts 
12 3/4" [324] llcx Ooh and Nut 
14" [356) Threaded Straight Anchor Stud and Nuts 
Connector Pin 
Connector Pin with Retaining Bolt 
Plain Round Washer 
Plain Round Washer 
Ponable Concrete Barrier with 13olt I Joles 
I0-Gaugc Mounting Bracket 
f\lain Tube 
Splice Tube Insert 
L-13rackct 

NU;\ IBER 
16 
8 
8 
8 
8 
2 
2 
48 
16 
2 
2 
2 
2 
8 

SYSTEJ\1 
a-b 
b 
b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
b 

ELIGIBILITY 
Fil\\'A eligibilit~ "ill be pursued. 

IU:FEIU:NCES 
Bielenbcrg, R. \V., Quinn, T.E.. Fnl lcr. R.K., Sicking. D.L .. and Reid, J.D., De1•elop111e111 ofa Retrofit. lo1l'-Dejlectio11. Te111porm:1· 
Concrete Barrier System, Final Report to Wisconsin Department of Transportation. Transportation Research Report No. TR l'-03-295
14. Project No. TPF-5( 193) Suppl. 11 15. Project Code RPFP-\VISC-4, Mid west Roadside Safety Facility. Universi ty of Ncbraska
Lincoln, March 31. 2014. 

COi'iTACT 11\FOR.\IATION 

f\ l idwcst Roadside Safety Facility 
Ncbrnska Transportation Center 
University of Nebraska-Lincoln 
130 \Vhi11ier Research Center 

2200 Vine Street 
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SPECIFI CAT IONS 

The Main Tube shall be manufactured using ASTM ASOO Grade B steel. The Splice Tube Insert shall be manufactured 
using ASTM AS72 Grade SO steel or equivalent, and the I0-Gauge Mounting Bracket shall be manufactured using 
ASTM A I 011 Grade 50 steel. 

The L-Bracket should be a pre-manufactured piece made from ASTM A529 Grade 50 steel and meeting the dimension 
specifications herein. 

The Main Tube, Mounti ng Bracket, L-Bracket assembly, and the Splice Tube Insert should be zinc-coated according to 
AASI !TOM 111 (ASTM A123) except when con·osion resistant steel is requested. 

Dimension tolerances not shown or implied arc intended to be those consistent with the proper functioning of the part, 
including its appearance and accepted manufacturing practices. 
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