
US. Deportment 
of Transportation 

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

Federal Highway 
Administration June I, 20 16 

In Reply Refer To: 
HSST-1 / B-1 76C 

Mr. Gary Lallo 
Hill and Smith Ltd 
987 Buckeye Road 
Columbus, 011 43207 

Dear Mr. Lallo: 

This letter is in response to your March 17. 20 16 request for the Federal Highway Administrat ion 
(Fl l\VA) to review a roadside safety device. hardware. or system for eligibility for 
reimbursement under the Federal-aid highway program. This FI-1WA letter of eligibility is 
assigned FHWA control number B-l 76C and is valid until a subsequent letter is issued by 
FHWA that expressly references this device. 

Decision 

The fo llowjng devices are eligible. with details provided in the form which is attached as an 
integral part o r this letter: 

• Zoncguard, Concrete 

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 or State Highway and 
Transportation Officials· Manual for Assessing Safety I lardware (MASH). l Iowevcr. the 
FHWA, the Department of Transportation, and the United States Government do not regulate the 
manufacture of roadside safety devices. Eligibility 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 FI IWA, the Department ofTranspo11ation, or the Uni ted 
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 this device to function as 
tested. 

This finding ofeligibility is limited to the crashworthiness of the system and does not cover other 
structural features, nor conformity with the Manual on Uniform Trartic 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 ofsystem: Zoneguard, Concrete 

Type of system: Longitudinal Barrier 

Test Level: MASH Test Level 3 

Testing conducted by: Texas A&M Transportation Institute 

Date of request: February 5, 2016 

Date of completed package: March 17, 2016 


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, arc described in the attached 
form. 

Notice 

Ifa manufacturer makes any modification to any of their roadside safety hardware that has an 

existing eligibility Jetter 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. 

FHWA'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 or lhis letter docs not convey propert y rights of any sort or any exclusive privilege. This 
Jetter is based on the premise that information and reports submitted by you are accurate and 
correct. We reserve the right to modify or revoke lhis leller if: (1) there arc any inaccuracies in 
the information submitted in support of your rcquesl for this Jetter. (2) the qualification testing 
was flawed, (3) in-service performance or other in formation 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 rencct fu ll and 
complete information abo ut the crashworthincss of the system. 

Standard Provisions 

• 	 To prevent misunderstand ing by others, this letter of eligibility designated as FHWA 
control number 13- I 76C shall not be reproduced except in fu ll. This Jetter nnd the test 
documentation upon which it is based are public in formation. A ll such letters and 
documentat ion may be reviewed upon request. 

• 	 This letter shall not be construed as authorizat ion or consent by the Fl l\V/\ to use, 
manufacture, or sell any patented system for which the applicanl is nol 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 musl ccrlify that they arc essential fo r synchronization 
with the existi ng highway facilities or that no equally suitable alternati ve exists; or (c) 
they must be used for research or for a distinct ive type or construction on relative ly short 
sections of road for experimental purposes. Our regulations concerning proprietary 
products are conl<lincd in Title 23, Code of Federal Regulations, Section 635.4 11 . 

Sincerely yours. 

Michael S. Griffith 

Director, Office of Safety Technologies 

Office or Safety 

Enclosures 
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Request for Federal Aid Reimbursement Eligibility 
of Highway Safety Hardware 

Date of Request: March 17, 2016 I (i' New (' Resubmission

Name: Gary Lallo 
... 
QI Company: Hill &Smith, Inc. 
t: 

Address: ·e 987 Buckeye Park Road, Columbus, OH 43207
.Q
:s Country: 
II) United States 


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. 

Qevice & Ie~!Dg Criterion - falt€:[ from right to left startiag ~ltb Test !,~vel Ii-1- !I 
System Type Submission Type Device Name I Variant Testing Criterion 

Test 
Level 

'B': Rigid/Semi-Rigid Barriers 
(Roadside, Median, Bridge 
Railinas) 

(i' Physical Crash Testing 

(' Engineering Analysis 
Zoneguard, Concrete 

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. 

Individual or Organization responsible for the product: 

Contact Name: Gary Lallo Same as Submitter [81 
Company Name: Hill & Smith, Inc. Same as Submitter [81 
Address: 987 Buckeye Park Road, Columbus, OH 43207 Same as Submitter [81 
Country: United States Same as Submitter [81 
Enter below all disclosures of financial interests as required by the FHWA 'Federal-Aid Reimbursement 
Eligibility Process for Safety Hardware Devices' document. 

TTI Proving Ground had/has no financial interests in the Hill & Smith Zoneguard barrier. Hill & Smith, Inc. 
contracted for the service ofcrash testing this barrier according to specifications for American Association of 
State Highway and Transportation Officials (AASHTO) Manual for Assessing Safety Hardware (MASH) Test 3-11, 
for which TII Proving Ground was compensated for the cost to perform the test. 
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PRODUCT DESCRIPTION 

r. New Hardware or (' Modification to 
• Slgnl0c<1nt Modification Existing Hardware 

For Standard System (anchored at ends only): 
Zoneguard was tested to NCH RP Report 350TL-3,TL·4 and MASH TL-3 In 2007 and received ellglblllty 
lettersS· 176 and B- I76A In 2008. At the time two different anchoring configurations were tested. This request 
pertains to the configuration which was anchored at each end of the run and which we call our "Standard 
Anchoring Configuration' . The orlglnal tests used to establlsh MASH ellglblllty were ZG·USA· \ and ZG·USA·S. 
Data summary sheets for both are attached. In these original tests the surface was concrete and the anchors 
used were a combination of adhesive anchors and 12" long pins. The recent testing performed and submllled 
herein was on both asphalt irnd concrete. The attached document describes some minor modifications made 
to the barrier, the most slgnlncant being the removal of the rubber pads on the boll om of the barller. With this 
request we seek approval of the modified system without the rubber pads on both asphalt and concrete 
surfaces. 

CRASH TESTING 
lly signature below, the Engineer afnllated with the testing laboratory, agrees In support of this submission that 
all of the crlllcal and relevant crash tests for this device lis ted above were conducted to meet the MASH test 
criteria. The Engineer has determined that no othl!r crash tests arl! necessary to dl!t<?rni ine the d<?vlcl! mc<?ts 
the MASH crlerla. 

Engineer Na me: 

Engineer Signature: 

Address: Same as Submitter D 
Country: USA Same as Submitter D 



Required Test Narrative Evaluation 
Number Description Results 

Test ZG-USA-1 performed previously. For 
this barrier system, MASH Test 3-10 (2425-lb 
small car) was not tested because the small 
car test is not the controlling test for the 
strength of the barrier system and vehicle 
stability. MASH Test 3-11 (5000-lb pickup 
truck) is the controlling test for strength of 
the barrier system for Test Level 3. Due to 
the heavier vehicle mass for the pickup, 
MASH Test 3-11 produced higher impact 
energy and resulted In a greater force 
applied to the barrier units and 
connections. The center of gravity (e.g.) of 
the pickup truck is higher than the center of 

3-10 (11 OOC) gravity of the small car. As a result, vehicle Non-Critical, not conducted 
stability is of greater concern for this barrier 
type for the pickup truck test. If vehicle 
stability and strength of the barrier system 
are acceptable for the pickup truck test, it is 
the assumption ofTII that these evaluation 
parameters will be acceptable for the small 
car test. The MASH small car presents a 
lower center of gravity and smaller 
impacting force on the barrier system. In 
addition, lateral deformations in the barrier 
system from the impacting vehicle and the 
forces in the anchoring hardware to the 
deck are expected to be greater for the 
pickup truck test. 
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Required Test 
Number 

Narrative 
Description 

Evaluation 
Results 

TTI Test 690900-HSl2, performed on 
2015-6-18, Test Report No. 690900-HSl2: 
The Zoneguard" barrier pinned at ends and 
set on 6 inch thick concrete contained and 

3-11 (2270P) 

redirected the 2270P vehicle. The vehicle 
did not penetrate, underride, or override 
the installation. Maximum dynamic 
deflection during the test was 81.4 inches at 
the top of the barrier. No detached 
elements, fragments, or other debris were 
present to penetrate or show potential for 
penetrating the occupant compartment, or 
to present hazard to others in the area. No 
occupant compartment deformation or 
intrusion occurred. The 2270P vehicle 
remained upright during and after the 
Collision event. Maximum roll and pitch 
angles were 7 degrees and 10 degrees, 
respectively. Occupant risk factors were 
within the preferred limits for MASH test 
3-11. 
TTI Test 690900-HSl3, performed on 
2015-6-17, Test Report No. 690900-HSl3: 
The Zoneguard"' barrier pinned at ends and 
set on 3-inch thick asphalt contained and 
redirected the 2270P vehicle. The vehicle 
did not penetrate, underride, or override 
the installation. Maximum dynamic 
deflection of the barrier during the test was 
77.4 inches at the top of the barrier. No 
detached elements, fragments, or other 
debris were present to penetrate or to show 
potential for penetrating the occupant 
compartment, or to present hazard to 
others in the area. No occupant 
compartment deformation or intrusion 
occurred. The 2270P vehicle remained 
upright during and after the collision event. 
Maximum roll and pitch angles were 
Sdegrees for each. Occupant risk factors 
were within the preferred limits for MASH 
test 3-11. 

PASS 

3-20 (1100() This system was not a transition system. Non-Relevant Test, not conducted 

3-21 (2270P) This system was not a transition system. Non-Relevant Test, 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.): 



Submitter Signature•: 
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Laboratory Name: 

Laboratory Signature: 

Address: 

Country: 

Accreditation Certificate 

Texas Transportation Institute 

3135 T AMU,C ollege Station, TX 77843 

United States 

Same as Submitter D 
Same as Submitter D 

Number and Oates of current A2LA Mechanical Testing Certificate 2821.01: 2015-02-19 th rough 2017-04-30 
Accreditation period : 

/\TTt\CI:-IMENTS 
Anach to this form: 


I) Additional disclosures of related linancia l interest as indicated above. 


2) A copy of the full test report.' ideo. and a Test Data Summary Sheet for each test conducted in 

suppon of this request. 

3) A drawing or drawings of the dcvice(s) that con form to the Task r-orce- 13 Drawing Specifications 

[Hrmh,are Guide Dra\\ jng Staodarfil]. 17or proprietary products, a s ingle isometric line drawing is 

us tmlly acceptable to ill ustrate the prod uct, with detai led specifications. intended use, and contact 

in formation provided on the re' ersc. Additional drawings (not in T l7-13 format) show ing details that 

are relevant to understand ing the dimensions and performance of the device should nlso be submi11cd 

to facilitate our review. 

FHWA Official Bu_siness Only: 

Eligibility Letter 

Number Date Key Words 
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G,n,r.JI Information Impact Conditions Post~mp.act Trajectory 
THt Agency·-·--···-··-·· .... Texas A&M T ransporo11on lnstJMe (TTI) 
THtSUndardTesrNo........ MASH Tes1 ~11 

m Tesi No -·-----·-. ·• d'RICY.!OD-HSl2 

Speed..... ... - ... ··-···-······· 62.3 mi'h 
Ange_ -···-··-··-···-·· _ ..25.4 degrees
Loe:itonlOrier..J::on .... - ...39.75 inches 

Stoppng Dist3noe ················· ·-·· 343 ft d'llnstrm 
20 I\ Md "!!Id side 

Vehicle Stabthty 
Dr.e ·-·-···-·--··-·· ---··· .. 201!>-06-18 upstnn 5-B 1,1.JJ(imum Y:nv Angle ·········-···-·· 32 degrees 

T~t Artie:~ 
lmpxt Senrity· ·· ·--·-··-··· 110 k1p'ft (+Ji~)
Exit Conditions 

M.:wmum Prtch AnglL..... · -···-·· 10 degrees 
M.Jltlln\m RoU Angle ..... .............. 7 degrees 


TYJle - ·-·········· ············· ...... Pon3ble Tr:iffic Barrier Speed..................... ... ....... 50.4 m1'h Vehicle Snagg.ng. ·-····· · ·········· ···· No 

N:ime ............... ·-·············-· Zonegu.110® Barrier without Pads 
lnst:lllaton Length ······-··· . 250 ft 

Angie ········-···· ................ Not cboinJhle 
Occupant Risk Values 

Vehicle Pocke1ing ·-············-··-·· No 

Test Article Deflections 

l1b1erul or Key Elemems .... 5().ft ga.'vJ~d sreel b;Jmer segments wilh 
d:op-.n pn :inchors 3t ends or.'y 

Long1udin.ll OIV·-············ ll5 lt/s 
L:ner.il OIV - ·······-··-··-··· 12.8 ftis 

OynJm.ic (Jt top) . . ·-····--···-··-·· 81 4 inches 

Pemu.'\eflt (3t base)·-·-··-··- 80 0 ilches 


Soil T~ and Condition ...... 0-nch th.cit conct~e pavement. d:y Long~ R0~.. ... - ... 2 4 G 
l3teral ROA...•. .. ·-···-··-···6.2 G 


woning \Vidth .-·················-···-- 108.5 inches 
Vehicle Damage 

Test Vehicle THlV·····-··-···-·-·-···-··17. 1 kmih 
 VOS ··-·- ·--·-···-··-· --···-··-· 1ILF03 

Type.'Desgnation ··-··-··-·· 2270? 
Make and ModeL..-···-······· 2010 Dodge Ram 1500 

PHO ·····-···-···-··- ···········6.3 G 

ASI ·······-·--···-···-·······-··0.80 


CDC ··························-· ··-···-····· 1IFLE\'\13 

M;u. Extenor Oefoonafon.......... 13.0 inches 


Cwtl ·-·-············-···-···-······ 4v.?S lb M.lL 0 050-s Average OCOI•.-•........ ············-···-· ........ LFOOOOOOD 

Te-st lnetil.ll .•-···-···-··-······· 5001 lb 
Dummy ........ ·-····················· No dummy

Long1udinail......•....•....... -3.6 G 
l.31eral............ ·-······......6.3 G 

MJ•. Occup311( Companment 

Oe'orm.non•...- ..•................• None 


Gross SUlic .. - ..·-·· -··-··· . 500I lb VenJC31 ..·-··-···-············ 1.ll G 

'" C> 

V•. 
C> 
00 

N Figure 5.6. SUJ.IUn.1 1-y of Results for JHSHTesr 3-11 on Zoneguardf; Banier Pinned at Ends and Ser on 6-incb Concrete. 
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Table 4.1 -Summary of Test ResnJts :tnd Conditions 
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I -~~.l\.....···"' \):;:<·•\; 
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·-. -. ··~ ..:-~; . ·------Yr~ 
'":i") -•.._ 7:, ~ 'rlS rt> 

v· ·-•.•_ ·-----. ··--. [ti 
- .. _ .. IJ,

r:_v:, 
~ntnl Information 

Tes1 Ageacy ...••.............. .Sowbwest Research lmrimre 
Test Numbe.r ...•.............• .ZG-USA·l 
Test D11e ••-•...•....•.....•...••10/0lf2007 
Tes1 Categary········- ··---3-10 Up<!Ate 

TutArtidt 
Type ·····--··-····----.Lan~ Barrier 

Inmllanon Lenph ..... __76.2 m (250 fi) 


Nom. &mer~ ··---0.81 m (2.69 ft) 

Type o! Primary Barner . .Pomble Stttl Bmier 

Soil NA-lnstJ.lled Oil Cooc:rete 
Tf'\t \ "tbidt 

Type ·········-·················-·.Smsll Car 

DMi~on ...................•. llOOC 

Mo&l .......•...................... 2002 Kia Rio 

Mau (h!;} --··-····-····-·- 1065 

latttiaJ Mus(};~ ······-···-1065 

0ummyMass <kv ----73 

Gross Saric Mm (k~__ l 138 


ImpKI Conditions 
Speed (km•br) .....•••.. 103.4 
Angle (dep'ees)···-··.23. 7 

Exit Conditions 
Speed (km•br) - •.•..- 84 (c4lcnlared) 
Angle (degrees) - ..- .12 

Occupant Risk \ '2lats 
Impact \"e!oc:iiy (m's) 

lt-direcriO!l---5.0 

y~tion.__.•.-7.2 


R.id.edoml Acce!emiom (l:'s) 

x-din!ction _•....J.3 
y-dm>crion _....... 12.S 

Post ImputVtb.iculu Btb\Tior 

Test Article Ddltction 
Dymmic (cop ofml)- ....•.....• 0.20 m (Sin) 
Dymmic (b!ISe o!rxil) .......... 0.10 m (4 in) 
PemullMlt (top of rail) ........... 0.09 m (3.5 in) 
Pei:maM!ll (base of rail) .... - ... 0 m (0 in) 

\.tb.icte D&m:l!;t 

E.uerior 

CDC ··---··--··---·- ·····-·· l lLFEW9 
\TDS --··-----···-···11-LFQ-3 

Inruior 

OCDl··--········-··--····-·····LFOOOOOOO 
1'tu. De:fann. (mm) ·······-·····o 

Ma..'timwn Roll Angle (de~) ---···········20.4 @ 0.420 sec. 

Maximum Pm:b. Angle (deptts) ·-----··-9.9 @ O. 724 sec. 

Maxinmm Yaw A.n,;le (~uees>----····- 123.6@ 2.767 sec.. 


mailto:uees>----����-123.6@2.767
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T:ablt ·ti -Summary of Test Rtsnlts :ind Conditions 
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Gatul Information Imp:act Conditions Ttst Ankle Dt.Otctio11 
Test Agmcy·······-··-....Sowhwl!St Reseuch Insa~ Speed (kmbr) ..........l~.O Dynamic (top ofbamer) ........... 1.93 m (76 m) 
Test Number ..... - ...........Z~USA-5 Angle (degrees).-....13.S Dytwnic: (base ofb:uner) ......... 1.88 m (74 m) 
Test Datt·-·-..-·.. - ...10.0212007 EDt C.ond:itions Jlmnman (b&R! ofbi1n.H)-. l.70 Ill (67 in) 
Test Cm~--·-......J-11 t:pdate 

Ttst Artidt 
Speed (kmbr) ... - ...0 
Angle (~)-0 

\'thidt~t 

Exmior 
Type ------..--..Lal~ Bmmr 
Inmllanon Lm:th..........76.2 m (250 ft) 

Occupul Risk \'2lots 
lmpict Velociiy (mis) 

CDC --....---·-..-·..·-·--11 LFEWS 
VDS·-·- ..·---·-··--·............ 11-LFQ-3 

Nom. Barrltr Het~t ....... 0.82 m (2.69 ft} x-direction ........ .4.3 lluHtOT 

T)pe of Prlm.uy Bmier.. Pol'lllble Sreel Blmer y-dlll!ction ......... -4J OCDL ........................................ LFOOOOOOO 


Soil NA - ID.mlled on CoDCrete Ridfdomi Acc:eleradoru (g's) Mn. Deform. (mm) ............ ...... O 

T~t \'tbidt x-<lirectioo _ .. .-4 4 

Type ----·..---·-·•.-fOO cnw cab prlup 

~tion ........ - ..........2270P 
Modtl_________,.1002 ~Ram 1500 Q!ad Cab 

y-dJrection __6.3
Po1t Imp.act \'thicubr Btlu\;or 


Mnmmn Roll Angle (degffs) ____12.1Iii'- 0.855 sec. 

M.ass (k" ---·----·-1208 Ma..-mmm Pitt.b Anpe C~UffS> ..- ..-~.o<a o.sn Re. 

1nenu1 :\ws{k;)........... ..2208 Ma.'QlllUl?lYm--~' (~p-MS) .......... J 0.7 @ 0.368 sec. 

Dummy :\!ass (kg) .... - ...NA 

Gross SWIC Mass (kr;)_.nos 





