
US.Deportment 1200 New Jersey Ave., SE 
of Transportation Washington, D.C. 20590 

Federal Highway 
Administration September 7, 20 11 

In Reply Refer To: 
HSST/CC- 120 

Mr. Dallas James 
Armorflex Internati onal Ltd. 
8 Paul Matthews Road, 
North Harbour 075 I 
New Zealand 

Dear Mr. James: 

This lener is in response to your request for Federal Highway Administration (FHWA) 
acceptance of a roadside safety system for use on the National Highway System (NHS). 

Name of system: X-LITE Terminal 
Type of system: Tangcnl & Flared Re-di rective Gating W-Beam Terminal 
Test Level: NCHRP Report 350 TL-3 
Testing conducted by: Safe Technologies Inc. 
Date of request: December 20, 20 I0 
Request acknowledged: December 27, 20 10 
Task Force 13 Designator: SEW23 Tangent 

SEW24 Flared 

You requested that we find this system acceptable for use on the NHS under the provisions of the 

National Cooperative Highway Research Program (NCHRP) Report 350 "Recommended 

Procedures fo r the Safety Perfo rmance Evaluation of Highway Features." 


Requirements 

Roadside safety devices tested prior co January I , 20 I I should meet the guidelines contained in 

NCHRP Report 350; those tested after that da te must foil ow the guidelines contained in the 

American Association of State Highway and Transportation Officials' (AASHTO) Manual for 

Assessing Safety Hardware (MASH). The FHWA Memorandum "Identifying Acceptable 

Highway Safety Features" of July 25, 1997 provides further guidance on crash testing 

requirements for longitudinal barriers. 


Decision 

The fo llowing barrier design was found acceptable, with details provided below: 


• X-UTE Tangent & Flared Re-directive Gating W-Beam Terminal 
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Description 
The X-LITE Terminal evolved from the original X-Tension Terminal (FHWA letter CC-91) and 
incorporates many of the key components and design features of the X-Tension. Like the earlier 
design, the X-LITE Terminal absorbs the kinetic energy of the impacting vehicle when struck head 
on by telescoping the W beam panels, gathering and retaining the rails into the slider mechanism. 
The friction applied by the slider mechanism increases with each additional rail that it gathers and 
retains, thereby gradually increasing the energy absorbing capability of the X-LITE Terminal. 
When hit at an angle at or beyond the third post, the X-LITE Terminal is restrained laterally by the 
W-Beam panels and its end anchor. This anchor consists of posts #1 and #2 connected by tension 
struts and a soil plate below grade on post #2. 

The X-LITE Terminal consists of 3 standard W-beam panels installed on I-beam posts. using either 

composite or routed wood offset blocks. It can be installed parallel to the roadway or flared with a 

1220-millimeter (48-inch) offset over 11.4 meters (37.5 feet), there are 6 modified (crimped) posts 

used in the flared design and 3 in the tangent design, including post #2 in both designs. The flared 

design includes an offset block at post #2, whereas the tangent design does not. For both layouts, 

only the offset block is bolted to post #5. Based on the test results reported below, the X-LITE can 

be installed with the top of the rail at either 702 millimeters (27 5/8 inches) or 787 millimeters (31 

inches) above grade. The slider mechanism is at the joint between rails I and 2, with shear bolts at 

the joint between rail 2 and 3. An additional set of shear bolts between rails 3 and 4 are used in the 

tangent system only. 


Enclosures I and 2 show the design and assembly of the flared and tangent X-LITE Terminal 

systems respectively. 


Crash Testing 

The crash test matrix was developed in consultation with the FHWA's Office of Safety Design 

and the following tests were conducted to validate the crashworthiness of the X-LITE Terminal: 

NCHRP Report 350 test designations 3-31 and 3-35 were conducted on the flared system at 27 

5/8 inches high and test 3-30 was run using a rail height of 31 inches; tests 3-31 and 3-30 were 

also run on the tangent system. To provide additional support of the X-LITE at 31 inches high, 

test 3-34 was run on the X-Tension Terminal. Each of these tests is briefly described below. 


Flared design: 

Test 3-30 was conducted with the rail height set at 787 millimeters (31 inches) to verify that the 

820C vehicle would not underride the impact head. Enclosure 3 is the summary sheet for this 

test. 


Test 3-31 was conducted with the rail height set at 702 millimeters (27 5/8 inches) to verify 

impact performance with the 2000P test vehicle. The pickup truck proceeded through the 

terminal and came to rest behind the test installation. 27 meters (approximately 90 feet) 

downstream from the impact point. While this trajectory is common to all Oared. gating W

beam terminals, it serves to emphasize the importance of a clear and traversable runout area 

behind and beyond such terminals. Enclosure 4 is the summary sheet for this test. 


Test 3-34 with the 820C vehicle impacting the side of the system at the critical impact point 

(CIP) at a 15-degree angle was conducted using the flared X-Tension design at the 787
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millimeter (31-inch) height. Since the X-Tension has only two weakened posts at the front, 
followed by standard steel line posts, this test was considered to be a more severe test of wheel 
snag than the X-LITE with its six crimped posts. Enclosure 5 is the summary sheet for this test. 

Test 3-35 was conducted with the 2000P vehicle impacting the side of the terminal at post #3 at a 
nominal angle of 20 degrees. Because of the flared terminal layout, the actual impact angle was 
approximately 26 degrees. For this test, the lower rail height of 702 millimeters (27 5/8 inches) 
was used. The pickup truck was contained and redirected, thus confirming the barrier length of 
need (LON) begins at post #3. Enclosure 6 is a summary of the test conditions and results. 

In your request, you noted that tests 3-32 and 3-34 were not run because these tests have always 
been shown to be less severe than the end-on tests for gating terminals. Test 3-39, a reverse
direction, 20 degree test with the pickup truck was not run on the flared X-LITE design based on 
the successful performance of the tangent X-Tension test which you conducted during 
certification testing for that design. The flared X-LITE layout reduces the effective impact angle 
to approximately 14 degrees so the impact would be less severe than the earlier test. The FHW A 
reconfirms that these three tests can be waived. 

Tangent design: 
Test 3-30 was run on the X-LITE tangent design which uses only three modified (crimped) posts. 
For this test, the 820C vehicle was offset the field side of the terminal to maximize the likelihood 
of the car yawing into the standard steel posts beginning with post #4. The rail height was set at 
702 millimeters (27 5/8 inches). Although all Report 350 test criteria were met, the car travelled 
over 20 meters (66 feet) behind the rail from the initial impact point and exhibited a roll angle 
slightly over 50 degrees. This post-impact trajectory again reinforces the need for a relatively 
clear and traversable runout area behind and beyond all gating terminals. Enclosure 7 is a 
summary of these test results. 

Test 3-31 was run with the rail set at its lower limit of 702 millimeters (27 5/8 inches) to verify 
its capability to stop the 2000P vehicle without override. Enclosure 8 is a summary of this 
successful test. 

Tests 3-32 and 3-33 were not run on the tangent layout for the same reason they were waived for 
the flared design. Test 3-34 and 3-35 were not run on the tangent system because these tests 
were successfully completed on the more-critical flared design and would be less severe on the 
tangent system. Test 3-39, as noted earlier, was successfully run on the stiffer X-Tension design 
during earlier testing. The FHWA agrees that these five tests can be waived for the tangent X
LITE. 

Finally, your December 201
h request summarized the design changes made to the X-LITE 

terminal after your initial test 3-35 that were incorporated into the final design. The FHWA 
concurs that these modifications will not adversely affect the crash test performance of the first 
test and it need not be repeated. 

Findings 
You requested FHWA acceptance of the following configurations for the X-LITE Terminal as an 
NCHRP Report 350 TL-3 Redirective, Gating, W-Beam Terminal: 
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X-LITE Flared Terminal with a 1220-millimeter (48-inch) offset over 11.4 meters (37.5 
feet) at both 702-millimeter (27 5/8-inch) and 787-milimeter (31-inch) rail heights, using 
either composite or timber offset blocks. 

X-LITE Tangent Terminal with a 0 to 300-millimeter (0 to I-foot) offset at both 702
millimeter (27 5/8-inch) and 787-milimeter (31-inch) rail heights, using either composite 
or timber offset blocks. 

Both systems described above and detailed in the enclosed drawings are acceptable for use on 
the NHS under the range of conditions tested, when such use is acceptable to a highway agency. 

Please note the following standard provisions that apply to FHW A letters of acceptance: 

• 	 This letter includes an AASHTO/ARTBA/AGC Task Force 13 designation that should be 
used when drafting new or revised Task Force 13 drawings. 

• 	 This acceptance is limited to the crashworthiness characteristics of the systems and does 
not cover their structural features, nor conformity with the Manual on Uniform Traffic 
Control Devices. 

• 	 Any changes that may adversely influence the crashworthiness of the system will require 
a new acceptance letter. 

• 	 Should the FHW A discover that the qualification testing was flawed, that in-service 
performance reveals unacceptable safety problems, or that the system being marketed is 
significantly different from the version that was crash tested, we reserve the right to 
modify or revoke our acceptance. 

• 	 You will be expected to supply potential users with sufficient information on design and 
installation requirements to ensure proper performance. 

• 	 You will be expected to certify to potential users that the hardware furnished has 
essentially the same chemistry, mechanical properties, and geometry as that submitted for 
acceptance, and that it will meet the crashworthiness requirements of the FHW A and the 
NCHRP Report 350. 

• 	 To prevent misunderstanding by others, this letter of acceptance is designated as number 
CC-120 and 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 at our office upon request. 

• 	 The X-LITE Terminal system is a patented product and considered proprietary. If 
proprietary systems are specified by a highway agency for use on Federal-aid projects, 
except exempt, non-NHS 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. Our 
regulations concerning proprietary products are contained in Title 23, Code of Federal 

Regulations, Section 635.411. 
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• 	 This acceptance letter shall not be construed as authorizati on or consent by the FHW A to 
use. manufacture, or sell any patented system for which the applicant is not the patent 
holder. The acceptance leuer is limited to the crashworthiness characteri stic of rhe 
candidate system, and the FHW A is neither prepared nor required to become involved in 
issues concerning patent law. Patent issues, if any, arc to be resolved by the applicant. 

Sincerely yours, 

Michael S . Griffi th 
Di rector, Office of Safety Technologies 
Office of Safety 
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Sincerely yours, 

Michael S. Griffith 
Director, Office of Safety Technologies 
Office of Safety 
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Typi:al XTen1lon"' Rated31" ET 

Gener1I hfo1'1'1'14tion 
TsS1 Agefte)... . . .•. ... . ...•••....... - .....••...•.• - -....SArc lCCllNOl.OCICS, l!fC. 

Iest Ue51;1nation ....•.......... -·-- ....................... Nt:Hltl' Kepon:S!G l-l4 


Tes1No••......•...............••. -----············ ...•.•...• S11Test#XTF01 

Cote..••••...••....•...•........•....•..••• -····· .......... 10'2m010 


leslArtlde 

T;oe .... ·----- .......... ·---·· ·········- -····· ...... -·········End Termnal 

Name---············-- ············-- ............ --············ X·T~:inr1arm1:11· 
L.:rmtnSIO'IS ....•.•...•• ···- ···········--··· ···-······ ···---·-- Leng:n: U.:.!,, 14:.l.:Slt) 

Size m•or dlme1stm ard rna:eral ................. HElollt 787 mm (31.C lnl 
dleyclcm:nb ---·········· _-············-- .••...••.. Wi:llll: E8-4nm :z;.Oin) 

Test Vehicle 
Type •••••• ·····- . -- •••.•• ····-· -········· ··---· •••••• Productoo Mocf.!I 

~········--···········---········-··-----··enc 
Mexia! ············--············ ---············-· .•........ 1937Honda CRX 
l/las(kOI 

CLll> •••••••• _......... ···-·· •.•••.•••.......•••••• 823 


Test lner1Jal ···--- -········· ··---· ..•••..•••..•••. 83:1 

Ol.mmy:sl ......... ··---· .....•.... -----· ••..•..... 75 

Gr:JSll Sla~i: ......... _........... __ ........... _ 905 


bnpact Conditions 

Speed Olpi) ···-············· .......................... gg 


At918 (de!i) ········--············· ... 1~(21" *"1 O" llara) 
IJ!1)a:t Se~enty (kJ) ••.••...••.... --..•••...•.. - -- .•. 21.1 

Ellt Conditions 
Oped (kph) ••••••••..• - . ..... ,,,. ----- 50 
Angecoeg1 ............................. ·- ...••..•..•• tt1(:.!:.!"Mt11t1· nare1 

Occ11oant Rist Values 
Impact Velocity (rilOI 

(-crrectl00 ..... . ................. d 

t'-cinlCtrlln ..... . .. --···· ...... 5 
l\idedcwn Accele'llton (g's) 

(-crrettron .... _____ ...................•....... !/ 


...Orection .... ----- ....................... ·-a 


Iesl A111Cle UttlEctJOll (mm) 

CVnairic .•........................ ·····- .....•....•••.. 570 
. Pcnrnncnt ... . . .. . . ...... _......................... 320 

ven1t1e oa111age 
ExtEllCI' 

VOS ...........................•. : ..................... t-RFQ..t 

CDC ..••••••.••.•. --- .......... _.•..••...•••... 01FREN1 


lnteriOI 
OCOI .........•... -- •...•....•..... ~FOOlDOOO 

i>'.J!ll·llllp.tl:I Vd1,i;llla1 Ektl111vtut (dll\I .. UYIU ft c-U) 

N~mJrr Ri>ll Arole ............................... 22 


M:axtmnr PICll Ango .................... _ -······. . ll 

Na>ilmnr Yaw Mg!9 .. . . . . ... . .. . . .. . . ......... 16 
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Typical X-l.ITE Terminal,. Flared 

!===I II · 
1. ·rrr < [:
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• • . !•1: 

General Information 

Test Agency............ . . .. .. .. . . .. . . . . .. .. ........ . ... SAFE TECHNOLOGIES, INC. 


Test DngnatiOn ..................... ··············· ........ NCHRP Repon 350 3-35 

Test No............ ............ ..................... STI Teat# XTL04 

Date...••.••.•.•....................................•....•.••... 9/28/201o 


TestAlticle 

Type ...... .................. ............ . ...................... End Terminal 

Name . . . . . .. . . . . . . .• . . . . . . . • . •• .• .• .. . .. . . . • . . • . • . .•. . . . . . . . . . . . . .. . X-llTE Terminal Fla1ed 
Dimensions ............ ........... ...... .......... leng11111.9 m (39.0 ft) 

Size and/Of dimensron and matenal ... . . .......... Height 702 mm (27 6 lnl- 787 mm (31 o in) 


of key elements ........•.•.•............•.•.........•.•... Widlh: 747 mm (29 4 in) 


Test Vehicle 

Type . . . . . . . .. . . . . . . . . . . . . . .. .. . . . ....... Produt11on Model 

Designation ............................................... 2000? 


Model .......... .. ·········· 1992 GMC 314 Ton Pickup 

M3$S(kg) 


Curl> ......... . ...... 1976 


Test lneltlal ... ................................... 1975 


Dummy(s} ............................................. NIA 


Gross Stalic .. . . .. ... . . .. .. . . .. .. . . . ...... .. . . .. 1975 


bnpact Conditions 

Speed (kph) .•....••••••.•..••...•••••••••••............. 99 

Anol& (deg) .... .. .. . . .. .... .. . ... .... 20 (26' wt1h 6' ftare) 

lmpatt sevemy lkJl ...................................87.4 

Exit Conditions 

Speed <ki>hl .......... .. 56 

Angle (de9) ••• ···••••••••••••·····•·••••••••······ •.•..••.• 12 (18' wt1h 6' llate) 
Occupant Risk Values 

lmpad Vetoeity (Ill/SI 

x-cliredJnn . . . . . . . ............... 6 


y-<11recllon . . . . . .. . . . . . . . . . . . . . .. . . . . . • • • • . • . • . . 4 


Ridedown Acceleration (g's) 


x-cliredJnn . . . . . . ............8 


y.Qlf9dlon ... ' .. ·············· ........... 9 


Test Article Deflection (mm) 

DynamiC ••••••• •••.••••....•••.•.•.••••.....••••••••••••.. 690 
Permanent ........ . . ................................. 6011 

Vehicle Damage 

ExtellOf 

VDS ................... 1-RF0-3 
CDC 01FREN1 

lntenor 
OCDI .............. . . •.•.•.•........ RF1001000 


Post-Impact Vehicular Behavior (deg • gyro @c.g) 

Maximum Roll Angle ........ ............ . ... ... . 16 

Maximum Pitch Angle .................................. 22 
Maldmum Yaw Angle . . .. . .. ........................ 43 
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Typigl X.uTE Terminal"' Tangent 

-~~s,: ;~ ~ 
I 'P' 

l ' ~ i:j~ 

' 
Genenl lnfonutkln 

Test~. __ ................................ SAFE TECHNOLOGIES, INC. 

Test Designation...•••. -· ....... .. . ....... . ••···· .• NCHRP R.,ort 350 3-30 

Test No ........ •..................... -- ••.....• STITestlXTL12 


Dale. ······- ......... - ..... - ........... ·····- - ...... 10r.?!!l2010 

Test Artlcl• 
Type ....... . 
Name ............... . ........... X--UTET•rm:MIT~ 

0 llNl\Slons . •••... ·-···· Lenglh: II.Gm (39.0ft) 
Si:e and/or aunension and ma.i.naJ .............. Httgllt 702mm121.e in>- 787 inm (31.0 DI) 

aHeyl!!emenb __ Widlh:610mm{24.0in) 

TfttV•hicle 
i~ ...... ................... ................. .... ?roducbcn Medel 

Onignalion ... ._S20C 
1965 Honda CRX 

Cuti> .... ·····--- ........... ...... - ...• 7~ 


THt lntftlll ........................................... 81~ 


Dummy{s) ·····- ... 75 
Gross S!abe ...... •.. _ eeo 

Impact Conditions 
SPffd (kph) ...•••... ~ 

An91e (deg) ................ . - ..... 0 
~Severity (LI) ... . - ... 310.0 

EDt Conditions 

SpHd(kph) ..................... NIA 
Angle(deg) ...... NIA 

Occupant Risk Valuft 

rmpad V•locrty fmll) 

x-c1K:icn ................................. 7 


y-<t:iec:kln ··-- ..................0 
Rideclown Accelenltion (g's) 

x-cctedicn ......... 
 ··-·· . -·- 14 
y-G::tedicn ......... - ............. 7 

TKt Altielt Ottlfftion (mm) 

........ NIA 
?ennanent ··- .............. ...................... NIA 

Vehicle Duulge 
Exterillr 

VOS .... t!!~~ 
CDC ..... 12FLEN1 

tntltrior 
OCDI. LFOODIOOO 

Past-Impact V.tlicuw lffhavior (d.; • llYfO@ c.g) 

Maxanum Ro'.IAngle ...... _.......................... 51 

MDUllUl!I Patch Angle . ...... 11! 

Maxtmum Yaw An111e .......... ........ ......... 209 


~- .. --
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Typlul X-LITE Terminal"' Tengent 

~; I :I i ' r · I '.m 
_......-

-··~~-. 

¥ !' ' 
GelMHI l11kna111Uu11 

Test .Ageic~... . .. ... ...... ... ... ....... ..... .... SAFE TECfiNOLOGIES, INC. 

Test CesgnatiOn ........•... ·····•···••··············• NCHRP Repon 350 3-31 

Test l\o............ .. ... ... . . ..................... STI TeslllXR14 

::>:r.e ••••.•.•••••...•••....•••••...••...•••.....•...•.•••... 1113/lJIO 


TatAnlc.le 

Type .. ... . . . .. . . .. .... . . .. . . . . . ... .... . . . . . . . ... .. . . ........ End Temlinal 
Nane ......................................................... X-LITE Temllnal Tangent 
OilMlVln~ IA'""!)ttl 11 !lm('.\QOft) 

Sizo ond'ordlmcnclon :me m:itcnal ................. Molght 70:? 11m (:!7.6 in) 787 nm t31 0 h) 


uflo.") ~111111b . ... ... .. ............ .......... 'NaJU1. CllO r11n (2' 0 in) 


Test Vehicle 
TYOe ...••.•.•.••......•..••...........•..•••.......•••.. PrcducUcn MOllel 
~lgn;tloi .......•......•.......••..•.••••••....... 2000? 

l'.1o<ht .................................................2001 Cllevrde131' T:m Pkkup 


MaSS(k;) 


CJ!b ......... ............. ............ ........ 21.:5 

Test Inertial ... . .. . . . ..... .... ... . . . .. . .. . . . . . ..... 20;() 

0.anwn)'(c) .........•.. ...•.......•.. NIA 


o- ~tatc. ......................................... 2o:;o 

llqJa:t Condl'Jons 

Speed :ki:til ... . . .. ... . . ... .... ..... . ........ 101 


/Ingle (:leg) . . . • . . . . . . . . ... . .. .• •. . . ................... 0 

Impact Se~enty (kJ) .. .. .... .. .. .. . . .... .... .. . . ... 700.B 

&It CWHIUl.TUI 

Speed (kplll ............ ...... ...... ..... ........ ._NI..\ 
Angle (deg) ............................................. Nf,\ 


Occoipant Rbk Va ues 
lmpxt 'Jebcr.y (mlc) 

x-Oirllc.ton ...... . 

y-<tlledon ...... . 

R<le:IOim l\ccelera:lon (!I'S) 
y.(!llP.rtnn 

y d1rcct1on ..... . ....

................ 4 

. .......... 1 

1~ 

................. 3 

Test AJtlcJe DeGection 11111111 
Dmami: .................................................... NI..\ 

Perniarent .............................................. Nii\ 


Vllhicla D1mag11 

E1tenor 

'/US ........................... 1:l+t·1 
co: 12:cEN1 

lrtenor 
OCOI FSOOOOOOO 

Poa1-lra~c.t Veilcul« 8ehllV or Cdeg • gyro@c..g) 

Maxtn1111 Roi Angla .. . . .. . . . . . .. .•... .. . . . . . . .•• . . . . 10 

Maxl:n1111 Pitch Angle . . . 18 
Maxin1111 'faw Anoe ................................... 12 
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	Dear Mr. James:



