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U.S.Department 1200 New Jersey Ave., SE
of Transportation Washington, D.C. 20590
Federal Highway

Administration September 9, 2011

In Reply Refer To:
HSST/CC-120

Mr. Dallas James
Armorflex International Ltd.
8 Paul Matthews Road,
North Harbour 0751

New Zealand

Dear Mr. James:

This letter 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: Tangent & Flared Re-directive Gating W-Beam Terminal
Test Level: NCHRP Report 350 TL-3
Testing conducted by: Safe Technologies Inc.
Date of request: December 20, 2010
Request acknowledged: December 27, 2010
Task Force 13 Designator:  SEW23 Tangent
SEW?24 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 for the Safety Performance Evaluation of Highway Features.”

Requirements

Roadside safety devices tested prior to January 1, 2011 should meet the guidelines contained in
NCHRP Report 350; those tested after that date must follow 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 following barrier design was found acceptable, with details provided below:

* X-LITE Tangent & Flared Re-directive Gating W-Beam Terminal

FHWA: HSST: WLongstreet: ms: x60087:8/22/11
File:  h://directory folder/HSST/ CC-120.docx
cc: HSST Will Longstreet



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 1 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 1 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 flared, 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-



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 FHWA
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 test 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 20™ 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:



- 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 (O to 1-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 FHWA letters of acceptance:

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

e 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.

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

e Should the FHWA 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.

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

e 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 FHWA and the
NCHRP Report 350.

e 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.

e 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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e This acceptance letter shall not be construed as authorization or consent by the FHWA to
use, manufacture, or sell any patented system for which the applicant is not the patent
holder. The acceptance letter is limited to the crashworthiness characteristics of the
candidate system, and the FHWA is neither prepared nor required to become involved in
issues concerning patent law. Patent issues, if any, are to be resolved by the applicant.

Sincerely yours,

Michael S. Griffith
Director, Office of Safety Technologies
Office of Safety
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U.S.Department 1200 New Jersey Ave., SE
of Transportation Washington, D.C. 20590

Federal Highway

Administration smber 7. 2
Reptember 7,291 In Reply Refer To:

HSST/CC-120

Mr. Dallas James
Armorflex International Ltd.
8 Paul Matthews Road,

North Harbour 0751
New Zealand

Dear Mr. James:

This letter 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: Tangent & Flared Re-directive Gating W-Beam Terminal
Test Level: NCHRP Report 350 TL-3
Testing conducted by: Safe Technologies Inc.
Date of request: December 20, 2010
Request acknowledged: December 27, 2010
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 for the Safety Performance Evaluation of Highway Features.”

Requirements
Roadside safety devices tested prior to January 1, 2011 should meet the guidelines contained in

NCHRP Report 350; those tested after that date must follow 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 following barrier design was found acceptable, with details provided below:

* X-LITE Tangent & Flared Re-directive Gating W-Beam Terminal



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 cither
composite or routed wood offset blocks. 1t 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 1 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 1 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 thesc 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 flared, gating W-
beam terminals, it serves to emphasize the importance of a clear and traversable runout arca
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-



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 werc 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 FHWA
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 rcinforces 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 20" 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 O to 300-millimeter (0 to 1-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 FHWA 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 FHWA 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. Qur
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 authorization or consent by the FHWA to
use, manufacture, or sell any patented system for which the applicant is not the patent
holder. The acceptance letter is limited to the crashworthiness characteristics of the
candidate system, and the FHWA is neither prepared nor required to become involved in
issues concerning patent law. Patent issues, if any, are to be resolved by the applicant.

Sincerely yours,

ool g bt

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

Sincerely yours,

Michael S. Griffith
Director, Office of Safety Technologies
Office of Safety
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Genenal Information
Tes: D2siNAtON . ....cccvee v e et e
Cato. s it iiciiieet ce s et e veranaaes
Tesl Aiticly
Siz2 and'ordimersbnard maeral ... ...
O heVBIBMBITS ......cccviiiniiiiiiiins ceceians caenen

Test Wehicle
Paricnatinn
MOBEE ...t e seereciene ceeens
Mess (k9)
Cum ... ... eeee o
Test nertial ..
DUNINSYIS) coveeeree cervnne cvreeeven brennenannnns
tmpars Conditinns
Bpeed KPh) .o i cinrmes aenes aens
ARgle (489) ...

. SAFE TECHNOLOGIES, INC.

NCHRP Report 350 2-30
ST Test 2 XTLO9

-1020°2C1C

£ni Terminal

«or. XoLITZ Tormina! Flared
. -ength: 119 m (390 8)

<eight: 702 mm (27 6 in)- 787 mm (31.0in)
Nidth 747 mm (294 n)

Sroduction Model
e
1967 ionda CRX

mn

... 320

7%
395

30

..J {0° wilh ¢~ Hare)

302.0

Exit Conditions
3peed (KPR) ... ceeeivee i ccirees vvarieeeeeennes oo NA
Occupant Risk Volues
Imeast Vebety \mg)
LTS 11 O OUINPOYOUINPAIURPPRRPR . |
y-dedion .........ccoce e vreeenn 0
Ridedown Acceleration (g's)
XQUBCHON ... .. ....cciries cierre aee an 16
ydusction ... . ...

Test Article Defloction imm)
DYIENR oooiiiivinincvniieies e eceesreeen - NIA
Veahirta Damage
Cxterior
YOS . e v ceeeren e 12003
COZ et e e e eeeveeeee. 12FCEN2
Intanior
QC e i ccvrrvee e reveeeree .. FSO00C000
Postimpact Venicular 3enavicr (deg - gyro @ c.9)
Maximim Rol Angln ?*
Moximum Pdch angle ... . .......coee ev e, 17
MAAMUM YINANGIe ... el 102
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General Information
Tret Agancy

L7210

Stze snaror dimension snamaetenal ... ...........
ofkeyelements ............. ... coeies ven cirennns

Test Vehicle

DeSIGNAION ..o o eeeeeeaer s e e
MOBED oo e eieeeis eoe aeiaes en eeeraeninas

Mass (k9)

Curd ...

Test nestial

DUMIMYIC) ... con v cin vie e e e e e e

Impact Conditions

Speed (kph) ....ecoeeree et e e
IP3et SeVerly (k] weeeereereneiieerresrnrns

SAFF TFCHNOI OSIFS, INT.
NCHRP Report 350 3-31
STI Test # XTL10

... End Termial

X-LITE Torminal Flared

. Length: 119 m Q9.0 f)
L HeIght 702 mm {27.06 n)- 787 euT (31.0MN;
.Width: 747 mm (294 in)

Procucton Madéel
2)00P

. 2J0° Chevrokt 4 101 Mickap

2198
2130

.NA

2230

130

....0(6° wih 6° Sare)
.....7785

Exit Conditions
Sprad (kph)
Occupuint Rish Values
tmpact vVeloaty (m's)

Ridedowr Acco'oration (9's})

Test Article Deflection (mm)

DYFAMIC .eoeoeein it e e enn

Yebicle Damage
kxtence

Interint
ocD .. . iaran

Pust-anpat: Vehicula Be'tavivr (Uuy - (y10 @ ¢ y)
MaximumRoll Angle .........ocoiivrrieieciann.

N/A

.. NIA

.12

1c

N/A

... N/A

12FC-1

. 12FCEM

. F8G00000¢

taximumPitchAngle .. ... .........co.oeeueee. 2

Uaxtmum Yew Angle ................. ...
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General nformation

1251 Uesnation...
TasiNo.............

les: Arucle

Name ..

Limansions .. ..........

Size and'or dimeasion and materal .................

Tes! Vehicle

Mass (kg)
cum

Impact Conditions

aran intw,

Typical X Tension™ Flated 31" ET

. ¥ wm

SAIT TECIINOLOGILS, INC.
.. NUHRP Report 320 3-34
e . STl Test # XTFo01

1072272010

... End Temnal

... X-Teasion Mared J1°

.. LengN: 142 mddln)
Height: 787 mm (31.C i

Width: £84 awm 2:.0in)

Producton Modal
820C
1937 Honda CRX

... 823
.83

75

.. 903

.. 00
.15421° wih 6° fars)
211

Exit Conditions
ANDRIOED) ....oiieet vt iirient v ceneeene. 1B (227 WA §° TATE)
Occupant Risk Values
Impact Velocity (rvs)
Ridedcwn Accele-aton (g's)
<-grection ..

1est Articie Detlection (;nm)

vzhicie Damage
Extenor

CDC . it v v veeenees oo @TFREND

Interios

Pust-tmpact Vehicula) Beliavivr (g - gyiv @ c.g)
Naxdimsrw RollARgle . ... coeevvere v . 22
N2dmum PREDANDO ... .ooeeeriieee ceveen. . §2
NOIMIT YawAnge ... ........ ... 716
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General information
TOSLAGENTY.....covevee ieeeeiiesveeiieeee e aen .SAFE TECHNOLOGIES, INC.
Test Designation ... NCHRP Report 350 3-35
TestNo......... ... ST Test # XTLO4

9/28/2010

.. End Terminal
X-LITE Terminal Flared
. Length: 11.9m(390M)
........... Height: 702 mm (27 6 in) - 787 mm (31.0in)
............. Width: 747 mm (29 4 in)

Size and/or dimension and matenal
ofkey elements ............ccoeee

Test Vehicle
Type ...

Designation .

.. 2000P

Model ............ e eeeeeeeeeee .. 1992 GMC 34 Ton Pickup
Mass (k@)

Cuy ... eeevereeeets e aerreannnee o eenenns 1976

Testinertial ... . .....o.iiiiiiin e 1975

NA
1975

Gross Stase ......... eeernrerrae R
Impact Conditions
Angle (489) ...................... cerererenen . 20 (26° With 6° ftare)
Impast Seventy (kJ) ..cocoeeeeeiiiinnreereeenn o 87,4

Exit Conditions

Speed (kph) ... R cecrrreenen . 58

ANDIE (080) .....oveeeieiieeieeeiree e eee e 12 (18° with 6° flare)
Occupant Risk Values

impact Velocity (rvs)
YOIMBCUON ...t v, 4
Ridedown Acceteration (g's)
X=QIrection ...............ceceenniiiiieee, 8
YOreCtOn ... . . i ]

.. 690
600

Vehicle Damage
Extenor
vDsS ...
interior
OCDI ....reieeei i eeciiecete e eeteeevene..... RF1001000
Post-impact Vehicular Behavior (deg - gyro @ c.g)
Maximum ROIANGI® ............ocvveveviereeein
Maximum Pitch Angle .
MMaximum Yaw Angie ... ............. [T

1-RFQ-3
- O1FREN1
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General Information s
Test Agency.. ... SAFE TECHNOLOGIES, INC.
Test Designation........ .. - NCHRP Report 350 3-30
TeStNO . it e e aeeee. .. STE TSt 8 XTL12

Test Article

NAME it e snnes - aveeee e ccveeeoo - XLITE Termenal Tangent

DImMensions ... cereree - ccrnenee - cesaee o oo, LA 11.0M (30.0 R)
Sge andlor amens:on and matenal ... ... . Heght 702mm (27.8 in)- 787 mm (31.0 m)
of key elements ... ... . e -Width: 810 mm {24.0in)

Test Vehicle
THP® ceves - oeve e eere et eeraen .. PrOGuCtCN Model
1085 Honda CRX

Test inertadl ..ooveereinvvnenen

Dummy(s) ...... .. ... . T8

Gross SIabe ...t weeecenr iannen oo vreeene-. O00
tmpact Conditions

impact Severtty (kJ) ... . ..o e ...... 3100

Exit Conditions
Speed (PN} . .o et e e, . NIA
ANGR(GRD) oo e e e e R
Occupant Risk Vatues
Impact Velocty (m/s)
Ridedoswn Acceleration ('s)
XCTOCHON erverin vt . 14

Test Articte Deflection (mm)
Vehicle Damage
Exterior
vbs . . res e eees $2FLS3
CDC oo iie i e cvvenne. . Y2FLENY
intenor
Post.impact Vehicular Behavior {deg - gyro @ c.g)
Maxanum Rol Angle ........ .. ... S
Maximum Piech Angle ... . 10
Maximum Yaw Angle .......... .. 208

... NIA
.. NIA
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Geiral Inlvimsation

TOStAQRICY. .. ... ooe e e

TestCesgnation. ... ............

Size and/or dimencion anc Matonal ...l

Ul hey elzmmnty

Test Vehicle
Mass (k)

Cad .o e
Testinertial ....

impact Condttlons

Angle {Jeg) ...... ...

.SAFE TECHNOLOGIES, INC.
.... NCHRP Repont 350 3-31
..... STITest & XTL14

. 1132210

..... End Terminal
.. X-LITE Terminal Tangent

largth 118m (3 0N)

.Height 702 wm (27.6 in) 787 nm 1310 )
e W G310 1un (24 O in)

.. Preduction Model
.- 2000P

2001 Chevrolet 34 Tan Pickup

o 2146
... 2050

N/A

.. 2050

101

700.8

Exit Cundilicny
Speed (koh) ...

ADGIR (08G) ....oeoeereee e e e oo

Occupant Risk Va ues
Impact Veldeiy (nve)

XdieCton ... e
y-directon ... ..o e

Rdegown Acceleraion (g's)
Y-mretnn

YACCUON oo .. e e e,

Test Article Defiection (mm)

DMamMIZ ..o e teesneaene

Vohicts Damage
Extenor

[+ Jo S
Intenor
ocol . ..., e enene s e
Post-lepect Vericuler Behav or {deg - gyro @c¢.g)

MaximumRoI Angl2 ...
MaximumPitchAngle ... .. ... ...
MAIMUM 7aW ARG ..ot i

N/A

NA

A2+CA
- 127Cz=M1

- FS0000000

10
18
12



	Dear Mr. James:

