
1200 New Jersey Avenue, SE. 
Washington, DC  20590 

November 5, 2007 

 
In Reply Refer To: HSSD-1/CC-102 

 
 
 
 
Mr. Owen Denman, PE 
President, Barrier Systems Inc. 
180 River Road 
Rio Vista, CA  94571-1208 
 
Dear Mr. Denman:  
 
Thank you for your letter of August 2, 2007, requesting the Federal Highway Administration 
(FHWA) acceptance of tangent, flared, and median versions of the X-TensionTM Technology 
End Terminals for use on the National Highway System (NHS).  The original system, the  
X-350TM Guardrail Terminal was developed by Armorflex, Ltd., and accepted by FHWA in our 
July 9, 2005, letter CC-91.  Barrier Systems, Inc. has since acquired the rights to use the  
X-350TM Guardrail technology and has developed it further.  Accompanying your letter were 
reports of crash testing conducted by Holmes Solutions, an approved test laboratory which was 
formerly a facility of the University of Canterbury in Christchurch, New Zealand, and DVD 
video of the tests.  You requested that we find the terminals acceptable for use on the NHS under 
the provisions of National Cooperative Highway Research Program (NCHRP) Report 350 
“Recommended Procedures for the Safety Performance Evaluation of Highway Features.”    
 
Introduction                                         
The FHWA guidance on crash testing of roadside safety hardware is contained in a 
memorandum dated July 25, 1997, titled “INFORMATION: Identifying Acceptable Highway 
Safety Features.”  The original Armorflex X350 tangent terminal for use with strong-post  
W-beam guardrail includes an impact head through which two anchor cables are threaded, 
breakaway line posts, a slider/slider bracket assembly, a cable anchor bracket, and a foundation 
anchor.  For side impacts to the rail, tension is transferred via the cables to the foundation anchor 
to provide containment and redirection.  For head-on and angled impacts directly at the end, 
friction between the cables and a convolution in the impact head dissipates crash energy.  The 
slider/slider bracket assembly allows the first W-beam rail segment to slide back along the 
second segment and away from the impacting vehicle.   
 
Your present request is for: 1) modifications to the original tangent version, 2) a flared version, 
and 3) a median version, using the name X-TensionTM Technology Guardrail End Terminals. 
The enclosed chart “National Cooperative Highway Research Program Report 350 Test Matrix –  
X-Tension Testing Program” details the original matrix of tests used to validate the Armorflex 
X350 design, a Test Requirement Analysis of the needed impacts to validate the Flared Offset 
Configuration and the Median Terminal, and a Component Modification Analysis. 
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Testing 
You discussed the proposed test matrix with Mr. Nicholas Artimovich of my staff and reached 
agreement on the tests detailed in the enclosed testing program chart mentioned above.  The 
following tests were conducted and the test data summary sheets are enclosed for reference: 
 
            NCHRP Report 350 test 3-30 for the flared configuration. 
            NCHRP Report 350 tests 3-31 and 3-32 for the median configuration. 
 
We concur that these tests are satisfactory to show NCHRP Report 350 compliance with the 
following: 
 

• The modified tangent, flared, and median configurations using either wood (CRT) or 
steel line posts (first two posts crimped near the ground line) as shown in the enclosed 
drawings. 

• The tangent, flared and median configurations use a small “kit” of key components 
that are used in conjunction with standard W-beam guardrail, wood or composite 
block-outs, steel line posts or CRT wood posts and standard guardrail component 
hardware to make up any of the noted configurations noted in the enclosed drawings. 

• The amount of offset for flared applications can be between the tangent position  
(no offset) and the fully flared (1.2 m offset) as tested. 

• Recognition of the redirective capability of the system from the first post.  Therefore, 
the system qualifies as a “Redirective, Non-Gating” Terminal under the definitions in 
NCHRP Report 350. 

 
Findings                                                                                                           
The results of the testing met the FHWA requirements and, therefore, the devices described in 
the various requests above and detailed in the enclosed drawings are acceptable for use on the 
NHS under the range of conditions tested, when proposed by a highway agency. 
 
Please note the following standard provisions that apply to the FHWA letters of acceptance: 

• Our acceptance is limited to the crashworthiness characteristics of the devices 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 device 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 device being marketed is 
significantly different from the version that was crash tested, it reserves the right to 
modify or revoke its 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 they will meet the crashworthiness requirements of FHWA and 
NCHRP Report 350.  
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• To prevent misunderstanding by others, this letter of acceptance, designated as number 

CC-102 shall not be reproduced except in full.  This letter, and the test documentation 
upon which this letter is based, is public information.  All such letters and documentation 
may be reviewed at our office upon request.  

• The X-TensionTM products are patented devices and considered "proprietary."  The use of 
proprietary devices specified by a highway agency for use on Federal-aid projects must 
meet one of the following criteria: (a) it must be supplied through competitive bidding 
with equally suitable unpatented items; (b) the highway agency must certify that it is 
essential for synchronization with existing highway facilities or that no equally suitable 
alternative exists or; (c) it 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.  

• This acceptance letter shall not be construed as authorization or consent by the FHWA to 
use, manufacture, or sell any patented device for which the applicant is not the patent 
holder.  The acceptance letter is limited to the crashworthiness characteristics of the 
candidate device, 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, 
 
 
 
 
George E. Rice, Jr. 
Acting Director, Office of Safety Design 
Office of Safety 

 
Enclosures 
 
FHWA:HSSD:NArtimovich:tb:x61331:10/11/07 
File: s://directory folder/nartimovich/CC102-BarrierSystemsXtensionFIN.doc 
cc:      HSSD (Reader, HSA; Chron File, HSSD; N.Artimovich, HSSD 
  M.McDonough, HSSD)  
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National Cooperative Hiahwav Research Proaram Report 350 Test Matrix

X-Tension Testing Program
i I I i
I I I

X-Tension Guardrail Terminal -Tangent Configuration (FHWA Approval Letter HAS-10/CC-91)
Test Vehicle Speed Anale Results Test ReQuirement Analvsis
3-30 816.5 99.7 0 Pass Required
3-31 2025 99.5 0 Pass Reauired
3-32 817.5 101.3 14.6 Pass Required
3-33 1975 101.5 14.4 Pass Reauired
3-34 N/A N/A N/A NfA Test 3-37 provedCIPand LONare at the same location,slightlyafter post 1, making3-34&3-35 redundant(Rer FHWALetter
3-35 NfA NfA NfA NfA HAS-10/CC-91)
3-37 1988.5 98.9 20.2 Pass Required
3-39 1988 98.3 19.8 Pass Reauired

X-Tension Guardrail Terminal- Flared Offset Configuration
Test Vehicle Speed Anale Results Test Reauirement Analvsis

Required -This test was modified in accordance with FHWA discussions to create the most sevene impact condition. The

vehiclewas offsettowardthe trafficlane and the occupantmass was moved to the insideto maximizethe yaw rate and see
3-30' 837 98.7 0 Pass potential for intrusion into the side of the vehicle.

3-31 NfA Test 3-31 on this system inthe flaredconfigurationis lesssevere than the impactingcharacteristicsof tests 3-32 & 3-33 on the
system in the tangent Configuration.

3-32 NfA Test 3-32 & 33 were not required because they were run on the system in the tangent configuration. The performance of the
system under test 3-32 & 33 conditions while the system is in the flaredconfiguration is not significantly different than what was

3-33 NfA tested in the tangent configuration. The modified test 3-30 accurately demonstrates the impacting characteristics of frontal
impacts with the gneatest potential for failune.

3-34 NfA Because the analysis of 3-37 below holds true, and the analysis of 3-34 & 35 hotd true for the system in the tangent configuration,
3-35 NfA tests 3-34 & 35 in the flared configuration are redundant.

3-37 NfA Test3-37was performedinthe tangent configuration. Discussions with FHWA determined this test was unnecessary.

3-39 NfA Theseverityof test 3-39 in the flaned configuration is less than that of the system in the tangent configuration because the angle of
impact is lower.

X-Tension Median Terminal
Test Vehicle Speed Anale Resus Test Requirement Analysis

3-30 NfA Test 3-32 demonstrates the performance of the system duringfrontalimpactswiththe greatest potentialforbindingthe system
and causing failure. Because the designdoes notintroduceany additionalenergy absorbing components to the standard X-
Tension(tangentorflaned) system and the additionalmass is minimal,Test 3-30 was determined to be unnecessary.

3-31 2005 99.3 0 Pass
Because the design does not introduce anyadditionalenergy absorbing components to the standard X-Tension (tangentor flared)
system and the additional mass is minimal,Test 3-31 was determined to be unnecessary. However, this test was run to verify
crimped posts 1 & 2 and unweakened posts 3-6does not effect ride down acceleration.

3-32 843 103.6 15 Pass Required

3-33 NfA Because the design does not introduce any additional energy absorbingcomponents to the standard X-Tension (tangent or flared)
system and the additional mass is minimal, Test 3-33 was determined to be unnecessary.

3-34 NfA
Because the analysis of 3-37 below holds true, and the analysis of 3-34 & 35 hold true for the system In the tangent configuration,

3-35 NfA tests 3-34 & 35 on the X-Tension Median terminal aneredundant.

The X-Tension Median Terminal is stronger than the X-Tension tangent system as the additionalrailcomponents on the backof
3-37 NfA the system add to the section rigidity and do not reduce the structural capacity of the tangent system tested. The nedirective

capacity of the system is equal to or greater than the tangent system that was successfully tested under 3-37conditions. This test
was determined to be unnecessary.

Because this test was successfully tested on the X-Tension tangent system, it is redundant. The X-Tension median terminal does
3-39 NfA not introduce any changes to the components interfacing with the vehicle in this test. Also, the structural components ane not

reduced in capacity. This test was determined to be unnecessary.

.= Modified Test

I I
Component Modification Analvsis

Analysisof chanaesmadeto componentsof theX-TensionsystemfollowingoriginalNCHRP350testina of TanaentSystem
ITest ,::system l-'artNO. Description vomponent Moalcatlon AnalysIs

3-30,31,
Tangent Posts All X-Tension testing on the Tangent configunedsystem used steel wideflange posts notchedat groundlevel. The system is

32, 33, 34, approved to use timber CRT posts as well. Reference FHWA letter HAS 10/CC-91 for system details.

35,37,39

8061099,
Post 1 (top), The flanges of Post I, 2, and 3 wene"crimped"at 9roundlevelto weaken the post forhead on impactswith light vehicles. The

3-30' Offset Post 2, weakenedpostsperformsimilarto those tested duringthe originalX-Tension Tangenltesting (notched steel posts or timber en
8061100

Post 3 posts). The lateral strength of the post is equal to or stronger than what was tested in the X-Tension tangent matrix. All other
posts on the system were standard wide flange steel posts, unweakened.

3-32 Median 8061099, Post 1 (top),
The flanges of Post I, 2, and 3 were "crimped" near ground levelas intest 3-30' Thecrimps on Post 1were lowered to allow the

8061100 Post 2
post to fold closer to the ground. Post 2 was also notched on the reverse side at the blockouYpanel attachment hole. This was
only on the reverse side and does not effectthe system as previously tested in tangent or offset configurations.

The bottom reciever channel for Post 1 was modified to allow Post 1 to fold lower to the ground and reduce the possibilityof
3-32 Median 8061098 Post 1 (bottom) interactionwiththe floor pan of light vehicles. The modification removed a portion of the back side of the receiving channel. The

channel was made thicker and reinforced to facilitate driving the post. The modificationdoes not effect the lateral strength of the
post and only benefits the longitudinal break-away function of Post 1.

3-31 Median Posts In this test, only Posts 1 and 2 were crimped and all other posts wene standard wide flange steel posts unweakened. Posts used
are Wide Flange Guardrail posts in accordance with Roadside Hardware Specification PWE01. The crimps were removed from

Post 3 because the light car was proven to not significantly interact with post 3,
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O.OOOs 0.484s 0.560s 0.858s0.216s

~ Test 057083301 (NCHRP 3-30) Flared X-350 Tenninal End Installation

..--.....

11440mm

Plan
Position at 0.560s

Resting position with D:] P'f t0216

l"~",m,,,".8m u. ~i ~. "
"" ,,~1J:Cb::II]

Dvnamic barrier deflection ofO.38m Impact Velocity of98.7 km/h

Elevation

./ ~

General Information

Test Agency...........

Test Designation ...............
Test No. .............................

Date...................................

Test Article

Type
Name or Manufacturer ......

Installation Length ............

Material or Key Elements.

Test Article Deflections

Dynamic (m) ............
Pennanent (m)..........

Vehicle Damage
Exterior

VDS 12-FC-5
CDC 12FLEN2

Impact Conditions
Speed (km/h).. .........
Angle (deg) ..................................

Exit Conditions
Speed (km/h) ... .....
Angle (deg) ...............

Occupant Risk Values
Impact Velocity (mls)

x-direction

y-direction
THIV (km/h)
Ridedown Accelerations (g's)

x-direction

y-direction
PHD (g's) .....................................
ASI.....................................

Max. 0.050-s Average (g's)
x-direction

y-direction
z-direction

0.38
0.34

Holmes Solutions Limited

NCHRP 350 Test 3-30

057083301

13tl, December 2006

98.7
0

27.5
nla

Flared Guardrail Tenninal End

Armorflex Ltd
38 m

AASHTO SGR04a-b Guardrail with Annorflex

X350 Terminal End

AASHTO 'standard' soil M147-64 (1990)

Maximum Exterior

Vehicle Crush (mm) 300
Interior

OCD!

Max. Occ. Compartment.
Deformation (mm) 30

Post-Impact Behaviour

9.4
-0.8
34.9

ASOOOOOOOSoil Type and Condition.....
Test Vehicle

Type...........

Designation
Model................................

Mass (kg)
Curb...............................

Test Inertial...................

Dummy..........................
Gross Static

-18.8
7.0
19.5
109

Production Model

820C

1997 Toyota Starlet

Max. Yaw Angle (deg) 497.1
Max. Pitch Angle (deg) 47.0
Max Roll Angle (deg) . 27.7

873.0
837.0
75.0
912.0

-13.0
-4.0
7.3
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BX SHEAR BOLTS
PART OF ITEM 2.

'10m QIy PortDe"ri.«..
1 1.00 X.T~in.T<nninnICo''P-'Ki.
2 1.00 X.TM"io.H""',,_Ki<.OT.SldF~XTOTK
3 1.00 X.T~,,'o. ","om H,,'d,- Ki<.OT.SId.XTOTSS2~
4 1.00 X.TM'io. OT °"001",11CompoOM'K'<3
5 1.00 I.BEAM POsr. MIDDLE.X.ISO

USING A PRY BAR TURN FRICTION PLATE PIO ITEM 1
COUNTER CLOCKWISE UNTIL IS COMPLETELY

AGAINST LOCKING MECHANISM, SECURE IN PLACE
USING 4X BOLTS PIO ITEM 2 ON SIDE OF IMPACT

HEAD WELDMENT.
/"

3

ATTACH SLIDER BRACKET Pia ITEM 1 TO
END OF GUARDRAIL PANEL AS SHOWN.

ENSURE THAT HEX NUTS ARE AWAY FROM
TRAFFIC SIDE.

SLIDE GUARDRAIL PANEL Pia ITEM 1 OVER END OF
GUARD RAIL 1 SECURE IN PLACE USING HARDWARE
PROVIDED. ENSURE THAT HEX NUTS ARE ON
TRAFFIC SIDE.

REMOVED ANGLED BRACKET
WHEN SLIDING GUARDRAIL 1 WITH

SLIDER PANEL OVER GUARDRAIL 2.
REATTACH ANGLE BRACKET.

NO BLaCKOUT AT POST ,.
DETAIL 'C' DETAIL 'B l'

Po'"
'KQ7o;Oi
Kii'7OID2

K070206
K070210
8061100

UIM
EAcH
FACii
EACH
EACH
EACH

WHEN MOUNTING IMPACT HEAD
WElDMENT TO GUARD RAIL ENSURE

THAT HEX NUTS Pia ITEM 3 ARE
ON TRAFFIC SIDE.

USE BLaCKOUTS TO HOLD HEAD
WELDMENT UP WILE BOLTING

IT TO THE GUARDRAIL PANEL AND
POST,.

TIGHTEN CABLE ASSEMBLIES UNTIL
THEY ARE NOT VISIBLY SAGGING

BETWEEN POSTS. (THERE IS NO TORQUE
REQUIREMENT FOR THE CABLES).

USE GUARDRAIL HARDWARE PROVIDED
Pia ITEM 3 TO SECURE BlaCKOUT TO POST.
GUARDRAIL IS NOT BOLTED TO THE
BLOCKOUT OR POST.

SLIDER PANEL ON TRAFFIC SIDE
SLIDER BRACKET ON INSIDE OF

GUARDRAIL PANEL.

SEE DETAIL 'A 1 & A 2'

PASS 2X CABLE ASSEMBLIES
BETWEEN GUARDRAIL PANELS
AND BLaCKOUTS.

POST & BLaCKOUT
PIO ITEM 4.ENSURE THAT HEX

NUTS ARE ON INSIDE
OF GUARDRAIL PANEL. SEE DETAIL 'C' DETAIL 'B 2'

---

REF. STRING LINE

---
OFFSET POST 3 1 112"AWAY

FROM TRAFFIC TO MAKE IT
EASIER TO PUSH GUARDRAIL

WITH SLIDER PANEL OVER
GUARDRAIL 2.

43'-2 1/2"-

I.. 4X75"(=300") =1- 731/8"-+ 63 13/16"4X 75" I
4X M20X2.5 BOLTS
Pia ITEM 2.

..=-=....""""..
6X 28 5/8" [545] I

217116" I

1 r--T--------
I

~ -SEGlN'STANDARDFI~WA Y
W-BEAM GUARDRAIL.

DETAIL 'A l'

PASS CABLE ASSEMBLY UNDER THE STEEL
STRAP ON THE GROUND STRUT AND FORWARD
THROUGH THE HOLES AT FRONT END OF
GROUND STRUT. THEN PASS CABLE ASSEMBLY
THROUGH LOWER HOLE IN IMPACT HEAD
WELDMENT AND THROUGH FRICTION PLATE AND
OUT THE BACK SIDE OF THE IMPACT HEAD.
(REPEAT FOR SECOND CABLE ASSEMBLY TO
PASS THROUGH UPPER HOLE IN IMPACT HEAD

WELDMENT). SQUARE WASHER

/ ON THIS SIDE. ROUND
WASHER OTHER SIDE.
PIO ITEM 2

4X RIVET NYLON
TREE Pia ITEM 2.

-T-----
5X 42 112" f f

- - REF.~~L~--

631/4"

T

-------- -------- --------

POST6 POST5 POST3POST4 POST2

NOTES: UI\ILESS OTHERWISE SPECIFIED

,. SYSTEM TO BE INSTALLED PER MANUFACTURER
SPECIFICATIONS.

ONLY TIGHTEN THE CABLE ASSEMBLIES USING THE NUTS
AT THE CABLE BRACKET (SEE DETAIL '0'). DO NOT TIGHTEN
THE CA8LES AT THE FRONT OF THE GROUND ANCHOR.

WHEN DRIVING STEEL POST, ENSURE THAT A DRIVING
CAP WITH TIMBER OR PLASTIC INSERT IS USED TO
PREVENT DAMAGE TO THE GALVANIZING TO THE TOP
OF THE POST.

POST 1
SOIL ANCHOR

S""'..dTo."",
A",.. ,In'
,-"" ,,116'
Oe<.xxX. '.010
C".xx. ! .030

2. 02007 BarrierSytemsInc.

The Informationhereon is
proprietaryto BarrierSystems
Inc.shall not bedisclosed,
duplcated or usedotherwise
withoutthe expresswritten
accrovalof BaITierSystemsInc.

B

A

SEEECN#942

SEEER#531

CHANGES

TITLE:
X-TENSIONGUARDRAilTERMINALSYSTEM
STEELPOSTWITHCOMPOSITBLOCKOUT

3.

REV.

MSINC

SHEET

1 OF 1

REV

B
DRAWING NUMBER

XTGTSS3
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[
6

" [11408]'"'' '" ".
75X 5 (=375")

'" ,,<ro' ". 0r-k,~- ,;;)-~ . ---~ ,I

110m

2-
"-
S
.-
W
Ii
i2
i3
ji
15
~
17
0:
19
20
21
:iI
ll.
24
2s
20
27

Q'Y
TOO
TOO
1.00
1.00
1.00
1.00
1.00
TOO
1.00
5.00
TOO
3:00
4:00
ROO
24.00
1.00
2.00

4i:OO
ToO
2.00
41.00
1.00
1.00
1.00
1.00
IOO
4.00

p", Dmripllo.
HEAD UNIT WElDMENT. NON-EA TERMINAL

TRIGGER HEAD WE1.DMENT. NON-E.A TERMINAL

BOTTOM POST WElDMENT, X350

SOil ANCHOR WElDMENT. X350

GROUND STRUT WElDMENT. X350
I-BAEM POST, TOP. X.ISO

NOSE PIECE. NON-EA GUARDRAIL TERMINAl

SUDER BRACKET WELDMENT, X350

SUDER PANEl. WElDMENT, W.BEAM, X"O

Bl.OCKOUT, TIMBER BLOCK GUARDRA
I-BEAM POST, MIDDLE, X350

W -Bc.m Goa.h.il RWM02b

Rivel NYIo. Tree Pu,h-In 25164

SHEARBOLT, US, X-TENSION

Go",umilBcll 5I8-11xl 1/4MG

c..s.,HH >l8-11xl1l2 <:<5 MCbI

c..serHH3I'.10x2112C>;MCbI

W,hr >18 .436 SIruel MG>I

W,hrSAE3I4HDMCbI

Nul HN 314.10 HVYm MCbI

NulHN5I8-lI GSMCbI
CABLE AS'Y, NON-EA GUARDRAIL TERMINAL

WASHER. POL YETilYlENE, HTCB

WASilER. CABLE ASSY, HIGH TENS

WASlIER, CABLE ASSY,IlIGH TENS

Bch CH5I8-llxlOG5MG>I
I-BEAM POST. MIDDLE.X350

Po""
'jj(j6'j;"j4
8061222
8061098
'ii06ii04
Bo6i094
B06i099
8iJi0237
B06i079
8061088
B06ITi7
8061100
4OO2Oi8
4OO23Os
A070426
2001642
2001626
2OOi613
2001636
20016'0
2001631
2001632
8070236
8061119
B06iii8
8O6ll12
'2oOi63s'
8070164

UIM
'EA'rn
'EA'rn
EACH
'EA'rn
'EA'rn
EACH
'EA'rn
'EA'rn
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
'EA'rn
EACH
'EA'rn
'EA'rn
EACH
EACH
EACH
EACH
EACH
'EA'rn
EACH

~ ~ ---=--- ===- :--~ ,---~ u - -- _u ~
J tl

SLIDER 8RACKETS
(DO NOT ATTACH TO POST)

[772]
30 3/8" [545 J [368

1 21Ts" J14r' --

REFERENCE
GROUND LINE,

--------------------------------
;; =-;; -; ;c:::=;; ==-;; -;-i!

------- ------- -------

GUARDRAIL

H§§ §§-=H H u~
, U J.J J.J-

" " "

II 1-1 II
"n-- II -I~

, tf - --~ h - 0- -' - - -' - D'
"'-NOT PARTOFSYSTEM,

BARR=~~~~,~,=
180 RIVER RD, RIO VISTA, CA94571

TEL 707-374-<1800 FAX' 707.374-<1801

SHEET

1 OF 1

DRAWING NUMBER

B061226

REV

C

C I SEEECN#871 4/23107 AEM
S."'dTo"a""
A",ow " n'

SEEECN#834 2/13107 AEM
FI8Otio,. , 111'-

TheinformationheronTs-
"",.xxx- . .010

proprtet3l)'to Banier Systems A SEEECN#821 1/25107AEM
"",.xx- ;: .030

Inc, shannot bedisclosed,
TITLE:

duplcated or usedotherwise 0 NEWDRAWING 12104 AEM SYSTEM, NON-ENERGY ABSORBING

withoutthe expresswritten REV, CHANGES DATE BY REQ'D NEXTASSY. ITEM
GUARDRAIL TERMINAL

approvalof BanierSvstemsIno.
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POST 5

2.

NOTES:UNLESSOTHERWISESPECIFIED

1. X-TENSIONSYSTEMTO BE INSTALLEDPER
MANUFACTURERSPECIFICATIONS.
SYSTEMSHOWNUSINGSTEELWIDEFLANGE
POST (PWE01)WITHTIMBER BLOCKOUTS
(ROUTED.PDB01b). IF STEELWIDEFLANGE
POSTSARE USED,POST2 MUSTBEA
BREAKAWAYSTYLEPOSTCRIMPED
(AS SHOWN),TIMBERCRT POST,OR
EQUIVALENT.
SYSTEMMAYALSOUSETIMBERCRT POSTS
(PDE09)WITHTIMBERBLOCKOUTS(PDB01a).
SYSTEMMAYALSOUSECOMPOSITEOR
PLASTICBLOCKOUTS.

POST6
3.

4.

POST4

POST 3

POST 1

, '
POST2

DO NOTATTACH
TO POST.

~::J
FEEDCABLETHROUGH

LOWERHOLEIN HEADUNIT.

, '
'~~'

ax .@J8

@)2)4X

-~G.L.

4X@

I [1858]
~731/8"

[1907]
5X 75 1/16"

1125.IJ71AEM
EMS INC

Stood..T.......
An".. ,In'
F_n. ,'f1~
Dee.xXX~ '.010

2I2MJ71AEMI I I l¥riL~;"". ., Dee.xx~ ,.030

SYSTEM, X-TENSION GUARDRAIL
OATEI BYI REO'DINEXTASSY.liTEM I TERMINAL

1125.IJ71AEM
SHEET

1 OF1

180 RIVER RD, RIO VISTA, CA 94571
TEL' 707-374-6800 FAX: 707-374-6801

DRAWING NUMBER REV

CB061113

I..m Qt). Part Dmrtpt!.. P.... UIM

I 1.00 GROUND ''''RUT WELDMENT.X3'" 00610901 EACH

2 1.00 SOIL ANCHOR WELDMENT. X"O 00611'" EACH

3 1.00 BOTTOM POST WELDMENT. X3SO 0061098 EACH

4 1.00 I-BEAM POST. TOP. X3SO 0061099 EACH

5 1.00 HEAD UNIT WELDMENT. X350 0061072 EACH

6 3.00 W -De.m o....".il RWM02b 4002018 EACH

7 1.00 I-BEAM POST. MIDDLE. X3SO 0061100 EACH8 1.00 SLIDERPANELWELDMENT.W-BEAM.X3SO 0061088 EACH
9 1.00 SLIDERBRACKETWELDMENT.X3SO 0061079 EACH

17
'0 1.00 CADLEBRACK'''' WELDMENT.X350 0061083 EACH
11 2.00 CADLE ASSEMBLY. X3SO 0061109 EACH

ax I2 1.00 CABLEFRICTIONPLATE.HEADUNIT 0061058 EACH
13 1.00 NOSEPIECE.X3SO 0061105 EACH
14 5.00 W-DeamTini>., Blockout PDBlb 8 4002337 EACH

15 4.00 Rlvct N 'Ion Tre, Pu,h-In 251M 4002305 EACH
16 800 SHEARDOLT.US X-TENSION A07"'26 EACH

17 20.00 Q.."'rnilBo"5I8-11xl1l4MG 2001642 EACH
18 1.00 C-Sc,HH5I8-11xl1l2O,'M"d 2001626 EACH
19 4.00 C-Sc, HH M20-2.5X75mm". 5.8M 2001615 EACH
20 1.00 C-Sc,HH 314-1""'''' MGaI 2001653 EACH
21 2.00 W,lu 518F436 Stmct M"d 2001636 EACH
22 2.00 W,It,SAE3I4HDMGaI 2001630 EACHI 23 1.00 NutHN 314-'0HVYG<2MGaI 2001631 EACH
24 33.00 o..."'mil Nnt Roc""cd 5/8-11 4001116 EACH

DETAIL A 25 5.00 Bo" CH5I8-11xlOGP MGaI 20016" EACH
SCALE 1 : 10 L 26 4.00 WKI, Flan., "'a"'mil Po" PWE 4002338 EACH

27 5.00 W,lu 518Rd "dv AASHTO S.cc F 4002056 EACH
28 1.00 Nnt HN 5/8-11GO!MGaI 2001632 EACH
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NOTES: UNLESSOTHERWISESPECIFIED

1. X-TENSIONMEDIANSYSTEMTO BE
INSTALLEDPERMANUFACTURER
SPECIFICATIONS.
SYSTEMSHOWNUSINGSTEELWIDE FLANGE
POST (PWE01)WITHTIMBERBLaCKOUTS
(ROUTED,PDB01b).IF STEELWIDEFLANGE
POSTSARE USED,POST2 MUSTBEA
BREAKAWAYSTYLEPOSTCRIMPED
(AS SHOWN).TIMBERCRT POST,OR
EQUIVALENT.
SYSTEMMAYALSOUSETIMBERCRT POSTS
(PDE09)WITHTIMBERBLOCKOUTS(PDB01a).
SYSTEMMAYALSOUSECOMPOSITEOR
PLASTICBLOCKOUTS.

2.

3.

4.
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P..'D",dptio.
GROUND Sf RUT WELDMC'NT. X."O

SOIL ANCHORWELDMENT.X3S0
BOTTOM POST WELDMENT. X350

HroAD UNIT WELDMENT.X3S0

NOSE PIECE. X-TENSION MEDIAN OUARDRAIL T

I-BAEM pose. TOP. X3S0

CABLE FRICTION I'L" TE. HEAD UNI

CABLE ASSEMBLY. X3SO

IMPACT HEAD WELDMENT. MEDIAN TERM IN

SLIDER PANEL WELDMENT. W-BEAM. X!SO
SLIDER BRACKET WELDMENT. X3SO

CABLE BRACKEr WELDMENT. X350

W -Beam "'a"'mil RWM02b

!.BEAM POse. MIDDLE. X3S0

W-BeamTinb«BlaokoD' PDBlb 8
Rive. Nvlan Tree Po.h-In 25/64

SIIEARBOLT. US. X-TENSION

Gn,"'milBoI( 5I8-lIxl U'MG

W,hr 518 F436 SImol MO.l

ND' HN 518-11 o.s MO.l

C-Sc, HH M2o.2.5X15.nn Q- 5~8 M

c.s"HH3I..IO", Q-SMo.l

W,h,SAE3I'HDMo.l

NDtHN31'-IOHWGI1 MO.l

C-ScrHH5I8-lIxl U2G6MGd

Bnlt CH 5/8-11,10 Q-S MGd

BAR. MEDIAN GUARDRAIL TERMINAL
PAN", ',".."O"ARD"'O. W."",M " "'"""" "'''''"'L

Pin Lrnoh II.

W ido Finn.. <;..",..ill'o,( PWE
W,h, 5I8R<! 0.1v AASIITOS."F

"'"dmilNDI Reo...ed 518-11
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DRAWING NUMBER

8061228

P.....
006i094
8061104
8061098
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00iii2i4
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8061088
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