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TL4 Flat Terrain

Eligibility
Letter Test No.

Test
Vehicle

Nominal
Speed
(mph)

Nominal
Angle
(deg)

Post
Spacing

Working Width/
Deflection

B-316 4-10 1100C 62 25 7.0 7.6 Flat Terrain
B-316 4-11 2270P 62 25 7.0 7.9 Flat Terrain
B-316 4-11 2270P 62 25 21.0 13.8 Flat Terrain
B-316 4-12 10000S 55 15 21.0 17.4 Flat Terrain

4:1 or Flatter

Eligibility
Letter Test No.

Test
Vehicle

Nominal
Speed
(mph)

Nominal
Angle
(deg)

Post
Spacing

Working Width/
Deflection

B-340 3-13 2270P 62 25 7.0 12.5 4:1A,B

B-340 3-14 1100C 62 25 7.0 5.5 4:1A,B

B-340 3-17 1500A 62 25 18.0 13.5 4:1A,C

B-340 3-16 1100C 62 25 7.0 3.0 4:1A,D

B-340 3-18 2270P 62 25 16.0 15.0 4:1A,E

TL3 Terminal

Eligibility
Letter Test No.

Test
Vehicle

Nominal
Speed
(mph)

Nominal
Angle
(deg)

Post
Spacing

Working Width/
Deflection

CC-162 3-30 1100 62 0 N/A N/A Flat Terrain
CC-162 3-31 2270P 62 0 N/A N/A Flat Terrain
CC-162 3-32 1100C 62 5 N/A N/A Flat Terrain
CC-162 3-33 2270P 62 5 N/A N/A Flat Terrain
CC-162 3-34 1100C 62 15 N/A N/A Flat Terrain
CC-162 3-35 2270P 62 25 N/A N/A Flat Terrain
CC-162 3-37b 2270P 62 25 N/A N/A Flat Terrain

B. 4.0ft from the Front SBP on 46.0ft Wide V-ditch

C. 2.0ft from the Front SBP on 46.0ft Wide V-ditch

D. 4.0ft from the Back SBP on 46.0ft  Wide V-Ditch

E. 8.0ft from the Back SBP on 46.0ft Wide V-ditch(15' from ditch bottom)

Testing Summary 

A. For systems placed on 4:1 slopes, the system shall be placed no farther than 4.0ft down the Front SBP, and no closer
than 15.0' from the ditch bottom

Return to Table of Contents
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June 19, 2020 

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

In Reply Refer To: 

HSST-1/B-316A 

Mr. Ron Faulkenberry 

Gibraltar Global LLC 

1208 Houston Clinton Drive  

Burnet, TX 78611  

United States 

Dear Mr. Faulkenberry: 

On February 27, 2020, The Federal Highway Administration’s Office of Safety issued eligibility 

letter B-316 for the Gibraltar Global TL-4 Cable Barrier System.  The Office of Safety has 

recently made modifications to its eligibility letter website to be more consistent with the 2nd 

Edition of American Association of State Highway and Transportation Officials’(AASHTO’s) 

Manual for Assessing Safety Hardware (MASH) and the additional test matrices for cable 

barriers therein.  These modifications have necessitated the update of certain eligibility letters 

including B-316.  The modification for B-316 consists of adding the phrase “Level Terrain” after 

the original description of the device to indicate the as-tested conditions.   

Please note that this updated letter B-316A will in no way affect the eligibility for the associated 

device as was determined on February 27, 2020.  This letter will supersede the original letter B-

316 in full. 

Decision 

The following device is eligible within the length-of-need, with details provided in the form 

which is attached as an integral part of this letter: 

• Gibraltar Global TL-4 Cable Barrier System, Level Terrain

Scope of this Letter 

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash 

test and evaluation criteria contained in the American Association of State Highway and 

Transportation Officials’(AASHTO) Manual for Assessing Safety Hardware (MASH).  

However, 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 FHWA, the Department of Transportation, or the United 

States Government that a vehicle crash involving the device will result in any particular 

outcome, nor is it a guarantee of the in-service performance of this device.  Proper  

U.S. Department 
of Transportation 

Federal Highway 
Administration 
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manufacturing, installation, and maintenance are required in order for this device to function as 

tested. 

This finding of eligibility is limited to the crashworthiness of the system and does not cover other 

structural features, nor conformity with the Manual on Uniform Traffic Control Devices. 

Eligibility for Reimbursement 

Based solely on a review of crash 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 AASHTO’s MASH.  Therefore, the device is eligible for 

reimbursement under the Federal-aid highway program if installed under the range of tested 

conditions. 

Name of system: Gibraltar Global TL-4 Cable Barrier System, Level Terrain 

Type of system: Longitudinal Barrier  

Test Level: MASH Test Level 4 (TL4) 

Testing conducted by: KARCO Engineering 

Date of request: November 02, 2018 

FHWA concurs with the recommendation of the accredited crash testing laboratory on the 

attached form. 

Full Description of the Eligible Device 

The device and supporting documentation, including reports of the crash tests or other testing 

done, videos of any crash testing, and/or drawings of the device, are described in the attached 

form. 

Notice 

This eligibility letter is issued for the subject device as tested.  Modifications made to the device 

are not covered by this letter. Any modifications to this device should be submitted to the user 

(i.e., state DOT) as per their requirements.  

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 AASHTO’s MASH. 

Issuance of this letter does not convey property rights of any sort or any exclusive privilege. This 

letter is based on the premise that information and reports submitted by you are accurate and 



correct. We reserve the right to modify or revoke this letter if: (1) there are any inaccuracies in 
the information submitted in support of your request for this letter, (2) the qualification testing 
was flawed, (3) in-service performance or other information reveals safety problems, ( 4) the 
system is significantly different from the version that was crash tested, or (5) any other 
information indicates that the letter was issued in error or otherwise does not reflect full and 
complete information about the crashworthiness of the system. 

Standard Provisions 

• To prevent misunderstanding by others, this letter of eligibility designated as FHW A 
control number B-316A shall not be reproduced except in full. This letter and the test 
documentation upon which it is based are public information. All such letters and 
documentation may be reviewed upon request. 

• This letter shall not be construed as authorization or consent by the FHW A to use, 
manufacture, or sell any patented system for which the applicant is not the patent holder. 

3 

• This FHW A eligibility letter is not an expression of any Agency view, position, or 
determination of validity, scope, or ownership of any intellectual property rights to a 
specific device or design. Further, this letter does not impute any distribution or licensing 
rights to the requester. This FHW A eligibility letter determination is made based solely 
on the crash-testing information submitted by the requester. The FHW A reserves the 
right to review and revoke an earlier eligibility determination after receipt of subsequent 
information related to crash testing. 

Enclosures 

Sincerely, 

Michael S. Griffith 
Director, Office of Safety Technologies 
Office of Safety 
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Request for Federal Aid Reimbursement Eligibility 
of Highway Safety Hardware 

Date of Request : 

Name: 

November 02, 2018 

Robert Ramirez 
I   New  Resubmission 

-~ ....
~ 
(II

E 
..c 
::s 
V, 

Company: 

Address: 

Country: 

KARCO Engineering 

9270 Holly Rd. Adelanto, CA 92301 

United States 

To
Michael S. Griffith, Director 

: 
FHWA, Office of Safety Technologies 

I request the following devices be considered eligible for reimbursement under the Federal-aid 
highway program. 

Device & Testing Criterion - Enter from right to left starting with Test Level Fl 
System Type Submission Type Device Name / Variant Testing Criterion 

Test 
Level 

'B': Rigid/ Semi-Rigid Barriers 
(Roadside, Median, Bridge 
Ra iii nos) 

 Physical Crash Testing 

 Engineering Analysis 

Gibraltar Global TL-4 
Cable Barrier System 

AASHTO MASH TL4 

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: Ron Faulkenberry Same as Submitter  
Company Name: Gibraltar Global LLC Same as Submitter  
Address: 1208 Houston Clinton Drive, Burnet, TX 78611 Same as Submitter  
Country: United States Same as Submitter  
Enter below all disclosures of financial interests as required by the FHWA ' Federal-Aid Reimbursement 

Eligibility Process for Safety Hardware Devices' document. 

All MASH testing was conducted at Karco Engineering in Adelanto, CA. Karco Engineering was compensated for 
conducting the tests but has no financial nor patent interests in any of Gibraltar's products. 

Return to Table of Contents
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PRODUCT DESCRIPTION 

 New Hardware or 
Significant Modification 

 Modification to 
Existing Hardware 

The Gibraltar Global TL-4 Cable Barrier System is a high tension 4-cable longitudinal barrier. The barrier consists 
of four (4) 0.75 in. (19 mm) steel cables, ( -section steel posts, steel sockets, aluminum hair pins and steel lock 
plates. The ( -section posts were placed on alternate sides of the 4 cables and are held in place by the 
aluminum hair pins. The top two (2) cables of the system were stitched together making the cables alternate in 
the top hairpin location. The hair pins held the cables at 20.0 in (508 mm), 30.0 in (762 mm) and 39.0 in. (991 
mm) above grade. The system can be installed with post spacing ranging from 7 ft . to 21 ft . 

Gibraltar also offers various post and socket options such as concrete socket foundations with steel or plastic 
sockets, driven steel sockets, and direct driven posts. Other options include swaged and wedge-type fittings 
which were installed and crash tested. Pre-stretched and non pre-stretched cable are permissible. 

CRASH TESTING 

By signature below, the Engineer affiliated with the testing laboratory, agrees in support of this submission that 
all of the critical and relevant crash tests for this device listed above were conducted to meet the MASH test 
criteria. The Engineer has determined that no other crash tests are necessary to determine the device meets 
the MASH criteria . 

Engineer Name: Robert Ramirez 

Digitally signed by Robert Ramirez 
DN: cn=Robert Ramirez, o=KARCO Engineering, ou:Project En gineer, 
email=rramirez@karco.com, c=US 
Oate: 2018.11 .0115:54:48-07'00' 

Engineer Signature: Robert Ramirez 
Address: 9270 Holly Rd . Adelanto, CA 92301 Same as Submitter  
Count ry: United States Same as Submitter  
A brief description of each crash test and its result: 

Required Test 
Number 

Narrative 
Description 

Evaluation 
Results 

KARCO Engineering Project number 
P37379-01 was conducted with an 11 00C 
test vehicle impacting the system midspan 
between posts at a nominal velocity and 
angle of 62 mph and 25 degrees, 
respectively. As recommend by MASH 2016 
he narrowest allowable post spacing of 7.0 
t . (2.1 m) was used. The test vehicle, a 2011 
Kia Rio weighing 2,427.2 lbs (1,101 .0 kg) 
impacted the system at a speed and angle 
of62.38 mph (100.39 km/h) and 25.1 
degrees, respectively. The system redirected 
he vehicle and had a maximum working 
idth of 7.6 ft. (2.3 m). The test veh icle 

sustained moderate damage. There was no 
potential for the article to penetrate the 
ehicle and the occupant compartment 
eformation limits were not exceeded. The 
ccupant Impact Velocities (OIV) and 

ridedown accelerations are within the 
recommended limits. 

t
f

4-10 (11 00C) PASS 

t
w

v
d
O
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Required Test 
Number 

Narrative 
Description 

Evaluation 
Results 

4-1 1 (2270P) 

As recommend by MASH 2016 the 
narrowest allowable post spacing of 7.0 ft. 
(2.1 m) and the widest allowable post 
spacing of 21 .0 ft . (6.4 m) was tested with 
the 2270P test vehicle. 
KARCO Engineering Project number 
P37358-01 was conducted with a 2270P test 
vehicle impacting the system 1 .0 ft . (0.3 m) 
upstream of a post with the narrowest 
allowable post spacing of 7.0 ft. (2.1 m) at a 
nominal velocity and angle of 62 mph and 
25 degrees, respectively. The test vehicle, a 
2013 Chevrolet Silverado weighing 5,011 .0 
lbs (2,273.0 kg) impacted the system at a 
speed and angle of 60.93 mph (98.06 km/ h) 
and 25.3 degrees, respectively. The system 
redirected the vehicle and had a maximum 
working width of 7.9 ft . (2.4 m). The test 
vehicle sustained moderate damage. There 
was no potential for the article to penetrate 
the vehicle and the occupant compartment 
deformation limits were not exceeded. The 
Occupant Impact Velocities (OIV) and 
ridedown accelerations are within the 
recommended limits. 
KARCO Engineering Project number 
P37359-01 was conducted with a 2270P test 
vehicle impacting the system 1.0 ft. (0.3 m) 
upstream of a post with the widest 
allowable post spacing of 21 .0 ft (6.4 m) at a 
nominal velocity and angle of 62 mph and 
25 degrees, respectively. The test vehicle, a 
2013 Chevrolet Silverado weighing 5,028.7 
Ibs (2,281.0 kg) impacted the system at a 
speed and angle of 61.78 mph (99.43 km/ h) 
and 25. 1 degrees, respectively. The system 
redirected the vehicle and had a maximum 
working width of 13.8 ft . (4.2 m). The test 
vehicle sustained moderate damage. There 
was no potential for the article to penetrate 
the vehicle and the occupant compartment 
deformation limits were not exceeded. The 
Occupant Impact Velocities (OIV) and 
ridedown accelerations are within the 
recommended limits. 

PASS 
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KARCO Engineering Project number 
P37320-01 was conducted with an 1 0000S 
test vehicle impacting the system 1.0 ft. (0.3 
m) upstream of a post at a nominal velocity 
and angle of 56 mph and 15 degrees, 
respectively. The largest allowable post 
spacing of 21 .0 ft. (6.4 m) was tested to 
increase the loading on the splices. The test 
vehicle, a 2007 Ford F650 weighing 22,641.1 
lbs (10,270.0 kg) impacted the system at a 
speed and angle of 54.39 mph (87.54 km/h) 
and 14.9 degrees, respectively. The system 
redirected the vehicle and had a maximum 
working width of 17.4 ft . (5.3 m). The 
maximum test debris was approximately 25 
ft. laterally to the non-traffic side of the 
barrier. The test vehicle sustained moderate 
damage. There was no potential for the 
article to penetrate the vehicle and the 
occupant compartment deformation limits 

4-12 (1 0000S) PASS 

were not exceeded. 

4-20 (1100() 
Test 4-20 is not applicable for this type of 
system. 

Non-Relevant Test, not conducted 

4-21 (2270P) 
Test 4-21 is not applicable for this type of 
system. 

Non-Relevant Test, not conducted 

4-22 (1 00O0S) 
Test 4-22 is not applicable for this type of 
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 .): 

Laboratory Name: Applus IDIADA KARCO Engineering 

Laboratory Signature: o'\h_ 
Digitally signed by Alex Beltran 
DN: cn=Alex Beltran, o=KARCO Engineering, ou=Testing Laboratory, 
emai1 =abeltran@karco.com, c=US 
Date:2018.1 1.01 15:51 :2 2 -07'00' 

Address: 9270 Holly Rd. Adelanto CA. 92301 Same as Submitter  
Country: United States Same as Submitter  
Accreditation Certificate 

Number and Dates of current 

Accreditation period : 

TL-371 valid upto July 1, 2019 

ATTACHMENTS 
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Attach to this form: 

I) Additional disclosures of related financial interest as indicated above. 

2) A copy of the full test report, video, and a Test Data Summary Sheet for each test conducted in 

support of this request. 

3) A drawing or drawings of the device(s) that conform to the Task Force-13 Drawing Specifications 

[Hardware Guide Drawing Standards]. For proprietary products, a single isometric line drawing is 

usually acceptable to illustrate the product, with detailed specifications, intended use, and contact 

information provided on the reverse. Additional drawings (not in TF-13 format) showing details that 

are relevant to understanding the dimensions and performance of the device should also be submitted 

to facilitate our review. 

FHWA Official Business Only: 

Eligibility Letter 

Number Date Key Words 



MASH Test 4-10 Summary 
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GENERAL INFORMATION 
Test Agency .. .... ... ...... ... .... KARCO Engineering, LLC. 
KARCO Test No... .... .. ... ... . P3791-01 
Test Designation ...... .. .... 4-10 
Test Date ................ ... . 12/06/17 

TEST ARTICLE 
Name/ Model. .......... ....... TL-4 Cable Barrier System 
Type ... ........................ . Longitudinal Barrier 
Installation Length ..... ....... .. 597.7 ft. (182.2 m) 
Post Spacing ............... . 7.0 ft. (2.1 m) 
Key Elements ..... ... ..... .. .. . Cable, Hair Pins, Lock Plates 
Road Surface... ...... ... . .. .. Concrete and Soil 

Type I Designation ............ 1100C 
Year, Make, and Model. ...... 2011 Kia Rio 
Curb Mass..................... . 2,489.0 lbs (1 ,129.0 kg) 
Test Inertial Mass ............ .. 2,427.2 lbs (1 ,101 .0 kg) 
Gross Static Mass ............ 2,621 .3 lbs (1 ,189.0 kg) 

Impact Conditions 
Impact Velocity ... ........ .... 62.38 mph (100.39 km/h) 
Impact Angle ... ..... . .. ... .... 25.1 ° 
Location/ Orientation ....... 3.5 ft. (1 .1 m) upstream of Post 42 
Impact Severity .... ......... 56.8 kip-ft (77.0 kJ) 

Exit Conditions 
Exit Velocity ...... ... ...... ... 50.2 mph (80.8 km/h) 
Exit Angle ...... ... ...... ... ... 7.1 ° 
Final Vehicle Position ...... 236.8 ft. (72.2 m ) Downstream 

32.4 ft. (9.9 m) Right 
Exit Box Criterion..... ..... Exited within exit box 
Vehicle Snagging ... ... ...... Satisfactory 
Vehicle Pocketing ...... ... .. Satisfactory 
Maximum Roll Angle ...... .. 23.4 ° 
Maximum Pitch Angle ...... 8.3° 
Maximum Yaw Angle ... .... -30.0° 

Occupant Risk 
Longitudinal OIV. ............... 15.7 ft/s (4.8 mis) 
Lateral OIV ................. .. .... 13.5 ft/s (4.1 m/s) 
Longitudinal RA ... ... ... ...... .. -3.8 g 
Lateral RA ... ...... ... ... .... .. ... 5.2 g 
THIV. .. ...... ... ..... ... .. ........ . 23.3 ft/s (7.1 m/s) 
PHO.......... ... ...... .......... . 5.5 g 
ASI. ..... .. . .. ... ......... .. ...... 0.50 

Test Article Deflections 
Static ... .... ........................ N/A 
Dynamic ...... ...... ... ...... ... ... 78.5 in. (2 .0 m) 
Working Width ... ...... ... ...... . 90.9 in. (2 .3 m) 
Debris Field ............. . .. .... 13.0ft. (4.0 m) 

Field Side 
Vehicle Damage 

Vehicle Damage Scale ... ..... 11 LFQ6 
CDC ... ... ... ...... ... ...... ... ..... 11 L YAK8 
Maximum Intrusion ............. 1.0 in . (25 mm) 

Figure 3 Summary of Test 4-10 

15 TR-P37379-01-NC 

Return to Table of Contents



MASH Test 4-11 Summary 
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GENERAL INFORMATION 
Test Agency.................... Applus IDIADA KARCO 
KARCO Test No ............ ... P37359-01 
Test Designation.... ... ... ..... 4-11 
Test Date............... ... .... . 12/07/18 

TEST ARTICLE 
Name / Model. ................. TL-4 Cable Barrier System 
Type .............................. . Longitudinal Barrier 
Installation Length ............. 597.7 ft . (182.2 m) 
Post Spacing........... .... .. . 21 .0 ft. (6.4 m) 
Key Elements.................. Cable, Hair Pins, Lock Plates 
Road Surface.. .. ... .. .... .... . Concrete and Soil 

TEST VEHICLE 
Type/ Designation............ .2270P 
Year, Make, and Model. .... 2013 Chevrolet Silverado 1500, 
Curb Mass ..................... 5,067.2 lbs (2 ,298.5 kg) 
Test Inertial Mass.............. 5,028.7 lbs (2 ,281 .0 kg) 
Gross Static Mass.......... ... 5,028.7 lbs (2,281.0 kQ) 

Impact Conditions 
Impact Velocity ............ 61.78 mph (99.43 km/h) 
Impact Angle ............ .. . 25.1 • 
Location I Orientation ..... 11.5 in. (292 mm) upstream from post 17 
Impact Severity ............ . 115.5 kip-ft (156.5 kJ) 

Exit Conditions 
Exit Velocity................ 47.40 mph (76.28 km/h) 
Exit Angle ................... 2.4° 
Final Vehicle Position . ... 315.3 ft . (96.1 m ) Downstream 

0.7 ft . (0.2 m) Traffic side 
Exit Box Criteria Met... ... Yes 
Vehicle Snagging.......... Satisfactory 
Vehicle Pocketing ......... Satisfactory 
Maximum Roll Angle .. .. .. -3.1 • 
Maximum Pitch Angle .... -2.9 • 
Maximum Yaw Angle ..... -25.7 • 

Occupant Risk 
Longitudinal OIV. .... ...... .... 8.5 ft/s (2.6 m/s) 
Lateral OIV........ .. ..... ... .... 9.5 ft/s (2.9 m/s) 
Longitudinal RA................ -2.6 g 
Lateral RA....... ................ 3.4 g 
THIV ................ ... .. .... ..... . 13.1 ft/s (4.0 m/s) 
PHO............................... 3.7 g 
ASI ................................. 0.31 

Test Article Deflections 
Static ............................. N/A 
Dynamic.......................... 13.8 ft . (4.2 m) 
Working Width ....... . ......... 13.8 ft. (4.2 m) 
Debris (lateral) .................. 14.5 ft . (4.4 m) 

Vehicle Damage* 
Vehicle Damage Scale....... 11-LFQ-3 
CDC... ... .. ... ...... ... .. .... .. ... 11LFEN2 
Maximum Intrusion .. .... ...... none 

*Vehicle damaged assessed before secondary impact. 

Figure 4 Summary of Test 4-11 

16 TR-P37359-01-NC 
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MASH Test 4-11 Summary 

0.000 s 0.200 s 0.300 s 0.500 s 0.700 s 
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GENERAL INFORMATION 
Test Agency. ................ Applus IDIADA KARCO 
KARCO Test No.............. P37358-01 
Test Designation ... ......... 4-11 
Test Date ........ ......... ... . 12/07/18 

TEST ARTICLE 
Name/ Model. ...... ........ TL-4 Cable Barrier System 
Type...... ...................... Longitudinal Barrier 
Installation Length .. ... ... .... . 597.7 ft. (1 82.2 m) 
Post Spacing .................. .. 7.0 ft (2.1 m) 
Key Elements................... Cable, Hair Pins, Lock Plates 
Road Surface..... ....... ... Concrete and soil 

TEST VEHICLE 
Type/ Designation ... 2270P 
Year, Make, and Model. ... 2013 Chevrolet Silverado 1500 
Curb Mass ...... ...... ...... .. .. 5,261 .2 lbs (2,386.5 kg) 
Test Inertial Mass .... ........ .. 5,011 .0 lbs (2,273.0 kg) 
Gross Static Mass ...... ...... . 5,011 .0 lbs (2,273.0 kg) 

Figure 3 Summary of Test 4-11 

Impact Conditions 
Impact Velocity ......... ....... 60.93 mph (98.06 km/h) 
Impact Angle ...... .. . ...... ..... 25.3° 
Location I Orientation ......... 1.5 in. upstream from Post 42 
Impact Severity ... ...... ........ 113.6 kip-ft (154.0 kJ) 

Exit Conditions 
Exit Velocity ... ......... ..... . ... 36.7 mph (59.1 km/h) 
Exit Angle ... ...... ... ...... ..... 6.2° 
Final Vehicle Position ......... 256.6 ft. (78.2 m ) Downstream 

3.1 ft. (0.9 m) Right 
Exit Box Criterion .............. Exited within exit box 
Vehicle Snagging .............. None 
Vehicle Pocketing .... .. .... .. .. None 
Maximum Roll Angle ... ..... . . 5.4 ° 
Maximum Pitch Angle .. .. .... 3.6 ° 
Maximum Yaw Angle ......... -26.3 ° 

Occupant Risk 
Longitudinal OIV. ... .......... 9.2 ft/s (2.8 m/s) 
Lateral OIV. . . . . .. .. .. .. . . 12.1 ft/s (3. 7 mis) 
Longitudinal RA .... .. .. ....... . -4.0 g 
Lateral RA .... ..... ...... ........ 5.6 g 
THIV. .. ............................ 15.7 ft/s (4.8 m/s) 
PHO.... ...... .............. ....... 5.3 g 
ASl ......... ..... . .......... ....... . 0.41 

Test Article Deflections 
Static... ...... . ... ... . . . ... 0.5 ft. (0.2 m) 
Dynamic ...... .......... .......... 7.9 ft. (2.4 m) 
Working Width .... .... ... . .. .... 7.9 ft. (2.4 m) 
Debris Field .. ... ...... ... .. 10.0 ft. (3.0 m) Field 

side 
Vehicle Damage 

Vehicle Damage Scale .. .... 11-LFQ-3 
CDC .... ....... ........ ........... 11 LYEW2 
Maximum Intrusion ......... ... 0.5 in. (13 mm) 

15 TR-P37358-01-NC 
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MASH Test 4-12 Summary 

0.000 s 0.200 s 0.400 s 0.600 s 0.800 s 

cli=;:t-- - ::-,, 3260 rt (99.< ~1 ~. 

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

-
--

J 7 36 3~ 3-4 33 31 30 29 29 27 26 Z5 24 23 22 21 20 19 18 17 16 15 !< 13 12 11 10 5 -4 3 2 1 

GENERAL INFORMATION 
Test Agency.... ...... ... . . 
KARCO Test No.......... . 
Test Designation......... . 
Test Date.... .... . 

TEST ARTICLE 
Name/ Model. ..... ....... .. . 
Type............ .............. . 
Installation Length ...... ... . 
Key Elements..... ... ....... . 
Road Surface......... ..... . 

TEST VEHICLE 
Type/ Designation.... .. ... . 
Year, Make, and Model... . 
Curb Mass... ..... ...... .. ... . 
Test Inertial Mass......... . . 

Applus IDIADA KARCO 
P37320-01 
4-12 
12/5/17 

TL-4 Cable Barrier 
Longitudinal Barrier 
625.7 ft . (190.7 m) 
Cable, Hair Pins, Lock Plates 
Concrete and Soil 

10000S 
2007 Ford F-750 
16,210.5 lbs (7,353.1 kg) 
22,641.1 lbs (10,270.0 kg) 

Impact Conditions 
Impact Velocity............... . 54.39 mph (87.53 km/h) 
Impact Angle .................... 14.9° 
Location I Orientation......... 1.0. ft. Upstream of Post 
Impact Severity.... .. ....... ... . 148.0 kip-ft (200.7 kJ) 

Exit Conditions 
Exit Velocity.. .. ...... ... .. .... .. N/A 
Exit Angle........... .. .......... . 3.2° 
Final Vehicle Position .. ....... 326.0 ft. (99.4 m) downstream 

Exit Box Criteria Met... ....... NIA 
Vehicle Snagging.............. None 
Vehicle Pocketing........ ...... None 
Maximum Roll Angle ......... . N/A 
Maximum Pitch Angle .... .... N/A 
Maximum Yaw Angle ......... N/A 

Occupant Risk 
Longitudinal OIV..... .... .. .... N/A 
Lateral OIV. ........... .... ...... N/A 
Longitudinal RA................ N/A 
Lateral RA............. .......... N/A 
THIV. ... .. ........ .. .. ..... . ...... .N/A 
PHO.... .......... ........ ... ...... N/A 
ASI. ..... .... .. ... ........ .... ...... N/A 

Test Article Deflections 
Static .... ............... ... ........ 5.0 ft. (1.5 m) 
Dynamic................. .. ..... .. N/A* 
Working Width .. ...... .......... 17.4 ft . (5.3 m) 

Vehicle Damage 
Vehicle Damage Scale.... ... 12-FL-2 
CDC...... .... .......... ... ...... . 12FLDW1 
Maximum Intrusion .... .. ...... No measureable deformation 

•cable wrapped around vehicle. Measurement unable to be taken.Gross Static Mass........ .. 22,641 .1 lbs (10,270.0 kg) 

Figure 3 Summary of Test 4-12 

14 TR-P37320-01-NC 
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~ 

1'--------------------------------------------- 602' -------------------------------------------,r 

1 1/ 4"± 1/2" 
12_' 

Start interchanging top two cables. ---.....__,_ 
See Cable Interchange Drawing. ~ 

Begin Required Post Spacing 
(Set MASH Test and Post Spacing Chart) 

Swaged Cable Connections at CIP 
(approxlmatety 20ft downstream 
from impact point, not on a post) 

(4) 3/4' Wire Ropes 

Line Post Socketed 

c;JTP4-4 ~ End of Terminal Section 
(no post present) 

~\ 
·,,,.1 

2'-0"0 x 10'-0" Reinforced 
UPSTREAM TERMINAL SECTION 

27'-6' 

IJ'-9'±12' 7'·6' ±12' 

r 
c,..m~,=~~·~ l 

• ~ 

~ ,. 
0 

} 
g 

1" Anchor Terminal 
Fitting 

(12) #4 Rings x 
18"0 

(8)#6 Barx 9'-10' 

TP!-4 

3 l' X2 !" X48" 
C-Section Post 

"C" slotthiss!de 

3/4' 
)-Bolt 

1-1/2'0 Hole 
3 Sides 

(TPl-4 Only) 

µW 

f Alternate posts for barrier installation 

End of Terminal section 
(no post present} 

TP4-4 
3l" X2!' X 57' 

C-section Post 
·c- slot this side 

3/4' 
)-Bolt 

3/4'0Wire 
Rope 

µW 

:c--;,r< 

..l-

li¼"J 
C Section Post 

c? End of Terminal Section 
(no post present) ~ TP4-4 1.: !· TPl-4 

DOWNSTREAM TERMINAL SECTION 

Cable Reference Line 

(4) Swage<I cable Connections 

7'-6"±12' 

,-: 

27'-6' 

ll'-9'± 12" 

l (4) Swa:Termlnal Rttlng Ends 

1" Swaged Cable 
Connection 

1" RH Swaged 
Terminal Fitting 

C-Sectlon Post 
J-l/4'x2-l/2'x57" 

µW 

~ 
N 
~ 

Rebar Bars 
Welded To 
Socket 

Section A 

TL-4 4 Cable MASH Test 
and Post Spacing Chart 

MASH TEST Line Post Spacing* 

3-10 7'-0" 

3-11 7'-0" 

3-11 21'-0" 

4 - 12** 21'-0" 

Cable Tension 
Chart* 

-10 °F 8600 

0 Of 8200 

10 °F 7800 

20 Of 7400 

JQ Of 7000 

40 Of 6600 

SQ Of 6200 

6Q Of 5800 

]Q Of S400 

SQ Of 5000 

9Q Of 4600 

lQQ Of 4200 

llQ Of 3800 

*Allowable Deviation from 
Chart+/- 10% 

MASH 4 Cable Tests 
•±5" post spacing tolerance PROPRIETARY TO GIBRALTAR 
**All tests are impacted near the midpoint 

1 1 
I 

of the Installation at a 25° angle, except T L-4 4 Cable System Layout 
the 4-12 test, which ls Impacted at 15°. 

Cable Release & Anchor Post 
Terminal Post 

(Welded Rebar Socket) 
Terminal Post 

(Welded Rebar Socket) 
Line Post 

(Welded Rebar Socket) 
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6'- 3' 

Cable Release 

0 
I 

C'? 

r,-,. 
Foundation 

3' 

3 S,4' SOCKET 

-i:=_ 
1 J• ±~" ANGLE SOCKET 

TOWARD ANCHOR 
~- 12' 11/4' IN 12' 

bJ 

OUT OF PLUMB 

Weak TP 1- 4 Cable 
Term inal Post 

27'- 6" 

13' - 9' 

13'-9' 

0 
I 

C'? 

bJ 

LAYOUT TERMINAL POST 
2"OFFSET TO CENTERLINE 

7'- 6' 

TP4- 4 Cable 
Terminal Post 

7'-6 ' 

"-'/ 
/'--. 

Continue TYP. 
L.O.N. post spacing 
and cable height 

END TERMINAL SECTION 
(NO POST PRESENT) 

PROPRIETARY TO GIBRALTAR 

NTS 
ayoot 

TL-3 4-Cable 
MASH Terminal Layout 
Gibraltar Cable Barrier Systems 

1-7-19 

ANS.I B BH 

prover: 
BH 
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1-2-19 
" 1.!'. 

Continue interchanging top two 
cables with top hairpin loop for length 

of installation. 

#-i~o<:­
·V''~ 

,$),e,<11>~ 

Cable 3 rests on top of hairpin loop 

Note: 
First five posts after anchor must alternate 
side of cable, typical each end.

Begin Interchanging top 
two cables after TP4-4 

Une Post Typ. Cable Installation Note: 
1. Interchanging top two cab les run semi-para llel to 

each other, never twisting. 
2. The top cab les alternate passing through the top 

hairpin loop and resting on the top hairpin loop 
at each post starting after TP4-4. 

Tl'4-4 
4 Cable Interchan.9.!!!_g_ Detail MASH 4 Cable Tests 

PROPRIETARY TO GIBRALTAR 

TL-4 4 Cable Interchanging 
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Cable Release Post
Anchor Post 

RH STUD ATF ASSY 
Anchor Terminal Fitting RH Stud 

g 

ATF 
Anchor Terminal Fitting 

II 

ATF-END 
Anchor Terminal Fitting End 

W3 0 
M 

Tube Socket 
(Steel or Plastic) 

SOCK-S 
Short Rebar Socket 

if • II 

RH/LH SWAGE ASSY 

CSTB 
Cable Splice Turnbuckle 

WEDGE 
ACORNW-1 Wedge 

Acorn w/ Wedge 

I----'~ J-BLT 
J-Bolt 

TP1-4 
Terminal Post 
No. 1/Weak 

TP4-4 
Terminal Post 

U-Bolt Lock-Plate 
Assembly 

Post 
Stop 

.... "' 
;..._ 
V, 

"" 00 4-HPINALUM 

TUBE-D 
Driven Socket 

4 - LNP-S 
Line Post/Socketed 

4 - LOCK 
4-LNP-D TL4 Lockplate 

Line Post/Driven 

PROPRIETARY TO GIBRALTAR 
TL4 MASH System Parts 

Gibraltar Cable Barrier Systems 

<:'-"IA : • . ~;' ~~ 1,-c_a_e:!!.NT!.'S '------l,.-,~-'!L...::..e.L-==---
v ...- yout:
< ?- ANSI B 

TORP 
Longitudinal Section ONLY 

Torpedo Cable Splice 
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1

.

2•-0•0 x 1O•-o• Reinforced 
Foundation 

GENERAL NOTES: 
.l'--------------------------------------------- 602' -------------- 1. For additional information contact Gibraltar, Inc. at 1-833-715-0810 or 

Start interchanging top two cables. ~ Begin Required Post Spacing see the manufacturer's product manual.
See Cable Interchange Drawing. (See MASH Test and Post Spacing Chart) Cable Connections (4) 3/4" Win, Ropes 

2. AU concrete shall be per specification; minimum 2500 PSI. 
1-1/4"± 1/2" j 3. The Cable Barrier System shall be Installed on shoulders or on medians 

CRP 12_" with slopes of 6:1 or flatter. If Installed on slopes steeper than 6:1 
up to 4:1 the TL-4 system performs as a Tl-3 and Glbraltar must be 
cont.acted for various guidelines related to placement. (Max. Post

Line Post Socketed 
Spacing 18' on 4:1) 

4 . The Cable Barrier System ts accepted by the FHWA Test Level - 4. 
5. See the specification for delineation.~ End of Terminal Section ~ 4.. ·!!; 
6. Rock Clause: Where solid rock Is encountered:l ~"lii1TP4.4 (no post present) 

6.A. For socketed post, continue digging 12" diameter, 15" deep 
Into rock or the required plan depth, whichever comes first. 

6.B. For driven post, core drill a 4" diameter hole 18" deep into rock 
TERMINAL SECTION or the requi red plan depth, whichever comes first. 

6.C. For Anchor post, continue digging 24• diameter, 30" deep Into 
rock or the required plan depth, whichever comes first. 

27' -6" t 7. The Gibraltar cable barrier system shall be installed In standard 
End of Termlnal Section compacted soil. Soll must be well drained.

ll'-9"±12" 7'-6'±12" (no post present) 8. All non-welded rebar by others. 
9. Minimum recommended line post foundation. 

~ @ G') )'( Alternate posts for barrier Installation @ [7 9.A. Without mowstrlp, 36" Deep x 12" diameter foundations with 

' 
© Cable Reference line #3 rebar ring x 8" diameter with two #4 rebar vertical bars 

30" long or 30" welded rebar socket.(4) cable Connections I 
9.8. With 4" minimum depth hot mix asphalt, 30" deep x 12" 

diameter foundations with #3 rebar ring x 8" diameter with 
,e D two #4 rebar vertical bars 30" long or 30" welded rebar 
RH STU D ATF ASSY socket. 

Anchor Terminal Fitti ng RH Stud RH/ LH SWAGE ASSY 9.C. With 3" minimum depth concrete mowstrip, 24" deep x 12" 

• 
diameter foundations . (No rebar required) . 

9.D.Direct drive driven post and driven socket 42" deep. 

~ ~ 
ATF LON Fit tings

Anchor Terminal Fitting Rebar RingCable Splice Turnbuckle 
Ii Welded ToRebar Bars@D~ 

socket ~ATF-END • [ (B:~~h~~ ~ 
Anchor Term inal Fitting End B~NCGRA~.,. ----;;-'f:. 'o Cable Tension□'o §ItiHPt i---t Chart* 

II ~ . 
j 1. 

II . C-Section Post Section A Section B 
·, 1,. 

TP4-4 3/4" 0Wln, C·5ectlon Post C-Section Post C•Section Post C·Sectlon Post 

:!( 

TPl-4 ll"X 21· X 57' Rope 

. ~ ·t--- J l" x 2 I" x 48" C·Sectlon Post 
C·Section Post "C" slotth~side~ .., •c-slotthisside 

++-t-+ t---

~~ 1·1-so1t~ 
·•t <l · 

~ ·1--

E) ~ ;., 

j.+-t-,-t--'t- I--

q ·I,~ ~ 

lU12) 14 Rings x LJ
24" I\ 18" DIA ~ 

(8) #6 Bar X 9'·10" Terminal Post Termina l PostCable Release & (Shown with Concrete (Welded Rebar Socket)Anchor Post Mowstrlp) 

ll" X 21· X 57' Jj•,21· ,sr Jj• X 21" X 57' JI' X 21· X 84" 

TL-4 4 Cable MASH Test 
and Post Spacing Chart·~ 

*±6" post spacing tolerance *Allowable Deviation from 
Chart+/· 10% 

MASH 4 Cable Tests PROPRIETARY TO GIBRALTA 

TL-4 4M Cable System Layout 

Li ne Post 
(Driven Socket OpUon) Line Post 

(Rebar Ring/Bars Socket Option) (Welded Rebar Socket Option) (Driven Post Optidn) "' SH 

-lQ Of 

0 °F 

10 Of 

20 °F 

30 °F 

40 Of 

8600 

8200 

7800 

7400 

7000 

6600 

SQ Of 

6Q Of 

70 Of 

80 Of 

6200 

5800 

5400 

5000 

90 Of 

100 Of 

4600 

4200 

110 Of 3800 

MASH TEST Line Post Spacing 

3-10 7'-0" 

3-11 7'-0' 

3-11 21'-0" 

4-12 21'-0" 

l 
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July 20, 2020 

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

In Reply Refer To: 

HSST-1/B-340 

Mr. Ron Faulkenberry 

Gibraltar Global LLC 

1208 Houston Clinton Drive 

Burnet, Texas 78611 

USA 

Dear Mr. Faulkenberry: 

This letter is in response to your May 08, 2020 request for the Federal Highway Administration 

(FHWA) to review a roadside safety device, hardware, or system for eligibility for reimbursement 

under the Federal-aid highway program.  This FHWA letter of eligibility is assigned FHWA 

control number B-340 and is valid until a subsequent letter is issued by FHWA that expressly 

references this device. 

Decision 

The following device is eligible within the length-of-need, with details provided in the form 

which is attached as an integral part of this letter: 

• Gibraltar Global TL-3 Cable Barrier System, 4H:1V Slope

Scope of this Letter 

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash 

test and evaluation criteria contained in the American Association of State Highway and 

Transportation Officials’(AASHTO) Manual for Assessing Safety Hardware (MASH).  

However, 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 FHWA, the Department of Transportation, or the United 

States Government that a vehicle crash involving the device will result in any particular 

outcome, nor is it a guarantee of the in-service performance of this device.  Proper 

manufacturing, installation, and maintenance are required in order for this device to function as 

tested. 

This finding of eligibility is limited to the crashworthiness of the system and does not cover other 

structural features, nor conformity with the Manual on Uniform Traffic Control Devices. 

Return to Table of Contents
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Eligibility for Reimbursement 

Based solely on a review of crash 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 AASHTO’s MASH.  Therefore, the device is eligible for 

reimbursement under the Federal-aid highway program if installed under the range of tested 

conditions. 

Name of system: Gibraltar Global TL-3 Cable Barrier System, 4H:1V Slope 

Type of system: Longitudinal Barrier  

Test Level: MASH Test Level 3 (TL3) 

Testing conducted by: Applus IDIADA KARCO Engineering, LLC. 

Date of request: May 08, 2020 

FHWA concurs with the recommendation of the accredited crash testing laboratory on the 

attached form. 

Full Description of the Eligible Device 

The device and supporting documentation, including reports of the crash tests or other testing 

done, videos of any crash testing, and/or drawings of the device, are described in the attached 

form. 

Notice 

This eligibility letter is issued for the subject device as tested.  Modifications made to the device 

are not covered by this letter. Any modifications to this device should be submitted to the user 

(i.e., state DOT) as per their requirements.  

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 AASHTO’s MASH. 

Issuance of this letter does not convey property rights of any sort or any exclusive privilege. This 

letter is based on the premise that information and reports submitted by you are accurate and 

correct.  We reserve the right to modify or revoke this letter if: (1) there are any inaccuracies in 

the information submitted in support of your request for this letter, (2) the qualification testing 

was flawed, (3) in-service performance or other information reveals safety problems, (4) the 

system is significantly different from the version that was crash tested, or (5) any other 

information indicates that the letter was issued in error or otherwise does not reflect full and 

complete information about the crashworthiness of the system. 
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Request for Federal Aid Reimbursement Eligibility 
of Highway Flexible Barriers 

Su
b

m
it

te
r 

Date of Request: July 15, 2020 New Resubmission 

Name: Bruno Haesbaert 

Company: Applus IDIADA KARCOEngineering, LLC. 

Address: 9270 Holly Road, Adelanto, CA 92301 

Country: United States of America 

To: 
Michael S. Griffith, Director 
FHWA, Office of Safety Technologies 

I request the following devices be considered eligible for reimbursement under the Federal-aid 
highway program. 

Device & Testing Criterion 

System Type 

Barrier Placement in V-Ditch 

S:Single Barrier; D: Double Barrier 

SBP:Slope Break Point 

Submission Type 
Device Name / 

Variant 

Testing 

Criterion 

Test 

Level 

'B': Flexible Barriers (RoSorD: 0to4ft. Offset SBP 4H:1V Physical Testing  
Gibraltar 

Global TL-3 

Cable Barrier 

System 

AASHTO MASH 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: Ron Faulkenberry Same asSubmitter 

Company Name: Gibraltar Global LLC Same asSubmitter 

Address: 1208 Houston Clinton Drive, Burnet, Texas 78611 Same asSubmitter 

Country: United States of America Same asSubmitter 

Enter below all disclosures of financial interests as required by the FHWA `Federal-Aid 
Reimbursement Eligibility Process for Safety Hardware Devices' document. 
Gibraltar Global, LLC. and Applus IDIADA Karco Engineering, LLC. share no ($0.00) financial interests between 

the two organizations. This includes no ($0.00) financial interest but not limited to: 

i. Compensation, including wages, salaries, commissions, professional fees, or fees for business referrals (dollar

valuesare not needed);

ii. Consulting relationships;

iii. Research funding or other forms of research support;

iv. Patents, copyrights, and other intellectual property interests;

v. Licenses or contractual relationships; or

vi. Business ownership and investment interest

! - ! - ! ! - ! - !
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New Hardware or 

Help 

PRODUCT DESCRIPTION 

Significant Modification 

The Gibraltar Global TL-3 Cable Barrier System isa high tension 4-cable longitudinal barrier. The barrier consists 

of four (4) 0.75 in. (19 mm) steel cables, C-section steel posts, steel sockets, aluminum hair pinsand steel lock 

plates. The C-section posts were placed on alternating sides of the cablesand aluminum hair pins held the 

cables in place. The top two (2) cables of the system were stitched together making the cablesalternate in the 

top hairpin location. The hair pins held the cablesat 20.0 in (508 mm), 30.0 in (762 mm) and 39.0 in. (991 mm) 

above grade. The cable barrier system was terminated on both ends with Gibraltar end terminals. The total as- 

tested length was 613.7 ft. (187.1 m) long. As recommended in MASH the cable tension wasset to the 

recommended tension at 100 degrees Fahrenheit. The cables were tensioned to 4200 lbs (18.7 kN). The post 

spacings used for this test series were as follows: 

- Flat Terrain narrowest: 7.0 ft. (2.1 m)

- Flat Terrain widest: 21.0 ft. (6.4 m)

- 4h:1V Ditch narrowest: 7.0 ft. (2.1 m)

- 4h:1V Ditch widest: 16.0 ft. (4.9 m).

Test 4-10 and 4-11 were tested on flat terrain and were run asa part of the TL-4 submittal for letter B-316. Test 

3-10 and 3-11 were tested on flat terrain. Tests 3-13, 3-14, 3-16, 3-17, and 3-18 were tested in a 46 ft. wide 4H:1V 

V-ditch. The road surface of the ditch wasa minimum of 6 in. deep compacted AASHTO M147-65 soil. The post

sockets were embedded in 12 in. diameter by 36 in. deep concrete foundations with a minimum compressive

strength of 2500 psi. Tests 3-13, 3-14, and 3-17 were positioned on the front slope while 3-16 and 3-18 were

positioned on the back slope.

Gibraltar also offers various post and socket optionssuch as concrete socket foundations with steel or plastic 

sockets, driven steel sockets, and direct driven posts. Other options include swaged and wedge-type fittings 

which were installed and crash tested. Pre-stretched and non pre-stretched cable are permissible. 

There was one modification made during the testing of the Gibraltar Global TL-3 4 Cable Barrier System during 

the MASH test program. Tests 3-11, 3-17, and 3-18 use the widest post spacing configuration. Test 3-11 used 

21.0 ft. (6.4 m) and 3-17 used 18.0 ft. (5.5 m) post spacing. For Test 3-18, the post spacing for the line posts was 

reduced from 18.0 ft. (5.5 m) to 16.0 ft. (4.9 m). Complete details on the design modification is included in 

Attachment A to this submission and in the complete test reports. 
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A brief description of each crash test and its result: 

Required Test 

Number 

Narrative 

Description 
Evaluation 

Results 

3-10 (1100C)

Test 4-10 is the same as Test 3-10 and was 

run asa part of the TL-4 submittal for letter 

B-316. Therefore, Test 3-10 was not re-run, 

but the same information was used for this 

submittal. 

Applus IDIADA KARCOEngineering Project 

number P37379-01 was conducted with an 

1100C test vehicle impacting the system 

midspan between postsat a nominal 

velocity and angle of 62 mph and 25 

degrees, respectively. As recommend by 

MASH 2016 the narrowest allowable post 

spacing of 7.0 ft. (2.1 m) was used. 

The test vehicle, a 2011 KiaRio weighing 

2,427.2 lbs (1,101.0 kg) impacted the system 

at aspeed and angle of 62.38 mph (100.39 

km/h) and 25.1 degrees, respectively. The 

system redirected the vehicle and had a 

maximum working width of 7.6 ft. (2.3 m). 

The test vehicle sustained moderate 

damage. There was no potential for the 

article to penetrate the vehicle and the 

occupant compartment deformation limits 

were not exceeded. The Occupant Impact 

Velocities (OIV) and ridedown accelerations 

are within the recommended limits. 

PASS 

  Help 
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Required Test 

Number 

Narrative 

Description 
Evaluation 

Results 

3-11 (2270P)

As recommend by MASH 2016 the 

narrowest allowable post spacing of 7.0 ft. 

(2.1 m) and the widest allowable post 

spacing of 21.0 ft. (6.4 m) was tested with 

the 2270P test vehicle. 

Test 4-11 is the same as Test 3-11 and was 

run asa part of the TL-4 submittal for letter 

B-316. Therefore, Test 3-11 was not re-run, 

but the same information was used for this 

submittal. Both tests referenced here were 

part of the TL-4 submittal for letter B-316. 

Applus IDIADA KARCOEngineering Project 

number P37358-01 was conducted with a 

2270P test vehicle impacting the system 1.0 

ft. (0.3 m) upstream of a post with the 

narrowest allowable post spacing of 7.0 ft. 

(2.1 m) at a nominal velocity and angle of 62 

mph and 25 degrees, respectively. 

The test vehicle, a 2013 Chevrolet Silverado 

weighing 5,011.0 lbs (2,273.0 kg) impacted 

the system at aspeed and angle of 60.93 

mph (98.06 km/h) and 25.3 degrees, 

respectively. The system redirected the 

vehicle and had a maximum working width 

of 7.9 ft. (2.4 m). The test vehicle sustained 

moderate damage. There was no potential 

for the article to penetrate the vehicle and 

the occupant compartment deformation 

limits were not exceeded. The Occupant 

Impact Velocities (OIV) and ridedown 

accelerations are within the recommended 

limits. 

Applus IDIADA KARCOEngineering Project 

number P37359-01 was conducted with a 

2270P test vehicle impacting the system 1.0 

ft. (0.3 m) upstream of a post with the 

widest allowable post spacing of 21.0 ft (6.4 

m) at a nominal velocity and angle of 62

mph and 25 degrees, respectively.

The test vehicle, a 2013 Chevrolet Silverado

weighing 5,028.7 lbs (2,281.0 kg) impacted

the system at aspeed and angle of 61.78

mph (99.43 km/h) and 25.1 degrees, 

respectively. The system redirected the

vehicle and had a maximum working width

of 13.8 ft. (4.2 m). The test vehicle sustained

moderate damage. There was no potential

for the article to penetrate the vehicle and

the occupant compartment deformation

limits were not exceeded. The Occupant

Impact Velocities (OIV) and ridedown

accelerations are within the recommended

limits.

PASS 
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3-13 (2270P)

Applus IDIADA KARCOEngineering Project 

number P38018-01 was conducted with a 

2270P test vehicle impacting the system at 

a nominal velocity and angle of 62 mph and 

25 degrees, respectively. The system was 

installed 4 ft. from the front SBP of a 46 ft. 

wide 4H:1V V-ditch. As recommend by 

MASH 2016 the narrowest allowable post 

spacing of 7.0 ft. (2.1 m) was used. 

The test vehicle, a 2012 Chevrolet Silverado 

1500 with a test inertial weight of 5,026.5 

lbs (2,280.0 kg) impacted the system at a 

speed and angle of 63.31 mph (101.89 km/ 

h) and 25.7 degrees, respectively. The

system redirected the vehicle and had a

maximum working width of 12.5 ft. (3.8 m).

The test vehicle sustained moderate

damage. There was no potential for the

article to penetrate the vehicle and the

occupant compartment deformation limits

were not exceeded. The Occupant Impact

Velocities (OIV) and ridedown accelerations

are within the recommended limits.

PASS 

3-14 (1100C)

Applus IDIADA KARCOEngineering Project 

number P38112-01 was conducted with an 

1100C test vehicle impacting the system at 

a nominal velocity and angle of 62 mph and 

25 degrees, respectively. The system was 

installed 4 ft. from the front SBP of a 46 ft. 

wide 4H:1V V-ditch. As recommend by 

MASH 2016 the narrowest allowable post 

spacing of 7.0 ft. (2.1 m) was used. 

The test vehicle, a 2012 KiaRio with a test 

inertial weight of 2,428.4 lbs (1,101.5 kg) 

impacted the system at aspeed and angle 

of 60.97 mph (98.12 km/h) and 25.3 

degrees, respectively. The system redirected 

the vehicle and had a maximum working 

width of 5.5 ft. (1.7 m). The test vehicle 

sustained moderate damage. There was no 

potential for the article to penetrate the 

vehicle and the occupant compartment 

deformation limits were not exceeded. The 

Occupant Impact Velocities (OIV) and 

ridedown accelerations are within the 

recommended limits. 

PASS 

3-15 (1100C)

Per MASH 2016 this test is not applicable for 

V-ditches greater than or equal to 26 ft, 

measured from the front SBP to the back 

SBP. This test isalso not necessary for 

double median systems placed within a 

median ditch, one on each side and 0 to 4 ft 

from aSBP. 

Non-Relevant Test, not conducted 
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3-16 (2270P)

Applus IDIADA KARCOEngineering Project 

number P39320-01 was conducted with an 

1100C test vehicle impacting the system at 

a nominal velocity and angle of 62 mph and 

25 degrees, respectively. The system was 

installed 4 ft. from the back SBP of a 46 ft. 

wide 4H:1V V-ditch. As recommend by 

MASH 2016 the narrowest allowable post 

spacing of 7.0 ft. (2.1 m) was used. 

The test vehicle, a 2009 KiaRio with a test 

inertial weight of 2,431.7 lbs (1,103.0 kg) 

entering the ditch at aspeed and angle of 

61.91 mph (99.63 km/h) and 25.0 degrees, 

respectively. The system redirected the 

vehicle and had a maximum working width 

of 3.0 ft (0.9 m). The test vehicle sustained 

damage to the front end. There was no 

potential for the article to penetrate the 

vehicle and the occupant compartment 

deformation limits were not exceeded. The 

Occupant Impact Velocities (OIV) and 

ridedown accelerations are within the 

recommended limits. 

PASS 

3-17 (1500A)

Applus IDIADA KARCOEngineering Project 

number P38113-02 was conducted with a 

1500A test vehicle impacting the system at 

a nominal velocity and angle of 62 mph and 

25 degrees, respectively. The system was 

installed 2 ft. from the front SBP of a 46 ft. 

wide 4H:1V V-ditch. With the system offset 2 

ft. from the SBP the vehicle had the highest 

propensity to penetrate the system. As 

recommend by MASH 2016 the widest 

allowable post spacing of 18.0 ft. (5.5 m) 

was used. 

The test vehicle, a 2012 Chevrolet Malibu 

with a test inertial weight of 3,244.0 lbs 

(1,471.5 kg) impacted the system at aspeed 

and angle of 64.73 mph (104.17 km/h) and 

24.6 degrees, respectively. The system 

redirected the vehicle and had a maximum 

working width of 13.5 ft. (4.1 m). The test 

vehicle sustained moderate damage. There 

was no potential for the article to penetrate 

the vehicle and the occupant compartment 

deformation limits were not exceeded. The 

Occupant Impact Velocities (OIV) and 

ridedown accelerations are within the 

recommended limits. 

PASS 
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Bruno Haesbaert 

Submit Form 

3-18 (2270P)

Applus IDIADA KARCOEngineering Project 

number P40079-01 was conducted with an 

2270P test vehicle impacting the system at 

a nominal velocity and angle of 62 mph and 

25 degrees, respectively. The system was 

installed 8 ft. from the back SBP of a 46 ft. 

wide 4H:1V V-ditch. As recommend by 

MASH 2016 the widest allowable post 

spacing of 16.0 ft. (4.9 m) was used. 

The test vehicle, a 2016 Chevrolet Silverado 

with a test inertial weight of 5,011.0 lbs 

(2,273.0 kg) entering the ditch at aspeed 

and angle of 62.92 mph (101.26 km/h) and 

25.1 degrees, respectively. The system 

redirected the vehicle and had a maximum 

working width of 15.0 ft (4.6 m). The test 

vehicle sustained damage to the front end. 

There was no potential for the article to 

penetrate the vehicle and the occupant 

compartment deformation limits were not 

exceeded. The Occupant Impact Velocities 

(OIV) and ridedown accelerations are within 

the recommended limits. 

 
 
 

 

 

PASS 

Full Scale Crash Testing was done in compliance with MASH by the following accredited crash 

test laboratory (cite the laboratory’s accreditation status as noted in the crash test reports.): 

Laboratory Name: KARCOEngineering, INC 

Laboratory Signature: Bruno Haesbaert Digitally signed by Bruno Haesbaert 
Date: 2020.07.15 15:58:04 -07'00' 

Address: 9270 Holly Road, Adelanto, CA 92301 Same asSubmitter 

Country: United States of America Same asSubmitter 

Accreditation Certificate 
Number and Dates of current 
Accreditation period : 

TL-371: July 2019 - July 2022 

Digitally signed by Bruno 

Submitter Signature*: Haesbaert 
Date: 2020.07.15 15:58:15 -07'00' 

ATTACHMENTS 
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Attach to this form: 

1) Additional disclosures of related financial interest as indicated above.

2) A copy of the full test report, video, and a Test Data Summary Sheet for each test conducted in

support of this request.

3) A drawing or drawings of the device(s) that conform to the Task Force-13 Drawing Specifications

[Hardware Guide Drawing Standards]. For proprietary products, a single isometric line drawing is

usually acceptable to illustrate the product, with detailed specifications, intended use, and contact

information provided on the reverse. Additional drawings (not in TF-13 format) showing details that

are relevant to understanding the dimensions and performance of the device should also be submitted

to facilitate our review.

FHWA Official Business Only: 

Eligibility Letter 

Number Date Key Words 



15 TR-P37379-01-NC

Figure 3 Summary of Test 4-10
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15 TR-P37358-01-NC

Figure 3 Summary of Test 4-11
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16 TR-P37359-01-NC

Figure 4 Summary of Test 4-11
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14 TR-P39320-01-NC

Figure 2 Summary of Test 3-16
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Figure 2 Summary of Test 3-18
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May 15, 2020 
  1200 New Jersey Ave., SE 
 Washington, D.C. 20590 

In Reply Refer To: 

HSST-1/CC-162 

Mr. Ron Faulkenberry 

Gibraltar Global, LLC. 

1208 Houston Clinton Dr 

Burnet TX 78611 

USA 

Dear Mr. Faulkenberry: 

This letter is in response to your January 30, 2020 request for the Federal Highway 

Administration (FHWA) to review a roadside safety device, hardware, or system for eligibility for 

reimbursement under the Federal-aid highway program.  This FHWA letter of eligibility is 

assigned FHWA control number CC-162 and is valid until a subsequent letter is issued by FHWA 

that expressly references this device. 

Decision 

The following device is eligible within the length-of-need, with details provided in the form 

which is attached as an integral part of this letter: 

• TL-3 4 Cable End Terminal

Scope of this Letter 

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash 

test and evaluation criteria contained in the American Association of State Highway and 

Transportation Officials’(AASHTO) Manual for Assessing Safety Hardware (MASH).  

However, 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 FHWA, the Department of Transportation, or the United 

States Government that a vehicle crash involving the device will result in any particular 

outcome, nor is it a guarantee of the in-service performance of this device.  Proper 

manufacturing, installation, and maintenance are required in order for this device to function as 

tested. 

This finding of eligibility is limited to the crashworthiness of the system and does not cover other 

structural features, nor conformity with the Manual on Uniform Traffic Control Devices. 

Return to Table of Contents

Molly
Highlight
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Eligibility for Reimbursement 

Based solely on a review of crash 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 AASHTO’s MASH.  Therefore, the device is eligible for 

reimbursement under the Federal-aid highway program if installed under the range of tested 

conditions. 

Name of system: TL-3 4 Cable End Terminal 

Type of system: End Terminal  

Test Level: MASH Test Level 3 (TL3) 

Testing conducted by: Applus IDIADA KARCO Engineering, LLC. 

Date of request: January 30, 2020 

FHWA concurs with the recommendation of the accredited crash testing laboratory on the 

attached form. 

Full Description of the Eligible Device 

The device and supporting documentation, including reports of the crash tests or other testing 

done, videos of any crash testing, and/or drawings of the device, are described in the attached 

form. 

Notice 

This eligibility letter is issued for the subject device as tested.  Modifications made to the device 

are not covered by this letter. Any modifications to this device should be submitted to the user 

(i.e., state DOT) as per their requirements.  

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 AASHTO’s MASH. 

Issuance of this letter does not convey property rights of any sort or any exclusive privilege. This 

letter is based on the premise that information and reports submitted by you are accurate and 

correct.  We reserve the right to modify or revoke this letter if: (1) there are any inaccuracies in 

the information submitted in support of your request for this letter, (2) the qualification testing 

was flawed, (3) in-service performance or other information reveals safety problems, (4) the 

system is significantly different from the version that was crash tested, or (5) any other 

information indicates that the letter was issued in error or otherwise does not reflect full and 

complete information about the crashworthiness of the system. 
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Request for Federal Aid Reimbursement Eligibility 
of Highway Safety Hardware

Su
b

m
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r

Date of Request: January30,2020 New Resubmission

Name: StevenMatsusaka

Company: ApplusIDIADAKARCOEngineering,LLC.

Address: 9270HollyRd,Adelanto,CA92301

Country: UnitedStatesof America

To:
Michael S. Griffith, Director
FHWA, Office of Safety Technologies

I request the following devices be considered eligible for reimbursement under the Federal-aid 
highway program.

Device&TestingCriterion-Enter from right to left starting with TestLevel ! - ! - ! ! - ! - !

SystemType SubmissionType DeviceName/ Variant TestingCriterion
Test  

Level

'CC':CrashCushions,Attenua PhysicalCrashTesting

Engineering Analysis

TL-34CableEnd 

Terminal

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: RonFaulkenberry SameasSubmitter

CompanyName: GibraltarGlobal,LLC. SameasSubmitter

Address: 1208HoustonClintonDr,Burnet TX78611 SameasSubmitter

Country: UnitedStatesof America SameasSubmitter

Enter below all disclosures of financial interests as required by the FHWA `Federal-Aid Reimbursement
Eligibility Process for Safety Hardware Devices' document.

GibraltarGlobal,LLC.andApplusIDIADAKarcoEngineering,LLC.shareno ($0.00) financial interestsbetween

the two organizations. Thisincludesno ($0.00) financial interest but not limited to:

i.Compensation,including wages,salaries,commissions,professional fees,or feesfor businessreferrals(dollar 

valuesare notneeded);

ii. Consulting relationships;

iii. Researchfunding or other formsof researchsupport;

iv. Patents,copyrights,and other intellectual property interests;

v. Licensesorcontractual relationships;or

vi. Businessownership and investment interest.

Return to Table of Contents
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PRODUCT DESCRIPTION

Help

A brief description of each crash test and its result: Help

NewHardwareor Modification to  

Significant Modification ExistingHardware

TheGibraltar GlobalTL-34CableEndTerminalconsistsof one(1)anchor postassembly,one(1)cablerelease  

assembly, two (2)J-bolt posts,and two (2)sockets.The terminal isclassifiedasa gating redirectiveend terminal  

designed to be usedwith theGibraltarGlobal4cableMASHsystem.TheGibraltar GlobalCableBarriersystem  

canbe installed with postspacing ranging from7.0ft (2.1m) to 21.0ft. (6.4m), thepostspacing used for this  test

was7.0ft (2.1m) to evaluatevehiclestabilityand occupant compartment damage.Theas-tested terminal  had a 

total length of 27.5 ft. (8.4 m) and the complete installation length was 214.8 ft. (65.5 m). As  recommended

in MASHthecableswere tensioned to themanufacturer’sspecified tension at 100°F,which was  4200 lbs.

Therewasonemodification madeduring the testing of theGibraltarGlobalTL-34CableEndTerminalduring  

theMASHtest program.ForTests30and31, thesystem includedaLONline post installed at theend of the  

terminalsection,7.5ft. (2.3m)downstream of thesecondJ-bolt postand27.5ft. (8.4m) from theanchor post.  

Thefinalsystem design,asused forTests32,33,34,35,and37b, theLONline postat thedownstreamend of  

the terminal wasmoved to 14.5ft. downstream from thesecondJ-bolt post.Theoverall terminal length for  

both versions of the system was 27.5 ft. (8.4 m). Complete details on the design modification is included in 

AttachmentA to thissubmissionand in thecomplete test reports.

CRASH TESTING

Bysignaturebelow, theEngineeraffiliated with the testing laboratory, agreesin support of thissubmission that  

all of the critical and relevant crash tests for this device listed above were conducted to meet the MASH test  

criteria. The Engineer has determined that no other crash testsare necessary to determine the device meets 

theMASH criteria.

Engineer Name: StevenMatsusaka

EngineerSignature: Steven Matsusaka DN:cn=StevenMatsusaka,email=steven.matsusaka@idiada.com,c=US
DigitallysignedbyStevenMatsusaka

Date:2020.01.1419:07:40-08'00'

Address: 9270HollyRd,Adelanto,CA92301 SameasSubmitter

Country: UnitedStatesof America SameasSubmitter
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RequiredTest  

Number

Narrative 

Description

Evaluation 

Results

3-30(1100C)

ApplusIDIADAKARCOTestNo.P37410-01.

An 1100C test vehicle impacting the  

terminal endat a nominalspeedandangle  

of 62 mph and 0°, respectively, with the  

quarterpoint of thevehiclealigned with the 

centerline of the terminal. This test is  

primarily intended to evaluate structural  

adequacy, occupant risk, and vehicle  

trajectory.A2013KiaRio 4-doorsedanwith  

a test inertial massof 2425.0 lbs(1100.0kg)  

impacted the terminal at a velocityof 61.48  

mph(98.95km/h)andandangle of 0.4°.

Theimpactactivated thecable releasepost  

and the vehicle wasallowed to penetrate  

the system in a controlled manner. The  

occupant compartment wasnot penetrated  

and deformation limitswere not exceeded.  

TheOccupant ImpactVelocities(OIV)were

8.9ft/s(2.7m/s)and1.0ft/s(0.3m/s) in the  

x- and y-directions, respectively. The

Ridedown Accelerations were -5.6gand

-3.9g,respectively.TheGibraltar Global

TL-3 4 Cable Terminal met all of the

requirements for MASHTest3-30.

PASS

3-31(2270P)

ApplusIDIADAKARCOTestNo.P37411-01.

A2270Ptest vehicle impacting the terminal  

end at a nominal speed and angle of 62  

mph and 0°, respectively, with the  

centerline of the vehicle aligned with the  

centerline of the terminal. This test is  

primarily intended to evaluate structural  

adequacy, occupant risk, and vehicle  

trajectory.A2012ChevroletSilverado1500  

4-door pickup truckwith a test inertial mass

of 4992.3 lbs (2264.5 kg) impacted the

terminal at a velocity of 60.11 mph (96.74

km/h)andandangle of 1.1°.

Theimpactactivated thecable releasepost

and the vehicle wasallowed to penetrate

the system in a controlled manner. The

occupant compartment wasnot penetrated

and deformation limitswere not exceeded.

TheOccupant ImpactVelocities(OIV)were

2.6ft/s(0.8m/s)and3.9ft/s(1.2m/s) in the

x- and y-directions, respectively. The

Ridedown Accelerations were-2.0gand1.7

g, respectively. The Gibraltar Global TL-3 4

Cable Terminal met all of the requirements

forMASHTest3-31.

PASS
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RequiredTest  

Number

Narrative 

Description

Evaluation 

Results

3-32(1100C)

ApplusIDIADAKARCOTestNo.P37403-01.

An 1100C test vehicle impacting the  

terminal endat anominalspeedandangle  

of 62 mph and 5°, respectively, with the  

centerline of the vehicle aligned with the  

centerline of the terminal. This test is  

primarily intended to evaluate structural  

adequacy, occupant risk, and vehicle  

trajectory. A 2013 Hyundai Accent 4-door  

sedanwith a test inertial massof 2425.0lbs  

(1100.0 kg) impacted the terminal at a  

velocity of 62.53 mph (100.64 km/h) and  

andangle of 5.3°.

Theimpactactivated thecable releasepost  

and the vehicle wasallowed to penetrate  

the system in a controlled manner. The  

occupant compartment wasnot penetrated  

and deformation limitswere not exceeded.  

TheOccupant ImpactVelocities(OIV)were

8.9ft/s(2.7m/s)and1.3ft/s(0.4m/s) in the  

x- and y-directions, respectively. The

Ridedown Accelerations were -4.0gand

-5.0g,respectively.TheGibraltar Global

TL-3 4 Cable Terminal met all of the

requirements for MASHTest3-32.

PASS

3-33(2270P)

ApplusIDIADAKARCOTestNo.P38257-01.

A2270Ptest vehicle impacting the terminal  

end at a nominal speed and angle of 62  

mph and 5°, respectively, with the  

centerline of the vehicle aligned with the  

centerline of the terminal. This test is  

primarily intended to evaluate structural  

adequacy, occupant risk, and vehicle  

trajectory.A2012ChevroletSilverado1500  

4-door pickup truckwith a test inertial mass

of 4946.0 lbs (2243.5 kg) impacted the

terminal at a velocity of 61.60 mph (99.14

km/h)andandangle of 5.2°.

Theimpactactivated thecable releasepost

and the vehicle wasallowed to penetrate

the system in a controlled manner. The

occupant compartment wasnot penetrated

and deformation limitswere not exceeded.

TheOccupant ImpactVelocities(OIV)were

0.3ft/s(0.1m/s)and3.0ft/s(0.9m/s) in the

x- and y-directions, respectively. The

Ridedown Accelerations were-1.4gand0.8

g, respectively. The Gibraltar Global TL-3 4

Cable Terminal met all of the requirements

forMASHTest3-33.

PASS
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3-34(1100C)

ApplusIDIADAKARCOTestNo.P38333-01.

An 1100C test vehicle impacting the  

terminal at anominalspeedandangle of 62  

mph and 15°, respectively, with the corner  

of the vehicle bumper aligned with the  

Critical Impact Point (CIP) of the Length of  

Need (LON) of the terminal. This test is  

primarily intended to evaluate structural  

adequacy, occupant risk, and vehicle  

trajectory.A2013KiaRio 4-doorsedanwith 

a test inertial massof 2432.8 lbs(1103.5kg)  

impacted the terminal at avelocity of 62.33  

mph (100.31 km/h) and and angle of 15.6°.  

The system contained and redirected the  

vehicle within the exit box and with a  

Working Width of 3.7 ft. (1.1 m). The  

occupant compartment wasnot penetrated  

and deformation limitswere not exceeded.  

The Occupant Impact Velocities (OIV) were  

10.8 ft/s (3.3 m/s) and 12.1 ft/s (3.7 m/s) in  

the x- and y-directions, respectively. The  

Ridedown Accelerations were-6.1g and

-8.0g,respectively.TheGibraltar Global

TL-3 4 Cable Terminal met all of the

requirements for MASHTest3-34.

PASS

3-35(2270P)

ApplusIDIADAKARCOTestNo.P38194-01.

A2270Ptest vehicle impacting the terminal  

at a nominal speed and angle of 62 mph  

and25°,respectively,with thecorner of the  

vehiclebumperaligned with thebeginning  

of theLength ofNeed(LON)of the terminal.  

This test is primarily intended to evaluate  

structural adequacy, occupant risk, and  

vehicle trajectory. A 2012 Chevrolet  

Silverado 1500 4-door pickup truck with a  

test inertial mass of 5008.8 lbs (2272.0 kg)  

impacted the terminal at avelocity of 63.23  

mph (101.76 km/h) and and angle of 25.2°.  

The system contained and redirected the  

vehicle within the exit box and with a  

Working Width of 9.7 ft. (3.0 m). The  

occupant compartment wasnot penetrated  

and deformation limitswere not exceeded.  

TheOccupant ImpactVelocities(OIV)were

3.9ft/s(1.2m/s)and10.5ft/s(3.2m/s) in the  

x- and y-directions, respectively. The

Ridedown Accelerations were-3.7gand4.4

g, respectively. The Gibraltar Global TL-3 4

Cable Terminal met all of the requirements

forMASHTest3-35.

PASS
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3-36(2270P)

MASHTestDesignation 3-36.A2270Ptest

vehicle impacting the terminal at anominal  

impactspeedandangle of62mphand25°,  

respectively,with the corner of the vehicle  

bumper aligned with the Critical Impact  

Point (CIP)with respect to the transition to a  

stiff barrier or backup structure. This test Is  

primarily intended to evaluate the  

performance of the terminal when  

connected to astiff barrier or a backup  

structure.

Asa cable barrier terminal, the Gibraltar  

Global TL-3 4 Cable Terminal is not  

designed to be transition into astiff barrier  

or backupstructureand thereforeTest36 is  

not relevant and wasnot conducted.

Non-RelevantTest,not conducted

3-37(2270P)

ApplusIDIADAKARCOTestNo.P38236-01.

An 1100C test vehicle impacting the  

terminal at anominalspeedandangle of 62  

mph and 25°, respectively, with the corner  

of the vehicle bumper aligned with the  

Critical ImpactPoint (CIP)of the terminal for 

reverse direction impacts. This test is  

primarily intended to evaluate structural  

adequacy, occupant risk, and vehicle  

trajectory in a reverse direction impact. A  

2012 KiaRio 4-door sedan with a test  

inertial mass of 2448.2 lbs (1110.5 kg)  

impacted the terminal at a velocityof 62.53  

mph(100.63km/h)andandangle of 24.9°.  

Upon impact, cables released and allowed  

thevehicle to gate through thesystem in a  

controlled manner. The occupant  

compartment was not penetrated and  

deformation limitswerenot exceeded.The  

Occupant ImpactVelocities(OIV)were23.3  

ft/s(7.1m/s)and19.7ft/s(6.0m/s) in thex-

and y-directions, respectively. The  

Ridedown Accelerations were-16.0gand

12.9g,respectively.TheGibraltar Global  

TL-3 4 Cable Terminal met all of the  

requirements for MASHTest3-37b.

PASS

3-38(1500A)

MASHTestDesignation 3-38.A1500A

test vehicle impacting the terminal end-on  

at anominal impactspeedandangle of62  

mph and 0°, respectively, with the  

centerline of the vehicle aligned with the  

centerline of the terminal. This test Is  

primarily intended to evaluate the  

performance of astaged attenuator/  

terminal when Impacted by a mid-size  

vehicle.

TheGibraltarGlobalTL-34CableTerminal is 

not astaged device, because the force  

required to move the Impact head down  

therail doesnot change.Therefore,Test38  

isnot relevant and wasnot conducted.

Non-RelevantTest,not conducted
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3-40(1100C)
Test for non-redirectivecrashcushions,not

applicable forterminals.
Non-RelevantTest,not conducted

3-41(2270P)
Test for non-redirectivecrashcushions,not

applicable forterminals.
Non-RelevantTest,not conducted

3-42(1100C)
Test for non-redirectivecrashcushions,not

applicable forterminals.
Non-RelevantTest,not conducted

3-43(2270P)
Test for non-redirectivecrashcushions,not

applicable forterminals.
Non-RelevantTest,not conducted

3-44(2270P)
Test for non-redirectivecrashcushions,not

applicable forterminals.
Non-RelevantTest,not conducted

3-45(1500A)
Test for non-redirectivecrashcushions,not

applicable forterminals.
Non-RelevantTest,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.):

Submit Form

ATTACHMENTS

Attach to this form:

1) Additional disclosures of related financial interest as indicated above.

2) A copy of the full test report, video, and a Test Data Summary Sheet for each test conducted in  

support of this request.

3) A drawing or drawings of the device(s) that conform to the Task Force-13 Drawing Specifications  

[Hardware Guide Drawing Standards]. For proprietary products, a single isometric line drawing is  

usually acceptable to illustrate the product, with detailed specifications, intended use, and contact  

information provided on the reverse. Additional drawings (not in TF-13 format) showing details that  

are relevant to understanding the dimensions and performance of the device should also be submitted  

to facilitate our review.

FHWA Official Business Only:

Eligibility Letter

Number Date Key Words

Laboratory Name: ApplusIDIADAKARCOEngineering,LLC.

LaboratorySignature: StevenMatsusaka DN:cn=StevenMatsusaka,email=steven.matsusaka@idiada.com,c=US
DigitallysignedbyStevenMatsusaka

Date:2020.01.1419:07:54-08'00'

Address: 9270HollyRd,Adelanto,CA92301 SameasSubmitter

Country: UnitedStatesof America SameasSubmitter

Accreditation Certificate
Number and Dates of current  
Accreditation period :

TL-371:July2019-July2022

SubmitterSignature*:
Steven
Matsusaka

Digitallysigned bySteven Matsusaka  

DN: cn=Steven Matsusaka,

email=steven.matsusaka@idiada.com, c=US  

Date: 2020.01.14 19:07:59 -08'00'



17 TR-P37410-01-NC 

Figure 4 Summary of Test 3-30 

0.000 s 0.100 s 0.200 s 0.300 s 0.500 s 
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17 TR-P37411-01-NC 

Figure 4 Summary of Test 3-31 

0.000 s 0.100 s 0.200 s 0.300 s 0.500 s 
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17 TR-P37403-01-NC 

Figure 3 Summary of Test 3-32 

0.000 s 0.120 s 0.240 s 0.360 s 0.540 s 
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17 TR-P38257-01-NC 

Figure 4 Summary of Test 3-33 

0.000 s 0.100 s 0.200 s 0.300 s 0.500 s 
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17 TR-P38333-01-NC 

Figure 3 Summary of Test 3-34 

0.000 s 0.100 s 0.200 s 0.300 s 0.500 s 

Return to Table of Contents



17 TR-P38194-01-NC 

Figure 4 Summary of Test 3-35 

0.000 s 0.400 s 0.800 s 1.200 s 1.600 s 
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18 TR-P38236-01-NC 

Figure 4 Summary of Test 3-37b 

0.000 s 0.100 s 0.300 s 0.500 s 0.700 s 
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(YDOXDWLRQ�RI�6DIHW\�(IIHFWLYHQHVV�RI�0HGLDQ�&DEOH�%DUULHUV�,QVWDOOHG�RQ�)UHHZD\V�LQ�2KLR 
8QLYHUVLW\�RI�'D\WRQ 
$XJXVW����� 

���6DIHW\�HIIHFWLYHQHVV�RI�2KLR¶V�VWDWHZLGH�FDEOH�EDUULHUVZDV�IRXQG�WR�EH������SHUFHQW�IRU�WRWDO�FUDVKHV�������SHUFHQW�IRU�IDWDO�DQG�
LQMXU\��),��FUDVKHV�FRPELQHG�DQG������SHUFHQW�IRU�IDWDO��LQFDSDFLWDWLQJ��DQG�QRQ-LQFDSDFLWDWLQJ�LQMXU\��.$%��FUDVKHV�FRPELQHG�� 

Read cRPSOHWH�VWXG\  

6DIHW\�(YDOXDWLRQ�RI�&DEOH�0HGLDQ�%DUULHUV�LQ�&RPELQDWLRQ�ZLWK�5XPEOH�6WULSV�RQ�'LYLGHG�5RDGV 
8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ 
$XJXVW����� 

���7KH�UHVXOWV�IURP�0LVVRXUL�IRU�WRWDO�DQG�LQMXU\�DQG�IDWDO�FUDVKHV�ZHUH�YHU\�VLPLODU�WR�WKH�FRPELQHG�,OOLQRLV�DQG�.HQWXFN\�UH�
VXOWV��+RZHYHU��WKH�UHGXFWLRQ�LQ�FURVV-PHGLDQ�FUDVKHV�LQ�0LVVRXUL�ZDV�PXFK�PRUH�GUDPDWLF��VKRZLQJ�D���-SHUFHQW�UHGXFWLRQ�
�EDVHG�RQ�FURVV-PHGLDQ�LQGLFDWRU�RQO\��DQG�DQ���-SHUFHQW�UHGXFWLRQ��EDVHG�RQ�FURVV-PHGLDQ�LQGLFDWRU�SOXV�KHDG-RQ���7KH�HFR�
QRPLF�DQDO\VLV�IRU�EHQHILW-FRVW�UDWLRV�VKRZV�WKDW�WKLV�VWUDWHJ\�LV�FRVW�EHQHILFLDO� 

Read cRPSOHWH�VWXG\�

0LQQHVRWD�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ 
-XO\����� 

���6WXGLHV�RI�H[LVWLQJ�FDEOH�PHGLDQ�EDUULHU�LQVWDOODWLRQV�VKRZ�GUDPDWLF�GHFUHDVHV�LQ�IDWDO�DQG�VHULRXV�LQMXULHV�GXH�WR�FURVV�PHGL�
DQ�FUDVKHV��&DEOH�PHGLDQ�EDUULHUV�FDQ�UHGXFH�IDWDO�FUDVKHV�E\����SHUFHQW���7KHUH�DUH�IHZ�VDIHW\�GHYLFHV�DYDLODEOH�WKDW�YLUWXDOO\�
JXDUDQWHHV�FRQVLVWHQW�VXFFHVV�LQ�VDYLQJ�OLYHV�HYHU\�\HDU�RQ�GLYLGHG�KLJKZD\V���6LQFH�WKH�ILUVW�LQVWDOODWLRQ�LQ�������FDEOH�PHGLDQ�
EDUULHUV�KDYH�VDYHG�DSSUR[LPDWHO\�����OLYHV�LQ�0LQQHVRWD� 

Read cRPSOHWH�VWXG\�

RESEARCH STUDIES
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3HUIRUPDQFH�$VVHVVPHQW�RI�5RDG�%DUULHUV�LQ�,QGLDQD 
-RLQW�7UDQVSRUWDWLRQ�5HVHDUFK�3URJUDP 
3XUGXH�8QLYHUVLW\ 

���0HGLDQ�FDEOH�EDUULHUV�ZHUH�IRXQG�WR�EH�WKH�PRVW�HIIHFWLYH�DPRQJ�DOO�WKH�VWXGLHG�EDUULHUV�GXH�WR�WKH�VPDOOHVW�LQFUHDVH�LQ�WKH�
FUDVK�IUHTXHQF\�DQG�OHDVW�VHYHUH�LQMXULHV�LQ�EDUULHU-UHOHYDQW�FUDVKHV��$�FDEOH�EDUULHU¶V�RIIVHW�WR�WKH�WUDYHOOHG�ZD\�ZDV�DOVR�LQYHVWL�
JDWHG�LQ�WKLV�VWXG\��:KHQ�FRQVLGHULQJ�YHKLFOHV�PRYLQJ�LQ�RQH�GLUHFWLRQ��WKH�QHDUVLGH�FDEOH�EDUULHUV�LQVWDOOHG�DW�DQ�RIIVHW�OHVV�WKDQ�
RU�HTXDO�WR����IHHW�SHUIRUPHG�EHWWHU�WKDQ�IDU-VLGH�FDEOH�EDUULHUV�ZLWK�D�ODUJHU�RIIVHWV�WKDQNV�WR�WKH�EHWWHU�SURWHFWLRQ�WKH\�SURYLGH�
IRU�YHKLFOHV�DJDLQVW�UROORYHUV�LQ�WKH�PHGLDQ�DQG�LPSDFW�ZLWK�WKH�PHGLDQ�GUDLQ��&RQVHTXHQWO\��WKH�ELJJHVW�VDIHW\�EHQHILW�FDQ�EH�
H[SHFWHG�ZKHUH�FDEOHV�EDUULHUV�DUH�LQVWDOOHG�LQ�WKH�PHGLDQ�DW�ERWK�HGJHV� 

Read cRPSOHWH�VWXG\ �

&HQWHU�IRU�7UDQVSRUWDWLRQ�5HVHDUFK�DQG�(GXFDWLRQ 
,RZD�6WDWH�8QLYHUVLW\ 
0D\����� 

���7KLV�VWXG\�LQYROYHG�DQ�LQ-VHUYLFH�SHUIRUPDQFH�HYDOXDWLRQ�WR�DVVHVV�WKH�HIILFDF\�RI�PHGLDQ�FDEOH�EDUULHU�V\VWHPV�WKDW�KDYH�EHHQ�
LQVWDOOHG�LQ�,RZD�WR�GDWH��,Q�DGGLWLRQ�WR�H[DPLQLQJ�LPSDFWV�RQ�WUDIILF�FUDVKHV��LQMXULHV��DQG�IDWDOLWLHV��WKH�VWXG\�DOVR�LQYROYHG�DQ�HFR�
QRPLF�DQDO\VLV�RI�WKH�FDEOH�EDUULHU�V\VWHPV��7KH�UHVXOWV�VKRZ�WKDW�PHGLDQ�FDEOH�EDUULHU�V\VWHPV�KDYH�VLJQLILFDQWO\�UHGXFHG�WKH�
QXPEHU�RI�IDWDO�DQG�VHYHUH�LQMXU\�FUDVKHV�DFURVV�WKH�VWDWH��:KLOH�WKHVH�UHGXFWLRQV�KDYH�EHHQ�DFFRPSDQLHG�E\�VLJQLILFDQW�LQFUHDVHV�
LQ�OHVV�VHYHUH�FUDVKHV��SDUWLFXODUO\�SURSHUW\�GDPDJH-RQO\�FROOLVLRQV��WKH�EDUULHU�V\VWHPV�KDYH�EHHQ�VKRZQ�WR�SURYLGH�D�VLJQLILFDQW�
UHWXUQ�RQ�LQYHVWPHQW��7KH�UHVXOWV�RI�WKLV�VWXG\�VXJJHVW�WKDW�IXUWKHU�LPSOHPHQWDWLRQ�RI�PHGLDQ�FDEOH�EDUULHU�V\VWHPV�LV�ZDUUDQWHG��$V�
VXFK��LQVWDOODWLRQ�JXLGHOLQHV�DUH�UHFRPPHQGHG�EDVHG�RQ�YDULRXV�FRPELQDWLRQV�RI�PHGLDQ�ZLGWK�DQG�DQQXDO�DYHUDJH�GDLO\�WUDIILF� 

Read cRPSOHWH�VWXG\ 

6WXG\�RI�+LJK-7HQVLRQ�&DEOH�%DUULHUV�RQ�0LFKLJDQ�5RDGZD\V� 
:D\QH�6WDWH�8QLYHUVLW\� 
2FWREHU������ 

���7KH�0LFKLJDQ�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��0'27��EHJDQ�LQVWDOOLQJ�KLJK-�WHQVLRQ�FDEOH�PHGLDQ�EDUULHUV�LQ������DQG�KDV�
LQVWDOOHG�DSSUR[LPDWHO\�����PLOHV�RI�KLJK-WHQVLRQ�FDEOH�PHGLDQ�EDUULHU�RQ�VWDWH�IUHHZD\V�DV�RI�6HSWHPEHU�������*LYHQ�WKH�
FDSLWDO�FRVWV�UHTXLUHG�IRU�WKLV�LQVWDOODWLRQ�SURJUDP��DV�ZHOO�DV�WKH�DQWLFLSDWHG�DQQXDO�PDLQWHQDQFH�DQG�UHSDLUV�FRVWV��D�FRPSUH�
KHQVLYH�HYDOXDWLRQ�ZDV�FRQGXFWHG�LQ�RUGHU�WR�DVFHUWDLQ�WKH�HIILFDF\�RI�FDEOH�EDUULHU�V\VWHPV�WKDW�KDYH�EHHQ�LQVWDOOHG�WR�GDWH��
6WDWLVWLFDO�DQDO\VHV�VKRZHG�WKDW�IDWDO�DQG�LQFDSDFLWDWLQJ�LQMXU\�FUDVKHV�ZHUH�UHGXFHG�E\����SHUFHQW�DIWHU�FDEOH�EDUULHU�LQVWDOOD�
WLRQ��7KH�DQDO\VLV�DOVR�VKRZHG�WKH�PHGLDQ-FURVVRYHU�FUDVK�UDWH�ZDV�UHGXFHG�E\������SHUFHQW�DQG�WKH�UDWH�RI�UROORYHU�FUDVKHV�
ZDV�UHGXFHG�E\������SHUFHQW�� 

Read cRPSOHWH�VWXG\�
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8'�VWXG\��+LJKZD\�&DEOH�%DUULHUV�3UHYHQW�PRVW�'DQJHURXV�&UDVKHV 

'D\WRQ�'DLO\�1HZV 
%\ &KULV�6WHZDUW��6WDII�:ULWHU 
-XO\�������� 

+XQGUHGV�RI�PLOHV�RI�PHGLDQ�FDEOH�EDUULHUV�RQ�2KLR�KLJKZD\V�KDYH�SURYHQ�WR�SUHYHQW�VHULRXV�DQG�
GHDGO\�FUDVKHV��D�8QLYHUVLW\�RI�'D\WRQ�7UDQVSRUWDWLRQ�(QJLQHHULQJ�/DE�VWXG\�VKRZV� 

-XVW������RI�YHKLFOHV�EUHDFKHG�PHGLDQ�FDEOH�EDUULHUV�DQG�FUDVKHG�LQWR�RQFRPLQJ�WUDIILF�RXW�RI�������
FUDVKHV�ZKHQ�D�GULYHU�KLW�RU�FURVVHG�WKH�FDEOHV�GXULQJ�WKH�UHVHDUFKHUV¶�VWXG\�SHULRG�³ 

,W�LV�VWDJJHULQJ�WR�JXHVV�ZKDW�SHUFHQWDJH�RI�VHYHUH�FUDVKHV�ZRXOG�KDYH�EHHQ�FDXVHG�LI�DOO�YHKLFOHV�LQ�
WKHVH�FUDVK�HYHQWV�ZHUH�DEOH�WR�FURVV�WKURXJK�WKH�PHGLDQ�DQG�UHDFK�RSSRVLQJ�WUDYHO�ODQHV��ZKLFK�LQ�
FUHDVHV�WKH�SUREDELOLW\�RI�EHLQJ�LQYROYHG�LQ�KHDG-RQ�W\SH�RI�FUDVKHV�´�WKH�8'�UHVHDUFKHUV�'HRJUDWLDV�
(XVWDFH�DQG�0RKDPPDG�$OPRWKDIIDU�ZURWH�LQ�WKHLU�VWXG\��� 

$�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�DQDO\VLV�RI�FUDVK�GDWD�IURP������WR������VKRZHG�PRUH�WKDQ�KDOI�
RI�DOO�IDWDOLWLHV�—�����—�ZHUH�WKH�UHVXOW�RI�FURVV-PHGLDQ�FUDVKHV� 

7KH�8'�VWXG\�IRXQG�DERXW�����RI�YHKLFOHV�LQ�FUDVKHV�GLG�QRW�EUHDFK�FDEOH�EDUULHUV�ZKLOH������
EUHDFKHG�WKH�EDUULHUV�EXW�GLG�QRW�FURVV�LQWR�RQFRPLQJ�WUDIILF�� 

³7KH�LQWHQWLRQ�RI�SXWWLQJ�XS�WKRVH�EDUULHUV�ZDV�WR�SUHYHQW�WKH�PRVW�GDQJHURXV�W\SH�RI�FUDVKHV��,�WKLQN�
WKH�EDUULHUV�KDYH�SHUIRUPHG�DV�H[SHFWHG�´�VDLG�(XVWDFH��GLUHFWRU�RI�WKH�8'�7UDQVSRUWDWLRQ�(QJLQHHU�
LQJ�/DE� 

7KH�VWXG\�DOVR�VKRZHG�EDUULHUV�VWRSSHG�PRWRUF\FOHV������RI�WKH�WLPH��SDVVHQJHU�FDUV�������RI�WKH�
WLPH��OLJKW�WUXFNV�������RI�WKH�WLPH��PHGLXP�WUXFNV�����RI�WKH�WLPH�DQG�KHDY\�WUXFNV�������RI�WKH�
WLPH�� 

5HDG�WKH�HQWLUH�DUWLFOH��ŚƩƉƐ͗ͬͬǁǁǁ͘ĚĂǇƚŽŶĚĂŝůǇŶĞǁƐ͘ĐŽŵͬŶĞǁƐͬƚƌĂŶƐƉŽƌƚĂƟŽŶͬƐƚƵĚǇ-ŚŝŐŚǁĂǇ-ĐĂďůĞ-ďĂƌƌŝĞƌƐ-ƉƌĞǀĞŶƚ-
ŵŽƐƚ-ĚĂŶŐĞƌŽƵƐ-ĐƌĂƐŚĞƐͬĞszŚ�zKdŝ�:ŵϲĚsDŵ^ď�Ɖ>ͬ� 



�ĞĐĞŵďĞƌ�ϲ͕�ϮϬϭϵ 

7KDQN�<RX�IURP�*UDWHIXO�)DWKHU 

7KH�0LFKLJDQ�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�KDV�LQVWDOOHG�*LEUDOWDU�&DEOH�%DUULHUV�LQ�VHYHUDO�FRXQWLHV�
WKURXJKRXW�WKH�VWDWH� �7KH�GHSDUWPHQW�UHFHQWO\�UHFHLYHG�D�WKDQN�\RX�QRWH�WKDW�WKH\�VKDUHG�ZLWK�*LEUDO�
WDU� 

:H�UHFHLYHG�WKLV�WKRXJKWIXO�DQG�DSSUHFLDWLYH�H-PDLO�IURP�D�UHWLUHG�(DWRQ�&RXQW\�VKHULII�GHSXW\�UH�
JDUGLQJ�PHGLDQ�FDEOH�JXDUGUDLO�DQG�D�FUDVK�RQ�,-���ODVW�ZHHN� 

³7KLV�PRUQLQJ�WKHUH�ZDV�D�VHULRXV��FUDVK��RQ�,-���LQ�WKH�DUHD�RI�0W��+RSH�+LJKZD\�LQ�ZKLFK�D�VHPL�
WDQNHU�WUXFN�ZHQW�RXW�RI�FRQWURO�DQG�VWDUWHG�WR�FURVV�WKH�PHGLDQ�IURP�WKH�ZHVWERXQG�ODQH�WRZDUG�WKH�
HDVWERXQG�VLGH��,W�VWXFN�DQG�ZDV�VWRSSHG�E\�WKH�FDEOH�EDUULHU�WKDW�ZDV�LQ�WKDW�DUHD�FORVHVW�WR�WKH�HDVW�
ERXQG�ODQHV� :KLOH�WKH�WUXFN�ZDV�KHDYLO\�GDPDJHG�DQG�UROOHG�XS�RQ�LWV�VLGH��LW�ZDV�FRQWDLQHG�E\�WKH�
EDUULHU�  

,I�\RX�ORRN�DW�WKH�SKRWRJUDSK�OHDGLQJ�WKH�VWRU\�RQ�:/16-��ZHE�SDJH�«�\RX�ZLOO�VHH�DQ�(&6'�689�RQ�
WKH�HDVWERXQG�VLGH�ODQH� 7KDW�LV�ZKHUH�P\�ROGHVW�VRQ�%U\DQ�ZDV�WKLV�PRUQLQJ�RQ�WKH�ZD\�WR�ZRUN��ZKHQ�
WKH�WUXFN�KLW�WKH�ZLUH�EDUULHU� +H�VDLG�SLHFHV�RI�WKH�GHEULV�IURP�WKH�WUXFN�KLW�KLP�DV�LW�KDSSHQHG� +H�ZDV�
VKDNHQ��FRQVLGHUDEO\��EXW�DEOH�WR�FDOO�PH�DIWHU�VHWWOLQJ�GRZQ� +H�WROG�PH�WKDW�WKH�EDUULHU��ZKLFK�ZH¶YH�
DOO�JUXPEOHG�DERXW�DW�WLPHV��VDYHG�KLV�OLIH�DV�LW¶V�FHUWDLQ�WKH�WUXFN�ZRXOG�KDYH�FRQWLQXHG�LQWR�KLV�SDWK�
DQG�NLOOHG�KLP�DQG�SRVVLEO\�D�QXPEHU�RI�RWKHUV��DV�WUDIILF�ZDV�KHDY\�DW�WKDW�WLPH� 

2Q�EHKDOI�RI�P\�VRQ��KLV�WZR�NLGV��DQG�RXU�ZKROH�IDPLO\��ZH�ZDQW�WR�WHOO�\RX�KRZ�JUDWHIXO�ZH�DUH�WKDW�
0'27�KDV�LQYHVWHG�LQ�WKH�FDEOH�EDUULHUV� :H�DOO�WKDQN�\RXU�RUJDQL]DWLRQ�IRU�WKH�SODQQLQJ�DQG�IRUH�
WKRXJKW�WKDW�ZHQW�LQWR�WKH�LPSOHPHQWDWLRQ�RI�WKH�FDEOH�EDUULHUV�´ 

Read complete story 
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6\VWHP�EHLQJ�,QVWDOOHG�LQ�6KHOE\�&RXQW\ 

6,'1(<�'$,/<�1(:6 
-8/<���������   

%\�.\OH�6KDQHU 
6,'1(<�–�,QVWDOODWLRQ�RI�KLJK�WHQVLRQ�FDEOH�EDUULHUV�DORQJ�6KHOE\�&RXQW\�KLJKZD\V�LV�DOPRVW�FRPSOHWH��ZKLFK�WKH�2KLR�
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�H[SHFWV�ZLOO�VDYH�OLYHV� 

-D\�:LQQ��D�UHJLRQDO�VDOHV�PDQDJHU�IRU�*LEUDOWDU�&DEOH�%DUULHU�6\VWHPV�LQ�7H[DV��YLVLWHG�2'27¶V�6KHOE\�&RXQW\�JDUDJH�
RQ�:HGQHVGD\�WR�VSHDN�WR�DSSUR[LPDWHO\����SHRSOH�LQFOXGLQJ�2'27�HPSOR\HHV��SROLFH�RIILFHUV��HPHUJHQF\�PHGLFDO�
WHFKQLFLDQV�DQG�WRZ�WUXFN�GULYHUV��+LV�SUHVHQWDWLRQ�LQIRUPHG�WKH�DWWHQGHHV�DERXW�WKH�EDUULHUV��KRZ�WR�UHSDLU�WKHP�DQG�RI�
IHUHG�VDIHW\�WLSV�IRU�ZRUNLQJ�DURXQG�WKHP� 

³,W¶V�D�OLWWOH�GLIIHUHQW�WKDQ�PRVW�V\VWHPV�WKDW�\RX�VHH�RXW�WKHUH�EXW�YHU\�HIIHFWLYH�´�:LQQ�VDLG�RI�WKH�FDEOH�V\VWHP� 
7KH�KLJK�WHQVLRQ�FDEOH�EDUULHUV�DUH�GHVLJQHG�WR�DFW�OLNH�D�QHW�ZKHQ�D�YHKLFOH�KLWV�WKHP��$QFKRUV�DUH�HPEHGGHG�LQWR�WKH�
JURXQG�DQG�KROG�WHQVLRQ�RQ�FDEOHV�WKDW�FDWFK�YHKLFOHV�DIWHU�WKH\�VWULNH�WKH�V\VWHP� � 

5HDG�HQWLUH�DUWLFOH��
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Cable Barriers in the Median on Michigan Highway 
Save Lives in Multi-Vehicle Pileup

They look like tuna-netting and tear up cars but Michigan’s cable guardrails save lives.

Plunging temperatures and freezing precipitation wreaked havoc on Michigan roads on January 12 (and many other 
days). Not one, but two eighteen-wheelers jack-knifed on a busy section of I-96 in Ionia County but it was the 
cable guardrails that saved lives. The posts were toppled but the steel ropes held and the trucks were prevented 
from crossing the median into oncoming traffic.  

Read full article.

Updated: February 2022

https://www.sidneydailynews.com/news/149646/cable-system-aims-to-save-lives
www.k1025.com/cable-guardrails-michigan
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https://youtu.be/B0r_tSIoMOg
https://www.minotdailynews.com/opinion/letters/2019/09/cable-median-barriers-save-lives/
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Welcome

Welcome to the Gibraltar Cable Barrier System Installation and Maintenance Guide.

This guide is for your use when installing Gibraltar’s cable barrier system. This

installation guide is for standard cable barrier installations.

Before You Begin:

Check and confirm packing list contents. Please report any errors or shortages

immediately to Gibraltar at:  (833) 715-0810 or (512) 715-0808.

System Installation & Components

     Cable Barrier System – Longitudinal Section Layout

     Cable Barrier System – Terminal Section Layout

     Cable Interchanging

     Parts Lists

Equipment/Tools Required

Auger (for Socketed Line Post and Terminal Post foundations)1.

Auger (Anchor Post foundation)2.

 Post Driver (for Driven Post option)3.

 Adjustable Wrench (2)4.

 Tension Meter5.

 Utility Trailer (rigged for Wire Rope Spools)6.

 Flathead Screwdrivers (2)7.

 3 Ton (6000 lb.) Chain Hoist (6 Ton hoist may be required in cold climates)8.

 Cable Grabbers (2)9.

 Vice Grips (large enough to fit over 3/4in cable) or 3/4in cable clamps10.

 Thermometer11.



Ensure the anchor post is centered in the hole on stringline, the anchor plate is set no more
than 1” above grade and is set plumb using the cable release post.

Ensure terminal post #1 leans 1 ¼” every 12” out of plumb towards the anchor and the top
of the socket is at grade (p. 5).

Ensure the second terminal post socket is set plumb and the top is set at grade.
Ensure the terminal posts “open” side is away from the center line (p. 6), and the j-bolts are
installed.

Ensure the cables are set in each j-bolt and on the 2nd terminal post, the top cable is
resting on the 3rd cable (p. 6)

Ensure all fittings are installed correctly with the wedge correctly installed in the acorn fitting
(p. 7 & 12).

Gibraltar MASH 2016
Inspection Checklist

TERMINAL SECTION

LENGTH OF NEED
Ensure line post sockets are set plumb, with the short side of socket on the stringline and
the top is flush with grade. A post can be used to make sure the socket is plumb. 

Ensure posts are set in the sockets with the open C is facing the cables, and the hairpin and
lockplates are installed in each post.

The posts in the terminal and the next five posts after the terminal must alternate on sides of
cable, the remaining posts should alternate throughout the system. In some cases, it is not
possible to have all posts on alternating sides of cable, 3 posts on the same side of cable is
acceptable in these situations, contact Gibraltar if this occurs more than once in a single
run.

Ensure each cable of each run has at least one set of cable splice turnbuckles (CSTB). The
turnbuckles should be no greater than 2,000 ft apart. Ensure the CSTBs on the top two
cables are separated and are not touching each other.

Ensure the cables are properly installed in each post utilizing the hairpin and lockplate
design. The top two cables should alternate being in the top hoop of the hairpin and being
set on top of it. There should be no twisting of the cables from post to post. (p. 11)

Ensure the cables are all tensioned within 10% of the tension chart shown on the drawings
and are noted in a tension log.



Ensure the anchor post is centered in the
hole on stringline, the anchor plate is set no
more than 1” above grade and is set plumb
using the cable release post.

Ensure terminal post #1 leans 1 ¼” every 12”
out of plumb towards the anchor and the top
of the socket is at grade (p. 5).

Ensure the second terminal post socket is
set plumb and the top is set at grade.

Ensure the terminal posts “open” side is
away from the center line (p. 6), and the j-
bolts are installed.

Ensure the cables are set in each j-bolt and
on the 2nd terminal post, the top cable is
resting on the 3rd cable (p. 6)

Ensure all fittings are installed correctly with
the wedge correctly installed in the acorn
fitting (p. 7 & 12).

Gibraltar MASH 2016
Inspection Checklist

TERMINAL SECTION



Ensure line post sockets are set plumb, with the short side of socket on the
stringline and the top is flush with grade. A post can be used to make sure
the socket is plumb. 

Ensure posts are set in the sockets with the open C is facing the cables,
and the hairpin and lockplates are installed in each post.

The posts in the terminal and the next five posts after the terminal must
alternate on sides of cable, the remaining posts should alternate throughout
the system. In some cases, it is not possible to have all posts on alternating
sides of cable, 3 posts on the same side of cable is acceptable in these
situations, contact Gibraltar if this occurs more than once in a single run.

Ensure each cable of each run has at least one set of cable splice
turnbuckles (CSTB). The turnbuckles should be no greater than 2,000 ft
apart. Ensure the CSTBs on the top two cables are separated and are not
touching each other.

Ensure the cables are properly installed in each post utilizing the hairpin
and lockplate design. The top two cables should alternate being in the top
hoop of the hairpin and being set on top of it. There should be no twisting of
the cables from post to post. (p. 11)

Ensure the cables are all tensioned within 10% of the tension chart shown
on the drawings and are noted in a tension log.

Gibraltar MASH 2016
Inspection Checklist

LENGTH OF NEED



1) Begin by drilling the appropriate size
anchor hole. Install the rebar cage,
then fill it with concrete. 

2) Set the anchor posts in concrete.
The top plate on the anchor posts
should be no more than 1" above grade
and the post should be installed
plumb. 

ANCHOR INSTALLATION

3) Set the cable release post (CRP) on
top of the anchor post. If the CRP is not
plumb than the anchor post should be
adjusted so that the CRP is plumbed. 



Critical Points

• Anchor Post and Cable Release Post should be plumb.

• Anchor Post Plate should be no more that 1" above
concrete.  

• Install Cable Release Post as shown.
  

ANCHOR INSTALLATION
(CON'T)



1) Start the first terminal post socket by
drilling the appropriate size socket hole
and filling it with concrete. 

TERMINAL POST SOCKET 

2) Install the socket into the concrete.
The socket type may be different than
shown.  This particular socket is the
only socket that is set at an angle.

The socket should be set so that the top
of the socket is flush with grade. 

3) Insert the socket at an angle so that
when TP1-4 is placed in the socket, the
post is 1-1/4” per 12” out of plumb.
Socket and post should lean towards
the CRP. 



4) Be sure the 3-inch side of the
socket is flush with the string line.
This string line represents the cable
line. 
 

5) The last terminal post socket is
set plumb in a socket hole which is
filled with concrete. 

This socket should be installed on
the opposite side of the cable of
the TP1-4 socket. 

TERMINAL POST SOCKET 
(CON'T)



6) Be sure the 3-inch side of the
socket is flush with the string line.
This string line represents the cable
line. 
 

7) The last terminal post socket is
set plumb in a socket hole which is
filled with concrete. 

This socket should be installed on
the opposite side of the cable of
the TP1-4 socket. Be sure the 3-inch
side of the socket is flush with the
string line. 

TERMINAL POST SOCKET 
(CON'T)



TERMINAL POST SOCKET 
(CON'T)

Critical Points

• Sockets are set on opposite side of cable.

• Short side of socket is on centerline.  

• TP1-4 socket is set at an angle - 1-1/4" per 12".  Socket
should lean towards CRP.
  
• TP4-4 socket is set plumb.

• TP1-4 socket located at 6'-3" from center of anchor  
post.

• TP4-4 socket located at 13'9" from center of TP1-4
socket.



1) Install a string line representing
the cable location for the line post
socket installation. 

2) Locate the first line post socket
at 14'6" from the last terminal post.
Noting the socket needs to be on
the opposite side of the string line
of the TP4-4 post socket hole. 
 

LINE POST SOCKET 

Drill the appropriate size hole with
the center of the hole two inches
off the string line and fill it with
concrete. 



3) Install the socket into the
concrete. The socket should be set
so that the top of the socket is flush
with grade and the socket is plumb.
Be sure the 3-inch side of the
socket is flush with the string line.
This string line represents the cable
line.  

4) A line post may be placed in the
socket once the concrete is sent. 

The next line post socket should be
placed on the opposite side of the
stringline at the project line post
spacing and repeated towards the
middle of the run. 

This procedure is the same for the
opposite end of the cable run, and
post spacing can be adjusted in the
middle of the run. 

LINE POST SOCKET 
(CON'T)



Critical Points

• Sockets are set on opposite side of cable alternating
throughout the installation.

• Short side of socket is on the centerline.  

• Line post socket is plumb.
  
• The first line post socket is placed 14'6" from the the
TP4-4 post socket and on the opposite side of the string
line of the TP4-4 post socket.  

LINE POST SOCKET 
(CON'T)



1) Connect the four cables to the Anchor

Terminal Fittings by inserting the cable

ends into the acorn-shaped casting of

the cable terminal fittings.  

2) Using two flathead screwdrivers,

separate the 3 strands of the cable at the

end.  Place and insert the triangular

wedge between the cable strands. The

triangular wedge must point toward the

cable. The strands will fit in the grooves

of the wedge. 

3) Remove the screwdrivers and move

the acorn up the cable until the wedge

and cable are in the acorn as far as they

will go.

4) With a hammer and punch, drive the

wedge into the cable at least 3/8”, but no

more than ½” past the end of the cable. 

 

ANCHOR TERMINAL
FITTING



5) Drive the acorn  up onto the cable
until the top of the wedge is even with
the bottom opening in the acorn.  

The 3 strands of cable should be nested
in the grooves of the wedge. 

6) Place the nut inside the opening of
the acorn fitting and thread onto the
threaded rod. 

7) Connect the anchor terminal fittings
with cable attached into the anchor
post. 

ANCHOR TERMINAL
FITTING

(CON'T)



Critical Points

• Cable should extend 3/8” to ½” past the end of the
wedge.

• Top of the wedge should be even with or below the
bottom of the opening in the acorn.  

• Individual strands of cable should be in the grooves of
wedge, and bundles should still be round.
  
• Install cable release post as shown with 1” plate on
bottom and the side with two bars towards TP1-4.

ANCHOR TERMINAL
FITTING

(CON'T)



1)  Set the cable release posts on top of

the anchor post. Place a TP1-4 post in the

first socket after the anchor post. Make

sure the holes in the side of the post are

towards the cable. 

2) Place a TP4-4 post in the second socket

after the anchor post, making sure the

holes in the side of the post are towards

the cable. The two terminal posts should

be on opposite sides of the cable. Install

the J-bolts into the two terminal posts.  

3) Place 4 anchor terminal fittings with the

cable attached into the slots of the

anchor posts. Cables should be placed

into the slot starting with the bottom

cable and ending with the top cable. It

does not matter which side installation is

started on. There should be at least 2" of

threads passing the nut on the anchor

terminal fittings.

4) Place four cables into the J-bolts of the

terminal post noting the top tables of the

TP4-4 post will have two cables resting in

it. 

TERMINAL ABOVE
GROUND 



TERMINAL ABOVE
GROUND

(CON'T)

Critical Points

• Correct terminal posts in correct locations.

• Holes in terminal posts should be facing the cable.

• Cables placed in the slots of anchor post starting with
the bottom cable.

• 2" of thread past the nut is for ease of installation.  Only
a full nut of threads is necessary for operation.  More
than a full nut is acceptable.
  



1) Start by connecting the anchor terminal

fittings with cable attached into the

anchor post.

2) Once the anchor terminal fittings are

placed in the anchor post slots, install an

ATF retaining tool. This retainer will keep

the ATF fittings from working out of the

slots while the cable is distributed.

3) Distribute the cables throughout the

run with three cables on the side of posts

that the system will be hung from and one

cable on the opposite side of the posts. 

4) Use a CSTB fitting to connect spools of

cable together and remember to place the

CSTB near a post so the fitting ends up

between posts when the system is

tensioned. 

CABLE DISTRIBUTION



5) The fitting for the top cable should be

placed near an adjacent post so that the

top two fittings are not on top of each

other.  

6) Once the cable is tensioned, repeat

this process until the end of the run is

reached and leave the cable ends loose

near the anchor post. 

7)ATF retaining tool must be removed

when crews are not present or not in

use.

CABLE DISTRIBUTION
(CON'T)



Critical Points

• Place 3 cables on the side of the posts the cable will be
hung from.

• Place 1 cable on the opposite side of the posts the
cable will be hung from.

• The top fittings for the top two cables should be offset
so the fittings do not  sit on top of one another.

• Remove the ATF Retaining Tool when crews are not
present or not in use.
  

CABLE DISTRIBUTION
(CON'T)



1) Start by placing only the posts where

the slot is facing the side of the system

the cable will be hung from. Other posts

and hardware should be left out of

sockets.

2) Hang three cables throughout the

system utilizing a hairpin and lock plate.

The fourth cable can remain on the

ground. 

This process is best performed with a

cable hanging device to keep the 3

cables in the correct order.

CABLE INTERCHANGING



3) Tension the 3 cables that were hung

up to the appropriate tension. At this

point the remaining posts can be

installed in the sockets. 

4) The cables may be hung at this time

with a fourth cable installed in the top

loop of the hairpin and the third cable

will be placed on top of the hairpin. 

5) At the next post, the fourth cable will

be placed on top of the hairpin.  The top

two cables will alternate going through

the hairpin.  They should never twist

with the free cable at the post resting on

top of the hairpin. After all the cables

are installed, the fourth cable should be

taken up to the appropriate tension.

CABLE INTERCHANGING
(CON'T)



Critical Points

• Top two cables should alternate going through the top
loop of the hairpin.  They should never twist.

  

CABLE INTERCHANGING
(CON'T)



1) Slide a post into the socket with 3

cables on the slot side of the post and

the fourth cable on the backside of the

post. 

2) Install a hairpin by inserting the base

of the hairpin into the post and rotate

the hairpin up until the cables are in the

loops of the hairpin. 

3) Slide the cables and the hairpin up to

the post keeping the hairpin top leg in

contact by pushing on the loops of the

hairpin. This will keep the cables in the

loops as the hairpin and cables are slid

up the post.  

4) Once the top leg of the hairpin clears

the top of the post and goes over the

post, the assembly can be released and

the cables are hung at this time. Bring the

fourth cable over the back of the post to

the slot side of the post. 

POST HARDWARE
INSTALLATION



 5) Install lock plate as shown, then rotate

clockwise. 

6) Place delineation on the post using the

correct color for barrier location and at

the project delineation spacing.

7) In certain cases, because of the terrain,

the cables may be too high. 

This is corrected by pushing the cables

down to the correct height and using a

#12 x 3/4" self-drilling, self-tapping

screw.  Install the screw through the post

and into the lock plate to hold the cables

at the correct height.

POST HARDWARE
INSTALLATION

(CON'T)



8) If the entire assembly is being raised

out of the socket, push the assembly

down into the socket and use a #12 x 3/4"  

self -drilling, self-tapping screw installed

vertically between the post and socket to

hold the entire assembly down at the

correct heights. 

POST HARDWARE
INSTALLATION

(CON'T)

Critical Points

• Hairpin and lockplate installed at every post.

• The 3 cables in the hairpin should be at the correct
height when measured at the post.  

• Use #12 x 3/4" self-drilling, self-tapping screws to hold
posts and hardware to ensure cables are at correct
height.  
  
• Delineation installed per project specification. 



1) Start by inserting the cable ends into

the acorn shaped casting. 

2) Using 2 flathead screwdrivers separate

the 3 strands of the cable at the end.

3) Place and insert the triangular wedge

between the cable strands. The

triangular wedge must point toward the

cable. The strands will fit in the grooves

of the wedge.

4) Remove the screwdrivers and move

the acorn up the cable until the wedge

and cable are in the acorn as far as they

will go. 

ACORN WEDGE
INSTALLATION



5) With the hammer and punch drive the

wedge into the cable at least 3/8" but no

more than 1/2" past the end of the cable.

6) Drive the acorn up onto the cable until

the top of the wedge is even with the

bottom opening in the acorn. 

7) The 3 strands of cable should be

nested in the grooves of the wedge

ACORN WEDGE
INSTALLATION

(CON'T)



Critical Points

• Cable should extend 3/8" to 1/2" past the end of the
wedge. 

• Top of the wedge should be even with or below the
bottom of the opening the acorn.  
  
• Individual strands of cable should be in the grooves of
the wedge and bundles should still be round.

ACORN WEDGE
INSTALLATION

(CON'T)



1)  When a portion of the system has been

damaged, begin by removing the damaged

post and replace with new posts. 

2) Make sure that all the cables are on the

correct sides of the posts. Make sure that

the correct cable is on the top. The top

cable should go through the hairpin on

adjacent posts and cable should not twist. 

3) Insert the cable separator tool between

the top two cables. Rotate the separator

tool and insert a separator block on either

side of the post, then remove the

separator tool, leaving the blocks in place.  

4) Install a hairpin by inserting the base of

the hairpin into the post. Rotate the

hairpin until the cables are in loops of the

hairpin and the hairpin is in contact with

the back of the post. Slide hairpins and

cables up the post keeping the back leg of

the hairpin in contact with the back of the  

post until the back leg of the hairpin goes

over the post. 

SYSTEM REPAIR



5)  Reinsert the separator tool between

the top two cables, rotate the separator

tool so the blocks can be removed. The

separator tool can then be removed.

 6) Insert the lock plate as shown and

attach the delineation if required on this

post. 

7) If the cable height needs to be adjusted,

use a self-drilling, self-tapping screw to

hold the 3 cables in the hairpin at the

correct height.

SYSTEM REPAIR
(CON'T)



8)  Repeat the process for the remaining

damaged posts. Once the system has

been repaired, use a tension meter to

check and record the tension of all cables

and adjust the tension if necessary.

SYSTEM REPAIR
(CON'T)

CRITICAL POINTS

Hairpin & lockplate installed at every post.

The 3 cables in the hairpin should be at the correct height when
measured at the post.

Use #12 x 3/4" self-drilling, self-tapping screws to hold posts &
hardware to ensure cables are at the correct height.

Delineation installed per project specification.

Tension for all cables is within an acceptable range and recorded.  
Refer to the Adjusting Cable Tension video & Tensioning tab on the app
or the tensioning chart in the Cable Distribution section of the manual.



CONTACT US

Technical & Sales Support

Gibraltar Cable Barrier Systems
1208 Houston Clinton Dr.

Burnet, TX  78611
(833) 715-0810 (toll-free)

(512) 715-0808 (office)
(512) 715-0811 (fax)

info@gibraltarglobal.com

Installation videos available at:
https://gibraltarglobal.com 

and on the
Gibraltar Global app. 

https://www.apple.com/app-store/
https://play.google.com/store/apps?gl=us
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