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In Reply Refer To: 
HSST-1/CC-184 

Don Monin 
SPIG Industry, LLC 
14675 Industrial Park Road 
Bristol, VA 24202 

Dear Mr. Monin: 

We received your initial correspondence on March 8, 2024, requesting issuance of a Federal-aid 
reimbursement eligibility letter under the Federal-aid highway program for the roadside safety 
system, device, design, product, or hardware (collectively “device”) described below.  On June 
11, 2024, we received a complete set of files needed to complete our review.  We write to inform 
you that the device SGET End Terminal is eligible for Federal-aid reimbursement. This letter is 
assigned Federal Highway Administration (FHWA) control number CC-184.   

ELIGIBILITY LETTERS

The FHWA issues Federal-aid reimbursement eligibility letters for new roadside safety devices 
that are crash tested in accordance with the industry standard of the American Association of 
State Highway and Transportation Officials (AASHTO) Manual for Assessing Safety Hardware 
(MASH).    

FHWA, the Department of Transportation, and the United States (government) do not regulate 
roadside safety devices, crash test facilities, or the manufacturing industry.  Issuance of 
eligibility letters is discretionary and provided only as a service to the states.  FHWA may, at its 
discretion, decline to issue, revise, or rescind an eligibility letter.  Eligibility letters are only 
issued by the FHWA headquarters Office of Safety.     

Eligibility letters are issued only as notice to the states that a device is eligible for reimbursement 
under the Federal-aid highway program.  They do not establish approval or certification for any 
other purpose.  Issuance of an eligibility letter is not a prerequisite or requirement for state 
transportation agencies seeking to use Federal-aid funds for roadside safety devices.  State 
agencies may use a device for which an eligibility letter has not been issued and seek Federal-aid 
reimbursement.        

FEDERAL-AID REIMBURSEMENT 

The request for issuance of this letter certified the device was crash tested in accordance with the 
industry standard of AASHTO’s MASH.  This eligibility letter is based on that certification and 
the material offered in support of its issuance.  The device described below is eligible for 
reimbursement under the Federal-aid highway program.  

July 9, 2025
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Name of system: SGET End Terminal 
Type of system: Crash Cushions, Attenuators, & Terminals  

 Test Level: TL-3 
 Testing conducted by: Applus IDIADA KARCO Engineering, LLC 
 Date of request: March 8, 2024 
 
Information about the device, including material such as the eligibility request, crash test reports, 
drawings, or images are included in one or more attachment(s) to this letter. 
 
Eligibility letter CC-184 is inapplicable to devices, optional equipment, alternate materials, or 
other features that were not crash tested in accordance with AASHTO’s MASH.   
 
This letter is issued only for the subject device as crash tested under AASHTO’s MASH.  Later 
modification(s) of the device are not eligible for Federal-aid reimbursement under this letter.  
Notice of later modification(s) should be given to transportation agencies, facility owners, and 
operators (collectively “agencies”).  
 
Agencies should be provided appropriate information about the device’s design, installation, 
maintenance, materials, and mechanical properties.  
  
Issuance of this letter is discretionary, and it may be revised or rescinded at FHWA’s discretion.  
This letter is not a determination of compliance with the Manual on Uniform Traffic Control 
Devices for Streets and Highways (MUTCD) or ownership of any intellectual property rights.  
 
This eligibility letter is not a determination by the government that a crash involving the subject 
device will result in any particular outcome.  It is limited to only the device’s eligibility for 
Federal-aid reimbursement.     
 
INTELLECTUAL PROPERTY  
 
Issuance of this eligibility letter does not convey property rights of any sort nor any exclusive 
privilege.  This letter is not authorization or consent by the government for the use, manufacture, 
or sale of any patented or proprietary system, device, design, product, or hardware for which the 
requester is not the patent owner.  Eligibility letters are not an expression of any view, position, 
or determination by the government as to the validity, scope, or ownership of any intellectual 
property rights to a specific device.  These letters do not grant, impute, suggest, or otherwise 
establish any ownership, distribution, or licensing rights to the requester.  The government 
expresses no opinion about the intellectual property rights relating to any device for which this or 
any other eligibility letter is issued.    
 
PUBLIC DISCLOSURE 
 
To prevent any misunderstanding, and as discussed above, this Federal-aid eligibility letter is 
assigned FHWA control number CC-184. It should only be reproduced in full with its 
attachment(s).  This Federal-aid eligibility letter and the material offered by the requester 
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supporting its issuance is public information.  All eligibility letters and supporting material are 
subject to public disclosure under the Freedom of Information Act (FOIA).  Eligibility letters are 
available to the public at  
https://safety.fhwa.dot.gov/roadway_dept/countermeasures/reduce_crash_severity/. 
 
If you have any questions please contact Paul LaFleur at Paul.LaFleur@dot.gov.  
 

Sincerely, 
  
 

Jessie Yung 
Director, Office of Safety Technologies 
Office of Safety 

 
 
Enclosures 

https://safety.fhwa.dot.gov/roadway_dept/countermeasures/reduce_crash_severity/
mailto:Paul.LaFleur@dot.gov
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Request for Federal Aid Reimbursement Eligibility
of Highway Safety Hardware

Su
bm

itt
er

 Date of Request: March 08, 2024 New Resubmission
Name: Don Monin

Company: SPIG Industry, LLC

Address: 14675 Industrial Park Road, Bristol, VA. 24202

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 - Enter from right to left starting with Test Level ! - ! - !

System Type Submission Type Device Name / Variant Testing Criterion Test 
Level

'CC': Crash Cushions, 
Attenuators, & Terminals

Physical Crash Testing

Engineering Analysis
SGET End Terminal

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: Don Monin Same as Submitter

Company Name: SPIG Industry, LLC Same as Submitter

Address: 14675 Industrial Park Road, Bristol, VA. 24202 Same as Submitter

Country: United States of America 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.
SPIG Industry, LLC is the manufacturer and marketer of device.  
 
Applus IDIADA KARCO Engineering, LLC (IDIADA KARCO) is an independent research and testing laboratory 
having no affiliation with any other entity. IDIADA KARCO is actively Involved In data acquisition and 
compliance/certification testing for a variety of government agencies and equipment manufacturers. The 
principals and staff of IDIADA KARCO have no past or present financial, contractual or organizational interest in 
any company or entity directly or indirectly related to the products that KARCO tests. If any financial interest 
should arise, other than receiving fees for testing, reporting, etc., with respect to any project, the company will 
provide, In writing, a full and immediate disclosure to the FHWA. 
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PRODUCT DESCRIPTION      

New Hardware or 
Significant Modification

Modification to 
Existing Hardware

The SPIG Gating End Terminal (SGET) is an energy absorbing guardrail end treatment 
designed to reduce the severity of end on impacts with W-beam guardrail. When impacted the 
SGET feeds the rail through the impact head and exits to the non-traffic side of the system. The 
SGET system was composed of one (1) impact head, one (1) post 1 assembly, one (1) cable 
anchor system, one (1) specialty panel, and seven (7) yielding posts. The posts were spaced 75.0 
in. (1.9 m) on centers with the rail splices located at the posts. The total terminal length was 50.0 
ft. (15.2 m). The system was attached to 106.3 ft. (32.4 m) of standard guardrail with splices 
placed midspan. The system can be installed with a top rail height of 31 in. ± 1 inch. The as-tested 
system was installed with a rail height of 30.0 in. (762 mm) to increase the risk of vehicle override. 
The system was tested with an RFID chip attached to the impact head. 

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: Alex Beltran

Engineer Signature:

Address: 9270 Holly Rd, Adelanto, CA 92301 Same as Submitter

Country: United States of America Same as Submitter
 A brief description of each crash test and its result:

Digitally signed by Alex Beltran 
DN: cn=Alex Beltran, o=IDIADA KARCO, ou=Lab, 
email=Alex.Beltran@idiada.com, c=US 
Date: 2024.03.05 17:08:54 -08'00'
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Required Test 
Number

Narrative 
Description

Evaluation 
Results

3-30 (1100C)

KARCO Test No. P38034-01. An 1100C test 
vehicle impacting the termincal end on at a 
nominal speed of 62 mph and 0 degrees, 
respectively, with the quarter point of the 
vehicle aligned with the centerline of the 
terminal. This test was primarily intended to 
evaluate occupant risk and vehicle 
trajectory. A 2013 Hyundai Accent 4-door 
sedan with a test inertial mass of 2,393.1 lbs 
(1,085.5 kg) impacted the SGET terminal at a 
speed and angle of 63.48 mph (102.16 km/
h) and 0.3 degrees, respectively. The vehicle
pushed the impact head just past the fifth 
post. The vehicle rotated clockwise about its 
yaw axis and exited the system. The vehicle 
damage was concentrated at its front end. 
The occupant compartment deformation 
limits were not exceeded and there was no 
potential for penetration. The system was 
damaged from post 1 through post 5. The 
Occupant Impact Velocities (OIV) were 25.6 
ft/s (7.8 m/s) in the x-direction and 1.6 ft/s 
(0.5 m/s) in the y-direction. The Ridedown 
Acceleration in the x- and y- direction were 
8.0 g and 3.6 g, respectively. Both the OIV 
and Ridedown Acceleration were below the 
preferred values. The SGET terminal met all 
the requirements for MASH16 Test 3-30.

PASS
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Required Test 
Number

Narrative 
Description

Evaluation 
Results

3-31 (2270P)

KARCO Test No. P38108-01. A 2270p test 
vehicle impacting the terminal end on at a 
nominal speed of 62 mph and 0 degrees, 
respectively, with the centerline of the 
vehicle aligned with the center of the 
terminal. This test was primarily intended to 
evaluate occupant risk and vehicle 
trajectory. A 2012 RAM 1500 4-door pickup 
truck with a test inertial mass of 4,989.0 lbs 
(2,263.0 kg) impacted the SGET terminal at a 
speed and angle of 62.53 mph (100.63 km/
h) and 0.6 degrees, respectively. The vehicle
pushed the impact head just past the fifth 
post. The rail buckled and allowed the 
vehicle to pass through to the traffic side of 
the system. The vehicle damage was 
concentrated at its front end and passenger 
side. The occupant compartment 
deformation limits were not exceeded and 
there was no potential for penetration. The 
system was damaged from post 1 through 
post 8. The Occupant Impact Velocities (OIV) 
were 18.4 ft/s (5.6 m/s) in the x-direction 
and 1.3 ft/s (0.4 m/s) in the y-direction. The 
Ridedown Acceleration in the x- and y- 
direction were 6.0 g and 4.4 g, respectively. 
Both the OIV and Ridedown Acceleration 
were below the preferred values. The SGET 
terminal met all the requirements for 
MASH16 Test 3-31.

PASS
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3-32 (1100C)

KARCO Test No. P38107-01. A 1100C test 
vehicle impacting the terminal end on at a 
nominal speed of 62 mph and 5 degrees, 
respectively, with the centerline of the 
vehicle aligned with the nose of the 
terminal. This test was primarily intended to 
evaluate occupant risk and vehicle 
trajectory. A 2013 Kia Rio 4-door sedan with 
a test inertial mass of 2,417.3 lbs (1,096.5 kg) 
impacted the SGET terminal at a speed and 
angle of 61.56 mph (99.07 km/h) and 4.8 
degrees, respectively. The vehicle pushed 
the impact head just to the fifth post. The 
rail buckled at the downstream end of the 
impact head and the vehicle came to rest 
still in contact with the impact head. The 
vehicle damage was concentrated at its 
front end. The occupant compartment 
deformation limits were not exceeded and 
there was no potential for penetration. The 
system was damaged from post 1 through 
post 5. The Occupant Impact Velocities (OIV) 
were 24.9 ft/s (7.6 m/s) in the x-direction 
and 0.0 ft/s in the y-direction. The Ridedown 
Acceleration in the x- and y- direction were 
8.5 g and 3.9 g, respectively. Both the OIV 
and Ridedown Acceleration were below the 
preferred values. The SGET terminal met all 
the requirements for MASH16 Test 3-32.

PASS
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3-33 (2270P)

KARCO Test No. P38109-02. A 2270P test 
vehicle impacting the terminal end on at a 
nominal speed of 62 mph and 5 degrees, 
respectively, with the centerline of the 
vehicle aligned with the nose of the 
terminal. This test was primarily intended to 
evaluate occupant risk and vehicle 
trajectory. A 2013 RAM 1500 4-door pickup 
truck with a test inertial mass of 4,998.9 lbs 
(2,267.5 kg) impacted the SGET terminal at a 
speed and angle of 61.60 mph (99.14 km/h) 
and 5.1 degrees, respectively. The vehicle 
pushed the impact head just past the fourth 
post. The rail buckled and allowed the 
vehicle to pass through to the non-traffic 
side of the system. The vehicle damage was 
concentrated at its front end and passenger 
side. The occupant compartment 
deformation limits were not exceeded and 
there was no potential for penetration. The 
system was damaged from post 1 through 

3-34 (1100C)

post 7. The Occupant Impact Velocities (OIV) 
were 18.7 ft/s (5.7 m/s) in the x-direction 
and 1.6 ft/s (0.5 m/s) in the y-direction. The 
Ridedown Acceleration in the x- and y-
direction were 5.6 g and 2.8 g, respectively. 
Both the OIV and Ridedown Acceleration 
were below the preferred values. The SGET 
terminal met all the requirements for 
MASH16 Test 3-33.
KARCO Test No. P38106-01. A 1100C test 
vehicle impacting the terminal at a nominal 
speed of 62 mph and 15 degrees, 
respectively, with vehicle impacting the 
critical impact point. The critical impact 
point was 32.0 in. downstream from post 1. 
This test was primarily intended to evaluate 
occupant risk and vehicle trajectory. A 2013 
Hyundai Accent 4-door sedan with a test 
inertial mass of 2,451.5 lbs (1,112.0 kg) 
impacted the SGET terminal at a speed and 
angle of 61.93 mph (99.67 km/h) and 14.8 
degrees, respectively. The vehicle was 
contained and redirected by the guardrail. 
The vehicle damage was concentrated at its 
front-right side. The occupant compartment 
deformation limits were not exceeded and 
there was no potential for penetration. The 
system was damaged from post 1 through 
post 6. The Occupant Impact Velocities (OIV) 
were 17.1 ft/s (5.2 m/s) in the x-direction 
and 13.8 ft/s (4.2 m/s) in the y-direction. The 
Ridedown Acceleration in the x- and y-
direction were 9.2 g and 4.9 g, respectively. 
Both the OIV and Ridedown Acceleration 
were below the preferred values. The SGET 
terminal met all the requirements for 
MASH16 Test 3-34.

PASS

PASS
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3-35 (2270P)

3-36 (2270P)

KARCO Test No. P38032-01. A 2270P test 
vehicle impacting the terminal at a nominal 
speed of 62 mph and 25 degrees, 
respectively, with vehicle impacting the 
beginning of the length-of-need. This test 
was primarily intended to evaluate 
structural adequacy and vehicle trajectory. 
A 2012 RAM 1500 4-door pickup truck with 
a test inertial mass of 5,006.6 lbs (2,271.0 kg) 
impacted the SGET terminal at post 3 at 
speed and angle of 59.63 mph (95.97 km/h) 
and 25.2 degrees, respectively. The vehicle 
was contained and redirected by the 
guardrail. The vehicle exited within the exit 
box and tracked back towards the system, 
impacting the installation a second time 
around post 17. The vehicle damage was 
concentrated at its front-right side. The 
occupant compartment deformation limits 
were not exceeded and there was no 
potential for penetration. The system was 
damaged from post 1 through post 6. The 
Occupant Impact Velocities (OIV) were 14.1 
ft/s (4.3 m/s) in the x-direction and 13.8 ft/s 
(4.2 m/s) in the y-direction. The Ridedown 
Acceleration in the x- and y-direction were 
5.8 g and 7.8 g, respectively. Both the OIV 
and Ridedown Acceleration were below the 
preferred values. The SGET terminal met all 
the requirements for MASH16 Test 3-35. 
MASH Test Designation 3-36. A 2270P test 
vehicle impacting the terminal at a nominal 
impact speed and angle of 62 mph and 25 
degrees, respectively, with the corner of the 
vehicle bumper aligned with the critical 
impact point (CIP) with respect to the 
transition to the stiff barrier or backup 
structure. This test is primarily intended to 
evaluate the performance of the terminal 
when connected to a stiff barrier or a 
backup structure.As a W-beam guardrail 
terminal, the SGET terminal is designed to 
attach to W-beam barrier, transitions to 
alternative barriers downstream of the 
terminal will require case-by-case 
evaluation.

PASS

Non-relavant test, not conducted
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3-37 (2270P)

KARCO Test No. P38033-01. A 1100C test 
vehicle impacting the terminal at a nominal 
impact speed and angle of 62 mph and 25 
degrees, respectively, at Post 3 in the 
reverse direction. This test is intended to 
evaluate the performance of a terminal for a 
reverse-direction impact. A 2012 Kia Rio 4-
door sedan with a test inertial mass of 
2,398.6 lbs (1,088.0 kg) impacted the SGET 
terminal at a speed and angle of 62.30 mph 
(100.26 km/h) and 25.2 degrees, 
respectively. The terminal allowed the 
vehicle to safely pass through the system. 
The vehicle damage was concentrated at its 
front end. The occupant compartment 
deformation limits were not exceeded and 
there was no potential for penetration. The 
system was damaged from post 1 through 
post 4. The Occupant Impact Velocities (OIV) 
were 32.2 ft/s (9.8 m/s) in the x-direction 
and 9.2 ft/s (2.8 m/s) in the y-direction. The 
Ridedown Acceleration in the x- and y-
direction were 10.0 g and 9.8 g, respectively. 
The SGET terminal met all the requirements 
for MASH16 Test 3-37.

3-38 (1500A)

MASH Test Designation 3-38. A 1500A test 
vehicle impacting the terminal end-on at a 
nominal impact speed and angle of 62 mph 
and 0 degree, respectively, with the center 
line of the vehicle aligned with the center 
line of the terminal. This test is primarily 
intended to evaluate the performance of 
the staged attenuator/terminal when 
impacted by a mid-size vehicle.The SGET 
terminal is not a staged device, because the 
force required to move the impact head 
down the rail does not change.

3-40 (1100C) Test for non-redirective crash cushions, not
applicable for terminals.

3-41 (2270P) Test for non-redirective crash cushions, not
applicable for terminals.

3-42 (1100C) Test for non-redirective crash cushions, not
applicable for terminals.

3-43 (2270P) Test for non-redirective crash cushions, not
applicable for terminals.

3-44 (2270P) Test for non-redirective crash cushions, not
applicable for terminals.

3-45 (1500A) Test for non-redirective crash cushions, not
applicable for terminals.

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.):

PASS

Non-relevant test, not conducted

Non-relevant test, not conducted

Non-relevant test, not conducted

Non-relevant test, not conducted

Non-relevant test, not conducted

Non-relevant test, not conducted

Non-relevant test, not conducted
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MASH 2016 Test 3-30 Summary 

GENERAL INFORMATION Impact Conditions Occupant Risk
Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………. 63.48 mph (102.16 km/h) Longitudinal OIV……………25.6 ft/s (7.8 m/s)
KARCO Test No………… P38034-01 Impact Angle…………………0.3° Lateral OIV………………… 1.6 ft/s (0.5 m/s)
Test Designation………… 3-30 Location / Orientation……… 18.5 in. (470 mm) left Longitudinal RA…………… -8.0 g
Test Date………………… 4/10/18 Kinetic Energy……………… 322.4 kip-ft (437.1 kJ) Lateral RA……………………3.6 g

THIV…………………………25.6 ft/s (7.8 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 8.0 g

Name / Model…………….. SGET End Terminal Exit Velocity………………… 11.4 mph (18.4 km/h) ASI……………………………0.8
Type………………………. End Terminal Exit Angle…………………… 91.3°
Installation Length……….. 156.3 ft. (47.6 m) Final Vehicle Position………64.2 ft. (19.6 m ) Downstream Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 23.3 ft. (7.1 m) Traffic side Static…………………………5.4 ft. (1.6 m)
Road Surface……………. Medium to Fine Silty Soil Vehicle Snagging……………None Dynamic………………………9.1 ft. (2.8 m)

Vehicle Pocketing……………None Working Width………………9.1 ft. (2.8 m)
TEST VEHICLE Vehicle Stability………………Satifactory Debris Field……………….. 28.8 ft. (8.8 m) Downstream

Type / Designation………. 1100C Maximum Roll Angle…………-8.8 ° 28.6 ft. (8.7 m) Right
Year, Make, and Model…. 2013 Hyundai Accent Maximum Pitch Angle………-21.0 ° Vehicle Damage
Curb Mass……………….. 2,400.8 lbs (1,089.0 kg) Maximum Yaw Angle……… -135.0 ° Vehicle Damage Scale…… 12FZEW1
Test Inertial Mass……….. 2,393.1 lbs (1,085.5 kg) CDC………………………… 12-FR-2
Gross Static Mass………. 2,393.1 lbs (1,085.5 kg) Maximum Intrusion…………Negligible

Figure 2 Summary of Test 3-30 

0.000 s 0.300 s 0.450 s 0.600 s 1.300 s 
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MASH 2016 Test 3-31 Summary 

 

 

 

 

 

 
GENERAL INFORMATION Impact Conditions Occupant Risk

Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………. 62.53 mph (100.63 km/h) Longitudinal OIV……………18.4 ft/s (5.6 m/s)
KARCO Test No………… P38108-01 Impact Angle…………………0.6° Lateral OIV………………… 1.3 ft/s (0.4 m/s)
Test Designation………… 3-31 Location / Orientation……… 1.2 in. (30 mm) right of terminal CL Longitudinal RA…………… -6.0 g
Test Date………………… 6/8/18 Kinetic Energy……………… 652.1 kip-ft (884.1 kJ) Lateral RA……………………-4.4 g

THIV…………………………18.7 ft/s (5.7 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 6.0 g

Name / Model…………….. SGET End Terminal Exit Velocity………………… N/A ASI……………………………0.54
Type………………………. End Terminal Exit Angle…………………… N/A
Installation Length……….. 156.3 ft. (47.6 m) Final Vehicle Position………58.4 ft. (17.8 m ) Downstream Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 15.4 ft. (4.7 m) Left Static…………………………6.3 ft. (1.9 m)
Road Surface……………. Medium to Fine Silty Soil Exit Box Criteria Met………. N/A Dynamic………………………7.6 ft. (2.3 m)

Vehicle Snagging……………None Working Width………………7.6 ft. (2.3 m)
TEST VEHICLE Vehicle Pocketing……………None Debris Field…………………49.6 ft. (15.1 m ) Downstream

Type / Designation………. 2270P Vehicle Stability………………Satisfactory 18.2 ft. (5.5 m ) Right
Year, Make, and Model…. 2012 RAM 1500 Maximum Roll Angle…………12.0 ° Vehicle Damage
Curb Mass……………….. 5,080.5 lbs (2,304.5 kg) Maximum Pitch Angle………-6.4 ° Vehicle Damage Scale…… 12-FR-3
Test Inertial Mass……….. 4,989.0 lbs (2,263.0 kg) Maximum Yaw Angle……… -29.6 ° CDC………………………… 12FZEW1
Gross Static Mass………. 4,989.0 lbs (2,263.0 kg) Maximum Intrusion…………0.3 in. (8 mm)  

Figure 2 Summary of Test 3-31 

     
0.900 s 0.400 s 0.250 s 0.150 s 0.000 s 
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MASH 2016 Test 3-32 Summary 

 

 

 

 

 

 
GENERAL INFORMATION Impact Conditions Occupant Risk

Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………. 61.56 mph (99.07 km/h) Longitudinal OIV……………24.9 ft/s (7.6 m/s)
KARCO Test No………… P38107-01 Impact Angle…………………4.8° Lateral OIV………………… 0.0 ft/s (0.0 m/s)
Test Designation………… 3-32 Location / Orientation……… 0.5 in (13 mm) Left of P1 Longitudinal RA…………… -8.5 g
Test Date………………… 6/7/18 Kinetic Energy……………… 306.2 kip-ft (415.2 kJ) Lateral RA……………………3.9 g

THIV…………………………24.6 ft/s (7.5 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 9.2 g

Name / Model…………….. SGET Exit Velocity………………… N/A ASI……………………………0.71
Type………………………. End Terminal Exit Angle…………………… N/A
Installation Length……….. 156.3 ft. (47.6 m) Final Vehicle Position………28.0 ft. (8.5 m ) Downstream Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 6.3 ft. (1.9 m) Right Static…………………………4.7 ft. (1.4 m)
Road Surface……………. Medium to Fine Silty Soil Exit Box Criteria Met………. N/A Dynamic………………………4.8 ft. (1.5 m)

Vehicle Snagging……………None Working Width………………4.8 ft. (1.5 m)
TEST VEHICLE Vehicle Pocketing……………None Debris Field…………………86.1 ft. (26.2 m ) Downstream

Type / Designation………. 1100C Vehicle Stability………………Satisfactory 12.8 ft. (3.9 m ) Right
Year, Make, and Model…. 2013 Kia Rio Maximum Roll Angle…………9.3 ° Vehicle Damage
Curb Mass……………….. 2,455.9 lbs (1,114.0 kg) Maximum Pitch Angle………1.7 ° Vehicle Damage Scale…… 12-FD-5
Test Inertial Mass……….. 2,417.3 lbs (1,096.5 kg) Maximum Yaw Angle……… -18.5 ° CDC………………………… 12FDEW3
Gross Static Mass………. 2,580.5 lbs (1,170.55 kg) Maximum Intrusion…………Negligible  

Figure 2 Summary of Test 3-32 

     
0.000 s 0.250 s 0.400 s 0.550 s 0.750 s 
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MASH 2016 Test 3-33 Summary 

 

 

 

 

 

 
GENERAL INFORMATION Impact Conditions Occupant Risk

Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………61.60 mph (99.14 km/h) Longitudinal OIV……………18.7 ft/s (5.7 m/s)
KARCO Test No………… P38109-02 Impact Angle………………5.1° Lateral OIV………………… 1.6 ft/s (0.5 m/s)
Test Designation………… 3-33 Location / Orientation…… 0.4 in. (10 mm) from P1 center Longitudinal RA…………… -5.6 g
Test Date………………… 06/07/18 Kinetic Energy…………… 634.1 kip-ft (859.7 kJ) Lateral RA……………………-2.8 g

THIV…………………………19.0 ft/s (5.8 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 6.0 g

Name / Model…………….. SGET End Terminal Exit Velocity……………… 33.50 mph (53.91 km/h) ASI……………………………0.37
Type………………………. End Terminal Exit Angle………………… 11.9°
Installation Length……….. 156.3 ft. (47.6 m) Final Vehicle Position……171.5 ft. (52.3 m ) Downstream Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 14.2 ft. (4.3 m) Right Static…………………………8.6 ft. (2.6 m)
Road Surface……………. Medium to Fine Silty Soil Exit Box Criteria Met………N/A Dynamic………………………9.7 ft. (3.0 m)

Vehicle Snagging…………None Working Width………………9.7 ft. (3.0 m)
TEST VEHICLE Vehicle Pocketing…………None Debris Field…………………122.8 ft. (37.4 m ) Downstream

Type / Designation………. 2270P Vehicle Stability……………Satisfactory 46.4 ft. (14.1 m ) Left
Year, Make, and Model…. 2013 RAM 1500 Maximum Roll Angle………47.2° Vehicle Damage
Curb Mass……………….. 4,980.2 lbs (2,259.0 kg) Maximum Pitch Angle……5.0 ° Vehicle Damage Scale…… 12-FD-4
Test Inertial Mass……….. 4,998.9 lbs (2,267.5 kg) Maximum Yaw Angle…… -16.2 ° CDC………………………… 12FDEW2
Gross Static Mass………. 4,998.9 lbs (2,267.5 kg) Maximum Intrusion…………0.3 in. (8 mm)  

Figure 2 Summary of Test 3-33 
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 MASH 2016 Test 3-34 Summary 

GENERAL INFORMATION Impact Conditions Occupant Risk
Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………. 61.93 mph (99.67 km/h) Longitudinal OIV……………17.1 ft/s (5.2 m/s)
KARCO Test No………… P38106-01 Impact Angle…………………14.8° Lateral OIV………………… 13.8 ft/s (4.2 m/s)
Test Designation………… 3-34 Location / Orientation……… 33.2 in. (843 mm) DS post 1 Longitudinal RA…………… -9.2 g
Test Date………………… 04/11/18 Impact Severity………………20.5 kip-ft (27.8 kJ) Lateral RA……………………-4.9 g

THIV…………………………23.3 ft/s (7.1 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 9.4 g

Name / Model…………….. SGET Exit Velocity………………… 40.0 mph (64.4 km/h) ASI……………………………0.57
Type………………………. End Terminal Exit Angle…………………… 10.0°
Installation Length……….. 156.3 ft. (47.6 m) Final Vehicle Position………121.6 ft. (37.1 m ) Downstream Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 24.6 ft. (7.5 m) Left Static…………………………1.8 ft. (0.5 m)
Road Surface……………. Medium to Fine Silty Soil Exit Box Criteria Met………. Obstructed Camera View Dynamic………………………2.3 ft. (0.7 m)

Vehicle Snagging……………Minor Working Width………………3.3 ft. (1.0 m)
TEST VEHICLE Vehicle Pocketing……………None Debris Field…………………106.2 ft. (32.4 m ) Downstream

Type / Designation………. 1100C Vehicle Stability………………Satisfactory 20.1 ft. (6.1 m ) Right
Year, Make, and Model…. 2013 Hyundai Accent Maximum Roll Angle…………-7.5 ° Vehicle Damage
Curb Mass……………….. 2,638.9 lbs (1,197.0 kg) Maximum Pitch Angle………4.7 ° Vehicle Damage Scale…… 01-RFQ-5
Test Inertial Mass……….. 2,451.5 lbs (1,112.0 kg) Maximum Yaw Angle……… 27.4 ° CDC………………………… 01RFEW4
Gross Static Mass………. 2,617.9 lbs (1,187.5 kg) Maximum Intrusion…………1.5 in. (38 mm)

Figure 2 Summary of Test 3-34 
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MASH 2016 Test 3-35 Summary 

 

 

 

 

 

 

GENERAL INFORMATION Impact Conditions Occupant Risk
Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………59.63 mph (95.97 km/h) Longitudinal OIV……………14.1 ft/s (4.3 m/s)
KARCO Test No………… P38032-01 Impact Angle………………25.2° Lateral OIV………………… 13.8 ft/s (4.2 m/s)
Test Designation………… 3-35 Location / Orientation…… Post 3 Longitudinal RA…………… -5.8 g
Test Date………………… 03/12/18 Impact Severity……………107.9 kip-ft (146.3 kJ) Lateral RA……………………-7.8 g

THIV…………………………21.3 ft/s (6.5 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 8.3 g

Name / Model…………….. SGET Exit Velocity……………… 25.10 mph (40.39 km/h) ASI……………………………0.62
Type………………………. End Terminal Exit Angle………………… 6.7°
Installation Length……….. 156.3 ft. (47.6 m) Final Vehicle Position……92.2 ft. (28.1 m ) Downstream Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 1.7 ft. (0.5 m) Right Static…………………………2.7 ft. (0.8 m)
Road Surface……………. Medium to Fine Silty Soil Exit Box Criteria Met………Yes Dynamic………………………4.0 ft. (1.2 m)

Vehicle Snagging…………None Working Width………………4.0 ft. (1.2 m)
TEST VEHICLE Vehicle Pocketing…………None Debris Field…………………149.9 ft. (45.7 m) Downstream

Type / Designation………. 2270P Vehicle Stability……………Satisfactory 71.1 ft. (21.7 m) Right
Year, Make, and Model…. 2012 RAM 1500 Maximum Roll Angle………-3.1 ° Vehicle Damage
Curb Mass……………….. 4,968.0 lbs (2,253.5 kg) Maximum Pitch Angle……-3.5 ° Vehicle Damage Scale…… 01-RFQ-2
Test Inertial Mass……….. 5,006.6 lbs (2,271.0 kg) Maximum Yaw Angle…… 34.4 ° CDC………………………… 01RFEW1
Gross Static Mass………. 5,006.6 lbs (2,271.0 kg) Maximum Intrusion…………0.3 in. (8 mm)  

Figure 2 Summary of Test 3

     
0.000 s 0.100 s 0.400 s 0.600 s 0.700 s 



 

 
 
 18  TR-P38033-01-B 

MASH 2016 Test 3-37b Summary 

 
GENERAL INFORMATION Impact Conditions Occupant Risk

Test Agency………….…. Applus IDIADA KARCO Engineering, LLC. Impact Velocity……………. 62.30 mph (100.26 km/h) Longitudinal OIV……………32.2 ft/s (9.8 m/s)
KARCO Test No………… P38033-01 Impact Angle…………………25.2° Lateral OIV………………… 9.2 ft/s (2.8 m/s)
Test Designation………… 3-37 Location / Orientation……… Post 3 Longitudinal RA…………… -10.0 g
Test Date………………… 04/10/18 Impact Severity………………56.4 kip-ft (76.5 kJ) Lateral RA……………………-9.8 g

THIV…………………………34.1 ft/s (10.4 m/s)
TEST ARTICLE Exit Conditions PHD………………………… 13.0 g

Name / Model…………….. SGET Exit Velocity………………… 33.20 mph (53.43 km/h) ASI……………………………1.03
Type………………………. End Terminal Exit Angle…………………… 18.5°
Installation Length……….. 106.3 ft. (32.4 m) Final Vehicle Position………70.1 ft. (21.4 m ) dw Test Article Deflections
Terminal Length…………. 50.0 ft. (15.2 m) 44.8 ft. (13.7 m) left Static…………………………0.9 ft. (0.3 m)
Road Surface……………. Medium to Fine Silty Soil Exit Box Criteria Met………. N/A Dynamic………………………2.3 ft. (0.7 m)

Vehicle Snagging……………None Working Width………………2.3 ft. (0.7 m)
TEST VEHICLE Vehicle Pocketing……………None Debris Field…………………148.6 ft. (45.3 m ) dw

Type / Designation………. 1100C Vehicle Stability………………Satisfactory 23.9 ft. (7.3 m ) Field Side
Year, Make, and Model…. 2012 Kia Rio Maximum Roll Angle…………7.7 ° Vehicle Damage
Curb Mass……………….. 2,495.6 lbs (1,132.0 kg) Maximum Pitch Angle………4.6 ° Vehicle Damage Scale…… 01-LFQ-5
Test Inertial Mass……….. 2,398.6 lbs (1,088.0 kg) Maximum Yaw Angle……… 41.1 ° CDC………………………… 01LFEW4
Gross Static Mass………. 2,563.9 lbs (1,163.0 kg) Maximum Intrusion…………0.4 in. (10 mm)  

Figure 2 Summary of Test 3-37b
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BEARING PLATE
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SGET SYSTEM PARTS 

 

 POST PARTS                                                      QTY  
12” Guardrail Bolt – 5/8 X 12 307A HDG           1 
Strike Plate 1 
Strike Block                                                           1 
Guardrail Nut – 5/8-11 Nut A563 HDG 1 
Wood Breakaway Post – 5-1/2 X 7-1/2 X 50 BCT 1 
Foundation Tube – 6” X 8” X 6’ Rectangular Tube 1 
10” long 5/8” Bolt – 5/8-11 X 10 A325 HDG 1 
5/8” Nut – 5/9-11 A563 Hex Nut Galvanized  1 
5/8” Washer – 5/8 F436(A325) HDG Flatwasher 3 
5/8” Lock Washer Galvanized 1 
2” long 1/2” Bolt – 1/2-13 X 2 A325 HDG 2 
1/2” Washer – 1/2 F436(A325) HDG Flatwasher 4 
1/2” Nut – 1/2-13 A563 Hex Nut Galvanized 2 
1/2” Lock Washer Galvanized 2 
Yielding Post – Modified W6 X 8.5 Guardrail Post         7 
Strut – 3” X 3” X 80” Angle                                                 1 
Sleeve Tube – 2-3/8 OD X 4-1/4                                     1 
  
 

 

 SPECIALTY PANEL PARTS                               QTY 
Specialty Panel                                                          1  
1.25” Long 1/2” Bolt – 1/2-13 X 1-1/4 A325 HDG 6 
1/2” Washer – 1/2 F436(A325) HDG Flatwasher 12 
1/2” Nut – 1/2-13 A563 Hex Nut Galvanized                  6 
1/2” Lock Washer Galvanized 6 
Reinforcement Plate                                                  1 
 



SGET SYSTEM PARTS 

 

 GUARDRAIL HEAD PARTS                                QTY 

Guardrail Head 1      
3/8” Lag Screw – 3/8 X 3 GR5 HDG Hex Lag Screw 2 
3/8” Washer Galvanized F844 2                   
Spacer – 4” Long X 1-1/2 SCH-40 PVC PIPE 1 
Zip Tie – 18”-24” Long Rated at 175-200 lbs.                 1                                   
RFID chip rated MIL-STD-810F (e.g. Omni-ID EX0750) 1 
 

 
 RAIL AND CABLE PARTS                                 QTY 
¾” Cable – 81” Long BCT Cable  1 
1” Nut – 1- 8 Hex Nut UNC Galvanized A563DH 2  
1” Washer Galvanized F436                   2 
Guardrail Splice Bolt – 5/8 X 1-1/4 307A HDG              25 
10” Guardrail Bolt – 5/8 X 10 307A HDG  6        
Guardrail Nut– 5/8-11 Nut A563 HDG                           31 
8” Guardrail Block  6  
12’ 6” Standard Guardrail Panel – W-Beam M-180 3 
Bearing Plate                                                             1 
3/8” Lag Screw – 3/8 X 3 GR5 HDG Hex Lag Screw  2 
3/8” Washer Galvanized F844 2  
Guardrail Grabber                                                     1  
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	The FHWA issues Federal-aid reimbursement eligibility letters for new roadside safety devices that are crash tested in accordance with the industry standard of the American Association of State Highway and Transportation Officials (AASHTO) Manual for ...
	This eligibility letter is not a determination by the government that a crash involving the subject device will result in any particular outcome.  It is limited to only the device’s eligibility for Federal-aid reimbursement.
	To prevent any misunderstanding, and as discussed above, this Federal-aid eligibility letter is assigned FHWA control number CC-184. It should only be reproduced in full with its attachment(s).  This Federal-aid eligibility letter and the material off...
	If you have any questions please contact Paul LaFleur at Paul.LaFleur@dot.gov.
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