
April 10, 2019 
1200 New Jersey Ave SE 
Washington D C 20590 

Fede ra l H1ghwa~ 
Adminis tra tion 

In Rep!:, Refer To: 
!IS ·1 .. 1 1 CC-l-U 

Mr. Kaddo Kothman 
Road S) stems. Inc . 
36161 k)\\ard County Airport 
Big Spring. TX 79T20 

Dear Mr. Kothman: 

This kiter is in response 10 your June 16. 2018 request for the Federal I lighway Administration 
(FHWJ\) to re\'ie\\ a roadside safety device. hardware, or system for eligihility for 
reimbursement under the Federal-aid highway program. We appreciate the additional 
information you sent dated Januar) 9. 2019 and March 15 th 

• 2019 to facilitate our revie\\.This 
Fl IW A letter of eligibility is assigned Fl IW A control number CC-143 and is valid until a 
subsequent teller is issued hy FI [WA that expressly references this device . 

Decision 

The folio\, ing device is eligible\\ ithin the length-of-need. \\ ith details provided in the fom1 
which is attached as an integral part or this letter: 

• MFLEAT 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'(AA I !TO) Manual for Assessing Safety I lardware (MASH). 
llowever. the FHW A, the Department of Transportation, and the United State 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 FHW A. the Department of Transportation. or the United 
tates Government that a vehicle era h 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 thi s device to function as 
tested. 

This finding of eligibility is limited to the crash worthiness of the system and does not cover other 
structural features, nor conformit) with the Manual on Uniform Traffic Control Devices. 



') 

Elig ihilit\' for Reimbursement 

Based sokl) on a re\·ie\\ of crash test results and certifications submined h) the manufactun::r. 
and the crash test laboralor). Fl I WA agrees that the de\ ice described herein meets the crash test 
and C\ aluation criteria of the AAS! ITO-s \11/\SI I. Therefore. the de\ ice is eligible for 
reimbursement under the Federal-aid higlrn 3) program if installed under the range of tested 
conditions. 

Name of system : MFLEJ\T Terminal 
Type of system: Terminal 
Test Level : MASI I Test Level 3 (TU) 
Testing conducted by: KARCO 
Date of request: June 16.2018 
Date initially acknowledged: July 17. 2018 

Fl IW A concurs \vith 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 . 

otice 

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 thi s device should be submitted to the user 
(i.e .. state DOT) as per their requirements . 

You are expected to supply potential users with sufficient infom1ation 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 
correc t. We reserve the right to modify or revoke thi s letter if: (I) there are any inaccuracies in 
the information submitted in support of your request for thi s letter, (2) the qualification testing 
was flav,ed. (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 is ued in error or otherwise does not reflect full and 
complete information about the crash worthiness of the system. 



] 

Standard Provisions 

• To pn.:H:nt misunderstanding h) others. this letter or eligihilit) designated as HIWA 
control number CC-1-D shall not be reproduced except in full. This letter and the test 
documentation upon \\hich it is based are public information . All such letters and 
documentation ma) be re\·iewed upon request. 

• This letter shal I not he construed as authoriLation or consent b) the FH WA to use. 
manufacture. or sell any patented system for\\ hich the applicant is not the patent holder. 

• This Fl IWA eligibility letter is not an expression of an) Agency \·iew. position, or 
determination of Yalidit), scope. or ownership of any intellectual proper1y rights to a 
specific de\ ice or design. Further. this letter does not impute any distribution or licensing 
rights to the requester. This FH WA eligibility letter determination is made based solely 
on the crash-testing information submitted by the requester. The FHW J\ reserves the 
right to reviev,: and revoke an earlier eligibility determination after receipt of subsequent 
information related to crash testing. 

• If the subject device is a patented product it may be considered to be proprietary. If 
proprietary systems are specified by a highway agency for use on Federal-aid projects: 
(a) they must be supplied through competitive bidding with equally suitable unpatented 
items: (b) the high\\ay agency must certify that they are essential for synchronization 
with the existing highway facilities or that no equally suitable alternative exists: or (e) 
they must be used for research or for a distinctive type of construction on relatively short 
sections of road for experimental purposes. Our regulations concerning proprietary 
products are contained in Title 23, Code of Federal Regulation s. Section 635.411. 

Sincerely, 

Michael S. Griffith 
Director. Office of Safety Technologies 
Office or Safety 

Enclosures 
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Request for Federal Aid Reimbursement Eligibility 
of Highway Safety Hardware 

'-
~ .... .... .E 

.D 
:i 

Vl 

Date of Reque st: July 02, 2018 r. New 1 Resubmission I 
Name : Robert Ramirez 

Company: KARCO Engineering, LLC. 

9270 Holly Road, Adelanto, CA 92301 Address : 

Country : United States 

To: 
Michael S Griffith, Di rector 
FHWA, Office of Safety Technologies 

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

Device & TP~tina Criterion - Enter from riaht to left startino with Test Level ! - ! - !] 
System Type Submission Type Device Name / Variant Testing Criterion 

Test 
Level 

'CC': Crash Cushions, 
Attenuators, & Terminals 

(e Physical Crash Testing 

("' Engineering Analysis 
MFLEAT Terminal 

AASHTO MASH TL3 

By submitting thi s 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: Kaddo Kothman Same as Submitter D 
Company Name: Road Systems, Inc. Same as Submitter D 
Address: 3616 Howard County Airport, Big Spring, TX 79720 Same as Submitter D 
Country: United States Same as Submitter D 
Enter below all d isclosures of financial interests as required by the FHWA ' Federal -Aid Reimbursement 

El igibility Process for Safety Hardware Devices ' document. 

Road Systems, Inc. is the manufacturer and marketer of device. 

KARCO Engineering, LLC Is an independent research and testing laboratory having no affiliation with any other 
en tity. The company Is solely-owned and operated by Mr. Frank D. Richardson and Ms. Jennifer W. Peng 
(husband and wife) and was established on September 2, 1994. 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 KARCO Engineering 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 test ing, 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 DLSCRIPTION 

(e New Hardware or (' Modification to 
Significant Mod1ficat1on Existing Hardware 

The MASH FLEAT terminal Is a flared W-beam guardrai l terminal consisting of: an impact head asse mbly a 
breakaway cabl e anchorage system with a ground strut, three (3 ) rail sections, and eight (8) posts The terminal 
is installed with a straight flare of 3 ft (0.9 m) offset over a length of 39.6 ft (12.1 m) 
The MASH FLEAT impact head assembly Is 6.9 ft (2.1 m) long, consisting of an impact head and an attached 
guide chute that partially encloses the rail. Inside the impact head is a deflector plate which , together w ith the 
kinker beam, sequentially kinks the guardrail as it is fed through the impact head, thu s dissipating the kinetic 
energy of the impacting vehicle 

The anchorage system consists of: an end post (Post 1) and a hinged Post 2 connected with a ground strut, a 
cable anchorage assembly to transmit the force from the rail to the end post and its foundation, and a cable 
release bracket that disengages the cable anchor from the rail upon impact by the end of the guide chute. Post 
1 has a 2.4 ft (0.7 m) long top portion constructed of 6 in. x 6 in. x 0.125 in. ( 152 mm x 152 mm x 3 mm) steel 
tube and a 6 ft ( 1.8 m) long bottom section constructed of W6 x 15 steel I-beam. The top and bottom sections 
are pinned together by a 0.625 in. (16 mm) diameter bolt and nut. Post 2 (the same for Post 3) consists of one 
2.8 ft (0.9 m) long top portion and a 6 ft ( 1.8 m) long bottom portion, both constructed of W6x9 steel I-beam 
and pinned together by a 0.75 in. ( 19 mm) diameter bolt and nut. The upstream end of the cable anchor is 
attached to Post 1 through a 0.625 in. (16 mm) thick, 8.0 in. (203 mm) square steel bearing plate. The 
downstream end of the cable anchor is attached to a cable release bracket designed to disengage from the rail 
section upon impact by the end of the guide chute. The ground strut Is mounted to a second 0.625 in. (16 mm) 
bolt through Post 1 and by the 0.75 in. (19 mm) hinge bolt in Post 2. 

All guardrail sections consist of 1 2-ga W-beam rail sections. The end section is 12.5 ft (3 .8 m) long with hole 
patterns for rail splices and attachment of the cable release bracket, as well as slots to initiate kinking. The 
second rail section is 10.4 ft (3 .2 m) long so that the next splice is mid-span between Posts 5 and 6. The third rail 
section is 13.5 ft (4. 1 m) long, followed by standard 12.5 ft (3 .8 m) rail sections. With the exception of the first 
splice, all splices are mid-span between posts. 

There are eight (8) posts in the terminal section. In addition to the breakaway end post, posts 2 and 3 are 
hinged posts. Posts 4 th rough 8 are standard 6.0 ft (1.8 m) W6 x 9 steel posts and can utilize 8.0 in (203 mm) or 
12 in. (305 mm) deep wood or recycled plastic blackouts. Post spacing between Posts 1 and 2 and Posts 2 and 
3 is 6.25 ft ( 1.9 m), which is then reduced to 50 in. ( 1 .3 m) through the rest of the terminal from Posts 3 through 
8. The post spacing then reverts back to the standard 6.25 ft (1 .9 m) beyond the terminal. 

The MASH FLEAT Terminal may utilize powder coated or painted rail sections, impact head and other 
components. Reference attachment Powder Coated Report 08/ 27/ 2009. 

Test Chronology: 
Test 3-34 and 3-35 were conducted between 01 / 31 / 17 to 03/ 27/17 
Test 3-32, 3-31, and 3-33 were conducted between 02/01 / 18 to 02/05/ 18 with design Modification I 
Test 3-30 and 3-37 were conducted between 03/ 20/ 18 to 03/ 30/ 18 with design Modification I and II 
Reference Appendix C for complete details on the modifications. 

CRASH TESTI G 

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 
cri ter ia. The Engineer has determined that no other crash tests are necessary to determine the device meets 
the MASH criteria . 

Engineer Name: Robert Ramirez 

1,) 1 J' 1 1 ;;i b, T 1m , 

~ n llrt t ll1 ,,, .• YAA( f J'" r ; ., rr I tr"'.J· Engineer Signature: Robert Ramirez {'nl-1 I rr 1n1,, , ~.,, ,~, 

Address: 9270 Holly Rd ., Adelanto, CA 92301 Same as Submitter D 
Country: United States Same as Submitter 0 
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A brief description of each crash test and its result : 

Required Test 
Number 

Narrative 
Description 

Evaluation 
Results 

3-30 (J 100() 

KARCO Test No.P3807901 . An 11 00C (2,425 
lb) passenger car Impacting the term inal 
end-on at a nominal impact speed and 
angle of 100 km/h (62.2 mph) and 0 degree, 
respectively, with the quarter point of the 
vehicle aligned with the centerline of the 
nose of the terminal. This test 1s primarily 
intended to evaluate occupant risk and 
vehicle trajectory criteria . 

The test vehicle, a 2013 Hyundai Accent 4 
door sedan weighing 2,431.7 lb (1 ,103.0 kg), 
impacted the MASH FLEAT terminal head 
on at impact speed and angle of 59.91 mph 
(96.42 km/ h) and 0.7 degrees, respectively. 
The vehicle pushed the impact head down 
the length of the guardrail past the Post 4, 
at which point the rail began to buckle and 
the vehicle began to yaw clockwise. The 
vehicle then impacted the rail at the bend at 
the passenger door on the driver side 
before coming to a stop next to the rail on 
the field side, 48.1 ft ( 14.7 m) from the point 
of initial impact. The test vehicle sustained 
moderate damage to the front end and to 
the driver side with a maximum occupant 
compartment deformation of 3 in. (76 mm). 
The vehicle remained upright and did not 
leave its lane. The test article received 
extensive damage from post 1 through post 
6. The Occupant Impact Velocities (DIV) and 
ridedown accelerations are within the 
recommended limits. In summary, the 
MASH FLEAT terminal passed all evaluation 
criteria for Test 3-30. 

The test was conducted on 3/ 20/ 18 with 
Modification I and Modification II detailed in 
Appendix C 

PASS 
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Required Test 
Number 

Narrative 
Description 

Evaluation 
Results 

3 31 (2270P) 

KARCO Test No. P38022 -0l. A 2270P (5,000 
lb) pickup truck impacting the terminal end 
on at a nominal Imr:iact speed and angle of 
l 00 km/h (62.2 mph) and O degree, 
respectively, with the centerline of the 
vehicle aligned with the centerline of the 
nose of the terminal. This test is primarily 
intended to evaluate occupant risk and 
vehicle trajectory criteria. 

The test veh icle, a 2013 Dodge Ram 1500 
four -door pickup truck, with a test inertial 
mass of 5,009.9 lb (2,272.5 kg) impacted the 
MASH FLEAT terminal head-o n at impact 
speed and angle of 60.40 mph (97.21 km/ h) 
and 0.3 degree, respectively. The vehicle 
pushed the impact head down the length of 
the guardrail past Post 9 and came to rest 
53. 7 ft ( 16.4 m) downstream from the point 
of initial impact. The test vehicle sustained 
moderate damage to the front end with 
negligible occupant compartment 
deformation. The vehicle remained upright 
and did not leave its lane. The test article 
received extensive damage from Post 1 
through Post 9. The Occupant Impact 
Velocities (OIV) and ridedown accelerations 
are within the recommended limits. In 
summary, the MASH FLEAT term inal passed 
all evaluation criteria for Test 3-31 

The test was conducted on 2/ 2/ 18 with 
Modification I detailed in Appendix C. 

PASS 
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3-32 (1100() 

KARCO Test No. P38050 01. An 11 00C (2,425 
lb) passenger car impacting the terminal 
end-on at a nominal impact speed and 
angle of 100 km /h (62.2 mph) and 5 
degrees, respect ively, wi th the center line of 
the vehicle aligned wi th the cen te rline of 
the nose of the terminal. Th is test is 
primarily in tended to evaluate occupant risk 
and vehicle trajectory cr iteria . 

The test vehicle, a 201 2 Kia Rio 4-door sedan 
we ighing 2,428.4 lb (1, l 0 1.5 kg ), impacted 
the MASH F LEAT terminal head-on at 
impact speed and angle of 62.06 mph 
(99.88 km/h) and 5.3 degrees, respectively. 
The vehicle pushed the impact head down 
the length of the guardrail past the fifth 
post, at which point the vehicle gated 
through the guardrail at a speed and angle 
of 29.8 mph (48.0 km/ h) and 4.7 degrees, 
respectively. The vehicle then proceeded 
forward behind the guardrail and came to 
rest 189.5 ft (5 7.8 m) downstream from the 
point of in itial impact. The test vehicle 
sustained moderate damage to the front 
and left side with negligible occupant 
compartment deformation. The vehicle 
remained upright and did not leave its lane. 
The test article received extensive damage 
from post 1 through post 5. The Occupant 
Impact Velocit ies (OIV) and ridedown 
accelerations are within the recommended 
limits. In summary, the MASH FLEAT 
terminal passed all evaluation criteria for 
Test 3-32. 

The test was conducted on 2/1 / 18 with 
Modification I detailed in Appendix C. 

PASS 
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3-33 (2270P) 

KARCO Test No P38051 01 . A 2270P (5,000 
lb) pickup truck impact ing the terminal end -
on at a nom inal impact speed and angle of 
100 km /h (62 .2 mph) and 5 degrees, 
respectively with the centerline of the 
vehicle aligned with the Centerline of the 
nose of the terminal. This test is primarily 
intended to evaluate occupant risk and 
vehicle traJectory cr iteria 

The test vehicle, a 2013 Dodge Ram 1500 4 
door pickup truck weighing 5,006.6 lb 
(2,271.0 kg), impacted the MASH FLEAT 
terminal head -on at an impact speed and 
angle of 62.60 mph (100.75 km/ h) and 4.9 
degrees, respectively. The vehicle pushed 
the impact head down the guardrail past 
the fifth post at which point the vehicle 
gated through the guardrail in a controlled 
manner at a speed and angle of 44.1 mph 
(71.0 km/ h) and 7.7 degrees, respectively. 
The vehicle then proceeded forward behind PASS 
the guardrail and impacted the test article 
again between posts 16 and 17 before 
coming to rest against the rail 132.9 ft (40.5 
m) downstream from the point of initial 
impact. The vehicle sustained moderate 
damage at the front and left side with 
negligible deformation to the occupant 
compartment. The vehicle remained 
upright and d id not leave its lane. The test 
article received extensive damage from 
posts 1 through Post 5. Posts 6 through 12 
were not impacted, but separated from the 
guardrail as a result of the rail buckling. The 
Occupant Impact Velocities (OIV) and 
ridedown accelerations are within the 
recommended limits. In summary, the 
MASH FLEAT terminal passed all evaluat ion 
criteria for Test 3-33. 

The test was conducted on 2/ 5/ 18 with 
Modification I detailed in Appendix C. 
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KARCO Test No. P37028-0l. An 1100( (2,425 
lb) passenger car impacting the terminal at 
a nominal impact speed and angle of 100 
krn 'h (62.2 mph ' and 15 degrees, 
respectively, with the corner of the vehicle 
bumper aligned w ith the critical impact 
point (CIP) of the length of need (LON) of 
the terminal. This test 1s primarily intended 
to evaluate occupant risk and vehicle 
trajectory criteria. 

The test vehicle, a 2011 Kia Rio 4-door sedan 
weighing 2,415.1 lb (1,095.5 kg), impacted 
the downstream end of the impact head 
26.9 in. (682 mm) downstream of Post 1 at 
impact speed and angle of 61.93 mph 
(99.66 km/ h) and 15.3 degrees, respectively. 
The impact angle relative to the terminal 
was 19.3'. The vehicle was contained and 
redirected by the guardrail before 

3-34 (1100() 
separating from the test article near Post 7 
and coming to rest near Post 9, 41.2 ft ( 12.6 
m) downstream of the point of initial 
impact. The vehicle remained upright and 
stable throughout the impact sequence and 
did not leave its lane. The test vehicle 
sustained moderate damage to the front 
right side with negligible occupant 
compartment deformation. The test article 
received extensive damage from Post 1 
through Post 7. The Occupant Impact 
Velocities (OIV) and ridedown accelerations 
are within the recommended limits. In 
summary, the MASH FLEAT terminal passed 
all evaluation criteria for Test 3-34. 

There were no design modifications used 
on this test. The test was conducted on 
3/27/ 17. 

PASS 
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3-35 (2270P) 

KARCO Tes_t No. P3606 l -0 1. A 2270P (5,000 
lb) pickup truck impacting the terminal at a 
nominal impact speed and angle of 100 km ! 
h (62 2 mph) and 25 degrees, respectively, 
with the corner of the vehicle bumper 
aligned with the beginning of the LON of 
the terminal. This test 1s primarily intended 
to evaluate structural adequacy and vehicle 
trajectory criteria . 

The test vehicle, a 2011 Dodge Ram 1500 4 
door pickup truck weighing 4,993.4 lb 
(2,265.0 kg) , impacted the guardrail at Post 
4, the beginning of length-of-need, at 
impact speed and angle of 62.08 mph 
(99.91 km/ h) and 25.4 degrees, respectively. 
The impact angle relative to the terminal 
was 29T. The vehicle was contained and 
redirected by the guardrail before 
separating from the test article near Post 10 
at a velocity of 36.76 mph (59.16 km/ h) and 
an exit angle of 28.2 degrees and 
proceeded downstream adjacent to the 
guardrail on the traffic side. The vehicle 
then turned back toward the guardrail 
before coming to rest 99.9 ft (30.5 m) 
downstream from the point of initial impact. 
The vehicle remained upright and stable 
throughout the impact sequence and did 
not leave its lane. The test vehicle sustained 
moderate damage to the front right side 
with negligible occupant compartment 
deformation. The test article received 
extensive damage from Post 4 through Post 
9. The maximum static lateral deformation 
was 3. 7 ft (1.1 m) around Post 8. The 
Occupant Impact Velocities (OIV) and 
ridedown accelerations are within the 
recommended limits. In summary, the 
MASH FLEAT terminal passed all evaluation 
criteria for Test 3-35 . 

There were no design modifications used 
on this test. The test was conducted on 
l / 31 / 17. 

PASS 
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3 36 (22 70P) 

MASH Test Designation 3-36. A2270P (5,000 
lb) pickup truck impacting the terminal at a 
nominal Impact speed and angle of 100 km / 
h (62 mph) and 25 degrees, respectively 
with the corner of the vehicle bumper 
al1gt1ed with the critical Impact point (CIP1 
wi th respect to the transition to the stiff 
barrier or backup structure. This test Is 
primanly 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 
MFLEAT terminal 1s designed to attach to W-
beam barrier, transitions to alternative 
barriers downstream of the terminal will 
require case by case evaluation. 

Non Relevant Test not conducted 

3 37 (1100() 

KARCO Test No. P38080-01. A 1 lO0C {2,425 
lb) passenger car impacting the terminal at 
a nominal impact speed and angle of 100 
km/h (62.2 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" hit. 

The test vehicle, a 2012 Hyundai Accent 4-
door sedan weighing 2,427.2 lb (1,101.0 kg), 
impacted the guardrail at Post 3 in the 
reverse direction at an impact speed and 
angle of 60.84 mph (97.92 km/h) and 25.5 
degrees, respectively . The vehicle impacted 
Post 2, the back side of the impact head, the 
anchor cable, and then Post 1 before 
separating from the test article at an exit 
velocity of 32.4 mph (52.1 km/h) and an 
angle of 30.1 degrees. The vehicle sustained 
moderate damage at the front with 
negligible deformation to the occupant 
compartment of 0.3 in. (8 mm). The test 
article received extensive damage between 
Posts 1 and 2. The impact head and cable 
anchor assembly stayed with the guardrail. 
The Occupant Impact Velocities (OIV) and 
ridedown accelerations are within the 
recommended limits. In summary, the 
MASH FLEAT terminal passed all evaluation 
criteria for Test 3 37. 

The test was conducted on 3/30/18 with 
Modification I and Modification II detailed in 
Appendix C. 

PASS 



Version 10.0 (05 / 16) 

Page IC of 1 

3 38 (1500A) 

MASH Test Designation 3-38. A 1 S00A 
(3,307 lb) passenger car impacting the 
term inal end-on at a nom inal impact speed 
and angle of 100 km/h (62 .2 mph) and 0 
degree, respectively, with the center line of 
the vehicle aligned with the center line of 
the nose 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 MFLEAT terminal is not a staged 
devi ce, because the force required to move 
the Impact head down the rail does not 
change. 

Non Rel evant Test. not conducted 

3 40(1100() 
Test for non-redlrective crash cush ion, not 
appl1Cable for terminals 

Non Relevant Test, not conducted 

3 41 (2270P) 
Test for non -redlrective crash cushion, not 
applicable for terminals 

Non-Relevant Test, not conducted 

3-42 (1100() 
Test for non-redlrect ive crash cushion, not 
applicable for terminals 

Non-Relevant Test, not conducted 

3-43 (2270P) 
Test for non-redlrective crash cushion, not 
applicable for terminals 

Non-Relevant Test, not conducted 

3-44 (2270P) 
Test for non -redlrect ive crash cushion, not 
applicable for terminals 

Non-Relevant Test, not conducted 

3-45 (1 S00A) 
Test for non-redlrec tive crash cushion, not 
applicable for terminals 

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 : KARCO Engineering, LLC. 

Laboratory Signature: M_ 0.g,·111 'J"•'Ct'.y ,\i,.,!',W-u ., A,,, e .. 1: ,n ) 1<-\P, fPJ '"'I J T, ,·, ;l-•" s 1 

.-n-,.i I ,n,. · .1n ~ rn l 
, 11 .. • '>I 6 ~ ,, 

Address : 9270 Holly Road, Adelanto, CA 92301 Same as Submitter D 
Country: United States Same as Submitter D 
Accreditation Certi f icate 

Number and Dat es of current 

Accreditation period : 

TL-371 ; October 12, 2017 - July 1, 2019 

. ' 
Submitter Signature*: Robert Ramirez ,-. 

Submit Form 

ATTAC IIM E TS 
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MASH 2016 Test 3-30 Summary 
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General Information lm12act Conditions Occupant Risk 
Test Agency KARCO Engineering , LLC. Impact Velocity 59.91 mph (96.42 km/h) Longitudinal OIV 23 .0 ft/s (7.0 mis) 

KARCO Test No P38079-01 Impact Angle 0 .7" Lateral OIV 3.3 ft/s (1.0 mis) 
Test Oes1gnat1on . 3-30 Location I Orientation . Frontal Offset 15.8 In . (401 mm) Long1tud1nal RA -11 . 7 g 

Test Date 3/20/18 K1net1c Energy 291 .8 kip-ft (395.6 kJ ) Lateral RA. 8.9 
THIV ... 23 .0 ft/s (7.0 mi s) 

Test Article Exit Conditions PHO .. 14.1 g 
Name / Model MFLEAT -SP-MGS Terminal Exit Velocity . 9.6 mph (15.4 km/h} ASI. . .... 0.70 
Type Guardrail Terminal Exit Angle . 41 .9° 
Installation Length 170.8 ft . (52 .1 m) Final Vehicle Pos1t1on 48.1 ft (14.7 m) downstream Test Article Deflections 
Terminal Length 39.6 ft . (1. 2 m ) 4 .8 ft (1.5 m ) Field Side Static .. 6.0 ft . (1.8 m) 
Road Surface Medium to fine silty sand Vehicle Snagging . None Dynamic . 6.6 ft . (20 m) 

Vehicle Pocketing None Working Width . 8.1 ft . (2.5 m) 
Test Vehicle Vehicle Stability . Satisfactory Debris Field 73.0 ft . (22.2 m) Dowistream 

Type I Designation 1100C Maximum Roll Angle 16.4° 26 .2 ft . (8.0 m) Field Side 
Year, Make. and Model 2013 Hyundai Accent Maximum Pitch Angle -11 .1 ° Vehicle Damage 
Curb Mass 2.525.4 lbs (1.145.5 kg } Maximum Yaw Anale . -52.4 Vehicle Damage Scale 12-FC-4 
Test Inertial Mass 2.431 .7 lbs (1.103.0 kg } CDC .. 12FDEW2 
Gross Static ~ass 2,622.4 lbs (1.189.5 ka \ Maximum Intrusion . 3.0 in (76 mm) 

Figure 2 Summary of Test 3-30 

17 TR-P38079-01-A 



MASH 2016 Test 3-31 Summary 

0.000 s 0.150 s 0.250 s 0.550 s 0.860 s 
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General Information 
Test Agency . KARCO Engineering , LLC. 
KARCO Test No. P38022-01 
Test Des1gnat1on .. 3-31 
Test Date 212118 

Test Article 
Name I Model MFLEAT -SP-MGS Terminal 
Type Guardrail Terminal 
Installation Length 1708 ft . (521 m) 
Terminal Length 39 .6 ft . (12.1 m) 
Road Surface Medium to fine silty sand 

Test Vehicle 
Type I Des1gnat1on 2270P 
Year. Make , and Model 2013 RAM 1500 
Curb Mass 5,034.2 lbs (2,283.5 kg) 
Test Inertial Mass 5,009.9 lbs (2,272.5 kg) 
Gross Static Mass 5,Q09.9Jbs (2,272.5 kq) 

Figure 2 Summary of Test 3-31 

Impact Conditions 
Impact Velocity . 
Impact Angle .. 
Location / Orientation 

Kinetic Energy . 

Exit Conditions 
Exit Velocity . 
Exit Angle . 
Final Veh icle Pos1t1on 

Vehicle Snagging 
Vehicle Pocketing 
Vehicle Stability . 
Maximum Roll Angle 
Maximum Pitch Angle . 
Maximum Yaw Anqle . 

. 60.40 mph (97 21 km/h) 
0.3· 
0.7 In. (18 mm) Left of vehicle 
CL 
611 .0 kip-ft (828.4 kJ ) 

NIA 
NIA 
53.7 ft . (16.4 m) Downstream 
1.75 in. (44 mm) Field side 
None 
None 
Satisfactory 
7. 8· 
2.2° 
au· 

Occupant Risk 
Longitudinal OIV. 
Lateral OIV. 
Longitudinal RA . 
Lateral RA .. 
TH IV. 
PHO. 
ASL 

Test Article Deflections 
Static .. 
Dynamic .. 
Working Width . 
Debris Field . 

Vehicle Damage 
Vehicle Damage Scale 
CDC .. 
Maximum Intrusion . 

17. 1 ft/s (5.2 mi s) 
O ft/s (0 mi s) 

.. -4 .5 g 
-4.1 g 
31 .2 ft/s (9.5 mi s) 
46g 
0 48 

11.8 ft . (3. 6m) 
11 .8 ft . (3.6 m) 
13.2 ft . (4.0 m) 
40.3 ft . (1 2.3 m) Downstream 
2.9 ft (0 9 m) Left 

12-FC-4 
12FCLN2 
0.3 in . (8 mm) 

15 TR-P38022-01-A 



MASH 2016 Test 3-32 Summary 

0.000 s 0.100 s 0.300 s 0.700 s 0.500 s 

r--: 1/ ~ - ''-

General Information 
Test Agency KARCO Engineering , LLC. 
KARCO Test No. P38050-01 
Test Des1gnat1on 3-32 
Test Date 2/1/18 

Test Article 
Name I Model MFLEAT -SP-MGS Terminal 
Type Guardrail Terminal 
Installation Length 170.8 ft . (52 1 m) 
Terminal Length 39 .6 ft . (12 1 m) 
Road Surface Medium to fine silty sand 

Test Vehicle 
Type I Des1gnat1on 1100C 
Year, Make, and Model 2012 Kia RI0 
Curb Mass 2 462.5 lbs (1 117.0 kg ) 
Test Inertial Mass . 2.428.4 lbs ( 1 101 .5 kg ) 
Gross Static Mass __1_,600.3 lbs ( 1 179.5 ka ) 

Figure 2_ Summary of Test 3-32 

1 -~ --:--~ 

Impact Conditions 
Impact Velocity 
Impact Angle . 
Location I Orientation 

Kinetic Energy 

Exit Conditions 
Exit Velocity . 
Exit Angle 
Final Vehicle Pas1t1on 

Vehicle Snagging 
Vehicle Pocketing 
Vehicle Stability .. 
Maximum Roll Angle 
Maximum Pitch Angle . 
Maximum Yaw Anqle . 

~- -.--~ 
,r -.---.- , 

62 .06 mph (99 88 km/h) 
5.3· 
0.6 in. ( 15 mm) Left of vehicle 
CL 
312.7 kip-ft (423.9 kJ ) 

29.8 mph (48.0 km/h) 
4.7° 
189.5 ft (57.8 m) Downstream 
15.0 ft (4.6 m) Field side 
Minor 
None 
Satisfactory 
5_5• 
3.0° 
9.7" 

' ' 

~--,......;: 
l • ......__, 

Occupant Risk 
Longitudinal OIV 24.3 ft/s (7.4 mis) 
Lateral OIV 2.3 ft/s (0.7 mis ) 
Longitudinal RA -7.3 g 
Lateral RA. 4.6 g 
THIV . 24 .6 ft/s (7 .5 mi s) 
PHO 8.5 g 
ASI 0.68 

Test Article Deflections 
Static .. ...... 3.0 ft. (0.9 m ) 
Dynamic .. 3.2 ft. (1 0 m) 
Working Width 4.6 ft. (1.4 m) 
Debris Field . 78.3 ft . (23.9 m) Downstream 

6.6 ft . (2 0 m) Right 
Vehicle Damage 

Vehicle Damage Scale . 12-FD-4 
CDC 12FDEW3 
Maximum Intrusion . 0.2 In. (5 mm) 

17 TR-P38050-01-A 



MASH 2016 Test 3-33 Summary 
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Occupant Risk Impact Conditions General Information 
Impact Velocity . 62.60 mph (100. 75 km/h ) Longitudinal OIV 16.1 ft/s (4.9 mi s) 

KARCO Test No. P38051-01 
Test Agency KARCO Engineering , LLC. 

Impact Angle .. 4.9' Lateral OIV 3.3 ft/s (1.0 mis) 
Test Des1gnat1on 3-33 Location I Orientation 1.2 In . (30 mm) Left of vehicle Longitudinal RA -7.0 g 
Test Date 2/5/18 CL Lateral RA 11 .9 g 

Kinetic Energy . . 655. 9 kip-ft (889 3 kJ ) THIV. 16.4 ft/s (5.0 mis) 
PHO 13.6 g 

Name I Model MFLEAT -SP-MGS Terminal 
Test Artic le 

Exit Conditions ASL 0.73 
Type Guardrail Terminal Exit Velocity 44 .1 mph (71.0 km/h) 
Installation Length 1708 ft (521 m) Test Article Deflections Exit Angle 7.7' 
Terminal Length 39 6 ft (12.1 m) Final Vehicle Pos1t1on . 132.9 ft . (40.5 m) Downstream Static .. .. 8.0 ft . (2.4 m) 
Road Surface Medium to fine silty sand 9.4 ft . (2.9 m) left Dynamic 8.3 ft. (25 m) 

Vehicle Snagging . Minor Working Width 9.7 ft. (3.0 m) 
Vehicle Pocketing None Debris Field 45 .2 ft . (13.8 m Downstream 

Type / Des1gnat1on 2270P 
Test Vehicle 

Vehicle Stability . Satisfactory 6.8 ft. (2.1 m) Right 
Year, Make. and Model 2013 RAM 1500 Vehicle Damage Maximum Roll Angle -3.8° 
Curb Mass 4,920.6 lbs (2 .232 0 kg) Maximum Pitch Angle 2.5° Vehicle Damage Scale . 12-FC-4 
Test Inertial Mass 5,006 6 lbs (2.271 0 kg ) Maximum Yaw Anqle . 21.8" CDC . 12FYEW3 
Gross Static Mass ~006.6 lbs (2,271 .0 kq ) Maximum Intrusion .. . 1.3 in. (33 mm) 

Figure 2 Summary of Test 3-33 

16 TR-P38051-01-A 



MASH 2016 Test 3-34 Summary 

0.000 s 0.175 s 0.350 s 0.575 s 0.700 s 
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General Information 
Test Agency KARCO Engineering , LLC. 
KARCO Test No. P37028-01 
Test Des1gnat1on . 3-34 
Test Date 3/27/17 

Test Article 
Name/ Model MFLEAT -SP-MGS Terminal 
Type Guardrail Terminal 
Installation Length 170 9 ft. (52 1 m) 
Termina l Length 39.6 ft (12.1 m) 
Road Surface Medium to fine silty sand 

Test Vehicle 
Type / Oes1gnat1on 1100C 
Year. Make. and Model 2011 Kia Rio 
Curb Mass 2.495.6 lbs (1 ,132.0 kg) 
Test Inertial Mass 2.415.1 lbs ( 1.095.5 kg) 
Gross Sta tic Mass 2,576.1 lbs (1,168.5 kq) 

Figure 2 Summary of Test 3-34 

lm~act Conditions 
Impact Velocity .. 
Impact Angle (LON) 
Impact Angle (Terminal) 
Location I Orientation 

Impact Seventy . 

Exit Conditions 
Exit Velocity .. 
Exit Angle 
Final Vehicle Pos1t1on 

Vehicle Snagging 
Vehicle Pocketing 
Vehicle Stability 
Maximum Roll Angle . 
Maximum Pitch Angle 
Maximum Yaw Anqle 

61 .93 mph (99.66 km/h) 
15.3° 

. 19.6° 
.. 26.9 In . (682 mm) downstream 

of post 1 
. . 21 .6 kip-ft (29.2 kJ) 

. N/A 
NIA 
41 .2 ft (12.6 m) downstream 
6. 7 ft (2 .0 m) traffic side 

.. Minor 
None 
Satisfactory 
.7.4• 
-s.s· 
46.8· 

Occu~ant Risk 
Longitudinal OIV. . 15. 7 ft/s (4.8 mis) 
Lateral OIV 12.5 ft/s (3.8 mi s) 
Longitudinal RA. -8.7 g 
Lateral RA -6.0 
THIV. 18.4 ft/s (5.6 mis) 
PHO . 10.2 g 
ASI 0.69 

Test Article Deflections 
Static 2.3 ft . (0.7 m) 
Dynamic . 2.7 ft. (0.8 m) 
Working Width . . 3.1 ft . (1 .0 m) 

Vehicle Damage 
Vehicle Damage Scale ... 01 -RFQ-2 
CDC 01RFEW1 
Maximum Intrusion Neql1<:11ble 

15 TR-P37028-01-A 



MASH 2016 Test 3-35 Summary 

0.000 s 0.200 s 0.400 s 
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General Information 
Test Agency KARCO Engineering , LLC. 
KARCO Test No. P36061-01 
Test Des1gnat1on 3-35 
Test Date 1/31/17 

Test Article 
Name I Model MFLEAT -SP-MGS Terminal 
Type Guardrail Terminal 
lnstallat,on Leogth 170.9 ft. (52.1 m) 
Terminal Length 39 .6 ft. (12.1 m) 
Road Surface Medium to fine silty sand 

Test Vehicle 
Type / Des1gnat1on 2270P 
Year. Make . and Model 2011 RAM 1500 
Curb Mass 4.914.0 lbs (2.229.0 kg) 
Test Inertial Mass 4,993 4 lbs (2,265.0kg) 
Gross Static Mass 4,993.4 lbs {2 ,265.0 kQ ) 

Figure 2 Summary of Test 3-35 

Impact Conditions 
Impact Velocity .. 
Impact Angle (LON) .. 
Impact Angle (Term inal ) 
Location / Orientation 
Impact Severity . 

Exit Conditions 
Exit Velocity . 
Exit Angle 
Final Vehicle Pos1t1on 

Vehicle Snagging . 
Vehicle Pocketing 
Vehicle Stab1l1ty .. 
Maximum Roll Angle 
Maximum Pitch Angle 
Maximum Yaw Anqle 

0.600 s 

~ 
r 

62.08 mph (99.91 km/h) 
25.4" 
29.7° 

Post 4 
.. 118.4 kip-ft ( 160.5 kJ ) 

36. 76 mph (59 .16 km/h) 
28.2° 
99.9 ft (30.5 m) downstream 
6.4 ft (1.9 m) Left 
None 
None 
Satisfactory 
43.1° 
-18 .9° 
-50 .3 

0.800 s 

---; 

Occupant Risk 
Longitudinal OIV 20. 7 ft/s (6 3 mis) 
Lateral OIV . 13.8 fUs (4.2 mis) 
Longitudinal RA -1 5.1 g 
Lateral RA . -7 .1 
THIV 24.9 ft/s (7 6 mis) 
PHO . 16.2 g 
ASI 0.71 

Test Article Deflections 
Static . 3.7 ft. (1.1 m) 
Dynamic 4.3 ft. (1 3 m) 
Working Width 4.6 ft. (1.4 m) 
Debris Field 81.9 ft . (25.0 m) downstream 

33.9 ft. (10 .3 m) right 
Vehicle Damage 

Vehicle Damage Scale 01 -RFQ-2 
CDC 01RFEW1 
Maximum Intrusion Neqliq1ble 

15 TR-P36061-01-A 



MASH 2016 Test 3-37 Summary 
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General Information 
Test Agency 
KARCO Test No. 
Test Designation 
Test Date 

Test Article 
Name I Model 
Type 
Installation Length 
Terminal Length 
Road Surface 

Test Vehicle 
Type I Oes1gnation 
Year. Make, and Model 
Curb Mass 
Test Inertial Mass 
Gross Static Mass 

KARCO Engineering, LLC. 
P38080-01 
3-37 
3/30118 

MFLEAT -SP-MGS Terminal 
Guardrail Terminal 
83.3 ft. (25.4 m) 
39.6 ft . (12.1 m) 
Medium to fine silty sand 

1100C 
2012 Hyundai Accent 
2,505.5 lbs (1 . 136 5 kg ) 
2.427.2 lbs (1,101 .0 kg ) 
2,601.4 lbs (1 ,180.0 ko l 

Figure 2 Summary of Test 3-37 

lm1;1act Conditions 
Impact Velocity 
Impact Angle 
Location / Orientation 

Impact Seventy 

Exit Conditions 
Exit Velocity 
Exit Angle . 
Final Vehicle Pos1t1on 

Vehicle Snagging . 
Vehicle Pocketing. 
Vehicle Stability .. 
Maximum Roll Angle 
Maximum Pitch Angle 
Maximum Yaw Ano le 

60.84 mph (97 92 km/h) 
25.5" 
3.1 in. (79 mm) upstream from 
post 3 
55.7 kip-ft (75.5 kJ ) 

32.4 mph (52.1 km/h) 
. 30 .1° 

97 .5 ft (29.7 m) Downstream 
23.5 ft (7.2 m) Field side 
Minor 
None 
Satisfactory 
-6.3· 
5.8° 
25.0° 

Occu1;1ant Risk 
Longitudinal OIV 
Lateral OIV . 
Longitudinal RA 
Lateral RA 
THIV. 
PHO ..... 
ASI 

Test Article Deflections 
Static . 
Dynamic. 
Working Width . 
Debris Field . 

Vehicle Damage 
Vehicle Damage Scale .. 
CDC .. 
Maximum Intrusion. 

. 31 .8 ft/s (9.7 mis) 
8.2 ft/s (2.5 mis) 
-9.6 g 
4.2 g 
32.8 ft/s (10.0 mis) 
10.4 g 
0.98 

9.0 ft . (2. 7 m) 
14.3 ft. (4.4 m) 
14.9 ft . (4.5 m) 
18.1 ft . (5.5 m) Downstream 
61 .1 ft . (186 m) Field Side 

01-FL3 
01FYEW2 

. 0.3 tn . (8 mm ) 

17 TR-P38080-01-A 
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l:',;T F::'1: l> F. I> l'SE 

I he· :\ I FL E.\ I t \-1 \\II !'I I . \ I I i, .i llarc:d r,,,1dsidc: c:11..:rg> -ab,"rhi11g tc·rn1111al that h,1, hc:c·11 lk,1g11c:d ,111d tc·,tc·d 
undc:r \ 1. \'>11 c:r1tc:ria Ilic· \ II I I ,\ I '>'IL'lll h,1, a 1-li ,11aight llar..: ,,1 ·1;,,.:1 ll\C:I the: kngth DI the' s>,km ,111d ha s a 
t<lp-<ll~r,1il h.:1ght ,,r, I"\\ 1th a phh-1>r-m1nu, I" height 1,,kr,lllL'l' 

I he lir,t l\l(l p,,sh 111 the: 1l'rn1i11,d arc: bl>ltcd p,,~h c:,1n11c:1:ll'd b> a ,trut l),l\111,trc,1111 Df p<>,t :: 2 the t.:1111i11,il 
rc:qu1rc·, the 11,c ol ,1 10'-:'-" \\ -Fka111 p,111.:I t\l ,..:t ,pl1,..:, ,11111id-,p,111 h..:t\1Cc'll p,ists. one· additi,111,ll hulled p11,t 
11 ith IHl bl,,ci--,,ut. and ti\l.' \\ (,,<J !Pr\\ c,,8 ") ,kc:11111..: pnsh ha\ ing 8" ,,r 12 " ''''"d ,,1 l.'\lillf'<>"IL' hl11d,s I he· 
third I 2 gag..: \\'-lka111 pa11c·I is I 3'-(, I 2" l,lllg ,111d c:'-lc11d, Y-1 I 2 .. be') 1llld post =·8 li>r a I.I - , '> ,t.:111 

I he i\ 1 l' I F '\ I i, used 1,1 1,r,,tc:c·t th.: ends of :\1( ,', \ \ -Bc:am b.irric:r, . During end-on in1pal.·h. the \ .:hick push..:, 
the l\ 11· 1 I .'\ I impact head d11\1n the r,1il ,.:,ti<ln 11hik wqu.:ntiall: 1-.inl--ing the: rail ek111c·11t lhc 1--inl-.c:d rail c,ih 
the· impact h,·ad Dll th.: tratlic side ,,fthc rail 

I he: 1\ 11-'I F /\ I is a cabk-z111dwred ': ,km \\ hen impa..:t<:d 011 th.: tra Ilic· std..: 11 ithi11 th..: kngth ol n..:..:d and 
\1ithi111.ksign limits. th..: 1\ ff l I .t\ I n,11tai11s and r..:d1rc:d, the: ..:rrant \ <.::hick back 1011.ird its urigi11al tra1..::I path 
I\ .:abk anchDr brad,d is atlad1.:d tu the b,Kl-.,idc ofth..:: lirst I 2'-(,' rail ,ectinn II ith sp.:1.·i,d high str.:ngth 
shuulckr bolh I h.: cabk anchllr hracl-..:t luci--, int,, plac,' liir trnrtic foe.: rcdircl'lilln impa1.b but r,·k'a,,'S fur 
cnd-un impa,ts. 
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1111 \I rnad,) st.:ms.<.:1>m 
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A 1 

8 1 

C 1 

0 1 
[ 1 

F 1 

C 1 

H 2 

J 2 

K 5 

L 1 .. 1 

N 1 

0 5 

a I 2 

b I 4 

2 

d I 18 

2 

I J 5 

g J 

h I 25 

1 

m 2 
n 2 
a 2 
p 5 
q 5 

s 

s,, ,,.o;, '"\ 1-,._,• A J- ,._,. 
\_ B 

39' -r Stra ight Flare 

1 
3' 

TRAFFIC 

Length of Need 

~. (8)p, (8)q, (8)r 

4'-2" 

~ 

cp 
fRITID-1 -~=,1 

2- ~ ~ ~ ~ ~ 
~ 

i\_s~C Deta;1 8 
/ So;f Plate on 

F / Downstream 
Side of Post 

~Hinge Bolt on 
Downstream 
Side of Post 

~J 
/ 

1,,--1, m 

I\.,.,. ,o,. 00 

Downstream 
Side of Post 

ELEVATION 

\ , ,,~K 
\(8)d, (B)h 

'--
~ 

f'l.£AT IIPACT H£AD 
f'l.£AT ANCHOR RAil 12' - 5• 
f'l.£AT SECOND RAIL 10'-5• 

f'l.£AT THIRD RAIL 1Y-5 112• 

FIRST POST TOP (5X5>\I• Tube) 

FIRST POST 8CITTOM (5' W5X15) 

CROUNO S'TRVT 

HIIGE POST UPPER 

tlllCED POST LOWEii 

STm. UHE POST 5' 

--PUil[ 
CMILE ANCHOR llOX 
BCT CMILE ANCHOR ASSEMIIL Y 
RECYCLEll P\ASTIC 111..0CK OR EQUI\I. -'~ DIMENSIONS IN tlCHES 

5/15 • 1 HEX BOLT CRD 5 

5/15 WASHER 

5/15 HEX NUT 

5/8 • 1 1/4 SPUCE BOLT 

5/5 • 9 HEX BOLT GRO 5 

5/5 • 10 H.G.R. 801.T 

5/8 WASHER 
5/8 H.C.R N\IT 
5/8 • 5• BOLT CRD M49 

5/8 HEX HVT 

3/4 • 5 1/2 HEX BOLT CRD M49 
3/4 HEX N\IT 

1 ANCHOR CMILE HEX NUT 

1 ANCHOR CMILE WASHER 
1/2 RSI SHClUl.OOI BOLT W/WASHER 
1 /2 STRUCTURAi. NVT 
1/2 Sl1IUC'1VRAI. WASHER 

ITT\A~. 
W3000 
sr1JOJ 

r,324 

FU34 
MP1A 

IIP18 

WS7M 
MHP2A 
HP28 

1'821 

t.1(750 

S7110 

[770 
CBSP-14 

851110104A 

wo:i15 

NOS15 

11580122 

85110904A 
85111002 

W050 

NOOO -NOS5 

~ 

NOJO 
N100 

W100 

5812A 

N012A 

W012A 

a, (2)b, c j, 

n, 

e, g, 

F 

Detail A Detail B 
Impact Head Connection Post /11 Connection 

GENERAL NOTES: 
1. All bolts . nuts, cable assemblies , cable anchors and bearing plates shall be galvanized. 
2. The lower sections or the Posts 1, 2 & 3 shall not protrude more than 4 in above the 
ground {measured along a 5' cord ). Site grading may be necessary to meet this requirement 
3. The lower sections or the hinged posts should not be driven with the upper post attached . 
If the post Is placed in a drilled hole, 1he backfill material mus1 be satisfactorily compac1ed to 
prevent settlement. 
4. When competent rock is encounlered, a 12" 0 post hole. 20 in. deep cored into the rock 
surface may be used if approved by the engineer for Posts 1 and/or 2. Granular material will 
be placed in the bottom of the hole, approx1m;,tely 2 5" deep to provide drainage The first 
post can be field cut to length, placed in the hole and backfilled with suitable backfill . The so,I 
plate may be trimmed if required. 
5. The breakaway cable assembly must be taut. A locking device {vice grips or channel lock 
pliers) should be used to prevent the cable from twisting when tightening nuts. 
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~ MGS Guardrai l 

Wosher 
Attached to 
Bolt 

q , r 

SECTION A- A 
Anchor Bracket 

d, 

. -
CD • C'1 

«z i==i : I I 
SECTION B-B 

Post #2 

\ 

MASH FLEAT Terminal 

'A 

-~s-~ TL-3 Standard Post System I "" 1 
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