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Session 6 Learning Outcomes

At the end of this session, you will be able to:

 Know when damaged barrier needs to be 
reset, repaired, rebuilt, or removed.

 Understand when a damaged barrier terminal 
is no longer functional, and know whether to 
repair, replace in-kind, or upgrade to a newer 
design.

 Effectively delineate damaged hardware prior 
to repair.
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Introduction

 Barriers need routine inspection and maintenance.

 Barrier may need to be repaired after crashes or 

long term exposure.
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Chapter 4 – Traffic Operations

 

____________________________________________________________________________________ 

____________________________________________________________________________________ 



FAST Act Guardrail Safety Training – Highway Barrier Installation, Inspection and Maintenance Training 

Session 6: Maintenance of Systems 

Participant Notebook Page 6-4 
 

6-5Session 6

New Slide 
Inserted ND maintenance w-beasm
repair guidance

Barriers

CHAPTER 4 – TRAFFIC OPERATIONS

Desired Service Levels for Safety Appurtenances
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Need To Repair
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Available for purchase Available online
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Determine Extent of Damage

NCHRP Report 656 is intended to identify methods to better 

determine whether minor damage to W-Beam barriers poses a 

crash safety risk.  It is intended to enable maintenance crews 

to prioritize repairs.

REF: NCHRP 656 – Criteria for Restoration of Longitudinal Barriers
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Modes of Barrier Damage
BARRIERS

(Based on experimental testing)

• Post and rail deflection

• Rail deflection only

• Rail flattening

• Posts separated from rail

• Missing/broken posts

• Missing blockouts

• Twisted blockouts

• Non-manufactured holes

• Damage at a rail splice

• Vertical tear

• Horizontal tear

End Treatments
(Based on Engineering Judgment)

• Damaged end post

• Anchor cable missing

• Anchor cable loose

• Anchor cable bracket

• Stub height

• Lag screws

• Bearing plate

REF: NCHRP 656 – Criteria for Restoration of Longitudinal Barriers

Note: These evaluations were 
based on analysis of the G4 
system and not on MGS system.
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Low Speed Impact Prior to Damage

REF: NCHRP 656 – Criteria for Restoration of Longitudinal Barriers
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Test Level 3 After Damage

REF: NCHRP 656 – Criteria for Restoration of Longitudinal Barriers
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Barriers
Damage 
Mode

Repair Threshold Relative
Priority

Measurement

Post and Rail
Deflection

One or more of the 
following thresholds:
• More than 9 inches 

of lateral deflection 
anywhere over a 25 
ft length of rail.

• Top of rail height 2 
or more inches 
lower than original 
top of rail height.

High

6-9 inches lateral 
deflection anywhere 
over a 25 ft length of 
rail.

Medium

Less than 6 inches of
lateral deflection over 
25 ft length of rail.

Low
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Damaged Materials: Barrier

Excessive deflection (>9”) – recommended HIGH priority 
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Bends within compressive terminal may cause unwanted buckling 

– little energy absorption – HIGH priority
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Barriers
Damage Mode Repair Threshold Relative Priority Measurement

Posts Separated 
from Rail

• 2 or more posts with 
blockout attached with 
post-rail separation less 
than 3 inches.

• 1 or more post with 
post-rail separation 
which exceeds 3 inches.

Medium

Note:
1. If the blockout is not firmly attached to the post, 

use the missing blockout guidelines.
2. Damage should also be evaluated against 

post/rail deflection guidelines.

• 1 post with blockout
attached with post-rail 
separation less than 3 
inches.

Low

Missing/Broken 
Posts

1 or more posts

• Missing

• Cracked across the 
grain

• Broken

• Rotten

• With metal tears

High
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Post separation - Recommended HIGH or MEDIUM priority 
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Barrier Posts

cross section loss cracking with the grain
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Barrier Posts
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Barriers
Damage 
Mode

Repair Threshold Relative
Priority

Measurement

Non-
Manufactured 
holes

(such as crash 
induced holes, 
lug-nut 
damage, or 
holes rusted-
through the 
rail)

• More than 2 holes 
less than 1” in 
height in a 12.5’ 
length of rail.

• Any holes greater 
than 1” height.

• Any hole which 
intersects either 
the top or bottom 
edge of the rail.

High

1-2 holes less than 1” 
in height in a 12.5’ 
length of rail.

Medium
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Hole > 1” – recommended HIGH priority 

(indentation probably not significant as long as no tear)
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Barriers
Damage 
Mode

Repair Threshold Relative
Priority

Measurement

Damage at a 
rail splice

More than 1 splice 
bolt:

• Missing
• Damaged
• Visibly missing 

any underlying 
rail

• Torn through rail

High

1 splice bolt:

• Missing
• Damaged
• Visibly missing 

any underlying 
rail

• Torn through rail

Medium
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No tension continuity – HIGH priority 
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Barriers
Damage 
Mode

Repair Threshold Relative
Priority

Measurement

Vertical
Tear

Any length vertical
(transverse) tear

High

Horizontal 
Tear

Horizontal (longitudinal) tears 
greater than 12 inches long or 
greater than 0.5 inches wide.

Note: for horizontal tears less 
than 12 inches in length or 
less than 0.5 inches in height, 
use the non-manufactured 
holes guidelines.

Medium
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Tension discontinuity (half strength and stress 

concentrator) – HIGH priority 
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Tension discontinuity: Horizontal tears greater than 

12” long require repair  – HIGH priority 
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Possible loss of tension continuity –

Rail replacement required

Photo A Photo B
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Barriers
How many things can you see that would require attention?
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NDDOT – Maintenance Checklist
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NDDOT – Maintenance Checklist
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NDDOT – Maintenance Checklist
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End Terminals

CHAPTER 4 – TRAFFIC OPERATIONS

Desired Service Levels for Safety Appurtenances
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New Slide 
Inserted ND end treatment repair 
guidance

End Terminals

You need and are required to have the manufacturer’s installation 
manual to repair these systems. 
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Damage Mode Repair Threshold Relative Priority Measurement

Damage End
Post

Not functional 
(sheared, rotted, 
cracked across the 
grain)

High

Anchor Cable Missing High

End Terminals
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 Check for nuisance hits on 

terminals to be sure post #1 is 

not damaged.

 Even with claims of “reusability” 

– use best judgment and closely 

examine all salvageable parts.

 Impact Heads may be re-usable 

based on state policy and 

manufacturers recommendations 

(generally say no).

End Terminals
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Sheared end post -No tension 

capability - HIGH

 

____________________________________________________________________________________ 

____________________________________________________________________________________ 



FAST Act Guardrail Safety Training – Highway Barrier Installation, Inspection and Maintenance Training 

Session 6: Maintenance of Systems 

Participant Notebook Page 6-26 
 

6-36Session 6

Cable disconnect - No tension capability –

HIGH
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Damage Mode Repair Threshold Relative Priority Measurement

Stub Height Height which exceeds 
4”

Medium

Lag Screws 
(Energy 
Absorbing 
Terminals 
Only)

Missing or failed lag 
Screws

High

End Terminals
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Foundation tubes too high – priority depends on 

how excessive the height is
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Hinge of post too high – priority depends on how 

excessive the height is
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End Treatments
Damage Mode Repair Threshold Relative Priority Measurement

Bearing Plate Loose or Misaligned Medium

Missing Bearing Plate High

(Missing Bearing Plate)
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End Terminals

Buried plate may not release

Bearing plate misaligned
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Missing bearing plate and cable - No tension capability – (Also the 

head should be parallel to top of rail) - HIGH
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Other Considerations

Fatal Flaw
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Impact head not parallel to rail – Rail not engaged with head
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Damaged Terminals

No tension, impact head damaged - HIGH
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High priority repair

What is the allowable damage for an impact head?

What may also be wrong in this photo?
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Spear –worse than no tension –

must be treated (drop rail) immediately- HIGH
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Damaged Terminals

Added end section still leaves blunt end
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Cable Guardrail
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Delineate damaged areas while evaluating 

damage. Make repairs as soon as practical. 

Temporary Barrier Delineation
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Temporary Barrier Delineation
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Removal of damaged posts will eliminate a spearing 

obstacle for opposing traffic.

Temporary Barrier Delineation
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Replacement In-Kind vs. Upgrade

On-Call Guardrail Contract (example)

 Entire guardrail sections may also be removed and 

replaced to current standards, if the major portion 

of the section is damaged beyond repair and if 

directed by the Engineer.

 Damaged end treatments must be replaced with 

MASH TL-3 terminals.
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Timing of Repairs

On-Call Guardrail Contract (example)

 Work to begin within 10 calendar days from 

receipt of work order, or 

 Once started, repair work must be continuous 

until completed.
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Crash Cushions

This is a blunt end until repaired.

Have manufacturer’s Installation Manual available. 
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Ensure all mounting hardware is correct, 

in place & properly secured.

Crash Cushions
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Place proper cartridges in the correct system & in the proper order

Typical QuadGuard Cartridges

Typical Universal TAU Cartridges

Crash Cushions
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NDDOT – Maintenance Checklist
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• Inspect sand-filled barrels to ensure lids are firmly in place 

and not dented.

• Make sure there is no moisture inside the modules. 

• No damage or visible cracks in the outer shell.

• Check that each barrel is filled with the correct amount of dry 

pea gravel (Class 43 Aggregate). (See manufacturer’s 

specifications.)

Crash Cushions
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Place sand container in the correct position with the correct 

amount of pea gravel (CL 43 chip)

Crash Cushions
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Reference Standard Drawing D-704-1 for fill requirements and 

placement requirements. 
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NDDOT – Maintenance Checklist
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Review Learning Outcomes

 Know how damaged barrier MAY BE assessed 

for maintenance response.

 Understand when a damaged barrier terminal 

MAY no longer function.

 Effectively delineate/treatment of damaged 

hardware prior to repair.
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