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Module 8 – Inspection and Audit



Prioritize Road Safety Needs

1. Identify hazardous location(s) and conditions

2. Conduct a road safety audit

a. Collect and analyze preliminary data
• Police accident records

• Complaint files

• Maintenance records

• Roadway video logs

• Construction prints

b. Identify and collect data to create condition diagram
• Gain familiarity with the site conditions

• Observe traffic operations

• Collect information and dimensions 

• Identify safety deficiencies



Prioritize Road Safety Needs

c. Select and conduct detailed studies

i. Traffic volume

ii. Sight distance

iii. Roadway / intersection capacity

iv. Speed of police and emergency services

v. Response time to clear hazardous operating conditions

d. Evaluate study results

e. Determine safety and operational deficiencies



Prioritize Road Safety Needs

f. Identify potential safety and operational 
improvements

g. Select appropriate improvements

3. Establish priorities for project implementation

4. Schedule and implement safety projects

5. Evaluate safety improvements



Two Barrier Maintenance Categories

1. Routine – Consists of periodic revisions to 
verify existing conditions in the barrier 
systems

2. Repair – Consists of repairs needed after a 
crash to the barrier systems



Road Safety Audits

 Formal and systematic process of evaluating safety 
of existing roads and future projects 

 Perform by independent and interdisciplinary team

 Based in engineering principles and focused in the 
perspective of all road users

 Proactive in the identification and correction of 
safety deficiencies 

 Purpose of reduce crash risks in the road, 
particularly those near intersections and on the 
roadside



General Road Safety Audit Process
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Typical Road Elements Evaluated



AASHTO Safety Plan



Strategies to Reduce Off-Road Crashes



Strategies to Reduce Tree-Related
Crashes



Strategies to Reduce Pole-Related
Crashes



Strategies to Reduce Work Zone-
Related Crashes



Strategies to Reduce Work Zone-
Related Crashes



IDENTIFICATION OF 
HAZARDS



Barrier Warrants

Ref: Roadside Design Guide, 2011.



Embankment 
Barrier 
Warrants

Ref: Roadside Design Guide, 2011.



Severity Index and Injury Level



Relation of Severity Index with Impact Speed



Typical Crash Costs per Crash Severity



Severity Classification of Fixed Objects



Severity Classification of Cross Drainage Features



Severity Classification of Parallel Drainage 
Features



Severity Classification of Parallel Ditches



Severity Classification of Slopes



Severity Classification of Other Features



Other Safety Considerations 

 Crash history

 Assist in identifying and evaluating hazards

 History of several years is needed

 Three to five years is usually sufficient, but even longer 
periods are useful for low volume roads

 Crash analysis should look for patterns of crashes at 
several sites that share common characteristics, such 
as roadway features and hazard types

 Presence of bystanders



Hazard Severity Classification

 Severity Index is a measure of the consequences of 
crashes once a hazard or condition is struck, regardless 
of probability

 Severity indices are estimated at 100 km/h (62mph), 
but generally will have the same relative meaning at 
lower speeds
 Function of speed and the relative seriousness of crash
 Measured by the mix of likely crash types: fatal, injury and 

property-damage-only
 Measured by a severity index using a 0 to 10 scale
 Severity Index of 5.0 implies that of all the crashes that 

might occur, 15% will be PDO, 77% will be injury crashes 
and 8% will be fatal crashes



Hazard Severity Index

 Group 3 - Severity index of 5 and higher (may be more 
severe than a crash into a barrier)
 Currently acceptable roadside barriers are estimated to have a 

severity index of 4.9

 Group 2 - Severity index of 3 to 4.9 (some possibility of 
serious injury and fatality, but probably less severe than 
barriers) 
 Should be considered for the same corrective actions as Group 3 

if they have crash histories or are located so that a vehicle could 
strike more than one hazard in the same run-off-the-road event

 Group 1 - Severity index of below 3 (fatalities are 
unlikely)



Suggested Corrective Actions

 Group 3 
 Evaluate for possible use of roadside barriers if it is too expensive or 

impractical to eliminate either the hazard or make it crashworthy
 If a barrier is found not to be warranted or if an alternate treatment is less 

expensive than a barrier, treat as a Group 2 hazard

 Group 2 
 Consider cost-effective strategies to reduce probability, eliminate the 

hazard or reduce the severity of the hazard
 Because these hazards generally do no warrant shielding with a roadside 

barrier, the cost of a corrective action should be less than the expected 
cost of a barrier

 If a new road, avoid placing Group 2 hazards in the clear zone

 Group 1
 Avoid placing these conditions in the clear zone or take simple, low-cost 

corrective actions, if possible
 Accept the risk and leave the hazard



Barrier Warrants Consideration



Inspection Checklist



Inspection Checklist 

 Observe the condition of existing barriers

 Impact frequency

 Erosion in post foundation 

 Corrosion in bolts, non-galvanized connectors

 Consolidation of terrain (barrier under the 
recommended minimum height)

 Replacement of steel block-out for wood or plastic to 
meet TL-3 criteria in NHS roads



Inspection Checklist 

 Barrier height

 Post spacing (critical for end treatments)

 Distance from traveled way edge to barrier

 Distance from barrier to hazard

 Knowledge about barrier deflection

 Aspects of barriers: flare vs parallel

 Aspects of end treatments: gating vs. non-
gating



Inspection Checklist 

 Presence of recovery area behind end treatment

 Flat slope (desired 10H: 1V) in front of barrier

 Object markers and delineators in the adequate 
location as indicated by plans

 Panel in front of end treatment with adequate 
stripe orientation 

 + 45° in right-hand side of roadway edge

 - 45° in left-hand side of roadway edge



Inspection Checklist 

 Diameter of utility poles installed in concrete 
barriers
 Not to exceed the top width of barrier

 Anchor cable in end treatment should not be too 
loose or tense

 End treatment in concrete barriers should be 
painted yellow; and standard section should be 
painted white

 Portable concrete barriers connected with 
adequate pins in order to function as a system



ITEM N/A Yes No Priority Good Regular Poor Km Comments

High, Medium, Low >9 6<R<8.9 < 6

CRASH BARRIERS AND CLEAR ZONES

1. Clear zones

Is the clear zone width traversable?

Is the clear zone width free of rigid fixtures? (if not, can all 

of these rigid fixtures be removed or shielded?)

Are all power poles, trees, etc., at a safe distance from the 

traffic paths?

Is the appropriate treatment or protection provided for any 

objects for any objects within the clear zone?

2. Crash barriers

Are crash barriers installed where necessary?

Are crash barriers installed at all necessary locations in 

accordance with the relevant guidelines?

Are the barrier systems suitable for the purpose?

Are the crash barriers correctly installed?

Is the length of crash barrier at each installation adequate?

Is the guardrail attached correctly to bridge railings?

Is there sufficient width between the barrier and the edge 

line to contain a broken-down vehicle?

Ranking

Inspection Checklist 



ITEM N/A Yes No Priority Good Regular Poor Km Comments

High, Medium, Low >9 6<R<8.9 < 6

3. End treatments

Are end treatments constructed correctly?

Is there a safe run-off area behind breakaway terminals?

4. Fences

Are pedestrian fences frangible?

the barrier is:

Rigid:

F-Shape

New Jersey

Vertical Concrete barrier

Single Slope barrier

Tall wall

Stone Mansory wall

Semi- rigid:

W-beam strong post

Steel block out

Plastic block out

Wood block out

Thrie beam strong post

Steel block out

Plastic block out

Wood block out

Ranking

Inspection Checklist 



ITEM N/A Yes No Priority Good Regular Poor Km Comments

High, Medium, Low >9 6<R<8.9 < 6

Flexible

Weak post

3-stand cable

W-beam 

Modified W-beam

Ironwood Aesthetic barrier

5. Visibility of barriers and fences

Is there adequate delineation and visibility of crash barriers 

and fences at night?

Ranking

Inspection Checklist 



W-Beam Guardrail Crash Site Review

 Define the extent or severity of damage to 
guardrail relative to roadway functional class and 
crash history



Damage is so high that rail no longer 
functions and could be a hazard

1. Rail beam is pulled completely apart

2. Three or more post are broken off or 
are no longer attached to rail

3. Rail beam is bent or pushed more than 
18 inches out of line 



Damage is so high that rail no longer 
functions and could be a hazard

MAINTENANCE OPTION 

1. Clean traffic debris from traffic lanes and 
shoulders

2. Put out temporary warning devices to warn 
traffic if damage cannot be repaired 
immediately

3. Make an inspection report and decide what 
materials and equipment are needed

4. Get the repair job as soon as possible



Guardrail is obviously damaged but may 
still work for most traffic conditions

1. Rail beam is not separated even though 
it is bent or crushed

2. Two or fewer posts are broken off or 
separated from the rail

3. Rail beam is bent or pushed out of line 
less than 12 inches



Guardrail is obviously damaged but may 
still work for most traffic conditions

MAINTENANCE OPTION 

1. Make an inspection of damage to decide the rail is 
acceptable for awhile

2. Make an inspection report and decide what 
materials and equipment are needed

3. Schedule the repair as routine maintenance job. 
Use engineering judgment to decide if site  is 
potentially hazardous (classify as emergency repair)

4. Revisit the damage site for subsequent hits and 
damage to review rail condition 



Guardrail damage is minor and rail will 
continue to work

1. Rail beam might be crush or flattened 
but it is not cut

2. No posts are broken off or separated 
from the rail

3. Rail beam is bent or pushed out of line 
less than 6 inches



Guardrail damage is minor and rail will 
continue to work

MAINTENANCE OPTION 

1. Make an inspection of damage to decide the rail is 
acceptable and functional

2. Make an inspection report and decide if the rail 
needs to be repaired

3. If repair is needed, decide how much of the rail 
needs to be repaired 

4. Schedule the repair

5. Revisit the damage site for subsequent hits and 
damage to review rail condition 































































Barrier Maintenance and Repair 
Information on the Internet

 http://www.fhwa.dot.gov/tfhrc/safety/pubs/90001/90001.pdf

 http://www.dot.state.co.us/WorkplaceSafetyManual/WP%20Safety%20Manua
l%20Intranet/WP%20Safety%20Manual%20-
%20PDF/Safe%20Operating%20Guides/Introduction/SOG%20Codes%20numeri
cal.pdf

 http://www.dot.state.oh.us/maintadmin/orc.htm

 http://www.trans.gov.ab.ca/Content/doctype248/production/mns274ed3.htm



QUESTIONS



Additional Information

 Tel: (787) 834-6385

 Fax: (787) 265-5695


