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Why worry about the roadside? 

18,586 deaths per year in the USA 
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Goal: 
Reduce national roadway departure fatalities by a minimum 
of 500 per year from the existing 17,000 per year to 8,500 
per year by the year 2030.  

Roadway Departure Strategic Plan 
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        Fact: Roadside hardware installation & maintenance 
                   makes a difference. 



Generally Accepted Practice for Crash Testing  
Roadside Hardware – AASHTO MASH 



Generally Accepted Practice for Crash Testing  
Roadside Hardware – AASHTO MASH 



Blunt Ends 



Generally Accepted Practice for Crash Testing  
Roadside Hardware – AASHTO MASH 



FHWA Memorandum: Roadside Safety Hardware 
dated May 26, 2015 

• policies and procedures to 
evaluate the selection of 
roadside safety hardware 
relative to the roadway type, 
configuration and terrain; 

• proper installation & 
maintenance; and periodically 
evaluate its in-service 
condition.  



Existing conditions on U.S. Highways 
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Common Installation Issues 
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Common Installation Issues 



Blunt Ends 



Every 30 minutes 
 
 
 

1 roadway departure fatality 
 
 

On an average day 
 
 
 

48 people die in  
roadway departure crashes 

Defining the Problem 
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What tools do we currently have to help?  



Objective 1:  
Keep vehicles on the roadway, in their appropriate 
directional lane.   
 

Strategies to achieve this objective include: 
 Improved curve delineation; 

 Advance Dynamic Speed Feedback signs for curves; 

 Friction treatments in curves and other spot 
locations; and 

 Center line, edge line and shoulder rumble strips. 

FHWA Roadway Departure Strategic Plan 



Objective 2:  
Reduce the potential for crashes when vehicles do 
leave the roadway or cross into opposing traffic lanes.  
 

Strategies to achieve this objective include: 
  The Safety EdgeSM for all paving projects; 

  Improved and maintained clear zones; 

  Traversable roadside slopes; and 

  Increased Separation between Opposing Lanes, 
particularly in curves. 

FHWA Roadway Departure Strategic Plan 



Objective 3:  
Minimize the severity of crashes that do occur. 
 

Strategies to achieve this objective include: 
 Design, selection and placement of barriers to prevent 

rollovers; 

 Design and placement of barriers in medians; 

 Use of barriers to shield the roadside trees and other 
hazards; and, 

 Improvement of other roadside safety hardware.  

FHWA Roadway Departure Strategic Plan 



To improve Roadway Departure safety 
through the following: 

• Proper selection and design of 
barriers, terminals and crash 
cushions. 

• Correct installation of these 
features. 

• Maintenance and repair of 
damaged features. 

Inspection, Maintenance & Design Mentors’ 
Program – Project Goals 

Objectives 2 & 3: 



Why This Program? 

Inspection, Maintenance & Design Mentors’ 
Program  



  Strategic Highway Safety Plan 

State DOT Strategic Highway Safety Plan 
 
- Roadway Departure Module that 

addresses countermeasures to reduce 
Roadway Departure Fatalities in the 
state 



1. Provides the skills needed to design, install and 
maintain effective barrier systems. 

2. Supports Strategic Highway Safety Plan (SHSP) by 
reducing the severity of run-off-road crashes. 

3. Fosters a roadway departure safety culture in both 
highway designers and construction inspectors. 

4. Provides the materials for the state to continue the 
training on a regular basis. 
 

 
 

 
 

Inspection and Maintenance & Design Mentors’ 
Program – Benefits 



How does it Work? 

• By offering the tools for the State DOTs to provide their 
personnel and contractors with the appropriate 
information needed to ensure optimal barrier 
installations.  

• Using the team’s expertise to review and/or assist in 
establishing state-of-the-art practices to enhance 
roadway departure safety. 



What is Required? 

– State contact –  A committed leader that can 
coordinate and establish a  team consisting of 
engineers, inspectors and maintenance personnel to 
review and comment on the materials and participate 
in conference calls. 

– FHWA Division Office representative – To a 
participate and be a member of the team. 

– State Legal Contact – To review the liability issues 
involving the installation and repair of guardrails. 



– Training Facility – To secure a training location to 
accommodate expected number of participants and 
manufacturers’ exhibit space. 

– State Materials – Crash data, State Standards, 
Specifications, Construction details, list of State approved 
systems and a list of state’s barrier contractors. 

– Other – State specific areas of concerns, problem areas, 
new areas, etc. 

What is Required? 



Project Deliverables? 

Designer  Training 
Inspection and Maintenance 
Training 
Technical Briefs (5 topics) 
Roadside Safety Pocket Guide 
Resource Charts 

 



Roadside Safety Systems Designer Training 



Roadside Safety Systems Designer Training 

 This is a one-day training session 
 Target audience includes 

State and local government 
personnel and consultants 
having direct responsibilities 
for selecting and designing 
traffic barriers, including end 
terminals and transitions, 
and crash cushions 



The course material consists of 
six sessions presented in 
PowerPoint, with photos and 
crash video clips and a 
workshop session. All 
references are State specific  
and utilize State standards, 
specifications and Design 
Manual. 
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Step 3: Intersect the Hypotenuse

X = Length of Need          
(LON) of Barrier
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LA

Roadside Safety Systems Designer Training 



1-6Session 1

 Session One – Defining the Problem, 
Describing  Testing Requirements, and 
Pre-training Assessment.

 Session Two – Describing the 
Performance Characteristics of Common 
Barrier Systems. 

 Session Three – Describing the 
Performance Characteristics of Common 
Terminals and Crash Cushions

Course Topics

1-7Session 1

 Session Four – Examining Barrier 
Guidelines.

 Session Five – Design Considerations.
 Session Six – Workshop/Post-training 

Review/Course Evaluation.

Course Topics (cont’d)

Roadside Safety Systems Designer Training 



Roadside Safety System Inspection and 
Maintenance Training 

 This is a two-day training session 
  Target audience includes all 

levels of government, 
contractors, maintenance 
personnel, and inspectors 
having direct responsibilities for 
installing, maintaining, or 
inspecting traffic barriers, 
including end terminals and 
transitions, and crash cushions. 

 
 



The course material consisted of 7 sessions presented in 
PowerPoint, with photos and crash video clips. All 
references are State specific and utilize the State’s 
standards, specifications & Design Manual w/objectives: 

1-5Session 1

At the end of this 2-day training you will be able to:  
 Identify when a traffic barrier is the best 

treatment to use at a specific site. 
 Select a barrier that will adequately shield the 

identified hazard. 
 Assess the topography of the site to ensure an 

optimal installation.
 Compare manufacturers’ safety hardware 

products.

Objectives of Course

1-6Session 1

At the end of this 2-day training you will be able 
to:
 Inspect completed work and correct potential 

shortcomings
 Maintain various guardrail and terminal 

systems

Objectives of Course (Cont’d)

Roadside Safety System Inspection and 
Maintenance Training – Day 1 



1-7Session 1

 Session One – Introduction
 Session Two – Testing Requirements and 

Performance Characteristics of Common 
Barrier Systems

 Session Three – Testing Requirements and 
Performance Characteristics of Common 
Terminals and Crash Cushions

 Session Four – Guardrail Design and Site-
specific Installation Considerations

Course Topics

1-8Session 1

 Session Five – Installation 
Considerations

 Session Six – Guardrail/Terminal 
Installation and Common Errors

 Session Seven – Maintenance of 
Systems

Course Topics (cont’d)

Roadside Safety System Inspection and 
Maintenance Training – Day 1 



The safety hardware 
manufacturers  makes 
presentations on products 
used in the participating State, 
and participants are given 
hands-on familiarity with 
selected products  on-site. 

Roadside Safety System Inspection and 
Maintenance Training – Day 2 



State Input 

• What? – are state problems/areas of concern that they 
would like the trainings to address. 

• Legal Issues – how does state want to handle liability 
topics? 

• Products – products on the state qualified approved list. 
• When? – Training sessions usually held back-to-back. 
• Where? – Facility needs adequate space for the 

indoor/outdoor displays. 



State Training Tools 

All materials used to 
present & facilitate 
the training will be 
packaged for the 

State.  

Roadside Safety Systems 
 Toolkit 



Technical Briefs (5) 

 Expand knowledge of the 
state-of-the-practice in 
Roadside Safety, for Design, 
Installation, and/or 
Maintenance. 

 Provide summary 
information on topics 
selected by participating 
State to improve roadside 
safety. 

 Can be used to fill existing 
gaps within existing state 
specifications. 



Technical Briefs (5) 

• Briefs are categorized: 
– Design-related Topics  
– Maintenance-related Topics 
– Installation-related Topics 

• Brief layout will contain: 
– Issue 
– Objectives 
– Methodology 
– Process 



Existing Technical Briefs Developed 

1. Pre-Installation Field Review Check List. (2) 
2. Pre-Installation Field Review. 
3. Guardrail Installation at Intersections, Side  
     Roads, and Driveways. 
4. Maintenance of Traffic Barrier Systems. 
5. Roadside Safety System Damage Assessment  
6. Roadside Safety System Damage Repair. 
7. MGS Guardrail System. 

8. Use of Guardrail with Curbs 
 



Existing Technical Briefs Developed 

9.  In-service Evaluation of Roadside Safety Features 
10. Selection and Grading of W-beam End  
       Treatments (2). 
11. Transitioning W-beam Guardrail to Existing 
        Bridge Rails. 
12. Maintenance of High Tension Cable Barrier 
13. Damaged Roadside Hardware: Repair or 
       Upgrade? 
14. Drive-by Inspection of Safety Hardware 



Roadside Safety Pocket Guide 

This is State specific guide 
and is designed to be used 
by field personnel involved 
in: 
 - selecting 
 - designing 
 - installing 
 - inspecting 
 - maintaining 
roadside safety hardware. 



Content 

Some of the areas covered in 
guide are: 
• Guardrail Basics 
• Clear Zone 
• Types of Barrier 
• Length of Need 
• Types of Terminals and Crash 

Cushions 
• Maintenance 



Resource Charts 

These charts have been developed as: 
• National guidance. 
• A resource or a quick guide for identifying and selecting 

various safety systems eligible for Federal 
reimbursement. 

• Photos of existing in-service systems correctly installed. 

http://safety.fhwa.dot.gov/roadway_dept/policy_guide/road_hardware/resource_charts/ 

http://safety.fhwa.dot.gov/roadway_dept/policy_guide/road_hardware/resource_charts/


Resource Charts 

Charts developed to date: 
– Wok Zone  Barrier – Steel  
– Cast-In-Place Concrete Barriers 
– Aesthetic Barriers  
– Roadside Post and Beam Rail Element 
– Cable Barriers 
– Roadside Terminals 
– Median Terminals  
– Crash Cushions 

 



Resource Charts 



Resource Charts 



Resource Charts 



Resource Charts 



Resource Charts 

Currently under development: 
• Work Zone Barriers 
• Median Post and Beam Rail Element 



State Resources Tools 

Electronic versions of 
the Technical Briefs, 
Pocket Guide, and 
Resource charts will 
be provided to the 
State for publishing. 

Roadside Safety Systems 
 Toolkit 



To determine what 
Missouri has done 
with the materials 
provided. 
 

Evaluations 

• 90 Days Evaluation – All training attendees 
 
• 1 year Evaluation – Program Completion 

State Personnel 

DOT Manager 



Evaluation Summary 



Delaware (Feb. 2011—Feb. 2012) 

Louisiana (May 2012 – November 2012) 

Pennsylvania (Nov. 2009—Nov. 2010) 

Where have we gone? 

Florida (January 2013 -  May 2013) 



Tennessee (Nov. 2013—April 2014) 

Ohio (June 2013—Dec. 2013) 

Where have we gone? 

Texas (Feb. 2014—Sept. 2014 est.) 

Missouri (May 2014—Oct. 2014) 



Georgia (October 2014—March 2015) 

Where have we gone? 

Kentucky (Nov. 2014—May 2015.) 

Alabama (June  2015—November  2015) 



Thank You! 
 

Contact Info: 
Will Longstreet, FHWA Office of Safety 

Phone: (202) 366-0087 
Email: will.longstreet@dot.gov 
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