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UNDERSTANDING THE AASHTO ROADSIDE DESIGN GUIDE FOR BARRIERS: A
COMPREHENSIVE OVERVIEW

Roadside safety is a critical component of modern highway engineering. Every year, thousands of
lives are saved or lost based on the decisions made during the design and construction of roadways.
At the heart of these decisions lies an essential document: the AASHTO Roadside Design Guide
for Barriers. Published by the American Association of State Highway and Transportation Officials,
this guide provides engineers, planners, and safety professionals with the framework needed to
design roadsides that minimize the risk of serious injury or death when vehicles leave the travel
lane. Whether you are a seasoned civil  engineer,  a transportation student,  or simply someone
interested in how roads are made safer, understanding this guide is invaluable. This article explores
the key principles,  barrier  types,  selection criteria,  and best  practices outlined in the AASHTO
Roadside Design Guide for Barriers, offering a clear and comprehensive look at how roadside safety
is achieved.

WHAT IS THE AASHTO ROADSIDE DESIGN GUIDE?

The AASHTO Roadside Design Guide is a nationally recognized reference that consolidates decades
of research, crash testing data, and field experience into practical design standards. While the guide
covers  a  broad  range  of  roadside  safety  topics  including  clear  zones,  slopes,  and  drainage
structures, its treatment of barriers is particularly detailed. The AASHTO Roadside Design Guide
for Barriers specifically addresses when and how to install traffic barriers, median barriers, bridge
rails,  and other protective systems. The guide emphasizes a risk-based approach, encouraging
engineers  to  balance  safety,  cost,  and  practical  constraints  rather  than  applying  a  one-size-fits-all
solution.
The guide is updated periodically to reflect the latest advancements in crash testing and materials
science. It  is  not a legal document in itself,  but it  is  widely adopted by state Departments of
Transportation (DOTs) across the United States and serves as the basis for many local and federal
roadway standards. Understanding the core philosophy of this guide is essential for anyone involved
in roadway design, construction, or maintenance.

THE PHILOSOPHY BEHIND THE GUIDE: FORGIVING ROADSIDES

Central to the AASHTO Roadside Design Guide for Barriers is the concept of the "forgiving
roadside." This philosophy recognizes that even the best-designed roads will experience vehicle
departures. Instead of designing roads that punish these errors with rigid obstacles, the goal is to

create a roadside environment that reduces the severity of crashes. Barriers are a key tool in this
approach, but they are not the first choice. The guide recommends a hierarchy of treatments:

Remove the obstacle entirely if possible.1.
Relocate the obstacle to a less hazardous location.2.
Redesign the obstacle to be more forgiving (e.g., using breakaway supports).3.
Use a barrier to shield the obstacle or to contain vehicles on the roadway.4.

Barriers are considered a last  resort  because they themselves pose a hazard.  However,  when
designed and installed correctly according to the AASHTO Roadside Design Guide for Barriers,
they save far more lives than they endanger. The key is knowing when and how to use them.

KEY TYPES OF BARRIERS COVERED IN THE GUIDE

The  AASHTO  Roadside  Design  Guide  for  Barriers  classifies  barriers  into  several  broad  categories,
each  suited  to  different  applications.  Understanding  these  categories  helps  engineers  select  the
right  system  for  a  given  site.

Longitudinal Barriers
Longitudinal barriers are continuous systems designed to redirect vehicles traveling parallel to the
roadway. They are the most common type of barrier and include:

W-beam guardrails: The familiar steel rail mounted on posts. These are cost-effective and
widely used on highways with moderate traffic speeds and volumes.
Concrete barriers: Often used in medians or as permanent installations where high
containment is needed. They have a long service life and require minimal maintenance.
Cable barriers: Consisting of multiple steel cables supported by posts, these are highly
effective at redirecting vehicles and are often used in wide medians. They can be more
forgiving than rigid barriers but require more space for deflection.
Box beam barriers: A steel rail with a rectangular cross-section, offering good strength and
deflection characteristics for specific applications.

Bridge Rails and Transition Barriers
Bridges represent a critical  discontinuity in the roadside environment. The AASHTO Roadside
Design Guide for Barriers  provides specific guidance for  bridge rails  that  must  contain vehicles
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while also surviving the structural demands of the bridge deck. Transitions are equally important:
the section where a roadside barrier connects to a bridge rail must be designed to prevent a vehicle
from  snagging  or  becoming  unstable  at  the  junction.  The  guide  includes  detailed  deflection  and
strength  criteria  to  ensure  smooth,  safe  transitions.

Crash Cushions and Attenuators
Not every hazard is linear. At the end of a barrier, or in front of a rigid obstacle like a bridge pier, a
crash cushion is often required. These devices are designed to decelerate a vehicle gradually,
absorbing kinetic energy and bringing the vehicle to a controlled stop. The AASHTO Roadside
Design Guide for Barriers includes specifications for various crash cushion types, including sand
barrels, cellular concrete, and reusable energy-absorbing systems.

WHEN DOES THE GUIDE RECOMMEND USING A BARRIER?

Deciding whether to install a barrier is a balancing act. The AASHTO Roadside Design Guide for
Barriers provides a structured decision-making process based on several factors:

Clear zone distance: How far is the obstacle from the edge of the travel lane? The further
the obstacle, the less likely a departing vehicle will hit it, reducing the need for a barrier.
Traffic volume and speed: Higher volumes and speeds increase both the probability of a
departure and the severity of a crash. Barriers are more likely to be justified on high-speed,
high-volume roads.
Obstacle severity: What will happen if a vehicle hits the obstacle? A large tree or a bridge
pier is far more dangerous than a small signpost. The greater the hazard, the stronger the
justification for a barrier.
Barrier cost and maintenance: Barriers are expensive to install and maintain. The guide
encourages a cost-benefit analysis to ensure that public funds are spent where they will save
the most lives.

This risk-based approach is one of the most valuable aspects of the AASHTO Roadside Design
Guide  for  Barriers.  It  avoids  rigid  rules  and  instead  provides  a  framework  for  professional
judgment.

TESTING AND PERFORMANCE LEVELS

All barriers recommended in the AASHTO Roadside Design Guide for Barriers must be crash-
tested  according  to  standardized  protocols,  primarily  those  developed  under  the  Manual  for
Assessing Safety Hardware (MASH). Barriers are assigned a Test Level (TL) based on the severity of
the impact they can withstand:

TL-1 and TL-2: Low-speed, low-volume roadways.
TL-3: The most common standard for high-speed highways with passenger vehicles.
TL-4, TL-5, and TL-6: Increasingly severe standards for heavy trucks, high speeds, and

critical locations such as bridge piers or school zones.

When an engineer selects a barrier, they must ensure that the chosen system has been successfully
tested at the appropriate TL for the intended application. The guide references these test levels
extensively, providing a clear link between crash testing data and real-world design.

INSTALLATION AND PLACEMENT DETAILS

Even the best barrier will fail if installed incorrectly. The AASHTO Roadside Design Guide for
Barriers provides detailed guidance on placement, including:

Lateral offset: How far the barrier should be from the edge of the travel lane. Too close, and
it becomes a hazard itself; too far, and it may not contain vehicles leaving the road.
Height and embedment: The barrier must be tall enough to prevent vehicles from vaulting
over it, and its posts must be embedded deeply enough to resist impact forces.
End treatments: The ends of barriers are especially dangerous. The guide specifies that all
barrier ends must be treated with an appropriate end terminal or crash cushion to prevent
spearing or snagging.
Deflection distance: Flexible barriers like cable systems deflect when struck. The guide
requires that there be enough clear space behind the barrier to accommodate this deflection
without the vehicle hitting an obstacle.

These details might seem technical, but they are the difference between a barrier that saves lives
and one that creates new hazards. The AASHTO Roadside Design Guide for Barriers leaves no
room for guesswork on these critical points.

MAINTENANCE AND REPAIR CONSIDERATIONS

A barrier is only effective if it is maintained properly. The guide emphasizes that barriers should be
inspected regularly,  especially  after  a  crash.  Damaged sections must  be repaired promptly  to
restore the system's full containment capability. This includes replacing deformed rail elements,
resetting posts, and ensuring that end terminals are still functional. The AASHTO Roadside Design
Guide for Barriers also advises on inventory management: knowing what types of barriers are
installed on a road network helps maintenance crews order the correct replacement parts and
respond quickly to incidents.

COMMON MISCONCEPTIONS ABOUT THE GUIDE

There are several misconceptions about the AASHTO Roadside Design Guide for Barriers that
are worth addressing:

"Barriers should be installed everywhere." This is false. Barriers themselves are hazards.
They should only be installed where the risk of not having them outweighs the risk of having
them.
"The guide is a rigid standard." In reality, the guide encourages engineering judgment. It



Aashto Roadside Design Guide For Barriers 3

3

provides criteria and methods, not rigid mandates.
"Once a barrier is installed, the problem is solved." Barriers require ongoing
maintenance and inspection. A damaged barrier can be more dangerous than no barrier at all.

Understanding these misconceptions helps engineers and the public alike appreciate the nuanced
role that barriers play in roadside safety.

THE FUTURE OF ROADSIDE BARRIER DESIGN

As vehicle technology evolves, so too does the AASHTO Roadside Design Guide for Barriers.
The growing presence of electric vehicles, which tend to be heavier than their gasoline counterparts,
presents new challenges for barrier design. Similarly, connected and autonomous vehicles may
change  the  frequency  and  nature  of  roadway  departures.  The  guide  is  expected  to  continue
incorporating new research results, including data from advanced crash simulations and full-scale
testing. Engineers who stay current with the latest edition of the guide will be best equipped to

design roadsides that meet the safety needs of tomorrow.

CONCLUSION

The AASHTO Roadside Design Guide for Barriers is much more than a technical manual. It is a
comprehensive,  living  document  that  embodies  decades  of  safety  research  and  real-world
experience. It provides a structured, risk-based approach to a complex problem: how to protect
vehicle occupants when they leave the roadway. By emphasizing the forgiving roadside philosophy,
offering  detailed  guidance  on  barrier  selection  and  placement,  and  insisting  on  crash-tested
performance levels, the guide helps engineers make decisions that save lives. Whether you are
designing a new interstate highway or evaluating an existing rural road, the principles found within
the AASHTO Roadside Design Guide for Barriers remain the gold standard for roadside safety.
Understanding and applying these principles is not just a matter of compliance; it is a commitment
to building roads that are genuinely safer for everyone.


