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aashto roadside design guide for barriers serves as an essential resource for
transportation engineers and designers to ensure roadside safety through
effective barrier design. This guide provides comprehensive criteria and
recommendations for selecting, designing, and installing roadside barriers to
protect motorists from roadside hazards. Emphasizing safety, functionality,
and durability, the AASHTO Roadside Design Guide for barriers addresses
various types of barriers, including guardrails, crash cushions, and barrier
walls, tailored to different environmental and traffic conditions. It
incorporates crashworthiness standards, clear zone concepts, and impact
severity indices to optimize barrier performance. This article explores the
fundamental principles outlined in the guide, types of barriers, design
criteria, and practical considerations for implementation. The detailed
information aids in minimizing roadway departures and reducing crash
severity, thereby enhancing overall highway safety. The following sections
provide a structured overview of the guide’s key components and design
strategies.

Overview of AASHTO Roadside Design Guide for Barriers

Types of Roadside Barriers

Design Criteria and Performance Standards

Installation and Placement Considerations

Maintenance and Inspection of Barriers

Overview of AASHTO Roadside Design Guide for
Barriers

The AASHTO Roadside Design Guide for barriers is a comprehensive manual
developed to assist engineers in creating safer roadside environments. It
consolidates best practices and research findings to provide guidance on
barrier selection and layout, focusing on reducing the severity of crashes
when vehicles leave the travel lanes. The guide emphasizes the importance of
understanding roadside hazards, clear zone requirements, and vehicle dynamics
upon impact. It offers standardized methods to evaluate potential risks and
determine the most appropriate barrier system for specific roadway
conditions.

Key objectives of the guide include enhancing motorist safety, optimizing
barrier effectiveness, and offering cost-efficient solutions for highway
agencies. It integrates crash data analysis with engineering principles to
support barrier designs that mitigate vehicle impacts with fixed objects such
as trees, utility poles, slopes, and bridge piers. The guide also aligns with
national safety performance criteria, facilitating uniformity across states
and regions.



Types of Roadside Barriers

The AASHTO Roadside Design Guide for barriers categorizes roadside barriers
into several types, each suited for different functional and environmental
conditions. Understanding these types is critical for selecting the proper
barrier system to protect road users effectively. The primary categories
include flexible, semi-rigid, and rigid barriers.

Flexible Barriers

Flexible barriers, such as cable barriers, absorb impact energy by deflecting
upon vehicle collision. They are typically used in medians or along roadsides
where space is available for barrier displacement. These barriers are
effective at redirecting vehicles and minimizing occupant injury by
dissipating crash forces gradually.

Semi-Rigid Barriers

Semi-rigid barriers include guardrails made from corrugated steel or other
materials that provide moderate deflection and energy absorption. These
systems combine strength and flexibility to contain and redirect vehicles
while limiting damage to the barrier and vehicle. Semi-rigid barriers are
common along highways with moderate hazard risks.

Rigid Barriers

Rigid barriers, such as concrete barrier walls, provide minimal deflection
and are designed to contain and redirect errant vehicles with little
movement. These are typically employed in constrained areas like bridge
approaches, urban settings, or locations where space does not permit barrier
deflection. Rigid barriers offer high durability and low maintenance
requirements.

Other Barrier Types

The guide also discusses crash cushions and transition sections that
complement main barrier systems. Crash cushions are energy-absorbing devices
installed at fixed-object hazards to reduce impact severity. Transition
sections provide smooth connections between different types of barriers or
between barriers and other roadside features.

Flexible barriers (e.g., cable barriers)

Semi-rigid barriers (e.g., steel guardrails)

Rigid barriers (e.g., concrete walls)



Crash cushions

Transition sections

Design Criteria and Performance Standards

The design of roadside barriers according to the AASHTO Roadside Design Guide
for barriers involves strict criteria to ensure safety and functionality.
These criteria include barrier height, length, anchorage, impact performance,
and deflection limits. The guide references crash testing standards such as
the National Cooperative Highway Research Program (NCHRP) Report 350 and the
Manual for Assessing Safety Hardware (MASH) to validate barrier performance.

Clear Zone and Barrier Placement

Clear zone guidelines define the unobstructed, traversable area alongside the
roadway where vehicles can safely recover. When hazards are located within
this zone, barriers are recommended to shield motorists. The guide provides
methods to determine the appropriate distance from the travel lane to place
barriers to maximize their effectiveness while minimizing roadside
encroachments.

Impact Severity and Crashworthiness

Barrier systems must be designed to reduce impact severity by absorbing crash
energy and redirecting vehicles safely. The guide outlines performance levels
based on the Vehicle Impact Severity Index, which assesses the risk of
occupant injury. Barriers must meet or exceed these performance levels to be
considered acceptable for installation.

Length of Need and End Treatments

The length of need refers to the calculated length of barrier required to
shield a hazard effectively. Proper end treatments are crucial to prevent
vehicle snagging and reduce crash severity at barrier termini. The guide
specifies criteria for selecting and designing end treatments, including
flared or anchored ends and crash cushions.

Material and Structural Requirements

Material specifications for barrier components are detailed to ensure
durability and resistance to environmental factors. Structural design
considerations include foundation stability, post spacing, and connection
strength to maintain barrier integrity during impacts and over time.



Clear zone assessment and barrier placement1.

Impact severity and crashworthiness criteria2.

Length of need calculations and end treatment design3.

Material specifications and structural design4.

Installation and Placement Considerations

Proper installation and placement of roadside barriers are critical to
achieving the intended safety benefits described in the AASHTO Roadside
Design Guide for barriers. Installation procedures must follow manufacturer
recommendations and design specifications to maintain barrier effectiveness.

Site Evaluation and Hazard Identification

Before installation, thorough site evaluation is necessary to identify
hazards such as steep slopes, fixed objects, and roadside drop-offs. This
assessment guides the selection of barrier type and placement location to
maximize protection while minimizing environmental and aesthetic impacts.

Barrier Offset and Deflection Space

Barriers require adequate offset from the travel lane and sufficient space to
accommodate deflection during vehicle impacts. The guide provides formulas
and tables to calculate minimum offsets based on barrier type and expected
deflection. Ensuring proper offset reduces the risk of secondary collisions
and preserves shoulder space for vehicle recovery.

Drainage and Environmental Factors

Installation must consider drainage patterns to prevent water accumulation
behind barriers, which can undermine foundations and cause erosion. The guide
recommends design features such as drainage holes or grates. Environmental
considerations also include impacts on roadside vegetation and wildlife
movement.

Construction Quality and Safety

High-quality construction practices are essential to ensure barrier
performance. This includes proper alignment, secure anchoring, and adherence
to project specifications. Safety measures during installation protect
workers and the traveling public, including traffic control plans and
equipment use.



Comprehensive site evaluation and hazard analysis

Ensuring adequate barrier offset and deflection space

Addressing drainage and environmental concerns

Maintaining construction quality and safety protocols

Maintenance and Inspection of Barriers

The durability and effectiveness of roadside barriers depend on regular
maintenance and inspection as outlined in the AASHTO Roadside Design Guide
for barriers. Routine checks identify damage, corrosion, or displacement that
could compromise barrier performance in future crashes.

Inspection Procedures

Inspection intervals vary based on traffic volume, weather conditions, and
barrier type. The guide recommends visual inspections after significant
weather events or vehicle collisions. Inspectors assess components such as
posts, rails, end treatments, and anchorage points for signs of wear or
damage.

Repair and Replacement Guidelines

Timely repair or replacement of damaged barrier sections is critical to
restoring safety functions. The guide provides criteria for determining when
components can be repaired in place or require full replacement. It also
emphasizes using compatible materials and methods to maintain system
integrity.

Documentation and Record Keeping

Maintaining accurate records of inspections, repairs, and modifications
supports effective asset management and long-term planning. The guide
encourages transportation agencies to develop comprehensive maintenance
databases to track barrier conditions and prioritize interventions.

Regular inspection schedules and procedures

Criteria for repair versus replacement

Importance of documentation and record keeping



Frequently Asked Questions

What is the purpose of the AASHTO Roadside Design
Guide for barriers?

The AASHTO Roadside Design Guide provides guidelines for the design and
placement of roadside barriers to enhance safety by minimizing the severity
of crashes involving roadside obstacles.

How does the AASHTO Roadside Design Guide classify
barriers?

The guide classifies barriers into categories such as rigid, semi-rigid, and
flexible barriers based on their impact behavior and energy absorption
characteristics.

What factors does the AASHTO Roadside Design Guide
consider when selecting barrier placement?

Factors include traffic speed, traffic volume, roadside geometry, clear zone
width, slope steepness, and the presence of fixed objects or hazards.

How does the guide address the design of barriers for
different vehicle types?

The guide provides criteria for barrier design that account for various
vehicle sizes and weights, ensuring barriers are effective for passenger
cars, trucks, and other vehicles.

What is the recommended clear zone distance according
to the AASHTO Roadside Design Guide?

Clear zone distances vary depending on roadway speed, traffic volume, and
roadside slope, but typically range from 6 to 30 feet or more to allow
recovery space for errant vehicles.

How does the guide help in determining the height and
length of roadside barriers?

The guide provides formulas and criteria based on vehicle dynamics and
roadside conditions to determine the appropriate height and length to
effectively contain or redirect vehicles.

Does the AASHTO Roadside Design Guide cover crash
testing standards for barriers?

Yes, the guide references crash testing standards and recommends using
barriers that have been tested and certified to meet specific safety
performance criteria.



How frequently is the AASHTO Roadside Design Guide
updated to reflect new research?

The guide is periodically updated, typically every several years, to
incorporate the latest research findings, crash data, and technological
advances in roadside safety.

Can the AASHTO Roadside Design Guide be used
internationally?

While primarily developed for use in the United States, the principles and
guidelines in the AASHTO Roadside Design Guide are applicable
internationally, though local standards and conditions should also be
considered.

Additional Resources
1. AASHTO Roadside Design Guide: Principles and Practices
This comprehensive guide offers detailed insight into roadside safety design,
focusing on barrier placement, clear zones, and slope treatments. It explains
the principles behind crashworthy roadside features, emphasizing the
reduction of run-off-road crashes. The book is essential for engineers and
designers aiming to create safer highways and roadways using AASHTO
standards.

2. Highway Safety Barriers: Design, Testing, and Implementation
This text delves into the engineering behind various types of highway safety
barriers, including guardrails, concrete barriers, and cable barriers. It
covers design criteria, crash testing procedures, and real-world
implementation strategies. Readers will gain a thorough understanding of how
barriers mitigate crash severity and protect motorists.

3. Roadside Safety and Barrier Systems: Engineering and Best Practices
Focused on the engineering of roadside safety systems, this book explores the
integration of barriers with other safety features such as rumble strips and
clear zones. It presents case studies demonstrating successful barrier
applications and discusses maintenance considerations. The guide is valuable
for transportation engineers looking to enhance roadside safety.

4. Crashworthy Roadside Hardware: Evaluation and Selection
This book reviews various roadside safety devices, emphasizing
crashworthiness and occupant protection. It includes methodologies for
evaluating barrier performance and selecting appropriate hardware based on
site conditions. The content is grounded in AASHTO guidelines and current
research, making it a practical reference.

5. Designing Safer Roads: A Guide to Roadside Barriers and Clear Zones
Targeted at roadway designers and planners, this guide covers the importance
of clear zones and the strategic use of barriers to prevent severe crashes.
It provides design recommendations aligned with AASHTO standards and
highlights innovations in barrier technology. The book also addresses
environmental and aesthetic considerations in roadside design.

6. Guardrail Systems: Design, Installation, and Maintenance
This manual offers detailed instructions on the design and installation of
guardrail systems, focusing on compliance with AASHTO specifications. It



discusses common challenges such as end treatments and transitions and
provides maintenance best practices to ensure long-term effectiveness. The
book is a practical tool for field engineers and maintenance crews.

7. Concrete Barriers in Roadway Safety: Materials and Structural Design
Exploring the use of concrete barriers, this book covers material properties,
structural design principles, and performance under impact conditions. It
highlights the advantages and limitations of concrete barriers compared to
other types and discusses their role in urban and high-speed environments.
The guide is suitable for structural engineers working on roadside safety.

8. Roadside Hazard Mitigation: Strategies for Safer Highways
This book examines various strategies for mitigating roadside hazards,
including barrier placement, slope grading, and vegetation management. It
discusses the role of barriers as part of a comprehensive hazard mitigation
plan and provides guidance based on AASHTO recommendations. Transportation
planners and safety analysts will find this resource valuable.

9. Innovations in Roadside Safety Design: Emerging Technologies and Materials
Focusing on the future of roadside safety, this book explores new materials,
smart barriers, and sensor-integrated systems that enhance crash prevention
and response. It reviews current research and pilot projects that aim to
improve barrier performance and adaptability. The book is ideal for engineers
and researchers interested in cutting-edge roadside safety solutions.
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