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AASHTO Roadway Lighting Design Guide: Illuminating Safer Roads

aashto roadway lighting design guide serves as a cornerstone for engineers,
designers, and planners aiming to create safer, more efficient, and visually
comfortable roadways. Lighting is a critical component of roadway
infrastructure, influencing driver visibility, pedestrian safety, and overall
traffic flow during nighttime or low-light conditions. The American
Association of State Highway and Transportation Officials (AASHTO) has
developed this comprehensive guide to standardize and optimize roadway
lighting practices across different environments and road types.

In this article, we’ll explore the essentials of the AASHTO roadway lighting
design guide, uncover its key principles, and provide insights into practical
applications that improve roadway safety and functionality. Whether you’re a
transportation engineer or simply curious about how lighting design shapes
our roads, understanding this guide offers valuable perspectives on modern
roadway illumination.

Understanding the Purpose of the AASHTO Roadway
Lighting Design Guide

The primary objective of the AASHTO roadway lighting design guide is to
establish consistent criteria and recommendations for lighting design that
enhance visibility for all road users. Effective lighting reduces the risk of
accidents by improving the detection of obstacles, road signs, pedestrians,
and other vehicles. The guide balances safety considerations with energy
efficiency and environmental impact, acknowledging the need for sustainable
infrastructure development.

One of the standout features of the guide is its emphasis on context-
sensitive design. Roadway lighting isn’t one-size-fits-all — urban streets,
highways, and rural roads each demand tailored lighting strategies based on
traffic volume, speed, and surrounding land use.

Key Components of Roadway Lighting Design

When diving into the AASHTO roadway lighting design guide, several crucial
components come into focus:

Lighting Levels: The guide defines specific illuminance levels (measured
in lux or foot-candles) appropriate for various roadway classes and
conditions. This ensures adequate but not excessive lighting.

Uniformity: Consistency of lighting across the roadway surface is vital
to avoid dark spots or glare, which can impair driver vision.

Glare Control: Minimizing glare protects drivers’ eyes from discomfort
or temporary blindness caused by overly bright or poorly aimed fixtures.

Color Rendering: High color rendering index (CRI) lighting helps drivers



distinguish objects, signs, and pedestrians more accurately.

Energy Efficiency: Encouraging the use of LED fixtures and smart
controls to reduce energy consumption and maintenance costs.

These elements collectively create a safe and comfortable nighttime driving
environment.

Applying the AASHTO Roadway Lighting Design
Guide in Practice

To implement the AASHTO roadway lighting design guide effectively,
practitioners must follow a systematic process that includes site analysis,
design calculations, and fixture selection.

Site Assessment and Roadway Classification

The first step involves analyzing the roadway’s characteristics: traffic
volume, speed limits, accident history, pedestrian activity, and
environmental context. Based on this information, the road is classified
(e.g., arterial, collector, local), which directly influences the lighting
requirements. For instance, highways with higher speeds need brighter, more
uniform lighting compared to residential streets.

Determining Lighting Criteria

Using the guide’s tables and formulas, designers calculate the target
illuminance and uniformity ratios. These criteria ensure that the lighting
system meets safety and comfort benchmarks. Factors like mounting height,
pole spacing, and luminaire type are adjusted accordingly to achieve the
desired lighting pattern.

Fixture Selection and Placement

The choice of lighting fixtures is critical. Modern LED luminaires are
preferred for their long lifespan, energy efficiency, and controllability.
The guide encourages selecting fixtures with cutoff optics to reduce light
pollution and glare. Proper placement and aiming of fixtures ensure even
coverage while minimizing spill light into adjacent properties or the night
sky.

Benefits of Following the AASHTO Roadway
Lighting Design Guide

Adhering to the AASHTO roadway lighting design guide offers numerous



advantages beyond basic illumination:

Enhanced Road Safety: Well-designed lighting reduces nighttime crashes
by improving visibility of hazards and road users.

Energy Savings: Efficient lighting systems lower operational costs and
contribute to sustainability goals.

Improved Aesthetics: Thoughtful lighting design can enhance the visual
appeal of streetscapes and neighborhoods.

Compliance and Standardization: Using AASHTO standards ensures projects
meet regulatory expectations and can streamline approval processes.

Environmental Responsibility: Minimizing light pollution protects
ecosystems and preserves night skies.

These benefits highlight why many transportation agencies rely on this guide
for roadway lighting projects.

Emerging Trends and Innovations in Roadway
Lighting Design

While the AASHTO roadway lighting design guide provides foundational
principles, the field of roadway lighting continues to evolve with
technological advancements.

Smart Lighting Systems

Integration of sensors and adaptive controls allows lighting to respond
dynamically to traffic conditions, weather, and time of day. This leads to
further energy savings and enhanced safety by adjusting brightness as needed.

Connected Infrastructure

Roadway lights increasingly become part of smart city networks, communicating
with vehicles and traffic management systems to optimize traffic flow and
emergency responses.

Human-Centric Lighting

Designers are paying more attention to the psychological and physiological
effects of lighting. Adjusting color temperature and brightness to support
human circadian rhythms can improve driver alertness and reduce fatigue.



Practical Tips for Engineers Using the AASHTO
Roadway Lighting Design Guide

For those applying the guide in real-world projects, several tips can enhance
outcomes:

Conduct Thorough Site Visits: Understanding on-the-ground conditions1.
leads to better-informed design decisions.

Collaborate with Stakeholders: Engage local communities, environmental2.
experts, and law enforcement to address diverse needs.

Prioritize Maintenance: Design systems that allow easy access and3.
replacement to ensure long-term performance.

Focus on Sustainability: Incorporate renewable energy sources like solar4.
where feasible.

Stay Updated: Regularly review updates to AASHTO standards and emerging5.
lighting technologies.

These strategies help create lighting solutions that are not only compliant
but also forward-thinking.

Understanding and utilizing the AASHTO roadway lighting design guide
transforms how we approach nighttime roadway safety and efficiency. By
combining standardized criteria with innovation and local context, roadway
lighting can significantly contribute to safer, greener, and more livable
communities.

Frequently Asked Questions

What is the AASHTO Roadway Lighting Design Guide?

The AASHTO Roadway Lighting Design Guide is a comprehensive resource
published by the American Association of State Highway and Transportation
Officials that provides guidelines and best practices for designing roadway
lighting to enhance safety, visibility, and energy efficiency.

Why is the AASHTO Roadway Lighting Design Guide
important for transportation engineers?

The guide is important because it offers standardized methods and criteria
for roadway lighting design, ensuring consistency, safety, and compliance
with federal and state regulations while addressing factors like glare,
illumination levels, and environmental impacts.

What are the key factors considered in the AASHTO



Roadway Lighting Design Guide?

Key factors include roadway classification, traffic volume, pedestrian
activity, lighting levels, uniformity, glare control, energy efficiency,
maintenance, and environmental considerations such as light pollution and
wildlife impact.

How does the AASHTO guide address energy efficiency
in roadway lighting?

The guide promotes the use of energy-efficient lighting technologies such as
LED fixtures, adaptive lighting controls, and proper fixture placement to
minimize energy consumption while maintaining adequate illumination levels
for safety.

Can the AASHTO Roadway Lighting Design Guide be
applied to urban and rural roadways?

Yes, the guide provides design recommendations tailored to various roadway
types and environments, including urban, suburban, and rural settings, to
ensure appropriate lighting levels and safety measures are implemented
accordingly.

Does the AASHTO guide include recommendations for
pedestrian and bicycle lighting?

Yes, it includes specific guidelines for lighting pedestrian crossings,
sidewalks, and bicycle lanes to enhance visibility and safety for non-
motorized users of the roadway.

How often is the AASHTO Roadway Lighting Design Guide
updated?

The guide is periodically reviewed and updated by AASHTO to incorporate
advances in lighting technology, changes in regulations, and new research
findings, though the update frequency may vary based on industry
developments.

Where can transportation professionals access the
AASHTO Roadway Lighting Design Guide?

The guide can be accessed and purchased through the official AASHTO website,
and some states or transportation departments may provide it as part of their
engineering resources or libraries.

Additional Resources
AASHTO Roadway Lighting Design Guide: A Comprehensive Review and Analysis

aashto roadway lighting design guide serves as an essential reference for
transportation engineers, designers, and planners engaged in the development
and maintenance of safe, efficient, and sustainable roadway lighting systems.
Published by the American Association of State Highway and Transportation



Officials (AASHTO), this guide codifies best practices, technical
specifications, and performance criteria to optimize visibility, enhance road
user safety, and reduce environmental impacts. As urban infrastructure
evolves and traffic volumes surge, understanding the nuances of this guide
becomes increasingly critical for agencies aiming to balance safety with
cost-effectiveness and environmental stewardship.

Understanding the Scope and Purpose of the
AASHTO Roadway Lighting Design Guide

At its core, the AASHTO roadway lighting design guide functions as a
strategic framework for the illumination of various roadway types, including
arterials, collectors, local streets, and intersections. It complements
federal and state regulations by providing detailed methodologies for
assessing lighting needs based on roadway classification, traffic volume, and
environmental conditions. Unlike generic lighting manuals, the guide
integrates transportation engineering principles with photometric analyses,
ensuring that lighting designs meet both operational and safety objectives.

One of the fundamental objectives of the guide is to mitigate risks
associated with nighttime driving. According to the Federal Highway
Administration (FHWA), proper roadway lighting can reduce nighttime crashes
by up to 30%. The AASHTO guide incorporates this evidence by emphasizing
luminance levels, uniformity ratios, and glare reduction techniques that
collectively improve driver perception and reaction times.

Key Components of the AASHTO Lighting Design
Methodology

The guide outlines a structured approach beginning with the assessment of
roadway typology and usage patterns. Designers must first categorize roadways
by functional classification, then determine the corresponding lighting
class. This classification influences the minimum luminance requirements and
uniformity levels necessary for safe navigation.

Critical technical elements covered include:

Luminance and Illuminance Standards: The guide specifies target
luminance values for different roadway classes. For example, arterial
roads typically require higher luminance levels compared to local
streets due to higher speeds and traffic volumes.

Uniformity Ratios: Ensuring consistent lighting distribution reduces
visual fatigue and minimizes dark spots that can obscure hazards.

Glare Control: The guide recommends fixture placement and shielding
techniques to limit discomfort and disability glare, enhancing driver
comfort.

Color Rendering and Temperature: Selection of light sources with
appropriate correlated color temperature (CCT) and color rendering index
(CRI) improves object recognition and visual acuity.



Integration with Modern Technologies and
Sustainability Considerations

Over recent years, the AASHTO roadway lighting design guide has evolved to
incorporate advancements in lighting technology, most notably the adoption of
Light Emitting Diode (LED) fixtures. LEDs offer superior energy efficiency,
longer service life, and improved controllability compared to traditional
high-pressure sodium or metal halide lamps. The guide assists engineers in
evaluating trade-offs related to initial capital costs, lifecycle expenses,
and maintenance requirements.

Moreover, the guide addresses environmental impacts by encouraging designs
that minimize light pollution and energy consumption. This aligns with the
broader goals of the Illuminating Engineering Society (IES) and the
International Dark-Sky Association (IDA) to reduce skyglow and protect
nocturnal ecosystems. Through recommended practices such as full cutoff
luminaires and adaptive lighting controls, the AASHTO guide promotes
responsible illumination that balances human needs with environmental
sensitivity.

Comparative Analysis: AASHTO Guide Versus Other
Lighting Standards

While AASHTO’s roadway lighting design guide is widely adopted across the
United States, it operates alongside other influential standards such as the
IES RP-8 and the Manual on Uniform Traffic Control Devices (MUTCD). The
AASHTO guide distinguishes itself by its targeted focus on highway and
roadway applications, integrating traffic engineering principles that some
broader lighting manuals may overlook.

For instance, IES RP-8 provides comprehensive recommendations on roadway
lighting but with less emphasis on transportation safety metrics. Meanwhile,
the MUTCD addresses signage and signalization rather than luminance criteria.
By synthesizing elements from these various standards, the AASHTO guide
offers a balanced and application-specific resource.

Challenges and Considerations in Applying the
AASHTO Roadway Lighting Design Guide

Despite its comprehensive nature, the implementation of the AASHTO roadway
lighting design guide is not without challenges. Budget constraints often
limit the extent to which optimal lighting levels can be achieved, forcing
agencies to prioritize certain segments or compromise on uniformity.
Additionally, retrofitting existing infrastructure with LED systems or
adaptive controls involves logistical complexities and upfront investments
that may delay projects.

Another consideration is the variability of local conditions such as climate,
terrain, and urban density. The guide provides general frameworks but
requires significant engineering judgment to tailor solutions effectively.



For example, rural roadways with low traffic volumes may not necessitate the
same luminance levels recommended for urban arterials, yet safety
considerations and community expectations may influence design decisions.

Emerging Trends Influencing Future Editions of the
Guide

The dynamic landscape of roadway lighting design continues to influence
updates and revisions of the AASHTO guide. Smart lighting systems integrated
with the Internet of Things (IoT) and sensor networks are becoming
increasingly prevalent, enabling real-time adjustments based on traffic flow,
weather, and pedestrian activity. This capability can significantly reduce
energy consumption and improve safety outcomes.

Furthermore, the growing emphasis on complete streets and multimodal
transportation demands lighting designs that accommodate pedestrians,
cyclists, and transit users alongside vehicular traffic. The guide is
progressively incorporating these considerations, promoting inclusive and
context-sensitive lighting strategies.

In addition, growing concerns about human health effects related to blue
light exposure and circadian rhythm disruptions are prompting designers to
reconsider spectral power distributions and fixture placement. The guide’s
future iterations are expected to address these issues more explicitly,
reflecting evolving scientific understanding.

Practical Applications and Case Studies

Several state departments of transportation (DOTs) have successfully applied
the AASHTO roadway lighting design guide to improve traffic safety and
infrastructure efficiency. For example, the Minnesota DOT’s LED retrofit
program utilized the guide’s recommendations to achieve a 40% reduction in
energy consumption while maintaining or enhancing lighting quality.
Similarly, California’s highway lighting projects have integrated adaptive
controls aligned with AASHTO standards to adjust illumination in response to
traffic and weather, yielding both safety and cost benefits.

These case studies underscore the practical value of the guide and its
adaptability across diverse geographic and operational contexts.

The AASHTO roadway lighting design guide remains a pivotal resource that
bridges engineering rigor with practical implementation, guiding the
development of roadway lighting systems that are safe, efficient, and
environmentally responsible. As transportation infrastructure continues to
evolve, so too will the standards and practices encapsulated within this
authoritative guide.
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  aashto roadway lighting design guide: Roadway Lighting Design Guide American

https://www.americancontractorsorganization.org/archive-th-172/aashto-roadway-lighting-design-guide.pdf


Association of State Highway and Transportation Officials, 2005 This guide replaces the 1984
publication entitled An Informational Guide for Roadway Lighting. It has been revised and brought
up to date to reflect current practices in roadway lighting. The guide provides a general overview of
lighting systems from the point of view of the transportation departments and recommends
minimum levels of quality. The guide incorporates the illuminance and luminance design methods,
but does not include the small target visibility (STV) method.
  aashto roadway lighting design guide: Solid-state Roadway Lighting Design Paul
Lutkevich, Ronald Bruce Gibbons, Rajaram Bhagavathula, Don McLean (Lighting designer), 2020
The lighting industry has changed dramatically over the past decade. The optical system design of
legacy high-intensity discharge (HID) luminaires was restricted to the lamp, refractor, and reflector
design, which had limits in the distribution of the light, controls, and adaptability. Roadway
luminaires have moved beyond this design methodology to include the vast possibilities presented by
solid-state lighting (SSL). At present, in the form of light emitting diodes (LED), SSL uses lower
energy, reduces maintenance, improves color, and can be easily dimmed and controlled. The TRB
National Cooperative Highway Research Program's NCHRP Research Report 940: Solid-State
Roadway Lighting Design Guide: Volume 1: Guidance develops more comprehensive guidelines in
American Association of State Highway Transportation Officials (AASHTO)-standard format for the
application of roadway lighting related to the widespread adoption of SSL, and identifies gaps in
knowledge where possible future research will enhance these guidelines. Also see this guide's
accompanying report, NCHRP Research Report 940: Solid-State Roadway Lighting Design Guide:
Volume 2: Research Overview.
  aashto roadway lighting design guide: Roadway Lighting Handbook United States.
Federal Highway Administration. Office of Traffic Operations, 1978
  aashto roadway lighting design guide: Roadway Lighting Handbook United States. Federal
Highway Administration. Office of Traffic Operations, 1978
  aashto roadway lighting design guide: An Information Guide for Roadway Lighting American
association of state highway and transportation officials. AASHTO highway subcommittees on design
and traffic engineering. joint task force for, 1984
  aashto roadway lighting design guide: A Policy on Geometric Design of Highways and
Streets, 2011 American Association of State Highway and Transportation Officials, 2011
  aashto roadway lighting design guide: Road Lighting Wout van Bommel, 2014-11-21 This
book outlines the underlying principles on which modern road lighting is based, and provides the
reader with knowledge of how these principles should be applied in practice. This book offers a
completely fresh approach to the subject, reflecting how the technology of road lighting has
progressed to keep up with the changes in lamp technology, especially in solid state light sources,
and the increasing awareness of energy use and environmental issues. The book is divided into three
parts. Part One describes lighting of open roads, with chapters discussing visual performance and
comfort (including the effects of mesopic vision and age), and international standards and
recommendations for road lighting. Lighting equipment is introduced; specifically lamps and
luminaires in terms of their practical properties and features, but also the road surface and its
characteristics. A chapter on Lighting Design makes the link between theory and practice, providing
the reader with the knowledge needed for effective lighting design, including aspects relating to
sustainability. The final chapter of Part One deals with lighting calculation conventions and
measurements. Part Two is devoted to light pollution. The negative consequences of light pollution
are described and tactics to restrict light pollution explained. Lighting criteria are defined that can
be used by the lighting designer to guarantee installations stay within acceptable limits.
International standards and recommendations on the restriction of light pollution are discussed. Part
Three is devoted to tunnel lighting, with chapters discussing visual performance in tunnel
environments, lighting criteria, standards and recommendations, and concluding with a chapter on
tunnel lighting equipment and design. This book is a valuable resource for road lighting designers
and engineers, students of lighting design and engineering, town planners, traffic engineers,



environmental specialists, and lamp and luminaire developers and manufacturers.
  aashto roadway lighting design guide: Traffic Engineering Handbook ITE (Institute of
Transportation Engineers), Brian Wolshon, Anurag Pande, 2016-01-26 Get a complete look into
modern traffic engineering solutions Traffic Engineering Handbook, Seventh Edition is a newly
revised text that builds upon the reputation as the go-to source of essential traffic engineering
solutions that this book has maintained for the past 70 years. The updated content reflects changes
in key industry standards, and shines a spotlight on the needs of all users, the design of
context-sensitive roadways, and the development of more sustainable transportation solutions.
Additionally, this resource features a new organizational structure that promotes a more
functionally-driven, multimodal approach to planning, designing, and implementing transportation
solutions. A branch of civil engineering, traffic engineering concerns the safe and efficient
movement of people and goods along roadways. Traffic flow, road geometry, sidewalks, crosswalks,
cycle facilities, shared lane markings, traffic signs, traffic lights, and more—all of these elements
must be considered when designing public and private sector transportation solutions. Explore the
fundamental concepts of traffic engineering as they relate to operation, design, and management
Access updated content that reflects changes in key industry-leading resources, such as the
Highway Capacity Manual (HCM), Manual on Uniform Traffic Control Devices (MUTCD), AASSHTO
Policy on Geometric Design, Highway Safety Manual (HSM), and Americans with Disabilities Act
Understand the current state of the traffic engineering field Leverage revised information that
homes in on the key topics most relevant to traffic engineering in today's world, such as
context-sensitive roadways and sustainable transportation solutions Traffic Engineering Handbook,
Seventh Edition is an essential text for public and private sector transportation practitioners,
transportation decision makers, public officials, and even upper-level undergraduate and graduate
students who are studying transportation engineering.
  aashto roadway lighting design guide: Code of Federal Regulations , 1995
  aashto roadway lighting design guide: Solid-state Lighting Design Guide American
Association of State Highway and Transportation Officials, 2022 This guide offers guidance on
implementing Solid-State Lighting (SSL) technology, specifically as it relates to the current
American Association of State Highway and Transportation Officials (AASHTO) Roadway Lighting
Design Guide, 7th Edition, published in 2018. It explains the differences between SSL systems and
traditional lighting systems, and gives guidance on design, electrical systems, maintenance,
operations, and environmental impacts. The lighting industry has changed dramatically over the past
decade. The optical system design of legacy high-intensity discharge (HID) luminaires was restricted
to the lamp, refractor, and reflector design, which had limits in the distribution of the light, controls,
and adaptability. Roadway luminaires have moved beyond this design methodology to include the
vast possibilities presented by SSL, which, at present, in the form of light-emitting diodes (LED),
uses lower energy, reduces maintenance, improves color, and can be easily dimmed and controlled.
  aashto roadway lighting design guide: Managing Selected Transportation Assets Michael J.
Markow, National Cooperative Highway Research Program, 2007 NCHRP synthesis 371 explores the
state of the practice for managing transportation infrastructure assets other than pavements and
bridges, and documents gaps in knowledge and areas in need of potential further study.
  aashto roadway lighting design guide: Federal Register , 1978-04
  aashto roadway lighting design guide: The Code of Federal Regulations of the United States
of America , 1975 The Code of Federal Regulations is the codification of the general and permanent
rules published in the Federal Register by the executive departments and agencies of the Federal
Government.
  aashto roadway lighting design guide: Human Factors Guidelines for Road Systems John
L. Campbell, 2012 This report completes and updates the first edition of NCHRP Report 600: Human
Factors Guidelines for Road Systems (HFG), which was published previously in three collections.
The HFG contains guidelines that provide human factors principles and findings for consideration
by, and is a resource document for, highway designers, traffic engineers, and other safety



practitioners.--Foreword.
  aashto roadway lighting design guide: Highway Engineering Mr. Rohit Manglik,
2024-05-02 EduGorilla Publication is a trusted name in the education sector, committed to
empowering learners with high-quality study materials and resources. Specializing in competitive
exams and academic support, EduGorilla provides comprehensive and well-structured content
tailored to meet the needs of students across various streams and levels.
  aashto roadway lighting design guide: Regulatory Reform United States. Congress. Senate.
Committee on the Judiciary, United States. Congress. Senate. Committee on the Judiciary.
Subcommittee on Administrative Practice and Procedure, 1980
  aashto roadway lighting design guide: European Road Lighting Technologies , 2001
  aashto roadway lighting design guide: Outdoor Lighting for Pedestrians Frank
Markowitz, 2021-12-30 Outdoor Lighting for Pedestrians shows how outdoor lighting is important
for pedestrians’ safety, personal security, and comfort, with major impacts on street, path, and park
aesthetics and neighborhood sense of place. Providing clear, basic technical background (accessible
to non-engineers), the book focuses especially on planning and policy concerns. It covers the
fundamentals of lighting technology; benefits, costs, and possible adverse impacts of lighting
enhancements; traditional and innovative approaches; planning and policy documents and practices;
aesthetics and placemaking; and technology trends in lighting design. This book is aimed primarily
at practicing transportation planners and engineers, generalist urban planners, safety advocates and
researchers, and university students. However, lighting designers and other professionals will also
find it useful. It considers how lighting can be coordinated with other potential improvements to
enhance the pedestrian environment for better walkability.
  aashto roadway lighting design guide: Hearings, Reports and Prints of the Senate Committee
on the Judiciary United States. Congress. Senate. Committee on the Judiciary, 1979
  aashto roadway lighting design guide: Signals, Traffic Software, and Lighting: Courses and
Basic References , 1988
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