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This ebook provides a comprehensive overview of the American Association of State Highway and
Transportation Officials (AASHTO) policy on geometric design of highways and streets. It delves into
the crucial role of geometric design in ensuring safe, efficient, and sustainable transportation
infrastructure. The book examines the AASHTO's Green Book (A Policy on Geometric Design of
Highways and Streets) as the primary source, explaining its principles, guidelines, and recommended
practices. It explores the underlying rationale behind design elements such as horizontal and vertical
alignment, intersections, cross-sections, and sight distances, highlighting their impact on traffic flow,
driver behavior, and overall safety. The ebook also discusses the importance of considering
environmental factors, accessibility needs, and future traffic projections in the design process. This
resource is invaluable for civil engineers, transportation planners, students, and anyone involved in
the design, construction, or maintenance of roadways. Understanding AASHTO's guidelines is crucial
for complying with safety standards, optimizing infrastructure investment, and improving the overall
quality of life for road users.
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AASHTO's Geometric Design Standards (Article)

Introduction: The Importance of Geometric Design and the AASHTO Green Book

Geometric design is the backbone of safe and efficient roadways. It encompasses the placement and
design of roadway elements like horizontal and vertical alignments, intersections, cross-sections, and
sight distances. The American Association of State Highway and Transportation Officials (AASHTO)
publishes the "A Policy on Geometric Design of Highways and Streets," often referred to as the "Green
Book," which serves as the cornerstone for geometric design standards in the United States. This
guide provides engineers and planners with a framework for creating roads that accommodate
various traffic volumes, vehicle types, and user needs while prioritizing safety. Understanding and
applying AASHTO’s guidelines is crucial for creating roads that minimize accidents, improve traffic
flow, and enhance the overall transportation system. The Green Book's principles are based on
extensive research, data analysis, and best practices, continually evolving to address modern
challenges.

Chapter 1: Horizontal Alignment: Curves, Superelevation, Sight Distance

Horizontal alignment refers to the horizontal layout of a roadway, encompassing straight sections and
curves. Proper design is critical for safety and driver comfort. Curves are designed with varying radii
to manage vehicle speed and centrifugal force. Superelevation (banking) is incorporated into curves
to counteract the centrifugal force, allowing vehicles to navigate curves at higher speeds safely. Sight
distance is paramount; curves must be designed with adequate sight distance to allow drivers
sufficient time to react to obstacles or hazards. AASHTO provides specific guidance on minimum radii,
superelevation rates, and sight distance requirements based on design speed and other factors.

Chapter 2: Vertical Alignment: Grades, Crest and Sag Vertical Curves, Sight Distance

Vertical alignment deals with the vertical profile of the road, including grades (slopes) and vertical
curves. Steep grades can be challenging for vehicles, particularly trucks, and may limit sight distance.
Vertical curves are used to transition between different grades, ensuring smooth transitions and
minimizing driver discomfort. Crest vertical curves (convex curves) and sag vertical curves (concave
curves) have distinct sight distance requirements. AASHTO’s guidelines dictate minimum lengths for
vertical curves to provide sufficient sight distance for safe stopping and passing.

Chapter 3: Intersection Design: Types of Intersections, Design Elements, Safety Considerations

Intersections are critical points in the road network, often prone to accidents. AASHTO provides
detailed guidelines for designing various intersection types, including at-grade intersections (e.g.,
four-way stops, traffic signals), grade separations (e.g., overpasses, underpasses), and roundabouts.
Design elements such as lane widths, turning radii, channelization, and sight distance are crucial for
safe and efficient operation. AASHTO emphasizes minimizing conflict points and providing clear sight
lines to reduce the risk of collisions.

Chapter 4: Cross-Sections: Lane Widths, Shoulders, Medians, Drainage

The cross-section defines the roadway’s geometry at any given point. AASHTO specifies minimum
lane widths, shoulder widths, and median widths based on design speed and road type. Adequate
shoulder width is vital for emergency stopping and for accommodating slower-moving vehicles.



Medians provide separation between opposing traffic flows and improve safety. Proper drainage is
crucial to prevent water accumulation and road damage. AASHTO guidelines address drainage design
principles to ensure efficient water removal.

Chapter 5: Sight Distance: Design Criteria and Calculation Methods

Sight distance is the distance a driver can see ahead under various conditions. Adequate sight
distance is essential for safe braking and maneuverability. AASHTO outlines different sight distance
criteria, including stopping sight distance (SSD), passing sight distance (PSD), and decision sight
distance (DSD), all dependent on design speed, grade, and other factors. The Green Book provides
formulas and methods for calculating these distances.

Chapter 6: Design Considerations for Different Road Types: Freeways, Arterials, Local Roads

Geometric design principles vary depending on the type of roadway. Freeways, arterials, and local
roads have different traffic volumes, speeds, and access requirements. AASHTO provides tailored
design guidelines for each road type, reflecting these differences. For example, freeways have higher
design speeds and require wider lanes and shoulders compared to local roads.

Chapter 7: Accessibility and Pedestrian Considerations: ADA Compliance and Walkability

AASHTO’s guidelines emphasize the importance of accessibility for all road users, including
pedestrians and people with disabilities. Design features must comply with the Americans with
Disabilities Act (ADA) standards. This includes providing accessible sidewalks, curb ramps, and
crosswalks. Walkability is also a key consideration, with attention paid to creating pedestrian-friendly
environments that encourage walking.

Chapter 8: Environmental and Sustainability Considerations: Impact Assessment and Mitigation

Modern road design considers environmental impacts and sustainability. AASHTO encourages
minimizing the environmental footprint of roadways through careful planning and mitigation
measures. This includes assessing impacts on wildlife habitats, water resources, and air quality and
implementing measures to reduce these effects. Sustainable materials and construction practices are
also encouraged.

Chapter 9: Future Trends and Technological Advancements: Connected and Automated Vehicles

The advent of connected and automated vehicles (CAVs) is reshaping geometric design
considerations. AASHTO is adapting its guidelines to address the unique requirements of CAVs,
including communication infrastructure, lane markings, and safety features. The potential impacts of
CAVs on traffic flow, capacity, and safety are still being researched and integrated into the evolving
design standards.

Conclusion: The Ongoing Relevance of AASHTO Guidelines in a Changing Transportation Landscape

AASHTO's geometric design guidelines remain crucial for creating safe, efficient, and sustainable
transportation infrastructure. The Green Book provides a flexible framework that can adapt to
technological advancements and changing societal needs. By adhering to these guidelines, engineers
and planners can ensure that our roadways serve the needs of all users and contribute to a more
sustainable future.



---

FAQs:

What is the AASHTO Green Book? It's a comprehensive guide published by AASHTO outlining1.
standards for geometric design of highways and streets.

Who uses the AASHTO Green Book? Civil engineers, transportation planners, contractors, and2.
government agencies involved in road design and construction.

How often is the Green Book updated? It's periodically revised to reflect advancements in3.
technology and best practices.

Are the AASHTO guidelines mandatory? While not legally mandatory everywhere, they are4.
widely adopted as best practices and often incorporated into state and local regulations.

What are the key design elements covered in the Green Book? Horizontal and vertical5.
alignment, intersections, cross-sections, sight distances, and accessibility.

How does the Green Book address safety? By specifying minimum design standards for various6.
elements that mitigate accident risks.

What are the environmental considerations in the Green Book? Minimizing environmental7.
impacts through sustainable design and mitigation measures.

How does the Green Book address the impact of connected and automated vehicles? It's8.
currently evolving to integrate the considerations and challenges posed by CAV technology.

Where can I find the AASHTO Green Book? It's available for purchase directly from AASHTO or9.
through online retailers.

---

Related Articles:

Optimizing Intersection Design for Enhanced Safety and Efficiency: Explores advanced1.
intersection designs to improve safety and reduce congestion.

The Impact of Superelevation on Curve Design and Driver Safety: Focuses on the role of2.
banking in mitigating centrifugal forces on curves.

Sight Distance Analysis and its Importance in Roadway Design: Details the various sight3.
distance calculations and their significance for safety.

Sustainable Roadway Design: Integrating Environmental Considerations into Geometric Design:4.
Examines sustainable practices in roadway construction.



Accessibility in Roadway Design: Meeting the Needs of All Road Users: Discusses the ADA5.
compliance aspects of road design.

The Role of Geometric Design in Reducing Traffic Congestion: Analyzes how geometric design6.
impacts traffic flow.

Advanced Geometric Design Techniques for High-Speed Roads: Explores design considerations7.
for high-speed roadways.

The Future of Roadway Design: Integrating Connected and Automated Vehicles: Discusses the8.
impact of CAVs on future roadway design.

A Comparative Analysis of Different Intersection Types: Compares the safety and efficiency of9.
different intersection designs (e.g., roundabouts vs. traffic signals).
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