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This ebook provides a comprehensive overview of the American Association of State Highway and
Transportation Officials (AASHTO) guidelines on geometric design for highways and streets. It's a
critical resource for civil engineers, transportation planners, and anyone involved in the design,
construction, or maintenance of roadways. Understanding AASHTO's policies is crucial for ensuring
the safety, efficiency, and sustainability of our transportation infrastructure. The ebook meticulously
explains the principles behind AASHTO's recommendations, detailing the rationale for specific design
elements and offering practical applications. This in-depth analysis goes beyond a simple summary,
providing valuable insights into the underlying engineering principles and their impact on roadway
performance. The book is designed to be accessible to both experienced professionals seeking a
refresher and newcomers looking to grasp the fundamentals of highway and street geometric design.
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Introduction: The Importance of Geometric Design in Highway and Street Planning

Geometric design is the backbone of safe and efficient transportation infrastructure. It encompasses
the horizontal and vertical alignment of roadways, the design of cross-sections, and the layout of
intersections. AASHTO's guidelines provide a standardized framework for these design elements,



ensuring consistency and minimizing risks. Poor geometric design can lead to increased accident
rates, traffic congestion, and higher maintenance costs. Conversely, well-designed roadways improve
safety, enhance traffic flow, and contribute to a more sustainable transportation system. This guide
delves into the key aspects of AASHTO’s recommendations, offering a practical understanding of their
application.

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

Horizontal alignment deals with the location and shape of the roadway in the horizontal plane. Key
elements include:

Curves: AASHTO provides guidance on the design of horizontal curves, specifying minimum radii
based on design speed and other factors. This involves selecting appropriate curve types (circular,
spiral, etc.) and ensuring sufficient transition lengths for driver comfort and safety. Understanding
superelevation is crucial for safe curve negotiation.

Sight Distance: Adequate sight distance is essential for safe overtaking and stopping maneuvers.
AASHTO outlines requirements for various sight distances, including stopping sight distance (SSD),
passing sight distance (PSD), and decision sight distance (DSD). These distances are crucial in
determining the appropriate design speed and placement of vertical and horizontal curves.
Superelevation: This is the banking of curves to counteract centrifugal forces, allowing vehicles to
negotiate curves at higher speeds safely. AASHTO’s guidelines specify allowable superelevation rates,
considering factors like design speed, pavement friction, and curve radius.

Chapter 2: Vertical Alignment: Grades, Vertical Curves, and Sight Distance
Vertical alignment addresses the elevation of the roadway along its length.

Grades: Grades represent the slope of the roadway. Steep grades can impact vehicle performance
and safety, especially for heavy vehicles. AASHTO provides recommendations for maximum and
minimum grades based on the type of roadway and traffic characteristics.

Vertical Curves: These are used to transition between different grades. AASHTO provides design
criteria for vertical curves, focusing on providing adequate sight distance and ensuring a smooth
transition for vehicle operators. The length of a vertical curve directly impacts sight distance,
requiring careful consideration of design speed and the degree of grade change.

Sight Distance: Similar to horizontal alignment, sight distance is crucial for vertical alignment. The
design of vertical curves must ensure adequate sight distances are provided at crests and sags to
prevent accidents.

Chapter 3: Cross-Sectional Design: Lane Widths, Shoulders, Clearances, and Median Design
The cross-section defines the geometry of the roadway at any given point.

Lane Widths: AASHTO recommends specific lane widths based on design speed and traffic conditions.
Narrower lanes can increase congestion, while wider lanes may encourage higher speeds.

Shoulders: Adequate shoulders are crucial for emergency stops and providing space for slower-
moving vehicles. AASHTO provides guidance on minimum shoulder widths and pavement types.
Clearances: Sufficient clearances are needed for bridges, overhead structures, and other roadside
features. AASHTO specifies minimum clearances to prevent collisions and ensure safe passage for
oversized vehicles.

Median Design: The median separates opposing traffic flows. AASHTO provides guidance on median



design, considering factors like traffic volume, speed, and safety.

Chapter 4: Intersection Design: Roundabouts, Interchanges, and Signalized Intersections

Intersections are critical points in the roadway network. AASHTO offers design guidance for various
types of intersections:

Roundabouts: Roundabouts can improve safety and efficiency compared to traditional intersections.
AASHTO’s recommendations cover size, layout, and entry/exit design.

Interchanges: These are complex intersections designed for high-volume traffic flows. AASHTO
guidelines specify appropriate interchange types and design considerations, including ramp lengths,
curvature, and sight distances.

Signalized Intersections: Signalized intersections use traffic signals to control traffic flow. AASHTO
guidelines cover signal timing, phasing, and geometric design to optimize efficiency and safety.

Chapter 5: Design Considerations for Specific Road Types: Freeways, Arterials, Collectors, and Local
Roads

Geometric design varies depending on the functional classification of the road.

Freeways: High-speed, controlled-access highways with limited access points require specific design
considerations, including wide lanes, long curves, and ample shoulders.

Arterials: These roads carry significant traffic volumes and connect major areas. Design
considerations balance efficiency and safety for a mix of vehicle types and speeds.

Collectors: These roads serve as connectors between local roads and arterials. Design is often simpler
but still requires attention to safety and efficiency.

Local Roads: These roads serve local traffic and have lower speed limits. Design is often less complex
but still must meet basic safety requirements.

Chapter 6: Accessibility and Pedestrian Considerations: ADA Compliance, Sidewalks, and Crosswalks
Accessibility for pedestrians and people with disabilities is crucial. AASHTO's guidelines incorporate:

ADA Compliance: Designs must meet the Americans with Disabilities Act (ADA) standards to ensure
accessibility for people with disabilities. This includes ramps, curb cuts, and accessible pedestrian
signals.

Sidewalks: Adequate sidewalks are necessary for pedestrian safety and comfort. AASHTO provides
recommendations on sidewalk widths and design elements.

Crosswalks: Properly designed crosswalks are essential for safe pedestrian crossings. AASHTO
guidelines include design considerations for various types of crosswalks.

Chapter 7: Environmental and Sustainability Considerations: Minimizing Environmental Impact and
Promoting Sustainable Design Practices
Environmental sustainability is becoming increasingly important in transportation design.

Minimizing Environmental Impact: Designers must minimize the environmental impact of roadway
construction and operation, considering factors like habitat disruption, water pollution, and



greenhouse gas emissions.
Sustainable Design Practices: AASHTO promotes sustainable design practices, such as the use of
recycled materials, energy-efficient lighting, and the incorporation of green infrastructure.

Conclusion: The Future of Geometric Design and the Role of AASHTO

AASHTO's guidelines play a crucial role in ensuring safe, efficient, and sustainable transportation
systems. The future of geometric design involves integrating advanced technologies, such as
autonomous vehicles and intelligent transportation systems, into design considerations. Continuous
research and development will further refine AASHTO's recommendations, reflecting advancements in
materials, construction techniques, and traffic management strategies.

FAQs:

1. What is AASHTO's role in geometric design? AASHTO develops and publishes standards and
guidelines for geometric design, promoting consistency and safety in highway and street
construction.

1. How often are AASHTO's guidelines updated? AASHTO regularly updates its guidelines to reflect
advancements in technology, research, and safety standards.

1. Are AASHTO guidelines legally binding? While not legally binding in all cases, AASHTO
guidelines are widely adopted and often referenced in state and local regulations.

1. How do I access AASHTO's geometric design guidelines? The guidelines are available for
purchase through AASHTO's website.

1. What software is used to design roads according to AASHTO guidelines? Various software
packages, such as Civil 3D and MicroStation, are commonly used.

1. What are the key factors considered when designing horizontal curves? Design speed,
superelevation, sight distance, and curve radius are critical factors.



1. How does AASHTO address sustainability in geometric design? AASHTO promotes sustainable
practices through the use of recycled materials, energy-efficient designs, and minimizing
environmental impact.

1. What are the main differences in design considerations for freeways versus local roads?
Freeways emphasize high speeds and controlled access, while local roads prioritize safety and
accessibility for slower speeds and various users.

1. Where can | find more information on AASHTO's design standards? AASHTQ's website provides
detailed information and resources on their publications and standards.

Related Articles:

1. AASHTO Green Book: A Deep Dive: Explores the detailed contents and practical applications of
the AASHTO Green Book.

1. Sight Distance Calculations in Road Design: Focuses on the calculations and design implications
of sight distance according to AASHTO standards.

1. Superelevation Design and its Impact on Safety: Details the principles and practices of
superelevation design in road engineering.

1. Intersection Design Optimization using AASHTO Guidelines: Provides case studies and best
practices for intersection design.

1. ADA Compliance in Roadway Design: A Comprehensive Guide: Focuses specifically on
incorporating ADA compliance into roadway design.

1. Sustainable Roadway Design: Minimizing Environmental Impact: Discusses the latest trends in



environmentally friendly road design.

1. The Role of Technology in Modern Roadway Design: Examines the influence of technology, such
as 3D modeling and simulation, in AASHTO-compliant design.

1. Geometric Design for Rural vs. Urban Roads: Highlights the key differences in design
approaches for various road contexts.

1. Understanding AASHTO's Design Standards for Roundabouts: Offers a detailed analysis of
AASHTO's recommendations for roundabout design and construction.
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