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a policy on geometric design of highways and streets 2018 7th edition 5 1 serves as a
fundamental guideline for engineers, planners, and transportation professionals involved in the
development and maintenance of roadways. This comprehensive policy outlines essential principles
and criteria to ensure safety, efficiency, and accessibility in the geometric configuration of highways
and streets. The 7th edition, published in 2018, reflects the latest advancements and best practices in
roadway design, addressing various elements such as alignment, cross-section, sight distance, and
intersections. Section 5.1 specifically focuses on critical design factors that influence the overall
functionality and safety of transportation infrastructure. This article provides an in-depth exploration
of this policy's key components, emphasizing how the 2018 edition shapes modern highway and
street design. The discussion will include an overview of geometric design fundamentals, important
design controls, criteria for different roadway elements, and considerations for pedestrian and bicycle
facilities.
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Overview of the 2018 7th Edition Policy on Geometric
Design

The 2018 7th edition of the policy on geometric design of highways and streets represents the latest
comprehensive update to a widely referenced standard in transportation engineering. This edition
incorporates current research findings, technological advancements, and evolving user needs to
enhance roadway design quality. The policy provides guidelines for the physical layout and
dimensions of roadway elements to optimize safety, comfort, and operational performance. It
addresses both urban and rural contexts, covering a broad spectrum of highway and street types. By
adhering to this policy, agencies and designers can ensure consistency and reliability in roadway
geometric features, facilitating smoother traffic flow and reducing accident risks.



Key Design Controls and Criteria in Section 5.1

Section 5.1 of the 2018 7th edition policy on geometric design of highways and streets lays out
foundational design controls and criteria essential for effective roadway configuration. These controls
include considerations related to design speed, stopping sight distance, minimum curve radii, and
superelevation. The section emphasizes the importance of balancing safety with functional
requirements, ensuring that highway geometry accommodates the anticipated traffic volumes and
vehicle types. Additionally, Section 5.1 highlights environmental and topographical factors that
influence alignment selection and geometric features. The criteria set forth serve as benchmarks for
evaluating design alternatives during the planning and engineering phases.

Design Speed and Its Impact

Design speed is a critical control in geometric design, dictating the selection of curvature, sight
distance, and lane widths. According to Section 5.1, the design speed should reflect the intended
operating speed and roadway context. Selecting an appropriate design speed ensures that the
highway or street can safely accommodate vehicles traveling at expected speeds while minimizing
hazards.

Stopping Sight Distance Requirements

Stopping sight distance (SSD) criteria specify the minimum sight distance necessary for a driver to
perceive and react to obstacles safely. The 2018 7th edition details the SSD values based on design
speed and driver reaction times. Proper SSD implementation reduces rear-end collisions and improves
overall safety along the corridor.

Alignment and Cross-Section Design Principles

Proper alignment and cross-section design are fundamental components addressed by the policy on
geometric design of highways and streets 2018 7th edition 5 1. Horizontal and vertical alignments
must be carefully planned to provide smooth, safe, and efficient vehicle movement. The policy
outlines recommendations for curve radii, superelevation rates, and grade limitations to ensure driver
comfort and maintain vehicle stability.

Horizontal Alignment Considerations

Horizontal alignment refers to the plan view layout of the roadway, including tangents and curves.
The policy provides minimum radius requirements based on design speed and vehicle characteristics
to ensure safe turning maneuvers. Superelevation is used to counteract lateral acceleration forces,
enhancing vehicle stability on curves.

Vertical Alignment Factors

Vertical alignment deals with the roadway profile, including grades and vertical curves. The 2018 7th



edition specifies maximum grades for different roadway types to balance safety, vehicle performance,
and drainage needs. Crest and sag vertical curves must provide adequate sight distances for drivers.

Cross-Section Elements

The cross-section design includes lane widths, shoulder dimensions, medians, and clear zones. The
policy stresses the importance of providing adequate space for vehicles, bicyclists, and pedestrians.
Cross-section elements must be consistent with the functional classification of the roadway and
anticipated traffic demands.

Lane widths typically range from 10 to 12 feet depending on context

Shoulders provide space for emergency stops and recovery

Medians improve safety by separating opposing traffic flows

Clear zones minimize hazards adjacent to the travel lanes

Intersection and Interchange Geometric Standards

Intersections and interchanges are critical points where geometric design directly impacts safety and
traffic operations. The policy on geometric design of highways and streets 2018 7th edition 5 1
outlines standards for intersection layouts, turning radii, sight distances, and signal placement. Proper
geometric design at these locations minimizes conflict points and enhances traffic flow efficiency.

Intersection Layout and Design

Intersection geometry must accommodate all vehicle types, including large trucks and buses. The
policy recommends minimum turning radii and corner clearances to facilitate smooth turning
movements. Sight triangles at intersections are essential for ensuring adequate visibility between
conflicting traffic streams.

Interchange Geometric Criteria

Interchanges involve grade-separated junctions requiring careful design of ramps, merge/diverge
areas, and acceleration/deceleration lanes. The 2018 7th edition provides guidelines for ramp lengths,
curvature, and spacing to optimize safety and operational performance.

Pedestrian and Bicycle Facility Integration

The 2018 edition of the policy acknowledges the growing importance of multimodal transportation



and incorporates design guidelines for pedestrian and bicycle facilities within highway and street
projects. Integrating these facilities improves accessibility and promotes sustainable transportation
modes.

Sidewalk and Bicycle Lane Design

Sidewalks must be designed with appropriate widths, clearances, and accessibility features to
accommodate pedestrians safely. Bicycle lanes require sufficient width and separation from vehicular
traffic to provide a safe environment for cyclists. The policy emphasizes design consistency with
national accessibility standards and user comfort.

Crossing and Intersection Treatments for Non-Motorized
Users

Geometric design at crossings and intersections should include features such as curb ramps, refuge
islands, and signal timing adjustments to enhance pedestrian and bicyclist safety. Section 5.1 also
highlights the importance of sight distance and visibility considerations for non-motorized users at
these conflict points.

Safety and Operational Considerations

Safety and operational efficiency are overarching goals of the policy on geometric design of highways
and streets 2018 7th edition 5 1. The design criteria ensure that roadway geometry supports safe
speeds, proper vehicle handling, and clear driver expectations. Operational factors such as traffic
volumes, vehicle mix, and environmental conditions influence geometric decisions.

Roadway Safety Features

Design elements such as clear zones, guardrails, and signage placement are crucial for minimizing
crash severity and preventing run-off-road incidents. The policy provides guidance on incorporating
these features within the geometric framework.

Operational Efficiency and Capacity

Geometric design affects traffic flow capacity, delay, and queue lengths. Section 5.1 includes criteria
for lane additions, turn lanes, and grade separations to address congestion and improve travel time
reliability.

1. Ensure compliance with design speed and sight distance criteria

2. Optimize horizontal and vertical alignment for safety and comfort

3. Incorporate adequate cross-section elements for all users



4. Design intersections and interchanges to minimize conflicts
5. Integrate pedestrian and bicycle facilities thoughtfully

6. Apply safety features and operational improvements consistently

Frequently Asked Questions

What is the primary focus of Section 5.1 in the 7th Edition
(2018) of the Policy on Geometric Design of Highways and
Streets?

Section 5.1 primarily focuses on the criteria and guidelines for the geometric design of horizontal and
vertical alignments to ensure safety, efficiency, and comfort in highway and street design.

How does the 2018 7th Edition address design speed in
Section 5.1?

Section 5.1 emphasizes selecting an appropriate design speed based on the functional classification
of the roadway, terrain, and expected operating speeds to guide the geometric layout and ensure
safe travel conditions.

What are the key geometric elements discussed in Section 5.1
of the 7th Edition?

Key geometric elements include horizontal curves, vertical curves, superelevation, lane width,
shoulder design, and sight distance requirements necessary for safe and efficient highway and street
design.

Does Section 5.1 provide guidelines on sight distance
requirements?

Yes, Section 5.1 outlines minimum sight distance requirements for stopping, passing, and decision-
making to ensure drivers have adequate visibility to react safely to roadway conditions.

How does the 7th Edition's Section 5.1 address the design of
curves on highways and streets?

The section specifies criteria for horizontal and vertical curve design, including radius, length, and
superelevation, to balance safety, driver comfort, and environmental considerations.



Additional Resources

1. Policy on Geometric Design of Highways and Streets (2018), 7th Edition

This comprehensive guide by the American Association of State Highway and Transportation Officials
(AASHTO) provides standards and recommendations for the geometric design of highways and
streets. It covers design principles, safety considerations, and design controls for various types of
roadways. The 7th edition includes updated criteria reflecting recent research and technology
advancements to improve roadway safety and efficiency.

2. Highway Engineering and Traffic Analysis

This book offers an in-depth exploration of highway design and traffic flow principles, focusing on the
integration of geometric design with traffic operations. It discusses highway alignment, cross-section
design, and intersection geometry, emphasizing safety and mobility. The text is ideal for
transportation engineers aiming to align policy with practical design standards.

3. Urban Street Design Guide

Published by the National Association of City Transportation Officials (NACTO), this guide presents
innovative urban street design practices that promote safety, accessibility, and sustainability. It
complements traditional highway design policies by focusing on multimodal transportation and
complete streets concepts. The guide includes case studies and design examples relevant to city
planners and engineers.

4. Geometric Design of Roads Handbook

This handbook serves as a practical reference for engineers involved in the planning and design of
roadways. It provides detailed information on horizontal and vertical alignment, superelevation, sight
distance, and roadside safety features. The book integrates policy recommendations with hands-on
design procedures and calculation methods.

5. Traffic Engineering Handbook

A comprehensive resource covering traffic engineering principles, including the relationship between
traffic flow and geometric roadway design. The handbook discusses how geometric standards
influence traffic operations, capacity, and safety. It is widely used by professionals to ensure
compliance with design policies and improve transportation system performance.

6. Design of Urban Roads and Highways

This text focuses on the unique challenges and solutions in designing urban roadways, highlighting
the balance between traffic movement and land use. It addresses geometric design elements such as
lane width, turning radii, and intersection layouts within urban contexts. The book aligns closely with
policy frameworks that emphasize context-sensitive design.

7. Roadway Design Manual

Published by various state departments of transportation, roadway design manuals provide detailed
guidelines that complement national policies on geometric design. They cover standards for road
classification, design speed, and safety features tailored to regional conditions. These manuals are
essential for engineers implementing policy at the state and local level.

8. Complete Streets: Guidelines for Urban Street Design

This book advocates for the complete streets approach, integrating pedestrian, bicycle, and transit
facilities into traditional roadway design. It offers design strategies that align with policy goals
promoting safety and accessibility for all users. The guide provides practical tools for engineers and
planners to implement inclusive geometric designs.



9. Highway Capacity Manual (HCM), 6th Edition

The HCM provides methodologies for evaluating the capacity and performance of highway facilities,
closely linked to geometric design considerations. It includes analysis techniques that help engineers
assess the impact of design decisions on traffic flow and congestion. This manual supports policy
development by quantifying the effects of geometric features on roadway efficiency.
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