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6 highway deSign eLementS

► purpoSe ► Learning oBjeCtive

To become familiar with the design equations, 
tables, and figures used for rural highway 
horizontal and vertical alignments as stated in 
Chapter 3 of AASHTO Green Book.

Be able to recognize the equations, 
tables, and figures in AASHTO Green 
Book that are applicable for design 
elements on rural highways

► required reSourCeS

• Selected sections (see the selections in the information section) from Chapter 3 of the AASHTO 
Green Book

• Answer sheet for the Critical Thinking Questions

►	CritiCaL thinking queStionS

1. What is the difference between nominal safety and substantive safety?
2. What is stopping sight distance? 
3. How to determine the maximum grade for a highway segments of a particular functional class?
4. What is the rate of vertical curvature (K) and how is K used to determine crest and sag vertical 

curve length?
5. Where can one find the maximum superelevation rate (Maximum e%) to determine the minimum 

radius of a horizontal curve?
6. What are superelevation runoff and tangent runout?

►	taSkS

Read the assigned reading material. Write down your answers to the Critical Thinking Questions. 
Prepare to discuss your thoughts in class.

►	deLiveraBLe

The completed answer sheet.

►	 information

A highway alignment contains a variety of elements that combine to achieve the goals for the 
design. Elements common to all functional classes such as the sight distance, superelevation, 
grades, horizontal and vertical alignments are discussed in Chapter 3 of the Green Book. Design 
elements related to roadway cross sections are discussed in Chapter 4. Intersections in Chapter 9 
and interchanges in Chapter 10. Each of the other chapters is dedicated to one particular functional 
class of facilities. 
It is important to know that you will need the basic horizontal and vertical curve equations that 
are covered in the introduction to transportation engineering course. Such fundamental knowledge 
of curve geometrics is necessary for you to understand the design equations in Chapter 3 of the 
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Green Book. It can be very helpful that you review those equations or keep the textbook used in the 
introduction course handy such that you can look up the equations whenever you have a question. 
The sections of Chapter 3 (2011, 6th edition of the Green Book) selected for this reading activity 
include: 3.2.1, 3.2.2, 3.2.3, 3.2.4, 3.3.3, 3.3.5, 3.3.12, 3.3.13, 3.4.1, 3.4.2, 3.4.6, 3.5.1, and 3.5.2. 
Note that these sections give you only the basic understanding of design elements required for the 
course project. For those serious about pursuing a career as a highway designer, reviewing and 
understanding the entire Chapter 3 is critical. Having reviewed all of subjects in this chapter will 
help you recall where to look for information when you need them. 

Activity 6 Highway Design Elements
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anSwer Sheet CritiCaL thinking queStionS aCtivity 6

Name:

1. Draw the process and the stages of highway planning and development process as a flow chart. Briefly 
annotate what each stage of the process is.

2. In which stage does assessment of the environmental impacts caused by the proposed project take place?

3. Which of the highway development stages involves geometric design (e.g., alignments, cross sections, 
intersections)?

4. What types of design tasks occur in the project development stage?

5. What are the products of the final design stage?
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Student noteS


