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COURSE DESCRIPTION:
This course presents an overview of street and highway design from concept to construction. Topics include highway planning, design, and construction as well as driver, vehicle, and traffic characteristics, highway capacity, sight distances, design of cross section and grade line, and drainage. Upon completion, students will be able to determine the best and most economical highway design practices. CORE
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

3 hours
Lab Credit Hours



0 hours  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical  lab hours as 3:1 or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Comprehend the relationship between the design criteria and the roadway.
· Comprehend the geometric layout of a roadway with design considerations.
· Create an existing ground profile and design a vertical alignment.
· Create a plan profile using all the design components.
· Comprehend how to calculate earthwork volumes.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to highway design and construction.
· Psychomotor – Apply principles of highway design and construction.
· Affective – Value the importance of adhering to policy and procedures related to highway design and construction.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – DESIGN CRITERIA

	MODULE DESCRIPTION – The purpose of this module is to teach the students the relationship between the design criteria and the roadway.  Topics include functional class, design speeds, minimum horizontal curve radii, K value, minimum crest and sag, pavement width, side slopes, and vertical minimum clearance. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Comprehend the relationship between the design criteria and the roadway.
	A1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify the functional class information.
A1.1.2
Explain how to determine the minimum horizontal curve radii distances based on design speed.
A1.1.3
Explain how to determine a minimum K value for crest and sag.

A1.1.4
Identify various pavement width standards.

 
	2
3

3

2

	MODULE A OUTLINE:
· General Information
· Functional class

· Design speeds

· Minimum horizontal curve radii

· K value

· Minimum crest and sag

· Pavement width

· Paved and graded shoulders

· Side slopes / Road side clear zones

· Vertical minimum clearance 




	MODULE B – HORIZONTAL ALIGNMENT

	MODULE DESCRIPTION – The purpose of this module is to teach the students the geometric layout of a roadway with design considerations.  Topics include sight triangles, minimum horizontal curve radii, and stations and annotations.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Comprehend the geometric layout of a roadway with design considerations.
	B1.1
Produce a Horizontal Alignment for assigned project.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Define and describe the various considerations of a sight triangle.

B1.1.2
Explain the design impact of sight triangles.
B1.1.3
Describe how to input the tangent and radius to build a curve.
B1.1.4
Explain the correct process for determining what stations and annotations are to be displayed.
B1.1.5
Explain the design elements of a horizontal curve.
	3
3

3
2

2

	MODULE B OUTLINE:
· Horizontal alignment

· Sight Triangles

· Minimum horizontal curve radii

· Stations and annotations




	MODULE C – PROFILING

	MODULE DESCRIPTION – The purpose of this module is to teach the students to create an existing ground profile and design a vertical alignment.  Topics include stopping sight distance and k value.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Create an existing ground profile and design a vertical alignment.
	C1.1
Create an existing ground profile and design a vertical alignment.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain how to load an existing digital terrain model (DTM).

C1.1.2
Explain how to cut an existing ground profile along a horizontal alignment.

C1.1.3
Describe how to ensure that an adequate stopping sight distance is met.

C1.1.4
Explain how to design a vertical alignment using determined design values. 

C1.1.5
Describe how to annotate the vertical alignment.
	3
3

3

3

2

	MODULE C OUTLINE:
· Create existing ground profiles

· Design vertical alignment

· Stopping sight distance

· K value



	MODULE D – PLAN PROFILE

	MODULE DESCRIPTION – The purpose of this module is to teach the students to create a plan profile using all the design components.  Topics include attaching the survey, horizontal alignment, required file, and profile/vertical design.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Create a plan profile using all the design components.
	D1.1
Combine all design files into a plan profile sheet.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Describe how to attach the survey.
D1.1.2
Describe how to attach the horizontal alignment.
D1.1.3
Describe how to attach the required file.

D1.1.4
Describe how to attach the profile/vertical design.

	2
2

2

2

	MODULE D OUTLINE:
· Plan profile

· Create the required file

· Generate planned profile sheets




	MODULE E – CROSS SECTIONING

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to calculate earthwork volumes.  Topics include a typical roadway template, calculating volume using the average and prismodial methods, and creating cross sections.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Comprehend how to calculate earthwork volumes.
	E1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain how to use a typical roadway template.
E1.1.2
Explain how to use the average in method in calculating volumes.

E1.1.3
Explain how to use the prismodial method in calculating volumes. 

E1.1.4
Explain how to create cross sections.
	2
3

3

2

	MODULE E OUTLINE:
· Cross sectioning

· Typical roadway templates

· Process cross sections




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	
	50%
	50%
	

	Module B
	
	40%
	60%
	

	Module C
	
	20%
	80%
	

	Module D
	
	100%
	
	

	Module E
	
	50%
	50%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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