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CE 5402 ADVANCED HIGHWAY DESIGN

SYLLABUS

This course is designed to continue developing skills in the highway design process.  It includes consideration of cross section elements, vertical and horizontal alignment, super elevation and intersection design.  The lecture work is supplemented with use of ACAD’s Civil Design 3 a computer aided design package.

Text: A Policy on Geometric Design of Highways and Streets (1994/2001/2004) by American Association of State Highway and Transportation Officials, 
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Week



Subject



Chapter

1 Introduction to the AASHTO design guide
 and Civil Design 3



       I

2 Design controls vehicle, driver and traffic.           II

3 Elements of design - passing sight distance,
      III

decision distance, stopping distance, horizontal 

curves and super elevation.

4 Transition spirals, tables and sight distance
       III

requirements.  

5 Vertical alignment- vehicle performance,
        III

critical grades, sight distance.  

6 X-Section elements and typical sections in
          IV

design

7 Earthwork and mass diagrams as used in 

highway design.   

8 Design at grade intersections including off

II and IX 

tracking determination.     

9 Continue with intersections Use of turning 

 IX

templates to aid in the design of intersections.  

Demo with Autoturn.

10 Sight distance at intersections Type I to IV.

  IX

11 Use of surface models and triangulate irregular

network (TIN) and their development in Civil Design 3.

12 Site preparation and mapping as developed in EP.

13 Plan and profile preparation Civil Design 3

14 Freeway elements including weaving lanes, ramps
     X

and lane drops.

Grade


Quiz 1

20%


Quiz 2

20%


Final 


20%


Project and HW 
40%

	Date
	Reading
	Power Points
	Assignments

	01/12
	Orientation and Functional Class

Chap 1 p1-14
	
	

	01/14
	Design vehicle

Chap 2 p13-42
	
	Review Module 1 AutoCAD basics

	01/16
	Acceleration Characteristics
	
	Assign 1


	01/19
	MLK Day
	
	

	01/21
	Acceleration Continued
Accel Char
	
	Review Module 2 The AutoCAD Civil 3D Environment

	01/23
	Acceleration Cont
	
	Assign 2 Do Module 3 Exercise 6-turn in copy of drawing

	01/26
	Accel Review, Driver, traffic flow characteristics
	
	Assign 3

	01/28
	Traffic flow characteristics continued
	
	

	01/30
	Braking 
	
	Assign 4 
Assign 5 

	02/2
	Braking Cont
	
	

	02/04
	Stopping Dist
	
	

	02/09
	Superelevation
	
	Assign 6

	02/11
	Superelevation
	
	Assign 7

	02/13
	Super elevation transitions
	
	Assign 8

	02/16

	Spiral curves
	
	

	02/18
	Spiral Curves

Compound Curves
	
	Assign 9
	

	02/20
	Offtracking
And curve widening
	
	Assign 10
	

	02/23
	Horizontal sight distance and general horizontal alignment requirements
	
	
	

	02/25
	Vertical alignment and climbing lanes
	
	Assign 11
	

	
	
	
	
	

	02/27
	Vertical curves
	
	
	

	03/2
	Vertical Curves Crest
	
	Assign 12
	

	03/5
	Test 1
	
	
	

	03/7
	Review
	
	
	

	03/16
	Go over test and sag vertical curves
	
	Assign 13
	

	03/18
	Clearance at underpass
	
	
	

	03/20
	Acad 3D Surface and alignment
	
	Assign 14
	

	03/23
	Introduction to Intersections
	Intersection Basics
	
	

	03/25
	Low Speed Turning  Rds At Intersections
	
	Assign 15
	

	03/27
	Low Speed turning Rds- Geometry
	
	Assign 16
	

	03/30
	High Speed Turning Rds-Islands
	
	
	

	04/01
	Intersection  stopping distance
	
	
	

	04/03
	Intersections and ACAD
	
	Assign 17
	

	04/06
	Intersection and Railroad stopping dist

	
	
	

	04/08
	Intersection-common problems-Clear Sight Distance-Flaws-Pedestrians
	Flaws
Clear Sight Triangle
Pedestrian
	
	

	04/10
	ACAD- Sections
	
	Assign 18
	

	04/13
	Roundabout
	Roundabout
roundabout.pdf
	
	

	04/15
	Roundabout Cont
	
	
	

	04/17
	
	
	
	

	04/20
	
	
	
	

	04/22
	Test 2
	
	
	

	04/24
	Return test
	
	
	

	
	
	
	
	


