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1.  Finish Exercise 1 – Creating an Alignment with the Alignment Layout Tools from WorkBook 5 ‐ 
AutoCad_Civil_3D_Surface tutorial file. Save the file from this exercise to Align_1 Exercise 1
_Lastname_Firstname.pdf. Upload this file to Canvas.

2.  Finish Exercise 2 –Adding Free Curves and Spirals to an Alignment from WorkBook 5 ‐ 
AutoCad_Civil_3D_Surface tutorial file. Save the file from this exercise to Align_1 Exercise 2
_Lastname_Firstname.pdf. Upload this file to Canvas.

3.  Finish Exercise 3 –Adding Floating Curves to an Alignment from WorkBook 5 ‐ 
AutoCad_Civil_3D_Surface tutorial file. Save the file from this exercise to Align_1 Exercise 
3_Lastname_Firstname.pdf. Upload this file to Canvas.

4.  Finish Exercise 4 –Editing the Layout Parameter Values of an Alignment from WorkBook 5 ‐ 
AutoCad_Civil_3D_Surface tutorial file. Save the file from this exercise to Align_1 Exercise 
4_Lastname_Firstname.pd. Upload this file to Canvas.

5. Finish Exercise 5 –Grip Editing an Alignment from WorkBook 5 ‐AutoCad_Civil_3D_Surface tutorial 
file. Save the file from this exercise to Align_1 Exercise 5_Lastname_Firstname.pdf. Upload this 
file to Canvas.

6.  Finish Exercise 6 –Applying a Mask to an Alignment from WorkBook 5 ‐ AutoCad_Civil_3D_Surface 
tutorial file. Save the file from this exercise to Align_5 Exercise 6_Lastname_Firstname.pdf. 
Upload this file to Canvas.

7. Finish Exercise 7 – Creating Offset Alignments in Workbook 5 ‐AutoCad_Civil_3D_Surface tutorial 
file. Save the file from this exercise to Align_6A Exercise 7_Lastname_Firstname.pdf. Upload this 
file to Canvas.

8. Finish Exercise 8 – Editing and Offset Alignment in Workbook 5 ‐AutoCad_Civil_3D_Surface 
tutorial file. Save the file from this exercise to Align_6A Exercise 8_Lastname_Firstname.pdf. 
Upload this file to Canvas.

9.. Finish Exercise 9 – Adding a Widening to an Offset Alignment in Workbook 5 ‐ 
AutoCad_Civil_3D_Surface tutorial file. Save the file from this exercise to Align_6A Exercise 
9_Lastname_Firstname.pdf. Upload this file to Canvas.

10. Finish Exercise 10 – Editing an Offset Widening in Workbook 5 ‐AutoCad_Civil_3D_Surface 
tutorial file. Save the file from this exercise to Align_6A Exercise 10_Lastname_Firstname.pdf.
Upload this file to Canvas.

The workbooks used for L8 to L12 are found in the files folder of Canvas. Lecture 8 will use 
Workbook 5. The drawings used are found in 
https://my.civil.utah.edu/~bartlett/CVEEN%201400/Drawings/

Learning Objectives
Monday, February 26, 2024 1:48 PM
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https://my.civil.utah.edu/~bartlett/CVEEN%201400/Drawings/


Horizontal Curves
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Introduction to Horizontal Curves - Degree of Curves
Monday, February 27, 2023 1:48 PM
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https://youtu.be/vxHLFa1lj9w


Horizontal curve Formulas
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Introduction to Horizontal Curves - Formulas
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https://youtu.be/6cjL3RkiTvo


For design of vertical and horizontal curves, see
https://knowledge4civil.wordpress.com/page/101/
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Roadway Geometry - Alignment in Plan View
Monday, February 27, 2023 1:48 PM
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https://knowledge4civil.wordpress.com/page/101/


Tangents may be defined as the straight lines obtained by joining two successive 
points of intersections of the two straight traverse lines along the road route. Net 
length of tangents in between two curves is obtained by deducing tangents to the 
curves at adjacent deviation points or intersection points.

Net length of tangent of the first or last line 
Li = Di - Ti or, Li = Di - Ti-1

And for intermediate line 
Li = - (Ti + Ti+1) 

Di = Distance between IPs 

Ti = Tangent length of i curve

Ti+1 = Tangent length of curve next to i curve 

(from WordPress.com)
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Roadway Geometry - Tangents
Monday, February 27, 2023 1:48 PM
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Engineering Stationing
Scott Peterson

© Steven F. Bartlett, 2023

Roadway Geometry - Stationing
Monday, February 27, 2023 1:48 PM
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https://www.youtube.com/watch?v=DVBYnE51fnM


© Steven F. Bartlett, 2023

Design of Horizontal Curves
Monday, February 27, 2023 1:48 PM
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Types of Curves
Monday, February 27, 2023 1:48 PM
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Design Considerations
Monday, February 27, 2023 1:48 PM
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Superelevations
Monday, February 27, 2023 1:48 PM
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Superelevation
Monday, February 27, 2023 1:48 PM
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Superelevation Transitions
Monday, February 27, 2023 1:48 PM
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Runoff
Monday, February 27, 2023 1:48 PM
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Superelevation Transition
Monday, February 27, 2023 1:48 PM
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CVEEN 1400 Horizontal Curve and Stakeout

Optional - Creating Alignment
Tuesday, January 29, 2019 1:48 PM
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https://youtu.be/wndR-O7zHF0


Home/Alignment/Create Alignment from Objects/Select both lines/Enter•
Alignment Direction (Reverse)•

Set Default Radius to 60.96 m (200 ft)○

Enter○

Alignment appears on screen○

Create Alignment Box Appears•

Creating alignment from regular lines

Create New Layer•
Name New layer Photo•
Select New Layer•
Attach/Incheon Global Campus Lot.jpg/open•
OK•
Select insertion point and insert•
Draw line on the 100 ft scale in photo•
Select line•
Hold down shift key•
Select photo•
Select end of line to make a hot grip (turns) red•
Press space bar 3 times•
Specify scale factor: select R for reference in command box•
Select one end of line•
Select other end of line•
Specify new length = 30.48 (100 feet = 30.48 meters)•

Horizontal Curve Creation and Stakeout Instructions

Optional - Creating Alignment (cont.)
Tuesday, January 29, 2019 1:48 PM

   L8 - Horizontal Curves Page 16    



Select alignment•
Right Click•
Edit Alignment Labels•
Major Station/Increment/50•
Minor Station/Increment/10•
Type: Major Stations•
ADD>>•
Type: Geometry Points•
ADD>>•
Apply•

Changing Station on Alignment

Creating Cogo Points at Beginning Point, BP, Point of Curvature PC, Point of 
Tangency PT, and End Point EP: on Alignment at Stations

Prospector/Alignments/Centerline Alignments/Alignment - (1) (Click on this 
Alignment)

•

Home/Points/Create Points - Alignment/At Alignment Geometry/•
The Create Points Box Appears with Select Alignment in Command Box 
(Ignore this box for now)

•

Select Alignment (Hover over until it turns white), then Click•
Command Box asks for Starting Station <0+000.000), we do not want to 
change this, strike {Enter}

•

Command Box asks for Ending Station <0+308.55), we do not want to 
change this, strike {Enter}

•

Enter a point description (leave blank)•
Specify a point elevation (.) (leave blank)•
Repeat this several times for point description and specify point•

Home/Points/Create Points - Alignment/Measure Alignment•
The Create Points Box Appears with Select Alignment in Command Box•
Select Alignment•
Starting Station 0+00•
Ending Station 0+324.25•
Enter a point description (leave blank)•
Specify a point elevation (0)•
Repeat this several times•

Creating Additional Cogo Points on Alignment at Stations

Optional - Modify Alignment Stationing and Points
Tuesday, January 29, 2019 1:48 PM
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Home/Toolspace/ToolBox/Reports Manger/Alignment/Stakeout Alignment 
Report

•

Dialog box appears•
Make sure that alignment is selected on list of alignments•
Select Angle type as Turned + (+ = clockwise)•
Select Point Occupied (use PI - Point of Intersection)•
Select Backsight Point (Point 1 point at Sta. 0+000.00)•
Station Increment = 20 m•
Station offset = 0•
Save report to:  Pick folder where you want to save the report•
Create Report as CivilReport.html•
After saving, check the report to see that it is correct •
Save the drawing as IGCCurve .dwg•

Select Alignment•
Double Click until light blue squares appear•
Right Click•
Edit Alignment Labels•
Change Major Station increment to 100 m•
Apply•
Change Minor Station increment to 50 m•
Apply•
Type: Geometry points•
Add•
In pop-up submenu leave at default•
Ok•
Apply•
OK•

Modifying Alignment Stationing So That Station of PC and PI can be seen

Optional - Stakeout Alignment Report
Tuesday, January 29, 2019 1:48 PM

   L8 - Horizontal Curves Page 18    



Optional - Stakeout Report Continued
Tuesday, January 29, 2019 1:48 PM
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6:100 = X/45

Blank
Tuesday, January 29, 2019 1:48 PM
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