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ORD Lesson 3: Roadway Curves & Spirals 
 

 

Learning Objective: This lesson is intended to teach you how to compute and locate the transition 
locations on both a simple (circular) curve and spiraled curve.  

Task 1: Getting Started 
 

1. Open ORD and select “Browse”. Locate and open Lesson2.dgn file used in the previous lesson. 
2. Verify the working units of the drawing are in feet by doing the following: 

 Select the File Tab and then select Settings 
 Select File and then Design File Settings 
 Select “Working Units” from the Category box and verify the settings are as shown below. 

Once correct, select OK and return to the drawing. 
 

 

 

 

 

 

 

 

 

 

Important Notes: 
Unless otherwise noted, all tools in this exercise can be accessed using 
the “OpenRoads Modeling” workflow. 
 
All alignments should be created using the civil geometry tools 
discussed in Lesson 2. (Do not use basic drawing tools) 
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Task 2: Drawing Curve Combinations for Road Design 

1. Place a tangent of 1,000’ in any direction, making sure to set the Geom_Baseline feature definition 
to active. 

2. Now, place another tangent of the same length, such that ∆ (I) between the two tangents is 25 
degrees. 

3. Use the Arcs Tool to create a simple circular curve (no spirals) with a 1000’ radius between the 
two tangents.  

4. Use the Complex Geometry Tool to combine your tangents and curve to create an alignment. 
5. Using the table below, determine the minimum superelevation required on a two-lane roadway 

with a design speed of 40-mph. Note: AASHTO specifies not to interpolate using this table and to 
use the values from the next lowest radius value. 
 

 

Table 3-8 A Policy on Geometric Design of Highways and Streets 7th Edition (AASHTO) 

 

e = _________% 
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6. Using the superelevation value determined in Step 4 and a ∆ value of 0.57%, use the equation 
and table below to determine the transition length (𝐿𝐿𝑟𝑟): 

 

Equation 3-23. A Policy on Geometric Design of Highway and Streets 7th Edition (AASHTO) 

 

Lr = __________ feet 

 
 

7. Now, compute the length of transition runout (𝐿𝐿𝑡𝑡) using a 2% normal crown and the formula 
presented below: 

 

Equation 3-24. A Policy on Geometric Design of Highway and Streets 7th Edition (AASHTO) 

 

 

 

Lt = ____________ feet 
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8. Change the workflow from OpenRoads Modeling to Drawing and select the Annotate Ribbon. 
9. Using the curve and tangents that you drew in steps 1 through 3 and the dimensioning tools, 

dimension the following on the left side of the curve only (the right side is identical). Read the 
notes below before dimensioning.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a. The tangent runout (Lt). 
b. The end of tangent runout to the beginning of the curve runoff (0.67Lr). 
c. The radius of the curve. 

 

 

 

 

 

Important Note: 
 
AASHTO states “The proportion of runoff length (Lr) placed on the 
tangent varies from 0.6 to 0.8 (i.e. 60 to 80 percent) with a large 
majority of agencies using 0.67”. Therefore, for this lesson, let’s use 
0.67 (or 67%). 
 

 

Important Note: 
 
To place the dimensions on the tangent, you may need to use the 
basic drawing tools to create a vertical line perpendicular to the 
tangent (using the place line and perpendicular snaps) at the end of 
the curve. Then, use the Move Parallel Tool to place copies of the 
line at the correct distance from the end of the curve, similar to 
what’s shown below (except with actual values). 
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Task 3: Drawing a Reversed Road Curve 

1. Switch back to the OpenRoads Modeling workflow. 
2. Add another 1000’ tangent to the left side of your original tangent. This time, change ∆ (I) to 20 

degrees, in the opposite direction of the original curve (creating a reverse curve).  
3. Repeat Steps 4 through 6 in Task 2 to design and draw a curve that will leave a minimum of 300’ 

of normal crowned roadway between the tangent runouts of each curve. Using the table below, 
be sure to select a radius for your curve that does require the use of spirals. 

4. Use the Complex Geometry tool to combine your alignment created in Task 2 to your newly 
created tangent/curve. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 3-18. A Policy on Geometric Design of Highways and Streets 7th Edition (AASHTO) 

 

 

Helpful Tips: 
• The table below presents the allowable maximum radius of a curve in which 

spirals should be used (i.e. radii greater than the values presented in table do 
not need a spiral). 

 
• Remember to create a spiraled curve the Spiral-Arc-Spiral Tool, as discussed 

in Lesson 2. 
 

• Remember, for a spiraled curve, all of the superelevation transition occurs 
within the spiral. According to AASHTO, the length of spiral should be equal to 
the length of your superelevation transition (i.e 𝐿𝐿𝑟𝑟 = 𝐿𝐿𝑠𝑠) 
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5. Indicate the values used of e (%), Lr, and Lt for the second curve below: 
 

 
e = ________%          Lr = Ls = _________ feet       Lt = _________ feet 

 
 

6. Use the dimensioning tools in the Drawing workflow and Annotate Ribbon to dimension the 
items below on the right side of the curve only (the left side is identical). Your drawing should 
look similar to the image shown below. 

a. The tangent runout (Lt). 
b. Length of spiral (𝐿𝐿𝑠𝑠) 
c. Radius of the curve. 
d. Distance between tangent runouts. 

 

Task 4: Using Design Standards to Check Your Horizontal Geometry 

In this task, we will use OpenRoads to check our horizontal geometry against your projects design 
standards. In this lesson, we are using the 7th edition of A Policy on Geometric Design of Highways and 
Streets (Green Book) published by AASHTO, which are included with OpenRoads by default. We could 
equally create and incorporate state or local standards if necessary.  

1. Reset the workflow to OpenRoads Modeling. 
2. Use the Transform Tools to create a copy of the alignment you created in Tasks 2 and 3. Do not 

copy the dimensions. 

 

 

 

 

 

Caution: 
 
In general, you should refrain from using the Transform Tools to modify 
civil geometry, as it simplifies the geometry of the alignment and may 
remove some (or all) of your rules-based references. 
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3. Select the alignment and change the radius of the left-most curve to 300’. 
4. Under the Geometry Ribbon, in the General Tools toolbox, select the dropdown next to 

Standards and select Design Standards Toolbar.  
 

 
 

5. Once selected, the Design Standards Toolbar (shown below) will display. You can dock this by 
click and dragging it to your preferred location on your toolbar.  
 

 
 

6. In the Design Standards Toolbar, using the left drop down, select standard shown below.  
 

 
7. With the appropriate design standard selected, select the Set Design Standard icon shown on 

the right to toggle the design standard on. 
8. The software will then prompt you to “Select Complex Element”. Select the alignment created in 

Step 5 of this task. Once selected, right click to exit. 
9. Use the scroll wheel to zoom in on the alignment. You should notice a circle with a red x located 

on the leftmost curve, as shown below.  
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10. Use your pointer to hover over the error icon. You will notice a message appears, indicating your 
curve radius is below the allowable minimum of your design standard (7th Edition AASHTO 
Green Book). 

 
 

Note: This would likely indicate you will need to adjust your curve geometry to meet the 
minimum radius requirement and/or ask for a design exception from the project owner.  
 
The Design Standards Tool is a very useful check to verify your design is meeting the required 
specifications! 

 

11. To see a list format of all of the errors and warnings found within your alignment, open the Civil 
Message Center, located under the Standards dropdown. Be sure to select “Errors” or 
“Warnings” along the top of the message center to see only the errors and/or warnings. 
 

 
 

 

 

Notice the error symbol on 
the left most curve 
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Task 5: Printing your Work 

1. Change the workflow to Drawing, and select the Place Text Tool under the Annotate Ribbon.  
2. Place text near your alignments that provides the values for 𝐿𝐿𝑟𝑟, 𝐿𝐿𝑡𝑡, e, and R from Tasks 2. 
3. Use the Place Fence Tool around both your alignments from Tasks 2 and 3 along with the 

text you just created.  
4. Use the print settings shown in the figure below. 
5. Submit the following: 

a. PDF printout of your alignments and values used. 
b. Lesson2.dgn file. 
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