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A Practical Guide to AutoCAD® 2021 
 
Introduction 
Congratulations on choosing this course to help you learn how to use AutoCAD 2021. The term “practical” is 
used in the title because this course focuses on what you need to effectively use AutoCAD 2021, and does 
not complicate your learning experience with unnecessary details of every feature in the product. Should you 
want to pursue aspects of features and functionality in greater detail than provided in this course, you are 
directed and guided to that information. 
 
Each lesson contains the concepts and principles of each feature to provide you with the background and 
foundation of knowledge that you need to complete the lesson. You then work through exercises to reinforce 
your understanding and provide you with practice on common tasks that other professionals are performing 
with AutoCAD 2021 in the workplace every day. 
 
Most lessons include a Challenge Exercise at the end.  These exercises ask you to perform tasks based on 
what you learned in the lesson without the step-by-step instructions to test your skills and understanding of 
the new material. 
 
When you complete this course, you will be armed with the background and knowledge to apply AutoCAD to 
your job tasks, and become more effective and productive in your job. 
 
 
 
Course Objectives 
The objectives of this course are performance based. In other words, once you have completed the course, 
you will be able to perform each objective listed. If you are already familiar with AutoCAD, you will be able to 
analyze your existing workflows, and make changes to improve your performance based on the tools and 
features that you learn and practice in this course. 
 
After completing this course, you will be able to: 
 

• Understand the user interface 
• Navigate through drawings with pan and zoom commands 
• Create drawing objects, including lines, arcs, and circles 
• Create and modify polylines, including rectangles and polygons 
• Use Layers to differentiate drawing objects 
• Draw using Polar Tracking and coordinate methods 
• Use Object Snaps and Object Snap Tracking 
• Modify drawing objects 
• Duplicate drawing objects 
• Extract information from drawings with measuring tools 
• Create and modify hatch patterns 
• Create, insert, and modify blocks 
• Work with external references 
• Import a PDF 
• Create and scale paper space layouts and viewports 
• Print scale drawings and check plots 
• Detail drawings with text, dimensions, and leaders 
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Downloading and Installing the Datasets 
In order to perform the exercises in this book, you must download a zip file and install the datasets. 
 
Type the address below into your web browser to load the page where you can download the dataset. 
www.cadapult-software.com/data 
 
Unzip the Files 
Unzip the file APG_AutoCAD2021.zip directly to the C drive. The zip file will create the following folder 
structure: 
 
C:\A Practical Guide\AutoCAD 2021\Files for Exercises 
 

 
 
 
Exercises 
The exercises in this course have been carefully chosen and designed to represent common tasks that are 
performed by design professionals.  
 
The exercise files are from many different industries and are meant only to be examples. It’s important to 
focus on the tools being shown and how you could apply them to your project and industry.  
 
Exercises provide higher level process information throughout the exercise tasks. You are given information 
about not only what to do, but why you are doing it. In most cases, an image is included to help guide you. 
 
Most lessons include a Challenge Exercise at the end.  These exercises ask you to perform tasks based on 
what you learned in the lesson without the step-by-step instructions to test your skills and understanding of 
the new material.  If you get stuck in these exercises go back and review the information in the lesson for 
guidance. 
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Foreword 

Welcome to the wonderful world of AutoCAD.  I say that somewhat tongue and cheek as learning AutoCAD 
can be somewhat daunting – and no doubt why you’ve chosen to pick up this book.  I commend you for not 
trying to learn AutoCAD completely on your own (a dreadful route to take) but for relying on the skillful 
guidance of Tracy Chadwick and Rick Ellis.  These two award winning authors have been teaching AutoCAD 
for many years and know exactly what it takes to lead the beginning user through the oft overwhelming tools 
inside of AutoCAD.  This A Practical Guide of AutoCAD 2021 will focus on the all-important basics of the 
product and steer you clear of the nonessential tools (you can tackle those later when you are more 
seasoned!)  There is a right and a wrong way to use AutoCAD…this book will ensure that you learn how to 
use it the “right” way! 

I taught AutoCAD at the collegiate and professional level for 11 years before joining Autodesk in their training 
department.  I know the importance of good training materials and I know a great AutoCAD book when I see 
it.  You are looking at one right now.  Tracy and Rick have mastered the art of writing in terms that we can all 
understand without a need to impress or complicate the task at hand.  Their goal is simple: to help you 
successfully use AutoCAD for your design work.   They have taken their many years of training expertise and 
rolled it all into this well massaged book.  How I wish I’d had this book when I was training people how to use 
AutoCAD!   

In my 20+ year role as Autodesk Evangelist, I had the distinct privilege of working with Tracy and Rick at 
Autodesk University and other conferences.  Their presentations are always highly rated and very popular 
with attendees.  They have that special knack of connecting with an audience and making the difficult sound 
easy – which is exactly what you need when you are learning to use AutoCAD.  You will experience this as 
you make your way through the chapters of this book. 

A Practical Guide of AutoCAD 2021 also includes real-world examples from many different industries.  You 
won’t be drawing any Mickey Mouses or smiley faces, but actual drafting examples.  Let’s face it – you 
wouldn’t get a job with that limited skillset (well…unless you go work for Disney).  The variety of practical 
examples used with practical commands is the perfect combination to get you prepared for drafting and 
designing in the real world. 

Use this book to build a firm foundation for designing with AutoCAD.  Those users with a firm foundation of 
the product do best overall in successfully mastering the product (another reason to read this book).  
Physically do as many exercises in the book as possible and you’ll be on the road to becoming a great 
AutoCAD user!   

I’m pretty sure that your first thought when you’re finished with this book is going to be…”When are Tracy and 
Rick going to come out with an Advanced Practical Guide of AutoCAD?”  I know that’s my question! 

 

Lynn Allen 
Global Technology Evangelist 

In her 20+ year career as Autodesk Technology Evangelist, Lynn Allen has spoken to more than a half million 
design professionals in over 50 countries throughout the world.  Her online reach over the years easily 
reaches into the millions.  An early CAD entrepreneur, Lynn taught AutoCAD at the corporate and collegiate 
level for 11 years before joining Autodesk.  A popular columnist for Cadalyst magazine for over two decades, 
she is the face behind hundreds of software videos including the series “AutoCAD Tips and Tricks with Lynn 
Allen”.  A sought-after public speaker with a unique comedic style, Lynn was the host of Autodesk University 
for over a decade and is always one of the highest rated presenters at the many worldwide Autodesk 
Universities. She is also the author of three technical books focused on AutoCAD software.   
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6.4. Rotating Drawing Objects 

Introduction 
In this lesson, you learn how to rotate drawing objects. 

 

 

 

 

 

 

 

 

 
Key Concepts 
Concepts and key terms covered in this lesson are: 

• Rotating Objects 
• Base Point 
• Rotation Angle 
• Reference Angle 

 

Objectives 
After completing this lesson, you will be able to: 

• Rotate drawing objects. 
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About the Rotate Command 
Many times while drawing you will have the need to adjust the orientation of drawing objects 
by rotating them. The Rotate command can achieve this in a few simple steps. 

Starting the Rotate Command 
The Rotate command is located at Ribbon: Home  ⇒ Modify  ⇒ Rotate. 

Alternatively, you can type RO then press [Enter] at the keyboard. 

 

After starting the Rotate command, you are prompted to select the objects to be rotated. 

 

The Rotate command will allow you to select as many objects as you want. When you are 
finished selecting objects you must press [Enter] at the keyboard to move on to the next 
step. 

 

Next you will specify the base point. This point will remain in the same location while the rest 
of the selected objects rotate around it.  

 

Finally, the Command line asks for the rotation angle. The angle can be specified by typing a 
value or by selecting a point on-screen. 

 

When entering a rotation angle value, it is important to remember that by default in AutoCAD, 
angles are positive when rotating in the counterclockwise direction; angles are negative when 
rotating in the clockwise direction.  
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Instead of typing the rotation angle value, you can also pick a point on-screen. Turn on Polar 
Tracking to ensure that the rotation angle is precise. In the example below the Incremental 
Angle value of Polar Tracking has been set to 30 degrees. This could be a more efficient 
workflow because you do not need to be concerned with whether or not an angle is positive 
or negative. Instead, you simply click when the object is located on the appropriate tracking 
angle. 

 

Specifying the Reference Angle 
Occasionally when working in a drawing, you may find 
the need to rotate an object to return it to a standard 
orientation. For example, the bolt in the image to the 
right is currently at an angle, and it needs to be rotated 
until it is back to horizontal. 

 

This is a fairly simple process if the object was rotated at a known angle, such as 30 degrees; 
you could simply rotate the object negative 30 degrees to return it to horizontal. However, if 
the object has been rotated at an unknown angle, the process could be more difficult. One 
possibility is to measure the angle from horizontal, then rotate using a negative value. 

In the image to the right, the angle of the bolt has been 
measured and found to be nine degrees. 

 

 

The first instinct might be to rotate the object negative 
nine degrees to return it to horizontal. This might not 
work precisely, because the nine degree dimension 
could be rounded off. A closer look reveals that the angle 
is slightly less.  

Using this new, more precise value could still lead to an incorrect drawing because this value 
is most likely rounded off as well. 

The much more precise and quicker solution is to use the Reference option of the Rotate 
command. 
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In this example the centerline of the bolt will serve as the reference angle. Therefore, the left 
endpoint of the centerline will serve as the basepoint. 

1. Begin the Rotate command and select the 
objects to be rotated. 

2. Specify the basepoint. 
 

3. Choose the [Reference] option in the Command line. 

 

4. Select the two endpoints of the centerline to represent the new reference angle. 

 

5. Move the crosshairs horizontally to the right 
of the basepoint along the 0 degree Polar 
Tracking angle.  

6. Select a point to rotate the bolt into place.  

 

 

 
Exercises: Rotating Drawing Objects 
In these exercises, you will rotate several drawing objects. 

 

You do the following: 

• Start the Rotate command. 
• Select objects. 
• Specify base points. 
• Specify a rotation angle by typing a value. 
• Specify a rotation angle with Polar Tracking. 
• Use the reference option to orient drawing objects. 
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6.4.1 Rotating Drawing Objects 

In this exercise you will use the Rotate command to adjust the orientation of several doors. 

 

1. Open drawing 6.4.1 Rotating Objects 1.dwg. 

2. Set Endpoint as a Running Object Snap. 

Four doors have been placed, but they need to be rotated into place. Start with the door in 
the lower left, then work clockwise around the building. 

3. Zoom to the lower-left quadrant of the building. 

4. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

5. Select the door. 

6. Press [Enter] at the keyboard to finish selecting objects. 

You are now prompted to select the base point. 

7. Select the point where the arc touches the 
wall to specify it as the base point. 

 

You are now prompted to specify the rotation angle. 

8. At the Command line type 90 then press [Enter] at the keyboard. 

The door is rotated into place. 

9. Zoom to the upper-left quadrant of the building. 
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10. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

11. Select the door. 

12. Press [Enter] at the keyboard to finish selecting objects. 

You are now prompted to select the base point. 

13. Select the point where the arc touches the 
wall to specify it as the base point. 

 

You are now prompted to specify the rotation angle. 

14. At the Command line type 45 then press [Enter] at the keyboard. 

The last two doors will be rotated in the clockwise direction, which will require negative 
rotation angles. 

15. Zoom to the upper-right quadrant of the building. 

16. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

17. Select the door. 

18. Press [Enter] at the keyboard to finish selecting objects. 

You are now prompted to select the base point. 

19. Select the point where the arc touches the 
wall to specify it as the base point. 

 

You are now prompted to specify the rotation angle. 

20. At the Command line type -45 then press [Enter] at the keyboard. 

Next you will rotate the final door. 

21. Zoom to the lower-right quadrant of the building. 
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22. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

23. Select the door. 

24. Press [Enter] at the keyboard to finish selecting objects. 

You are now prompted to select the base point. 

25. Select the point where the arc touches the 
wall to specify it as the base point. 

 

You are now prompted to specify the rotation angle. 

At the Command line type -90 then press [Enter] at the keyboard. 

The completed drawing appears as shown. 

26. Save the drawing. 
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6.4.2 Rotating Objects with Polar Tracking 

In this exercise you will use the Rotate command and Polar Tracking to speed up the rotate 
process. 

 

1. Open drawing 6.4.2 Rotating Objects 2.dwg. 

2. Set Endpoint as a Running Object Snap. 

3. Select the fly-out arrow next to the Polar Tracking button and select 
45 degree increment angles. 

4. If necessary, select the Polar Tracking button to turn it on. 

 

 

5. Zoom to the lower-left quadrant of the building. 

6. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

7. Select the door. 

8. Press [Enter] at the keyboard to finish selecting objects. 



Chapter:  Modifying Drawing Objects 

200  Rotating Drawing Objects 

You are now prompted to select the base point. 

9. Select the point where the arc touches the wall 
to specify it as the base point. 

 

You are now prompted to specify the rotation angle. 

10. Move the crosshairs above the previous point, 
until it snaps on to the 90 degree Polar Tracking 
angle, then select a point. 

 

The door is rotated into place. 

11. Zoom to the upper-left quadrant of the building. 

12. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

13. Select the door. 

14. Press [Enter] at the keyboard to finish selecting objects. 

You are now prompted to select the base point. 

15. Select the point where the arc touches the 
wall to specify it as the base point. 
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You are now prompted to specify the 
rotation angle. 

16. Move the crosshairs above and to the right 
of the previous point, until it snaps on to the 
45 degree Polar Tracking angle, then select 
a point. 

 

17. Repeat the process to complete the right side of the drawing. 

18. Save the drawing. 

 

 

6.4.3 Rotating Objects with the Reference Option 

In this exercise you will use the Reference option of the Rotate command to adjust the 
orientation of an object. 

 

1. Open drawing 6.4.3 Rotating Objects 3.dwg. 

2. Set Endpoint as a Running Object Snap. 

A bolt head has been rotated at an unknown angle. You will rotate it until the top and bottom 
edges are horizontal. 

3. Select Ribbon: Home  ⇒ Modify  ⇒ Rotate.  

 

4. Select the objects that make up the bolt head. 

5. Press [Enter] at the keyboard to finish selecting objects. 
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You are now prompted to select the base point. 

6. Select the lower-left corner to specify it 
as the base point. 

 

You are prompted for a rotation angle. By default, AutoCAD uses 0 as the reference angle, 
meaning that you are rotating from horizontal. In this case the reference angle should match 
the bottom edge of the bolt head. Since that value is unknown, you will select the two 
endpoints of that line to specify it as the new reference angle. 

7. At the Command line select the [Reference] option. 

 

You are prompted to specify the reference angle. 

8. Click the lower-left point. 

9. Click the lower-right point.  

The reference angle now matches the bottom edge 
of the bolt head. 

 

10. Move the crosshairs horizontally to the 
right along the 0 degree Polar Tracking 
angle. 

11. Select a point to rotate the bolt head into 
place. 

 

The top and bottom edges of the bolt head are now horizontal. 

12. Save the drawing. 
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6.4.4 Challenge Exercise - Rotating Drawing Objects 

In this exercise you will use the Rotate and Move commands to complete the kitchen layout. 

 

1. Open drawing 6.4.4 Rotating Objects 4.dwg. 

The drawing contains a partial floorplan of a kitchen layout.  

Also included are several objects that need to be placed in 
the floorplan including appliances, furniture, and windows. 

 

2. Rotate each object the appropriate angle, then move the object to the correct location as shown 
in the image above. 

Points have been provided to aid in locating the objects properly. Enable the Node object 
snap to move the objects to the points. 

The windows have been rotated to non-standard angles. Use the Reference option of the 
rotate command to rotate the windows to the proper angles. 

3. Save the drawing. 

 
Lesson Review 
In this lesson, you learned how to rotate drawing objects both by typing angle values at the 
Command line and with the aid of Polar Tracking. 
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A Practical Guide to Carlson Software Fundamentals 2021 
 
Introduction 
Congratulations on choosing this course to help you learn how to use Carlson 2021. The term “practical” is 
used in the title because this course focuses on what you need to effectively use Carlson Software, and does 
not complicate your learning experience with unnecessary details of every feature in the product.  
 
Each lesson contains the concepts and principles of each feature to provide you with the background and 
foundation of knowledge that you need to complete the lesson. You then work through real world exercises to 
reinforce your understanding and provide you with practice on common tasks that other professionals are 
performing with Carlson Software in the workplace every day. 
 
You can take the lessons in this course in whatever order is appropriate for your personal needs. If you want 
to concentrate on specific features, the lesson for those features does not require that you complete prior 
lessons. With this course organization, you can customize your own individual approach to learning Carlson. 
 
When you complete this course, you will have the background and knowledge to apply Carlson Software to 
your job tasks, and become more effective and productive in your job. 
 
 
Course Objectives 
The objectives of this course are performance based. In other words, once you have completed the course, 
you will be able to perform each objective listed. If you are already familiar with Carlson Software, you will be 
able to analyze your existing workflows, and make changes to improve your performance based on the tools 
and features that you learn and practice in this course. 
 
After completing this course, you will be able to: 
 

• Navigate the Pull-down Menus and Ribbon Menus 
• Set up Carlson Software to use the Project approach 
• Work with Coordinate Files 
• Draw Points into the Drawing 
• Edit Points in the Drawing and External Point Database 
• Create Point Groups 
• Prepare Surface Data using Points and 3D Polylines 
• Create Surface Models 
• View and Edit Surfaces 
• Perform Surface Inquiries 
• Generate and Label Contours 
• Perform Basic Drawing and Editing in CAD 
• Import and Export Land XML Data 
• Work with Google Earth and World files 
• Work with Centerlines 
• Generate Linework Labels 
• Convert Carlson Point Blocks to Civil 3D Points 
• Convert Civil 3D Point, Surface, Alignment and Label objects to Carlson data 
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Prerequisites 
Before starting this course, you should have a basic working knowledge of AutoCAD®. A deep understanding 
of AutoCAD is not required, but you should be able to: 
 

• Pan and Zoom in the AutoCAD drawing screen. 
• Describe what layers are in AutoCAD, and change the current layer. 
• Create basic CAD geometry, such as lines, polylines and circles. 
• Use Object Snaps. 
• Describe what blocks are, and how to insert them. 
• Perform basic CAD editing functions such as Erase, Copy, and Move. 

 
If you are not familiar with these functions, you can refer to the AutoCAD Help system throughout the course 
to gain the fundamental skills needed to complete the exercises. 
 
For a more in-depth AutoCAD tutorial check out our book, A Practical Guide to AutoCAD 2021. 
 
 
 

Conventions 
The course uses the following icons and formatting to draw your attention to guidelines that increase your 
effectiveness in Carlson Software, or provide deeper insight into a subject. 
 

 

 
 
  

  
The magnifying glass indicates that this text provides deeper insights into the 
subject. 

  
The compass indicates that this text provides guidance that is based on the 
experience of other users of Carlson Software. This guidance is often in the form of 
how to perform a task more efficiently. 
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Downloading and Installing the Datasets 
In order to perform the exercises in this book, you must download a zip file and install the datasets. 
 
Type the address below into your web browser to load the page where you can download the dataset. 
www.cadapult-software.com/data 
 
Unzip the Files 
Unzip the file APG_CARLSON_FUND_2021.zip directly to the C drive. The dataset will be copied to the 
folder:  
 
C:\Carlson Projects\ 

A folder called APG 2021 Data is created that contains several folders with source data for the exercises in 
this book. 

There are also folders created called APG 2021 Lesson X_X These folders contain project files and drawings 
where the lesson number of the folder corresponds to the lesson numbers in the book.  This will allow you to 
jump in at the beginning of many of the lessons in the book, and do just the specific exercises that you want, if 
you do not have time to work through the book from cover to cover.   

 
 
 
Exercises 
The exercises in this course have been designed to represent common tasks that are performed by civil 
engineers, surveyors, designers and drafters. The data included in the exercises are typical drawings, point 
files and other data used by professionals like you.  Exercises provide higher level process information 
throughout the exercise tasks. You are given information about not only what to do, but why you are doing it. 
Many images are included to help guide you. 
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3.8 Lesson: Using Point Groups 

Introduction 
In this lesson we look at the use of Point Groups to organize your point data, and some of the 
subsequent uses of those groups. 

 

 

 

 

 

 

 
 

 

 

 

Key Concepts 
Concepts and key terms covered in this lesson are: 

• Point Groups 
• Filters 
• Applications of Point Groups 

 
Objectives 
After completing this lesson, you will be able to: 

• Learn what Point Groups are 
• Learn how to Create Point Groups 
• Learn various applications of Point Groups 
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Advantages of using Point Groups 
Point Groups are a powerful and versatile tool to organize your point data.  Some uses of 
Point Groups include: 

• Controlling Point Display 
• Editing Points 
• Drawing Points 
• Field to Finish 
• Selecting Points to build a Surface 
• Exporting specific Points 
• Creating Point Tables 
• Generating Reports 

 
Creating Point Groups 
Point Groups are saved selection sets of points.  They can be created by setting up a query 
(or filter) that sorts through all the points in the current .CRD and selects the ones that match 
the criteria.  Point groups can be based on a variety of criteria including point numbers, point 
elevations, point descriptions and logical combinations thereof. 

 

The New Point Group dialog box consists of an Include tab and an Exclude tab.  First the 
filtering criteria specified on the Include tab is applied to the entire current coordinate file. The 
resulting list of points is created and held in memory.  Note that on the Include tab, all 
specified filter criteria must be met for a point to be included.   

Components of the Query can include any combination of: 

• A Range of point numbers, selected from the Drawing or the .CRD, found in the Drawing or the .CRD 
that fall within a drawn Circle, or found within the Drawing or the .CRD within a drawn Polyline   

• Elevation Range 
• Descriptions  
• All Points in the database 
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Next, the filtering criteria specified on the Exclude tab is applied to that temporary list. Any 
points in the list that match the exclude criteria are removed from the list to create the final 
Point Group.   

 

On the Exclude tab, the user specifies whether the points to be excluded must match All of 
the filter criteria, or Any of the filtering criteria.  Using all of these variables in different 
combinations can produce a very specific set of points. 

Components of the Query can exclude any combination of: 

• A range of point numbers, using the same methods as described for Include  
• Elevation Range 
• Descriptions 

 

How Point Groups Work 
The parameters that define Point Groups are stored in files with a .GRP file extension, and 
the same filename as the .CRD coordinate file they are to be applied to.  Each Point Group 
file is associated with one and only one CRD file, as determined by the filename.  For 
example, Test.grp will only refer to points in Test.crd in the same directory. 

Each Point Group file contains a number of Point Groups.  Each Point Group contains rules 
for selecting the points within the *.crd file.  This file is not intended to be edited manually.  
The Point Group Manager in Carlson Software is the correct tool to use to edit the Point 
Group rules and/or to add or remove Point Groups. 

 

Point Groups are dynamic, inasmuch as the .CRD file is read 
in its current state whenever Point Groups are employed.  So 
if Points that belong in a specific Point Group are added to or 
deleted from the .CRD, the next time Point Groups are used, 
they will be updated to the current state of the .CRD. 
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Exercises: Working with Point Groups 
In these exercises you create a Point Groups, using filtering of descriptions, and then use the 
new Point Group with Draw-Locate to draw that specific set of Points in the Drawing. 

You do the following: 

• Create a Point Group 
• Draw a Point Group 

 

 

3.8.1 Creating a Point Group 

1. Continue working in the drawing Basemap.dwg.  

If you have not completed the previous lessons:  
Open 3_8.dwg from the project folder APG 2021 Lesson 3_8. 

2. Select Ribbon: Points 
⇒ Points  ⇒ Group 
Manager. 

 

Alternatively, from the pull-down menu: 
Select Points ⇒ Point Group Manager. 

The Point Group Manager opens. 

 

3. Click <<Create>>. 
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4. In the New Point Group dialog box for the Group Name enter Corners. 

5. On the Include tab disable Include All. 

6. Enable Description. 

7. Click <<Set From List>>. 

This opens the Select points from coordinate file dialog box.  Here you can see all the points 
in the current .CRD file, sort them, and select the descriptions that you want to use to create 
the point group.  It saves time and reduces errors by allowing you to see the description of 
points that are in the point database so you don’t have to type them in from memory. 

 

8. Click <<Description>> to sort the list by the description. 

9. Find a point with a CRNR description and select it.  

10. Click <<OK>>. 
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11. Back in the New Point Group dialog box click <<Save>>. 

  

12. In the Point Group Manager notice the new point group Corners.  It contains 23 points and is 
limited to points with the description CRNR. 

13. Click <<OK>>. 
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3.8.2 Drawing Points by Point Group 

1. Continue working in the drawing from the previous exercise. 

2. From the pull-down menu:  Select Points ⇒ Erase Point. 

3. At the command line respond to the prompts as follows:  

4. Select points from screen, group or by point number [<Screen>/Group/Number]?  S 

5. Graphically select all the points in the drawing and press Enter. 

6. Delete points from coordinate file [Yes/<No>]?  N 

7. Delete point symbols, attributes or both [<Both>/Symbols/Attributes]? B  

All the points are now removed from the drawing, however, they still exist in the point database. 

8. Select Ribbon: Points 
⇒ Points  ⇒ Draw – 
Locate Points. 

 

Alternatively, from the pull-down menu: 
Select Points ⇒ Draw – Locate Points. 

The Draw-Locate Points dialog box opens. 
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Many of the settings within the Draw-Locate Points dialog box are already set to the choices 
you made in the Point Defaults dialog.  However, they can be changed here, and the 
changes will be used for this specific point creation.  

9. Confirm Layer by Description is enabled. 

10. Confirm the Layer Prefix is set to PT_. 

11. Confirm the remaining settings are set like the graphic above. 

12. Click <<Draw Point Group>>. 

This opens the Select Point Group(s) dialog box.  Here you can select one or more point 
groups to draw into the drawing. 
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13. Confirm the point group Corners is selected. 

14. Click <<OK>>. 

Only the points representing corners are created in the drawing and should look like the 
graphic below. 

  

Lesson Review 
In this lesson you learned about using Points Groups in Carlson Software.  First you created 
a Point Group by including all the points in the .CRD file with a certain description.  Then you 
used that Point Group to draw the points into the drawing. 

 

 

 
Chapter Review 
In this chapter you learned about many aspects of working with points in Carlson Software. 
You looked at the use of the external point database, the coordinate file, known as the 
Carlson .CRD file. You also learned about several methods for the creation of point blocks in 
the drawing to represent the records in the external point database. You then learned how to 
edit the point blocks in the point data, how to erase point blocks and point data. 

A solid understanding of the use of points in Carlson is essential. Practice these exercises 
and try other commands on the points menu that we did not cover. You are on your way to 
becoming a Carlson Software master and being a master of points is a solid step along the 
way. 

Next we look at creating Surfaces using points and break lines. 
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A Practical Guide to Carlson Survey 2021 
 
Introduction 
Congratulations on choosing this course to help you learn how to use Carlson Survey 2021. The term 
“practical” is used in the title because this course focuses on what you need to effectively use Carlson 
Software, and does not complicate your learning experience with unnecessary details of every feature in the 
product.  
 
Each lesson contains the concepts and principles of each feature to provide you with the background and 
foundation of knowledge that you need to complete the lesson. You then work through real world exercises to 
reinforce your understanding and provide you with practice on common tasks that other professionals are 
performing with Carlson Survey in the workplace every day. 
 
You can take the lessons in this course in whatever order is appropriate for your personal needs. If you want 
to concentrate on specific features, the lesson for those features does not require that you complete prior 
lessons. With this course organization, you can customize your own individual approach to learning Carlson 
Survey. 
 
When you complete this course, you will have the background and knowledge to apply Carlson Survey to 
your job tasks, and become more effective and productive in your job. 
 
 
Course Objectives 
The objectives of this course are performance based. In other words, once you have completed the course, 
you will be able to perform each objective listed. If you are already familiar with Carlson Software, you will be 
able to analyze your existing workflows, and make changes to improve your performance based on the tools 
and features that you learn and practice in this course. 
 
After completing this course, you will be able to: 
 
 

• Navigate the Pull-down Menus and Ribbon Menus 
• Set up Carlson Software to use the Project approach 
• Utilize various COGO tools 
• Enter Raw Survey Data at the Command Prompt 
• Enter Raw Survey Data in the Carlson Raw Data Editor 
• Adjust a Traverse with Compass and Angle Balance 
• Adjust a Traverse with Carlson SurvNet 
• Enter Deed Data to Create a Deed File 
• Perform a Deed Correlation with Field Data 
• Create and Edit Lots and Areas 
• Utilize Carlson LotNet to Generate Lots and Setbacks 
• Edit and Annotate LotNet Lots  
• Setup Field to Finish Codes and Generate 2D and 3D Geometry 
• Utilize Various Critical Coordinate File Utilities 
• Utilize the Point History to Record all Edits to Coordinate Files 
• Use Special Linetypes for Map Creation 
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Prerequisites 
Before starting this course, you should have a basic working knowledge of CAD. While a deep understanding 
of all CAD functionality is not required, but you should be able to: 
 

• Pan and Zoom in the drawing screen. 
• Describe what layers are and change the current layer. 
• Create basic CAD geometry, such as lines, polylines and circles. 
• Use Object Snaps. 
• Describe what blocks are, and how to insert them. 
• Perform basic CAD editing functions such as Erase, Copy, and Move. 

 
If you are not familiar with these functions, you can refer to the Help system throughout the course to gain the 
fundamental skills needed to complete the exercises. 
 
This text builds on the foundation of knowledge established in A Practical Guide to Carlson Software 
Fundamentals 2021.  While a mastery of the material in that book is not mandatory to the successful 
completion of this text, it is highly recommended as a prerequisite to this courseware.  Those topics include: 
 

• Working with Points and Point Data 
• Managing Point Groups 
• Working with Surfaces 
• Generating and Labeling Contours 
• Performing Basic Drawing and Editing in CAD 
• Importing and Exporting Land XML Data 
• Working with Google Earth and World files 
• Generating Linework Labels 

 
 
 

Conventions 
The course uses the following icons and formatting to draw your attention to guidelines that increase your 
effectiveness in Carlson Software, or provide deeper insight into a subject. 
 

 

 
 
 
  

  
The magnifying glass indicates that this text provides deeper insights into the 
subject. 

  
The compass indicates that this text provides guidance that is based on the 
experience of other users of Carlson Software. This guidance is often in the form of 
how to perform a task more efficiently. 
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Downloading and Installing the Datasets 
In order to perform the exercises in this book, you must download a zip file and install the datasets. 
 
Type the address below into your web browser to load the page where you can download the dataset. 
www.cadapult-software.com/data 
 
Unzip the Files 
Unzip the file APG_SURVEY2021.zip directly to the C drive. The dataset will be copied to the folder:  
 
C:\Carlson Projects\ 

A folder called APG Survey 2021 Data is created that contains several folders with source data for the 
exercises in this book. 

There are folders called APG Survey 2021 Chapter X These folders contain project files and drawings that 
are used to start the corresponding Chapters. 

There are also folders created called APG 2021 Lesson X_X These folders contain project files and drawings 
where the lesson number of the folder corresponds to the lesson numbers in the book.  This will allow you to 
jump in at the beginning of many of the lessons in the book, and do just the specific exercises that you want, if 
you do not have time to work through the book from cover to cover.   

 
 

Exercises 
The exercises in this course have been designed to represent common tasks that are performed by civil 
engineers, surveyors, designers and drafters. The data included in the exercises are typical drawings, point 
files and other data used by professionals like you.  Exercises provide higher level process information 
throughout the exercise tasks. You are given information about not only what to do, but why you are doing it. 
Many images are included to help guide you. 
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4.1 Lesson: Offsets, Intersections and Cul-De-Sacs 

Introduction 
Much time is often spent creating roadways and cul-de-sacs. In this lesson you will learn how 
to utilize some of Carlson's design commands to highly automate these processes and work 
much more efficiently. 

 

 

 

 

 

 

 

 

Key Concepts 
• Creating offsets and intersections 
• Creating cul-de-sacs 

 
Objectives 
After completing this lesson you will:  

• Be able to efficiently create drawing geometry for roadways and cul-de-sacs using Carlson tools. 



Chapter:  Area/Layout 

Lesson: Offsets, Intersections and Cul-De-Sacs  135 

Introduction 
For the surveyor, calculating lot lines within an existing boundary can be a tedious and time 
consuming task. In days not so long ago, a surveyor or design engineer would sit and 
"number crunch" entering in COGO commands like bearing/bearing intersections or 
bearing/distance intersections to create lines, arcs and offsets. 

In today's CAD climate, you have graphic tools that can perform those same tasks in a 
fraction of the time. However, the design of a subdivision (Roads and Lots) is still a constantly 
changing environment, with modifications from clients, overlaying regulations and budget 
constraints. 

It is imperative to learn the many methods of designing a subdivision utilizing every tool 
available to ensure that the process is completed as quick and accurate as possible and that 
the inevitable revisions can be made easily. 

It is important to mention that in a later chapter, you will be introduced to a powerful program 
called LotNET. LotNET combines all of the steps in creating roads and lots, automates the 
process and ties it directly to other civil design programs such as RoadNET.  

Offsets and Intersections 

 

The Offsets and Intersections layout utility automates the process of creating geometry for 
roads, including intersections, based on selected centerlines. 

The Layer column is the layer on which each offset will be created. In this case the default is 
EOP (edge of pavement) and ROW (right of way). 

The Primary Roads column has two sub columns: Offset is the offset distance from the 
centerline for the corresponding layer. Radius is the return radii created at each intersection 
of roads for the corresponding layer. 
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The Secondary Roads columns are set up identically to the primary roads. Additional offsets 
and layers may be created as desired. 

Design Cul-de-Sac 

 

The Design Cul-de-Sac layout utility automates the process of creating geometry for Cul-de-
Sacs.  Similar to the Offsets and Intersection dialog box, this dialog box is where you set the 
desired geometric properties for the cul-de-sac. 

The Offset field is for creating an offset cul-de-sac. The offset is calculated from the picked 
point in the previous step and is measured perpendicular to the incoming tangent bearing. 

The Center R. creates an island at the center of the cul-de-sac at the specified radius. 

Tear Drop Mode creates a tear drop style cul-de-sac at the specified Set Back. 

Under the Radii column: 

 Outside specifies the outside radius for each of the corresponding layers 

  Filet specifies the return radii where the cul-de-sac meets the incoming offset lines 

 

 

 

Exercises: Create Right of Ways and a Cul-De-Sac 
Creating right of way lines and cul-de-sacs can done easily by setting factors like offset 
widths and radii in the Carlson Offset and Intersection command. 

You do the following: 

• Open a supplied drawing 
• Create Right of Way lines from centerlines 
• Create a Cul-de-Sac 

 



Chapter:  Area/Layout 

Lesson: Offsets, Intersections and Cul-De-Sacs  137 

4.1.1 Creating Right of Way and Offset Lines 

In this exercise you will create right of way and edge of pavement offset lines at specified 
distances with connecting radii.  You will use the Carlson Area\Layout Utilities' Offsets and 
Intersections command. 

 

1. Open the drawing:  C:\Carlson Projects\APG Survey 2021 Chapter 4\DWGS\Lots.dwg 

The drawing file contains a perimeter boundary line and two 
centerlines. 

 

 

2. Select Ribbon: Area/Layout ⇒ 
Layout ⇒ Offsets & 
Intersections. 

Alternatively, from the pull-down menu: 
Select: Area/Layout ⇒ Layout Utilities ⇒ 
Offsets & Intersections. 

 
 

 

3. At the command line prompt: Select all PRIMARY 
road polylines select the Horizontal Polyline on 
the south side of the boundary. 

4. Press [Enter] to complete the selection. 

5. At the command line prompt: Select all 
SECONDARY road polylines select the Vertical 
Polyline within the boundary. 

6. Press [Enter] to complete the selection. 
 

This opens the Offsets and Intersections dialog box. 
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7. Enter the offset dimensions as shown: 

Primary Roads 

• EOP Offset 15 Radius 35 
• ROW Offset 40 Radius 25 

Secondary Roads 

• EOP Offset 12 Radius 35 
• ROW Offset 30 Radius 25 

 

8. Click <<Finish 2D>>. 

The 2D polylines representing the Right of Way and Edge of Pavement lines are placed in 
the drawing and look like the graphic below. 
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4.1.2 Creating a Cul-De-Sac 

In this exercise you will attach a cul-de-sac to the dead end road centered within the 
boundary lines. 

1. Continue working in the drawing from the previous exercise. 

2. Select Ribbon: Area/Layout ⇒ 
Layout ⇒ Cul-de-Sacs. 

Alternatively, from the pull-down menu: 
Select Area/Layout ⇒ Layout Utilities ⇒  
Cul-De-Sacs. 

 

 

3. At the command line prompt: Select all offset 
polylines to end with cul-de-sac Select by a 
crossing window (upper right to lower left) the 5 
lines at the end of the roadway. 

4. Press [Enter] to complete the selection set. 

These are the lines created in the previous step that 
correspond to ROW and EOP as well as the original centerline. 

 

5. At the command line prompt: Pick cul-de-sac 
center projection onto centerline: Select the End 
Point at the end of the centerline.  

 This represents the base point of the cul-de-sac. 

 

 
Note the End Point object snap is provided by the 
program automatically.  

This opens the Design Cul-De-Sac dialog box.  
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6. Set the EOP Outside offset to 40. 

7. Set the EOP Filet to 35. 

8. Set the ROW Outside offset 50. 

9. Set the ROW Filet to 25. 

Note: It is important the layers used are the same as those in the previous exercise. 

10. Click <<Finish 2D>>. 

The resulting cul-de-sac is placed in the drawing and is connected to 
the previous entities to create a continuous polyline. 
 

11. Save the drawing. 

 

Lesson Review: 
In this lesson you created right of way lines, edge of pavement lines and a cul-de-sac all from 
two existing centerlines. 
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