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PRELUDE
About the authors
"Infratech Civil Solutions" ("Infratech") is a one-stop consulting, training and drafting solution for AEC
(Architecture, Engineering, and Construction).

Infratech leverages the skills of a collaborative team of registered professionals, content developers and
information technology experts to offer optimum, customized and technologically advanced solutions.

Infratech core services include:
Project consulting and sub-consulting services.
» eLearning and custom training designed to provide solutions that are tailored and customized to meet the
requirements of each situation.
= Post-training support with a package combining technical support, hands-on project guidance, assistance
and drafting standard implementation.
= Continued education and certification services to help professionals stand out among peers.
= Assisting qualified organizations with training grant and funding assistance.

Credits:

The current material was developed using data and assistance provided by various organizations. Infratech would
like to acknowledge: The City of Kamloops, BC for data provided under its open government license, The City of
Ottawa, the City of Gatineau, Autodesk Inc., The National CAD Standards, College Ahuntsic, ESRI, Trimble Inc. Leica
Inc. and Scyform Montreal.

Copyright:

All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form or by any
means, including photocopying, or other electronic or mechanical methods, without the prior written permission
of the publisher, except in the case of brief quotations embodied in critical reviews and certain other non-
commercial uses permitted by copyright law.

For permission requests, write to the author, “Attention: Publication Coordinator,” at the address below.

Infratech Civil

78 George Street, Suite 204
Ottawa, Ontario Canada K1N 5W1
844.444.6372 (844.HLINFRA)
training@infratechcivil.com
www.infratechcivil.com

Disclaimer:

This book explains the process of designing a residential subdivision and other civil engineering infrastructures. Project names, data,
locations, and procedures are either the products of the author’s experience or creativity and used in an experimental or in a fictitious
manner. Infratech has tried to apply experience accumulated over a decade of professional engineering, surveying, and drafting.
Although the author and publisher have made every effort to ensure that the information in this manual follow best practice guidelines,
the author and publisher do not assume and hereby disclaim any liability to any party for any loss, damage, or disruption caused by
errors or omissions, whether such errors or omissions result from negligence, accident, or any other cause.

This manual is not intended as a substitute for local regulatory requirements. The user should consult and ensure that local guidelines
are applied. The information in this book is meant to supplement practical design methodologies. Like any profession requiring a duty
of care and public protection, the practice of engineering, architecture, and construction poses some inherent risks. The authors and
publisher advise trainees to take full responsibility in the use of knowledge acquired using this manual.
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| 1 INTRODUCTION I

Hello and welcome to Infratech's Civil 3D Essentials course.

AutoCAD is Autodesk's flagship software for computer-aided drafting
and design or CADD as it's more commonly known. CADD is used
across the board in professions such as engineering, architecture,
construction, and surveying. These professionals use CADD to create
electronic drawings, plans, calculations, and designs, for printing,
visualization and information sharing.

Civil 3D is the AutoCAD vertical product, dedicated to the civil
engineering industry.

This course, entitled "AutoCAD Civil 3D Essentials" is geared towards
beginners and intermediate users. The course is purposefully designed
to be a hands-on duplication of the real-life experiences of the authors.
So, this will allow first-time users to save significant time in the

inherent trial and error process of learning a new design software.

More advanced users can also find value in this course, as it will help
them reinforce their capabilities and most likely learn more efficient
techniques to accomplish some tasks. At the same time, they can
compare their design practices and processes to the methods used by

the experienced designers that have designed this course.

To supplement this course, Infratech also offers advanced and
specialized modules such as Advanced Surveying, Advanced Storm
and Sanitary Design and Advanced Roadway Design.

1.1 Course Objectives

A civil engineering design project is usually a set of moving parts, but

in general, Civil 3D is used to accomplish three major tasks:

1. First, processing and analyzing existing data. In general, this

will involve collecting field data through the process of land




surveying. This typically involves sending a survey team to the
field to assess the lay of the land, using appropriate survey gears
and personnel. The collected information is then transferred
and analyzed in an office environment, where the existing

ground is modeled to the closest replica possible.

Second, the conceptual and detailed design: At this stage,
CADD (Computer Aided Drafting and Design) is initially used to

provide a broad stroke of the components that will make up the
project. These components must be placed in relation to the
immediate environment of the project. For example, is there a
previous phase of the project to tie to? What are the project’s
pre-existing conditions such as the natural drainage? What is
the capacity of existing utilities and roads to absorb proposed
development volumes? These are just a few questions that must
be answered, or at least asked during the conceptual phase.
Once those questions are answered, we can then move to the
preliminary design phase. This phase will aim to ensure that
the project can potentially work to the satisfaction of all
involved parties including developers, competent authorities
and stakeholders. It should be noted that Autodesk has other
software, such as Infraworks, that may be better suited than

Civil 3D, for this phase. Then, we have the detailed design

phase. This is the phase of the project, where using Civil 3D is
the most advantageous. The strength of Civil 3D resides in its
use to perform detailed calculations, design, drafting, and

production of final construction plans.

Finally, the design intent must be illustrated through the
creation of construction plans and documentation. In this
phase, qualified builders and contractors can submit bids and

tenders, based on the plans designed in Civil 3D!
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It's important to note that Civil 3D is built on top of Map 3D, which was
also built on top of AutoCAD. As a result, Civil 3D inherits most of
AutoCAD and Map 3D's base commands and functions.

That means if you have Civil 3D, more often than not, you do not need
to purchase or install a copy of AutoCAD or Map 3D.

All you need to do is go to the Civil 3D workspace and switch to
AutoCAD. This will literally change the interface of Civil 3D to that of
AutoCAD. If you need Map 3D functionalities, the same operation will
allow you to switch to the Map 3D user interface and have most options
available.

This means that knowing AutoCAD will undoubtedly be a benefit in
learning Civil 3D. However, this benefit should not be overstated as
Civil 3D has concepts and techniques that are often foreign to "Vanilla"
AutoCAD users.

[t is important to note that Civil 3D is as much a drafting software than
a design one. A basic knowledge of civil engineering concepts is
essential to get a proper grasp of the software.

In this course, we cover topics such as

1. The Civil 3D user interface, where we see the tools available to
us to complete a successful project, including the drawing area,
the command line, the ribbon, the application menu and much
more.

2. After the interface, the next logical step is to learn how to set up
a project through the creation of styles and templates.

3. Then, it will be time to bring in some survey data and learn how
to process it, by using points, point groups, and description keys.

4. After that, we will learn about surfaces and how to create,
modify and annotate them.

5. Wewill also learn how to subdivide a land by creating individual
parcels.

6. Then we will kick off the roadway design portion of the course,
by learning how to create alignments and profiles.




7. Then, an assembly or cross-section, an alignment and a profile
are brought together to create corridors.

8. Next, we will learn how to design wet utilities such as sanitary
and stormwater sewers.

9. When the detailed design is completed, we need to estimate the
project quantities by using material lists.

10. Finally, we will see how to create constructions plans and
documentation using Civil 3D.

Okay - we have a lot of ground to cover ahead. So, without any further
delay, let's start learning AUTOCAD Civil 3D Essentials.

1.2 Common terms

Below is a list of definitions of common terms used in this course. Some

of these terms are listed as defined in AutoCAD Civil 3D® glossary:

Alignment: "A series of 2D coordinates (northings and eastings),
connected by lines, curves, or spirals, used to represent features such
as the road centerlines, edges of pavement, sidewalks, or rights-of-

way.

Assembly: "An AutoCAD Civil 3D drawing object (AECCAssembly) that
manages a collection of subassembly components, such as travel lanes,
curbs, shoulders, and ditches, to form the structural elements of a
roadway or other corridor-type structure".

Breakline

"A line used to connect the data representing a distinct surface feature,
like a ridge line, edge of pavement, toe of a slope, the centerline of a
road, or flowline of a ditch or stream. When a breakline is defined, the
surface triangulation must first follow the breakline, by placing triangle
edges coincident with the breakline segments. This ensures the feature
in the model is accurately depicted. Then, the rest of the interpolation
is performed based on proximity. Breaklines are typically critical to
creating an accurate surface model. It is the interpolation of the data,
not just the data itself, that determines the shape of the model. See also
non-destructive breakline"

Catchment Area
"The area tributary to a lake, stream, or drainage system."




Contour
"A line that connects points of the same elevation or value relative to a
specified reference datum."

Corridor

"Any path, the length, and location of which are typically governed by
one or more horizontal and vertical alignments. Examples are
roadways, railways, traveled ways, channels, ditches, utility runs, and
airport runways."

Curb return alignment

"An alignment that connects the edges of two intersecting roadways.
The most common curb return geometry is a simple circular fillet. In a
typical intersection, curb return alignments are placed in each of the
four quadrants, between edges of the pavement."

Data shortcut
"An object that can create a data reference between drawings in a
project. Data shortcuts are not used with Vault projects.”

Daylight line

"A line showing the line of zero cut or fill within the job area. For
grading objects, it represents the target line produced by grading to a
specified surface, distance, or elevation.”

Project Management

"AutoCAD Civil 3D offers a set of data management options. Master
these options; you are able to determine the data structure best suited
to your projects. "

DEM
"(Digital Elevation Model) An array of elevations taken on a regularly
spaced horizontal grid."

Easting

"A linear distance eastward from the North-South line which passes
through the origin of a grid. Equivalent to the X coordinate in an XYZ
coordinate system."

Field book

"The permanent detailed record a surveyor makes of all observations
made in the field. In AutoCAD Civil 3D, a field book file, (*.fbk), it can be
used as a source of survey data.”

Field to Finish

"Use the Civil 3D topography functions to download, create, analyze,
and adjust topographic data. These features complement the basic Civil
3D functionality by simplifying the process of transferring topographic
data collected from the field to and from your office."




Figure

"Special linework automatically created in a drawing when you import
a field book containing figure data. Also created when using AutoCAD
Civil 3D survey figure commands. You can control the layers for figures
by using figure prefixes".

Foresight
"A point to which an instrument sighting is made to measure or
establish its elevation or horizontal position."

Figure prefix

"Used to automatically place figures on user-defined layers based on
the beginning part of the figure name. For example, the figure prefix
EP can be used to place the figures EP, EP1, EP2, and EPL all on the
same layer. Using figure prefixes in conjunction with description keys
can largely automate the process of constructing a well-organized
base plan.”

Frontage

"The parcel segments that are adjacent to a right-of-way. The frontage
is also considered to be the parcel segments located at the front of the
parcel.”

Full description
"The expanded description of a point after description key matching
has taken place.”

Grade
"A method of reporting ground inclination in which the change in
elevation is expressed as a percentage of the horizontal distance
traveled. For example, if the ground rises one linear unit (meter or foot)
over a horizontal distance of five units, the grade is 20%. See also
slope.”

Grading
"The process used to model the finished ground surface."

Hydraulic Grade Line

"A line in a pipe network or storm sewer drainage system that
represents the elevation head and pressure head of fluid at any point
along a system."”

Inverse

"An inverse calculation on a closed figure calculates the bearings and
distances between coordinates and reports the area. Because you use
exact numbers (coordinates) to determine corners, no closure error is
reported.”

LiDAR
"Light Detection and Ranging. Typically associated with airborne laser
scanning."




Northing

"A linear distance northward from the East-West line which passes
through the origin of a grid. Equivalent to the Y coordinate in an XYZ
coordinate system."

Point Group

"Collection used to group the points in a drawing into smaller, more
manageable units. For example, you can create a point group that
contains all of the points in a drawing that meets certain elevation
criteria.”

Point of Vertical Intersection:
"(PVI) In a profile, the point where two tangent lines meet."

Profile

"An object that contains elevation data along a horizontal alignment or
another line. There are two main types of profiles: surface and layout.
Profile data objects can be viewed within a profile view object."

Profile View

"An object that manages the graphic display of profile data objects
within a drawing. A profile view is essentially a graph with two primary
axes: the x-axis represents horizontal distance along the referenced
horizontal alignment (or another linear feature). The y-axis represents
elevations. Profile view objects can also include grid display
components and data bands."

Prospector Tab

"The part of Toolspace where you access drawing and project objects.
Objects are arranged in a tree or hierarchy with folders and subfolders
that you navigate. See also Settings tab."

Raw Description

"The original description of a point, before description key matching
takes place. Often corresponds to the point description entered in the
field by a surveyor."

Right-Of-Way

"(ROW) The allowable work area for an alignment. Property lines of the
property owners who reside adjacent to the construction site generally
specify these limits, which are called right-of-way lines."

Site

"A collection of objects that are managed by means of common
topology. The objects that participate in the topology are parcels,
alignments, and grading. See also topology."

Slope
"A method of reporting surface inclination as a ratio that expresses the
horizontal distance in which the elevation changes by one linear unit.




For example, if the ground rises three units over a horizontal distance
of 15 linear units (meters or feet), the slope is 5:1 (5 to 1)."

Spot Elevation

"The elevation of a single point in the drawing. Used to define areas that
are sparse in contour data when generating a TIN using contour
information. Areas that may also need spot elevations are the top of
hills, valleys, and bottom of swales."

Stakeout

"The process of placing stakes in the ground at control points on a site
that is being developed. For example, after you place points in your
drawing, or after you design an alignment, you can create stakeout
reports that list the coordinates of each stake. Someone else can then
use these stakeout reports to place (or adjust) the stakes at the site."

Station
"A distance along a horizontal alignment."

Style "A logical collection of settings that applies to a class of objects.
Styles simplify the process of apply settings by simply referencing a
style. Modifying a style affects all the objects referencing that style."

Subassembly

"An AutoCAD drawing object (AECCSubassembly) that defines the
geometry of a component used in a corridor section. The AutoCAD Civil
3D tool palette and tool catalogs provide a variety of preconfigured
subassemblies, such as travel lanes, curbs, shoulders, and ditches."

Subdivision
"An unimproved tract of land surveyed and divided into parcels for
purposes of sales.”

Superelevation

"The change in cross slope or 'banking' on a horizontal curve to help
counterbalance the centrifugal force of a vehicle traversing the curve.
See also cant."

Surface

"A network of elevation data (either TIN or Grid). The points of a
surface are connected into either triangles or a grid, which are then
used to interpolate contours, and to generate profiles and cross-
sections. A surface represents the ground condition at a particular time
or event."

Template
"A collection of default settings and styles used to create a drawing."

TIN (Triangular Irregular Network)

"A TIN surface is the most common method of interpolating elevation
data. The points are connected into triangles that are used to
interpolate for contours, and to generate profiles and cross-sections.




The lines that make up the surface triangulation are called TIN lines.
See also 3D face.

Transparent Command
"A command that you can run while another command is in progress.
Transparent commands begin with an apostrophe ()."

Traverse

"A method of surveying in which length and directions of lines between
points on the Earth are obtained by or from field measurements and
used in determining positions of the points."

Vertical Curve "A curve used on a profile (most commonly on layout
profiles) to provide a gradual change in slope from one tangent to the
other. There are three types of vertical curve: parabolic, circular, and
asymmetrical.”

Watersheds

"Catchment areas for rainfall that are delineated as the drainage areas
producing runoff. Base flow in a stream also usually comes from the
same area.”
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| 2 INTERFACE I

Let’s first introduce the items we will explore in more details in this lesson.
The interface is the main working environment where we interactively locate
and use the needed Civil 3D tools. Among the main components of the Civil 3D
interface we have the:

1. Drawing window: this is the main drawing and design window. It allows
you to manipulate and visualize objects in your current work.

2. The Command line: It allows you to launch an AutoCAD command or
input drafting options
3. The Application Menu: It allows you to navigate and manage files.

4. The Quick Access Toolbar: It is used to display most commonly used
commands.

5. The Ribbon: Contains commands needed for routine tasks. The Ribbon
is a feature implemented starting with the 2010 version of Civil 3D. It's a
practical replacement of the old menu bar. This menu still exists but is
hidden by default. The ribbon is accessed by typing ribbon at the
command line.

6. Toolspace: This is the main window for managing data, setting
parameters and styles for the drawing.

7. Properties Window: Displays specific properties of selected entities
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2.1 StartScreen

1. Now, we are going to explore a few items accessible from the Start
Screen. It will be advantageous to know how to access some of the
options and Autodesk services before diving deep into Learning Civil
3D.

2. Launch Civil 3D by clicking a shortcut, usually from your PC's desktop,
program menu or taskbar. Civil 3D opens, and your default template
file, drawing 1, is displayed.
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3. Next, click on Start. You will notice two more tabs at the bottom of the
screen, Learn and Create.
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LEARN CREATE £}

4. Let's focus on the Create tab, the default one. On this screen we have
three sections: Get started, Recent Documents and Notifications.
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7. At the bottom, we have an option to display the files in different
modes: Big and medium icons, with previews, or list view modes.

The Get Started section allows us to do things like,

e Opening drawing files and sheetsets.

e gettemplates online, such as localized country-specific kits; and
e explore sample drawings on our desktop.

The middle section shows a list of Recent Documents we have
worked with. These documents are shown in chronological order. So,
if we are looking for a recent document that we don't quite remember
the folder it was saved in, this is a good place to look. Furthermore, we
can pin a document, to permanently display it in this list, by clicking
on the Grey pin in the top right corner. Once we are done with
working with that file or don't need to remember it anymore, we can
simply unpin it.

C3D2018.EN.V1.07.ALIGNMENTS

Welcon
(info@il

Send Fi
Help us

18-2880-1 August 23 2018

=D

CREATE
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8. Now, let's explore the third section, Notifications. In here, we get
notifications from Autodesk to make sure our subscriptions and
services are up to date and running smoothly. If you are logged into
your AutoDesk account, you will see the number of items that need
your attention. In our case, we have one item, which is a number of
products that need to be updated. Let's check it out. Click on Updates.

Notifications

You have 11 product
updates.

9.

} l\ Autodesk

AUTODESK

My products and tools

A new window is displayed. The icon in the top left corner allows us
to see a full list of products. This list will be different depending on
your subscription package. But the process is usually the same. To see
the list of updates that can be made, Click on My products and tools.

AutoCAD Electrical 2019

Revit 2019 A AutoCAD 2019
AL
c3n
R,, A Civil 3D 2019 A
A )
Launch
I "N ——
A AutoCAD Mechanical 2019 3 —
M
>

Q  Featured ~

A

10. What is shown here is a comprehensive list of all products in your
subscription package. In this case, we have access to the AEC
collection (Architecture, Engineering, and Construction), which gives
us access to software such as Civil 3D, Revit, Recap, Map 3D, and
many more. This is a good place to check if you ever need a design

software.

B 17
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11. You may already have access to one in your collection, without
knowing it. To install a software, simply agree to the terms and
conditions, and you are on your way.

12. One more thing you can do is to access your full Autodesk Account
from the menu in the top right corner.

t\ Autodesk

AUTODESK

A
I InfraWorks 2019.2
A

&L’
I agree to the
PRO
A AutoCAD Architecture 2019
b gl
IE TNl
> A AutoCAD Map 3D 2019

Account Details

Settings
I agree tothe

Sign Out
——
N Navisworks Manage 2019

Readme \
I agree to the {
- ‘
AutoCAD - mobile app Premium for ‘
subscription

Access

b

A AutoCAD MEP 2019 —"

13. Once there, click on the Account Details, then on Access my
complete list of products and services.

Account details

Profile

» Edit

My products

Name: Infratech Civil

ID: info@infratechcivil.com

I ' Email: info@infratechcivil.com

IAccess my complete list of products and services ]

DONE

14. Here, you can,

e manage your profile or company settings, if you have account
administrative rights.

e change contact and billing information; and

e access cloud services.




15. But, one of the most useful services is a direct access to Autodesk
Technical Support. To do that, click on the support icon in the top

right corner.

View my support cases

Product tutorials & troubleshooting

Contact support

16. From there, you can check on updates on your existing support cases

or simply create new ones:

{\ AUTODESK
Support Requests
Welcome Infratech Civil

[ Create Case View Cases ]

Select a Case Type My Account

Ask a question,
case. Please prov

Technical Proc

17. Then,
e C(lose your internet browser window to return to the Autodesk

Portal.
Click on done to close the account details window.

Account details

Profile

Name: Infratech Civil

): info@infratechcivil.com

I ' Email: info@infratechcivil.com
» Edit

My products

Access my complete list of products and services

DONE

18. Next, close the main portal access window to return to the Start

Screen.

This concludes the section on the Start Screen. Next, we will start exploring
in more details, the Civil 3D interface and the working environment.




2.2 Application Menu

Like any other software, the best way to start learning Civil 3D is to first
familiarize ourselves with the user interface. That's the working environment
where the tools and needed commands are located.

Let's open a file and explore the Civil 3D interface.
1. In the top left corner, click on the Open command = to browse to
the 02.01-Interface dwg file in Lesson 02 practice folder.

2. In the new window, make sure you have selected a dwg file format,
then select the 02-Interface file and click on Open.

A Select File %

Look in: C3D2018 EN.V1.02 - INTERFACE v 4 B @ X Bl Vews - Toos -
Name Date modified Type Preview
= A 302018 EN.V1.02 - INTERFACE 2018-10-06 6:25 PM  DWG File
+
il -
\
Initial View
L2
[] Select Initial View
< >
Fiename:  §/C302018.EN.V1.02- INTERFACE v| open v
Files oftype: | Drawing (".dwg) ~ Cancal

3. The drawing opens. We see the proposed Flower Village Townhouse
Subdivision, which is the project we will work on throughout this
training. We will try to design it from-field-to-finish. We will see all
the necessary steps from the moment we received field survey data to
the creation of the final field stakeout. This process will involve
organizing and adjusting survey data, creating road alignments and
profiles, site grading, designing utilities, stormwater management,
estimating volumes and much more.
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4. Now, let's explore some components of the Civil 3D interface. First up,
the Application Menu. It is i‘ﬁhe top left corner and is represented

by the Autodesk Civil 3D logo . Once you click on it, you'll notice that
you have more options. We are going to explore a few of them. Most
of the items on the application menu are similar to the AutoCAD
Application menu. So, for more details, please refer to the AutoCAD
course. We will talk about these commands here, but not in as many
details because they are mostly basic AutoCAD commands.

|
@E ) Recent Documents

By Ordered List | |[(9] +
13

| D
z
)
=

"M C3D2018.EN.V1.02 - INTERFACE.dwg

(o]
°
I}
=
-

W 302018.EN.V1.04.SURVEYING-04.dwg

M C3D2018.EN.V1.05.SURFACE-01.dwg

©
&
<
]

"W (302018.EN.V1.05.SURFACE dwg
"W 3D2018.EN.V1.09.CORRIDORS.dwg
Save As 13 )
| (302018.EN.V1.03.SURVEY.dwg
=Rl » M ACAD_01.2019 EN 01 Interfacedwg &
W 103625-TOPO.dwg

Publish » W 302018.EN.V1.07.ALIGNMENTS.dwg

O 8 @

2
=

ES
-

2 2 Suite
:=] workflows

Drawing Utilities »

Ea Close »

| Options | | Exit Autodesk AutoCAD Civil 3D 2018 |

5. We have the New command at the top, click the arrow to the right to
expand it for more options. From there, we can either create a new
drawing or sheetset. A sheetset is a drawing file specifically created
to manage sheets for printing. Before going further, let's note that we
will be using the terms Plotting, Printing, and even Publishing
interchangeably. They are originally meant for different things, but as
the demarcation line between them is becoming finer, the more we
move to the electronic age of things. But that's a discussion for another
day. For now, all three terms mean creating an output file for sharing
with others.

6. Click on Drawing.

Create a new drawing

4 Drawing
Start a new drawing with a selected
drawing template file.

Sheet Set
_C&F  Create a sheet set data file that manages
Q} drawing layouts, file paths, and project
data.
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7.

10.

11.

A new window opens. Here, be careful of what type of file you choose

to create. Most of the time we are creating two types of files:

- A dwg file, which is a standard Civil 3D file; or

- Adwtfile, whichis a Civil 3D template file. We will ignore the third
type, the dws for now.

A Select template X
Look in: Template v| @ E_', IZ'B b 4 El Views ~ Tools ~
Name - Preview
a‘ AutoCAD Template
Map Book Templates
3 Plan Production
PTWTemplates
SheetSets
Al 7AutoCAD Civil 3D (Imperial) NCS
L 7Aut0CAD Civil 3D (Metric) NCS
A
A
e
m >
File name:  |_AutoCAD Civil 3D (Metric) NCS v] open v
Files oftype: Drawing Template (*.dwt) 2 Cancel

Drawing Template (*.dwt)

The dwtis a template file, which means that it contains standards and
settings commonly used, such as unit formats and precisions, title
blocks and borders, styles and label settings, and much more. It's
always recommended to start a new drawing from a template to make
it much easier, because you have a lot of parameters already set up in
previous jobs, and you don't need to recreate them.

On the other end, you can choose to create a new dwg file if,

e you only need to create a quick drawing and you aren’t all that
interested in the setup.

e Or, if you have already specified a default template in Civil 3D. In
that case, Civil 3D opens your template by default. We will see
later how to create a default template.

For the time being, let's cancel and return to the application menu.

The next line in the Application menu list is the Open command. Let's

expand it by hovering over it. A scrolling menu shows up with options

such as:

¢ Drawing, to open a pre-existing drawing that has been worked on
already, not from a template;

¢ Drawing from cloud, to open a drawing stored somewhere on the
internet;

e SheetSet, to open a printing setup file;

e Additional formats such as DGN and IFC files.
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Search Commands Q

(=]

Open a file

| New 4 o

[/

Drawing
owe Open an existing drawing file.

U

Drawing from the Cloud
Open an existing drawing directly from
your Autodesk 360 account.

Save
Sheet Set

Open a sheet set data file in the Sheet
Set Manager.

= Export 4 ?@ DGN

Save As »

%

Import the data from a DGN file into a

R O @

new DWG file.
Publish »
IFC
@ Import Industry Foundation Classes (IFC)
Print » files and create drawings.
> 2) Suite P Sample Files
- » . .
=] workflows w Open Sample Files from lacal or online b
locations.
Drawing Utilities »
m Close »
| Options | | Exit Autodesk AutoCAD Civil 3D 2018

e Next, on the Application Menu, we can save the current drawing
in the default dwg format.

Search Commands Q
& Open Documents
N 0l v
Choee
n:,.‘ Drawing1.dwg

|7 open ¥ B (302018EN.V1.02 - INTERFACE.dwg

owe
E Save

e Or, we can use Save As to choose a different file format or name.
For instance, we can save as under:

- a standard Civil 3D desktop file, or a mobile friendly drawing
format;

- a drawing template, the standard dwt format we talked about
earlier;

- adrawing standard file;

- other formats, such as dxf;

12. We can even save a layout as a completely separate AutoCAD file. How
great is that? If for example, we want to create a file for only our




NOTES
grading or drainage sheet layout, we can do that and send it to
whoever is requesting it.

Search Commands Q

I@IE' Save a copy of the drawing

New 4
E Open 4
E Save

[

Drawing
Save the current drawing to the default
drawing (DWG) file format.

J7

Drawing to the Cloud
Save the current drawing directly to your
Autodesk 360 account.
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B Save As N Drawing Template
Create a drawing template (DWT) file in
which can be used to create a new
drawing.
=P Export »
Drawing Standards
@ Publish » m Cre.ate a drawing standards (DWS) file
i3l Which can be used to check the
standards of a drawing.
@ Print »
Other Formats
B Save the current drawing to a DWG,
Y D) Suite » DWT, DWS, or DXF file format.
=] Workflows

Save Layout as a Drawing
h Save all visible objects from the current
ﬂ layout to the model space of a new

drawing.
| Close 4

| Options | | Exit Autodesk AutoCAD Civil 3D 2018 |

Drawing Utilities P

< >

13. We can also export a Civil 3D drawing to different formats such as pdf]
or dwf. A dwfis essentially the Autodesk pdf equivalent. It's also very
convenient as you can open a dwf file on most modern desktops
without installing any specific software.

Search Commands Q

@'E Export to a different format

L

New » ~ DWr
9 Create a DWF file and allow you to set
page setup overrides.

DWFx
Create a DWFx file and allow you to set

Save page setup overrides.

3D DWF
Create and display a DWF or DWFx file
of your 3D model in the DWF Viewer.

Save As »

Export »
Export Civil 3D Drawing

Export AutoCAD Civil 3D drawings to
either AutoCAD DWG or Microstation

n @ &

Publish »

0|8 @

DGN format.
Print » . DXF
= Convertand save civil moadels to base »
DXF files
) D) Suite
Workfl
=] workflows PDE

Create a PDF file and allow you to set
page setup overrides.

B

Drawing Utilities 13

Close » [ Y FBX

| Options | | Exit Autodesk AutoCAD Civil 3D 2018

< >
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14. Next, we can publish. In Civil 3D, publishing is simply printing for the
purpose of sharing electronically. To publish a drawing, we have
multiple options.

Search Commands Q
=
Share the drawing
D New 4 p Send to 3D Print Service
@ Send solid objects and watertight
meshes to a 3D print service.
E Open »
C Archive
@ Package the current sheet set files for
sEE archive.
SRS ) & eTransmit
Q Create a package of drawing files and
their dependencies.
=3 Export »
Email
E} Send the current drawing file as an email
. attachment.
Publish »
vﬂ Design Views
o' . .
@ Print » S Upload design views to secure location
- for online sharing.
—
,E \S,\llmiﬂ » Upload Multiple Files to Cloud
oriiows Upload multiple files directly to your
. " Autodesk 360 account.
Drawing Utilities  »
Close »
| Opt\'nnsl | Exit Autodesk AutoCAD Civil 3D 2018 |

15. Among the different forms of publishing, one that we need to mention
is the eTransmit option. This method is highly recommended. It
makes sure all files related to the current drawing, such as external
reference files, fonts, and plot styles, are embedded in the published
package.

fe)

Search Commands

& Share the drawing

D New b Send to 3D Print Service

Send solid objects and watertight
meshes to a 3D print service.
E Open 2
Save

&

Archive
Package the current sheet set files for
archive.

@

eTransmit
Create a package of drawing files and
their dependencies.

Save As »

= Export »

(4

Email
Send the current drawing file as an email
attachment.

[/ | H&

Publish »

Design Views
Print ) (0 = Uploaq deswgnlvwews to secure location
for online sharing.

)%

> 2 Suite

» Upload Multiple Files to Cloud
=] workflows P P

Upload multiple files directly to your

. _ Autodesk 360 account.
Drawing Utilities  »

b/

Close 4

| Options | | Exit Autodesk AutoCAD Civil 3D 2018
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16. In the Print section, we can perform various printing related tasks.
We will talk more about them in the Output chapter.

17. Next, are the Drawing utilities, where we can set various properties

and parameters for the current drawing. Once again, refer to the

AutoCAD Essentials course for more details on how to use these

settings. For now, just know that you can make operations such as:

consulting the drawings properties and statistics;

accessing the Civil 3D settings, which we can also do from
the Toolspace, which we will talk about in a minute;

setting the Drawing Units;

auditing and recovering the drawings to fix corrupted
files;

displaying the Files Status, for more statistical
information;

And, performing a purge, a typical AutoCAD operation to
get rid of unused drawing objects.

clE

Tools to maintain the drawing

Drawing Properties
®| Setand display the file properties of the
current drawing.

¥ D
b4
)
=z
-

(o]
=
@
=
-

Drawing Settings

Specify drawing-wide ambient settings
and settings for units and zones, object
layers, and abbreviations.

Sl

Save As 4 )
Units

Control coordinate and angle display
formats and precision.

ek
~ B

Audit
Publish , Evaluate the integrity of a drawing and

corrects some errors.

“:J Print 3 ] Status
Display drawing statistics, modes, and
extents.

) D) Suite

:=] Workflows

Purge

Remove unused named items, such as
block definitions and layers, from the
drawing.

=

Drawing Utilities  »
ﬁ Close 4 o

| Options | | Exit Autodesk AutoCAD Civil 3D 2018
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18. We can also close the current or all opened drawings and exit Civil 3D.

Search Commands Q

I@I@ Close the drawing

D New 4 Iy Current Drawing

Close the current drawing.

[—E/ All Drawings
Close all currently open drawings.

) D) Suite
;=] Workflows

Drawing Utilities >

I:é Close 4

| Options | | Exit Autodesk AutoCAD Civil 3D 2018

< >

19. One more thing we can do from the application menu is to to access
the current drawing's global options.

Search Commands Q

E E Open Documents

Oy
3 Drawing1.dwg

E Open 4 | C302018.ENV1.02 - INTERFACEdwg
E Save
B Save As 4

= Export 4
@ Publish »
@ Print 4
) 2 ) Suite »

:=] Workflows

Drawing Utilities

Ija Close 4
Options | Exit Autodesk AutoCAD Civil 3D 2018

< >
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20. The Options window is where most of the drawing's underground
preferences and settings are stored.

21. Among the choices, we have:

22. The file tab is where we can find all the information for Civil 3D
support file locations, including paths for the program drivers, menus,
and other files.

A Options
Current profile: <<C3D_Metric>> a Current drawing: C3D2018.EN.V1.02 - INTERFACE.dwg

Files Display Open and Save Plotand Publish System User Preferences Drafting 3D Modeling Selection Profiles Online Sincpac-C3D AEC Editor

Search paths, file names, and file locations:

E Print File, Spooler, and Prolog Section Names o Browse...

ﬁ Printer Support File Path

% Automatic Save File Location G
% Color Book Locations
Remove
% PDF ImportImage Location
% Data Sources Location Move Up
= % Template Settings

£ % Drawing Template File Location LD

] % Sheet Set Template File Location Set Current

= Defautt Template File Name for QNEW|

- e NONE

£ Default Template for Sheet Creation and Page Setup Overrides
% Tool Palettes File Locations
%Au'horing Palette File Locations
% Log File Location
E Action Recorder Setings
% Plot and Publish Log File Location
% Temporary Drawing File Location

% Temporary External Reference File Location v

Cancel Apply Help

23. On this tab, we also have user-defined settings such as default
templates and temporary saved files. For instance, we can come in
here and specify where to store our automatic save files.

24. We can also specify the default template to use when we create a new
drawing. We currently haven't specified one. If we haven't set a
default template, Civil 3D will prompt us to choose one every time we
try to create a new drawing. Let's change that and specify which
template to use by default every time we hit the New drawing button
or type Qnew at the command line.
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NOTES

A Options

Current profile: <<C3D_Metric>> ™ Cumrentdrawing: C3D2018.EN.V1.02 - INTERFACE .dwg
Files Display Open and Save Plotand Publish System User Preferences Drafting 3D Modeling Selection Profiles Online Sincpac-C3D AEC Editor
Search paths, file names, and file locations:

3 D Help and Miscellaneous File Names ~
U Text Editor, Dictionary, and Font File Names
D Print File, Spooler, and Prolog Section Names
3 D Printer Support File Path
E Automatic Save File Location
|E| Color Book Locations Move Up
& E, PDF Import Image Location
E Data Sources Location
= _]'j Template Settings
& E, Drawing Template File Location
#+ [ sheet Set Template File Location
= ") Defauh Template File Name for QNEW
- [

=5 Defautt Template for Sheet Creation and Page Setup Overrides

Add

Remove

Move Down

Set Current

E E Tool Palettes File Locations
[ Authoring Palette File Locations
E] Log File Location
E D Action Recorder Setiings
+ [ Plot and Publish Log File Location .

Cancel Apply Help

25. Once we hit browse, we are automatically directed to the default
folder containing all Civil 3D templates.

A select a file X

Look in: Template v| L] E} @ x E'. Views ¥ Tools ¥

? Name
AutoCAD Template

Map Book Templates

Preview

Plan Production

PTWTemplates

SheetSets

= @,AutoCAD Civil 3D (Imperial) NCS
@,AutocAD Civil 3D (Metric) NCS

File name: H - Open -

Files oftype:  Template File (“.dwt) > Cancel
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26. Choose a default template file, metric or imperial setup, depending on
your geographic location or jurisdictional requirements. If you don’t
have a template set up for your organization, the default Civil 3D
templates are a good place to start. You should, however, improve
them. Organizations such as Infratech Civil can help you set up your
own standards or provide you with improved pre-made ones. Most of|
our designs will be in metric or imperial units. We then need to choose
the default template provided out-of-the-box by Civil 3D, or choose
our own, if we have created one.

A Options

Current profile: <<C3D_Metric>> & Currentdrawing:

C3D2018 EN.V1.02 - INTERFACE.dwg

Files Display Open and Save Plotand Publish System User Preferences Drafting 3D Modeling Selection Profiles Online Sincpac-C3D AEC Editor

Search paths, file names, and file locations:

2} ﬁ Help and Miscellanecus File Names
5) ﬁ Text Editor, Dictionary, and Font File Names
2} ﬁ Print File, Spooler, and Prolog Section Names
2} ﬁ Printer Support File Path

2} % Automatic Save File Location
2} % Color Book Locations

2} % PDF Impertimage Location
2} % Data Sources Location

=)

O O O e OO = O = OO = OO = O

= % Template Settings

% Drawing Template File Location

% Sheet Set Template File Location

& Default Template File Name for QNEW

Default Template for Sheet Creation and Page Setup Overrides

e % Tool Palettes File Locations

e %Aulhoring Palette File Locations

e % Log File Location
=)
=)

ﬁ Action Recorder Settings
% Plot and Publish Log File Location

e O SO O = O ==

&~ Browse...

Add...

Remove

Move Up

Move Down

Set Current

Cancel Apply Help

27. A default template is now set and will be used each time we hit the
Qnew command on the ribbon or enter it at the command line.

|A,@@H@h-

28. Don't forget to cancel, when exiting this window, if you do not want to
change any settings during this training.
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29. Let's go to the Application Menu. Don't forget that, that is how we got

30.

here. There are also other ways to access the Options windows, and
the Application menu is just one of them. At the top right, we have
twoicons.

HDE'H@ AT
.

Toolsp

&)
E New 4

The first, the white icon to the left, allows us to display the recently
opened files, sorted in chronological order. We can pin files if we want
them to be always displayed in this list. Just like we did on the Start
window. We can also sort files by list, access date, size or type.

Search Commands

& Recent Documents

By Ordered List v | (5] +

(e
I +/ By Ordered List
- INTERFACE.dwg
e By Access Date
w Open 4 _SURVEYING-04.dwg
By Size

1. SURFACE-01.dwg
Save By Type

e

1 SURFACE.dwg

5 ;’ C3D2018.EN.V1.09.CORRIDORS.dwg
Save As

g T

in‘ C3D2018.EN.V1.03.SURVEY.dwg

= Bxport » "W ACAD 01 2019 EN 01 Interface.dwg @

4/

R 103625-TOPO.dwg

Publish b ::n‘ C3D2018.EN.V1.07.ALIGNMENTS.dwg

@ Print »

) 2 Suite
=] workflows

g

Drawing Utilities P

Close »

| Options | | Exit Autodesk AutoCAD Civil 3D 2018

civil



31. To the right, we have an option to display only currently opened files.
We see on the list the two files that are currently opened.

o] “ Open Documents

. al -
D New 4
i_‘ Drawing1.dwg

w Open 4 " C302018.ENV1.02 - INTERFACEdwg

E Save

B Save As 4
@ Export 4
@ Publish 4
@ Print 4

) D) Suite
:=] workflows

Drawing Utilities »

Close 4
L g

| Options | | Exit Autodesk AutoCAD Civil 3D 2018 |

32. Once again, we have an option to change the display mode to list small
or large icons. We can also sort files by date or size.

33. Lastly, from the Application Menu, at the top right, we have the
search commands textbox, where we can perform specific searches.

. e HE G- o -|Siavsp JE 1 5]
[ ]
x ('9_3 Open Documents
Toolsp: ‘ =
D New 4
P4 :‘_‘ Drawing1.dwg
S E Open ¥ A C302018EN.V1.02 - INTERFACE.dwg
TOOI
[ E Save
Active D|
=De3 B Save As »
% |
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34. For example, let's say we want to design an alignment. By just typing
align in this box, we have a whole list of suggestions related to the
word Align. Look at the list of commands below. We can create
alignments using all kind of methods.

align| ¥
Matches for: "align”

Best Matches
ﬂ Align

‘.ﬂ Align

-D| Align
Ribbon Tab: Home

i@ Direction/Alignment
Iﬁ Distance/Alignment
\@ Object/Alignment
><L> Alignment/Alignment
£ Create...
":? Divide Alignment
}@ Measure Alignment
8 AtAlL

' Create...

" Align...

| Options | | Exit Autodesk AutoCAD Civil 3D 2018 |

35. Let's try the word Rectangle. By simply typing that word, we have a
suggestion to run the Rectangle command from the ribbon, and many
other options.

rectangle| ¥
Matches for: “rectangle”
Best Matches
[J Rectangle
Related Results
(A) Enclose in Object kg
7 Rectangle
(A) Enclose Text with Object Ry
Rectangular Revision Cloud kg
[T Rectangle
Rectangular Revision Cloud Ry
[T Rectangle
| Options | | Exit Autodesk AutoCAD Civil 3D 2018
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36. If we click on it, we can come to the drawing area and simply click the
start and end point and draw a rectangle. So, these are actual
commands we can run, it is not just an information help menu!

[ITop]2D Wireframe] = @ X

37. The search commands box is very useful when we are looking
around for commands that we don't know or don't recall.

38. Select the polyline that we have just created and erase it using the
delete button from your keyboard.

39. That concludes the section on the Application Menu. Next up, the
Ribbon!
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2.3 Ribbon

The ribbon is a relatively new feature for long-time Civil 3D users. It’s a rare
sight these days, but you can still encounter some users who prefer to use the
good old scrolling menu bar.

1. Severalitems constitute the ribbon. First, at the top are the tabs. They
are used to group commands with similar functions.

2. For example, the Insert tab has commands that help insert new or
existing data into the drawing, like blocks, survey points, aerial
imagery or other external references.

C3D2018.EN.V1.02 - INTERFACE.dwg »

Home  Insert  Annotate  Maodify  Analyze  View  Manage  Output

3. Onthe View tab, we can manage the display of the Drawing Area. We
can use 2D or 3D displays, a different UCS, visualize from different
angles or browse in 3D mode.

4. Additionally, each tab is grouped further into panels. For example, on
the Home tab, we have panels called:

e Palettes, where we can organize the Civil 3D command palettes.
e Create Ground Data, for creating points and surfaces.
e Create Design, for design related commands.

N Ohedoa- - »| C3D2018.EN.V1.02 - INTERFACE.dwg | b [ panel
Home Insert  Annotate  Modify  Analyze View Manage Output  Survey

% LO iy @ Points ~ @ Parcel ~ ':‘j Alignment ~ -ifﬁ Intersections ~

’ R]? = Q Surfaces ~ J Feature Line ~ j‘ Profile ~ % Assembly ~

ﬁ “j’g Traverse ~ Cj Grading ~ [ﬁ‘ Corridor ~ 5‘@ Pipe Network ~

Toolspace

Palettes ¥ Create Ground Data ¥ Create Design ¥

5. A panel can be expanded to show more commands by clicking on the
downward arrow to the right of its name.

Palettes ¥

6. We can expand and pin the panel to expose additional hidden
commands. Unpinning the panel will collapse it to its original state.
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IHD@B@\:‘Q'
Home

% @ mﬁ $ Po
ﬁ =] @Su
E}l @ ‘h T
iCreate Grc
ok s
BSE6

i1 Palettes

Toolspace

7. The ribbon can be further organized by unloading items. To do that,
right-click anywhere in the ribbon and uncheck the items to unload
or check the items to display.

ODeEdHoa 6 - » C3D2018 EN.V1.02 - INTERFACEdwg | » | panel

Home

% M ﬁ Points ~ =1 P &
E_;; Surfaces * Show Tabs »  Home

Toolspace| Show Panel ,
) 3y Traverse ~ : ow Fanels v Insert
Palettes ¥ ‘ Create Ground Data ¥ ‘ n v Annotate
Start Drawing1* % | c3p2018 EN.V1.04 ¥ Modify
TOOLSPACE [~1[Top][2D Wireframe] v Analyze
Q WO @ v View
1<)
Active Drawing View v g v Manage
a
=0 C3D2018.EN.V1.02 - IN... ~ g v Output
=% Points o & ARy
(1] Point Groups —
@ Surfaces " Autodesk 360
| © Alignments 2 Autodesk InfraWorks

DeHoO &6 o» C3D2018ENN1.02 - INTERFACEdwg | # | panel

Home

% Eglm} -€3 Points ~ ;Th‘o;v Tat;s 6‘ “lignment * Intersections ~
E‘? Surfaces ~ " e "

B = ¥y Traverse * I Show Panels ' / Palettes
+ Create Ground Data

Toolspace|

Palettes ~ | Create Ground Data ™ Cre, |
Start Drawingl* % | C302018.EN1.02 | ¥ Create Desion
TOOLSPACE [=I[Topl[2D Wireframe] V Profile & Section Views
o + Draw
@ . o R
5 .
Active Drawing View - B + Modify
o
I C3D2018.EN.V1.02 - IN... ~ & Layers
T peits - Clipboard

L4 Pmims Femimn

8. To make the ribbon more readable, especially when working at a
lower than recommended display resolution, unload unneeded
panels.

9. An additional way to manage the ribbon is by collapsing it by using the
Cycle Through button, the upward triangle to the right.
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10. A first click will collapse and make the ribbon compact. If you look
closely, you will see that we still have access to all commands. They
are just more compacted.

C3D2018.EN.V1.02 - INTERFACE.dwg afy B info@infratec... ~ 7 & -
XS QM S
Create G... +
Palettes | |Create D... Profile &.., Draw | Modify

11. By clicking on the Create Design panel the collapsed commands are
expanded.

DedHoa- - » C3D2018.EN.V1.02 - INTERFACEdwg | b

Home

.5 M | |+
N -0
Create G... +
Palettes I Create D...| Profile &I Draw \ Modify _

Start &y Parcel ~ =% Alignment ~ & Intersections ~
TOOLSPACE *7J Feature Line = ¥ Profile ~ &5 Assembly ~

a (35 Grading ~ [ corridor + i Pipe Network *

Active Drawing View P_l? Create Figure from Object @ Create Network Parts List

= €3D2018.EN.V1.( % Create Subassembly from Polyline % Create Full Parts List

?# Points b,l'f Create Polyline From Corridor E Set Pipe Network Catalog
#1 Point Groups

Pal . .
: ) Create Boundary From Corridor Part Builder
@ Surfaces b v

@2 Alignments J& set Pressure Network Catalog Infrastructure Parts Editor
+/ Feature Lines Create Design

12. Click on the cycle through arrow a second time, and the ribbon will
adjust again.

Ohhedoq - -~ » C3D2018.EN.V1.02 - INTERFACEdwg | » | panel

Home

Palettes | Create Ground Data | Profile & Section Views | Draw | Modify |
'Start TDre @ Parcel ﬁ Alignment ~ # Intersections ~

TOOLSPACE U Feature Line ~ f Profile ~ ﬁ* Assembly ~
Eﬁ Grading ~ H Corridor ~ Eﬁ Pipe Network ~

[} O

Active Drawing View P_—? Create Figure from Object @ Create Network Parts List

=0 C3D2018.EN.V1.02 - IN... %k Create Subassembly from Polyline @ Create Full Parts List

=% Points ‘_‘.: Create Polyline From Corridor E Set Pipe Network Catalog
= Point Groups
& Surfaces

L Alignments jﬂ Set Pressure Network Catalog Infrastructure Parts Editor

C)‘ Create Boundary From Corridor Part Builder
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13. A third click will completely collapse the ribbon and minimize it to
tabs only.

Home  Insert Annotate Modify Analyze View Manage Output Survey Help  Express Tools  River =

14. Clicking on any tab will display the full ribbon.

% (i) Ny < Points ~ & parcel ~ % Alignment ~ # Intersections [’ Profile View ~ VALY St o3+ Move () Rotate Tim ~ &
=] (3 surfaces ~ ¥J Feature Line ~ %* Profile &8 Assembly ~ # Sample Lines Sw @ - -] copy A Miror (T Fillet - e
Toolspace ‘ A= — 8 n =t m | oo
= ¥y Traverse ~ (& Grading ~ [ Corridor ~  §{j Pipe Network * | 7% Section Views ~ ,,) > © - X - | |s\ Stretch T‘ Scale Array - &
Palettes ¥ Create Ground Data ¥ Create Design ¥ Profile & Section Views Draw ¥ Modify ¥

15. One last click on the Cycle Through arrow, and we complete the cycle
and return to the original state of the ribbon.

16. Instead of going through the four cycles, we can just switch back and
forth between the full display and one of three states of our choice,
between Minimize to Tabs, Minimize to Panel Titles and Minimize
to Panel Buttons.

=[]

Minimize to Tabs

Minimize to Panel Titles

Minimize to Panel Buttons

v Cycle through All

17. Last but not least, one of the most significant benefits of the ribbon is
its contextual responsiveness. It adapts to present you with a set of|
commands depending on the currently selected entity. For example, if]
you are working with points, the ribbon automatically changes to
present you with the commands related to points.
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18.

19.

20.

While working in the same interface drawing, zoom to a survey point,
for example, one of the EG points to the northwest of the proposed
site. Take note of the current state of the Ribbon with the Home tab
activated.

a3 @ [ LD B0+ L] G [QudBcican. 3 B X
@ sutces+ | - M- gRe . #0- 3-3A0 & S a38548 pae D
: i ayer ¥ :
hovoverse - | (S B- 8- - Uro- - REBBE @i HERT S -
Create Ground Data ¥ Create Design ¥ | Profile & Section Views

1 C3D2018.EN.V1.02 - IN... ~
™ General
4 Point
#0 Surface
8 Parcel
# Grading
# Alignment
# Profile
i Profile View
# Superelevation View
@ Cant View
#1:4 sample Line
<

Settings | Prospector

Survey

Model 4 Layoutl | Layout2
695796.292, 5616960.200,0000 MODEL Hf = v L @ v\ v« TIv = w £ L A 1500v & v 4 &350 0 @R &=

Now, click on the point. Notice how the ribbon adjusts and only shows
commands related to points operations such as editing points, labels
styles, importing and exporting points.

Autodesk AutoCAD Civil 3D 2018  C3D2018.EN.V1.02 - INTERFACE.dwg ase i3t ‘iﬂmiﬂ'rﬂg(_ - W &~ Lo

=1 [ Properties 5 B ] 4 Lock Points r @ 1 Create Point Group

4 Object Viewer & Da 93 Unlock Points & Import Points
Add Edit Label | Inquiy Edit/List Point Group — Geodetic Z:
ables  Text £ Isolate Objects | poines  properties Lt Elevations from Surface Calculator ¢ Create Surface

© Surface

+8 Parcel

+ Grading

#= Alignment

+¥ Profile

1 Profile View

+8 Superelevation View

#8 Cant View
+E4 Sample Line

<

Model | Layout! J Layout2
695772.982, 5616973.000,0000 MODEL ll v L. G v v £ T F w K K A wsoov & v+ 0 @ 3500 P @B ==

That concludes the section on the Ribbon, up next, the Quick Access
toolbar.
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2.4 Quick Access Toolbar

Next item on our perusal of the Civil 3D interface is the Quick Access toolbar,
a typical windows application feature. We have it in most office programs.

The Quick Access Toolbar gives us an option to stack a set of frequently used
commands, that we want to have at our disposal at all times. By default, it
shows common commands such as New, Open, Print, Undo, and Redo.

' EECEEREEED

Home  Insert Annotate  Modify

1. If we click on the arrow to the right, we can see a list of additional
commands that we can add to the quick access toolbar.

i H S G- o - [Bcvisp ~[[= 3
Man

C3D2018.EN.V1.02 - INTERH

Customize Quick Access Toolbar

"I

Home  Insert Annotate  Modify Analyze  View

% 18] <& points ~ & Parcel ~ v New
ﬁ =] Cf Surfaces ~ J Feature Line ¥ Open
Toolspace|~ — . v
H 3y Traverse ~ (%5 Grading ~ Corridor ~ | ¥ Save
Palettes ¥ Create Ground Data ¥ Create Design | ¥ Plot
Start Drawing1* x C3D2018.EN.V1.02 - INTERFAC| ¥ Undo
TOOLSPACE [~ 1[Top][2D Wireframe] v Redo
a 5] v Workspace
] .
|Active Drawing View v E ¥ Match Properties
o
=0 C3D2018.EN.V1.02 - IN... ~ § + Plot Preview
4% Poj o
PO‘_ntS Save As...
1] point Groups
& Surfaces " Batch Plot
Alignments g Properties
-/ Feature Lines 2
Ly Sites Sheet Set Manager
B Catchments v Render
< >
) More Commands...
=
] Show Menu Bar
v Show Below the Ribbon

2. Let's add a frequently used command like Match Properties and
remove one that is not really used that often, like Work Space
Switching, since we can also access it through the status bar, in the
bottom right corner.

Customize Quick Access Toolbar
v New
+ Open
¥ Save
v Plot
+ Undo
+ Redo
Workspace
+ Match Properties
+ Plot Preview
Save As...
Batch Plot
+ Properties
Sheet Set Manager

Render

More Commands...
Show Menu Bar

Show Below the Ribbon
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3. The new Quick Access Toolbar responds to our request and adjusts
accordingly.

A CeHo G-

4. One thing that we like to do is to relocate the Quick Access Toolbar
below the ribbon, to have more real-estate, and display as many
commands as we need. We will see in a second why that is important.

5. For the time being, let's keep adding commands to our Quick Access
Toolbar. To add a command from the Ribbon, right-click on it and
select Add to Quick Access Toolbar.

-~ .. -

/ . I. - C Add to Quick Access Toolbar
J . % . 1= ShowTabs 4
Show Panels 4
Draw ¥

6. Let's add the frequently used ones such as drafting commands (line,
polyline, rectangle, circle, and hatch), modification commands such
as (move, rotate, trim and extend, copy, mirror, fillet, scale and
offset), layer management commands (turn on and off, layer isolate
and un-isolate, thaw and unthaw, make current and match layer).
We typically also add a few design commands that we frequently use.
It would be a good idea to organize them by groups, to make it easier
to locate them.

|A'| DedSa- - EmE - D@31 o » C3D2018.EN.VT....| 4
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7.

9.

After adding all these commands, you will notice that not all of them
are displayed. That is because we just don't have the necessary real-
estate to show them at the top of the Ribbon. To fix that, we will need
to go to the Quick Access Bar display options and choose to display it
below the Ribbon.

i

Toolspace

@HE G AR E DD O Theshelp] C302018ENV1... |4 @) & infoinfratec
o Insert  Annotate  Modify  Analyze View  Manage O 381 - GLlB LE;E
7 e e D | C o

[WEIE] @ surtoces© & Featuretine - ¥+ &8

Palettes ¥

TOOLSPACE [~ ITop)(2D Wireframe]

Active Drawing View

>
Prospector

5

P9 Command: *Cancel*
N

Model ayout? +

MoDEL fif v LG N\ M)-Fm KL As0o-@~+ 0 @350 QRBE=

We will then have all the commands displayed and readily available,
regardless of the ribbon tab we are working with. This will save us
time by not having to switch back and forth between tabs to find our
most used commands. In the long run, this adds up to a gain in
productivity.

a_ Autodesk AutoCAD Civil 3D 2018 C3D2018.EN.V1.02 - INTERFACE.dwg « 30 8 infodintratec.. - T B (D) -
pome  Insert  Annotate  Modify  Analyze View Manage Output  Survey Help ExpressTools  River ()7
5 @ronss  @eecd w30 P b - LD ROl Gy (0

- 5 - o
Palettes ~ Cre sign

IDeHo G-

|'\uu\:pu(e

Profile & Section Views Draw ~ Maodify ~ ayers ¥
=K £ TR ¥ WA 20) SN S N ]

t ' C3D201GENV1.02 - INTERFACE® +

At the top, to the right of the quick access toolbar, we have a few tools
mostly related to searching and Autodesk account management. The
first textbox is for searching online for help. If we type Line, for
example, it brings up a few suggestions regarding the word line.

| » | panel

|9ﬁ B info@infratec... ~ Ww - » |

10.

To its right, we have the Online Search command, which takes us to
the online help itself, to search on there.
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11. Next, you can access the Autodesk app store [ to browse for add-
on apps, created by third-party developers. These are useful apps you
can add to Civil 3D, to perform tasks that are not natively possible with
out-of-the-box. AutoCAD Civil 3D is a great application, but no
software does everything out-of-the-box. We always need to find
some workaround for some specific tasks. Some ofthese apps are free

while most are paid-applications.

{\ AUTODESK APP STORE | English~

T LD B
CTr

““““ 8- 'mo(
1 AU ODESK|APP‘STORE DOWNLOADS
['H refl @ L4 = %

—1
- -

Analysis & Simulation

Autodesk Civil 3D ~ m

Autodesk Civil 3D~ u Show All
Featured Apps

| Carlson Connect 2019 Polyline OD Elevatios . C3DRENESG

m Point Group from Point Husson Tool - Set Pipe I-FI simagelnsertes
Networ kAIg nment 2 S

9

12. Let's close this window. Next, we have our Autodesk Account portal
entry window. There, we can pretty much do all our Autodesk Account
management, as we've seen in the Start Screen section of this lesson.
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2.5 The Toolspace

The Toolspace is the main window for managing data, settings, and styles in
Civil 3D. It is accessible from the Ribbon, on the Palettes panel.

TOOLSPACE
= [

Master View 2

@ Points ~
+[#] Point Groups
+© Surfaces

+> Alignments

Prospector

~.J Feature Lines
+ 8l Sites
-4 Catchments
—'ﬁﬂ Pipe Networks
—ﬁ Networks
a=hil )
Hﬁ Pipes
<& Structures v

Settings

Survey

Toolbox

The Toolspace is organized in four tabs.

a. The Prospector tab, where we will work most of the time, is
used to manage data and create design entities. It has several
collections or items, where Civil 3D data is organized. Among
the collections, we can find Points and Point Groups, Surfaces,
Alignments, Sites, Catchments, Pipe Networks and many more.

b. The Settings tab is used to manage style and settings.

c. The Survey tab is used to import and manage survey data by
creating databases including the survey database, the
equipment database, the figure prefix database, and linework
code sets.

d. The Toolbox tab is used to create reports. It can generate
output for points, surfaces, parcels, pipes, profiles, and more.
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2.6 Drawing Area

The Civil 3D drawing area is the central rectangular area where most of the
action takes place. It is the center-stage where we draw, visualize, select and
manipulate objects.

Autodesk AutoCAD Civil 3D 2018 C3D2018.EN.V1.02 - INTERFACE.dwg [pores |0 R info@infratec.. * Y@ dh-  »
7 i W Vew : AT : , =
) Q ) T'ﬂ 20 Wireframe il Ao ze f3 x [EI ]L. O ‘%
Es & DD @ .0 L 23 =
.L Views  View @O & } B L Viewport = loolspa(a UCcs | View Interface
Q- Manager | (2 12~ [@worid | configuration” [ T ® |iconlcobel Bar
Navigate 2D Views ¥ Visual Styles ¥ » Coordinates ¥ Model Viewports Palettes ¥ Viewport Tools ¥ -
Do WEM /L0000 20+ £330 GLI&EES GBS
Start C3D2018.EN.V1.02 - INTERFACE* +
TOOLSPACE
.
- C3D2018ENN1.02-IN... ~ £
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In the drawing area, there are some elements that need to be noted. For more
details on the elements, you can refer to the AutoCAD Level 1 course. But let's
mention them briefly.

88 & nfo@intratec.. - g - »
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1. Inthe top left corner, Viewport and Visual Style controls the view
directions and styles.

2. The UCS or User Coordinate System is the active coordinate system
that establishes the XY

3. or work plane and the vertical direction for drawing and modeling.

4. The View Cube is where you can see drawing elements from
different view directions by rotating the view.

5. The Navigation Bar contains additional tools like Pan, Orbit, and
more.

That concludes the section on the Drawing area, up next, the Command Line.
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2.7 Command Line
The Command Line is the textbox at the bottom of the drawing area. It is the

main intake for any command transmitted using the keyboard. It is displayed
or turned off by simultaneously pressing CTRL and number 9.

5’| Command: *Cancel*
5y - -

2.8 Status Bar

Just below the Command Line, we have the Status Bar. It has a set of drafting
and display tools that provide ease of use and precision drafting.

moDeL iff vh G-\~ 2U0-ZE% RL Aoy -+ @8 @ & 350 B°B &=

These settings and tools are discussed in more details in the Basic AutoCAD
course. Nonetheless, let's discuss one of them, the Workspace Switching. As
previously mentioned, Civil 3D is built on top of Map 3D, the Autodesk’s GIS
(Geographic Information System), which in turn is built on AutoCAD. So, as it
turns out, if you have Civil 3D, you can just switch between multiple working
environments, like basic AutoCAD 2D drafting, 3D modeling, Map 3D GIS
analysis or Civil 3D design mode.

Simply click on the Workspace Switchingicon and pick the appropriate work
environment. You can also make changes to your workspace by clicking on
Customize, then on Save Current As, to rename the workspace.

v Civil 3D
Drafting & Annotation
3D Modeling

Planning and Analysis

Save Current As...

Workspace Settings...
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Another option you should be aware of, as mentioned in the Quick Access
Toolbar section, is saving the changes that you are making to the interface.
To have Civil 3D memorize these changes, click on Workspace Settings.

v Civil 3D
Drafting & Annotation
3D Modeling

Planning and Analysis

Save Current As...

' Workspace Settings... I

Customize...
Display Workspace Label

6-+ 0O

From there, select the option to Automatically save workspace changes.

This action should not be performed if you are not currently working on your
usual and personal workstation.

A Workspace Settings X

My Workspace = Civil 3D v

Menu Display and Order

Civil 3D

" " Move Up
rafing & Annotation

3D Modeling

Planning and Analysis Move Down

Add Separator

When Switching Workspaces

() Do not save changes to workspace

I@ Automatically save workspace changes I

Finally, note that all Status Bar display options are available from the button

in the right bottom corner.
Transparency
v Selection Cycling
3D Object Snap

Dynamic UCS
Selection Filtering

Gizmo
v/ Annotation Visibility
v AutoScale

v Annotation Scale

& 3500 B°E® @ =
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| 3 STYLES AND TEMPLATES I

3.1 Definition of Styles

Styles are the essential elements that allow us to control the
appearance of Civil 3D objects such as points, alignments, profiles, etc.,
and their label styles, the information that goes with these objects.

The process and the different dialog boxes used for creating these
styles are often similar from one type of style to another.

3.2 Definition of Templates

Templates can be defined as AutoCAD Civil 3D files (dwt format) that
contain the standards for creating and displaying Civil 3D objects. A
template file can increase productivity and consistency, by avoiding the
need to repeat the same operations from one project to another. Using
a template file allows the conservation of layer standards, line types,
colours, text sizes, and more, throughout multiple drawings.

Generally, a pre-existing template file should be used each time a user
is starting a new project. By doing this, we have a leg up in the design
process by reutilizing a set of pre-established standards, instead of
recreating them from scratch.

3.3 Creating templates

In this exercise, we will use already existing styles, modify them, and
create a file template for our future uses:

1. Open the 03.01-Styles-Templates dwg file in the Lesson 03
practice folder.

ﬁ,' Ohedoa- 5
Hom Insert Annotate
@ Points ~

]

%@ UL
Toolspace E
\_\3 *‘j} Traverse

Palettes ¥ Create Ground D:
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NOTES
A Select File X

Look in: C3D2018EN.V1.03.STYLES-TEMPLATES ~ 4= ] @ 3 E] Vews ~ Toos ~

~

Name Preview
aﬁ ,',‘ C3D2018.EN.V1.03.STYLES-TEMPLATES

Initial View

[] select Initial View

< >
File name: ‘C3D2018.EN.V1.03.STYLES-TEMPLATES v Open v
Files of type: Drawing (*.dwg) b Cancel

2. Let's start editing the file and establish some standards for
object styles, units of measurement, labels, and the like. The
creation and maintenance of template files is a never-ending
process; It's just a fact of life that we are always striving for a
higher standard. Besides, projects and regulatory agency
requirements are always evolving; our template needs to adapt
accordingly.

= First, make sure the Toolspace is active and visible.

Insert  Annotate  Modify  Analyze \
< Points ~ & Parcel ~

O Surfaces ~ J Feature Line ~

¥y Traverse ~ (& Grading ~

Palettes ¥ Create Ground Data ¥

Start C3D2018.EN.V1.02.INTERFACE*

= Now, switch over to the drawing settings tab. Right-click on
the file name, then Edit File Settings. Most standards
(settings and styles) are created here. On this tab, we can
create, copy, modify, or delete styles.
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Home
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ﬁ = (5 surfaces ~ #J Feature Line

Toolspace|
D E ‘i} Traverse g Grading ~
Palettes ¥ Create Ground Data ~
Start C3D2018.EN.V1.02.INTERFACE* **
TOOLSPACE [~1[Top][2D Wireframe]
[
Active Drawing Settings View ™ ‘ :c::
| CIDROTBENNIOZINTE.. -
I
=™ General 2
#4¢ Point
H & Surface
=8 Parcel
20 Grading
= Alignment
#X Profile

#id Profile View

+#® Superelevation View
HE Cant View

#[4 Sample Line

HI Section

2 Section View

#% Mass Haul Line

+% Mass Haul View
+H B Catrhmant

= = =R [ Ta VI )

Home
x 19| iy <& Points ~ &Y Parcel
i =] (5 surfaces 7 Feature Li
D 3y Traverse ~ ﬁ}"‘ Grading *

Palettes ¥ | Create Ground Data ¥

Toolspace

Start C3D2018.EN.V1.02.INTERFACE*

TOOLSPACE [~ 1[Top][2D Wirefra

= B O

Active Drawing Settings View v
Ei&] C3D2018.EN.V1.ga- 1

16 Point | abel Style e_au S...
Edit LandXML Settings...
& Surface .
Table Tag Numbering...
=8 Parcel —

=® Grading

Refresh

3. Under the Units and Zone tab, you can define parameters such
as linear and angular units, annotation scale and the coordinate
system.

4. Let's set the coordinate system for this project. We will see why
this may be helpful on the next tab. This site is in the Universal
Transverse Mercator (UTM) projection system, Zone 10.
Therefore, we chose the CSRS.UTM-10N system. We
recommend that wusers consult their local Geographic
Information System authority, for a recommended coordinate
system for each project.
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5. Next, we need to set-up the drawing to match the appropriate
Units and zone.

A Drawing Settings - C3D20718.EN.V1.03.STYLES-TEMPLATES O K

Units and ZongTransformation | Object Layers |Abbreviations ‘Ambient Settings ‘

Drawing units: Imperial to Metric conversion: Scale:
Meters ~  International Foot(1 Foot = 0.3048 Meters) ~ | |1:250 v
Angular units: [ Scale objects inserted from other drawings Custom scale:
Degrees x AD variables to match 250
Zone
Categories: Canada, Country and Grid ~
Available coordinate systems: —
I INAD83(CSRS) / UTM zone 10N ~
Selected coordinate system code: | CSRS.UTM-10N
Description:
NADS3(CSRS) / UTM zone 10N
Projection: “1
UutT™m
Datum:
CSRS

Cancel Apply Help

6. The Transformation tab gives us an option to transform the
coordinate system specified on the previous tab to a grid system.
For example, if we have a survey data that was collected using
an arbitrary local system, we can transform that data into a
known grid system. To do that, we must have atleast two known
reference points (for translation and rotation). Before any
transformation, a coordinate system must also be set on the
Units and Zone tab, which we already did by setting the
projection to UTM North America Zone 10.

To make a coordinate transformation:




= First, activate Apply the transform settings checkbox.

= Then, pick a reference point in the drawing. Usually, this
would be a point with known and georeferenced
coordinates. In this case, our survey is already
georeferenced. So, we are picking a random location, just
to explain the process.

= After that, type in the known coordinates of the point you
selected, in the drawing in the previous step. This will
complete the translation phase of the transformation.

= Next, we need to perform the rotation phase. For that,
activate the rotation option as shown on the
Transformation tab.

= Then, pick the second known point in the drawing. Again,
click on a random point, to choose the second
georeferenced point.

* Finally, type in the known coordinates. Alternatively, you
can use a rotation angle, if you know one.

A Drawing Settings - C3D20718.EN.V1.03.STYLES-TEMPLATES O K

Units and Zone Transformation ‘Object Layers | Abbreviations ‘Ambient Settings

Zone description: NADB3(CSRS) / UTM zone 10N

1 Apolv transform settina:

Qolv sea level scale facto Grid Scale Factor
Computation,
Om 6373695.0391¢ Unity
Reference point ®) Rotation point
Point number Point number
Local Northing 5616873.64461722m Local Northing 5616947.65790983m
Local Easting  695904.077617114m Local Easting  695879.750043083m
Grid Northing  5616873.64461722m 7 Grid Northing  5616947.65790983m
Grid Easting 695904.0K617114m Grid Easting 5616947.65790983m

) Specify grid rotation angle

Zone units are in Meter. 251.80558335941. 89.999138262194i

Cancel Apply Help
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7. On the Object Layer tab, we can specify default layers for

various objects; when we create an object, a Civil 3D point for

instance, it will automatically be placed on the layer specified

here.

A Drawing Settings - C3D2018.EN.V1.03.STYLES-TEMPLATES O XK

Units and Zone ‘Transformatian Object Layers ‘Abbreviations ‘Ambient Settings ‘

Object Layer Modifier Value Locked
cROAD _  MNoe | | ¢ |

> Alignment-Labeling C-ROAD-TEXT None a

™ Alignment Table ~ C-ROAD-TABL None a

B Appurtenance C-WATR-APPT None a

ks Appurtenance-Lab... C-WATR-TEXT None 8

# Assembly C-ROAD-ASSM None B

& Building Site 0 None a

] Cant View 0 None B

@ Catchment C-HYDR-CTCH None 2

™ Catchment-Labeling 0 None a

B Corridor C-ROAD-CORR None a

Ll Corridor Section C-ROAD-CORR-SCTN  None a

- Feature Line C-TOPO-FEAT None B

¥ Fitting C-WATR-FITT None @

' Fitting-Labeling C-WATR-TEXT None B

™ General Note Label C-ANNO None B v

@ Enter a single * (asterisk) in the value field to include the object name as the prefix or suffix value in a layer name.

[#] Immediate and independent layer on/off control of display components

Cancel Apply Help

8. The Abbreviations tab allows you to manage different default

abbreviations when creating labels and reports.

A Drawing Settings - C3D2018.EN.V1.03.STYLES-TEMPLATES O X

Units and Zone ‘Transformatian |0|:je|:t Layers Abbreviations ‘Ambient Settings ‘

Property Value o
= General Text
Infinity INFINITY
Left L
Right R
= Alignment Geometry Point Text
Spiral-Tangent Intersect ST
Curve-Tangent Intersect PT
Alignment Beginning BP
Spiral-Spiral Intersect SS
Reverse Spiral Intersect SPI
Spiral-Curve Intersect SC
Curve Mid Point Mid
Station Equation Decreasing Decreasing
Alignment End EP
Tangent-Spiral Intersect TS
Tangent-Curve Intersect PC
Compound Curve-Curve Intersect PCC .
Tanaant Tanmaant lntaveact Lel]

Cancel Apply Help

NOTES
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9. The Ambient Settings tab specifies the current file’s units and

parameters.
A Drawing Settings - C3D2018.EN.V1.03.STYLES-TEMPLATES O X
Units and Zone ‘Transformatian ‘Ohject Layers |Ahbreviations Ambient Settings |
Property Value Override Child Override Lock &
““Time
=“Unitless
="pistance
Unit meter =
Precision 3 * =
Rounding round normal =
Sign sign negative '-' =
=" Dimension
=“coordinate
Unit meter ?
Precision 4 =
Rounding round normal =
Sign sign negative '-' =
WDF..:J Fanvdinata v

Cancel Apply Help

10. You can change the units to meters or feet, square meters or
square feet, cubic meters or cubic feet, and so on, by clicking on
the “4+” sign and opening the sections for Distances,
Coordinates, Elevation, Area, Volume, and Station.

11. Now that some parameters have been created, save the file in a
dwt format by proceeding as follows.

2 < v o |S3vilap ~|=

Save a copy of the drawing

Drawing
Save the current drawing to the default
drawing (DWG) file format.

Drawing to the Cloud
Save the current drawing directly to your
Autodesk 360 account.

Drawing Template

»
@ Create a drawing template (DWT) file in

which can be used to create a new
drawing.

Drawing Standards

Create a drawing standards (DWS) file
which can be used to check the
standards of a dvawmk

@ Publish
LA
E,] Print

Suite >
Workflows

Other Formats
Save the current drawing % a DWG,
DWT, DWS, or DXF file formit

Save Layout as a Drawing

M}

Drawing Utilities  »

Ea Close 4

= i

Options Exit Autodesk AutoCAD Civil 3D 2018
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12. Choose the Lesson 3 working folder, that is the Templates
tutorial folder.

A save Drawing As X
Save in: C3D.18 EN.DWG M E} (ﬁ b 4 El Views ¥ Tools ¥
Name - Preview
3 @ C3D2018.EN.V1.03.STYLES-TEMPLATES
2 e
(=
\
A
Options
‘1/%3 []Update sheet and view
thumbnails now
- Copy Design Feed from
previous version
< >
File name: Practice Infratech. Template & Save
Files oftype:  AutoCAD Drawing Template (*.dwt) v Cancel

13. Choose a DWT file format and click on Save.

14. Then, enter the description of the template. This partis optional,
but as we will recommend throughout this course to always try
to provide self-explanatory descriptions.

A Template Options X
D -

Civil Metric Template

Cancel
Help

Measurement
Metric v
New Layer Notification

(®) Save all layers as unreconciled

() Save all layers as reconciled

15. Click on OK to create the template. Now, every time that we are
starting a project, we can open this template file and rename it.
As an option, we can also define this file as a template. It would




be loaded whenever we create a new drawing (using the QNEW
command). To set the default template, use the following steps:

16. Type Options at the command line or right-click in an empty
space of the drawing area and choose Options.

1 Section s )
»
2 Section View A I n szl
H% Mass Haul Line Input Search Options...
+% Mass Haul View Cut
783 Catchment Y T
3 Pipe Network < Copy History
#¢ Pipe v|ia
< > 8 P Paste
s
Paste to CommandLine
Options...
Model Layout1 Layout2
17. Browse to choose a default template file:
A Options X
Current profile: <<C3D_Metrie>> ™ Ccurrent drawing: Practice Infratech.Template.dwt ; ;

Files Display Open and Save Plotand Publish System User Preferences Drafing 3D Modeling Selection Profiles Online Sincpac-C3D AEC Editor

Sealkh paths, file names, and file locations:

4 I Automatic Save File Location - Browse...
G Book Locations
port Image Location Aed

& E D&t Sources Location Remove
= [33 Template Settings

[ Drawing Template File Location Move Up

[ Sheet Set Template File Location

= [ Default Template File Name for QNEW plcie Do

& 4l C:\Users\Infratech.Civil\appdata\locallautodesk\c3d 2018\enu'template\_autocad civil 3d (metric) ncs.dwt} e

- %) Default Template for Sheet Creation and Page Setup Overrides
& E Tool Palettes File Locations
i [ Authoring Palette File Locations
i [ Log File Location
] Action Recorder Setings
@ % Plotand Publish Log File Location
[, Temporary Drawing File Location
& E Temporary External Reference File Location
+ |E| Texture Maps Search Path
i [ Web File Search Path v

Cancel Apply Help
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18. Then, find and select the template file you would like to use as a
default and click on Open.

A Select a file X
Look in: C3D.18.EN.DWG v @ B @ ¥ E] Vews v Toos ~
Name . Preview
gﬂ ¢ C3D2018.EN.V1.03.STYLES-TEMPLATES

Practice Infratech.Template

LR

< >
File name: Practice Infratech. Template v Open ~
Files oftype:  Template File (*.dwt) e Cancel

19. We have, at this point, defined the default template file to use
each time we create a new drawing. For now, click on Cancel as
we are just practicing and do not wish to change any setting that
will affect your production.

A Options X
Current profile: <<C3D_Metric>> A Cument drawing Practice Infratech. Template. a%m ;
Files Display Open and Save Plotand Publish System User Preferences Drating 3D Modeling Selection Profies Online Sincpac-C3D AEC Editor
Search paths, file names, and file locations
- ) Automatic Save File Location ~ Browse.
i1 [ Color Book Locations
4 (@ PDF Importimage Location L

i [ Data Sources Location

- Remove
Ly Template Setings
i [ Drawing Template File Location Move Up
i+ [ Sheet Set Template File Location
Move Down

%) Defautt Template File Name for QNEW
& ) Defautt Template for Sheet Creation and Page Setup Overrides

i1 [ Tool Palettes File Locations

@ Authoring Paletie File Locations
7 @ Log File Location
#-[) Action Recorder Setiings

@, Plot and Publish Log File Location
%@ Temporary Drawing File Location

® Temporary External Reference File Location
4 [ Texture Maps Search Path
i [ Web File Search Path o

Cancel Apply Help

20. Now, we know how to create a template file and how to set it as
the default for creating new projects.

21. The next step is to maintain and improve the template with new
styles, as we are creating them.




3.4 Creating Styles and Labels

In Civil 3D, most types of objects (points, alignments, profiles, and so
on) have a style and a label style. Let's learn how to create them,
starting with the example of a Point Style and a Point Label Style. The
two names sound similar, but they are two different things that we will
learn to differentiate.

3.4.1 Point Styles

In general, most manipulations of styles and settings are done from the
Settings tab of the Toolspace. However, to make the software easier,
we will use the Autodesk Civil 3D Prospector and right-click menu. By
establishing this habit, we will create a routine that will make it easier
to learn the software.

As stated before, there are several ways to access Civil 3D's

commands (right-click menu, ribbon, prospector, and the command

line are the usual options).

To create and edit point styles, proceed as follows:

1. Activate the Prospector tab and navigate to the Point Groups
section.

2. Then, select _All Points and right-click on Properties

Start C3D2018.EN.V1.02.INTERFAC

TOOLSPACE [=1[Top][2D Wir

0 K|

|Active Drawing View v g
9 C3D2018.EN.V1.03.STYL... ~ :l’-
o o
% Points =
# Point Groups
HE Surfaces
1= Alignments Edit Points...
+/ Feature Lines Lock Points
8 Sites Unlock Points

Export Points...
Delete Points...
Apply Description Keys

B Catchments
151 Pipe Networks
T Pressure Netw

3. On the Information tab of the Point Group Properties window,
we have two main boxes, each representing a type of styles:
e The first one is Object Styles: it controls the appearance of any
point object belonging to this point group.




4,

e The second one is Label Styles: It dictates the appearance of
the text associated with the point, including coordinates,
descriptions, point numbers and elevations.

A Point Group Properties - _All Points O X

Information |Point Groups | Raw Desc Matching | Include | Exclude | Query Builder | Overrides | Point List | Summary |

All Points

Object Style
Default styles
Point style:
<5 Basic
Point label style:
z Description Only vii®e|T m®
[] Object locked

oK Cancel Apply

In the Point Group Properties window, both types of styles can
be created, copied, or edited. Let's create a new point style (for
example, a circle and an “X” sign). To create and edit a point
object style,

* from the previous window, create a new style, by clicking on

the arrow on the right, in the Point Style section. o

= next, click on Create New

ol CreateNew |

Copy Current Selection
v Edit Current Selection
Pick from Drawing

—

g
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= then, on the Information tab, in the Name textbox, enter the
name of the point style, for example, EG, for Existing Ground.
A Point Style - New Point Style O X
Information ‘Marker ‘ 3D Geometry ‘Display ‘Summary |
Name: Created by: Date created:
E ‘ Infratech. Civil 2018-10-06 1:13:43 PM
Description: Last modified by: Date medified:
Infratech. Civil 2018-10-06 1:13:43 PM
Cancel Apply Help
[]

Now switch to the Marker tab. For the point style, you can
either choose an AutoCAD point for the marker, a custom

marker, or a pre-existing AutoCAD block to represent the
existing ground.

A Point Style - EG

O X
Information Marker ‘SD Geometry ‘Display ‘Summary
- Size
UUse Al D POl Options: mm
(@) Use custom marker Use drawing scale ~ | 2.50mm
Custom marker style: Fixed Scale
aF O
1 1
() Use AutoCAD BLOCK symbol fo marker
91_ClosedBlank “\eccSectionPntr ;
= Preview
) _ClosedFilled DA jrcle
& _CrowsFoot-End el 2 e
@_CrowsFoot-Start Dped L iangle
‘:f"“itc:wnhuuse E“‘Be
@ _Wipeout_Circle Zbound
ZAeccArrow catch Basin
FIAeccSectionMark “IDrainage MH
< >
Marker rotation angle: Orientation Reference:
0(d) b World Coordinate System >
oK Cancel Apply Help
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The option of using pre-existing AutoCAD blocks is particularly
useful in a situation where we want to choose an existing block
from an external AutoCAD file. Case in point, when styles have

been created by a client or a permitting agency like a

department of transportation or municipality. In that case, we

simply pick a style from the list of symbols.

A Point Style - New Point Style X
Information Marker ‘3D Geometry ‘D‘\splay | Summary
. Size
(L) Use AutoCAD POINT for marker Obtions:
ptions: mm
() Use custom marker Use drawing scale ~ | 1.00mm
Fixed Scale
1 1
®) Use AutoCAD BLOCK symbol for market
“IAeccSectionPntr 2prill gole Preview
ﬁﬁecc'l'lckcirc\e :
f‘Aecc‘l"lckLme f:Existing Hyd
“IAeccTickTriangle “IFlared End Section - Pl
@Benchmark “Flared End Section - Pr
Pbound AFuliSuperleftDownEmg N
Catch Basin FFulisuperLeftUpEmpty N
“Drainage MH “FullSuperRightDownEr
< >
Marker rotation angle: Orientation Reference:
0(d) S World Coordinate System >
sl Ay | Heb

= After choosing a style, you can go to the display tab and
change the colours, line types, scales, and many other
options. For now, click on OK to close the point styles editor.

We will see later how to apply the styles.
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3.4.2 Creating Label Styles

Label styles are annotations that allow us to display an object’s
information. For example, for a survey point, one may be interested in
displaying the coordinates, elevation, description, and much more.

To practice this, let's create a style that will display the elevation,
description, and coordinates of a point.

To create a point label style, do the following:

1. Open the Properties window of the point group to which you
want to apply a point style.

‘ Start C3D2018.EN.V1.02.INTERFAC
TOOLSPACE [=1[Top][2D Win
ry @
\Active Drawing View v g
O €3D2018.EN.V1.03.STYL... ~ :‘é-
«<% Points ,_%
! Point Groups
o [ .
& Surfaces
5 Alignments Edit Points...
- Feature Lines Lock Points
& Sites Unlock Pqints
B4 Catchments EKTOﬁ I;omts...
£ 71 Pipe Networks Ae elteDmm_S”t', ¢
I Pressure Netw Py “escripfion *eys

2. Inthe window, this time in the Point Label Style section, create a
label style that will display elevation, description, and

coordinates.
A Point Group Properties - _All Points O X
Information |Point Groups | Raw Desc Matching ‘Inc\ude | Exclude ‘Query Builder ‘ Overrides | Point List | Summary ‘
All Points
Default styles
Point style:
4 New Point Style v =T |
Point label style:
% Description Only b L4
.
E  Copy Current Selection
&  Create Child of Current Selection
® v Edit Current Selection
[_] Object locked &  Pick from Drawing

OK Cancel Apply Help
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3. The Label Style Composer window will appear with the following
tabs:

1.

il.
iil.

iv.

The Information tab, which controls general information
such as style name, creation date, and authors.
The General tab, for some basic label information.
The Layout tab, which defines the content of the label's text.
The Dragged State tab, which defines the style of the label
when dragged from its original location.
The Summary tab, which gives a general overview of the
different parameters of the Style.

A Label Style Composer - New Point Label Style X

Information ‘General Layout ‘Dragged State ‘Summaryl

Name: Created by: Date created:

New Point Label Style Infratech. Civil 2018-10-06 1:30:34 PM

Description: Last modified by: Date modified:
Infratech.Civil 2018-10-06 1:30:34 PM

Cancel Apply Help
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2. On the Information tab, name the new style. In general, try to give
the style a name that clearly indicates its purpose. For example, we
are going to call it EL-DESC-COORD to indicate that this label style
will show the point's elevation, description, and coordinates.

A Label Style Composer - New Point Label Style X

Information ‘General |Layout | Dragged State |Summary ‘

Name: Created by: Date created:

El-Desc-Coord Infratech.Civil 2018-10-06 1:30:34 PM

Description: Last modified by: Date modified:
Infratech. Civil 2018-10-06 1:30:34 PM

Cancel Apply Help

3. Onthe Layout tab, delete the existing data (point number, altitude,
and description). We will learn how to recreate them.

A Label Style Composer - El-Desc-Coord X
Information | General Layout ‘Dragged State |Summary ‘
Component name: Preview Point Label Style i
Point Number “||AlT | E i
Property Value (o]

= General
Name Point Number
Visibility True 2
Anchor Component Point Elevation X 200.000
Anchor Point Top Left RANDOCM

= Text
Contents <[Point Number(...
Text Height 2.54mm
Rotation Angle 0.0000 (d) . 1
Attachment Bottom left // 100'000
X Offset 0.00mm RANDOM
Y Offset 0.00mm

HColor H BYLAYER

Lineweight ByLayer
Maximum Width 0.00mm .

R R

civil



4. If a label component you are trying to delete is used by another
label, you will receive a warning. For now, ignore potential
warnings and, click Yes to delete the label components.

Autodesk AutoCAD Civil 3D 2018

9 This label component is used as an anchor in this style or in a child
style. Do you want to delete it?

5. Finally, we must have an empty Layout window, with no any data:

A Label Style Composer - New Point Label Style X
Information ‘General Layout |Dragged State ‘Summary ‘

Component name: Preview Point Label Style >

Property Value

Cancel Apply Help

6. Next, we will recreate a style from scratch. To do so, select a text
component.

A Label Style Composer - New Point Label Style X

Information | General Layout ‘Dragged State |Summary ‘

Component name: Preview Point Label Style v

A,

Property
4 Line
= Block

G deo b
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7. Fill in the necessary data such as the name of the new style, text
sizes, colours, and so forth.

A Label Style Composer - New Point Label Style X
Information | General Layout |Dragged State |Summary ‘

Component name: . Preview Point Label Style o

El.Desc.Coord v A g x| B

Property Value 2

= General
Name El.Desc.Coord|
Visibility True
Anchor Component <Feature> Labe]izex‘t
Anchor Point Top Left

= Text
Contents Label Text
Text Height 2.54mm
Rotation Angle 0.0000 (d) abEI\/:PeXt
Attachment Middle center N
X Offset 0.00mm
Y Offset 0.00mm

W Color W BYLAYER

Lineweight ByLayer
Maximum Width 0.00mm .

S

Cancel Apply

Help

8. To determine the content of the label, meaning the information

that the label will convey to the readers, click on the icon with

three small dots on the contents line.

Property Value iy
= General
Name El.Desc.Coord
Visibility True
Anchor Component <Feature>
Anchor Point Top Left
© Text
Contents Label Text )
Text Height 2.54mm
Rotation Angle 0.0000 (d)
Attachment Middle center
X Offset 0.00mm
Y Offset 0.00mm
HColor W BYLAYER
Lineweight ByLayer
Maximum Width 0.00mm v
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9.

10.

Next, we will add the following parameters: Elevation, Description,
and Coordinates. Before we define our label, we need to delete the
existing text, or select it and simultaneously click on the horizontal
arrow to replace it with the parameter in the Properties drop-

down box.

Format Properties

Decimal character
Digit grouping symbol comma ',

A,, Text Component Editor - Contents

period "'

Digit grouping 123456789
Sign sign negative '-'
Output full
Ln1Col 1
Import Text...

Label Textj
Properties:
Point Elevation v =
Modifier Value \
Unit meter 1
Precision 0.001 \ L
Rounding round normal

Cancel Help

We have now defined the elevation component of the label.

A,, Text Component Editor - Contents

Format Properties

X

<[Point Elevation(Um|P3|RN|AP|GC|UN|Sn|OF)]>
Properties:
Point Elevation v||l=
Modifier Value
Unit meter
Precision 0.001
Rounding round normal
Decimal character period "'
Digit grouping symbol comma ',
Digit grouping 123456789
Sign sign negative '-'
Output full
Ln1Col 1
Import Text...

Cancel Help
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11. Next, let's add the Point Description field of the style definition. Go
to the next line after the Point Elevation component, then select
Raw Description in the properties drop-down box and click the
arrow to the right to add the description component of the label.

A Text Component Editor - Contents X ‘

Properti
o] Properties <[Point Elevation(Um|P3|RN|AP|GC[UN|Sn|OF)]>

Properties: ‘
Raw Description V|| =

Modifier Value \

Capitalization preserve case

n2Col1

Import Text... Cancel Help

A Text Component Editor - Contents X ‘

Format Properties

<[Point Elevation(Um|P3|RN|AP|GC|UN|Sn|OF)]>
Properties: [<[Raw Description(CP)]>]

Raw Description v||=
Modifier Value
Capitalization

ln2Col1

Import Text... Cancel Help

12. The last component to add is the coordinate information. Follow
the steps we previously used for the elevation and description to
make that happen. First, select Easting in the drop-down
Properties box and click on the arrow to the right. Then, select
Northing and click the arrow to the right to add the two coordinate
elements to the definition of the label.

A Text Component Editor - Contents X ‘

Pt rti
fomet] Froperties <[Point Elevation(Um|P3|RN|AP|GC[UN|Sn|OF)]>
Properties: <[Raw Description(CP)]>
Vi = B <[Easti|.1g{Um|P4|RN|AP|GC|UN|SD\0F}]>
<[Northing(Um|P4|RN|AP|GC|UN|Sn|OF)]>
Modifier Value
Unit meter
Precision 0.0001
Rounding round normal
Decimal character period "'
Digit grouping symbol comma ',
Digit grouping 123456789
Sign sign negative '-'
Output full

Ln 4 Col 38

Import Text... Cancel Help




13. the Format tab. On here, we can change the text style, justification,
font, colours, and so forth.

A Text Component Editor - Contents

bropertes

<[Point Elevation(Um|P3|RN|AP|GC|UN|Sn|OF)]>
ext Style: <[Raw Description(CP)]>
Standard <[Easting(Um|P4|RN|AP|GC|UN|Sn|OF)]>
<[Northing(Um|P4|RN|AP|GC|UN|Sn|OF)]>|
Justification:
# Center >
Font:
 Arial v
Color:
mByBlock v

B I|lU|=§s Symbol w| Ln1Col1
Import Text... Cancel Help

4
14. Now, click OK three times to close all the windows we had to open

to get here.

15. Finally, all points in the drawing should appear in accordance with
our elevation, description, and coordinates label style.

[=1(Top][2D Wireframe]

355.443
SW

696872.9022
6958675014 56168037192
6616803.1095 266,639

355.657 sw
sw 6958730457
695867.9320 5616801.8005
5616801.1908
366.562
355.708 EOP
EOP 695875.0806
695869.2774 5616799.5178
5616798.9923

356.608
CL

695878.1508

5616796.1351
[Lix 355.780

cL
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3.5 Description Keys

One of the most common land surveying post-processing operations is
to assign symbols to survey points to give them a distinctive and self-
explanatory appearance. For example, we would like to show specific
symbols for trees, fire hydrants, manholes, and the like. Traditionally,
this is done in AutoCAD by using a library of blocks. Now, this process
can be automated in Civil 3D by using description keys. Description
keys can be applied during or after the import process. They just need
to be created and defined before the points. If not, an update must be
made to the point group to apply the description keys.

Let's see how to apply styles and labels to survey points, using a
Description Key Set.

1. First, we need to define the Description Key Set. To do so, you can
edit the existing description key set (IC.Desc.Key). You can also
start with the out-of-the box Civil 3D key set, if working from the
default template file.

2. Another option is to simply create a new set by right-clicking on
Description Key Sets on the Settings tab, in the Toolspace. You
can choose either option for this exercise. But, just to be consistent
with the steps in this training, let's pick the option to edit the
existing Description Key Set.

To Create a New To Edit an existing
Description Key Set Description Key Set
TOOLSPACE [~ 1Topll: TOOLSPACE [~1[Top][2C

@B m o

. Active Drawing Settings View M §
Active Drawing Settings View “l g © C3D2018.EN.V1.03.STYL.. ~ | & ‘ 1
0 C3D2018.EN.V1.02.INT] § £ General 2 g
=™ General _2 § € Point
4 Point 2@ User-Defined Propgrty...
& User-Defined Property... i E:Lr:I 2?;!: 3
#& Point Styles

£ & Point File Formafs

Settings

H& Label Styles @ Description KeppSets

Properties...

=4 Description Ke @ External D\
£ Table Styl
%% IC.Desc.Key able Style
£@& Command Copy...

& External Data Re 50 Surface
H& Table Styles #81 Parcel
£& Commands Refresh

Delete...

# Gradina Refresh
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3.

5. Next, we want to create a code for the following items: Sanitary

In the Panorama Window, that we will encounter in Civil 3D
whenever we need to edit an object in a tabular view, we have a few
pre-defined codes (STA* for Station, SWMH* for Stormwater

Manholes, TR* for Trees).

[FISTA EPoint#-Elevation-Descrip $* EV-( EParamet 01.000 ONo ONo CONo
[EStorm Sewer Manhole  EPoint#-Elevation-Descrip $*  EV-| EParamet 01.000 ONo ONo
[ Tree [EPoint#-Elevation-Descrip $*

» PANORAMA

Now, we need to modify a couple of the pre-defined codes to match
our requirements. In our survey file, Storm Manholes are described
with the code STMH instead of the code SWMH used in the
description key set. Also, our surveyor used the code TR for the
trees and not TREE, as described in the key set. So, we need to make
a change to the code, to match the description used in our survey
file. Click on the two codes to rename them to STMH and TR

respectively.
X
M| Code Style
8 ESTA

[“I Storm Sewer Manhole
“1Tree

Sewer Manhole (SSMH), Fire Hydrants (FH), Water Valves (WV),
Existing Ground (EG), and Light Poles (LP). Let's start with the
SSMH. To create a description key, in the editor vista (Panorama
window), right-click on any line and click New.

Code Style Point Label Style Fo.. La ScaleP...
&STA* ISTA ¥ Point#-Elevation-Descrig $*  EV-( M Paramet
#STMH*  FStorm Sewer Manhole ¥ Point#-Elevation-Descrip $* V-] ¥ Paramet

4 TREE* _— <+ |3V-|8 Paramet|
Copy...
Delete...

v Line Shading

Copy value to clipboard
Copy to clipboard

Style Point Label Style Fo.. La ScaleP.. FixedS.. Usedra.. Applyt.. Applyt Marker.. Marker ..

DParamet [10.0000 (1 CParamet £10.0000 (1 Counter C
CONo OParamet [10.0000 (1 CParamet £10.0000 (» Counter C
EV-| FParamet 01.000 CONo ONo CONo DParamet [10.0000 (1 OParamet £10.0000 (1 Counter C

Label R... Label Fi... Rotatio...

Elon

DescKey Editor
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6. Aline is added to the Description Key Set.

NOTES

Code Style Point Label Style Fo.. La ScaleP.. FixedS.. Usedra.. Applyt.. Applyt Marker.. Marker.. Label R... LabelFi... Rotatio...
4 STA* FSTA @Point#-Elevation-Descrip $* @V-t FParamet 01.000 [ONo CONo ONo DParamet [£]0.0000 (1 DParamet £0.0000 (1 Counter C
BSTMH* ©Storm Sewer Manhole  MPoint#-Elevation-Descrip $*  @V-| FlParamet [11.000 [ONo CONo ONo CParamet (10.0000 (1 C'Paramet [J0.0000 (1 Counter C
& * ae 1 Point#-Flayation.Naccrr §* _©\V/.| FlDarama 000 N NS

New DescKey  [l<default> ¥ <default> §* [ [Paramet 01.000 [DNo LINo CNo [JParamet [10.0000 (i C'Paramet £10.0000 (1 Counter CI

Now, edit the new Description Key to match the codes in our

7.
current and future survey files: rename the new Key to SSMH*. We
should mention that contrary to point groups, and other definitions
in Civil 3D, all entries in the Code column of the Description Key
Editor are case sensitive. Therefore, we should be mindful of that.
E; 2o
1 | code Style Point Label Style Fo.. Layer Scale P... FixedS.. Usedra.. Applyt.. Applyt Marker.. Marker.. LabelR.. L é
R | &STA* FISTA @ Point#-Elevation-Description ~ $* EV-CTRL-HCPT EParamet £11.000 CINo CONo CONo CParamet £J0.0000 (« ) Paramet [ 2
< SSTMH* “Storm Sewer Manhole [ Point#-Elevation-Description ~ $* EV-NODE-SSWR  ElParamet £11.000 CINo CONo CONo CJParamet £10.0000 (« C)Paramet [J 5
< |&TREE* ETree HPoint#-Elevation-Description ~ $* ©V-NODE-TREE “Paramet [11.000 CINo ONo CONo ClParamet £10.0000 (« ClParamet O Y
g #SSMH* #Storm Sewer Manhole [ Point#-Elevation-Description  $* EV-NODE-STRM  FlParamet [11.000 JNo CONo No [JParamet [J0.0000 (« [ Paramet [ &
<
| A< >
8. Next, apply the style for SSMH to determine the appearance of the
points. For all SSMH points, select the Sanitary Sewer Manhole
style.
Usedra.. Applyt.. Applyt Marker.. Marker.. LabelR.. L

Code Style Point Label Style Fo.. Layer
&STA* FISTA #Point#-Elevation-Description  $*  EV-CTRL-HCPT
BSTMH* FIStorm Sewer Manhole = Point#-Elevation-Description  $* EV-NODE-SSWR
ETree [ Point#-Elevation-Description $* [EV-NODE-TREE
s+ _|m

4 TREE*
% SSMH* <default> <default>

<

Scale P... FixedS...
CParamet £J0.0000 (1 CJParamet [

FParamet [11.000
EParamet 01.000 ONo CONo CONo CParamet £10.0000 (1 O Paramet O
CNo CINo CINo O Paramet £10.0000 (1 DJParamet C1

[ Paramet [11.000
@Paramet/ 81000 [@No  |WNo _ |@No [ Paramet ®0.0000 (i@ Paramet |

ONo CONo CNo

A Point Style

9. Repeat the previous two steps to change the Points Label Style to
Point Number-Elevation-Description. Then, assign the layer to V-

NODE-SSWR.

.ﬁ Sanitary Sewer Manhole v

Cancel

]

Help
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10. The new Description Key windows should be all set now and ready
to be utilized.

Code
STA*
“STMH*
& TREE*
®SSMH*

- S

» PANORAMA

11. However, before going further, we should make a couple of

observations:

I

il.

12. Now we know how to create Description Keys. We can use these
steps to create a full Description Key Set for our company. A sample
more advanced description key set will be provided for your use, in
the Infratech Template file included in the resources provided, as

part of this training.

13. We can now close the Panorama windows by clicking on the green
check mark at the top right to close the Description Keys Editor.

14. Let's check what happens to the points for which a description key
has been created.

NOTES

Style Point Label Style Fo... Layer Scale P... FixedS.. Usedra... Applyt..
4STA “ Point#-Elevation-Description $ “V-CTRL-HCPT “Paramet £J1.000 No No
#Storm Sewer Manhole @ Point#-Elevation-Description ~ $* #V-NODE-STRM  “Paramet £11.000 CINo CONo
ITree “IPoint#-Elevation-Description $ “V-NODE-TREE “IParamet £J1.000 No No
FSanitary Sewer Manhole & Point#-Elevation-Description ~ $* #V-NODE-SSWR  ©Paramet £J1.000 CINo CONo

The asterisk is a wild-card character that allows us to apply
a catch-all definition to a code, followed by any other
character. For example, STMH* will include STMH1, STMH-
2, STMH-Ex, and so on. We must also note that, when a Point
or Label style is not applied from the Description Key Set,
the Point Group properties will take precedence and
control the style and label style.

Finally, the $* sign in the format column specifies that a
point’s raw description will be used as full description in
the point label. If we want a different value for raw and full
description, this is the place to specify that.

Activate the prospector tab in the Toolspace.
Click on Points,

Re-arrange the Panorama (table at the bottom) to display
the Raw Description column,

Sort the points by Raw Description,

Scroll down or up to display the point description SSMH.

Apply t
CONo
CONo
CNo
CONo

N
Marker ... Marker ... LabelR.. L
Paramet £10.0000 (« C1Paramet [
CIParamet £20.0000 (« C1Paramet 1

[CJParamet 20.0000 (« CJParamet L]
CJParamet £0.0000 (« CJParamet 1

DescKey Editor
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In the table, select one of the points with SSMH as raw

J D& H S G- |Shaiila

Home

5 9 i
Toolspace| g%l

Palettes ¥

) Start

@-’ Points ~ Q‘S
@ Surfaces ~ :)
&

TOOLSPAC|
(7Y
Active Drawiglg View

‘ 2 I y 3020 .EN.V1.0.73‘ST

=20 CSD‘18.EN.V1.DS.STYLES-TEMP... '\\
%

Prospector

&
£
b=
A

v
> o
1t Elevat N RaW DeAscript Full Bescrip” ~
52.357m PATH PATH >
52.158m PATH PATH 2
52.020m PATH PATH a
52.066m PATH PATH
31.781m SSMH SSMH
31.781m SSMH SSMH L
$1.999m SSMH SSMH
52.995m SSMH SSMH
x
$3.427m SSMH SSMH. 2
31.416m STMH STMH §

description, right-click and Zoom to.

The point is displayed in the center of the screen. We need to

zoom closer.

-+ FeREI—_——
#1# Point Groups
£ @ surfaces
£ Alignments
+/ Feature Lines
Sites
B3 Catchments
=7 Pipe Networks
<

1t Elevat N Raw Descript  Full [
52.043m PATH PATH
52.111m PATH PATH
52.228m PATH PATH
52.417m PATH PATH
52.378m PATH PATH
52.290m PATH PATH
52.357m PATH PATH
52.158m PATH PATH
52.020m PATH PATH
52.066m PATH PATH

SSMH

Edit Points...

Renumber...

Datum...

Elevations from Surface...
Apply Description Keys

Delete...

Select

Pan to

Lock
Unlock

Export LandXML...
Add to Project..
v Line Shading

Copy value to clipboard
Copy to clipboard

**** No Syste

> 5| -

NOTES
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[~1[Top][2D Wireframe]

351.696 351.781
TOP.PGND SSMH
695756.1434 695757 6147
5616926.4308  5616926.3899

We can see that the point is shown just like any of the other
points. The reason for this is that we have created the
Description Keys after the points have already been created
or imported. Therefore, we need to apply the Description
Key set to points that have already been created, before the
key set.

To apply the keyset, go to the point group, in this case, the

_all points, select it, right-click and click Apply Description

Keys.
TOOLSPACE [=1Topll

Q& ]

Active Drawing View ~

0 €3D2018.EN.V1.03.STYLES-TEMP... »

+% Points

¥ Point Groups
=[]

Prospector

Properties...
+ & Surfaces
£ Alignments Edit Points..
- Feature Lines Lock Points
& Sites Unlock Pqints
B Catchments Export Points...
< Delete Points..
Apply Description Keys
Description For Gr
Copy..

Now, notice how the Points style and Label style have been
changed to the specifications in the KeySet table?

690 —_—

$351.78 ‘[ggf-ﬁ

SSMH STMH
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3.6 Annotation Dialog Box

Civil 3D has a global dialog box that simplifies annotating objects. This
dialog box is a unique window that can be used to annotate most
common objects. Options available in the dialog box vary, depending on
the selected object. For example, to add annotations to multiple lines
segments, you need to:

1. Click on the Annotation tab.

@ D A % standard =
N

Find text
Add Add | Multiline
Labels Tables Text 0.200 -

Labels & Tables * Text ~ §

2. Then Click on the upper part of the icon (not on the Add
Labels text or arrow at the bottom).

e d oG- -|{Shavil3p -+
Annotate
D A 4 IStandard -
Find text (T\l\e
Add dd | Multiline .
Labels Ta Text [A} 0.200 -
Labels & Tables ¥ Text ¥ B

3. In the new window, add labels for most types of Civil 3D
objects (lines, surfaces, parcels, pipes, and so forth)

e e

Add Labels

Feature:

Note ~

Label type:

Note v

Note label style:

< General Note v BT R’

Marker style:

<none> v =T B
Reference text object prompt method:
Command Line b
Add Close Help
y/

;mfr;ltechcivil.com/courses



Let's try it, by adding label styles to parcel segments (the blue line
representing the boundary of the current project).

4. Inthe Add Labels window, choose the different label styles
to apply. In this case, multiple segments.

Add Labels
Feature:

Line and Curve ~

Label type:
Multiple Segment >

&

Line label style:

% Bearing over Distance v || ®

Curve label style:

% Distance over Radius e

Table Tag Numbering
Reference text object prompt method:
Command Line b

Add Close Help

4

5. Clickon Add.

6. Then, click anywhere on the blue boundary polyline.
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7. We can now see the bearing, distance and angle labels of the
site boundary polyline.

695890.1066
5616890.4076

16.903

307
3sa000 0 W y & 5616883.05

irote neny o

352830 EOP 353,557
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5616878.87 : Lo 5616878.7408
¥ 1.1020 SN : é
T~ 5616877.3697 ~ ]
o 353.584 ;
% /
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EOP ~__ 38017 gop  /
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, 5616870.7830 /
X 893670 ‘

Tfl‘;ltecllcivil.com/courses



| 4 SURVEYING I

4.1 Introduction

In general, most civil engineering
jobs involve a phase of field data
collection and a stakeout of design
data for construction. These two
operations are usually carried out by
a licensed surveyor in the project's

jurisdiction. In the first scenario, the
design team would like to know the lay of the land before proposing
any modification.

Depending on the project’s setup, the survey team may be responsible
for collecting the data, make necessary adjustments and create a usable
digital terrain model. In some cases, the surveyor is solely responsible
for collecting the data while the design team will create the model.
Whatever the case may be, Civil 3D offers the tools for processing
survey data to create a terrain model or surface.

Survey data is usually imported into Civil 3D in either of two ways:
importing raw survey files (JOB, FBK, TDS, and others.) or creating
custom file formats such as TXT or CSV.
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4.2 Importing raw files

To import a raw file from different survey equipment, we have two
main options.

4.2.1 Survey Data Collect Link tool

The first option is to convert the raw file into a Civil 3D acceptable
format (CSV, TXT or FBK) using the Survey Data Collection Link. To
access it:

1. Activate the Home tab.

2. Expand Create Ground data section.

x L@IE’ < points ~
m é’ Surfaces ~

Toolspace
(=] |

3. Launch the module Survey Data Collection Link.

H:j Import Survey Data

@ Survey Data Collection Link
{1 Create Ground Data

4., The Survey Link DC 7.7.5 module opens:

Bl survey Link DC 7.5.5 - a X
File View Transfer Conversions Options Geodetic Tools Help

D|S|E| S| of+| o]+] 2N

|For Help, press F1 1 v
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5. You can then search for the file exported from your survey
equipment and convert it to a Civil 3D compatible format
(TXT, CSV, Land XML, and the like.).

ﬂj Cpen P
Look in: | 3 Documerts j Ei‘( '
MName : Date modified e
Autodesk 12/10/2017 4:52 PM
Fax 07/10/2016 3:48 PM
Inventor Server SDK ACAD 2015 24/07/201710:22 ... |7
Inventor Server SDK ACAD 2016 20/06/2016 4:53 AM
Mikogo 16/08/2017 5:06 AM
Scanned Documents 07/10/2016 3:48 PM
Shanit 12/A02M7T ARIA PR T

4 n 3

File name: | Open

Files of type:  |TDS Data Files(".cr5, *job, "rw5. "raw) | Cancel

L8 4

4.2.2 Third-party software

A second option is to use a software from third-party developers
(Carlson Connect, Stringer Connect, and others) or the equipment
manufacturers themselves. They provide tools for converting raw files
from their instruments to Civil 3D compatible format. As an example of
conversion software, we have TrimbleLink for Trimble Equipment,
Leica Exchange for Leica equipment or Survey Office for Spectra
Precision, and many others. More information can be obtained by
contacting the manufacturers or resellers of the equipment.

4.3 Importing custom file formats

Generally, we can export a survey fieldbook from the field equipment
to custom format files like an Excel spreadsheet (CSV) or text file (TXT).
The extracted files are most of the time in the form of columns P (Point
Number) N (Northing coordinates), E (Easting coordinates), Z
(Elevation) and D (Description). There are some variations of formats
(mostly a combination of these five fields) like PENZD, PENZ, ENZ, and
so forth).

Let's see how to use these types of files in Civil 3D.
1. Open the 04.01-Survey dwg file in Lesson 04 practice folder.

2. Launch the point creation Toolbar by right-clicking on Points
in the Prospector tab of the Toolspace.




NOTES

TOOLSPACE

3 [
o
Active Drawing View v E
=0 €3D2018.EN.V1.04.SURVEYING A §

1 Point Groups
@ Surfaces Transfer... &
=
Alignments Refresh E

7 Eaatura | inac

3. Run the Import Points from file command.

Create Points

ﬁ'@'}@'ﬁéﬁ"ﬁ'%'- ¥

Select a command from the point creation tools

4. Click on Add Files to choose the survey file to import.

£ Import Points X
Selected Files:
File Name Status
S

Specify point file format (filtering OFF):

ENZ (comma delimited) All®
External Project Point Data...
XYZ_RGB (space delimited)
Autodesk Uploadable File
NEZ (space delimited)

Preview:

LI Add Points to Point Groun

K
Advanced options
Do elevation adjustment if possible
[[1Do coordinate transformation if possible
Do coordinate data expansion if possible
OK Cancel Help
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5. Browse to the survey folder to select the CSV file. Make sure the
right type of file is selected in the Files of type drop-down box.
In this case, we need to choose a CSV file format.

A Select Source File X
Lookin: C3D2018.EN.V1.04.SURVEYING v @ B @ ¥ E] Vews v Toos ~
Name ) Date modified Type Siz
;ﬁ C3D2018.EN.V1.04_SURVEYING 2018-10-07 11:40 A Microsoft Excel Co...
3
-
\
(
&
V&
< >
Filename:  C3D2018.EN.V1.04_SURVEYING ~  Open ¥
Files of type: *csv » Cancel

6. Click on Open.

7. Choose the appropriate point file format. To determine the right
format, we have a few options:

[.  Askthe person who created the file.

[I.  Open the file in a text editor and identify the different
columns that compose it.

[II.  Proceed by trial and error by choosing different formats
until we get the one that fits the base file.

The first option is obviously the recommended one.

A Import Points X
Selected Files:
File Name Status Gl
+ C:\Users\Infratech.Civil\Drop... Matches selected point file for
x

Specify point file format (filtering ON):

PNE (comma delimited) Al ®
PNEZ (comma delimited)

XYZ_RGB (comma delimited)
PNEZD (comma delimited)

v

Preview: PNEZD (comma delimited) |

Point Num Northing Easting Point Eleva... Raw Descr A
1 5616845.8 695709.9049 355.7636 EOP

2 5616855.7 695714.5584 355.5391 EOP

3 5616874.1 695723.0558 353.6434 EOP

4 SA1AR00 4 AOS725 1070 351 0082 FOP M

< >

(]

Add Points to Point Group

Advanced options

Do elevation adjustment if possible
[[]Do coordinate transformation if possible

Do coordinate data expansion if possible
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8. Click to import the points.

9. The points now appear in the drawing. Furthermore, the styles
and labels defined in the Description Keys set are assigned to
each point in accordance to their raw description.

['1[[09][2?) w:mWneJ‘ S 4 ) P (3 32
=5 SE 0 F\\ . e e
. = 55 *. ™ i L RS

RIV&“' “ I N =
s F T P
= S & s =
" g \n’ .
g Jr = o
f: = )
- > =
S ~ }\\ = - o8 o
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4.4 Creating points

We've seen how to import existing points collected from a land survey.
However, we often need to create additional points. The reason may be
for design purposes, incomplete field survey data that needs to be
enhanced in the office, construction stakeout, or other motives.

Whatever the case may be, Civil 3D has a tool called the Point Creation
Toolbar that allows us to create the points needed for different
circumstances.

Let's explore a few cases where we need to create points.
1. Continue working with the same SURVEYING.DWG file.

2. Make sure osnap is activated (It will be blue when it's active and
dark when disabled):

Command:
)_ -

mMopeL fff

NCRR T &

L L A 100 8-+ B

3. Right-click on Object Snap to activate the following modes:
Endpoint, Center, Intersection.

v ./ Endpoint
" Midpoint
v ‘O Center
[Z] Geometric Center
Node
{7 Quadrant
v : ( Intersection
v - Extension
L3 Insertion
_L_ Perpendicular
O Tangent

v /6 Nearest

:!Appare Intersection 5 ‘
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4. Alternatively, you can select Object Snap Settings and select
the Snap modes of your choice.

v ./ Endpoint
" Midpoint
v 'D Center
[Z] Geometric Center
* Node
<% Quadrant
v > Intersection
v — Extension
=4 Insertion
_|_ Perpendicular
O Tangent

v b Nearest

\\ Apparent Intersection 5

/ Parallel

Object Snap Settings...
O-=% L LA 200 8-+ B & 350 P @ el @@=

5. Then, from the Object Snap tab, select the modes to activate.

A Drafting Settings X
Snap and Grid Polar TrackingObject Snap BD Object Snap Dynamic Input Quick Properti| ¢ | *
Object Snap On (F3) Object Snap Tracking On (F11)

Object Snap modes

[l Endpoint - Extension Select All
/A []Midpoint 5 [Jinsertion Clear All
O Center b []Perpendicular

3 | ] Geometric Center O [ ]Tangent

= [|Node = Nearest

> [ Quadrant I [ Apparent intersection

e Intersection 4[] Parallel

{ Ij To track from an Osnap point, pause over the point while in a command.
'é‘ A tracking vector appears when you move the cursor. To stop tracking,
pause over the point again.

Options... Cancel Help

6. Click %]
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4.5 Creating points with data coordinates

Let's assume we have a monument (or survey benchmark) for which
we have coordinates available on paper and have just learned about
their existence. We can use the paper coordinates to recreate it in the
survey file or simply draw it in Civil 3D at the exact location.

1. To create a point manually, launch the Point Creation Tools.
Let's learn a new way to launch the tools instead of right-
clicking from the prospector. From the ribbon, you can launch
the Point Creation Tools.

avl ODedo - T C3D2018.EN.V1.04.5URY,

Home Insert Annotate  Modify Analyze View |

% 11=] Ry <& Points '| & A -
R? = @ Point Creation Tools
Toolspace|™ —
B Create Points - Miscellaneous 4
Palettes ~ (G Create Points - Intersections 4
S Create Points - Alignments 4
TOOLSPACE Create Points - Surface 4
Create Points - Slope 4
/Active Drawing Settings Vie Create Points - Interpolate 4
& Point Styles A .
& Label Styles [«¢%] Create Point Group
& Point Fil . .
Point File Format F{-;;: Create COGO Points from Corridor
—& Description Key _
s IC.Desc Key "\’EQ Create Blocks from COGO Points
= = .
External Data Re X@: Convert Land Desktop Points
= Table Styles )
& Commands 5‘@ Convert AutoCAD Points
& Surface % Replace Softdesk Point Blocks
SR S |

2. Or you can directly execute the Manual point creation
command without loading the toolbar.

RN = N=RaR T o» C3D2018.EN.V1.04.SURVEYING-02.dwg

"

Home  Insert  Annotate  Modify Analyze View Manage Output Survey  Autodesk

P EH Emwd & 5@ 2 M S
ﬁ = “\‘iﬁpoint Creation Tools - % rO-0-
Toolspace|™
U Create Points - Miscellaneous 4 +<"> Manual I
Palettes ~ Crg Create Points - Intersections » < Northing/Easting
Start Create Points - Alignments » < Bearing
TOOLSPACE Create Points - Surface 4 4.) Azimuth
Create Points - Slope D - Angle
Active Drawing Seftings Vie: Create Points - Interpolate 4 % Deflection
& Point Styles .
& Label Styles [4¥ Create Point Group @ Geodetic Direct
s )
Paint File Format F{; Create COGO Points from Corridor @ Resection
=& Description Key _ =4 stati i
+% |C.Desc.Key % Create Blocks from COGO Points +;> AR O i OB 2
& - +7 Automatic
External Data Re >‘<§> Convert Land Desktop Points
& Table Styles < ‘@ Along Line/Curve
= ' Convert AutoCAD Points
Commands . % On Line/Curve
& Surface “% Replace Softdesk Point Blocks g




3. Then, specify the location of the point at the command line.
Spoiler alert! The monument is going to be in the center of the
roundabout. So, you may need to zoom around that area to see
it. When asked for the point location, type the following
coordinates "695920.20, 5616867.00" at the command line,
then press Enter.

4. Next, enter MON (in upper case), for monument, to specify the
description.

5. Finally, when prompted for elevation, enter 354.20m or
1,162.10ft

6. Hit Escape to end the command. If we needed to add more
points, we would continue and specify a new point.
Alternatively, instead of entering the coordinates at the
command line, we could simply click to insert to point, had we
known the exact location.

7. Zoom in to see the point created.

5]

[—Jnum[zf@&vuemme] il TEOP- = (& =%
st .
~"BOP
Jsame
'EOP
fssse

/EOP

\ M , w

aL"’ s

8. Note that you can also use the transparent commands (the

st
EOP

vertical toolbar usually found on the right) to specify the
locations of points.

POINTS MISC.
FILTERS TRANSP. COM

& ET 70 & |

DIRECTION COORDINATE |\ POINTS ALIGNMENT. PROFILE
TRANSP. COM | |TRANSP.COM | |TRANSP.COM TRANSP. COM TRANSP. COM

9. Transparent commands are useful, as we can improve precision
drafting and design, by entering an exact value at the command
line, based on known information, when prompted for a point,
a distance, or a radius.
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Transparent commands cannot be run on their own. They can only
be used within a running command. We will, soon, release a few
more lessons including one on using transparent commands. Check
our release roadmap for that.
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4.6 Creating points from a surface

1. Each project needs to be integrated into an existing environment.
For instance, we need to tie proposed utilities to the existing
infrastructure; we need to daylight existing proposed grades to the
existing ground on the edges of the site. In this case, there are lots
and roads already built in a previous phase. So, we must maintain
the elevations along these pre-existing lots and roads. The best way
to do it is to create points with elevations matching the existing
ground as surveyed. To create points from a surface, use the point
created by the surface command:

Create Points

@'@'}@'@“j*@'ﬁ'%

8

Parameter 23 v Random Points
= Default Layer # OnGrid .

. . &  Along Polyline/Contour
Points Creation - ; .

s %  Palyline/Contour Vertices
Default Styles

<

Default Name Format
=é;Pc:vint Identity

Select a command from the point creation tools

2. Click on the back of lot corners along Tulips Crescent and Jasmine
Blvd.

3. When prompted for the description of the point, type DG-EG at the
command line. These are design points with Existing Ground (EG)
elevations.




4. Continue to press Enter at the command line to accept the
description DG-EG for the next points. If you make a mistake, you
can always return and restart the point creation command.
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4.7 Creating points on a polyline by vertices
You may sometimes need to create points along a polyline, maybe a

survey baseline, a road that needs to be staked out, or for other reasons.
To do that,

1. Reopen the Point Creation Toolbar, if you have closed it. If not,
follow along.

2. Run the Polyline Vertices - Automatic command on the point
creation toolbar.

Create Points

(#7227 &7 =7 2" %
Irﬁ ¥ Manual Value
Geodetic Direction and Distance
Resection
Station/Offset Object
Automatic
Along Line/Curve
On Line/Curve
Divide Object
Measure Object
Polyline Vertices - Manual
“%  Convert AutoCAD Points
% Convert Softdesk Point Blocks

& e % eBEYTH

%

1. Select the Red polyline representing the centerline of Jasmine
Blvd.

(~IToplf2D Wireframel (.,
CL

GCLTEC”

2. For the description Enter DG-CL-] (Design centerline for
Jasmine Blvd).

3. Keep entering Enter at the command line until it becomes
blank:

Select an arc, line, polyline, lot line, or feature line:

2| ~

MoDEL i b G- LT Em B L A0 B+ B @ 3500 @ PR &=

4. The new centerline points (DG-CL-J) are created along the
polyline (not to be confused with the survey centerline points
(CL)). For now, don't worry about the zero elevations. We will
see how to assign elevation by design or from an existing
ground.




4.8 Creating a given number of points on a polyline per
segment: Divide Object

1. Now let's say we want to have a given number of points on the
road. To do that, start the point creation toolbar. Then, run the
Divide Object command:

Create Points

Along Line/Curve

e[ #” »” & =" & 9
(ﬁ Manual Value
@  Geodetic Direction and Distance
& Resection
#  Station/Offset Object
¥ Automatic
£ 4
&

On Line/Curve

%
%  Measure Object

&  Polyline Vertices - Manual

& v Polyline Vertices - Automatic

‘¢ Convert AutoCAD Poaints

%  Convert Softdesk Point Blocks

2. Select the red line representing the centerline of Jasmine Blvd.

anu‘ FEipame) | TS = o O\

3. Enter 30 at the command line to divide the polyline into 30
segments and create points at the end of each segment;

4. Enter O for offsets;

5. Enter DG-CL (design points representing the centerline) for
descriptions;

6. When prompted for an elevation press Enter to ignore the
request; We will see later how to assign design elevations using
different criteria.

7. Continue typing Enter at the command line until it becomes
blank:

¢ Select an arc, line, polyline, lot line, or feature line:
ay - -
MoDEL it i v L @~ N~ AT~ m L LA 1500 8 ~+ 0 & 350 @ B°R @ =




8. The DG-CL points are created and appear in the drawing,
without point elevation as specified.

“sw

EOP

\ 535668
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4.9 Creating Points on a polyline by intervals.
Instead of creating a set number of points, we can create points at set
intervals, for example, a point every 30m or 100ft.

1. Runthe Measure-Object command to create points.

Create Points

@j@‘x@'@ w7 s " %

(ﬁ Manual ue
~— @  Geodetic Direction and Distance
Resection
#  Station/Offset Object
¥ Automatic
< Along Line/Curve
#  On Line/Curve

D

% v Divide Object

%
&  Polyline Vertices - Manual

&  Polyline Vertices - Automatic

“%  Convert AutoCAD Points

%  Convert Softdesk Point Blocks

Click on the centerline of Rose Drive, the magenta polyline.

2. For starting station, hit Enter to accept 0.000 (the starting point
of the polyline)

3. For end station, press Enter to accept 460.42m or 1,510.56ft
(the end of the polyline).

4. Enter at the command line to accept an offset of 0 from the line.

5. For interval type 30m or 100ft at the command line. This
indicates that we want to create points every 30m or 100ft.

6. For the Description Enter DG-CL at the command line
7. Press enter to ignore the request for elevation.

8. Keep pressing Enter until the command line is blank.




NOTES

Select an arc, line, polyline, lot line, or feature line:
> -

mopeL il b @GN~ L L Ao 8~4+ 0 & 3500 2 @ PR @ =

9. We have now created points at given intervals along the
centerline. Case in point, this would be useful to designers when
they receive a request from a surveyor for points at the major
station of a baseline.

10. Save your work.
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4.10 Creating points on an alignment

1. The previous exercise can be used for an alignment instead of a
polyline. In this case, the command needed would be Measure
Alignment:

x 4! Points +|

-
Toolspace @2 <" Point Creation Tools ; Z- @ FI
& E Create Points - Miscellaneous ’ ﬁ ’ 'J il
Palettes ~ Crg Create Points - Intersections » | 8eSection Views By
Start Create Points - Alignments » | station/Offset
TOOLSPACE Create Points - Surface 4 % Divide Alignment
Q3 Create Points - Slope ’% Measure Alignment ]
Active Drawing View Create Points - Interpolate 4 At Alignment Geometry
j’:g:;::s'EN'VLM' [ Create Point Group Lﬁ Radial or Perpendicular

+ 9 Point Groups % Import from File
+0 Surfaces
Alignments

= Centerline Align

% Create COGO Points from Corridor

& ‘
<'B Create Blocks from COGO Points £ profie e

‘43 Convert Land Desktop Points

# Superelevati %4 Convert AutoCAD Points
# X Profiles "4} Replace Softdesk Point Blocks

Thd Aam e Vae

2. Click on the centerline of Violets Circle

3. Forstarting station hit Enter to accept 0+000 (the starting point
of the polyline)

4. For end station, press Enter to accept 0+179.74m or 589.70ft
(the end of the alignment).

5. Press Enter to accept an offset of 0.00m (0.00ft) from the line.

6. For interval, type 30m or 100ft at the command line. This
indicates that we want to create points every 30m or 100ft.

7. For the Description Enter DG-CL.
8. Press Enter to ignore the request for elevation.

9. Keep pressing Enter, until the command line is blank.

o Select alignment:
BN 52| - Type a command

& 3500 P @ BB @@=




10. New points are now created along Violet Circle, at a 30m or
100-ft interval.
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4.11 Creating Point Groups

Point Groups are used to organize and manage points in a project.
They also allow us to assign display styles and labels to points
belonging to the same group. This can be done by overriding the
property assigned by a description key set, if one is used. For example,
we would like to separate the existing ground points from the design
points. Maybe existing points don't need to display elevation
information, since contours will be more than enough.
On the other hand, design elevations need to be shown with precision
at specific locations, since the builder or contractor will use them to set
grades. To do this, we simply need to create two point groups. One for
the existing points and another for the proposed points. Each group will
have its own Point Style and Label Style.
To create a point group:

1. Activate the prospector tab on the Toolspace

2. Right-click on Point Groups and select New.

avIDBHEJ SRR
Home  Insert  Annotate  Modify

% 19 <5 points ~ &
’ ﬁc =] C) Surfaces ~ ,]

Toolspace =

=

'I-U‘
&, 3y Traverse ~ &

Palettes ¥ Create Ground Data ¥ | Cre

Start C3D2018.EN.V1.04.SUF

TOOLSPACE

Q

|
=]

Active Drawing View

D €3D2018.EN.V1.04.SURVEYING
=4 Points

S1Ll Point Group;

=&l _All Points Properties...

0 Surtces

> | <
Prospector

¢ Information tab: assign the name EG (Existing Ground),

style Basic and label style Elevation and Description.

A Point Group Properties - Point Group - (1) ] X

Information |Pnint Groups |Raw Desc Matching | Include | Exclude ‘Query Builder ‘ Overrides | Point List | Summary

Name:

= |

Description:

Default styles
Point style:

4 Basic ML L.}

Point label style:

% Elevation and Description ~ || L.}

[ Object locked

Cancl Appy Help
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¢ Include tab: At the line With Raw description matching,

type the following EG* (for Existing Ground survey shots),

CB* (for Catch Basin rim elevations), TC* (for Top of Curbs)
SW (for Sidewalks), STMH (for Storm Manholes), SSMH (for

Sanitary Sewer Manholes), Swale (for Top of bank and

bottom of swale elevations), Top.Pond (for Top of Pond),

Bot.Pond for (Bottom of Pond).

A Point Group Properties - EG

Information | Point Groups | Raw Desc Matching Include ‘Ex:\udemuew Builder Overrides‘Pmnt List | Summary

[[]with numbers matching:

Selection Set in Drawing >>

[] With elevations matching:

[[] With names matching:

[+/] With raw descriptions matchin: | EG¥, CB¥, CL*, TC*, SW*, STMH*, SSMH*, SWALE*, TOP.,POND*, BOT.POND*

[] with full descriptions matching

[[]include all points

e | [ oy | [P

We include the * wildcard sign to also include points, in situations

where additional numbering is needed during the surveying

process. For example, when names such as STMH-1, STMH-2, and

the like, are used to collect survey manholes with unique

identifiers. Using STMH* will make sure all STMHs are included in

the point group.

1. Before exiting, we can verify the list of points included in the
group, on the Point List tab.

A Point Group Properties - EG

Information | Point Groups | Raw Desc Matching | Include | Exclude | Query Builder | Overrides Point List |Summary |

Point N...

POESE IR SR 2K 3K SR SR -AE-AE-EE SE 2 SE 3F S SE SR AE-SEAEAESE 2R S

224 '49.7977m '61.2302m 351.000m
225 '53.1481m 159.0660m 351.000m
226 '52.6578m '54.2068m 351.000m
227 '51.8406m '50.1642m 351.000m
228 '51.4729m 45.7133m 351.000m
229 '49.5526m 41.5482m 351.000m
687 '43.6211m '17.6833m 351.936m
694 '47.8248m 131.1588m 351.327m
695 35.8684m 115.7188m 351.985m
696 '07.0425m 133.5537m 351.991m
697 99.3740m '32.5771m 352.228m
698 '09.6408m 43.0002m 351.937m
701 £3.8126m '56.7643m 352.982m
702 £9.5610m '63.8305m 352.926m
703 40.8938m 177.0393m 353.506m
704 48.8292m 81.3556m 353.208m
705 40.5723m 191.9549m 353.430m
706 :32.5772m 88.6344m 353.729m
707 28.6003m '81.4391m 353.908m
708 :32.1216m 77.6976m 353.789m
722 "12.5660m :51.7525m 355.631m
723 06.1939m :56.4579m 355.576m
165 '03.0975m :39.1473m 355.952m
166 '07.4032m 46.8983m 355.767m
167 '10.4808m 56.4472m 355.557m

Easting Northing Point El.. Name

Raw De... Full Des

BOT.PONI BOT.PONI
BOT.PONI BOT.PONI
BOT.PONI BOT.PONI
BOT.PONI BOT.PONI
BOT.PONI BOT.PONI
BOT.PONI BOT.PONI

CB CB
CB CB
CB CB
CB CB
CB CB
CB B
CB CB
CB CB
CB CB
CB CB
CB CB
CB CB
CB CB
CB CB
CB CB
CB CB
CL CL
CL CL
CL CL

Descrip... Grid Ea.. Grid No.. Longitu Latitude @ *

R R A A A R R R A
Sl di A i e i i

s |k heb

é
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2. Now click Ok to close the Point Groups Properties window

3. The point group EG is now created, and we see that it is added
to the point groups collection in the Prospector.

Start C3D2018.EN.V1.04.SUF
TOOLSPACE
& Bom_
£
Active Drawing View R
o
=0 €3D2018.EN.V1.04.SURVEYING ~l 8
=% Points &

=1¢! Point Groups

= _All Points

# O Surfaces

== Centerline Alignments
| =7 LAVENDER COURT
® Superelevation Views

1% Prafiles

Description For Grid Easti  Grid Nort

< 14l
¢
Surve! Settings

Toolbox

< >

Model Layout1 Layout2 +

Now let's create a Point Group of design points.

1. Repeat the previous two steps, creating a point group and
assigning its definition.

2. On the Information tab: assign the name DG (Design Ground), a
Basic style and an Elevation and Description style.

A Point Group Properties - DG ml X
Information |Point Groups |Raw Desc Matching | Include | Exclude | Query Builder | Overrides | Point List | Summary

Name:
DG

Description:
Style for Proposed Elevation

Default styles
Point style:
DG V|| L}

Point label style:
¢ Elevation and Description [DG] ~ BT

("] Object locked

0K Cancel Apply Help
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3.

On the Include Tab, set With Raw definition to DG * (the
wildcard * will include all points starting with DG).

A Point Group Properties - DG O X

Information | Point Groups |Raw Desc Matching Include |Exclude | Query Builder | Overrides | Point List | Summary |

[_]With numbers matching:

Selection Set in Drawing >> Project Points in Window >>
[_| With elevations matching:
[]With names matching:
[] With raw descriptions matchin: | DG*

[_]with full descriptions matching

[ Include all points

Cancel Apply Help

You can check the list of points included in the DG point group
from the Point List tab. Currently, that includes all DG-EG and
DG-CL points created in previous exercises.

A Point Group Properties - DG O X
Information | Point Groups | Raw Desc Matching | Include | Exclude | Query Bui\der\merridesummary |
Point Num Easti Nort.. Point Elevat N Raw Descript  Full Descripti  Description For Grid Easti  Grid North ~
L 920 1457m 9098m 355.491m DG-EG DG-EG
& 921 7763m 6777m 355.570m DG-EG DG-EG
& 922 9237m 7323m 356.06Tm DG-EG DG-EG
+ 923 6546m 9806m 356.250m DG-EG DG-EG
+ 926 0320m 0057m 354.654m DG-EG DG-EG
+ 927 6566m 0136m 354.153m DG-EG DG-EG
Ad 930 1058m 9062m 353.479m DG-EG DG-EG
< 931 5662m 9219m 353.26Tm DG-EG DG-EG
lbeE6  peE6 L
d 933 9568m 4934m 352.722m DG-EG DG-EG
hd 934 8236m 6535m 356.518m DG-EG DG-EG
+ 935 8426m 7894m 356.545m DG-EG DG-EG
hd 936 6797m 4777m 354.000m DG-EG DG-EG
2 937 7544m 2276m 353.934m DG-EG DG-EG
& 938 9955m 0823m 353.692m DG-EG DG-EG
* 939 8812m 9969m 0.000m DG-CL DG-CL
+ 940 4928m 3843m 0.000m DG-CL DG-CL
+ 941 8227m 1810m 0.000m DG-CL DG-CL
Ad 942 1543m 0882m 0.000m DG-CL DG-CL
& 943 9152m 7929m 0.000m DG-CL DG-CL
& 944 4224m 2848m 0.000m DG-CL DG-CL
& 945 6388m 2820m 0.000m DG-CL DG-CL
+ 946 6553m 7702m 0.000m DG-CL DG-CL
+ 947 5435m 7314m 0.000m DG-CL DG-CL
+ 951 6145m 3027m DG-CL DG-CL v
< >
Cancel Apply Help
Click OK.

NOTES
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4.12 Modifying Points

4.12.1 Elevations from Surface.

Now let's see a practical use of point groups. Remember the
Centerline points we have created along Jasmine Blvd? Now we
can select only those points and make several other operations to
them, using the point group feature. This will be a simple example.
However, the applications in which we can use Point Groups are

virtually endless.

1. Create a temporary Point Group, just for the DG-CL-]
previously created, and call it Temp.

heda - » C
Home

% |Loltm :é? Points ~ @
@ Surfaces ~ y

Toolspace
D "h Traverse ~ C}}
Palettes ™ | Create Ground Data ¥ | Cre
Start C3D2018.EN.V1.04.SUF
TOOLSPACE
4 % B B _
2]
Active Drawing View o
jo N
=0 C3D2018.EN.V1.04.SURVEYING-04 ~ | &
4 Points &
=8 _
«ld_All Po Propemes...: .
H & Surfaces New... g
== Alignme - A
Show Changes...
Update |
Export LandXML...
: 3
Refresh <
TITE VIEWS A
-~ sample Line Groups v
< > -
Name Descript St Lla.. N.. Clj &
[#1_All Points Basic Elevi 961 N¢ ©
2
< >
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Name it Temp and assign the Temp styles. These styles are
used when we want to make points standout for a rapid
selection.

A Point Group Properties - Point Group - (3) O X
Information |Point Groups |Raw Desc Matching | Include | Exclude | Query Builder | Overrides | Point List | Summary

Name:
Temp

Description:
Temporary Point Group to stand Out

Default styles
Point style:
4 Temp v = [
Point label style:

& Temp v |

(| Object locked

ot ey hee

3. On the Include Tab, include all points with the raw

description matching: DG-CL-]

On the Overrides tab, activate Style and Point Label Style. We
select this to override any style applied by the Description Key
Set that we've created in the Style and Templates chapter.

A Point Group Properties - Temp O X

Information | Point Groups | Raw Desc Matching | Include | Exclude | Query Builder Overrides |Point List | Summary |

Property Override
["]# Raw Description

[ I#¥IPoint Elevation 0.000m
[ style & Temp
[]#IPaint Label Style 2 Temp

Gk mew e
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5. Now, let's check the list of point picked up by the Group.
Looking at the list, this is exactly what we wanted. We have
picked up only the DG-CL-]J points. Nothing else is included. We
can now click Ok and go back to the Prospector.

A Point Group Properties - Temp m} x

Information | Point Groups | Raw Desc Matching | Include | Exclude | Query Builder | Overrides Point List |Summary

Point Num Easti Nort Point Elevat N Raw Descript  Full Descripti  Description For Grid Easti  Grid North L
* 939 8812m 9969m 0.000m DG-CL-J DG-CL-J
b 940 4928m 3843m 0.000m DG-CL-J DG-CL-)
* 941 8227m 1810m 0.000m DG-CL-J DG-CL-J
& 942 1543m 0882m 0.000m DG-CL-J DG-CL-J
* 943 9152m 7929m 0.000m DG-CL-J DG-CL-J
& 944 4224m 2848m 0.000m DG-CL-J DG-CL-J
< 945 6388m 2820m 0.000m DG-CL-J DG-CL-J
hd 951 6145m 3027m DG-CL-J DG-CL-J
* 952 1500m 0884m DG-CL-J DG-CL-J
hd 955 3431m 5855m DG-CL-J DG-CL-J
* 958 4057m 3981m DG-CL-J DG-CL-J =
i 959 3287m 7149m DG-CL-J DG-CL-J
¢ 960 2698m 1253m DG-CL-J DG-CL-J
& 961 8801m 6716m DG-CL-J DG-CL-J
¢ 962 8838m 3808m DG-CL-J DG-CL-J
® 963 9413m 2134m DG-CL-J DG-CL-J
& 964 9989m 0460m DG-CL-J DG-CL-J
& 965 0564m 8786m DG-CL-J DG-CL-J
& 966 1140m 7112m DG-CL-) DG-CL-)
* 967 1715m 5438m DG-CL-J DG-CL-J
* 979 8812m 9969m DG-CL-) DG-CL-)

Gl dewy | e

6. Inthe drawing, we now see the DG-CL-]J point standing out due
to the applied Temp style. We will later see how to create these
types of styles and labels.

[~ 1[Top](2D Wireframe]

258 35556
CB CL

7. Now,]Jasmine Blvd is already an existing road. So, we may want
to assign all points to an existing surface elevation. This is very
easy to do with a point group. Simply go to the Temp Point
Group, select the points and assign elevation from the EG

surface.
W Properties...
=0 C3D2018.E : :
=% Points Edit P0|r.1ts___
= Point Gro Lock Pomt.s
& Temp Unlock Po.mts
Export Points...
=4l DG :
Delete Points...
Py Apply Description Keys
=@l _All Poi
® & Surfaces Copy...
= Alignmen Show Changes...
== Centerli Update
< Converge ! Delete...
1
1 I Select |
1 700m to |
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8. All points belonging to the group are selected.

Isolate Objects »
Clipboard »
Basic Modify Tools »
Display Order »
Properties...
'¢§Quick Select...
Edit Points...
Lock Points

Unlock Points

Renumber...
Datum...

Elevations from Surface...

Apply Description Keys

10. Choose EG in the Select Surface window

A Select surface X
[»EG ~] &
Description:

Description

11. Click Ok

12. All points in the Temp point group are now assigned elevations
matching the existing ground.

i‘;ﬁ‘um[éD ‘Wireframe




In addition to making them stand out and assigning elevations from a
surface, we can also select the Point Groups and do the following:

Change the properties of Edit points to change Lock and unlock points. This is
points such as: Raw properties such as: numbers, particularly useful for survey
description, styles, layers, coordinates, descriptions, points. We don't want to
colours , scale, etc. and the like. inadvertently modify them.

Repeat EDITPOINTSURFACEELEVS Repeat EDITPOINTSURFACEELEVS Repeat EDITPOINTSURFACEELEVS

Recent Input 4 Recent Input 4 Recent Input 4

Isolate Objects 4 Isolate Objects » Isolate Objects 4

Clipboard 4 Clipboard » Clipboard 4

Basic Modify Tools 4 Basic Modify Tools » Basic Modify Tools 4

Display Order 4 Display Order » Display Order 4

'¢éQuick Select... '¢f-;Quick Select... “HgQuick Select...

Unlock Points Unlock Points Unlock Points
Renumber... Renumber... Renumber...
Datum... Datum... Datum...
Elevations from Surface... Elevations from Surface... Elevations from Surface...
Apply Description Keys Apply Description Keys Apply Description Keys
Edit Label Text... Edit Label Text... Edit Label Text...
Clear All Label Text Overrides Clear All Label Text Overrides Clear All Label Text Overrides
Reset Label Reset Label Reset Label
Toggle Label Pin Toggle Label Pin Toggle Label Pin
[& Object Viewer... & Object Viewer... [ Object Viewer...
Select Similar Select Similar Select Similar
Renumber Points: As we Apply Description Keys: Change Point Datum: We
add and delete points, point As we create points and need to change a datum for
numbers get offset. To keep update the description Key points (raise or lower all
a tidy point group, we may Set, updates to both may be points by a given value).
need to renumber them. needed. Example, correcting a survey.
Repeat EDITPOINTSURFACEELEVS Repeat EDITPOINTSURFACEELEVS Repeat APPLYDESCKEYS
Recent Input 4 Recent Input 4 Recent Input 4
Isolate Objects 4 Isolate Objects 4 Isolate Objects 4
Clipboard 4 Clipboard 4 Clipboard 4
Basic Modify Tools 4 Basic Modify Tools 4 Basic Modify Tools 4
Display Order 4 Display Order 4 Display Order 4
Properties... Properties... Properties...
*?-;Quick Select... "?.:Quizk Select... *:‘féQuick Select...
Edit Points... Edit Points... Edit Points...
Lock Points Lock Points Lock Points
Unlock Points Unlock Points Unlock Points

Elevations from Surface... Elevations from Surface... Elevations from Surface...
Apply Description Keys Apply Description Keys Apply Description Keys
Edit Label Text... Edit Label Text... Edit Label Text...
Clear All Label Text Overrides Clear All Label Text Overrides Clear All Label Text Overrides
Reset Label Reset Label Reset Label
Toggle Label Pin Toggle Label Pin Toggle Label Pin
® Object Viewer... & Object Viewer...  Object Viewer...
Select Similar Select Similar

Select Similar




4.12.2 Disabling a Point Group.
Since we have achieved the intended goal of the Temp point

group, you need to disable it. We have several options to do that.
Since it's just a temporary point group intended for momentary
and specific tasks, we can just empty it by clearing the point group

definition. To do that:

1. Return to the Point Group Properties, and clear the definition
on the Include tab.

A Point Group Properties - Temp ] x
Information | Point Groups | Raw Desc Matchinxclude | Query Builder | Overrides | Point List |Summary |

[] With numbers matching:

Salection Set in Drawing >> Project Points in Window >>
[ With elevations matching:
[] With names matching:

With raw descriptions matchini DG-CL-J

[ With Wl descriptions matching

[]Include all points

Cancel Apply Help

The Temp point group is now empty. Note that the points have
not been deleted. They simply are not part of this group anymore.

We can make the following observations:

2. The Temp point group does not show the dot to the left,
compared to the other groups (DG and EG). This means that it
is empty and does not have any point included.

3. The points in the drawing do not display with the temporary
style and label anymore. Note that you may need to regen your
drawing to have the styles updated.

ﬂ.] MhedSas - » C3D2018.EN.V1.04.SURVEYING.dwg » | 1vpe a keyword or phra: an L info@
Home Insert Annotate Modify Analyze View Manage Output  Survey 360
% B0 € points - & S - b - il caan- NN R o Gl -
[Fl=] @ sutaces- | - NE- g ‘ PANCEN =R Wa R
Toolspace| = e e o = 2 - S |
] E *h Traverse &-K- 5 @ - Jgro-5- R B 88 & |p
Palettes ¥ Create Ground Data ¥ Create Design ¥ Profile & Section Views Draw ¥ Modify ¥
Start C3D2018.EN.V1.04.SURVEYING* +
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Active Drawing View
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4.13 Exporting points

When a design is complete, we need to share the information with a
construction team. Often time, we will need to stake out the design
intent using points. Therefore, we need to be able to export points for
the design drawing. The exported points can then be imported to a
survey gear or other BIM (Building Information Modeling) software.

Let's export the few design points created so far:

1. To export a point, from the Prospector, in the point group
collection, right-click on DG. Then click on Export points.

TOOLSPACE
L @
: o 2
Active Drawing View Properties...
£ C3D2018.EN ..
¢ Points Edit Points...
Lock Points

=B Point Grouy Unlock Point
; nlock Points

2 Export Points...

J
: Delete Points...

@
@ EG Apply Description Keys
= [ _All Paint

& Surfaces Copy...
1O EG Show Changes...

Point Num Update

2. Choose a folder on the computer to export the text file.

3. Next, choose the requested file format (PNEZD CSV file is
usually a good choice), then click the directory to save the file.

A Export Points X

Format: / l
PNEZD (comma delimited) ¥ | ®

Destination File:

b Limit to Points.in Point Graut 2 ;

DG >

£

Advanced options
Do elevation adjustment if possible
[ Do coordinate transformation if possible

[IDo coordinate data expansion if possible
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4. After that, select the folder to save the exported file to:

A Select Destination File be
Look in: C3D2018.EN.V1.04 SURVEYING v~ e B @ HE Vews - Tooks ~
Name ’ Date modified Type Siz
g‘ 0. C3D2018.EN.V1.04 SURVEYING 2018-10-07 7:35 PM  Microsoft Excel Co...
+
a3
L
\
¢
o
m - »
File name v| open ~
Files of type: “csv i Cancsl

5. Clickon Open =,

6. Then, click on oK
7. The DG point group is now exported, and the CSV created can
be used for field stakeout or importing in another drawing or
survey equipment.
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| 5 SURFACES I

Conventional field survey data usually only collect existing ground at
specific spots. Typically, these are locations with particular features
that may impact the design of the proposed project. These features
may include utility infrastructures, manhole rims, inverts, or pipe
fittings. LiIDAR technology and photogrammetry are facilitating survey
data collection. However, they are not always practical or cost-
effective. Especially for legal boundary determination, or engineering
design.

Therefore, we should create a terrain model (or surface) in the office,
to fill in the gaps in the field survey. The creation of a surface has
several advantages:

1. First, we can get information, by an approximation, at locations
not originally surveyed;

2. Second, we can compare several surfaces to estimate
earthworks quantities;

3. And third, they facilitate field stakeout of the design.

Civil 3D has a set of tools that allows you to use basic drawing objects
(points, polylines, polyfaces, DEM files, and more) to create these
surfaces.

Civil 3D makes it also possible to create different kinds of surfaces,
including:

1. AnExisting Ground surface, to replicate the surface before any
development operation.

2. A Stripping Surface. It is essentially the natural ground with
the layer of topsoil, typically the first 10cm or 4in to 30cm or
12in, removed. This operation allows construction to be done
on clean and stable ground. The topsoil can be reused at a later
stage on the current project or a separate one.

3. And lastly, the Final Surface: This is the finished or final grade
surface of the site.

We also have intermediate surfaces. These include subbase and base
surfaces. They are not always shown on construction plans, but
calculated instead, from typical cross sections.




This figure summarizes the different types of surfaces we will most
frequently use.

FILL
CUT. MATERIAL

MATERIAL EXISTING
—— GROUND
STRIPPED
SURFACE ‘
2O\

5.1 Creating and defining surfaces

A surface is almost always created and defined from the Definition
section in the surface tree structure.

TOOLSPACE

7:3 B &@ [0
Active Drawing View ™

- =kl _All Points ~
- o Siaces S —
EE
(% Masks
‘(b Watersheds
=@ Definition
- Boundaries
-(% Breaklines
-8 Contours
@ DEM Files
-8 Drawing Objects
¢ Edits
#1 Point Files
! Point Groups

| Prospector ‘

Settings

Survey ‘

Toolbox

-4 Point Survey Quer ¥
< >
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Let's practice working with surfaces.

1. First, Open the 05.01-Surface dwg file in the Lesson 05
practice folder.

2. Import the CSV point data file located in the Survey folder. We
have already done it in the Survey lesson but let's review the
steps.

» (Click on the Insert tab

= Select Points from file. Optionally, you can launch the
point creation toolbar and run the import command.

* From there, import the point file by choosing the PNEZD
commas delimited format.

= Lastly, click OK

A Import Points X
Selected Files:

File Name Status EX
+ C:\Users\Infratech.Civil\Drop... Matches selected point file for

X

Specify point file format (filtering ON):

PNE (comma delimited) ~ | e

PNEZ (comma delimited)

XYZ_RGB (comma delimited) &

PNEZD (comma delimited)

(¥

Preview: PNEZD (comma delimited) |

Point Num Northing Easting Point Eleva... Raw Descr ~

1 5616845.8 695709.9049 355.7636 EOP

2 5616855.7 695714.5584 355.5391 EOP

3 5616874.1 695723.0558 353.6434 EOP

4 SAR1ARO0 4  AOS725 10179 251 GARR FOP v

< >

L

Add Points to Point Group

Advanced options

Do elevation adjustment if possible
[ 1 Do coordinate transformation if pessible

Do coordinate data expansion if possible

3. Create a point group from the prospector in the Point groups
section or from the ribbon.




ﬁ - Autodesk AutoCAD Civil 3D 2018  C3D2018.EN.V1.05 - SUR
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To:space @? = <5 Point Creation Tools

il Create Points - Miscellaneous 4
Palettes ~ Crey Create Points - Intersections 4
M Create Points - Alignments 4
Slag Create Points - Surface 4
TOOLSPACE Create Points - Slope 4
“ Create Points - Interpolate 4

Active Drawing View
= €3D2018.EN.V1.05

+< Points Create COGO Points from Corridor
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[ Create Point Group I
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4. Name it Existing Ground. This point group will include all
points that represent the existing ground elevations. We are not
necessarily using all the points in the survey file, because points
such as pipe inverts need to be excluded.

5. Next, switch to the Include tab. At the With raw description
matching line, click to check the box. Then, include the raw
descriptions in the definition. That would include EG* (for
Existing Ground survey shots), CB* (for Catch Basin rim
elevations), TC* (for Top of Curbs), SW (for Sidewalks), STMH*
(for Storm Manholes), SSMH* (for Sanitary Sewer Manholes),
Swale (for Top of bank and bottom of swale elevations), and
*Pond (for Top.Pond and Bot.Pond).

A Point Group Properties - Existing Ground [m] X

Information | Point Groups | Raw Desc Matching Include ‘Exc\ude\Query Builder | Overrides | Point List | Summary |

] with numbers matching:

election Set in Drawing Project Points in Window
] with elevations matching:

[ with names matching:

| With raw descriptions matchin: *, CB*, TC*, SW, STMH, SSMH, Swale, *Pond|

[] with full descriptions matching

[JInclude all points

Cancel Apply Help

6. Click OK
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7. Next, create another point group and name it Design Grade.

A Point Group Properties - Design Grade

Point Groups | Raw Desc Matching | Include | Exclude | Query Builder | Overrides | Point List | Summary

Name:

Design Grade

Description:

Default styles
Point style:

4 Basic ~

o
.
A

Point label style:

% Point#-Elevation-Description

L
‘
a

] Object locked

ancel | howh

Help

8. Define the point group from the Include tab. Include all design
points with the description starting with DG. Use the * wildcard
to include points such as DG-0OG, DG-CL, DG-FFE, and so forth.
Once we do that, we will need to make sure all future design

points will have a description starting with DG.

A Point Group Properties - Design Grade
Information | Point Groups | Raw Desc MatchingEchude | Query Builder | Overrides | Point List | Summary
["]With numbers matching:
Selection Set in Drawing >> Project Points in Window >>

[]With elevations matching:

["]with names matching:

| With raw descriptions matchin: | DG*

[]with full descriptions matching

[Include all points

o o

Help
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5.2 Creating an Existing Ground Surface

1. Now that we have defined the point groups, we need to create
the surfaces. We can do that either by right-clicking on Surface
in the Prospector and selecting New or by using the Create
Surface command from the ribbon.

2. In the new window, name the Surface Existing Ground and
select the default surface styles.

A Create Surface X
Type: Surface layer:
TIN surface > ‘ C-TOPO Z
Properties Value
[El Information
Name =
Description Description
Style Contours 2m and 10m (Background)
Render Material Contours 2m and 10m (Background)

) Selecting OK will create a new surface which will appear in the list of surfaces in

|
Il Prospector.

3. Clickon OK

4. The Existing Ground surface now appears in the Prospector's
window

TOOLSPACE

G e

Active Drawing View b

Prospector

@'H’] Existing Ground A
[@’] Design Grade

=@l _All Points

=& Surfaces

Be Existing Ground

== Alignments

Settings

t=> Centerline Alignments
2 Offset Alignments

<l Curb Return Alignme
@ Rail Alignments

> Miscellaneous Alignm... v
< >

Survey
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5.3 Defining a Surface

How we define a surface generally depends on the information on
hand. Based on the data available, we can define a surface from survey
points, contour data, breaklines, or simple AutoCAD entities, including
lines, blocks, texts, and the like.

5.3.1 Defining a Surface by Point Groups

" »

1. Open the Surface Definition section by clicking the "+” sign to
the left of the surface.

TOOLSPACE

&, H|

Active Drawing View v

Prospector

- w  Existing Ground "
- Design Grade

-B1 _All Points

M Surfaces

Wzl Existing Ground

B Alignments

¥ Centerline Alignments
53 Offset Alignments

ﬁl Curb Return Alignme

@ Rail Alignments

[

3 Miscellaneous Alignm... v
< >

Settings

Survey

2. Scroll to the Point Group section.

TOOLSPACE

i il

Active Drawing View v
O Surfaces ~
=© Existing Ground

& Masks
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= Definition

& Boundaries

Prospector

Settings

~ (% Breaklines
(& Contours
(% DEM Files
~(3 Drawing Objects
~(» Edits
& Point Files
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v
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< >
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3. Right-click and select Add.

> Breaklines ~
Contours

& DEM Files

b Drawing Objects

& Edits

& Point Files

&l q

4 Point &

Fe Figure Refresh

Pros

Settings

Add...

4. Since we are creating a surface for the existing ground, we are
going to select the Existing Ground point group that we have
created before.

A Point Groups X

W

Name Description

& Existing Ground
[#] Design Grade
[#1 _All Points

e = o

| oK | ‘ Cancel | | Apply Help

5. Click on OK.

6. The surface is now defined, using the existing ground point
group.

7. We can quickly check a few statistics on the surface. Just to
make sure nothing abnormal happened during the process.

8. To do that, select the surface in the prospector, right-click and
select Surface Properties

Active Drawing View | Surface Properties... |
%1 Design Grade Edit Surface Style...
= _All Points Rebuild
96 Surfaces Rebuild - Automatic
B¥8] Existing Ground
Masks Create Snapshot
& Watersheds Remqve Snapshot
9@ Definition Rebuild Snapshot
@ Boundaries Add Label...

~¢b Breaklines
Delete...
@ Contours

@ DEM Files Select

C'E, Drawing Ob) Zoom to

civil



9. Activate the Statistics tab and expand the General section.

A surface Properties - Existing Ground O X

Information ‘Deﬁnition ‘Analysis Statistics

Statistics l Value
[E General

Revision number 0

Number of points 367

Minimum X coordinate 695628.600m
Minimum Y coordinate 5616794.708m
Maximum X coordinate 695983.411m
Maximum Y coordinate 5617040.912m
Minimum elevation 349.000m
Maximum elevation 358.031m
Mean elevation 352.779m

Extended
TIN

Cancel Apply Help

10. For now, looking at the elevations, we are happy with the
preliminary results. The elevations seem to be within the range
of the survey data, the coordinates are reasonable, and the
number of points is as expected.

11. Click on OK to close the statistics windows and return to the
drawing.

We have now seen one of the most commonly used methods to define
a surface, Point Groups.

We will explore more options as we progress through this course.
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5.3.2 Defining a surface from breaklines

Breaklines are line data that can improve a surface. They provide more
information to the surface and influence how it is triangulated. Adding
abreakline forces the surface to create triangles connecting the vertices
on the breakline. For example, we can create a more accurate surface
by adding centerline, edge of pavement, top and back of curb breaklines
to a surface instead of using points only.

Let's see an example.

1. Zoom to Tulips Crescent. If you don't know the streets yet,
we've created named views for each street to help you find
them. To zoom to a street:

o Ontheribbon, click on the View tab, then expand the Views
drop-down box and select the view you want to zoom to, in
this case, Tulips Crescent.

. Annotate  Modify Analyze  View

’ EE] .2D Wireframe;' ]

. -9 -
View
Manager D
IS Jasmine Blvd v
Lavender Ct. CORN|
Rose Dr. N.V1.05 -

Round-about
ETULIP CR. ‘
& violet Cir.
(Trop
@Bottom
@Leﬁ

(T right
@Front

View Manager...
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2. Notice the contours of the existing surface, created from point
group. Now let's add the breaklines and see what difference
they make.

3. Select the two polylines representing the Edge of Pavement
(blue lines) and the Centerline (Red middle polyline).

4. Then, expand the definition tree of the Existing Ground
surface.

5. Right-click on Breaklines to select Add.

TOOLSPACE

3 ]
Active Drawing View ~

=T C3D2018.EN.V1.05 - SU... ~
*<4 Points
## Point Groups
=& Surfaces
Bﬁ" Existing Ground

f“ Masks

s Watersheds

51® Definition

& Boundaries

& Breaklines

-~ Contours
- NEM Eilac Refresh

Prospector

Settings

urvey
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6. In the Description field, use a text describing the purpose of
the breakline.

A Add Breaklines X

Description:
Tulips Road Breaklines|

Type:
Standard 2

File link options:
Break link to file

LI Weedina factor:

15.000m 4.0000 (d)

Supplementing factors

[ | Distance: Mid-ordinate distance:

100.000m | 1.000m &

7. Usually, descriptions in Civil 3D are not required. Due to that
reason, they are often overlooked. However, it is recommended
that you always use explicit descriptions when prompted to. It
makes it much easier to manage the surfaces and other entities.
Especially, when the number of entities in the drawing becomes
significant, and you need to track them.

8. Click OK to close the Add Breaklines window.

9. Notice the surface contours Before and After adding
breaklines. The breaklines make the surface look more realistic
with better-looking road contours.

BEFORE AFTER
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5.3.3 Defining a surface Boundary

It is often essential to limit a surface within a defined boundary. This
allows you to focus on the area of interest. It also helps allocate more
computer processing power to the actual required work. Indeed,
boundaries help limit Civil 3D's calculations to a smaller surface area.
This is especially important as Civil 3D is still a graphics intensive
software.

To add a boundary to the surface:

1. Expand the Existing Ground Surface definition.
2. Right-click on Boundaries in the definition.

3. Select Add.

TOOLSPACE
4 = g
Active Drawing View v| o
5@ Surfaces A 6_6
=&"  Existing Ground
€ Masks .
¢ Watersheds 2
=@ Definition ki
8] Boundaries
#- & Breaklines 2dd
-(& Contours Refresh

4. Call the boundary Flower Village Boundary for example.

A Add Boundaries X

Name:

lower Village Bounda

Type:

Outer hd

Non-destructive breakline

Mid-ordinate distance:
' 1.000m &

5. Click on OK.
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6. Click on the dashed blue line representing the site boundary.
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5.3.4 Defining a surface by Edits

We can also define a surface by editing existing data and adding them
to the new surface definition, as Edit operations on the surface.
Among those Edit operations are Paste, Raise/Lower, add or delete
points, add or delete lines, and more.

Let's see how to use a couple of these edit operations. We will create
an entirely new surface, a stripped surface.

To create a stripped surface:
1. From the Ribbon or the Prospector, create a new surface:

Active Drawing View hd

=0 C3D2018.EN.V1.05 - SU... ~
4 Points
Ml Point Groups

&
o Create Surface...

1 Al ;
Alignments Create Surface From DEM...

~/ Feature Lin Create Surface from TIN...
B Sites

-B3 Catchment Show Preview
| @3 Pipe Netwq
i Pressure N

l -® Corridors Export to DEM...
Hé Assemblies Export LandXML...

% Intersectiol Refresh

Prospec

gs

Create Folder

2. In the Create Surface window, name the new surface EG-
STRIP.

3. Provide an explicit description such as Topsoil Stripping

4. Keep the default style and Render Material

A Create Surface X
Type: Surface layer:
TIN surface ~ | C-TOPO =
Properties Value
El Information
Name EG-STRIP
Description Topsoil Stripping
Style Contours 2m and 10m (Background)
Render Material Contours 2m and 10m (Background)

\ ! ) Selecting OK will create a new surface which will appear in the list of surfaces in

I  Prospector.




5. Click on OK.

6. All we have done so far is create a name and style for the
stripping surface. We still need to define it. To do that, first, we
need to Paste the Existing Ground surface. Remember, the
stripping surface is basically the Existing Surface that is
shaved a given depth to remove the topsoil.

7. Now, expand the EG-STRIP Definition
8. Then, right-Click on the Edits section

And, select Paste Surface

TOOLSPACE [T 1Topl[2D W
@ Add Line
Active Drawing View Delete Line
Swap Edge
W Point Groups
= @ Surfaces Add Pomt.
56 EG-STRIP Delet.e Pow.nt
& Masks mod\f),;P.m:t
g--ﬁ“oWatershe( ove roin
=15 Definition Minimize Flat Areas...
- Boundal Raise/Lower Surface
¢ i
; Breaklin Smooth Surface...
= Contoun
% DEM Filt Simplify Surface...
-5 Drawing
___@, Refresh
-4 Paint Files v| 3 % X
< > 2
el

10. When prompted, select the Existing Ground surface and click
OK.

11. The EG-Strip surface is now defined. However, at this stage, the
existing and stripped surfaces are basically the same. That is
because we have only copied and pasted the existing surface
into the stripped surface.

12. The next step is to shave the topsoil, say a depth of 15cm or
6in. To do that, from the surface definition, Edits section, right-
click and select Raise/Lower.

13. For elevation type -0.15m (-0.5ft) on the command line. In the
Raise/Lower command, a negative value means lowering, and
a positive value means raising the surface.

14. The strip surface is now defined and fully functional. We will
later see how to use it.




5.4 Defining a surface from Contours

Another option to define a surface is by contour data. Contours are
available from government repositories, design software packages,
photogrammetry, and other sources. If they are not created from a
reliable field surveyed source, the data must be utilized with caution.
Typically, using such data is a cost-effective way to perform a
preliminary design or analysis. But, the final design should always rely
on verifiable field-collected data, by a licensed surveyor.

Let's assume that we obtained the contour data before the
topographical survey. We are going to create a preliminary existing
ground surface, just to learn how to create a surface from contours.

1. Using the previous steps, create a surface and name it Prelim-
EG. This will represent the existing surface created from
preliminary contour data.

2. Atthe Create Surface step, assign the Name, Style and Render

Material.
A Create Surface X
Type: Surface layer:
TIN surface ~ | | C-TOPO &
Properties Value
El Information
Name Prelim-EG [=]
Description Description
Style Contours 1m and 10m (Prelim-EG)
Render Material Contours 1m and 10m (Prelim-EG)

) Selecting OK will create a new surface which will appear in the list of surfaces in

I Prospector.

3. Click OK.

4. Now let's turn on the contour layer to bring in the contours
data.

5. Bring up the layer management window by clicking on the layer
manager button on the ribbon or by typing layer on the
command line.
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6. Scroll down to the V-TOPO-CONT layer and turn it on.

x

7 Current layer: C-ROAD-CURB : Roadways: curves Search for layer 4q
e Y- T SEG R o
Filters “ | S.. Name O Free Lo Color Linetype  Lineweight Transp.. *
=5, Al 7 V-ROAD-CNTR 9 1 o Mred CENTER ===0.30.. 0
All Used Layers 47 V-ROAD-CURB § 3 of W Continu... ====030.. 0
47| V-ROAD-EOP ¥ & of Hiso Continu_. === 030.. 0
47 V-SITE-FNCE 9 L of Eis0 FENCELI . w030 0
47 V-SITE-MON 9 & of Eiso Continu... == 030.. 0
x 47 V-SITE-SCAN ¥ @& o Ewhite Continu... === 030.. 0
9 £ V-SITE-VEGE 9 & of Meo Continu... ===030.. 0
z 47 V-SURV-FIGR ¥ & of Hiso Continy... === 030.. 0
2 £ V-SURV-LABL 9 o of Hi Continy... ===030.. 0
E 47 V-SURV-LINE N\ O & WEiso Continu... === 030.. 0
w 27 V-SURV-NTWK YN\ & W50 Continu... w030 0
g r % Continu... 0
o v
E CInvert filter «| ¢ >
—
g All: 207 layers displayed of 207 total layers

7. Then, close the Layer Properties Manager by clicking the X
. x : L
sign , at the top left. The contour information is now
displayed.

8. Next, select one of the contours.

9. Right-Click anywhere in the Drawing Area and click Select
Similar.

10. All contours are now selected. The Select Similar command is
a very useful tool to select objects sharing the same properties
(type, layers, colours, and so forth)

11. Now that we have selected the contours, what we want to do is
to use them to define a surface.

12. To do that, go to the Prospector, scroll in the window until you
find the Prelim-EG Surface.

13. Open the surface definition tree and Click on the line that says
Contours.
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14. Right-click and select Add.

TOOLSPACE

7Y ]

Active Drawing View v
& Prelim-EG ~
-3 Masks
~(% Watersheds
=% Definition
# Boundaries
~% Breaklines
R
-(h DEM Files Add..
& Drawing C Refresh
-¢% Edits
~&1 Point Files
-# Point Groups

4 Point Survey Quer Vv
< >

Prospector

Settings

]

Toolbox

15. Fill out the next window with meaningful information in the
Description box.

A Add Contour Data X

Description:

‘ Prelimary Design Contour Data |

Weeding factors

Distance: Angle:
15.000m || [4.0000 (&) (=

Supplementing factors

Distance: Mid-ordinate distance:
100.000m | [ 1.000m &

Minimize flat areas by:
Filing gaps in contour data
[ | swapping edges
Adding points to flat triangle edges

Adding points to flat edges
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16. When we create a surface, it's not always going to be perfect.
Maybe we don’t have enough data, or the quality is simply not
good enough. Thus, inaccuracies exist. Civil 3D represents these
inaccuracies with flat areas. We can fix them by adding more
data. For the time being, let's accept the default option in the
Minimize Flat Areas By section and click on OK.

A Add Contour Data e

Description:

| Prelimary Design Contour Data |

Weeding factors

Distance: Angle:
[15.000m | & [4.0000(d) | &

Supplementing factors

Distance: Mid-ordinate distance:
100.000m || & 1.000m &

Minimize flat areas by:
Filling gaps in contour data
[]Swapping edges
Adding points to flat triangle edges

Adding peints to flat edges

o | oo

17. Next, go back to the Layer Properties Manager windows and
freeze the V-TOPO-CONT layer, since we don't need it
anymore.

18. The newly created Prelim-EG surface appears on the screen
and is very close to the surveyed topo contours.

19. Once the surface is created, we don’t need to show the contour
lines anymore. Therefore, we need to go back to the layer
manager and turn off the V-TOPO-CONT layer.
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5.5 Surface Properties

Once a surface is created, its properties can be viewed or edited. To
access the properties of the surface,

1. Select it in the drawing or from the prospector

Active Drawing View Surface Properties...
=0 €3D2018.EN Edit Surface Style...
+¢ Points Rebuild

& Point Grouy Rebuild - Automatic
= Surfaces

el £G-STRIP
# 0" Existing
#= Alignments
7 Feature Lin Add Label...
=& Sites

B Catchment:

30 Pipe Netwe

Zoom to

Create Snapshot
Remove Snapshot
Rebuild Snapshot

Delete...

-3 Pressure N¢
~[@ Corridors Pan to

2. Right-click in an empty area and select Surface Properties.

Repeat QSAVE
Recent Input 4

Isolate Objects ~ »
Clipboard 4

Basic Modify Tools »
Display Order 4

Properties...
“gQuick Select...

Inquiry...

Surface Properties...

Edit Surface Style...
& Object Viewer...

Select Similar

3. The Surface Properties window opens and displays four tabs.

= The Information tab is where we set the name, description,
and the default styles, meaning Surface Style and the
Render Material. On this tab, we can also lock the surface to
prevent any further editing and, show or hide the display of
tooltips.

= The second tab is Definition: it allows you to specify
definition parameters of the surface. For instance, it is




possible to determine a minimum or maximum altitude
allowed for the construction of the surface. For example, you
can predefine a maximum allowed elevation of 400m or
1300ft and a minimum elevation of 300m or 1000ft. We
know that the elevations for the current site are around
350m (or 1200ft). Thus, we immediately eliminate certain
types of errors in the survey data. With a minimum and
maximum elevation set, we don't have to worry when the
surveyor makes a typo and enters 3500m or 11500ft
instead of 350m or 1150ft. We can also set more definition
options, such as the maximum triangle lengths, crossing
breaklines, and much more.

The Operation Type section of this window gives you a
complete list of actions performed to define the surface. You
can change their order by selecting an operation. For
example, adding a Point Group, and clicking the Ascending
and Descending arrows on the left. The chronological order
is from top to bottom. It is also important to note that in Civil
3D surface definition, the most recent operation,
Raise/Lower in this case, takes precedence. Let's see what
that means.

A Surface Properties - EG-STRIP O X

Information Definition ‘Analysis ‘ Statistics

Definition Options Value
= Build

= Data operations

= Edit operations

Operation Type Parameters

©C paste Add surface Existing Ground
Eles Raise/Lower Raise/Lower by -0.150m

Cancel Apply Help

Click on the Statistics tab, last to the right, and take note of the

current surface information. Let's write down the value of the
Mean Elevation.

5. Now, go back to the Definition tab, second from the left.

6. Select the last operation, Raise/Lower, and move it up using
any of the Up arrows to the left.

B 132 |
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A surface Properties - EG-STRIP O X

Information Definition }Analysis I Statistics ‘

Definition Options Value
Build

Data operations

# Edit operations

Operation Type Parameters

z Paste Add surface Existing Ground
# Raise/Lower Raise/Lower by -0.150m

iy

&

&

Cancel Apply Help

7. The raise/lower operation is now at the top. You get a
notification, the two yellow exclamation marks, warning you of
changes to the surface. That's exactly what we are trying to do,
change the surface.

A surface Properties - EG-STRIP m] X

Information Definition }Analysis I Statistics ‘

Definition Options Value
Build

Data operations

Edit operations

/

V4
Operglfon Type Parameters
¥ Raise/Lower Raise/Lower by -0.150m
' Paste Add surface Existing Ground
iy
<
OK Cancel Apply Help

8. By changing the order of the operations, in practical terms, we
have first lowered the existing ground by the depth of the
topsoil (15cm or 6 inches). This is because the raise/lower
operation is now at the top, with less priority. We then, pasted
the existing ground on top of it. Which brings us to square one,
the existing ground.

9. Since Civil 3D is warning us that a surface definition has
changed, we need to acknowledge that. Click on OK to close the




10.

11.

Surface Properties window. We will be back right here once
we let Civil 3D know what to do with the changes.

Now let's go and check the Statistics tab and verify that's
indeed what happened.

In the Prospector, right-click on the surface with the yellow
warning sign. We have two options. The first one is to Rebuild.
With this option, we will rebuild the surface and continue to get
warnings every time we make changes to the surface definition.
This is good, as it helps us be aware of potential accidental
changes to the surface. The drawback is that intentional
changes will not automatically propagate through the design.
Thus, other entities , such as profiles, manhole elevations, pipe
rules, and earthworks volumes are not updated. Despite that
these entities depend on the surface. We would need to
manually rebuild the surface to make them aware of the new
changes.

hhedS - o -BEm® /- r

Start Drawing1* x C3C
TOOLSPACE [T 1[Top][2D W
4 (I
Active Drawing View Surface Properties...
o & Surfaces Edit Surface Style...
S1NA FG-STRIP Rebuild
~€% Masks Rebuild - Automatic

Aovar . 1

Our second choice is to Rebuild - Automatic. This simply tells
Civil 3D to go ahead and automatically update the surface and
not bother us with warnings while we are busy doing other
things. We may save time with this option. However, there is a
potential for unintentional changes to the surface to slip
through the cracks. They will not be detected because we have
decided not to be warned of changes. Our recommendation is
always to update manually. The benefit of avoiding costly
mistakes could justify the lost time caused by manual updates.
So, select the manual rebuilt mode and let's go back to the
Surface Properties window and check if,indeed, the new value
for the mean elevation is changed. We have predicted thatthe
mean value would be changed to that of the original surface.
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12. Open the properties windows with a right-click on the surface,
then go the Statistics tab.

A surface Properties - EG-STRIP O X

Information } Definition \Analysis Statistics

Statistics Value

El General
Revision number 0
Number of points 248
Minimum X coordinate 695712.181m
Minimum Y coordinate 5616794.458m
Maximum X coordinate 695905.546m
Maximum Y coordinate 5616968.337m
Minimum elevation 351.249m
Maximum elevation 356.775m
353.217m

Extended
TIN

Cancel Apply Help

13. As it turns out, the new value from the Mean Elevation is now
15cm or 6in higher than the stripped surface. That tells us that
we are in fact, back to square one (existing ground elevations).
In summary, it's important to understand that as far as creating
surface is concerned, the last operation always wins. As shown
by the stripped surface example, we must first copy the existing
ground surface then lower it. Not the other way around.
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5.5.1 Analysis Tab

1. Now let's keep exploring the Surface Properties window. If
you have already closed it, reopen it and activate the Analysis
tab, the 3rd tab from left to right.

A surface Properties - EG-STRIP (] X
Information ‘Deﬁnition tatistics\
Analysis type:
Elevations [IGrevew
Legend
% Elevations vii® T’
Ranges

Create ranges by:

Number of ranges ~| |8 =

0.000000 &lls

Range Details
Scale scheme to fit

1D Minimum Elevation Maximum Elevation Color Scheme

Cancel Apply Help

2. This tab allows you to perform a visual analysis on the surface.
For example, you can carry out an analysis for Contours,
Directions, Slopes, Elevations, and Watershed. We will see
how to do these analyses in a minute.
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5.5.2 Statistics Tab

Finally, as we have seen before, the Statistics tab allows us to have
basic statistics on the surface. We can determine things such as the
number of points, maximum, mean and minimum elevations, the
number of triangles, and areas. It's easy to check this window for a
quick reference and detect possible errors in the creation of a surface,
especially regarding minimum and maximum elevations. To expand
each section, click on the plus sign to the left of the section's title.

A surface Properties - Prelim-EG O X
Information ‘ Definition ‘Analysis Statistics

Statistics Value

El General
Revision humber 0
Number of points 237368
Minimum X coordinate 694707.393m
Minimum Y coordinate 5616179.760m
Maximum X coordinate 697887.146m
Maximum Y coordinate 5617603.229m
Minimum elevation 342.000m
Maximum elevation 493.000m
Mean elevation 385.035m

E Extended
2D surface area 4438834.195q.m
3D surface area 4733752.47sq.m
Minimum grade/slope 0.00%
Maximum grade/slope 16036.22%

I! Mean grade/slope 30.58%

TIN

Number of triangles 474106
Maximum triangle area 16272.41sq.m
Minimum triangle area 0.00sq.m
Minimum triangle length 0.000m
Maximum triangle length 827.388m

Cancel Apply Help
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5.6 Surface analysis

5.6.1 Water Drop Path

The Water Drop analysis allows us to analyze runoff and trace the
path that a drop of water would take across a surface. This analysis is
especially useful for designing surfaces such as parking lots,
subdivision streets , and so forth. We can easily identify low spots on a
surface, and install necessary stormwater catch basins in these low
spots.

To use the Water Drop tool,

1. Zoom to the Hills View named view or manually zoom out
using the mouse wheel.

wtoCAD Civil 3D 2018 C3D2018.EN.V1.05 - S

O F . 2D Wireframe
S = [1]
DO /&

Views View

¥ Manager ‘ 6l
E® Flowers Village 11 v
IR Hills View @~ |
nJasmine Blvd NLV1.05 -
n Lavender Ct. ]
e
n Rose Dr.

2. Select the Prelim-EG surface in the drawing.
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3. Ontheribbon, click the Water Drop command for analysis.

@), Visibili -

¢' ﬁ_]%‘].? (_:} Visibility Check
(47 Catchment Area
ater Dropf Resolve Crossing

| Breaklines -i- Volumes Dashboard

Analyze ¥

4. Inthe Water Drop window, change the layer to the watershed
layer C-TOPO-WSHD and choose 3D Polyline for Path Object

Type.
A Water Drop X
Property Value .
o2
Water Drop Path
Path Layer C-TOPO-WSHD

Path Object Type 3D Polyline
=F\Water Drop Marker
Place Marker at Start Point No

Start Point Marker Style Basic

OK | ‘ Cancel ‘ ‘ Help

\—

5. Click OK.

6. Inthe drawing, click on a few points on the surface and observe
the flow direction. We notice that as expected, water is running
downhill from the mountainous areas to the lower areas and
will ultimately flow down to the river.

Q% ;";(')I

7. Zoomin further, and you will notice that most of the runoff from
our proposed development is going through existing Pond 2.
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Meanwhile, the flows from Flower Village Phase 1 are going
through Pond 1.

8. Now, delete the Water Drop analysis lines (blue lines) by
selecting one of them. Then, right-click, Select Similar and
press delete on the keyboard. Or, you can use the layer isolation
method to isolate the C-TOPO-WSHD layer and delete them.
We will use the water drop method more when we design
subdivision streets.

5.6.2 Analysis by Quick Profiles

Another method of quickly analyzing a surface is by the Quick Profile
Method.

1. Now, draw a polyline that crosses our proposed site, from south
of Jasmine Blvd all the way to the river.

2. Select the polyline, then Right-click and choose Quick Profile.

Properties...
'¢§Quick Select...

Quick Profile...

Polyline Edit

;m infratechcivil.com/courses



3. Inthe Create Quick Profiles window, pick the adequate styles

for the surface EG-STRIP, the Existing Ground and Prelim-EG
surface.

A Create Quick Profiles

Surfaces to sample

Select all surfaces

Surface Select Profile Style

EG-STRIP Stripped Ground Profile
Existing Ground Existing Ground Profile
Prelim-EG

Prelim Ground Profile

Profile view style:

i Profile View v | ®m|T

4. Next, click OK and click on an empty spot on the screen to select
the origin of the profile. In the profile view, you should be able

to identify the major features of the site, such as the hill, major
roads, and the river.

[ RoAD |
A | I
HILLS 1 S
\ \; ! RIVER
PROJECTSTTE |—— /-
I\

5. If you zoom in closer, you will notice the different surfaces,

including the surveyed existing ground, the stripped surface,
and the preliminary contours surface.

-~
——

. -
———

\ | STRIP. GR_NBP




6. Furthermore, you can observe the profiles in two horizontal
view windows. Then, interactively analyze different areas of the
site. First, split the Drawing Area into two horizontal views.
To do that,

7. Click on the View tab.

8. Then in the View Configuration drop-down menu, select Two
Horizontal views.

View  Manage  Ouput  Suvey  Autodesk360  Au

: TE-ELLEe Ea
. a0 L 2L ==
¢ (G-lo L e

1= - @ world ¥ | Configuration L4
~ 3 | Coordinates 2 | .
Single
@ - O- L0+ 4
N.V1.05 - SURFACE* = + Two: Vertical
e]
Two: Horizontal

9. Now in the drawing area, in the top window, zoom in to see the
polyline that you drew to cross the site.

10. In the bottom window, zoom and center the view to fit the
profile view just like this.

.lfm“’ AV \

taen vanzy )
- \

= i'

11. When we start the design process, we are going to make
changes to the existing ponds, since we are adding more
impervious to the site. So, we probably need bigger ponds to
retain all that extra runoff. To help the decision making, we
probably need to know what is going on in the area of the
ponds.
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12

.Select the polyline and move it to cross the two ponds.
Something like this.

NOTES

A

./ EPP47534

A 1
Iretrdime]

h'e

13.

14.

15.

Notice how the profile automatically adjusts to reflect the area
crossed by the polyline.

From here, we can observe that Pond 1 is higher than Pond 2,
and that the ultimate project Outfall will be in Pond 2, right to
the south of Highway 1.

Now, select the quick profile polyline and hit delete. Notice how
the profile disappears? That's because this profile is dependent
on the polyline. One more thing to mention; if you ever saved
the drawing, the profile will also disappear, as it’s a temporary
analysis tool. That's why it's called a Quick Profile. [t cannotbe
saved and used later. To do that, we will need a more powerful
profile. We will see later how to create them. For now, make
sure the polyline is deleted and that you return to single view.
To do that, select Single in the View Configuration drop-down
menu, from the View tab.
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5.7 Volume Surfaces (Cut and Fill)

So far, we have learned how to create a TIN Surface or a “regular”
surface. But, there's a second type of surface, a Volume Surface. You
guessed it, the main purpose of this type of surface is for estimating
volumes or earthworks quantities. Volumes are the amount of
material, Cut and Fill, that you will need to transform a surface from
an initial to a final state. For example, removing topsoil, altering a site
from Existing Ground to Final Ground.

Let's see that in practice by estimating the total volume of topsoil that
needs to be removed from the site.

1. From the Home tab, launch the Create Surface command.

w Autodesk AutoCAD Civil 3D 2018 C3D2018.EN.V1.
Home  Insert  Annotate  Modify Analyze V

% LO' i <6 Points ~ & Parcel ~

’ |R¥ =} C,t Surfaces '| ,,7 Feature Line ~
i ‘

Palettes ¥ Cre

Toolspace

L' Create Surface

2. In the Create Surface window, for Type, choose TIN Volume
Surface, call the surface Topsoil Volume and assign a _No
Display Style. A No-Display style is basically a style that we
assign to entities we don't need to show in Civil 3D. In AutoCAD,
we typically turn off or freeze the layer of entities we don't need
to show. In Civil 3D, we do the same thing by assigning the No
Display style to specific objects, without needing to manipulate
layers back and forth. Since we only need the Volume Surface
to estimate earthworks information, there is no need to display
it. Sometimes, we are required to create a Cut and Fill areas
map. In those cases, we need to assign an elevation style to
show the needed information. In this current situation, we don't
need to. So, we are using a No Display style.

A Create Surface X
Type: Surface layer:
TIN volume surface v | C-TOPO | Z
Properties Value
El Information
Name Topsoil Volume
Description Description
Style _No Display B
Render Material Contours 1m and 10m (Prelim-EG)
El Volume surfaces
Base Surface <Base Surface>
Comparison Surface <Comparison Surface>
Cut Facter 1.000
Fill Factor 1,000

(V) Selecting OK will create a new surface which will appear in the list of surfaces in

I Prospector.
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3. Next, define the base surface, the existing ground, by clicking
on the three dots to the right

A Create Surface X
Type: Surface layer:
TIN volume surface ~ | C-TOPO Z
Properties Value
= Information
Name Topsoil Volume
Description Description
Style Contours 1m and 10m (Prelim-EG)
Render Material ByLayer
El Volume surfaces \
Base Surface =]
Comparison Surface <Comparison Surface>
Cut Factor 1.000
Fill Factor 1.000

Selecting OK will create a new surface which will appear in the list of surfaces in

I Prospector.

4. After that, define the comparison surface, the Stripped
surface, by clicking on the three dots on the same line.

A Create Surface X
Type: Surface layer:
TIN volume surface ~ | C-TOPO Z
Properties Value
= Information
Name Topsoil Volume
Description Description
Style _No Display
Render Material ByLayer
E Volume surfaces
Base Surface Existing Ground
Comparison Surface EG-STRIP
Cut Factor 1.100
1.100

! ) Selecting OK will create a new surface which will appear in the list of surfaces in

I Prospector.

5. For Cut and Fill Factor, let's use 1.10. These factors control,
depending on the soil type, how much the material swells after
removal, or how much it is compacted when put in place. This
means that for every cubic meter or feet of cut material we will
need to haul 1.1 cubic meter or feet. Obviously, it would be the
inverse for the fill material. To fill every cubic unit in place, we
will need to haul in 1.1 cubic unit. A basic rule of thumb for this
is that you are always transporting more volume than what's in
the ground. Either when you remove or when you are putting
in place.

6. Now, click on OK to close the window.

7. Nothing shows up in the Drawing Area because we have
assigned a No Display style to the volume surface.




8. However, the Topsoil Volume surface still appears in the
prospector. It has a different symbol than the other surfaces
because it represents a Volume surface, while the others are
“regular” TIN Surfaces. TIN stands for Triangulated Irregular
Network. It is the most common method of interpolating
elevations when we are creating a surface.

% Points ~
® Point Groups

= Surfaces

H&" EG-STRIP

#67  Existing Ground

% Prelim-EG

8 Topsoil Volume

> Alignments

/' Feature Lines

&l Sites v

9. The last step consists of checking the volumes. This is done
from the surface's statistics. In the Prospector, select the
surface, right-click and go to Surface Properties.

TOOLSPACE [~1Topli2D Wire
= —
B | Surface Properties... 1
Active Drawing View Edit Surface Style...
#07 EGSTRIP Rebuild
i ©" Existing Groun Rebuild - Automatic
H & Prelim-EG

Create Snapshot
Remove Snapshot
Rebuild Snapshot

8l=] Topsoil Volume
#-> Alignments
-/ Feature Lines

10. Then, on the Statistics tab, expand the Volume tree. Notice the
adjusted and unadjusted Cut Volumes. As expected, the
adjusted volume is 10% more. And of course, the volume of Fill
is zero because we are estimating a topsoil volume, which
consists only of cut material.

A surface Properties - Topsoil Volume O X

Information ‘ Definition ‘Analysis Statistics

Statistics

General

E TIN
Number of triangles
Maximum triangle area
Minimum triangle area
Minimum triangle length
Maximum triangle length

E Volume
Base Surface
Comparison Surface
Cut Factor
Fill Factor
Cut volume (adjusted)
Fill volume (adjusted)
Net volume (adjusted)
Cut volume (unadjusted)
Fill volume (unadjusted)
Net volume (unadjusted)

Value

340
400.00sq.m
0.00sq.m
0.019m
40.000m

Existing Ground

EG-STRIP

1.100

1.100

3528.59 Cu. M. e
0.00 Cu. M.

3528.59 Cu. M.<Cut>

3207.81 Cu. M.  efmm—
0.00 Cu. M.

3207.81 Cu. M.<Cut>

Cancel Apply Help
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In summary, this is a quick method for estimating volumes, especially
when we have two surfaces we want to compare.
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5.8 Surface Styles and Labels

Surface label and styles control the appearance of surfaces and their
annotations.

5.8.1 Surface Styles:

Like most entities in Civil 3D, applying a surface style controls the
display of the surface. Using a style, we can manage the display of
things such as contours and their intervals, triangles, points, slope
arrows, watersheds, etc.

Let's see how to apply styles to the surfaces in the drawing. Say we
want to display the high and low areas on the preliminary existing
ground surface. To do this, we will first need a Style that displays
Elevation. We must then decide what range of elevations we will
consider high or low ground.

To apply or create a new surface style,

1. Select the working surface, Prelim-EG surface, by clicking
anywhere on its contours in the drawing, or by selecting it in
the Prospector. Right-click then Select.

2. Right-click in an empty spot in the drawing area and select
Surface Properties.

Repeat HELP

Isolate Objects  »
Clipboard 4

Basic Madify Tools ?
Display Order 4

":*HQuick Select...
Inquiry...
Surface Properties...
Edit Surface Style...
& Object Viewer...

Select Similar

3. Inthe Surface Properties dialog box, on the Information tab,
for Surface Style, select Elevation Banding (2D). This will
allow us to display the elevations in hatch (solid or predefined).
This will complete the first step in displaying an elevations map.




A surface Properties - Prelim-EG a X

Information ‘Deﬁnition ‘Analysis ‘ Statistics ‘

Name:
| Prelim-EG

Description:

Description

Default styles
Surface style:

3 Elevation Banding (2D vii®m|T |’

Render Material:
‘G‘E ByLayer v ‘ [T

[ Object locked

] Show tooltips

Cancel Apply Help

4. Next, we need to specify the range of elevations. For that, click
on the Analysis tab, and select Elevation for the type of
analysis. The Legend should also be elevation. For Number of
ranges, let's choose 5. The default number of ranges and
schemes are set in the Analysis tab of the Surface Styles dialog
box that we will see later.

A surface Properties - Prelim-EG [m] X

Information } Definition Analysis IStatistics \

Analysis type:

Elevations [ Preview

Legend

‘%Elevalicns v BT R

Ranges

Create ranges by:

Number of ranges vy =

0.000000 alls

Range Details
Scale scheme to fit

D Minimum Elevation Maximum Elevation Color Scheme

Cancel Apply Help
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5. Click the downward arrow to display range elevations and
schemes.

A Surface Properties - Prelim-EG [m] X

Information }Deﬁnition Analysis IStatistics‘

Analysis type:

Elevations o [JPreview
Legend

‘EéEIevalicns viim|T |,

Ranges

Create ranges by:

Number of ranges ~| |5 =

0.000000 &

Range Details

[V|cale scheme to fif

D Minimum Elevation Maximum Elevation Color Scheme
2 367.000m 411.000m

3 411.000m 434.000m

4 434.000m 452.054m

5 452.054m 493.000m

Cancel Apply Help

6. Let's change the colour scheme and elevation ranges. We may
need to make the last Minimum Elevation a little higher, say
anything above 400m or 1,300 feet. We can then go at 15m or
50ft intervals for the rest.

Range Details
Scale scheme to fit

D Minimum Elevation Maximum Elevation Color Scheme

1 340.000m 355.000m ]
2 355.000m 370.000m

3 370.000m 385.000m

4 385.000m 400.000m

5 400.000m

7. For the colour, we can change them individually by clicking on
them. Let's choose a gradually intense red colour scheme.

Range Details
Scale scheme to fit

D Minimum Elevation Maximum Elevation Color Scheme
1 340.000m 355.000m

2 355.000m 370.000m

3 370.000m 385.000m

4

385.000m 400.000m
400.000m 500.000m

u1

8. Click on OK to close the window and observe the changes. The
elevations map is displayed in the drawing, and we can
differentiate between the high and low ground areas. We can
further refine the elevation ranges by increasing or tightening
them, to do more analysis.




9. Now change the Style back to the Prelim-EG contours style by
selecting the surface. Then go to the surface properties and
apply the contours style on the information tab.

10. Next, let's see how to Create or Edit Surface Styles. Assume
the project reviewing agency requires that existing contours be
displayed at 0.25m or 1-feet intervals. To create a style that
meets that requirement, we can either modify an existing style

or simply create a new one.

11. First, hide the Prelim-EG, by applying a No Display style, so
that we can easily select the surveyed surface. Select the
Prelim-EG surface, right-click and select Surface Properties.

Acti

=

=

12. Next, apply the No Display style and click OK to close the

window.

13. We also need to repeat the previous steps to hide the EG-Strip
surface, since we don't need to display it anymore.

14. Now we need to see how to create a Contours Style for the
required 0.25m or 1-feet intervals by our reviewing agency.
Select the Existing Ground surface and open the Surface
Properties window as we just did for the Prelim-EG surface.

15. If we click in the Surface Style drop-down box, we will see a list
of all styles available in our drawing. We can simply pick one
and apply it to the currently selected surface. Unfortunately, we

ve Drawing View

=& Surfaces

WAT EG-STRIP

W& Existing Gr

E¥e] prelim-EG

B Topsoil Volur
f°= Alignments

+ Feature Lines
& Sites

B Catchments
=3l Pipe Networks

Surface Properties...

Edit Surface Style...

Rebuild
v Rebuild - Automatic

Create Snapshot
Remove Snapshot
Rebuild Snapshot

Add Label...

Delete...




16.

don't have the one required by the reviewer, the 0.25m or 1ft
contour. So, let's create it.

Click on the downward arrow to the right of Surface Style
dialog box and click on Create New. Note that we could also
select Copy Current Selection to copy the currently active
style and then modify it to meet our requirements. That would
be a smart thing to do if we have settings in that style that we
want to copy over. This case actually fits our current situation,
since we only need to change contours intervals. Nonetheless,
let's create a new style so that we can learn how to do it.

A surface Properties - Existing Ground O X
Information IDeﬁnition ‘Analysis ‘Statistics ‘

Name:

‘ Existing Ground

Description:

Description

Default styles
Surface style:

‘ﬁ\a Contours Tm and 5m (Background) - ‘ =

il Create New

& Copy Current Selection
% v Edit Current Selection
&  Pick from Drawing

Render Material:

‘C"a ByLayer

[ object locked

[[] Show tooltips

OK Cancel Apply Help

17. In the Surface Style window, first, start with the Information

tab. It has a record of the surface identification, including the
surface style name, description, dates, and authors of the
modifications.

A Surface Style - New Surface Style ] X

Information ‘Borders ‘ Contours I Grid IPoinB ITriangIes ‘Watersheds ‘Analysis ‘ Display ‘ Summary I

Name: Created by: Date created:
‘ Contours 0.25m and 1m (Existing Ground) ‘ ‘ Infratech. Civil ‘ ‘ 2018-10-16 9:10:32 AM ‘
Description: Last modified by: Date modified:

Existing Ground Contours at 0.25m| ‘ Infratech. Civil ‘ ‘ 2018-10-16 9:10:32 AM ‘

Cancel Apply Help
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18.

19.

20.

That takes care of the surface identification. The most
important information we need next is the contours intervals.
But before we do that, let's explore what is on the other tabs
and what they can help us accomplish later.

The next tab is Borders. It specifies the settings for the surface
border, which display the extents of a surface. It should not be
confused with Boundary in the surface definition. A boundary
is a physical object, most of the time a polyline, that helps define
a border.

Up next is Contours, the tab we are looking for to create our
style. Most of the time you only need two areas in this tab. The
first is the Contour intervals and the second one is the
Contour Smoothing, used to smooth contours and display
them as more polished polylines. Let's open the section by
clicking on the + sign close to Contour Intervals. The section
extends, and we see three lines. The base elevation which
specifies the relative base elevation for the major contours.
That means the contours counting will start from here. It should
always be set at a lower elevation. Otherwise, contours will be
missed. We then have the Major and Minor contours. Now, set
the Minor Interval at 0.25m or 0.5ft as required, and the
Major Interval at 1m or 3ft.

A surface Style - Contours 0.25m and 1m (Existing Ground) O X
Information ‘Borders Contours ‘Grid ‘Points ‘Triangles ‘Watersheds ‘Analysis ‘ DisplaylSumman{
Properties Value ~
Elcontour Intervals
Base Elevation 0.000m
Minor Interval 0.250m
Major Interval 1.000m
Contour Depressions
Contour Smoothing
v
< >
Number Major Display Minor Display
1 Continuous =1 Continuous =k

Contour smoothing

Cancel Apply Help
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21.0n the Grid tab, we can specify the settings for the grid
lines. Should we want to display our surface in grids, say cells
of 50m by 50m or 150ft by 150ft.

A surface Style - Contours 0.25m and 1m (Existing Ground) O X

]nformation‘Borders}Contours Grid ‘Points‘Triangles}Watersheds‘Analysis}Display‘Summary

Grid properties
& 3D Geometry
Grid Display Mode

Value

Use Surface Elevation

E Primary Grid
Use Primary Grid True
Interval 25.000m
Orientation NO° 00' 00"E
= Secondary Grid
Use Secondary Grid True
Interval 25.000m
Orientation N90° 00' 00"E

Cancel Apply Help

22.0n the Points tab, we can set the settings for points of the
surface entities. These are all the points used for the surface
triangulation, cogo points, breakline vertices, etc.

A surface Style - Contours 0.25m and 1m (Existing Ground) O X

Information ‘Eorders}Contours ‘Grid Points ITriangIes }Watersheds ‘Analysis } Display ‘ Summary

Point properties
& 3D Geometry
Point Display Mode

Value

Use Surface Elevation

E Point Size
Point Scaling Method Size in absolute units
Point Units 3.000m
& Point Display
+Data Point Symbol +2
W Data Point Color W BYLAYER
<+ Derived Point Symbol + 34
W Derived Point Color W BYLAYER
#Non-Destructive Point Symbol * 66
W Non-Destructive Point Color W BYLAYER

Help
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23. Next is the Triangles Tab, which specifies the properties of the
triangles that constitute the surface.

A Surface Style - Contours 0.25m and 1m (Existing Ground) O X

Information | Borders | Contours |Grid | Points Triangles ‘Watersheds\Analysis}DispIay\Summary

Triangle properties Value
53D Geometry

Triangle Display Mode Use Surface Elevation

Cancel Apply Help

24. We then have the Watersheds tab, used to analyze how water
flows along and off a surface.

A surface Style - Contours 0.25m and 1m (Existing Ground) O X

Information ‘Borders}Contours ‘Grid IPoints ‘Triangles Watersheds ‘Analysis}Display‘Summary

Watershed properties Value ~
Legend

Boundary Point Watershed

Boundary Segment Watershed

E Depression Watershed

HColor  green
Linetype Continuous
Use Hatching False
Draw Drain Target Point False

28 28

]
Draw Drain Target Segment False
[ ] | ]

Flat Area Watershed
# Multi-Drain Watershed
Multi-Drain Notch Watershed

<

Cancel Apply Help
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25. Then we have the Analysis tab, which specifies the display
parameters for the surface analyses. We've seen an example of
surface analysis when we created the Elevation Map. This is
where the colour and range defaults are managed. So, any time
you are doing an analysis, this is where you should look for the
parameter settings.

A Surface Style - Contours 0.25m and 1m (Existing Ground) O X

Information | Borders | Contours |Grid | Points | Triangles |Watersheds Analysis |Display | Summary |

Properties Value
* Directions
= Elevations
Create ranges by Number of ranges
Range color scheme Blues
Group by Quantile
Number of Ranges 8
Range Precision 000001
Display Type 2D Solid
Legend Style Elevations
Elevations Display Mode Use Surface Elevation
“ Slopes
“ Slope Arrows

Cancel Apply Help

26. Then, probably the most important tab is the Display tab. This
is where we put it all together by deciding what needs to be
visible or not, among all the components that make up a surface.
We can change the visibility, colour, or layer for the surface
components at any time. Now, let us set the display settings for
the surface style. Since this is an existing ground style, we want
to use colours thatwill printlightin our plot style file, say 9 for
major contours and 8 for minor contours. We also want to make
them dashed. By convention, we will display existing lines in a
dashed pattern and proposed lines in continuous linetype. Let's
set it to 0.2-line type scale, and for line lineweight, we will use
Omm for major contours and 0.35mm for major contours. This
pretty much sets up our style.

A surface Style - Contours 0.25m and 1m (Existing Ground) o
Information | Barders | Contours | Grid | Points | Triangles | Watersheds | Analysis Display |Summary

View Direction:
Plan d

Component display:

Component Type Visible Layer Color Linetype LT Scale  Lineweight Plot Style
Points 9 0 Wired ByBlock 1.0000 ByBlock ByBlock
Triangles ? 0 [Cleyan  ByBlock  1.0000  ByBlock
Border ? 0 [Jyellow ByBlock  1.0000 ByBlock
. 0 Oe DASHED 0.2000  0.35mm
Minor Contour ’ 0 8 DASHED  0.2000 0.00 mm
User Contours 9 0 [C]BYLA... ByBlock 1.0000 ByBlock
Gridded ? 0 Wmage... ByBlock  1.0000  ByBlock
Directions ? 0 [ ]BYLA... ByBlock  1.0000 ByBlock
Elevations ? 0 DBYLA‘,. ByBlock  1.0000 ByBlock
Slopes ? 0 [|BYLA... ByBlock  1.0000  ByBlock
Slope Arrows 9 0 [C]BYLA... ByBlock 1.0000 ByBlock
Watersheds 9 0 []BYLA... ByBlock  1.0000 ByBlock

G ot
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27.The last tab gives us a summary of most things we've talked
about in this window. Modifications can be made here as well.

28. Let's click OK twice and see how our style does. Remember,
creating styles is a tried-and-true process. You need to get
something thatlooks good, prints well and meets requirements.

29. Looking in, our style doesn't look too bad for a first trial. Maybe
we just need to adjust the linetype scale to show the dashed
lines a little better.

30. Let's go back to the surface style display tab and adjust that.
Select the surface, and on the ribbon click on Edit Surface Style.
Asyou can see, we've been using the right-click options, but you
can also access these commands from the ribbon. It all depends
on which option is easier for you.

(y | &

Surface | Add Data ¢
Properties M

P

i [/_E] Surface Properties

E] Edit Surface Style
?
. Convert DREF Status

31. Now on the Display tab, change the LT Scale from 0.2 to 2 and
click OK to close the Surface Style window. Now we see the
contours dashed lines appear much better.

[~ 1Top][2D Wireframe]

s(éb
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32. In summary, this is how you create a surface style. Should it be
for contours, points, elevations or slopes, the process is the
same. First, go the component tab to set the parameters, and
manage the visibility on the Display tab. That's pretty much all
for Surface Styles. The same process works for alignments,
profiles and many other objects, with few differences.
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5.8.2 Surface Label and Table Styles

As we've seen in the lesson on Points, most Civil 3D entities have two
types of styles: the object style and the label style. The first controls
the "look" of the object itself, while the latter controls the annotation
that goes with the entity. For example, a surface will need spot
elevation, contour elevations, and slope values. While an alignment
would need stations and offsets, and manholes would need Rim and
pipe invert elevations. These are all called Labels, and the way they
are displayed constitute the Label Style.

Let's create a couple of labels for the surface: slopes and spot
elevations styles. To make it easier to create labels, use the global
label creation dialog box.

On the ribbon,

1. Click on the Annotate tab, then to the far left, click on Add
Labels. When you hover over, there are two sections, the Top
and Bottom part. You need to be careful on which one you click,
as they will lead you to two different paths. You may still be able
to find your way and add labels, but the process will be
different. We want to click on the top part.

ﬁ Autodes}
A

ome Insert | Annotate
% Al
b ¢

Add | Add | Override Glyph
Labels | Tables -

Labels & Tables ~ LabelText

2. That brings up the Add Label dialog box. This is a global
window for labels, as it is common to most objects. Options
available in the dialog box change depending on the selected
feature. If we choose to label a surface, the type of labels we will
be able to create will be different than those for say alignment
or profiles.

R
Add Labels B
Feature:
Note v
Label type:
Note v B
Note label style:
% General Note v BT |®|
Marker style:
<none> vi®|T | ®
Reference text object prompt method:
Command Line v
Add Close Help
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3. Change the feature to Surface. For label type, choose Spot
Elevation. We already have a few labels styles that come with
our default template like EL: 100.00, which display elevations
in that format. Now, suppose that we want to create an
elevation style that will display information on two surfaces, at
tie-in locations like the back of lots. At these locations, we want
to display the proposed elevation and the existing ground
elevation. We don't currently have a style that can do that. So,
we will have to create one.

CREE X
Add Labels
Feature:
Surface ~
Label type:
Spot Elevation e
Spot elevation label style:
% EL:100.00 YT =
Marker styl: B CreateMew |

Copy Current Selection

Create Child of Current Selection
v Edit Current Selection

Pick from Drawing

‘%3 Basic Circle with Cross v ‘

neEmE

Reference text object prompt method:
Command Line ~

Add Close Help

4. On the information tab enter the name of the label, say Spot
Elevation - EG and PR and the description, existing and
proposed elevation for example.

A Label Style Composer - New Surface Spot Elevation Label Style X

Information ‘General ‘Layout ‘ Dragged State ‘ Summary‘

Name: Created by: Date created:
‘ Spot Elevation - EG and PR ‘ ‘ Infratech.Civil ‘ ‘ 2018-10-16 11:23:38 AM ‘
Description: Last modified by: Date modified:

Existing and proposed elevatior| ‘ Infratech. Civil ‘ ‘ 2018-10-16 11:23:38 AM ‘

Cancel Apply Help

5. On the General tab, we can specify things like label visibility,
label orientation, layer, and the like.




6. The Layout tab is where most of the label creation action takes
place. This iswhere we create the label components and control
the visibility. The components already created are displayed in
the Component Name box. We can create new components

such as text, lines, blocks, etc. by clicking on the A+
symbol to the right.

First, let's change the name of the default text component from
Surface Elevation to FG - Elev. This will make it clear that this
component provides elevations for the FG - Finished Ground.
We can also change the text size for the label, and other
properties.

Let's also change Surface Elevation component name to FG -
Elev, to make it clear that this component is for FG or Finished
Ground. In this window, we can also change elements of the
label like text styles and height, rotations, colours , lineweight,
border, and more.

A Label Style Composer - Spot Elevation - EG and PR. X
Information \General Layout |Dragged State \ Summary\
Componentiname: . Preview Surface Spot Elevation Labe -
FG - Elev ~ A, S| x| |
Property Value 2

© General
Name
Visibility True
Anchor Component <Feature>
Anchor Point Middle Right

& Text
Contents <[Surface Elevation(...
Text Height 1.70mm
Rotation Angle 0.0000 (d)
Attachment Middle left
X Offset 0.00mm
Y Offset 0.00mm

HColor W BYLAYER -

Lineweight ByLayer .
Maximum Width 0.00mm v

Cancel Apply Help
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9. For our second surface elevation, we need to add a second text,
besides the default, Surface Elevation text component that we
just edited. The type of text we will need this time is not the first
type that says Text but the last one, Reference Text. The
difference is that using Text will give us information on the
current surface we are attaching the label to, the proposed
design surface. While the Reference Text will reference
another surface, the existing ground surface.

A Label Style Composer - Spot Elevation - EG and PR X
Information ‘General Layout |Dragged State‘Summary‘
Eomponaitigame; — Preview Surface Spot Elevation Labe v
Surface Elevation N w8 X @
A, v Text o
Property Val 2 Line / \

© General % Block
Name Surtig  Reference Text
Visibility True
Anchor Component <Feature> <
Anchor Point Middle Right a7

& Text 2415
Contents <[Surface Elevation(...
Text Height 2.54mm
Rotation Angle 0.0000 (d)
Attachment Middle left
X Offset 0.00mm
Y Offset 0.00mm

mColor W BYLAYER i
Lineweight ByLayer .
Maximum Width 0.00mm v
OK Cancel Apply Help

10. So, click on the reference text.

A, Text
7 Line
= Block

LA v Reference Text

11. Our surface label will be able to grab information from different
types of entities such as alignments, profiles, parcels, and the
like. This capability has several great applications in creating all
types of labels. In the Select Type window, choose Surface.
That's because, besides our proposed surface, we also want the
label a reference elevation from the existing ground.

A Select Type

Alignment
Cogo Point
Parcel

Profile
Surface
Survey Figure

12. Click OK.




Text.1.

A Label Style Composer - Spot Elevation - EG and PR

Information\GeneraI Layout |Dragged State\Summary\

13. A new text component is created with the name: Reference

Componertiname: - Preview Surface Spot Elevation Labe -
Reference Text.1 V| . $ || x| |6
Property Value ~ / -
= General
Name
Visibility True
Anchor Component <Feature> <
Anchor Point Top Left .
Reference Text Object Surface e
= Text
Contents Label Text
Text Height 2.54mm
Rotation Angle 0.0000 (d)
Attachment Middle center
X Offset 0.00mm
Y Offset 0.00mm -
WColor N BYLAYER .
Lineweight ByLayer v
OK Cancel Apply Help

14. Next, change the name of the newly created component from
Reference Text.1 to EG - Elev to make its function more
explicit. Giving obvious names is crucial. [t facilitates managing
styles and providing better template readability for future
users of the file.

A Label Style Composer - Spot Elevation - EG and PR

Information ‘General Layout |Dragged State‘Summary‘

Component name: . Preview Surface Spot Elevation Labe
EG - Elev >R || x| |
Property Value n / -
© General
Name
Visibility True
Anchor Component FG - Elev <
Anchor Point Top Left Bn
Reference Text Object T Surface B
B Text
Contents Label Text
Text Height 1.70mm
Rotation Angle 0.0000 (d)
Attachment Middle left
X Offset 0.00mm
Y Offset 0.00mm T
W Color W BYLAYER .
Lineweight ByLayer v
Cancel Apply Help
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15. When you open the Component Name box, you should have
two components. If you have mare than two, you can always

4
click on the red X to the right to delete unwanted ones.
A Label Style Composer - Spot Elevation - EG and PR X
Information \General Layout |Dragged State\Summary\

Component name: . Preview Surface Spot Elevation Labe

FG - Elev || A S| x| |

EG - Elev lue "

B General
Name FG - Elev
Visibility True
Anchor Component <Feature>
Anchor Point Middle Right

& Text
Contents <[Surface Elevation(...
Text Height 1.70mm
Rotation Angle 0.0000 (d)
Attachment Middle left
X Offset 0.00mm
Y Offset 0.00mm

W Color W BYLAYER b

Lineweight ByLayer .
Maximum Width 0.00mm v

Cancel Apply Help

16. One important thing, we need to understand is how to stack the
different components we are creating. For good readability, we
have different options to anchor the components in relations to
each other.

e Firstis the Anchor Component, which means the object to
which we want to tie the label. We can choose Feature to
specify that we want to tie the component to the feature,
meaning the point where we are creating the label.

e Once we specify the Anchor Component, we also need to
determine the Anchor Point. It means in relation to the
Anchor Component where do we want the label to be (left,
right or middle)? For this label, let's decide to

o Anchor FG - Elev to the Top Right of the Feature,
mean the point where we are putting the label

o Then we will anchor EG - Elev to the bottom of FG -
Elev. To do that we can anchor the component FG -
Elev to Feature.
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A Label Style Composer - Spot Elevation - EG and PR X
Information ‘General Layout ‘Dragged State ‘ Summary
I—_Icom oRsItname: . Preview Surface Spot Elevation Labe -
FG - Elev M I3 G| x| |®
Property Value ) \
& General
Visibility True
Anchor Component <Feature> <
Anchor Point Bottom Left
= Text
<[Surface Elevation(...
Text Height 1.70mm
Rotation Angle 0.0000 (d)
Attachment Middle left
X Offset 0.00mm
Y Offset 0.00mm
W Color W BYLAYER w
Lineweight ByLayer .
Maximum Width 0.00mm v

Cancel Apply Help

17. Next, we need to position the EG - Elev component. We can also
anchor it to Feature. But we don't want it to overlap FG - Elev.
So, instead, we are going to anchor it to FG - Elev.

A Label Style Composer - Spot Elevation - EG and PR X
Information ‘General Layout |Dragged State‘Summary‘
Component name: Preview Surface Spot Elevation Labe
|EG - Elev M= s x| |=
Property Value n
E General
Name EG - Elev
Visibility True
Anchor Component FG - Elev
Anchor Point Bottom Left
B Text
Contents Label Text
Text Height 1.70mm
0.0000 ()
Attachment Top left
X Offset 0.00mm
Y Offset 0.00mm £y
W Color W BYLAYER .
Lineweight ByLayer v

Cancel Apply Help

18. To summarize, so far, the proposed label component (FG) is
anchored to Feature or the insertion point of the label, while
the existing label component (EG) is anchored to the proposed
label.

- COMP-_ 1(FG) TOP ANCHOR

X

= BOT. ANCHOR
COMP. 2 (EG)

FEATURE
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19. Don't forget that you have a preview window that allows you to
see how your labels stack while you are still creating them.

A Label Style Composer - Spot Elevation - EG and PR X
Information \General Layout |Dragged State\Summary\
Component name: Preview Surface Spot Elevation Labe
EG - Elev VAT s % @
Property Value )
© General
Name EG - Elev
Visibility True
Anchor Component FG - Elev
Anchor Point Bottom Left B 5
8.41
glrex 27?
Contents Label Text -
Text Height 1.70mm
Rotation Angle 0.0000 (d)
Attachment Top left
X Offset 0.00mm
Y Offset 0.00mm
W Color W BYLAYER
Lineweight ByLayer v

Cancel

Apply Help

20. Notice the question marks in the preview? That is because the
EG - Elev references an external surface, which we have not
specified yet.

Now that we have positioned the label the way we want let's work on
the content, the actual information we want to convey with these
labels.

21. Start with the EG - Elev component. The proposed label is
probably already set. To change the content, on the Contents
line, when you click on the Label Text cell, you will notice an
icon with three small dots. Click on it. We are familiar with this
window. We have used it before in the template and styles
lesson. Now first select Label Text in the editor, then the
Properties drop-down box, select Surface and click on the
horizontal arrow to apply that label.

A Text Component Editor - Contents X

/

Name V|| =

Name
Description
Surface Elevation

Format Properties

Properties:

Ln 1 Col 1

Cancel

Import Text... Help
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22. 0Once we do that, the reference surface elevation code will be
applied. We also have an option to format the label display such
as the label units (meter or feet), precision (decimal places),

and others.
A Text Component Editor - Contents X
P rti

forimat] Properties <[Surface Elevation(Um|P3|RN|AP|GC|UN|Sn|OF)]>
Properties:
Surface Elevation ~| =
Modifier Value
Unit meter
Precision 0.001
Rounding round normal
Decimal character period "'
Digit grouping symbol comma '
Digit grouping 123456789
Sign sign negative '-'
Output full

Ln 1 Col 1
Import Text... Cancel Help

23. One more thing, we will have two labels stacked on top of each
other. So, we need to be able to differentiate them. Let's add a
text in front of each, so we know what surface elevation they
represent. In front of the elevation code, enter the surface name
or initials, like EG.

A Text Component Editor - Contents X
Properti
hetmat Properties < [Surface Elevation(Um|P3
Properties: |RN|AP|GC|UN|Sn|OF)]>
Surface Elevation ¥ =
Modifier Value
Unit meter
Precision 0.001
Rounding round normal
Decimal character period "'
Digit grouping symbol comma '
Digit grouping 123456789
Sign sign negative '-'
Qutput full
Ln 1 Col 1
Import Text... Cancel Help

24. Click OK to return to the Label Composer window. Now select
the FG - Elev component and do the same thing. First, go to the

. . . . | [
content line, click the content editor icon , then add the
prefix FG before the elevation code.
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A Text Component Editor - Contents

Format Properties

Properties:

Name

Modifier Value
Capitalization preserve case
Import Text...

25. Click on OK twice to close the Text Component Editor and the
Label Composer window to return to the Add label window.
Ifit's closed, you can reopen it from the Annotate tab.

26. Make sure our new style Spot Elevation - FG and EG is active

and select Basic X style.

Igei<[Surface Elevation(Um|P3

p,

Ln1Col 1

[RN|Sn|OF|AP|GC[UN)]>

Add Labels

Feature:
Surface

Label type:
Spot Elevation

Spot elevation label style:

|é«.’£ Spot Elevation - EG and PR~ ‘ = |7

Marker style:

||%3 Basic X

Command Line

Add

Close

Reference text object prompt method:

v‘@'

Help

27.Click on Add. At the command line, you are prompted to select
a surface to annotate. You are presented with two options. You
can either click on the surface in the drawing, if you can identify
it. Or, you can press enter at the command line.

~ ADDSURFACESPOTELEVLABEL
LY Select a surface <or press enter key to select from list>:
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28. Press enter at the command line. Ideally, at this step, we would
pick the FG (Finished Ground) surface. Since we are not that far
in the design, we don't have one yet. So, for the time being, let's
select the Prelim-EG surface, just to simulate what would
happen once we get our FG surface.

29. You are now prompted for the location of the label. Let's choose
the back of the lot for one of the parcels in the Lavender Court
cul-de-sac, to the west of the utility easement.

30. Now that we have placed the FG label, we are prompted to
select the surface that we are trying to reference for EG label.

y'¢ Select a Point: ‘

~ ADDSURFACESPOTELEVLABEL Select surface for label style component EG - Elev: AJ

31. Press Enter at the command line to select Existing Ground for
reference surface and click OK.

A Select surface X
Name Description &
EG-STRIP Topsoil Stripping
Description
% Prelim-EG Description
S Topsoil Volume Description

32. We are then prompted to select another point to label. Let's just
click on one more point and end the command.
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[=TeIRD Wiretrame] =@ R

“FG 355.568
EG 355.621

v

L.

33. We now have exactly what we wanted, a label style that displays
both EG and FG elevations.

34. You can press escape at the command line to end this command.

We will see later, how to add other types of labels like slopes and
contours after we are done designing the Finished Ground.
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| 6 PARCELS I

6.1 Introduction

The methods we will learn in the current lesson can be applied to
residential, commercial or industrial lots. Also, we can be more
creative and apply these methods to the right-of-ways, roads, green
spaces, and other public easements.

To do this, Civil 3D provides us with a set of commands that we can
use to design the lot. We can set design parameters to meet the
standards of the permitting authority, for minimum lot dimensions
and areas.

In addition, we can also create parcels from existing objects like lines
or polylines. These are typically obtained from the property
appraiser's office.

Let's see how to create parcels using the two methods. First, we will
start by creating parcels using the Parcel Creation Tools.

6.2 Sites

1. Start by opening the 06.01-Parcels dwg file in Lesson 06
practice folder.

2. Next, we need to create a Site. Before going any further, we
need to talk a little bit about Sites as there is quite a bit of
misconception on Sites. Some users, even certain long-term
ones, use the term Site literally. It is considered a place where
we can categorize construction sites, jobs, or phases of a bigger
project. While you may be able to use them for that, they are
created for an entirely different concept. In Civil 3D, Sites are
used to manage objects with a common topology. GIS
professionals are more versed in the notion of topology. In a
Site, entities such as parcels, alignments, gradings, and feature
lines can share a topology. The Oxford dictionary defines a
topology in mathematics as: "The study of geometrical
properties and spatial relations unaffected by the continuous
change of shape or size of figures". This is a fancy definition to
say that objects in a topology, or a site in this case, interact with
each other. Examples of sites include soil maps, watersheds, or
subdivisions. Sites can geographically overlay each other.

3. Case in point, in a subdivision with roads and lots, we can
include parcels and right-of-way alignments in the same
Site. The right-of-way parcels are then automatically created
using the alignments. However, parcels would never be affected
by an alignment if they don't belong to the same site, even if




they overlap. The most common case of topology in Civil 3D is
grading with feature lines. When you are creating a grading, say
for a pond, your top of pond and grading group need to be in the
same site. That will allow you to create a bottom of pond from
the top feature lines. In summary, feature lines need to share a
topology to interact with each other for grading purposes. Thus,
they can share an elevation at crossing points. That means they
need to be in the same site. Now that this has been cleared up,
we can start creating the parcels.

4. Let's create a Site. To create one, in the prospector, right-click
on Sites, then New.

TOOLSPACE

4 [
Active Drawing View v

B‘D 6C3D2018.EN.V1.06 - Parcels...
»4 Points

k] Point Groups

B Surfaces

7> Alignments

Prospector

Settings

/ Feature Lines

Clsites o |

Bl Catchr EVE

80 Pipe N Export LandXML...
I Pressu

Refresh

Toolbox

5. In the new dialog box, assign a name and a description, for
instance, Proposed Flowers Subdivision parcels and grading.

A site Properties - Site O X
Information ‘3D Geometry | Numbering

Name:

‘ Flower Village II

Description:

Proposed Subdivision Parcels and Grading|

Cancel Apply Help

6. Click OK




6.3 Parcel from Object

1. Create a parcel from the main lot (blue boundary line). To do
that, from the Ribbon, click on the parcel command and Create
from Object from the drop-down menu.

e - 6C3D2018.EN.V1.06 - Parcels by Layout.dwg
Home  Insert  Annotate  Modify Analyze View Manage
% |]£]| iy <& Points Y] Parcel ~ =% Alignment

2 . s
ﬁ/ SiRES [] Parcel Creation Tools
i, By Traverse - '

Toolspace

Palettes ¥ Create Ground Data ¥ \_] Create Parcel from Objects
EeHdHOS o 5 f-
Start 6C3D2018.EN.V1. F:d Create Right of Way

2. Click anywhere on the Orange line representing the site
boundary.

[~1Top][2D Wirefranm

=

S 2

77
011?7’5- QRQE

3. Type Enter at the Command Line input.

4. Inthe “Create Parcels” window,

= Choose the options to put the created parcel lines into
the Site, Flower Village II.

* Apply a single-family style with the townhouse lots we
will be creating.

* Accept default layers.

= Use Parcel Number and Area for the area’s labels,
Bearing over a distance for the line segments, Length
and Radius of curve segments.
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=  We will also decide to keep the original lines; even
though we can erase them. We may need them to create
future grading surface boundaries.

A Create Parcels - From objects X

Site:
L Flower Village Il V| O

Parcel style:
€4 Single-Family v m T =

Layers

Parcel layer:
[c-PROP || 2

Parcel segment layer:
| C-PROP-LINE || 2

Label styles
Area label style:

|<"é Parcel Number and Area  ~ ‘ L3

Line segment label style:

|<».’§Bearing over Distance V‘ ® |7 R

Curve segment label style:
|€7Ef. Length and Radius v ‘ BT R®

Automatically add segment labels

] Erase existing entities

5. Click Ok.

6. Now, define the road right of way. Rerun the same command to
create parcels from objects.

ﬂ - 6C3D2018.EN.V1.06 - Parcels by Layout.dwg
Home Insert  Annotate  Modify Analyze View Manage
% B Uy <& Points ~ Yy Parcel ~ “# Alignment

IS
i - &5
Toolspace 8? i C/ surfaces q Parcel Creation Tools
i} 2y Traverse ~

Palettes ¥ Create Ground Data ™ i"i‘ Create Parcel from Objects
OedHS a0 DR

4y
W .
Start 6C302018.EN.V1.( L) || Create Right of Way

7. You will notice that the overall parcel has been created from the
boundary polyline. Segment labels have also been added.

s
pII2D Wirefrargg) " — {>\ﬁ %
lgh, - N\
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8. Next, let's create a parcel for the road right-of-way. Rerun the
Create Parcels for Objects command from the ribbon.

ﬂ - 6C3D2018.EN.V1.06 - Parcels by Layout.dwg
Home Insert Annotate Modify Analyze View Manage
x 18] Wiy <5 Points ~ &Y Parcel ~ % Alignment

] 25
Surfaces ~ L )
Toolspace ﬁ = ﬁ/ ‘\“} Parcel Creation Tools
U ‘j}. Traverse ~

Palettes ¥ Create Ground Data ¥ 6 Tzl Ferag e ObJIECtSI‘
OheEdoa- - L) E—"f El

Fos
N )
Start 6C3D2018.EN.V1. Q Create Right of Way

9. This time select the two road right-of-way polylines.

[~ 1[Top][2D Wireframe]

10. In the next box, accept the same default settings previously
used for the boundary polyline.

A Create Parcels - From objects X

Site:
L Flower Village I ~|l o

Parcel style:
|E‘E Single-Family v ‘ A

Layers

Parcel layer:
C-PROP || =

Parcel segment layer:

C-PROP-LINE || 2
Label styles

Area label style:
‘é?a' Parcel Number and Area  ~ | AR ;|
Line segment label style:
‘6’.5 Bearing over Distance v | BT B
Curve segment label style:
‘é’é Length and Radius v | m T R

Automatically add segment labels

[_] Erase existing entities
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11. Click Ok.

12. We have now created three lots. Two residential parcels and
another one representing the road right-of-way.

{

13. While we are focused on creating parcels in the drawing areas,
the database is being updated with new information. Let's
check it. In the Prospector, expand the Flower Village II site

collection.
£ B =
Active Drawing View v g
-I® Grading Groups ~ | g
= r
o Properties...

& Tow
& Tow Move to Site...

& Tow Copy to Site...

B4 Catchmen Show Preview
+70 Pipe Netw
T Pressure I Select
~W Corridors Zoom to
Pan to

Hé Assemblie
- Intersectic Export LandXML...
HHF Survey Export Analysis...

“F1 View Fram

14. After a right-click on parcels and refresh, the parcels appear
in the site.

TOOLSPACE

@& K]

Active Drawing View v

Prospector

£ Alignments A
+/ Feature Lines
=l Sites
=% Flower Village ||
"333' Alignments

Settings

.7 Feature Lines
[ Grading Groups
B parcels

& Townhouse : 1

Survey

- Townhouse : 2
-&¥ Townhouse : 3
B Catchments
#T1 Pipe Networks
I Pressure Networks

<
Toolbox
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15. From here, we can zoom to a specific parcel by selecting it,
right-clicking and select Zoom to.

—

[ & B @

=
o
o
Active Drawing View - R
wv
Townhouse : 2 ~ g

E“' .

Properties...

-B1 Catchments -
Wi Pipe Networks Move to Site...
- Pressure Networks Copy to Site...

Corridors Select -
B Assemblies
-4 Intersections Pan to
HAF Survey
-[El View Frame Group
E[@ Data Shortcuts ]
Surfaces Refresh

Export LandXML...
Export Analysis...

16. We can also select a parcel if we need to change its properties
or perform other operations on it.

G B O @

Active Drawing View ~

~& Townhouse : 2 ~

Prospector

P rties...
B4 Catchments roperties...

=3l Pipe Networks Move to Site...
I Pressure Netwo Copy to Site...

Corridors

& Assemblies

B

Zoom to
% Intersections Pan to
HIRF Survey -
View Frame Gro Export LandXML...
& Data Shortcuts [] Export Anal}fsm...
a Surfaces Refresh
PN

7; [ EPP48864
/
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6.4 Parcel Creation Tools

Had a plat already been done for the subdivision, we could
convert individual AutoCAD parcel lines or polylines to Civil 3D
parcels. The process would be the same as what we have done
for the boundary and right-of-way lines. Simply,

run the Parcel from Object command,

set the parcel creation parameters,

then, create parcels by selecting the objects (lines or
polylines).

But, then again, we are creating a layout for a vacant lot, so we
are going to run another parcel creation command, the Parcel
Creation Tool. Municipalities have design standards for
residential developments lots layouts. This includes lot
frontage width, lot depths, and minimum areas. These
standards must be met for a subdivision plat to be accepted.
Civil 3D gives us the needed tools to meet these standards while
optimizing the use of our land.

Keep working on the same drawing or open the 02-Parcels-by-
Layout dwg file in the same folder. On the Ribbon launch the
command to create parcels by layout, the Parcel Creation
Tool.

a = 6C3D2018.EN.V1.06 - Parcels by Layout.dwg
Home  Insert  Annotate  Modify  Analyze  View  Manage

% 1% R < points ~ ~* Alignment

% Surfaces ~ o _
Toolspace ﬁ i I:/ uriaces | Parcel Creation Tools
i By Traverse ~
Palettes ~ Create Ground Data ~ '] H Create Parcel from Objects
DedHG G - EE|
Start 6C3D2018.EN.V1. F:L‘ Create Right of Way

Expand the toolbar if it is not already.

Parcel Layout Tools

il SN O & §° -z f0 A& B

N

Select a command from the layout tools

In the Parcel Layout Tools, Parcel Sizing area, enter the
following design parameters.

* A minimum parcel area of 150 square meters or 1,600
square feet depending on your units
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Yes, for minimum frontage at offset.

e

A minimum width of 8.5m or 30ft. This is the minimum
width of the lot at any location along the parcel.

A frontage offset of 5m or 15ft

A minimum depth of 15m or 20ft.

civil



A maximum depth of 40m of 150ft.

/

When multiple solutions are possible, let's go with
Smallest Area to maximize the land use.

A

N

Let's turn off the Automatic Mode so that we can follow
individual lots when they are being created.

And finally, let's redistribute any remaining area that is
too small to meet our lot creation criteria into the last
created parcel. Typically, that would be a corner lot.
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6.4.1 Slide Line - Create

1. We now have our parameters set, and we are ready to start
laying out our parcels. We are going to run the Slide Line -
Create to have lotlines, or Parcel Segments, created by sliding
along the frontage.

Parcel Layout Tools SARE >
S|/ ~-8l@]|s” 5 8" 4 B 2
Parsmeren Gl v Slide Line - Create e
@ Parcel Sizing il SI\'(#e L\'n.e - Edit

Minimum Area S Sw!ng L\.ne ) Cr(.eate 00sg.m

&  Swing Line - Edit

Minimum Frontage |z Free Form Create Om

Use Minimum Frontage At Offset Yes

Frontage Offset 5.000m

Minimum Width 8.500m

Minimum Depth 15.000m

Use Maximum Depth Yes

Maximum Depth 40.000m

Multiple Solution Preference Use smallest area
= Automatic Layout

Automatic Mode Off

Remainder Distribution Place remainder in last parcel

Select a command from the layout tools

2. Inthe Create Parcels - Layout dialog box:

Set the Site to Flower Village II,
With a Townhouse Parcel style

o Leave the Parcel Layers to the default settings in our
template

o Assign the Label Style for the area, the line segments
and curve segments to your preferences, or as required
by the reviewing agency.

o Check the Automatically add segments labels
checkbox.

o And finally, click OK.
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3. Atthe command line, you are prompted to specify the parcel to
be subdivided.

--Select from the layout tools or [eXit]:

"~ - CREATEPARCELBYLAYOUT Select parcel to be subdivided or [Pick]: -

4. Click on Parcel 3, the one to the north of the main street, Rose
Drive.

=l 1 =Tuuu-T

B

]

5. You are then requested to specify the Start Point of frontage.

_ Select parcel to be subdivided or [Pick]:

"~ CREATEPARCELBYLAYOUT Select start point on frontage: -

6. To specify that, we want to click on the southeast corner of the
parcel.

) Wireframe]

7. Next, we must specify the endpoint of the frontage.

Select start point on frontage:

~ -~ CREATEPARCELBYLAYOUT Select end point on frontage: -
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8. What you need to do is slowly slide westward along the south
frontage of lot 3. Notice how the orange frontage line slides
with you.

Err4ssba

My By,

9. When you get to the western end of the frontage, click to tell
Civil 3D that you are done specifying the frontage.

\

i T
EPP48864 [

10. An arrow is, then, added to the frontage line to indicate the
direction in which lots will be created. You are then prompted
to specify the angle of parcel segments, compared to the
frontage.

S

x Select end point on frontage:
aQ ~ CREATEPARCELBYLAYOUT Specify angle or [Bearing aZimuth]: -

11. Enter at the command line to accept the default 90-degree
angle. The first parcel is now created; you are prompted to
Accept or reject the result.




X Specify angle or [Bearing/aZimuth]:
EW - CREATEPARCELBYLAYOUT Accept result? [Yes No] <Yes>: =

12. Let's keep pressing Enter to accept, while the lots are being
created. In any case, we have already set our design criteria, so
there little that we should worry about for now.

13. Notice how new lots are being created, numbered and parcel
and segment labels are added automatically?

~
opl[2® Wireframe]
w -~

S

55,
Z
el

Accept result? [Yes/No] <Yes>:
“ - CREATEPARCELBYLAYOUT Accept result? [Yes No] <Yes>: -

14. Keep pressing Enter until you get to the final lot

15. Press Escape to end the command
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16. Because we have turned off the automatic mode, the last small
parcel (Lot #18) is not redistributed and merged with Lot #3.
Let's do a manual redistribution by selecting and deleting the
shared parcel segment between the two lots.

/ /
g
5 ! 3
5] » 0.03 Ha
18
001 Ha
L73.07 4.2 L2161
R455.48 R455.48 Rile4.rq

A |
a7

L27.34
R455.48

T infratechcivil.com/courses



6.4.2 Free Form Create

1. Now let's introduce another common lot creation command,
Free Form Create. Looking at the preliminary lotlayout, we may
need to split the cul-de-sac areas, to the south of Violets Circle.
This will allow us to have back-to-back abutting lots. If not, we
will have lots that are too deep to maximize our land.

2. In case you have closed it, relaunch the Parcel Creation Tool.
From there, launch the Free Form Create command.

Parcel Layout Tools Sl
8|/ ~"vlal]le” x 8" 4 B 2
Parameter @ w Slide Line - Create e
2 Parcel Sizing il SIIQe Lir?e - Edit

Minimum Area 9 Sw!ng L\.ne 7 Créate 00sg.m

= ©  Swing Line - Edit

Minimum Frontage gy T R G Om

Use Minimum Frontage

Frontage Offset 5.000m

Minimum Width 8.500m

Minimum Depth 20.000m

Use Maximum Depth Yes

Maximum Depth 50.000m

Multiple Solution Preference Use smallest area
= Automatic Layout

Automatic Mode Off

Remainder Distribution Place remainder in last parcel

Select a command from the layout tools




3. Use the same settings we previously had when creating the
parcels along Rose Drive and click OK.

A Create Parcels - Layout X

Site:
LI Flower Village I

Parcel style:
& Property V| ®m T B

Layers

Parcel layer:
| C-PROP || &

Parcel segment layer:
| C-PROP-LINE || &

Label styles
Area label style:

|<75 Parcel Number and Area ~ ‘ L2

Line segment label style:

4% Bearing over Distance v ‘ L2

Curve segment label style:
%, Length and Radius v ‘ =

Automatically add segment labels

4. Adjust the Swing line to be perpendicular to Violets Circle.
Then bring your cursor slightly close to the southern right-of-
way line.

e

g
C[R C
LE
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5. Now, either activate the mid-point object snap from Osnap
settings or type Mid at the command line and press enter. This
will position the swing line exactly at the middle of the south
right-of-way line.

6. To specify the second point, either activate the Perpendicular
from the oSnap settings or simply type PER at the command
line. Then move the cursor closer to the south property line.

7. When the perpendicular snap sign appears, click on the line.
The new segment line is created.

8. Press escape to exit the command.

9. Ifyouzoom closer, you will notice that another parcel is added.

) Wireframe] N

"’%»7& o @ %
C,RQE

%z

lﬂs”w,%lpb

10. Now re-open, the Parcel Layout Tools. We have our last
settings unchanged and ready to be utilized again. Let's make a
minor adjustment and change the Minimum Depth to 15m or
45ft, instead of 20m or 70ft as previously set.

11. Next, launch the Slide Line - Create command.
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12. For parcel to subdivide, click on parcel Lot 2.

13. For the start point, click on the northwest corner of Violets
Circle.

14. Next, run the frontage line along the Violets Circle right-of-
way, from the top left corner to the start of the cul-de-sac.
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16. When prompted to accept the result, keep pressing Enter to
accept.

: Accept result?® [Yes/No] <Yes>: Y

.~ CREATEPARCELBYLAYOUT Accept result? [Yes No] <Yes>:

17. When you have less than 8.5m or 25ft of frontage, you will
receive a warning. If that happens, click OK to end the parcel
creation and exit the current command.

Autodesk AutoCAD Civil 3D 2018 X

@ The distance selected is less than the minimum frontage of 8.500m.

OK

18. Now, we need to subdivide the cul-de-sac area. We want to
create a few high-end single-family units. So, we will make the
lot a little wider and bigger overall. To do this, we need to adjust
our parameters. Return to the parcel creation tools or reopen
it, if it's closed. Now, change the minimum width to 20m or
65ft, and the depth to 15m or 50ft. Then, run the slide line -
create command

Parcel Layout Tools AR
8 s a-@l@al] s 5 a” s B 2
Parameter ue
& Parcel Sizing @l Sh'c#e L\'r?e - Edit

Minimum Area i Sww.ng L!ne ) Crgate 00sq.m

®  Swing Line - Edit

Minimum Frontage & Free Form Create 00m

Use Minimum Frontage At Offset Yes

Frontage Offset 5.000m

Minimum Width 8.500m

Minimum Depth 15.000m

Use Maximum Depth Yes

Maximum Depth 50.000m

Multiple Solution Preference Use smallest area
= Automatic Layout

Automatic Mode Off

Remainder Distribution Place remainder in last parcel

Select a command from the layout tools
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19. Accept the previous settings for parcel creation.

20. When prompted to select the parcel to be subdivided, select the
big parcel around the cul-de-sac.

[ ITopI0 Wirefre z =\ " y."%me,;; >, Ty § \\\'-.-h\\ ’{l' / - @\5‘2
/o /s s/ N )
Ny ' ™ e NN \ /
'y ~
’

21. A new parcel is created. When you are prompted for angle,
press Enter to accept perpendicular lot segments.

22.Then,

o click at the start of the cul-de-sac, where we ended the
previous lots before changing the parameters,
o next, click at the end of the parcel to be subdivided.
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Specify angle or [Bearing/aZimuth]: ,’
“7~ CREATEPARCELBYLAYOUT Accept result? [Yes No] <Yes>: - /

23. Press enter to accept the default 90-degree angle

24. Keep pressing Enter all the way, until the last parcel is created.

an Jf 7]
Ry
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6.4.3 Parcel Adjustment

1. We have subdivided the Violets Circle cul-de-sac. However, we
need to adjust a couple of the parcels in the cul-de-sac, to make
it a little wider to accommodate a bigger house.

2. Click on the lot line for the smaller cul-de-sac lots.

[~1Top][2D Wigframe] o %
g \
A
J £
41
! asdka 2
¥ e
'.lﬁ-
20
g
[ ]
§~s; / . \
LR { 8
~o :
~
X Ssoo ="
c il T e —

3. Ablue handle will appear at the start of the lot segment. What
we need to do here is to click on the small blue grip and gently
slide it in the direction we want to widen the lot in. Don't
worry; the line will always stay perpendicular to the frontage.
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4. Use this manual adjustment to adjust the lots in the cul-de-sac.
A good hint is to move the lot segment until the lots are around
0.06 - 0.07 Hectares or 0.15-0.17 Acres. When it’s all said and
done, we should have the single-family lots around the cul-de-
sac, a little bigger than the townhouses on the streets. Note that
you may need to delete the last parcel segment line in of the
corner lot. The lot numbers are not currently in sequential
order. However, don't worry about it, as we will see how to re-
order the parcels and put everything in a neat sequential order.

5. Now let's start creating the parcels fronting Lavender Court.
Launch the Parcel Creation Tools. Reset the minimum
frontage to 8.5m or 30ft. Because of the cul-de-sac ahead, we
will also set the minimum depth to 17.5m or 60ft instead of
the typical 20m or 65ft.

o X
Parcel Layout Tools
& oo @ @ T § T 2 &7 A B fa
Parameter Value

E Parcel Sizing

Multiple Solution Preference
= Automatic Layout
Automatic Mode

Remainder Distribution

Minimum Area 150.00sg.m
Minimum Frontage 8.500m
Use Minimum Frontage At Offset Yes
Frontage Offset 5.000m
Minimum Width 8.500m
Minimum Depth 17.500m
Use Maximum Depth Yes
Maximum Depth 50.000m

Use smallest area

Off

Place remainder in last parcel
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6. Accept the default settings in the Create Parcel - Layout
window and click OK

7. When prompted to choose the parcel to be subdivided, click on
the remaining big lot.
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8. For the start point of the frontage, click on the northwest start
point, in the vicinity of the intersection with Rose Drive.

9. Slowly slide the frontage line southward, then around the cul-
de-sac, all the way to the last parcel created, on Violets Circle.




10. When prompted to specify the angle, press Enter. The firstlot, a
corner lot, is created in the northwest corner. Keep pressing
enter until you create the last parcel, or you get a notification
that no more room is left to add another parcel.

11. The newly created parcels are shown. Select to delete or adjust,
by using the handles on any parcel that is too big, too small,
irregularly shaped or located on the wrong side of the road
frontage. In the end, you should be able to obtain ordinary
shapes parcels with areas around 0.05-hectares or 0.12 acres.
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6.5 Parcel Union and Dissolve

1. When two adjacent parcels are too small or need to be combined
for any reason, we can merge them. We can achieve that by
either deleting the common lot line or using the parcel Union
command from the Parcel Layout Tools. If for some reason, we
changed our mind, we can easily Dissolve a Parcel Union and

separate them.

(Gl

Parcel Layout Tools =
@/ A~ @ @ ® - @jj i B 2
Parameter ¥ w Parcel Union

= Parcel Sizing
Minimum Area
Minimum Frontage
Use Minimum Frontage At Offset
Frontage Offset
Minimum Width
Minimum Depth
Use Maximum Depth
Maximum Depth
Multiple Solution Preference
= Automatic Layout
Automatic Mode
Remainder Distribution

Z1  Dissolve Parcel Union

150.00sg.m
20.000m
Yes

5.000m
8.500m
15.000m
Yes
50.000m

Use smallest area

Off
Place remainder in last parcel

6.6 Parcel renumbering

To ease plan readability, it is important to number the parcels in
sequential order. Once we are satisfied with the size of the parcels and
the layout of the segments, we can renumber the parcels.

To renumber the parcels, in an ascending or descending order we can,

1. First, click on any parcel. We want to bring up the parcel tools
on the contextual ribbon. Then run the Rename/Renumber

command.
Q - . ple Parcel Properties <& Grading Creation Tools
_ ] | “*> Renumber/Rename v Quick Profile
Parcel | Edit Edit — Create
Properties |Geometry| Elevations Parcel Layout Tools Points
| Modify ¥ | Launch Pad

2. Inthe Rename/Renumber Parcels windowsreset the Starting
number to 1 and use an increment value of 1. You can use an
increment value of 2 if you are looking to use odd numbers on
one side of the street and even numbers on the other side. In that




case, you would need to restart the number with 2, when you
are renaming the even numbers.

A Renumber/Rename Parcels X
Site:

& Flower Village I V] &
(® Renumber

Starting number:
R -
Increment value:

1 .

[]Use name template in parcel style

(O Rename

Specify the parcel names

Use name template in parcel style

3. Click OK.

4. Click inside of the first lot, the one to the northeast of Rose
Drive.
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5. Continue to click inside the parcels, going westward on Rose
Drive, then south and cross the lots west of Lavender
Court. Then go around the two cul-de-sacs and finally along the
north right-of-way of Violets Circle. When doing this, you need
to be careful not to cross any street. Otherwise, the right-of-way
parcel is going to be numbered as well. When it’s all said and




done, your parcels should be numbered from 1 to 40, give or
take, depending on your adjustments.

6. Once you reach the last parcel, the one in the northeast corner
of Violets Circle, Enter twice at the command line.

7. Subsequently, the parcels are renumbered in a neat order.

['][T{;p][ED Wireframe]
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6.7 Parcel Styles

1. Now, let's assign a different parcel style to the road right-of-way.
Most of the time we don't necessarily need to show road areas
on a plan, much less number them. Select the right-of-way, in the
cul-de-sac of Violets Circle.
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2. Next, Right-click on the right-of-way parcel, the big one in the
Violet Circle cul-de-sac area, and select Parcel Properties.

Isolate Objects 4
Clipboard 4
Basic Modify Tools 4
Display Order 4
063Ha

Properties...

'%Quick Select...
Move to Site...
Copy to Site...
Parcel Properties...

Edit Parcel Style...

3. Change the parcel Object Style to Road. That will apply a bolder
line style to make the roadway areas stand out from residential
lots.

A Parcel Properties - Property : 41 [m] X

Information WComposition }Analysis ‘User Defined Properties

Name:
Property : 41
Description:
Object Style
[iRoad] vii®m|T |’

Use name template in parcel style

Show tooltips

Cancel Apply Help

4. Click OK.




6.8 Parcel Label Style

1. Now, we need to change the label style, the annotation that
displays the road area information. Select the road parcel, right-
click, and click Edit Area Selection Label Style.

al
Repeat QSAVE

Recent Input 4

Isolate Objects 4
Clipboard 4

Basic Modify Tools LY 4
Display Order 4

Properties...
":ﬁQuick Select...

Move to Site...

.._ﬂ,_ - Copy to Site...

Parcel Properties...
Edit Parcel Style...

~ Edit Area Selection Label Style... R

2. Change the label style to Right Of Way.

A Parcel Area Label Style X
' Right Of Way v]|m T =
OK Cancel Help

3. We have now applied a right-of-way label style to the street
area.

ROW
AREA: 0.63 HA.
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6.9 Parcel Tables

At some point along the development process, we will be required to
create a subdivision plat. In addition, we may also be asked to provide
areal estate agent with a list of parcels, along with areas and lot lines.
To do that, we need to create parcel tables.

1. Inthedrawing area, select a parcel.

2. From the ribbon, click on Add tables, then Add Line.
ﬁ " 6C3C
Home Insert  Anni

Add | Add | Renumber
Labels

L] .
Add Line
=7
| —
Start Add Curve
TOOLSH
Add Segments
| ——]
Active Draw Add Area
-W S

3. We have roughly 40 plots. We want to organize our table in four
columns of 8 lines. To do that, in the Table Creation windows
we need to split the table as needed.

4. We also need to keep the tables Dynamic. That option
automatically updates the tables, should anything change with
the parcels.
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5. We also want to convert the segment labels to tags. That's a very
good thing to do since it improves plan readability and
presentation. Instead of having all the bearing, distance and
radius information overcrowd the drawing area, we can just
convert them to tags. We can then reference them in a table. To
do that, click on the No Tag selected button.

A Table Creation X
Table style: Table layer:
i Length & Directon| LML C-PROP-TABL g
Select by label or style: 41 Solit table

Label Style Name Selection... = Apply Lo Maximum rows per table: 0 ~

5 ] -

3 Maximum tables per stack: 3 -

. O

: al Offset: 40.00mm

-4

-3 O Tile tables: ®) Across ) Down

2 ]

2 O Behavior

4 o Reactivity mode: _) Static ® Dynamic

= ]

2 O

y | v
No tags selected.

6. Zoom out, in the drawing, and make a rectangular selection. The
lower left and the upper right corners of the selection should
completely cover the proposed project area.

7. You will be notified at the command line of the total number of
objects selected.

y'q Select labels on Parcel Segments: Specify opposite corner: 188 found

Q [T]- ADDPARCELSEGMENTTABLE Select labels on Parcel Segments: -

8. Then press Enter at the command line to accept the selection. In
the new window, click on Convert all selected label styles to
tag mode. It's self-explanatory, but this will effectively convert
all labels to tag mode.

9. We are now brought back to the Table Creation window, where
we can notice the total number of labels added.

A Table Creation X
Table style: Table layer:
T Length & Direction v =T C-PROP-TABL =]
Select by label or style: 1 Split tabl

Label Style Name Selection... Apply & Maximum rows per table: 0 ~

] 4 Maximum tables per stack: 3 =

v O

) m Offset: 40.00mm

2

1 | Tile tables: ®) Across ) Down

v O

2 O Behavior

4 o Reactivity mode: _) Static ® Dynamic

= ]

¢ O

¥ O Vv

146 tag(s) selected,
0K Cancel Help
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10. Click OK.

11. Click on an empty spot in the drawing to view a complete list of
parcel segment tables.

Parcel Line Table Parcel Line Table
Line # | Length Direction Line # | Length Direction
6 | 2317 | Netos5 0560'W | Loa | 1448 | 525°10'1430°W
124 | 2317 | Ne4"55 0560W | L97 | 715 | 525910 1430°W
L20 2356 N47° 46' 29.00'W | Lioo 939 S$64°01° 2887°W
L2 | 2035 | N8B*33 1232'W L103 | 1429 | S15°58'4493'W
L18 | 2035 |NBB"33 1232'W L106 | 3344 | S15756' 4493'W
L15 29.60 $51° 10" 23.67"W L109 1062 N64®38°5011"W
14 | 2674 | 59743 1010'W L112 | 1224 | N64"38'50.11'W
L1a | 2674 | $9°43 1010'W L115 | 1114 | N64°38'50.11'W
17 | 3452 | 26056 4286°E | L11B | 897 |N6438'50.11'W
19 | 3452 | s26°58 4286 | L121 | B50 | N64°38'50.11'W
11 2507 2060 2 TAE 112 /50 NE4®20°60 117

12. To make the tags easier to reference between the drawing and
the tables, we can sort the Tables in an ascending or descending
order. This can be done by right-clicking first on the table, then
select Edit Table Styles.

Repeat EDITTABLESTYLE
Recent Input 4
Isolate Objects 4
Parc ) Line Table
Linet | L Clipboard 4 p—
% | = S25° 10 73w
e Basic Modify Tools Y Toswaerw
= | = ) Set-or 2887w
»
= = DI EY Creler i
e S5 5 4a0Tw
[E Properties.. o s
w = 4ZQuick Select we s
s | 26 N64° 38'50.11"W
= | a4 . Vet swserw
Table Properties... ——
= | e er s saw
ERE Edit Table Style... Ne# 3E's0.11'W

13.In the next window, make sure the Data Properties tab is
activated. Then, check Sort Data. After that, choose to sort by
Ascending order. You can also change the Text settings and
adjust styles and heights for the table title, header or cells.

A Table Style - Length & Direction ] X

Information Data Properties IDispIay}Summary

Table settings Text settings
[ Wrap text Title style: Height:
~ || 2.50
Maintain view orientation Standad
Repeat title in split tables hicades/style: Height:
Repeat column headers in split tables
Data style: Height:

Sorting column: 1 2 Order:

Structure
Parcel Line Table i
Line # Length Direction X
Column Width B Automatic = Automatic = Automatic
Column Value <[Parcel Line Number]>  <[Segment Length(Um|P2|... <[Segment Direction(Udeg|...

Cancel Apply Help
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14. Click OK. Note also that the table styles and colouring schemes
can be changed on the display tab.

15. Additionally, we can generate specific reports for team
members who do not use Civil 3D in their daily work. A listing of
the subdivision plat information can be created in the form of
excel, text document or even HTML files.

16. Simply click on the Toolbox, not to be confused with the
Toolspace. A quick reminder that the Toolbox is part of the
Toolspace.

17. Click the Report Settings button to adjust your preferences.

TOOLSPACE

Prospector

Settings

Survey

I Toolbox I

18. Adjust the necessary information such as the client's name and
contact data.

19. When done, click OK.

A Edit Report Settings X

Property Value

=& Client A
| Contact

" L Name Client

| - Capitalization default
5} Company

# Address1

# Address2

# City

4 State

4 Country

4 Email

4 URL

+ Zip

+ Phone

< >
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20. Make sure the Report Manager tree structure is open by
clicking on the "+" sign. Then, navigate to the parcel line and
click on the "+" sign. Afterward, double-click on Area Report,
for instance.

TOOLSPACE

=T il

=E Reports Manager ()

W@ Alignment

#E Corridor

=13 Parcel
General_Legal_Description...

-[H Inverse_Report
Metes_and_Bounds

-8 Parcel_Area_in_CSV
Parcel Map Check Report

M@ Parcel Volume Report

Surveyors_Certificate
L Dinac
< >

Area_Report

Prospector

Settings

Survey

Toolbox

21.In the new window that opens, you will be presented with
options to export information to an XML file. Don’t be
overwhelmed by the high number of boxes you can check or
uncheck. You have already specified that you want a parcel Area
Report. So, go ahead and click OK.

A

Specify objects to be exported:

[ &[] &]| & |5
=¥ # Point Groups A

# @ No Display
| #” [ Existing Ground
¥l Design Grade
@ _All Points
2 @& Surfaces
&7 YHEEG-STRIP
&" ® Existing Ground
& © Prelim-EG
&% & Topsoil Volume
=5 H Alignments
= =M Centerline Alignments
=57 M LAVENDER COURT
® M Superelevation Views
¥ M Profiles
¥ ®Layout (1) v

Specify LandXML version:
1.2 >

& | Pick from drawing

OK Cancel Help
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NOTES
22. Choose a directory to export the Output file. Before saving, you
have an option to change the file format to either HTML, Word
document, Excel sheet, text or pdf.
ﬁ Save As X
Save in: C3D.18.EN-DWG v @ B @ ¥ Bl Vviews v Toos ~
Name - Date modified Type Siz
=4 & C3D2018.EN.V1.00 - INTRODUCTION 2018-10-13 123 PM  File folder
& C3D2018.EN.V1.02 - INTERFACE 2018-10-17 5:53 PM  File folder
3 @ C3D2018.EN.V1.03 - STYLES-TEMPLATES 2018-10-14 12:41 PM  File folder
o C3D2018.EN.V1.04 - SURVEYING 2018-10-14 12:48 PM  File folder
& C3D2018.EN.V1.05 - SURFACE 2018-10-16 10:05 PM  File folder
B & C3D2018.EN.V1.06 - PARCELS 2018-10-18 8:21 PM  File folder
= & C3D2018.EN.V1.07 - ALIGNMENTS 2018-10-13 1:13PM  File folder
& C3D2018.EN.V1.08 - PROFILES 2018-10-13 1:15PM  File folder
= & C3D2018.EN.V1.09 - CORRIDORS 2018-10-13 121 PM  File folder
@ C3D2018.EN.V1.10 - PIPE NETWORKS 2018-10-13 1:16 PM  File folder
@ C3D2018.EN.V1.11 - SECTIONS 2018-10-13 1:20 PM  File folder
P © C3D2018.EN.V1.12 - DATA MANAGEMENT  2018-10-13 1:18 PM  File folder
o C3D2018.EN.V1.13 - OUTPUT 2018-10-13 1:19 PM  File folder
o C3D2018.EN.V1.14 - PRACTICE 2018-10-13 1:21 PM  File folder
& C3D2018.EN.V1.15 - MISC 2018-10-16 8:38 PM  File folder
m »
Word 97-2003 Document (*.doc)
§ Excel $7-2003 Workbook (*.xIs)
Bilebane: Text Documents (*txt) Save
Adobe PDF Files (*.pdf)
Files oftype:  |HTML files (*.html) N Cancel
23. Click to Save the report in the project folder.
A save As X
Save in: C3D2018.EN.V1.16 - OUTPUT v o4m B @ ¥ E] Vews v Toos v
Name . Date modified Type Siz
aﬂ This folder is empty.
] =
—
\
A
m >
File name: CivilReperthtm ~l Save |
Files oftype:  HTML files (*.html) v Cancel
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24. We now have an HTML or CSV report that we can attach to a

development site plan.

Your Company Name
123 Main Street
Suite #321

City, State 01234

Parcel Area Report

Project Name: C:\Users'Infratech.Civil\Dropbox' INFRATECH!\Training\AutoCAD

Civil 3D\C3D18\C3D18-EN\C3D.18.EN - DWG'\C3D2018.EN.V1.06 -
PARCELS'\6C3D2018.EN.V1.06 - Parcels by Layout.dwg

Report Date: 2018-10-19 8:08:46 AM

Client:
Client
Company

Project
Description:

Prepared
by: Preparer

Parcel Name Square Meters Hectares Perimeter (m)
Property : 1 212.500 0.021 67.000
Property : 2 212.500 0.021 67.000
Property : 3 212.500 0.021 67.000
Property : 4 212.500 0.021 67.000
Property : 5 212.500 0.021 67.000
Property : 6 212.500 0.021 67.000
Property : 7 212.500 0.021 67.000
Property : 8 212.500 0.021 67.000
Dennast: . 0 Ain 2an annt £7 nnn

civil



| 7 ALIGNMENTS I

7.1 Introduction

Alignments allow us to represent or design linear objects such as
roads, sidewalks, railway tracks or survey baselines.

They are also useful for the creation of design items such as profiles,
road corridors, cross sections, or earthworks volumes.

An alignment is typically composed of lines, curves, spirals or a
combination of these elements. They can be created from an already
existing entity (mostly lines, arcs or polylines) or by using the Civil 3D
Alignment Layout tools.

This chapter kicks off the process of the detailed design of the
subdivision. Processing the survey data, creating alignments and
laying out parcels sets up the table for the ensuing design. The process
of designing a subdivision street will include, among other
components:

1. The creation of Alignments. They provide the two-
dimensional information needed to determine the path that the
road will take.

2. The design of Profiles. They give us the 3rd dimension, the
elevation information at each point along the alignment.

3. And, the design of a Typical Cross-section. It tells us the
different sub-entities, such as pavement, sidewalks, and curbs,
that compose the road.

Now suppose that the projectis located in the municipality of Flower
Bay. We must then design the road following the local standards as
required for a 14m or 46ft local road right-of-way. That includes, on
both sides,

e A 7mor 25ftroad travel way or pavement.
e A20cm or 6in curb.

e A1.5mor 5ftsidewalk.

e A 1.8m or 6ft green space.

In Civil 3D, we have two main ways to create an alignment: From
existing objects (lines and polyline) or by layout (using the
Alignment Creation tools). Creating civil 3D components from
object or by creation tools is a recurring theme. As we have done for
surfaces, we will use these two methods for alignments, profiles, pipe
networks, and feature lines.




7.2 Alignment from objects

Let's get started with creating alignments from objects.

1. Open the 07.01-Alignments dwg file in Lesson 07 practice
folder.

2. From the Ribbon, select Create an alignment from objects.

C3D2018.EN.V1.07.ALIGNMENTS.dwg ‘ 4 ‘Type a keyword or phrasi

@ Parcel ~ ":ﬁ Alignment '| @ Intersections ~ E’ Profi

U Feature Line ~
E? Grading ~

_')- Alignment Creation Tools

o -
*:’t Create Best Fit Alignment

AN EIY>

+
7 ALIGNMENTS* .23 Create Alignment from Objects

3. Select the magenta polyline at the centerline of Rose Drive.
The main site access road and the baseline were already
established during Phase 1 of the project. Click towards the
western end of the polyline so that the orientation of
alignments stations is from West to East. It is always
recommended to have alignments run West to East and South
to North, to make plans and profiles more readable in layouts.

;m infratechcivil.com/courses



4. Afterward, press Enter at the command line twice. The second
time would be to accept the alignment direction. If you missed
it or have the alignment in the wrong direction, don't worry
and keep working. We will be able to change the direction of
the alignment.

5. Next, in the new window,

A Create Alignment from Objects X
Name:

Rose Drive g
Type:

3 Centerline v
Description:

Main Entrance Road

Starting station: | 0+000.00m
Design Criteria

Site:

‘@ <None> ~ ‘ o |7
Alignment style:
‘"ZE Proposed - | » L]

Alignment layer:

‘ C-ROAD | =

Alignment label set:

‘@é Major and Minor only v | L}

Conversion options

[JiAdd curves between tangents

Default radius:
| 200.000m

Erase existing entities

e Name the alignment Rose Drive.

e Then, choose a Centerline alignment type. Alignments can
be either of type centerline, offset, curb return, rail, or
miscellaneous. Alignments are categorized based on their
function. You can use centerline types for a road centerline,




the rail type for a railway, or the miscellaneous type for other
uses, such as a utility conduit. Also note that after creating
the alignment, you can change it by using the alignment
properties window.

Do not specify a site as we are not looking to have any
interaction with other items.

After that, use the major and minor label set, to display tick
marks at minor stations and values at major stations.

Next, make sure to uncheck the Add Curves between
tangents checkbox. Use this option in situations where we
want to create curves between adjacent lines. It is obvious
that the curves are already created in our case when we first
created the baseline. Consequently, we don’t need to create
any more curves.

Finally, check the erase the existing entities checkbox to
erase the original polylines. Once you create the alignment,
the polyline is not needed anymore and can be disregarded.
If for any reason we need it, we can simply offset the
alignment to recreate it.

A Create Alignment from Objects X

Name:

Rose Drive

]

Type:
3 Centerline v

Description:
Main Site Entrance

Starting station: | 0+000.00m
General| Design Criteria

Starting design speed:
‘ 100 km/h ‘

[ ]Use criteria-based desiq

Use desian criteria file

C:\ProgramData\Autodesk\C3D 2018\enu\Data\Corridor Design Stz

Property Value

Minimum Radius Table AASHTO 2011 Metric eMax 4%

Transition Length Table 2 Lane

Attainment Method AASHTO 2011 Crowned Roadway
Use desian check se

[ Basic L2

Now, switch to the Design Criteria tab. First, we can specify
a Design Speed at the alignment starting station or other
stations. This option is mostly used for the design of major
roads when calculations such as super elevations are
needed. To make these calculations, we can perform a

B 212 |
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Criteria-Based Design. We can use this method to meet a
certain criterion when a standard file is supplied by a
department of transportation. In this case, the default file is
the Civil 3D Metric (2011) Roadway Design Standards
XML file. To specify a design criteria file, click on the small

button with the three dots E Then, you are directed to the
default criteria folder where you can choose the criteria file
you would like to apply. You can make a copy of any of these
files, adjust them to your own local criteria requirements, by
using a text editor and save it in this same folder.

o Finally, you can specify a Design Check Set List to display
design checks and receive messages when a design criterion
is not met.

e Before closing this window, make sure the Use criteria-
based design is unchecked.

e To finish, Click OK to create the Rose Drive alignment. It is
then shown with stations showing every 20ms or 50ft,
depending on the units of your practice drawing.

IToplzo Wi

0+120
E——

6. Use the same previous steps to create an alignment for
Lavender Court using the magenta line in the centerline. In the
end, you should have an alignment running south to north, with
stations showing every 20m or 50ft depending on your practice
file units.




7.3 Creating an alignment by Layout (creation tool)

The second way to create an alignment is to use the Alignment
Creation Tools. These tools allow you to create an alignment using
specific design conditions. It would otherwise be very difficult to
achieve without these tools. They can also be used to modify an
alignment once it's already created. Let's see a few situations where
the Alignment Creation Tools are very handy.

1. First, to launch the tools, from the ribbon, select the Alignment
Creation Tools.

wwwwwwwwww
::::

- Autodesk AutoCAD Civil 3D 2018 C3D2018.EN.V1.07.ALIGNMENTS bak.dwg } 3
Home Insert  Annotate  Modify  Analyze  View Manage  Output  Survey  Autodesk

= |ntersections ¥ Dl Pro
I

% \LOI\W_MI <& points & Parcel ~ = Alignment ~ | =

ﬁ B Surfaces ~ %7 Feature Line ~ f4—it
C" "j : 'j Alignment Creation Tools
-y

Toolspace

B 3y Traverse ~ (& Grading ~
Palettes « Create Ground Data ¥~ h;i Create Best Fit Alignment
vt
hedHo G- -GRE /- 702

2. Next, enter Violets Circle for the name of the alignment.

3. The type will be Centerline since this will represent the
centerline of a street.

4. For description, enter a text describing the purpose of the
alignment.

5. Then, do not specify any site, as we don’t need any interaction
between the alignment and other design items.

6. Afterward, for style, use Proposed to differentiate between
proposed and existing alignment styles.

7. Thelayer is set by default from the template settings, and there's
no need to change it.

8. Use the Major Minor H+V Geometry points to show major and
minor stations, and horizontal and vertical geometry points.

9. Finally, no need to change anything on the Design Criteria tab.
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A Create Alignment - Layout X

Name:

Violets Circle [}
Type:

3 Centerline ~
Description:

Wiolets Circle Centerline Alignment

Starting station: | 0+000.00m

General Design Criteria

Site:
‘@ <None> v ‘ )

Alignment style:
"':E Proposed M | ®m T B

Alignment layer:
‘ C-ROAD | =

Alignment label set:
& Major Minor H+V Geometry Points v | ®m T B

1. The Alignment Layout Tools toolbar now opens. This toolbar
will also indicate the name of the alignment you are currently
working on. A close attention needs to be paid to this as
sometimes, in the heat of the action, you may select the wrong
alignment to edit.

Alignment Layout Tools {Violets Circle

A & A 1A 7 - g & & A P ~x A& B B

Select a command from the layout tools Spiral Type: Clothoid

2. This toolbar has several tools to perform site-specific design.
For example, you can:

o design tangents, curves, and spirals, with specifics
tangency requirements.

add or remove PlIs (Point of Intersections),

convert AutoCAD lines or arcs to alignment entities,
reverse or edit created entities,

delete or select sub-entities, and

display a tabular view of design elements.

O O O O O

Now, let's explore a few of these tools.




3. First, we will be creating an alignment around a cul-de-sac with
a 15m or 50ft radius requirement. So, let's set that parameter.
On the toolbar, click on Curve and spiral settings.

Alignment Layout Tools - Violets Circle
Al & 6w | 2T AT w7 0T 2T 4 P A 4 BB ® @

A Tangent-Tangent (No curves) ‘ Spiral Type: Clothoid
A Tangent-Tangent (With curves)

4] v Curve and Spiral Settings...

4. Inthe next window, accept Clothoid as the default type of spiral.
We are not creating any spiral in this case, so this is irrelevant.
Check the Curve checkbox and put 15m or 50ft for the default
curve value and click OK.

A Curve and Spiral Settings X
Type:
Clothoid ™
Length: A value:
[ spiral in | 200.000m | | 54,772 |

Default radius (applies to curve and spirals)
Tz 15.000m]

Length: A value:
[ spiral out |200.000m | |54.772 |

el o

5. Now, start designing the alignment by running the Tangent-
Tangent (With curves) command. It will automatically create
a curve with a radius value. Exactly like we specified in the
Curve and Spiral Settings, whenever we create two
subsequent tangents. As recommended earlier, whenever
possible, always design your alignment from west to east and
south to north. In this case, the alignment should start at the
intersection of Lavender Court and Violets Circle. That point
is pre-determined for us with the blue line centerline
representing Violet Circle’s centerline. You can also create this
line using multiple AutoCAD drafting options. One is to create
two lines perpendicular to the curb line at each end of the
street.Then, draw a line from the midpoint to the midpoint of
these two lines. Or, you can use the AutoCAD constraints options
to draw the centerline. But, this is not an AutoCAD course.
Therefore, we will focus on Civil 3D functionalities.

Alignment Layout Tools - Violets Circle
alf] & aw | s

A Tangent-Tangent (No curves) Spiral Type: Clothoid
PN Tangent-Tangent (With curves)
/T w Curve and Spiral Settings...

a T & & A % A B B K &




6. Now thatyou are set up, you can use the Convert AutoCAD line
and Arcs command to convert AutoCAD entities. This will create
tangents and curves for the alignment.

Alignment Layout Tools - Violets Circle

A & b 1A ST T e T e T e T

Select a command from the layout tools Spiral Type: Clothoid

7. Alternatively, you can use any of the line creation tools, if you
know your start and end points.

AR X
Alignment Layout Tools - Violets Circle
AT g aw (2T AT T 6T T 4P A £ BB & @

Select a command from t<” ¥ Fixed Line ( Two points )

¥ Fixed Line ( From curve end, length )

% Fixed Line - Best Fit

#  Floating Line (From curve, through point)

< Floating Line ( From curve end, length)

%  Floating Line - Best Fit

% Freeline (Between two curves)

8. Or, the Tangent-Tangent (No Curves) command.

Alignment Layout Tools - Violets Circle
Alflsam 77 a” ™ o™ 27 4 2 4 4B E & @
(A« Tangent-Tangent (No curves) Spiral Type: Clothoid

EN  Tangent-Tangent (With curves)
7t Curve and Spiral Settings...

9. The advantage of the Tangent-Tangent, (with or without
curves), is that you can keep designing without exiting the active
command.

10. Let's use the Tangent-Tangent (With curves) command. Click
at the intersection of the two streets, with your End object snap
mode activated.

11. Then, click on Point A, at the east end of the polyline on Violets
Circle.




ROW
AREA: 0.63 HA.

12. Now, we are going to learn how to use fixed and floating line
and curve entities.

* Floating entities are constraint-based alignment
geometries. They will maintain tangency between adjacent
objects.

= Onthe other end, fixed entities are fixed in their position,
and must be edited directly. They are not affected by the
geometry of adjacent entities and do not maintain tangency.

= The third type of entity is the free entity, line or curve. Itis
defined by not only one, but two entities, on which the free
entity is dependent on them to define its geometry. An
instance of this is a fillet between two curves.

13. Let's start with a line entity between point A and B. If you have
closed the Alignment Layout tools by mistake; you can always
reopen it. To reopen it, selecting an alignment, then right-click
and select Edit Alignment Geometry. Then you can, once again,
edit the alignment or add additional data.

14. After clicking a button on the Alignment Layout Tools, follow
the prompts at the command line.

15. What we want to do next is use the Fixed Line (Two points)
command to add a tangent. Clicking on Point A then Point B. At
each click, make sure the Center object snap mode is used.

Alignment Layout Tools - Violets Circle

A g am|[s] a7 w7 07 e £ B E| @ @

Select a command from t / v Fixed Line ( Two points )

Fixed Line ( From curve end, length)
Fixed Line - Best Fit

Floating Line ( From curve, through point )
Floating Line ( From curve end, length )
Floating Line - Best Fit

A .

e

Free Line (Between two curves)
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16.

17.

18.

19.

Now what we want to do is create the centerline alignment of
Violets Circle, in the cul-de-sac area. An island with inside curb
line has already been created for us during the conceptual phase
of the project. We need to create the centerline with a minimum
travel way width of 3.5m or 12.5ft, on both ends of the
centerline. A few reference points, from A to G, have been
created for us to use.

First, we need to connect Point A to Point B. For that to happen,
you can use any of the alignment line creation commands. They
can be Fixed Line (two points), Floating line or tangent-
tangent.

Alignment Layout Tools - Violets Circle

AT e sl ([ AT w7 e M - S £ B E| a &

Select a command from t / v Fixed Line ( Two points )

Fixed Line ( From curve end, length )
Fixed Line - Best Fit

Floating Line ( From curve, through point )
Floating Line ( From curve end, length )
Floating Line - Best Fit

B

rd

Free Line ( Between two curves)

Next, we will go from Point B to C. Between these two points,
the outside radius of the face of the curb is 10m or 35ft.
Therefore, we need to create a centerline radius of 13.5m or
45ft. The new curve entity between B and C will also need to
maintain a tangency, going from A and B.

The command that allows us to do that by using Floating Curve
(From Entity end, radius, through point). Once you run the
command, you are prompted to select the entity to attach the
new curve to. Click on the line between A and B.

civil



R X
Alignment Layout Tools - Violets Circle
AT g an | s & v e e 4 o2 |[H] £ B E| % &
Delete sub-entity = Fixed Curve ( Three point)
Mare Fixed Curves 4
= Fixed Curve - Best Fit
E& v Floating Curve ( From entity, radius, through point )
More Floating Curves 4
A% Floating Curve - Best Fit
“®  Free Curve Fillet ( Between two entities, radius )
“~  Free Curve Fillet ( Between two entities, through point )
¥ Free Curve - Best Fit
P EEnd of selected entity already has an attachment.
BN > -Select entity to attach to: -

- _
(~1[TopH 2D Wireframel
S <

=

ROW
AREA: 0.63 HA.

20. Enter 13.5m or 45ft, when prompted to specify a radius, at the
command line.

»{ Select entity to attach to:
BN > -Specify radius or [Degree of curvature] <15.000m>: 13.5 -

21. For the curve solution angle, press Enter to accept a value less
than 180-degrees.

».¢ Specify radius or [Degree of curvature] <15.eeem>: 13.5
LY > -Is curve solution angle [Greaterthan18@ Lessthan18] <Lessthan18@>: \ -

22. Then, when prompted to specify the Endpoint of the entity, click
on Point C.

>4 Is curve solution angle [Greaterthan18@/Lessthan18@] <Lessthanl18@>:
LN | -Specify end point: -

23.We have now created a curve between B and C. Also, it is
perfectly tangent to the previous line entity. Creating tangent
and floating entities is one of the main benefits of the Alignment
layout tools. It's crucial to use these tools when highly accurate
alignments are required. Especially when designing rail tracks,
highways or airfields.

24. Next, we need a line entity from Point C to Point D. Simply run
a Fixed Line (Two points) command and click on the start and




end points. Make sure the Object Snap setting is active, to
connect the two points.

AR X

Dfﬁﬁzmlcaw

Alignment Layout Tools - Violets Circle

AT &&ml@' T T e T

P4l v Fixed Line ( Two points)
£ Fixed line ( From curve end. lenath )

Fixed Line (Two points)

25. Now that Point C and Point D are connected, we need to tie
Point D to Point E, with an 18.5m or 60ft radius curve. Run
Floating curve (From entity, radius, through point)
command.

Alignment Layout Tools - Violets Circle

AT ean| s[4 0T e 2 2 [H]

Delete sub-entity ~  Fixed Curve ( Three point)
More Fixed Curves ’
=7 Fixed Curve - Best Fit

kil v Floating Curve ( From entity, radius, through point )

More Floating Curves >
41 Floating Curve - Best Fit

i Free Curve Fillet ( Between two entities, radius )
“~  Free Curve Fillet ( Between two entities, through point )

[ Free Curve - Best Fit

26. Select the line between Point C and Point D, when prompted for
the entity to attach to.

P End of selected entity already has an attachment.
LN > -Select entity to attach to: a

reframe]

ROW
AREA: 0.63 HA.
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27. When asked to specify a radius, type 18.5m or 60ft

28. For the solution angle, press Enter to accept an angle that is less
than 180-degrees

» ¢ Specify radius or [Degree of curvature] <15.000m>: 13.5
5Y | -Is curve solution angle [Greaterthan180 Lessthan189] <Lessthanl180>: \ -

29. Then, when asked to Specify Endpoint, click on Point E.

»¢ Is curve solution angle [Greaterthan189/Lessthan18@] <Lessthan180>:
LN | -Specify end point: -

30. We now have a curve created between points D and E.
Moreover; it is perfectly tangent to the previous line entity.

1‘][Top][2D Wireframe] ROW = @ 2

AREA: 0.63 HA.

31. Next, create a tangent from E to F.
32. Then a floating curve from F to G, with a 13.5m or 40ft radius.

33. Last, create a floating line. We could have created a fixed line
if we knew the exact location of the start and end points. We are
going to demonstrate how to use floating lines that always stay
tangent to a curve, whatever the circumstances. Run the
Floating Line (From curve, through point) command.

Alignment Layout Tools - Violets Circle

A N NI A M- £ B E| s @

Floating Curve (From ent <~ ¥ Fixed Line (Two points)
7 Fixed Line ( From curve end, length )

#%  Fixed Line - Best Fit

B Floating Line ( From curve, through point)
¥ Floating Line ( From curve end, length )
%  Floating Line - Best Fit

% Freeline (Between two curves)

34. Select the entity to attach to, this time the last curve we created.
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35. Next, you are prompted for Endpoint. Type PER, an alias for
perpendicular, at the command line and press Enter.

)¢ Select entity to attach to:
LN > -Specify end point: per -

36. Move the cursor closer to the first tangent of the alignment. Once
you see the perpendicular sign, click on the alignment to snap

the new tangent in place.

wol

37. Now, let's explore a couple of the Alignment Layout Tools. The
first thing we need to do is verify our design through a tabular

view. On the Alifnment Layout Tools, click on the table icon to

the far right |

Alignment Layout Tools - Violets Circle

Floating Curve (From entity, radius, through point) Spiral Type: Clothoid
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38. The panorama window is displayed. It is used in Civil 3D to
display many types of data, such as the Point Editor, the
Alignment Entities or other vistas. In this case, it displays the

alignment entities.
3 —
x el
v
LARIIVS Type Tangency Constraint Parameter ... Parameter Constraint Length Radius Direction Start Station End Station ji:“
ine ot Constrained (Fixe & wo points .754m > 3...  0+000.00m +085.75m 7
1 Li Not Constrained (Fixed & T t 89.754 Se4° 0+000.00 0+088.75 5
Line Not Constrained (Fixed) & Two points 3.912m Se4° 4... 0+089.75m 0+093.67m é
Curve Constrained by Previous (Floating) Passthrough radius  21.492m 13.500m 0+093.67m 0+115.16m g
Line Not Constrained (Fixed) Two points 1.860m S26° 3... 0+115.16m 0+117.02m =
< & .{ Curve Constrained by Previous (Floating) & Passthrough radius 28.63 18.50 0+117.02m 0+145.66m
% a Line Not Constrained (Fixed) Two points 0.893m N64°... 0+145.66m 0+146.55m
o) Curve Constrained by Previous (Floating) Passthrough radius 21.235m 13.500m 0+146.55m 0+167.78m
<Z,; Line Constrained by Previous (Floating) & Through peint 20.257m N25° 2... 0+167.78m 0+188.04m
o
Al< >

39. What jumps at us are the warning signs. They represent the sub-
entity that violates the specified design criteria. If you were not
using a design criteria, you would not have noticed and move
along. But since you have applied a design check, violations will
be highlighted for you. You have not purposely set the check. It's
a setting that came with this specific template and it is activated
anytime you create an alignment by layout. To turn it off,

select the alignment,

right click and select Alignment properties

Then, go to the design criteria tab. On there, you can
uncheck the design criteria checkbox. We recommend
that you leave it checked. This is just so you know
where the error warnings are coming from.

A Alignment Properties - Violets Circle [m] X
Information | Station Control \Masking }Paint of Intersection |Constraint Editing Design Criteria

Design Speeds [[] Use criteria-based design

= Use desian criteria file

Number Start Station ~ Design Speed Comment
1 0+000.00m 100 km/h

Property Value

Minimum Radius Table
Transition Length Table
Attainment Method

Use desian check se

[ Basic (2]

Check for tangency between elements

Cancel Apply Help

40. Now let's fix the warnings. The two culprits are two fixed lines,
sandwiching a curve. You can identify them by clicking them in
the panorama and watching them getting highlighted in the




¥ PANORAMA

drawing. As we've mentioned before, Fixed Lines do not always
maintain tangency when edited. In a case like this, using floating
entities, when possible, is always recommended. To delete the
two lines, on the Alignment Layout Tools, run the delete sub-
entity command and click on the two fixed lines.

= {Topl2b Wircframe] Yrey f o 3 T gy

41. Once you delete the lines, replace them with floating lines by

using the command Floating Line (From curve, through
point).

42. After that, create the two floating lines and check back in the

panorama window. The warning signs are now gone, and
everything looks good. In this table, we can check our radiuses,
entities directions, start and end stations, and so forth.

[7]

No. Type Tangency Constraint Parameter ... Parameter Constraint Length Radius Direction Start Station End Station

Line Not Constrained (Fixed) Two points 89.754m S64° 3... 0+000.00m 0+089.75m

Line Not Constrained (Fixed) Two points 3.912m S64° 4... 0+089.75m 0+093.67m

Curve Constrained by Previous (Floating) Passthrough radius  21.492m 13.500m 0+093.67m 0+115.16m

Line Constrained by Previous (Floating) Through point 1.860m S26° 3... 0+115.16m 0+117.02m

Curve Not Constrained (Fixed) Three points 28.641m 18.500m 0+117.02m 0+145.66m

Line Constrained by Previous (Floating) & Through point 0.907m N64° 4... 0+145.66m 0+146.57m
<

|

Alignment entities
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43. Now, zoom to the intersection of Lavender Court and Rose
Drive. Let's say you want to keep things tidy and do not want to
have the alignment of Lavender court cross over to the other
side of Rose Drive centerline.

44. What you can do is insert a PI (Point of Intersection) at the
intersection and delete the unwanted excess entity. To do that,
use the Alignment Layout Tools. On this toolbar, let's mention
a few useful tools:

e The Insert PI command used to insert point of
intersectionsﬂ

2
e The Delete PI tool, to remove point of intersections _‘
e The Convertline and arcs tool, to convert AutoCAD

entities ﬂ

o The Reverse sub-entity command to change the direction

of a sub-entity
e The Select sub-entity command to select sub-entities for

editing

e And the Undo and Redo commands to undo or redo edit

. R
operations
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7.4 Alignment Labels

Alignment labels allow us to display information about the alignment.
That includes stations, offsets, geometry points, profile elevations, and

more.

To create an alignment label:

1. First, select the alignment, let’s say Rose Drive;

2. Then, right-click and select Edit Alignment Labels .

Properties...
ﬂlf‘@EQuick Select...

Move to Site...

Copy to Site...

Alignment Properties...
Edit Alignment Style...

Edit Alignment Geometry...

Edit Alignment Labels...

3. In the Alignment Labels window, Add or Remove alignment

labels. You can also change the station labeling frequency.

A Alignment Labels - Rose Drive

O
Type: Major Station Label Style:
Major Stations v | |é Perpendicular with Tick vii®(T R Add>> ® Reset
Type Style Increment Start station End station Geometry PA}.. Profile
Major Stations Parallel with Ti&20.000m -0+000.00m 0+443.05

Minor Stations Tick 10.000m O o
Profile Geometry Points Code and Static -0+000.00m 0-+443.0fm none>
Station index increment:
100.000 Import label set... Save label set...
Cance Apply Help

4. Among the types of labels you can add are:

o Major and Minor labels.
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o Geometry points like the start of curves, end of curves,
Pls, and the like.
Station equations, for alignments that have them.
Design speeds, if you are using a criteria base design.
Profile geometry points labels, that allow you to
reference and specifies profile information, including
grade breaks, PVIs, vertical curves values, and much
more.

o Finally, label superelevation critical points.

A Alignment Labels - Rose Drive

Type: Major Station Label Style:
Major Stations

Major Stations
Minor Stations

~ |<7E' Perpendicular with Tick v | ®|T| ’| Add>> ® Reset

Geometry Points ncrement Start station End station Geometry Poi... Profile
Station Equations

X 0.000m -0+000.00m 0+443.05m
Design Speeds o o
Profile Geometry Points 0.000m

Superelevation Critical Points -0+000.00m

0+443.05m Fl<none>

Station index increment:
100.000

Import label set... Save label set...

Cance Apply Help

5. Ifneeded, you can also Import a label set or save one for later
use.

6. Finally, click OK to close the label creation window.
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7.4.1 Labels and Alignment Tables

We can display the alignment entities information in a tabular
manner. This is particularly important for field stakeout. Let’s assume
a surveyor has requested the centerline information of the new Rose
Drive. To create that information, we can

1. Select the alignment from the drawing.

lropfeofivkerhgg (| /T TF~o /RN .
N " m | / \Q -
| J O N AV B AN / 4
/ | / m /) / ~
.

2. then, run the Add Labels command and select Multiple
Segments, from the ribbon, in the upper left corner.

3. Click on the Rose Drive alignment, when prompted to specify
an alignment to label.

4. The alignment labels now appear in the drawing.

_A=3.4384

L=875/m
R=145932m

5. Another type of label we can create are Station Offsets at
selected points along the alignment. Station Offsets are useful
in referencing objects in relation to a survey baseline for
instance. Let’s say we are required to provide the
station/offset information of the proposed Fire Hydrant in the
intersection area.




2D Wireframe] nEgL 90(5;;

g

6. Select the Rose Drive alignment. Next, run the Station/Offset
command.

=1 [0
NEIEIE
= A
Add | Add _ Renumber | Inquiry X
Labels | Tables Tags | £
Generg
Q Add Alignment Labels
LENLVAL
Q Add/Edit Station Labels
.
Q Station/Offset - Fixed Point | _
v| g
— T
. ~la
Station/Offset a
a
Q Single Segment
Q Multiple Segment
5
=
Q Point of Intersection E
Q Multiple Point of Intersection
—

7. Then click twice on the fire hydrant. The first time to
determine the station and a second time to specify the offset.

o027

L=15 70—~ _
R=422534m

Om
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8. The station/offset label information for the fire hydrant now
will appear in the drawing.

L1550 T~ =
CI5Tagm ) -

) L
\ / * _
\ .’/ /S,YQ ~
\ /' [ALIGNMENT=ROSE DRIVE .
| / |STATION=0+144.59 S
OFFSET=4.12m R T ——
¥ | / NORTHING=5616917.68 ™

| ’/' EASTING=695783.69 S~ .
/ / N ~_
IJEI X/ / ~

9. Ifneeded, you can move the labels to make the plan more
readable.

iz Wiyl 7.,
L=15, 74,;!”‘*—; i
R=s2. 900, T

\ / [ALIGNMENT=ROSE DRIVE .
| /' |STATION=0+144.60 ~__
‘ / OFFSET=4.09m R - .
Y / NORTHING=5616917.70 ~
| / EASTING=605783.71 ~_
LX / / ..
!/ / ~_

L2,
Lagg i~
gy i
2,900, R

-{ALIGNMENT=ROSE DRIVE \\f:lso
STATION=0+144.60 S -
OFFSET=4.09m R ™ ~_
NORTHING=5616917.70 NN =
EASTING=695783.71 =
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7.5 Alignments Tables

Let’'s see how to create alignment label tables. They help us make
construction plans more readable by not overloading the drawing with
information. Instead of displaying every construction note, we can
simply display smaller tags and reference them in a table for more
details. Let’s practice that.

1.

First, let’s set up the table before we create the tags. We want to
specify our label numbering scheme. Switch to the Settings tab
of the Toolspace. Right-click on the name of the drawing and
select Table Tag Numbering; this brings up the Table Tag
Numbering window. Reset all the numbers to 1. So that all lines,
curves, and spirals start with the number 1. We also want to
increment them by 1.

A Table Tag Numbering O X

Property Value
Bl Table Tag Creation
Lines Starting Number
Lines Increment
Curves Starting Number
Curves Increment

[N N S [ (N

Spirals Starting Number
Spirals Increment

E Table Tag Renumbering
Lines Starting Number
Lines Increment
Curves Starting Number
Curves Increment

Spirals Starting Number

[P [ [ [ N Y

Spirals Increment

Spirals Starting Number:

Cancel Apply Help

2. Click OK to close the window.

3. Next, select the Rose Drive alignment and then run the Add

Segments command in the Add Tables drop-down menu.

Hgaat‘:ﬂv
Home  Insert  Ann
NN i iz

Add | Add |Renumber | |
Labels | Tables Tags

La
D Add Line
Start]
TOOLSH D Add Curve
)
D Add Spiral
Active Dra

=10 3D D
T Add Segments
L € Pq 9
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4. In the Alignment Table Creation window, keep all default
styles and layers. Then choose to create the table by alignment.
Then select the Rose Drive alignment.

A Alignment table creation X
Table style: Table layer:
\Eé Radius Length Direction and A Value v | BT R C-ROAD-TABL | =
(®) By alignment 141 Split table

Eeledellononts Maximum rows per table: 20

ElRose Diive) v |&

.

Maximum tables per stack:

(O Select by label or style: Offset: 40.00mm

Label Style Name Selection ... | Apply ~ Tile tables

& Alignment curve: De d = (®) Across (O Down
GA ] Behavior

@A O Reactivity mode:

@ Align o () static (®) Dynamic
a r e

5. Click OK and select an empty area in the drawing to insert the
table.

Rose Drive

Number | Radius | Length | Line/Chord Direction | A Value

C35 90.19 | 19.45 $53°22'31.66"E

C36 383.33 | 36.53 $62°16' 5848"E

Cc37 225.65 | 33.24 $69°13'58.90"E

C38 10068 | 2692 $81°11'51.65"E

C39 145.93 8.76 $87°58'16.49"E

C40 4290 | 15.74 §79°10'35.78"E

6. You will notice that our table doesn’t necessarily start with
label C1 for curves or L1 for line segments. That is simply
because these labels were already used for the parcel segment
labels, so the table uses the next available numbers.

7. Next, to make the table easier to read, sort it in ascending tag
numbers. Select the table, right-click and choose Edit Table
Style.

Repeat EDITTABLESTYLE

Rose Drive SEGMENT TABLE

Recent Input »
Number | Radius | Length | Line/Chord Direction | A Value

Isolate Objects 4
C35 | 9019 | 1945 | $53°22'3L66'E Clipboard 5
€36 | 383.33 | 3653 | $62°16'58.48'E
€37 | 22565 | 3324 $69°13'5890"E Basic Modlify Tools >
c38 |10068 | 2692 | $81°11'51.65°E Display Order ’
c39 | 14593 | 876 $87°58' 1649'E Properties...
c40 | 4290 | 1574 | $79°10°35.78'E 5 Quick Select..

L147 250 $65°59'08.37"E i
Table Properties...

c42 14293 3.34 §65° 18" 59.24'E n
Edit Table Style...

L148 92.40 | $64°38'50.11°E
c41 | 5010 | 689 | S68°35 1603'E Static mode
L149 29.69 §72°31'4195"E

c43 | 14293 | 678 $73°53 16.28°E Realign stacks

L150 2802 | §75°14'50.62°E
cas | 14293 | 496 $74°15'09.14°E

[E% Object Viewer...
L151 127.82 §73°15' 27.65"E

Select Similar




8. In the style editor window, on the Data Properties tab, check
the Sort Data case and choose by Ascending order.

A Table Style - Radius Length Direction and A Value O X

Information Data Properties ‘Display}Summarﬂ

Table settings Text settings
[ Jwrap text Title style: Height:
Maintain view orientation Standard e
Repeat title in split tables Header style: Height:
Repeat column headers in split tables
Data style: Height:

Sorting column: 1 || Order: Ascending v

Structure
<[Name(CP)]> SEGMENT TABLE ~

Number Radius Length Line/Chord Di... A Value %
Column Width B automatic B Automatic = automatic = Automatic # Automatic
Value: Line <[Alignment L... <[Length(Um|... <[Tangent Dir...
Value: Curve <[Alignment ... <[Radius(Uml]... <[Length(Um]... <[Chord Direc...
Value: Spiral <[Alignment ... <[Radius in(U... <[Length(Um]... <[A(Um|P2|R...

v

Cancel Apply Help

9. Next, click OKto close the table style editing window. The curves
and tangents are now sorted and displayed separately.

Rose Drive

Number | Radius | Length | Line/Chord Direction | A Value

C35 90.19 19.45 $53°22'31.66"E

C36 383.33 | 36.53 S$62°16' 5848"E

€37 225.65 | 33.24 $69°13' 58.90"E

C38 10068 | 2692 581°11'51.65"E

€39 14593 8.76 $87°58' 16 49"E

c40 4290 | 15.74 $§79°10'35.78"E

Cc41 50.10 6.89 568°35'16.03"E

C42 14293 | 334 565°18'59.24"E

c43 142.93 6.78 $73°53'16.28"E

c44 14293 | 496 §74°15'09.14"E

14 2.50 S65°59' 08.37"E
L18 9240 564°38'50.11"E
L24 29.69 §72°31'4195"E
L78 28.02 §75°14'50.62"E
L79 127.82 $73°15'27.65"E

10.If needed, the tags can be renumbered according to your
preference. To renumber them, simply select the alignment in
the drawing area.

[ALIGTNENT-RGE DRIVE]
STATICH-0+16460
| OFFSI

=409
NORTHIG=5616917.70
EASTHG-69578371




11. Then, on the ribbon, run the Renumber Tags command.
Renumbering tags is typically done when all of the design is
completed, and all tags in the drawings should be numbered in
ascending order.

HDE‘EE’%- v‘{é}cwilm
Q D . E B Properties

<. Object Viewer

Add _ Renumber | Inquiry
Labels Tables Tags * Isolate Objects

Labels & Tables General Tools ¥ |
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| 8 PROFILES I

8.1 Introduction

In the previous lesson, we have learned how to create alignments.
They give us 2D information along a path. Profiles are the tools that give
us the third dimension or elevation along the alignment. For this
reason, profiles are often called vertical alignments. Whereas the
alignment itself is called horizontal alignment.

Therefore, a profile must always be associated with an alignment.

In general, we will have two main types of profiles: a surface profile,
created from a pre-existing surface and a proposed or layout profile.
Both profiles can be superimposed in a common view. This gives us an
overall view of existing and proposed conditions. Surface profiles can
be dynamic (with automatic updates that reflect changes made to the
associated surface). In some rare circumstances, we may also choose to
make them static, without any updates.

8.2 Surface Profiles

Let's practice how to create profiles.

1. First, Open the 08.01-Profiles dwg file in Lesson 08 practice
folder.

2. In this file, a few surfaces, EG-Strip, Existing Ground and Top
Soil Volume have already been created during the previous
lessons.

3. From the ribbon, create a Surface Profile for the Existing
Ground using the Rose Drive alignment.

a - Autodesk AutoCAD Civil 3D 2018
Home  Insert  Annotate  Modify  Analyze  View  Manage  Output  Survey

% L.O (4] ﬁ‘}} Points ~ Y Parcel ~ =% Alignment ~ = Intersections ~
e % Surfaces ¥ b Feature Line ~ i Profile 4 Assembly ~

|

Toolspace| ™
| @ oy T - % Grading ~ o
- I: h raverse [ Grading ™ Create Surface Profile

Palettes « Create Ground Data —

= E L‘:.J I - EU l!_|‘3’ E ¢ 7 f = and «" Profile Creation Tools é
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A Create Profile from Surface X

Alignment: Select surfaces:
= Rose Drive V\ & | BEGSTRIP (3
el T % Existing Ground
& Topsoil Volume
Alignment: 1
Start: s End:
‘{HDDD.DDm ‘ |D+443.05rn ‘ Z 3 \

To sample: []sample offsets:
‘ -0+000.00m | 3 ‘ 0+443.05m \ ! _
Add>>

Profile list: 4_

Station
Name Description Type Data Sou  Offset Update M Layer Style
Start
Existing Ground - Surface (12) [Existing .. [0.000m _[Dynamic | [Existing ... [0+11.
< >
Remove Draw in profile view 0K Cancel Help

4. On the General page, you can specify basic information about
the profile view. This includes the parent alignment, the profile
view name, description, style, and layer. Click Next to accept.
Later, you will be able to change any parameter you wish to
adjust.

A Create Profile View - General X

’ General Select alignment:

> Rose Drive ~| &

Station Range
Profile view name:

Profile View Height ‘ <[Parent Alignment(CP)]><[Next Counter(CP)]> ‘ 0
Profile Display Options Description:

Pipe/Pressure Network ‘ ‘

Data Bands Profile view style:
b Profile View v[m~] (=

Profile Hatch Options .
Profile view layer:

‘ C-ROAD-PROF-VIEW ‘ z

[Ishow offset profiles by vertically stacking profile views

< Back Next > Create Profile View Cancel Help

5. Onthe Station Range page, you can specify the station range to
which the profile view is drawn. The Automatic option specifies
the full station range for the horizontal alignment. Whereas,
User Specified Range limits the station range in the profile
view to your specified values. Click Next to accept the current
values. Later, you will be able to change any parameter you wish
to adjust.




A Create Profile View - Station Range X

General Station range
’ Station Range Start: End:
(® Automatic ~0+000.00m | [o+a43.05m

Profile View Height
Profile Display Options O User specified range -0+000.00m g 0+443.05m
Pipe/Pressure Network

Data Bands

Profile Hatch Options

< Back Create Profile View Cancel Help

6. Next is the Profile View Height page. It specifies the profile
view height and any split profile view settings. The Automatic
option means the full height of the highest surface profile. The
profile view includes a buffer region above the maximum and
below the minimum elevations. We will see how to set it in the
profile styles. The User Specified option means you are
specifying the height to which the profile view is drawn. If a
surface profile extends beyond the user-specified value, it may
be clipped. So, you need to have an idea of existing elevations
before setting a User-Specified elevation. Click Next to accept
current values. Once again, later, you will be able to change any
parameter you wish to adjust.

A Create Profile View - Profile View Height X
General Profile view height
Minimum: Maximum:
Station Range (® Automatic 351.62m ‘ ‘ 353.31m

’ Profile View Height
() User specified 351.00m 354.00m

Profile Display Options
Split profile view

Pipe/Pressure Network

4% First View ® | Exact station
Data Bands
pi i s - . - N
Profile Hatch Options x4 Intermediate View L3 Exact elevation

i Last View m T

< Back Next> | |CreateProfile View = Cancel

7. Next, we have the Profile Display Options page. Here we can
view and change the settings for all the profiles associated with
the parent alignment of the profile view. Click Next to accept




current values. As usual, later, you can make changes to any
parameter if you wish to adjust.

General
Station Range
Profile View Height
’ Profile Display Options
Pipe/Pressure Network

Data Bands

Profile Hatch Options

A Create Profile View - Profile Display Options X

Specify profile display options:

Name Draw Clip Grid ~ Split At Description Type Data Sou  Offset UpdateM L

xstng.. 88 |0 |1 i osting.. [ooom [oyamic ||

< Back Next > Create Profile View Cancel Help

8. We currently don't have any Pipe Network in the drawing. So,
the Pipe and Pressure Network page is grayed out and skipped.

9. On the Data Bands page, we can specify the properties of the
data bands associated with the profile view. For example, we
have by default added a Profile Data Band Type. It will display
Profilel and Profile2 elevations, at major profile stations. We
can assign Profilel to Existing Ground and Profile2 to Design
Ground when we create the design grades later.

Station Range

Profile View Height

Profile Display Options

Pipe/Pressure Network

Data Bands

Profile Hatch Options

A Create Profile View - Data Bands X
General Select band set:
[ EG-FG Elevations and Stations vm[] [’

an me of the data bands n o be associated with appropriate data sources (such as profiles,

Some of the data bands need to be ted with te dat: (such il
sample lines groups or materials). Please sel em low.

‘,51’ le li terials). Pl lect them bel

List of bands

Location:

Bottom of profile view ~

Set band properties:

Band Type Style Profilel Profile2

Elevations and Stations=sExisting Groun... |Existing Groun... _-

Alignment Geometi

< Back Next > Create Profile View Cancel Help
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10. Finally, on the Profile Hatch Options page, we can add hatch
areas to display cut and fill regions in a profile view.

A Create Profile View - Profile Hatch Options

General GiDATea: ®
Hatch Area Profile Shape Style
Station Range
e

Profile View Height

Profile Display Options Fill Area:
Pipe/Pressure Network

AT
Data Bands

’ Profile Hatch Options Multiple boundaries:

ST

From criteria:

Import...

< Back Next > | CreateProfile View  Cancel

11. Click Create Profile View to select a point in the drawing area
where the lower left corner of the profile view will be inserted.

[~1[Tep)[2D Wireframe]

Rose Drive PROFILE 354
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8.3 Proposed Profiles (Layout Profile)

The next step is to create the design of the road. Unlike a Surface
profile, which represents a pre-existing surface, the proposed profile
must be designed. This is done according to established standards. This
includes horizontal and vertical geometry design for safe driving
conditions.

Minimum requirements for roadway design are usually spelled out in
design manuals. They are typically published by the federal
transportation authority. Sometimes, a stricter version of the
requirements is enforced at the local level. Among such requirements
are speed limits, safe driving sight, and the like.

To create the design profile (also called proposed profile), we need to
proceed as follows:

1. First, select the Rose Drive profile view we have just created.

T T R ST R

LU TR TR LR LT TR T LR T LU DT T

LU LR DO RR UL LU
LT O UL
LT P N

LT 1 I
IR
LU T LR LR LT LR LLLULOLR LT
LT
LT

LT
T
i

"
l:"llllllllll LU AL
" )

L LS LR ML

N i
LU e LR TR LU

2. Then, from the Ribbon, launch the Profile Creation tools.

2018 C3D2018.EN.V1.08 - PROFILES.dwg » | Type a keyword or phrase m ‘ info@infrate

\.(4 R ' @ N B \/ .",.Q H Draw Parts in Profile View
8 2 4

. o X :j Project Objects To Profile View
Profile  Geometry Design Criteria | Profile View | Station Profile
| Properties Editor Editor | Properties Tracker | Creation Tool " Superimposed Profile

Modify Profile Modify View ‘ Analyze Launch Pad |
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3. Afterward, enter the profile creation settings in the Create
Profile dialog box. In particular, let’s specify,

= The Name of the profile
= The Profile Style
= and the Label Set to use

A Create Profile - Draw New

Alignment:

"% Rose Drive

Name:

Proposed Rose Drive

Description:

Proposed profile

General Design Criteria

Profile style:

|l"g Design Profile

v 7| =

Profile layer:

| C-ROAD-PROH ‘ =
Profile label set:

|€|’-’E Complete Label Set v ‘ L AN

4. Click OK, and the Profile Creation Tools will appear on the
screen. If it looks familiar, it is because we have just used
something similar, the Alignment Creation Tools, which has

analogous commands.

<
Profile Layout Tools - Proposed Rose Drive 8 X
w T g ¥ ST s T A R % A o K @
Select a command from the layout tools PVI based
5. Now, let's set curves and tangents design parameters.
«
Profile Layout Tools - Proposed Rose Drive iR |
S v % /e 4% ¥ e TR A % s ®
w  Draw Tangents \ PVI based

¥ Draw Tangents With Curves

il v Curve Settings...
&  Convert Free Curve ( Through Point )




6. Inthe Vertical Curve Settings dialog box, use 25m or 75ft for
Crest and Sag Vertical Curves. Alternatively, we can use the K
value, which is mathematically linked to the curve length.

A vertical Curve Settings X
Select curve type:
Parabolic ™
Crest curves
(®) Length Length e
25.000m‘ 200.000m 100.000m
(K value Default Radius Length?2:
50.000 50.000m 100.000m
Sag curves
(® Length Length Lengthi:
25.000m 200.000m 100.000m
() K value Default Radius Length2:
50.000 50.000m 100.000m

7. Now let's create tangents and curves for the proposed profile.

AR X |
Profile Layout Tools - Proposed Rose Drive
“ﬁj\i‘%%‘/'n'/! WO o TR A g B B | @
w  Draw Tangents \ PVI based

k4 Draw Tangents With Curves

i ¥ Curve Settings...
& Convert Free Curve ( Through Point)

8. Clickthe start point of the existing ground profile. Make sure you
have your End object snap option activated or simply type the
alias end at the command line. We are clicking on the existing
ground because we are trying to match the existing ground at
the tie-in point. Ideally, we would like to have the road grade at
that location so that we can carry it out a few tens of meters or
feet before any change of slope. For now, let's assume that the
slope that we are creating is the same on the other side of the
project.

-$frame] s oo

353

\ At 11
352 =SS

351

35190

5217
35217
35228
35228

0+120 0+140 0+160 0+1

civil



9. Next, click on a few points (4 or 5) along the existing ground
profile. During this process, try to minimize cut and fill volumes,
meaning we don't want to be too high or too low compared to
the existing ground. We want to have something like this.

- IBIRE et T .
..... T E: TR l T
TR BB AR ARG AR 0 TR e

s e AR A A D s

8.4 Profile Styles

Like most of Civil 3d entities, profiles and profile views are controlled
by styles. The Profile styles set the visibility and format of profile
components, such as lines, curves, arrows, and line Extensions. To access
the profile style editor:

10. Select the profile in the profile view

11. Right-click and select Edit profile style

f \ !
A Rose Drive PROFILE

i i

AHARRAR AR AT R A

i M i R

i 0NN RNNR ki URNNE RN NARNNRRNRRNNYRRAY ANNRRRRNNRNN INRRANNY DRARRNRNNNRNANNNNARY FNUNRRNANENI NANARNN) RURRRRRARNNN AR NN DURRRRONRRONNRRP Y —san e
L LT -’___,..--F’ ....... i L

i i i i i

. [LCERTT AR IR [T

a+120 0+140 0-160 o

BOTTOM HORIZONTAL AXIS
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8.5 Profile Views

To assign or edit the style of the profile view we need to:

1. First, select the profile view in the drawing.

Rose Drive
355 355,
IllllllllllllllllllllIllllllllllIlllIlllllllllllllllllllllIlllllllllllllIIlllllllllllllllllllllllllllllllllllll"lllllIllllIIlllIlllllllllllllllll|llIlllllllllllll BRI
LT T TR S I¥ .

UL T T i 3d e
IIIllllIlllIIIIIII|llIIIIIIIIIIIIIIIIIlllIIIIlIIIIIIIIII nn 'III i LT T
lase i i 3 fiadi r"!lIlllIIlllIIlllIIllllIlllIIIlllIllllIllllllllllllllllllllll

S T e T T e T L >

IIIIIIIIIlIIIllIIIIIIIIllllIIIIII|lIIIlIIIIIIIII|Il;illllIIlllllIIIIII|IIII||IIIIIIIIIIIII AL T T T T T
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2. Right-click and choose Profile View Properties.

Repeat .UNDO

Recent Input »
Isolate Objects »
Clipboard 4
Basic Modify Tools »
Display Order »
D) Properties...
":'gQuick Select...

Profile View Properties...

Edit Profile View Style...
Inquiry...

3. On the Information tab, we can either assign a pre-existing
style, create a new one, or copy another style, then modify it to
fit our needs.

A profile View Properties - Rose Drive6 a X

Information |Stations | Elevations | Profiles | Bands |Hatch |

Name:
| Rose Drive6

Description:

Object style
i Profile View v - L]
W Create New

ob e will be lonored I the profile v ifﬁ Copy Current Selection
Em tab to setgu,e style fm;mzwiww [ v Edit Current Selection
&  Pick from Drawing

[] show tooltips
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4. Let's choose to Edit current selection and modify the current

style.

A Pprofile View Properties - Rose Drive6 o X

Information |Stations | Elevations | Profiles | Bands |Hatch |

Name:
Rose Drivet
Description:
Object style
vk Profile View - "

[  Create New

1 ongect stie il b lnore  theprofle v eSO CITSN Selccion
0 lect style will be ignored if the profile view
Yy Flevations tab to set the style for each spit prflr_ Ed Current selection

B Pick from Drawing

[]show tooltips

OK Cancel Apply Help

The Profile style Editor opens, and we can make all needed
modifications to display the profile view as we need.

The first item is the Information tab. Here we can record basic
information about the profile view style. That includes the name
of the person who created the style, the date of creation and
modification, etc.

A profile View Style - Profile View O x
raph IGrid }Title Annotation | Horizontal Axes }Vertical Axes } Display ‘ Summary I
Name: Created by: Date created:
| Profile View | ‘ Autodesk, Inc. ‘ ‘ 2006-02-24 1:26:49 AM ‘
Description: Last modified by: Date modified:
Profile view with elevations on bath the right and left ‘ Infratech.Civil ‘ ‘ 2018-10-15 9:40:11 AM ‘
vertical axes.

Cancel Apply Help
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Next is the Graph tab: you can use this tab to set the vertical
scale and direction of the profile view. The vertical scale controls
how much you want to increase the elevation to improve
visibility in the profile view. This does not affect elevation data
per se. It is strictly a visibility feature. This can be done either by
vertical exaggeration or simply by entering a scale value. When
one is used, the other is calculated automatically. Profiles are
typically drawn from left to right, but situations may arise where
you need to go from right to left.

A Profile View Style - Profile View O X
Information| rid }Title Annotation | Horizontal Axes | Vertical Axes } Display ‘ Summary
Vertical scale

Current horizontal scale: Vertical exaggeration:

1.500

( = horizontal / vertical scale

Vertical scale:

1:200 » 300

Custom scale: (From drawing settings)

200.000

Profile view direction

(®) Left to right Right to left ()

Cancel Apply Help

The Grid tab mainly controls the clipping, padding, and axis
offset options on the profile view grid.

A profile View Style - Profile View O X

Information IGraph Title Annotation | Horizontal Axes }Vertical Axes } Display ‘ Summary

Grid options

[Iclip vertical grid

Clip to highest profile(s)

Omit grid in padding areas

Grid padding (major grids)

Above maximum elevation:

To left: B

To right:

Below datum:

[Jclip horizontal grid

Clip to highest profile(s)

Omit grid in padding areas

Axis offset (plotted units)

Above maximum elevation:

10.00mm

To left: jma,

L To right:

15.00mm

Ll

15.00mm

Below datum:

Cancel Apply Help
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9. The next tab is Title Annotation. Here we can specify settings
for the graph view, including graph and axis titles with options.
That includes text content, height, style, rotation, offset and
border style.

A Profile View Style - Profile View O X
Information IGraph IGrid Title Annotation [Horizontal Axes | Vertical Axes 1 Display ‘ Summary
Graph view title Axis title text
To
Text style: Text height: B
. Left Right
Title content:
— ; " 5 O O s
{\fCambria|b1]i0|c0|p18; <[Parent Alignment(CP)| p,
Bottom
®
Title text:
Title position: Station ‘ o
Location: Justification:
Location: Rotation:
Top ~  Center v
Center ~ 0.0000 (d)
X offset: Y offset:
Text style: Text height:
|0.00mm | |-8.00mm |
Gap: X offset: Y offset:
[IBorder around the title ~ 20.83mm | 0.00mm ‘ | -25.00mm ‘

Cancel Apply Help

10. Next, we have the Horizontal Axes tab. We can use it to specify
the settings for the major and minor stations such as the text and
tick marks on the horizontal axes of the profile view.

A Profile View Style - Profile View O x
Information IGraph IGrid }Title Annotation] Horizontal Axes JVertical Axes } Display ‘ Summary
Select axis to control:
OTop
T [“] Tick and label start station
@ Bottom
Major tick details Minor tick details Horizontal geometry tick details
Interval: Tick size: Interval: Tick size: Tick size:
20.00m | ‘ 2.50mm | | 1.00m ‘ | 2.50mm ‘
Tick Text height: Tick Text height: Tick Text height:
G- G CE
Tick label text: Tick label text: Tick label text:
{\fCambria\blliOIcO\p18;<[| ' | <[Station Value(UmIFS\PO\‘ A <[Station Value(Um|FS|P2| A
Text style: Rotation: Text style: Rotation: Text style: Rotation:
Standard ~  0.0000 (d) Standard ~ | | 0.0000 (d) Standard ~ | | 0.0000 (d)
X offset: Y offset: X offset: Y offset: X offset: Y offset:
0.00mm | ‘ 0.00mm | | 0.00mm ‘ | 0.00mm ‘ ‘ 0.00mm ‘ ‘ 0.00mm ‘
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11. The next tab is Vertical Axes, where we can specify the settings
for the text and tick marks on the vertical axes of the profile
view. We can pick left or right vertical axis to adjust the Major
and Minor elevation Details.

A Profile View Style - Profile View O X
Information IGraph IGrid hitle Annotation | Horizontal Axes| Vertical Axes Display ‘ Summary
Select axis to
Left@® (O Right [ Tick and label start elevation
Major tick details Minor tick details
Interval: Tick size: Interval: Tick size:
1.00m | o0tmm | [o20m | [250mm |
Tick Justification: Text height: Tick Justification: Text height:
e o
Tick label text: Tick label text:
{\fCambria\blliOlcO\plB;<[| ' | {\fCambria|b1[i0|c0|p18;<[ = p.
Text style: Rotation: Text style: Rotation:
Standard ~ | 0.0000 (d) Standard ~ | 0.0000 (d)
X offset: Y offset: X offset: Y offset:
12.00mm | [0.00mm | [1s00mm | [3.00mm |

Cancel Apply Help

12. Next to last is the Display tab where we can manage the display
of profile view components in 2D and 3D. On this tab, we can
turn on or off most of the settings that we saw in the last few
tabs.

13. Finally, we have the Summary tab where we can review and
adjust all of the settings we have seen for the profile view style.

A Profile View Style - Profile View O X

Information ‘Graph ‘Grid ‘Title Annotation | Horizontal Axes | Vertical Axes | Display JSummary

View Direction:

Plan ™

Component display:

Component Type Visible Layer Color Linetype | LT Scale | Lineweight Plot ~
Graph Title W C-ROAD-PROF-TITL .BYLA... Bylayer 1.0000 Bylayer ByBlc
Left Axis . C-ROAD-PROF-TTLB |:|BYLA... ByLayer 1.0000 ByLayer ByBlc
Left Axis Title 'l;) C-ROAD-PROF-TITL . BYLA... Bylayer 1.0000 ByLayer ByBlc
Left Axis Annotation Major W C-ROAD-PROF-TEXT .BYLA... BylLayer 1.0000 BylLayer ByBlc
Left Axis Annotation Minor 'I] C-ROAD-PROF-TEXT .BYLA... ByLayer 1.0000 ByLayer ByBlc
Left Axis Ticks Major 'l;) C-ROAD-PROF-TEXT .BYLA... Bylayer 1.0000 Bylayer ByBlc
Left Axis Ticks Minar 'Q C-ROAD-PROF-TEXT .BYLA... BylLayer 1.0000 BylLayer ByBlc!
Right Axis . C-ROAD-PROF-TTLB |:|BYLA... ByLayer 1.0000 ByLayer ByBlc
Right Axis Title 'l;) C-ROAD-PROF-TITL . BYLA... Bylayer 1.0000 Bylayer ByBlc
Right Axis Annotation Major C-ROAD-PROF-TEXT lBYLA... Bylayer  1.0000 ByLayer ByBlc
Right Axis Annotation Minor 'I] C-ROAD-PROF-TEXT .BYLA... ByLayer 1.0000 ByLayer ByBlc
Right Axis Ticks Major 'J C-ROAD-PROF-TEXT .BYLA... Bylayer 1.0000 Bylayer ByBlc
Right Axis Ticks Minor 'J C-ROAD-PROF-TEXT lBYLA... Bylayer 1.0000 BylLayer ByBle
Top Axis . C-ROAD-PROF-TTLB DBYLA... BylLayer 1.0000 BylLayer ByBlc
Top Axis Title 'J C-ROAD-PROF-TITL . BYLA... Bylayer 1.0000 BylLayer ByBlc
Top Axis Annotation Major () C-ROAD-PROF-TEXT lBYLA... Bylayer  1.0000 ByLayer ByBlc
< >

Cancel Apply Help
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8.6 Profile Style

The profile is the line representing the vertical alignment. The profile
style is therefore different from the profile view style we just talked
about.

To assign or modify the style of a profile,

1. First, select the profile in the view.

355 h!!.m_qm I -
> N FRRR RS AY| WRVATRRY ﬁ . g i it E ..... T -
53 % - !ﬁ”“ 353
e ;!Eﬁ— i
i =t i S R EREEE el T L I R e IR ] I

2 JoE :Emﬂ X E“"%r 352

[ N

11

il

I . l . . l l l l l JSII
0 0-1. 0 042 04220 0+210 0+260

2. Right-click and select the Profile Properties

Repeat EDITGRAPHSTYLE

Recent Input ’
Isolate Objects »
Clipboard »

Basic Modify Tools 4
Display Order »

Properties...
"’.’fi?Quick Select...

Profile Properties...

Edit Profile Style...
Edit Profile Geometry...
Edit Labels...

Drive
Inquiry...

& Object Viewer...

Select Similar
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3. Onthe Information tab, in the object style section, we can apply
or modify a pre-existing style, create a new one or apply a style
from the drawing. Let's try to Edit the Current Selection.

A Profile Properties - Proposed Rose Drive m} X
Information IProﬁIe Data | Design Criteria | Profile Locking

Name:

‘ Proposed Rose Drive |

Description:

Proposed profile

Object style

4% Design Profile v i}
E  Create New
B Copy Current Selection

.2d v Edit Current Selection

&  Pick from Drawing

[ show tooltips

OK Cancel Apply Help

4. Onthe Display tab, we can set the visibility and format of profile
components, such as lines, curves, arrows, warning symbols,
and all the others.

A Pprofile Style - Design Profile O X

Information IDesign }Markers Display ISummary

View Direction:
Profile »

Component display:

Component Type Visible Layer Color Linetype | LT Scale | Lineweight
Line ! C-ROAD-PROF-PROP .BYLA... Bylayer 2.0000 0.50 mm
Circular Curve C-ROAD-PROF-PROP . red BylLayer 2.0000 0.50 mm
Symmetrical Parabola C-ROAD-PROF-PROP .red Bylayer 2.0000 0.50 mm
Asymmetrical Parabola C-ROAD-PROF-PROP .BYLA... Bylayer 2.0000 0.50 mm
Arrow C-ROAD-PROF-TEXT .BYLA... Bylayer 2.0000 BylLayer

C-ROAD-PROF-LINE-EXTN ~ [BYLA... Bylayer ~ 2.0000  Bylayer
C-ROAD-PROF-LINE-EXTN  [JBYLA... Bylayer ~ 2.0000  Bylayer

Line Extensions
Parabolic Curve Extensions

LaloslslosT =TT WL Wl

Warning Symbol 0 DBYLAH. ByBlock 1.0000 Bylayer
Notification Symbol 0 D BYLA... ByBlock 1.0000 ByLayer
< >

civil



8.7 Profile Label Styles

When creating profiles, we have the option to create label styles for
the profiles. If for some reason we have not attached labels to the
profile, we can still add them later if needed.

Since we already added ours, lets remove them and show how to
create them had they not been added at the profile creation stage.

1. To remove the profile labels, right-click on the profile line and
select Edit Labels.

Repeat EDITPROFILEPROPERTIES
Recent Input 4

Isalate Objects 4
Clipboard 4

Basic Modify Tools 4
Display Order »

(\:IA"? Properties...

'¢-;Quick Select.. -1.05

S U0,

(=]

Profile Properties... '-'—""-—-——._.;_-._.@\'_;
Edit Profile Style... [ ==
Edit Profile Geometry...
Edit Labels...

Drive
Inquiry...

2 Object Viewer...

Select Similar
1T T T T

2. Click on the X sign as many times as necessary to delete all the
labels present.

A Pprofile Labels - Proposed Rose Drive O X
Type: Profile Major Station Label Style:

Major Stations ~ | | Perpendicular with Tick ~il® (TR Add>> Reset

Type Style Increment Start stat End station Dim anch... Dim anch... Weeding ~ Geometry... Stagge
Lines Percent G 0+112.53m 0+264.22m Distance ... 200.00mm 0.000m

Grade Breaks Station ové 0+112.53m 0+264.22m Distance ... 200.00mm 100.000m Stagge
Crest Curves Crest Only 0+112.53m 0+264.22m Graph vie... -30.00mm

Sag Curves Sag Only @ 04112.53m 0+264.22m Graph vie... -30.00mm

< >

Import label set... Save label set...

Cancel Apply Help

civil



When you are done, the Profile Labels window should look
completely blank.

A Pprofile Labels - Proposed Rose Drive O X
Type: Profile Major Station Label Style:
Major Stations ~ | | Perpendicular with Tick ~ BT | R Add>> @ Reset
Type Style Increment Start stat End station Dim anch... Dim anch... Weeding ~ Geometry... Stagge
< >
Import label set... Save label set...
OK Cancel Apply Help

Now, in the Type drop-down box, we can specify the type of
label to add to the label set. Once we pick a type of label, we can
later define the properties for the label style. These properties
vary depending on the type oflabel. We may have properties like
stations, geometry points, lines, grade breaks, and vertical
curves.

A Pprofile Labels - Proposed Rose Drive [} X
Type: Profile Major Station Label Style:
Major Stations &2 ‘6’& Perpendicular with Tick v BT R Add>> ® Reset
Major Stations
Minor Stations R R ) )
Horizontal Geometry Points ment Start stat End station Dim anch... Dim anch... Weeding ~ Geometry... Stagge
Lines
Grade Breaks
Crest Curves
Sag Curves
< >
Import label set... Save label set...
Cancel Apply Help

Let's go ahead and set a Major Station at every 20m or 50ft
increment, minor stations at every 10m or 25ft. Let's also add
labels at horizontal geometry points, grade breaks and curves.

civil



NOTES

6. Ifyou are happy with your label set setup, you can even save it
and use it on future profiles. To do that, simply click on Save
Label Set.

A Pprofile Labels - Proposed Rose Drive O X
Type: Profile Sag Curve Label Style:
Sag Curves ~  |@ Crest and Sag viimlT = x Reset
Type Style Increment Start stat End station Dim anch... Dim anch... Weeding ~ Geometry... Stagge
Major Stations Perpendicé20.000m 0+112.53m 0+264.22m Distance ... 38.00mm No Sta
Minor Stations Perpendicé10.000m Distance ... 38.00mm No Sta
Horizontal Geometry Points|Horizontals 0+112.53m 0+264.22m Distance ... 38.00mm [=INo Sta
Grade Breaks Station ové 0+112.53m 0+264.22m Distance ... 38.00mm  100.000m No Sta
Crest Curves Crest and @ 0+112.53m 0+264.22m Distance ... 38.00mm
Sag Curves Crest and @ 0+112.53m 0+264.22m Distance ... 38.00mm
< >
Import label set... [ Save label set... l
OK Cancel Apply Help
7. Give ita name and click OK.
A Pprofile Label Set - New Profile Label Set O X
Information ‘Labels ‘
Name: Created by: Date created:
| [ Infratech.Civil | [2018-10-21 10:49:43 PM |
Description: Last modified by: Date modified:
Full label set | Infratech.Civl | [2018-10-21 10:49:43 PM

Cancel Apply Help

A Pprofile Labels - Proposed Rose Drive O X
Type: Profile Sag Curve Label Style:
Sag Curves v | [@ Crest and sag ML MEE Add>> % Reset
Type Style Increment Start stat End station Dim anch... Dim anch... Weeding ~ Geometr
Major Stations Perpendicular with %&20.000m 0+112.53m 0+264.22m Distance ... 38.00mm
Minor Stations Perpendicular with 7%10.000m ] Distance ... 38.00mm
Horizontal Geometry Points|Horizontal Geometry 0+112.53m 0+264.22m Distance ... 38.00mm
Grade Breaks Station over Elevaticd 0+112.53m 0+264.22m Distance ... 38.00mm  100.000m
Crest Curves Crest and Sag @ 0+112.53m 0+264.22m Distance ... 38.00mm
SagCurves  (GPCRTWETURENE | 0+112.53m 0+264.22m Distance ... 38.00mm
< >
Import label set... Save label set...

Cancel Apply Help
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8. Click OK again to exit the Profile Labels window.

9. When you are done, you should have a profile view and profile

labels that look as shown.
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| 9 CORRIDORS I

9.1 Introduction

We are often challenged with creating 3D models to make a flexible
and advanced representation of our design. Civil 3D corridors allow us
to create these models for design projects such as roadways,
highways, railways and more.

The corridor brings together various Civil 3D components and
integrates them into one monolithic 3D model. The three most basic
constituents for a corridor are:

e analignment or baseline,

o aprofile, sometimes substituted by a feature line,

e a 2D cross-section of the entity being modeled, represented by
an assembly.

Other Civil 3D objects and data can also contribute to the creation of a
more complex and robust corridor model. Among others, we can use
polylines, surfaces and profiles to improve a corridor.

Corridors are not typically printed on construction plans unless
elaborate styles and code sets are used. However, they can be utilized
to extract invaluable data. That includes points, surfaces for volume
calculations, feature lines for grading, and many more.

9.1 Cross-section or Assembly

The assembly represents the cross-section of a given right of way. A
typical section is almost always provided in the design manual by the
permitting agency. Civil 3D provides us with tools called
subassemblies. They can be leveraged to represent the components
of a typical cross-section such as travel lanes, curbs, and sidewalks.
We have recreated and will show later, the typical cross-section
requirement for the municipality of Flower Bay. For a local minor
road, like the ones in our subdivision, the requirements can be as
follows:

e Atravel lane width of 3.5m or 11.5ft on both sides of the road
centerline, at 2.5% slope, followed by a 20centimeter or 6in
straight curb.

e Then, an abutting 1.5m or 5ft sidewalk, at a 2% slope.

e Finally, a 1.8m or 6ft, at 2% landscaping strip, extending to the
property line.

In addition, we must also meet underground utilities depth and
separation requirements.
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Once again, let’s summarize. To create a corridor we need: a baseline

or alignment, a feature line or profile and a typical cross-section or
assembly.

So far, we have created the first two. Now, let's see how to create the
typical cross-section, or an assembly, in Civil 3D parlance.

1. To begin, open the 09.01-Corridors dwg file in Lesson 09
practice folder.

2. Next, from the Home tab, on the Create Design panel, launch

the Create Assembly command.

odify  Analyze  View Manage  Output  Survey Autodes

3 w0 S . g ]
QEI Parcel ~ ~; Alignment v = Intersections ¥ [¥] Pr

_'_j Feature Line ~ L Profile ~ H;; Assembly '| # Sa

r"_“zlr:' Gradi - . O
L Grading W corridor &3 Create Assembly

Create Design «

+
1.09 - CORRIDORS* T-10.11* Ei_‘_] Add Assembly Offset

3. Then, give the assembly a name that indicates the situation

which it will be used. For example, call it City of Flower Bay

Local Street. In the next window you can,

o First, give an optional description of the assembly.

o Then, specify the type of roadway that the assembly will
support. For example, we may wish to apply the
calculation of superelevation for the axis of rotation.
Therefore, the assembly type must match the Roadway
Type, on the superelevation calculation page. For the

in




current project, we will not need any of that, since we are
not creating any superelevation. Nonetheless, let’s
choose the Undivided Crowned Road type.

o Afterward, specify an assembly Style like we assigned
an object style to the Civil 3d objects we have previously
seen.

o Then, you have the Code Set Style, which will determine
the styles of the different components of the corridors,
like points, lines, and areas. This is different from the
assembly style, which once again creates a style for the
cross-section. We will better understand the difference
in a moment when we see them in action.

o Next thing you can do is choose an Assembly Layer,
which we will leave to the template to assign for us, by

default.
A Create Assembly >
Mame:

) L1

| Assembly - (<[Next Counter(CP)] =) | k
Description:
Assembly Type:
Undivided Crowned Road w
Assembly style:
& Basic V| E‘f - |_qu
Code set style:
| &3 Al Codes v| Bl
Assembly layer:
| C-ROAD-ASSM =
Cancel Help

4. Press Ok to exit the Create Assembly dialog box.

5. Inanempty area of the screen, choose the insertion point of the
Assembly. How the assembly appears (brown line with a
magenta circle) is decided by the Assembly Style. Now we know
what the assembly style we chose means. We can always right-
click on it to edit the style to our liking.
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6. Once the assembly is created, we need to attach the sub-
assemblies to it. They are the different elements that make up
the cross-section. To create sub-assemblies, click on the Tool
palettes (this is different from the Toolbox that is part of the

prospector).
]
e S G- o0 -|kavisp
Home
x g'ﬂ <& Points ~ & parcel ~
ﬁ (=] @ Surfaces ~ :U Feature Lin
Toolspace

D! o 5h Traverse ~ g Grading ~
Start T-10.11* x 6C3D2
TOOLSPACE [—1[Topl[2D

7. The Tool palettes opens:

T Common Assemblies

Basic Assembly

e
Basic | Assem...

Basic Lane Transition

- Divided Highway

—— Primary Road Full Section

—  Secondary Road Full Section

Intersections

—— Primary Road - Through Intersection

—— Primary Road Part Section - Daylight Left

——  Primary Road Part Section - Daylight Right

— Primary Road Half Section - Daylight Left

.H| Generic \ Daylight| Curbs \Medians\should \ Lanes |

EZ] TOOL PALETTES - CIVIL METRIC SUBASSEMBLIES

8. Now, display the Properties window, if it is not already opened.

Palettes «
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Then, you need to organize your work environment in such a
way that you can easily access your different windows and
palettes. For example, place the Properties Window on the
right, and the Tool Palettes to the left. An ideal Civil 3D setup
would be to have at least two monitors and distribute the
windows for easy access.

JO 2 H S G- o [Boviso A3 MG C3D2018.EN.V1.09 - CORRIDORS.dwg « 00y R info@infratech... * Tg By (7) -
Home  Insert  Annotate  Modify  Analyze View Manage Output  Survey desk 360 fi Help  Add-ins  Express Tools  Featured Apps o
J}\% B < points - & parcel ~ -2 Alignment ~ B8 Intersections = | [uf Profileview = v /7 v D +Bemave ) Rotate im - & IEI )
[l&E] & suraces - 27 Feature Line * M* profile * & Assembly ~ # Sample Lines Zor @ - I %3 copy M mimor (] Filet &0 ]
Toolspacel:= N - - - - - Paste
Bl b vaverse - | (8 Grading + I Comidor T Pipe Network * | 78 SectionViews = | {J+ @« [ - [ stetch []Scale 5 Avay - & -
Palettes Create Ground Data v Create Design Profile & Section Views Draw ~ Modify Clipboard
Start T-10.11* 6C3D2018.EN.V1.06 - Parcels by Layout* * C3D2018.EN.V1.09 - CORRIDORS* 17-119-5K NewportKY_C400_Stormwater X +
TOOLSPACE TOOL PALETTES - CIVIL METRIC S... [~1[Top][2D Wireframe] = @R PROPERTIES
}
ta L £ v No selection
o
Active Drawing View h ] a g
g < 2 | General
# & Surfaces Al Basic Assembly §
H Al t E oY Color
- ignments
3 d B TOOLSPACE 75 Layer
+/ Feature Lines Basic Lane Transition B .
#8 Sites 0 Linetype
B Catchments P :A - Linetype...
0 Pipe Networks oI E : = Lineweight
9 Pressure Networks }f@.’ Transpare...
W Corridors —  Primary Road Full Section - PROPERTIES /‘ v Thickness
& =,
Assembles 2 WINDOW & 3D Visualization
#é City of Flower Bay - Local 5. —  Secondary Road Full Section (2 = Material
' Unassigned Subassemblies - w T8
# Intersections 2 2| B | Plotstyle
HF Survey a 2 % Plot style
[l View Frame Groups v D E Plot style...
< > 8 2
= s Plot table...
——— Primary Road - Through Intersection | 3 TOOL PA]—‘ETTES +
- el | Plot table...
x K]
g ) b= F || S [view
= —— Primary Road Part Section - Daylig.. |2 i1 X " T
O = fal 2 Center X
- S | a8
2 Road Part Section - Dayli — [« d ° center Y
——  Primary Road Part Section - Daylig... ommand :
= Center 7
|~
Model Layout1 Layout2 +
mMoDeL iff b @ -N 2 -m B A0 @8-+ 0 @ & 350

- @+ %
@ Bylayer
C-ROAD-CURB
Bylayer

1.000

Bylayer
BylLayer
0.000

ByLayer

None

10. Once the Tool palettes are displayed, you can start creating the
subassemblies. Justremember that we are creating an assembly
per our design requirements.

E £
14m - 46ft
|
3.3m-11ft 7.4m - 24.0ft 14'
1.8m - 6ft | 1.5m -5t | 3.5m - 1156t 3.5m - 11.5ft 15m-5ft,  1.8m-6ft
SIDEWALK TRAVEL LANE TRAVEL LANE SIDEWALK
ke
- 236 e 25% 25% 2
5'CITY
¢ UTILITY ———=
EASEMENT
STORM SEWER O SANITARY SEWER
(1.0m - 3FT DEEP)
(1.5m - 4.5FT DEEP) WATERMAIN
O (1.5m - 4.5FT DEEP)
1m - 3ft 1m - 3ft
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11. Let’s start from the centerline and work our way out to the
edges. On the Tool Palettes, click the Lanes tab.

TOOL PALETTES - CIVIL METRIC S...

Metric Lanes Subassemblies g
[
wv
v
<

— i
k LaneSuperelevationAOR =
&
&0y CrownedLane
&
=
8
B GenericPavementStructure
=
\ LaneBrokenBack 8
=
w1

12.Click on LaneSuperelevationAOR. This is a general and
versatile lane subassembly because it can be applied for Outside
or Inside Lane superelevation slopes. It can also be used for
divided, undivided, crowned and broken-back roads.
Furthermore, it offers up to four layers for the pavement
structure. Most of the time, this would be the only Lane
subassembly you will need for local streets.

Eléments de profil type de voie -

Inités métriques

-
=
=
=]
=
o
]
7]
[
o
@
O

—
k VoieDeversAxeRotation

< VoieEnDévers

ﬂ StructureChausséeSimple

-\ VoieDosBrisé

VoieDeTerrepleincentralConiq
uel

VoieDeTerrepleincentralConiq
uel

- VoieDéversintérieurCouchelar
~ geurVariable

g \;meDeverslnteneurM ultiCouc
e

o VOieDéversExtérieurCouchelar
" geurVariable

EZ] TOOL PALETTES - ELEMENTS DE PROFIL TYPE DES UNITES METRIQU... 3 = X

. Entrée e.. | Canivea.. | Terre-pl... | Accote..

13.Now, we are going to apply our specifications to this
subassembly. Once you clicked on it, you will see that the
properties window already took notice and displayed all the
parameters for this subassembly. In the Properties Window,
scroll down to the Parameters section and enter the following
values:




3.5 meters or 11.5ft for Width;

-2.5 % for Default Slope;

0.050m or 0.15ft for Pavel Depth. This will be the first
lift of asphalt;

o 0.050m or 0.15ft for Pave2 Depth. That is for the
second lift of asphalt;

o 0.125m or 0.40ft for Base Depth, for your granular
base material;

o And finally, 0.250m or 0.80ft for Sub-base Depth, the
road sub-base material;

o Before moving to the next step, notice the line that says
Side. You can change it to the left or right. That means
that any subassembly that we select will be inserted on
the side that we chose. So, we need to be mindful of that.

- 5
x
No selection & & ﬁe B

5 Plot style ByColo =]

“Dm" Lineweight ————— Bylayer
Data =

Default Loop In Lay... Last
Default Loop Offset... 10.000
Geometry Generate... .NET

= .NET Class Name Subassembly.LaneSuperele...

g‘ .NET Assembly Name C:\ProgramData\Autodesk...
ADVANCED -
Parameters =

Lane Slope

% Lane Width

=} Version R2017

E Superelevation Axis... supported

g side Right

Width 3.500m
' Default Slope -2.50%
Pavel Depth 0.025m

a Pave2 Depth 0.025m

g Base Depth 0.125m

2 Sub-base Depth 0.250m

o Use Superelevation None -

Slope Direction Away from Crown E
Potential Pivot Yes %
Inside Point Code Crown =
Qutside Point Code Edge of Pavement(ETW)

14. Click on the circle of the cross-section.

15. At this point, our right lane has been placed.
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16. Since we are designing a subdivision street without any need to
create a superelevation, we are going to turn off the options to
pivot the lane. Select the LaneSuperelevationAOR
subassembly. Then in the Properties Window, in the
Parameters section, find the Potential Pivot line and change it
to No.

PROPERTIES
Subassembly @ + .
&
% | ADVANCED =
e Parameters -
Lane Slope
Lane Width 3.6
> Version R2017
7 Superelevation Axis... Supported
© Side Right
Width 3.600m
s Default Slope -2.00%
§ Pavel Depth 0.025m
§ Pave? Depth 0.025m
L‘% Base Depth 0.100m
Sub-base Depth 0.300m
@ Use Superelevation None
= Slope Direction Away from Crown
g I Potential Pivot Ves | I
e Inside Point Code Crown
Outside Point Code Edge of Pavement(E...

17. Next, we need to create the straight face curb abutting the lane.
Our curb will have a 0.15m or 6in height of curb and a 0.20m
or 0.5ft wide back of curb. To create the curb,

o We can either use the BasicCurb on the Basic tab of the
Tool Palettes, which works in this case since our curb
is a basic one. Or,

o You can switch to the Curbs tab of the Tool Palettes
and choose a more advanced one, depending on your
situation. To demonstrate how to customize the curbs,
let’s use one of the advanced ones.
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o Onthe Curbs tab, click on UrbanCurbGutterGeneral.

TOOL PALETTES - CIVIL METRIC S...

Metric Curbs Subassemblies E
g
<

‘ UrbanCurbGutterGeneral §
o
Q UrbanCurbGutterValley ¢
c
S
= UrbanCurbGutterValley2
z
E‘ UrbanCurbGutterValley3 é
v
Z
Q UrbanReplaceCurbGutter1 @
b
=
==, UrbanReplaceCurbGutter2
A
5
4 UrbanReplaceSidewalk Y
E
. A=l
4 UrbanSidewalk =
a

18. Next, we need to specify the parameters of the curb and its
attachment point. Before entering the parameters, we first need
to understand what the different values mean. For that, we can
call the Subassembly help for assistance. Select the curb
subassembly, right-click and select Subassembly Properties.

Repeat EDITSUBASSEMBLYPROPERTIES
Recent Input 4
[ Isolate Objects 4
R '
Basic Modify Tools ’
Display Order 4
Properties...
‘%Quick Select...
Subassembly Properties...
Select Similar Subassemblies

civil



19. In the next window, activate the Parameters tab and click on
Subassembly Help.

A subassembly Properties - UrbanCurbGutterGeneral O X
Information Parameters WCodesl
Input values: Defined from:
Value Name Default Input Value ~ | -NET ‘
Side Right .NET Class Name:
Insertion Point Gutter Edge | Subassembly.UrbanCurbGutterGeneral ‘
Gutter Slope Method Outside Lane Slope
Gutter Slope -2.00% .NET Assembly Name:
Gutter Slope Direction Away from Crown | C:\ProgramData\Autodesk\C3D 2013\enu\C3DSt<‘
Subbase Depth 0.450m
Subbase Extension 0.300m
Subbase Slope Method Outside Lane Slope ~
Output values:
Value Name Output Value
Subassembly help: | ...

20. The figure displayed explains the required values in the
parameters section of the property window.

Subbase

/Extenscon

Subbase Slope

NeS———

-

21. Now, keep the help window opened, maybe on a second screen
if you have one, and click OK on the subassembly Properties
window to return to the drawing. In the Properties window,
while you have the curb selected, adjust the following
parameters.

o Dimension B (in millimeters or inches) which
represents the Width from the flange point to the
gutter flowline. This is typically for a road with a curb
and gutter. Since we don’t have a gutter, you are probably
thinking “we should just put zero.” Unfortunately, Civil
3D will not accept that. So, we need to trick it and put a
microscopic value, say 0.001. This will not make any
difference in real life. Besides, this is to show how to use
the subassemblies and adjust them to your needs. Now,
the subassembly appears without a gutter.
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22.

23.

Next, we need to make sure that Dimension D (0.15m or 6in)
and dimension E (0.20m or 8in) meet our requirements, which
they do by default. We also have a Sub-base meeting our
requirements. Notice that we have changed the slope of the face
of the curb. If it is absolutely required to have it at a 90 degrees
angle, we can simply use the basic curb. There are also Civil 3D
tools such as Subassembly from Polyline or the Subassembly
Composer we can use to meet unique design conditions. We
refer you to Infratech’s Advanced Road Design course for more
on these tools. For now, the only thing left is to change the Sub-
base slope of the curb to 2.5%, and we are all set.

Next, we need to specify the attachment point of the curb. For
that, click on the upper circle of the right edge of the lane. Note
that we can also first specify the attachment point of the
subassembly and then adjust the parameters as needed.

|
I

24. After the curb, we now need to specify the parameters of the

sidewalk. Here, we also have two options. We can either use the
basicsidewalk on the Basic tab of the Tool Palettes or use more
advanced ones like the UrbanSidewalk from the curbs tab. We
are required to have a 2.5% slope for pavement, base and
subbase, which the basic sidewalk cannot do. So, we are going to
click on UrbanSidewalk on the Curbs tab.

o Then, adjust the Sidewalk Width parameter to 1.5m or
5ft,
the inside and outside boulevards to 0, and
the Slope to 2%, and
leave the other parameters to their default values.
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TOOL PALETTES - CIVIL METRICS...

Metric Curbs Subassemblies g
&
wv
<
o

‘ UrbanCurbGutterGeneral 'z
o
Q UrbanCurbGutterValley1 "
<
(1]
—
. UrbanCurbGuttervalley2
S
S
E‘ UrbanCurbGutterValley3 o
[
=
Q UrbanReplaceCurbGutter ©
2
=
2. UrbanReplaceCurbGutter2
£
V]
= UrbanReplaceSidewalk
=
L
. =
4 UrbanSidewalk =,
(11
(m]
PROPERTIES
No selection -~ @+ g
c
-% Plot style ByColor
< Lineweight — Bylayer
Data -
Default Loop In Layo... Last
> Default Loop Offset.. 10.000
oy Geometry Generate... NET
[a)
.NET Class Name Subassembly.Urban...
.NET Assembly Name C\ProgramData\Au...
Z| | ADVANCED =
fa
- Parameters =

7]

?:J Version R2017
= Side Right
Inside Boulevard Wi... 0.000m

a Sidewalk Width 1.500m

[

[V} Outside Boulevard...  0.000m
g, Slope 2.00%
© Depth 0.100m

25. Next, click on the back of the curb to attach the sidewalk.
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26. The sidewalk is then attached to the curb.

—_—

27. We have now designed most of the right side of the road. We can
leave it as-is and grade inside the lots later. To grade roads and
street on the edges, Civil 3D offers a set of very versatile tools:
Let us introduce the Generic subassemblies! These
subassemblies offer different options to create links. This is
helpful when we need to connect to a point that is at a specific
distance, elevation or even on a given surface. A connection can
also be made at a specified slope or offset. It's easy to see
situations where these subassemblies will be useful. That could
be when we are daylighting to an existing ground surface or
simply grading the front yard of a parcel at a given slope.

Metric Generic Subassemblies é
o

‘ LinkMulti <
)

/" LinkOffsetAndElevation o
. 3

. =
?’ LinkOffsetAndSlope v
ki

) o

\/ LinkOffsetOnSurface <
\I LinkSlopeAndVerticalDeflection g
O

L~ LinkSlopesBetweenPoints =
o

=,

o

S, _ LinkSlopeToElevation =
XS

S E
\, LinkSlopeToSurface &
/ LinkToMarkedPoint %
g

U

/ LinkToMarkedPoint2 :
=

o

c

. . =

| LinkVertical =
— ‘E
\ LinkWidthAndSlope s
3

~ LotGrade
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28. Next, we need to create the 1.8m or 6ft landscaping strip from
the end of the sidewalk to the property line. For that, we will use
the LinkWidthAndSlope generic subassembly. It allows us to
go from the attachment point to a specified distance, at a specific
grade.

Metric Generic Subassemblies '§
o

. @

‘ LinkMuilti L%
/" LinkOffsetAndElevation -
) 3

- -y
?’ LinkOffsetAndSlope e
5

. ©
\/ LinkOffsetOnSurface g
\I LinkSlopeAndVerticalDeflection —g
O

N\_~ LinkSlopesBetweenPoints =
=

&

3, LinkSlopeToElevation =
o

S -
\, LinkSlopeToSurface &
/ LinkToMarkedPoint £
S

v}

/ LinkToMarkedPoint2 ;
=

o

c

. . @

| LinkVertical =
p— =
\ LinkWidthAndSlope =
o

= LotGrade

29. In the property window, we need to enter the 2% slope and the
1.8m or 6ft landscaping strip.
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kS
Subassembly @+ 4 |
& Show Tooltips Yes w
@
a General =
True Color O Bylayer
Layer O C-ROAD-ASSM
Linetype ByLayer
@ Linetype scale 1.000
i~ Plot style ByColor
g Lineweight Bylayer
© Hyperlink
Data -
Code Set Style All Codes
- Default Loop In Layou... Last
= Default Loop Offset In... 10.000
é Geometry Generate M... NET
.NET Class Name Subassembly.LinkWi...
.NET Assembly Name  C:\ProgramData\Aut...
ADVANCED =
8 Parameters -
>
f; Version R2017
a Superelevation Axis of.. Supported
Side Right
Width 1.800m
- Use Superelevation Sl... No
S Slope Direction Away from Crown
% Slope 2.00% .
o Point Codes P2 b
Lﬁ X o
Link Codes Top,Datum e
Omit Link No -
|

30. After clicking on the top point of the sidewalk, we would have
completed the right side of the road cross-section.

31. We can repeat everything we just did on the right, for the left
side of the cross-section. But it would be much easier if we can
simply copy what has already been done. Well, we have a
command that can do just that. The mirror command can create
amirror image from the road center for us. Note: this is not your
basic AutoCAD mirror command. To access it,

o We need to select all the subassemblies to the right. Be
careful to not include the assembly baseline (vertical
line) at the center, in your selection.

o Once all assemblies to the right are selected, right-click
and select mirror.
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Repeat Properties...
Recent Input

Isolate Objects
Clipboard

v v -

Basic Modify Tools
Display Order

[Eproperties...
g Quick Select.

Subassembly Properties.
Copyto
Move to

E Object Viewer..

Select Similar

32. Then, when asked to select a marker to mirror from, click on the
vertical center line.

| =, ~ MIRRORSUBASSEMBLY
Select marker point within assembly for the mirrored subassemblies: =

33. We have now completed the full road section. We could have
graded a little further inside the property. We could use another
generic subassembly, maybe the LinkSlopeToSurface one, to
tie the road to the existing ground at a gentle slope. This would
especially be the case if we were only building the road and
develop the lots later. But, since we are also doing the lot level
grading, we will leave our cross-section as-is for now and do
some lot grading later.
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9.2 Corridor Creation (proposed road)

Now that we have the three required basic elements (alignment,
profile, and cross-section), we can create a road model or corridor. To

do that:

1. Click the Corridor Creation command, on the ribbon, in the
Create Design Panel of the Home tab.

dify Analyze View Manage Output Survey

i Intersections ~

KE! Parcel ~ j, Alignment ~ B
J Feature Line ~ X Profile v & Assembly ~

I;J Grading ~ W Corridor 5'* Pipe Network ~

Create Design ¥

2. Inthe next window, define the following parameters for the
creation of the corridor:

First, assign a name to the corridor. Call it Corridor -
Rose Drive, for example;

Then, enter the description: even though not necessary,
it builds a good habit to always enter descriptions;

For the style, let's go with the basic style. The style
displays the appearance of the corridor
components. Including boundaries and assembly
insertion stations;

Next, leave the layer to the default layer assigned in the
template;

The corridor elevations can be built either from profiles
or Feature lines. When possible, always use alignment
and profile. You can, later, use them to create road
sheets and other construction plan items.

For the profile, choose Proposed Rose Drive. Don’t
worry if there is a number in the bracket after the name
of the profile. That simply indicates the number of times
the profile has been created in this file.

For assembly, pick the City of Flower Bay - Local Street
typical section.

Next, pick Existing Ground as the target surface. We
don’t really need one in this case since we are leaving the
road unfinished at the property line.

Finally, uncheck set baseline and region parameters.
We will come back later to the Baseline and Region
Parameters dialog box. It will allow us to specify

B 272 |
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parameters such as Dbaselines, regions, targets,
frequencies, and much more. This is the main corridor
setup and edit window.

o Lastly, click OK.

> B

| Name:
| Corridor - ROSE Dr. | &

Description:

Main Entrance

Corridor style:
|[F'E|Basic v| L AR

Corridor layer:

| CROAD-CORR | | &

Baseline type:
(®) Alignment and profile
() Feature line

Alignment:

‘2% Rose Drive e | far;

Profile:

|i!i Proposed Rose Drive v | far;

Assembly:
|83: City of Flower Bay - Local Street b | [

For 14 meters - 46 feet Right of Way

Target Surface:

|@ Existing Ground b | far;

Set baseline and region parameters

| oK Cancel Help

3. Ifyouzoom to the Rose Drive road area, you will notice that the
corridor has now been created. It extends further than needed,
to the previous phase of the project to the west and to
undeveloped lands to the east. This is simply because we haven’t
set any parameter when creating the corridor, so it is simply
defaulted to the full length of the alignment.




4. Now, zoom to the west end of the corridor. When you select it,
you will notice a cyan grip triangle shape at the end.

5. Then, grab it and slide slowly eastward, all the way to the start
of the current phase of the project and click at the site boundary
line.

6. The west limit of the corridor is now at the site boundary. You
will notice that the triangle is now a diamond shape, which
means we can extend it in either direction.
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7. Finally, repeat the same previous steps and move the east
corridor limit to the east site boundary line, just before the
roundabout. The corridor is now contained within the site

boundaries.
V-Iw.l(srramsfl | "‘, ! ¥ ’lr 7___7 t”'~~ 5 =@
L//r FLEd g R S
\\-/ 1 ! ‘\ L]y 7\7 / > :~
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9.3 Modifying a corridor

1.

If you are following along, keep working from the current file. If
not, open the 09.02-CORRIDOR - Modifications dwg file in the
corridor working folder. This should bring you up to speed, and
you can go back to practice the previous steps when you find
time to do so.

Once the corridor is created, it needs to be fine-tuned to meet
our design requirements. For that, we can go to the corridor
properties window and see potential adjustments we can make.
This is the same window we would be presented with; had we
checked the Baseline and Region Parameters checkbox in the
corridor creation dialog box.

In the drawing or the prospector, select the newly created
Corridor (Corridor - Rose Drive). Then, right-click and select
Corridor Properties.

Repeat EDITCORRIDORPROPERTIES

Recent Input 4
Isolate Objects »
Clipboard 4
Basic Modify Tools »
Display Order 4
Properties...
g Quick Select...

Corridor Properties...

Corridor Surfaces...

Edit Code Set Style...

Modify Region 4
Modify Corridor Sections »
Edit Corridor Style...

Drive

Inquiry...
& Object Viewer...

Select Similar
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4. Switch to the Parameters tab in this window for more options

for modifying the corridor.

A Carridor Properties - Carridor - ROSE Dr. ®
tormaton [FramesJodes | Festure Lines | Srces | Boandaes | Sope ot \ /
- > [B|D Add Baseline Set all Frequencies Set all Targets.

Name Horizontal Bas... Vertical Baseline Assembly Start Station End Station Frequency Target Overrides
#a” [F1BL - Rose Drive Rose Drive Proposed Rose 14 =
&" FIRG - City of FI. City of Flower B... 0+114.47m T 0+261.34m i 20.000m

6% | Select region from drawing Lock Regions To: Geometry Locking

cmt | mowy e

On this tab, we have three main types of items we can manage:

Baselines: which are basically alignments we can add to the
Corridor definition. This can be a bike path, a secondary road, a
ditch, a stream or simply another street that is not parallel to the
main road alignment.

Frequencies: they specify the insertion frequency of the
assembly along the corridor. The corridor is essentially
constructed by inserting typical sections along the alignment.
They are inserted at the elevations of the profile, at each
insertion station. Generally, the smaller the frequency, the more
precise the corridor is, especially in the curved regions of the
corridor.

Targets: enable us to extend the corridor and match specific
offsets, elevations or surfaces. For instance, one can have a road
that narrows or widens. In these cases, the paving of the road
must be defined to target the variations of the widening or
narrowing of the pavement. This may be for a bus stop or a
roadway tapering.

Now, let’s see these options in practice.
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9.3.1 Baselines

1. First, click on Add Baseline on the parameters tab.

A Corridor Properties - Corridor - ROSE Dr.

Information odes }Feature Lines ]Surfaces ]Boundaries Slope Patterns } \

fr B @ Add Baseline Set all Frequendies Set all Targets
Name Horizontal Bas... Vertical Baseline  Assembly Start Station End Station Freguency Target Overrides
ep” & BL - Rose Drive - Rose Drive Proposed Rose ... -0+000.00m 0+443.05m =] =]
i RG - City of Fl... City of Flower B... 0+114.47m R 0+261.34m % 20.000m = = =

5 | Select region from drawing Lock Regions To: |Geometry Locking

Cancel Apply Help

2. We are in a residential neighborhood with straight roads and
associated infrastructures. For that reason, the only type of
baselines we have are streets. So, select the baseline type of
Alignment and Profile and pick Lavender Court for alignment.

| A

| Baseline name:

|BL- <[Horizontal Baseline(CP)]> - (<[Next 1| 0

Baseline type:
(®) Alignment and profile
(O)Feature line

Alignment:
|‘313' Lavender Court ~ | 03
0K Cancel Help

3. Click OK, and you will notice that a new baseline is added to the
corridor.
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NOTES
A Corridor Properties - Corridor - ROSE D

Information Parameters }Cndes \Feature Lines | Surfaces | Boundaries | Slope Patterns

P B~ (] Add Baseline Set all Frequendies Set all Targets
i Name Horizontal Baseli  Vertical Baseline Assembly Start Station End Station Freguency Target Overrid
Eep” BL - Rose Drive - (1) Rose Drive Proposed Rose D... -0+000.00m 0+443.05m E =
" M RG - City of Flower Bay - Loc... City of Flower Ba.. 0+114.47m % 0+261.34m % 20.000m = =]
=" @ BL - Lavender Court - (2) Lavender Court <Click here...> 0+000.00m 0+066.90m = =

<

|
|
|
| & | Select region from drawing Lock Regions To: | Geometry Locking ~

oK Cancel Apply Help

4. Now we need to specify the profile associated with the baseline.
Click on <Click Here> in the vertical baseline column.

Horizontal Baseli  Vertical Baseline Assembly
Rose Drive Proposed Rose D...

City of Flower Ba...
Lavender Court <Click here...>

5. Inthe next dialog box, select the Proposed Lavender Court
profile and click OK.

A Select a Profile p2¢

Select an alignment:
‘2* Lavender Court

Select a profile:

‘E Proposed Lavender Court

v|ﬁg

6. The new Vertical baseline is added to the corridor.

Horizontal Bas... Vertical Baseline Assembly
Rose Drive Proposed Rose Drive

City of Flower ...

Lavender Court |Proposed Lavender Ct

7. Next, we need to specify regions, meaning the segment of the
road for which we are creating the corridor baseline. To specify
the baseline regions, right click on the newly created baseline
and select Add Region.




8.

10.

e’ BL - Rose Drive - (1) Rose Drive Proposed Rose Drive

. &7 FIRG - City of Flower Bay - Lo... City of Flower ...

ga” BL - Lavender Court - 3) mw_
Add Region...

Remove Baseline...

Copy value to clipboard
Copy to dipboard

Refresh

Next, we need to decide what cross-section to apply in that
region of the corridor. One road can have many cross-sections.
For instance, think of a project with local roads, major and minor
collectors. The Create Corridor Region dialog box would be
where we decide which cross-section to use for which part of
the corridor. In the current window, select the Local Street
assembly. And, frankly, that’s the only one we have created for
this project so far. Additionally, it would be nice to name each
region and baseline manually, instead of the automated names.
But, those names will be good enough since corridors have
features to track down regions and baselines.

A Create Corridor Region X

Region name:

‘ RG - <[Assembly Name(CP)]> - (<[Next C0| |

Assembly:

‘&: City of Flower Bay - Local Strest v | g,

Click on OK to apply the assembly to the region;

« ., n

Make sure you click the “+” sign to the left of the baseline name
to expand the list of regions and their information. The Start
Station and End Station columns will apply the region
range. To provide that information; you can type the station
to the right to specify the station on screen. For the start station,
since we know that the alignment starts in the center of the cul-
de-sac, accept or type 0+000 for the start station. For the end
station, let’s use the symbol option since we have no clue what
the exact end station value is. So, click on the little icon, then in
the drawing, click on the west end of the curb return. For
precision design purposes, activate your end object snap option
to click on the exact point of the end of the curve.
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We have now set the start and end of the Lavender Court
region. Don’t worry about the yellow warning to the left of the
region. It is just a sign that the corridor has changed and needs
to be rebuilt. If you don’t have the warning sign, it means that
you have automatic rebuilt activated on the corridor, in the
prospector.

Start Station End Station
-0+000.00m 0+443.05m
0+114.47m =3 0+261.34m 4§

0+000.00m 0+066.90m
0+000.00m % 0+049.38m

As expected, we have two regions that extend within the
specified stations.
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9.3.2 Corridor Frequencies.

After the baselines, the next main parameters we can change are the
Frequencies. As explained before, frequencies dictate how often cross-
sections are inserted. This is particularly important at curves and
vertical geometry locations. To manage frequencies, select the
corridor and return to the Corridor Properties window.

1. At this point, we may need to change the corridor's name from
Rose Drive to maybe the project name, since the corridor
includes other streets. On the Information tab, change the name
to Corridor - Flower Village;

2. Then, switch to the Parameters Tab;

3. We can set the frequency individually for each region. For that,
just click on the icon with three little dots, in the Frequency
column, on each frequency line. Or, we can do it globally, for the
entire corridor, by clicking on the Set all Frequencies button.
Let’s choose the latter option.

Add Baseline Set all Fraquencies Set all Targets

Name Horizontal Bas,, Vertical Baseline Assembly Start Station End Station
- 1

equency Traet Overrides
Rose Drive Proposed Rose Drive :

Lo. City of Flower .. 0+11447m  %0+261.34m  § 20§00m
urt - (3 Lavender Court  Proposed Lavender Ct
&7 - RG - City of Flower Bay - Lo... City of Flower .. 0+00000m % 0+049.38m % 20.000m

6 Select region from drawing Lock Regions To: Geometry Locking

4. In the Frequency to Apply Assembly dialog box, apply the
following values.

[0 For horizontal baseline let’s go 10m or 30ft along the
tangents. That would be the straight line portions of the
road.

O Inthe curves, choose a 2m or 5ft increment.

[0 Then, accept the default choices to insert cross-sections at
horizontal geometries. They are point like curve-segment
intersections, change of tangents directions,

etc.

[0 Also, accept default value for vertical baseline (profiles)
and Offset Targets.
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A Frequency to Apply Assemblies

Along curves
Curve increment

Along offset target curves

Mid-ordinate distance to define cu...

Property Value
Corridor Information
=l Horizontal Baseline

Along tangents 5.000m

At an increment
2.000m

Along spirals 20.000m
At horizontal geometry points Yes
At superelevation critical points Yes

B Vertical Baseline
Along vertical curves 20.000m
At vertical geometry points Yes
At high/low points Yes

= Offset Target
At offset target geometry points Yes
Adjacent to offset target start/fend  Yes

<None>

Mid-ordinate distance to define cu...| 0.200m

Station

Description

Cancel

Help

5. Click OK in the next two windows to accept the new frequency
settings.

6. When presented with the Corridor Properties - rebuild
window, choose the option to rebuild the corridor. Activate the
checkbox at the bottom of the window to automatically pick this
option and avoid this window all together next time.

Corridor Properties - Rebuild X

| The corridor definition has been modified and needs to be rebuilt.
What do you want to do?

— Rebuild the corridor

The corridor will be rebuilt to apply the modifications.

—> Mark the corridor as out-of-date
The modifications will be saved, but the corridor will not reflect them until a rebuild
is done at a later time.

Always perform my current choice Cancel

We can observe that changing the frequencies in the curves added more
sections to the corridor and created better accuracy and visual appeal.




Well, maybe that last point is currently debatable, but we will have the
evidence when we create intersections and cul-de-sacs.

Before (frequency at 10meters or 30ft)
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9.3.3 Corridor targets

After baselines and frequencies, the third type of parameter we can
manage are targets. As a reminder, targets enable us to connect to
existing features, either by offset, elevation or projection to a surface.
In this project, we have an existing curb and pavement that we need to
tie to. But, the existing and proposed pavements don’t necessarily have
the same width.

For that reason, our street needs to widen to match the existing road.

<\\\ \\
& \ A

EXISTING CURB
AN 7z 4

1. To widen the road to match the existing pavement, we need to
apply the target parameters of the corridor. Return to the
Corridor Properties window.

2. Click on Set All Targets on the Parameters window.

Pl B~ O Add Baseline Set all Frequencies | Set all Targets

4
Name Horizontal Bas... Vertical Baseline Assembly Start Station End Station Frequency Tar: Overrides
(=" [FBL - Rose Drive - (1) Rose Drive Proposed Rose Drive -0+000.00m 0+443.05m = =
| ~&" MRG - City of Flower Bay - Lo.. City of Flower .. 0+114.47m " 0+261.34m "5 20.000m E I l =]
e’ [ BL - Lavender Court - (3) Lavender Court Proposed Lavender Ct 0+000.00m 0+066.90m = I =
&7 [IRG - City of Flower Bay - Lo... City of Flower ... 0+000.00m ¥ 0+049.38m % 20.000m = =
@5 | Select region from drawing Lock Regions To: |Geometry Locking ~
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On the Target Mapping dialog box, we can set the three types
of targets we’'ve mentioned before: Surface, Width or Offset
and Slope or Elevation.

A Target Mapping X

Corridor name:
| corridor - ROSE Dr. |

Assembly name: Start Station: End Station:
| City of Flower Bay - Local Street | | **Varies** | ‘ Fyaries**
| Target Object Name Subassembly Assembly Group
Surfaces <Click here to set all> — ~
= Width or Offset Targets p— 7
Width Target <None> LaneSuperelevationAOR  Right
- Offset Target of Inside Boule... <None> UrbanSidewalk Right
Offset Target of Sidewalk Wi <None> UrbanSidewalk Right
- Offset Target of Outside Boul... <None> UrbanSidewalk Right
Offset Target <None> LinkWidthAndSlope Right
- Width Target <None> LaneSuperelevationAOR  Left
Offset Target of Inside Boule... <None> UrbanSidewalk Left
Offset Target of Sidewalk Wi <None> UrbanSidewalk Left
- Offset Target of Outside Boul... <None> UrbanSidewalk Left
Offset Target <None> LinkWidthAndSlope Left
- Width Target <None> LaneSuperelevationAOR  Right
Offset Target of Inside Boule... <None> UrbanSidewalk Right
- Offset Target of Sidewalk Wi <None> UrbanSidewalk Right
Offset Target of Outside Boul... <None> UrbanSidewalk Right
Offset Target <None> LinkWidthAndSlope Right
- Width Target <None> LaneSuperelevationAOR  Left
Offset Target of Inside Boule... <None> UrbanSidewalk Left
- Offset Target of Sidewalk Wi <Nane> UrbanSidewalk Left
Offset Target of Outside Boul... <None> UrbanSidewalk Left
- Offset Target <None> LinkWidthAndSlope Left
=l Slope or Elevation Targets A—
Outside Elevation Target <None> LaneSuperelevationAOR  Right
- Target Profile of Slope <None> UrbanSidewalk Right
Target Profile <None> LinkWidthAndSlope Right
- Qutside Elevation Target <None> LaneSuperelevationAOR  Left v

4. We have no options to choose in the surface section because we

have not used any subassembly that can target a surface. We are
mostly interested in the width target in this case. The item that
needs to be extended is the road pavement. It is represented by
the LaneSuperelevationAOR subassembly. Scroll through the
width or Offset target section. You will notice that the
LaneSuperelevationAOR subassembly is on four lines.
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A Target Mapping X
Corridor name:
| Corridor - ROSE Dr. |
Assembly name: Start Station: End Station:
| City of Flower Bay - Local Street | | FEVaries** | ‘ Ry aries**
| Target Object Name Subassembly Assembly Group
- Surfaces <Click here to set all> ~
= Width or Offset Targets
- Width Target <None> == |aneSuperelevationAOR Right
Offset Target of Inside Boule... <None> UrbanSidewalk Right
Offset Target of Sidewalk Wi <None> UrbanSidewalk Right
- Offset Target of Outside Boul... <None> UrbanSidewalk Right
Offset Target <None> LinkWidthAndSlope Right
- Width Target <None> e | aneSuperelevationAOR Left
Offset Target of Inside Boule... <None> UrbanSidewalk Left
- Offset Target of Sidewalk Wi <None> UrbanSidewalk Left
Offset Target of Qutside Boul... <None> UrbanSidewalk Left
Offset Target <None> LinkWidthAndSlope Left
Width Target <None> - LaneSuperelevationAOR Right
Offset Target of Inside Boule... <None> UrbanSidewalk Right
- Offset Target of Sidewalk Wi <None> UrbanSidewalk Right
Offset Target of Outside Boul... <None> UrbanSidewalk Right
- Offset Target <None> LinkWidthAndSlope Right
Width Target <None> e LaneSuperelevationAOR Left
Offset Target of Inside Boule... <None> UrbanSidewalk Left
Offset Target of Sidewalk Wi  <None> UrbanSidewalk Left
Offset Target of Outside Boul... <None> UrbanSidewalk Left
- Offset Target <None> LinkWidthAndSlope Left
=l Slope or Elevation Targets
- Outside Elevation Target <None> LaneSuperelevationAOR  Right
Target Profile of Slope <None> UrbanSidewalk Right
- Target Profile <None> LinkWidthAndSlope Right
Outside Elevation Target <None> LaneSuperelevationAOR  Left v
Cancel Help

5. So, what we are going to do is back up a little bit and return to
the previous window, to pick where we would like to apply the
widening. Click on OK or Cancel to close this window.

6. Now, go back to the corridor Parameters tab, in the Target
column. Click on the icon with the three dots on the Rose Drive
Baseline or RG - City of Flower Bay region. Choosing Baseline
will apply the target to the whole baseline while choosing a
region will apply the target only to that specific region.

| Information Parameters ‘CDdes‘Feature Lines | Surfaces | Boundaries | Slope Patterns

NOTES

‘ T | B O Add Baseline Set all Frequencies
‘ Name Horizontal Bas... Vertical Baseline Assembly Start Station End Station Freguency Target
B’ BL - Rose Drive - (1) Rose Drive Proposed Rose Drive -0+000.00m 0+443.05m =
&" FRG - City of Flower Bay - Lo... City of Flower .. 0+11447m " 0+264.22m " **Varies..** [
‘ Her” BL - Lavender Court - (3) Lavender Court  Proposed Lavender Ct 0+000.00m 0+066.90m [
FYQITI RG - City of Flower Bay - Lo... City of Flower ... [0+000.00m  *[0+049.38m  *+|**Varies..** |
|
|
@ Select region from drawing Lock Regions To: |Geometry Locking
OK Cancel




NOTES
7. Let's go with the entire baseline icon, the top one. Once you
clicked on that, the same previous Target Mapping window
opens. But, this time with much less data, because we chose to
only work with the Rose Drive baseline. Consequently, we only
have two lanes to work with. The left and right sides of the road.

A Target Mapping X

Corridor name:

Cc - ROSE Dr. |
Assembly name: Start Station: End Station:
\ City of Flower Bay - Local Street \ \ -0+000.00 \ | 0+443.05 \
Target Object Name Subassembly Assembly Group
Surfaces <Click here to set all>
CWdboofsemgss I E——
- Width Target <None> | aneSuperelevationA  Right s
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Right
Offset Target of Sidewalk Width <None> UrbanSidewalk Right
Offset Target of Outside Boulevard Width <None> UrbanSidewalk Right
- Offset Target <None> LinkWidthAndSlope Right
Width Target <None> el |aneSuperelevationA  Left — -m—
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Left
Offset Target of Sidewalk Width <None> UrbanSidewalk Left
- Offset Target of Outside Boulevard Width <None> UrbanSidewalk Left
Offset Target <None> LinkWidthAndSlope Left
=+ Slope or Elevation Targets
Outside Elevation Target <None> LaneSuperelevationA  Right
- Target Profile of Slope <None> UrbanSidewalk Right
- Target Profile <None> LinkWidthAndSlope Right
Outside Elevation Target <None> LaneSuperelevationA  Left
Target Profile of Slope <None> UrbanSidewalk Left
Target Profile <None> LinkwidthAndSlope Left

|

8. On each of the two LaneSuperelevationAOR lines, click on
<None> in the Object Name column. Before clicking on each,
make a note of which side, left or right, you are working on from
the Assembly Group column.

A Target Mapping X

Corridor name:
| Corridor - ROSE Dr. |

Assembly name: Start Station: End Station:
\ City of Flower Bay - Local Street \ \ -0+000.00 \ | 0+443.05 \
Target Obiject Name Subassembly Assembly Group
Surfaces <Click here to set all>
e
Width Target <None> LaneSuperelevationA  Right
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Right
Offset Target of Sidewalk Width <None> UrbanSidewalk Right
- Offset Target of Outside Boulevard Width <None> UrbanSidewalk Right
Offset Target <None> LinkWidthAndSlope Right
Width Target |<None> ILaneSupereIevationA Left
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Left
- Offset Target of Sidewalk Width <None> UrbanSidewalk Left
Offset Target of Outside Boulevard Width <None> UrbanSidewalk Left
Offset Target <None> LinkWidthAndSlope Left
=+ Slope or Elevation Targets
- Outside Elevation Target <None> LaneSuperelevationA  Right
- Target Profile of Slope <None> UrbanSidewalk Right
Target Profile <None> LinkWidthAndSlope Right
Outside Elevation Target <None> LaneSuperelevationA  Left
Target Profile of Slope <None> UrbanSidewalk Left
- Target Profile <None> LinkWidthAndSlope Left
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9. In the new Set Width or Offset Target window, change the

objecttype to Feature Lines, survey figures and polylines and
click on select from drawing.

A Set Width Or Offset Target

X
Select object type to target:
Feature lines, survey figures and polylines v
Alignments

Feature lines, survey figures and polylines

Select from drawing

Select by layer...

Selected entities to target:

Number Type Name

Target to Nearest Offset

10. In the drawing, for the left-side lane, click on the north face of

the curb polyline, and for the right-side lane, click on the south
face of the curb polyline.
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11. Once a polyline is selected, it will automatically appear in the

Selected entities to target list.

A Set Width Or Offset Target

Select object type to target:
Feature lines, survey figures and polylines

Select feature lines, survey figures and polylines:

Select from drawing

Select by layer...

Selected entities to target:

Number Type Name 5
1 JeFolyline  [Poblinc-i |

Selection choice if multiple targets are found:
Target to Nearest Offset ~

Help

12. Once you click OK again, the selected polyline will appear in the

Object Name column.

7|

A Target Mapping X
Corridor name:
Corridor - ROSE Dr.| ‘
Assembly name: Start Station: End Station:
\ City of Flower Bay - Local Street N \ \ -0+000.00 \ | 0+443.05
Target N\ Object Name Subassembly Assembly Group
Surfaces <Click here to set all>
=+ Width or Offset Targets
3 o
- Offset Target of Inside Boulevard Width <None> UrbanSidewalk Right
Offset Target of Sidewalk Width <None> UrbanSidewalk Right
Offset Target of Qutside Boulevard Width <None> UrbanSidewalk Right
Offset Target <None> LinkwidthAndSlope Right
- Width Target <None> LaneSuperelevationA  Left
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Left
Offset Target of Sidewalk Width <None> UrbanSidewalk Left
Offset Target of Qutside Boulevard Width <None> UrbanSidewalk Left
- Offset Target <None> LinkwidthAndSlope Left
=l Slope or Elevation Targets
Outside Elevation Target <None> LaneSuperelevationA  Right
Target Profile of Slope <None> UrbanSidewalk Right
Target Profile <None> LinkWidthAndSlope Right
- Outside Elevation Target <None> LaneSuperelevationA  Left
Target Profile of Slope <None> UrbanSidewalk Left
Target Profile <None> LinkWidthAndSlope Left
Cancel Help

NOTES
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13. Repeat the same steps for the left side of the road, by picking this
time the north face of the curb polyline. Once done, you should
have something like the right side, with a new name.

A Target Mapping

Corridor name:
| Corridor - ROSE Dr. |

Assembly name: Start Station: End Station:
\ City of Flower Bay - Local Street \ \ -0+000.00 \ | 0+443.05
Target Obiject Name Subassembly Assembly Group
- Surfaces <Click here to set all>
I
Width Target —p - Polyline- 1 LaneSuperelevationA  Right
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Right
Offset Target of Sidewalk Width <None> UrbanSidewalk Right
- Offset Target of Outside Boulevard Width <None> UrbanSidewalk Right
Offset Target <None> LinkWidthAndSlope Right
Width Target S - Polyline- 2 LaneSuperelevationA  Left
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Left
- Offset Target of Sidewalk Width <None> UrbanSidewalk Left
Offset Target of Outside Boulevard Width <None> UrbanSidewalk Left
Offset Target <None> LinkWidthAndSlope Left
=+ Slope or Elevation Targets
- Outside Elevation Target <None> LaneSuperelevationA  Right
- Target Profile of Slope <None> UrbanSidewalk Right
Target Profile <None> LinkWidthAndSlope Right
Outside Elevation Target <None> LaneSuperelevationA  Left
Target Profile of Slope <None> UrbanSidewalk Left
- Target Profile <None> LinkWidthAndSlope Left
Cancel Help

7]

14. Click OK to close the Target Mapping window. In the drawing,
notice how the road widens to match the existing pavement.

NOTES
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9.3.4 Splitting a corridor

Once the corridor is created and the parameters are adjusted, we may
still need to make modifications to the corridor. If you zoom to the
intersection of Rose Drive and Lavender Court, you will notice that
the corridor is a little messed up. First, the right-side lane is still trying
to target the south face of the curb. Besides, we also need to provide a
more detailed design for the intersection. So, we are going to split the
corridor and make some room in the intersection area.

I\

L

1. To split the corridor, select it, then from the ribbon, run the
Split Region command.

View Manage Output Survey  Autodeg

\“‘\ B4 Split Region E Match Parameters

‘J'_J B Add Regions [y Merge Regions

B edit Frequency B, Copy Region

Modify Region ¥

2. Now, click twice inside Roses Drive, in the vicinity of station
0+140 and hit Enter.

3. When prompted to select another region to split, press Esc.

)4 Specify location to split the region:
EW 7. - SPLITCORRREGION Select a region to split: -

4. Inthe corridor, you will notice three small grips, two triangles,
and a diamond. Each triangle enables you to move a region in
one direction, while the diamond allows you to move the split
point in either direction. Use the left and right triangles to
move the split regions on each side to, approximately, the start
of the south curb returns. You can use the end object snap
option to snap exactly where to the end curves. When done, we
should have the intersection area free and clear of any corridor
section.
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9.4 C(Creating a corridor Surface

One of the best utilization of a corridor is that we can use it to generate
asurface. The corridor surface can then be used or combined with other
design elements to create a final ground surface. In can also help
compute earthworks quantities or be exported for field stakeout, for
example. Corridor surfaces remain dynamically linked to the original
corridor. They will be updated if the corridor changes. Like any other
type of surface, a corridor surface will also appear in the surface
collection of the prospector. There, you can change its style, label it, or
use it for a surface analysis.

1. The corridor surface is created using the Surfaces tab of the
Corridor Properties dialog box.

A Corridor Properties - Corridor - ROSE Dr. X
Information | Parameters | Codes |Feature Lines Surfaces |Boundarles | Slope Pattems
Add data

Data type: Spedfy code:
& % W (Bl <] b v ®

Mame Surface Style Render Material Add as Breakdine Qverhanq Correction Description

Goncel Romly iielp

2. Asshown in the data type drop-down box, two types of corridor
elements can be used to create a corridor surface:

o Links, which are the linear objects in the assembly like
the lane, curbs or sidewalks, and

o Feature lines, which represent the point objects such as
road crowns, curb tops or backs, in the assembly. These
point objects are converted to lines in plan view of the
corridor.

FEATURE LINES
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3. Let’s use the Links method to extract a surface from a set of link
codes. Since we are looking to create a finished ground surface,
we will use the Top link code. This code is included in all
superficial points such as lane crowns, the top edge of
pavements, face and back of curbs, top of sidewalks and generic
links. If we needed to create a base or subbase surface, we would
just use the links with codes including the base or subbase. To
create the top surface,

click on the create a corridor surface command,
specify a Top code,
then click on the “+” button to add the surface definition
and choose a Surface Style.

o Since this is a relatively flat road surface, we will choose
a dense contour style, like the 0.1m or 0.5ft minor
contours.

A Corridor Properties - Corridor - ROSE Dr. X

Information | Parameters | Codes | Feature Lines Surfaces |Boundaries | Slope Patterns |
Add data
Data type: Specify code:

Ll x

My ® W ‘FJLmks N v‘ Top -
Nar‘nX\ \ Surface Style RenLMaterial A.. Over.. D.. /

=" \4 Corridor - ROSE Dr. - (1) Contours 0.1m apd 0.5m (Design) ¢ BylLayer @ None
e\ m

Cancel Apply Help

4. Once the surface has been defined, next we need to specify a
boundary. Due to the triangulation between cross sections,
corridor surfaces tend to extend beyond the roadway area. To
force the surface to stay within the road right of way, we must
define a corridor boundary. To do that, switch to the
Boundaries tab, then right-click on the surface name and
choose to add the Corridor extents as outer boundary. That
adds the boundary automatically from the corridor extents. This
option is most adequate for a corridor with many baselines, such
as ours. When dealing with single baseline corridors, it would
be better to add a boundary from <code name>. An example of
sample codes is ETW - Edge of Travel Way or P2 for generic
assembly codes.
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A Corridor Properties - Corridor - Flow Village X

Information |Paramelers | Codes | Feature Lines | Surfaces Boundaries |5I:)pe Patterns |

Corridor extents as outer boundary
Add Interactively...
Add From Polygon...

Copy value to dipboard
Copy to clipboard

Refresh \

Cancel Apply Help

5. Optionally, we can also add boundaries interactively by clicking
on the drawing. We can also select the Polygon option and click
on a pre-existing closed polyline.

6. Ifyou ever need to remove a corridor surface boundary, simply
select it, right-click and select remove boundary. We will not
do that in this case, since we need the corridor boundary.

A Corridor Properties - Corridor - Flow Village X

Information | Parameters | Codes | Feature Lines | Surfaces Boundaries |Slope Patterns |

Name Description Render Material Definitions Use Type

=" Corridor - Flow Village - (2)
Corridor Shrinkwrap Qutside Boundary I

iNi@l Corridor Boundary(1)

Remove Boundary

Copy value to dipboard

Copy to dipboard

Refresh

Cancel Apply Help

7. Now, click OK to close the corridor properties dialog box. You
will notice that a corridor surface is created and displayed in
the drawing area. Furthermore, it is bounded to the street right
of way.
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8. Now, we need to create the intersection to fill the void we
created by splitting the corridor and moving the regions. An
intersection can be created automatically or manually by using
assemblies and targets. Let's use the automatic method.

9. Ontheribbon, run the Create intersection command.

iﬁ, Intersections ‘| L{j} Profile Vie

i .
Create Intersection

2
@} Create Roundabout
-
Add Approach

| (%)
/ Configure Roundabout Tools

10. Select the point by clicking on the intersection of Rose Drive
and Lavender Court.

11. That opens the Create Intersection wizard. When you use two
crossing alignments, you should specify the principal road and
the secondary one. For a “T” type intersection, the continuous
street (Rose Drive) will automatically be designated as the
principal road. The discontinued street (Lavender Court) will
be the secondary road.

12.0n the General page, we can specify general details for the
intersection object, such as name, styles and corridor type.

Let’s name it Intersection - Rose - Lavender.

o For description we will use the same as the name,
meaning Intersection - Rose - Lavender.
For the styles and layer, leave the default values.
Finally, for corridor type choose Primary Road Crown
Maintained. With this option, the crown of the primary
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road is maintained, while the secondary road is adjusted
to match the primary road at the edges.

A Create Intersection - General X
» General Intersection name:
Geometry Details ‘Intersemmn - Rose - Lavender| | s}
Corridor Regions Description:
‘Intersect\on -Rose - Lavender |
Intersection marker style
[#5Basic v [ (=
Intersection marker layer:
| CROAD-INTS N
Intersection label style:
‘4.76 Basic v | LZARA LS
Intersection corridor type:
Primary Road Crown Maintained 7

< Back Next > Create Intersection Cancel Help

13. Click Next to move to the Geometry Details page. It is on this
page that we specify most of the design parameters.

A Create Intersection - Geometry Details X
General Intersecting alignments:
» Geometry Defails Priority Alignment Station Profile
Corridor Regions 1 Rose Drive 0+139.00 Proposed Rose Drive
2 Lavender Court 0+139.00 Proposed Lavender Ct

Offset and curb retums

g Create or specify offset alignments

Offset Parameters

Create curb return alignments

Curb Return Parameters

Offset and curb return profiles

E‘ Create offset and curb return profiles

Lane Slope Parameters Curb Return Profile Parameters

< Back Next > Create Intersection Cancel Help

14. The first type of parameters we need to adjust is the street
widths.

o Click on Offset parameters.

[0 Change the offset value for each of the four
street lanes to 3.5m or 11ft. Notice how the
image at the bottom adjusts to give us some
visual cues on which element of the intersection
is being adjusted.

O Then, click OK to close the Offset Parameters
window.

15. Next, we need to adjust the curb returns on the Geometry
Details page.




o Click on Curb Return Parameters. The values we need
to change in this window are the radiuses.

O For Curb Return Type, keep the default
Circular Fillet; and

0 Enter 7.5m or 25ft for radiuses.

I Once you changed a value, click on the Next
button to move to the next quadrant. In this case,
we have two quadrants. For an “X” or “+” type
intersection, you would have four quadrants.

[0 After you are done adjusting the two quadrants,
click on OK to close the curb return

parameters window.

A Intersection Curb Return Parameters X

Intersection Quadrant:

<< Previous | |SE- Quadrant v el | as

[ ]widen turn lane for incoming road

|:|Widen turn lane for outgoing road

Property Value
B Intersection Quadrant Details

- Intersection Quadrant Name SE - Quadrant
- Incoming Road Centerline ... Lavender Court

- Qutgoing Road Centerline ... Rose Drive
- Intersection Quadrant Angle 90.0005 (d)

B Curb Return Parameters

& Curb Return Type Circular Fillet |

- Radius 7.500m iar;

_________________________
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o Next, we need to adjust the lane slopes.

O

This is done by first clicking on the Lane Slope
Parameters button,

O Then by adjusting the cross fall from centerline
slopes.
O Change the values to -2.5% for the four lanes,
then
O Click OK.
A Intersection Lane Slope Parameters X
Brologe
Property Value
¢ i~ Use an Existing Profile No ~
- Offset Profile Name Format <[Parent Alignment Name(CP)]>...
. Cross Fall from Centerline -2.50% 5
[ Right Edge Profile Definition
- Use an Existing Profile No
- Offset Profile Name Format <[Parent Alignment Name(CP)]>...
- Cross Fall from Centerline -2.50% 5,
&= Secondary Road Lavender Court
I Left Edge Profile Definition
.+ Use an Existing Profile No
- Offset Profile Name Format <[Parent Alignment Name(CP)]>...
. Cross Fall from Centerline -2.50% 5,
= Right Edge Profile Definition
Use an Existing Profile No
-~ Offset Profile Name Format <[Parent Alignment Name(CP)]>...
8l Cross Fall from Centerline | v
3
Cancel Help
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16. The last parameters we need to adjust on the Geometry
Details page are the curb profiles.

= (Click on Curb Return Profile Parameters. Here you can
view and edit the parameters to extend the curb return
profiles into incoming and outgoing lanes.

= Let's change the values to 1.5m or 5ft. We don’t need to
extend the intersection too far into the other streets.

= Make sure this adjustment is made for the two quadrants.

= Last, click on OK.

A Intersection Curb Return Profile Parameters X

Intersection Quadrant:

<< Previous  |SE - Quadrant 7 Next >>

Prope Value
T I

Incoming Road Centerline Name Lavender Court
. ™ Side Left
E| Outgoing Lane Details

Outgoing Road Centerline Name Rose Drive
. Side Right
) Curb Return Profile Parameters
Define Curb Return Profile by Joining Tangent
Extend Profile along Incoming Lane No

Length to Extend along Incoming Lane 10.000m
+- Extend Profile along Outgeing Lane No
‘- Length to Extend along Outgoing Lane  10.000m

17. Next, click on next to move to the Corridor Regions page.

o Choose to create corridors in the intersection area,
then add it to the existing Corridor - Flower Village.

o Inthe Select surface to daylight dropdown box, choose
none. We will later daylight to the existing ground with
our parameters. But daylighting with this particular set
of assemblies may produce unexpected results. Because
they are not set for our specific street.

o Leave the select assembly set to import to the default.
These are default Civil 3d assemblies. We will modify
them later to fit our requirements.
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AV Create Intersection - Corridor Regions X
General ‘M. Create corridors in the intersection area
Geometry Details (C) Create a new corridor
} Corridor Regions @ Add to an existing corridor Select surface to daylight:
‘X Corridor - Flow Village v ‘ B <none> ~ ‘ B

Select assembly set to import:

C:\ProgramData\Autodesk\C3D 2018\enu\Asse v Browse... Save as aset..
Corridor Region Section Type Assembly to Apply
= Maintain Priority Road Crown ~
i Curb Retum Fillets Curb Return Fillets =]
i Primary Road Full Section Primary Road Full Section =

Primary Road Part Section — Daylight Left ~ Primary Road Part Section - Daylig... [

i Primary Road Part Section — Daylight Right  Primary Road Part Section - Daylig... [
v

=

- S, SR I 8 | I ST, [ oSSR RGN ; PR I o | I oPRpRL SRy

Next > Create Intersection Cancel Help

18. Click Create an intersection. The new intersection is created
as expected.

19.If you only see the intersection labels, but not the intersection
itself, you may need to type regenall, at the command line. As
an option, use the alias REA at the command line to regenerate
the drawing and show the intersection.

20. Now that the intersection is created, we need to adjust it to use
our typical road cross section. Remember, we have used a set of
subassemblies that comes with Civil 3D, out-of-the box. If you do
a zoom extent (alias ZE at the command line), you will notice
them in an empty area, far from the project site.

[~ Top][2D Wireframe] K =@ %
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21. Zoom closer and you have more information on these
subassemblies.

22.7Zoom a little bit closer...

AN /

Primary Road Full Section

e N
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23. Next, let’s move them closer to our drawing objects, in a spot we
can find them easily, compared to the desert they are currently
located in. A good spot may be the Sections rectangle at the
bottom of the drawing. Simply select them and move them like
here, for example.

PROFILES SECTIONS

24. Each one of these subassemblies is applied to the specific region
of the intersection, indicated by their names. Next, our goal is to
modify them to fit our specifications. So, we need to change the
lane widths, curb types, add a sidewalk and landscaping strip,
and delete unneeded subassemblies. Let’s start by deleting all
the BasicSideSlopeCutDitch subassemblies, in all assemblies of
the imported set.

S /

<

Secondary-Road Full Section

& iy

25. After deleting the BasicSideSlopeCutDitch subassembly, the
secondary road should look as displayed.

|
|

Secondary Road Full Section
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26. Next, select all the curbs, except the one on the Curb Return
Fillets assembly. The reason we are not selecting it is that for
some reason Autodesk used an R2010 version of curbs while
all other curbs are R2012. So, if we select it with the other curbs,
we will not have the list of parameters we want to edit, in the
properties window globally. We will make this point clear in a
minute. For now, just proceed and select all curbs, except for this

one.
ADVANCED
Parameters
" UseSE 1
- Version 2012
B B Side *VARIES*
E Insertion Point Gutter Edge
m_ é Gutter Slope Method Qutside Lane Slope
= Gutter Slope -2.00%
[ Gutter Slope Direction  Away from Crown
/ Subbase Depth 0.450m
4 a Subbase Extension 0.300m
S Subbase Slope Method Outside Lane Slope
m_ _g Subbase Slope -2.00%
(o] Dimension A(mm/in) 175.000mm
Dimension B(mm/in) 400.000mm
Dimension C(mm/in) 25.000mm
Dimension D(mm/in) 150.000mm )
Dimension E(mm/in) 200.000mm E
Dimension F{mm/in) 150.000mm §
Dimension G(mmy/in) 325.000mm -

27.Now, we can globally edit the parameters of the curb to our
specifications, as we have previously done. Don’t forget to set

the B dimension to 0.0001.

1

x
Subassembly (8) @+ {’B 1]
< Hyperlink ES
g Data =
Code Set Style All Codes
Default Loop In Layou... Last
Default Loop Offset In... *VARIES*
Geometry Generate M... NET
= .NET Class Name Subassembly.UrbanC...
S .NET Assembly Name C:\ProgramData\Aut...
- ADVANCED -
Parameters -
UseSE 1
. Version R2012
= Side “VARIES*
2 Insertion Point Gutter Edge
g Gutter Slope Method Outside Lane Slope
= Gutter Slope -2.00%
Gutter Slope Direction  Away from Crown
Subbase Depth 0.450m
0 Subbase Extension 0.300m
o] Subbase Slope Method Outside Lane Slope
% Subbase Slope -2.50%
8] Dimension A(mm/in) 175.000mm
Dimension B{(mm/in) 0.0001
Dimension C(mm/in) 25.000mm
Dimension D(mm/in) 150.000mm ]
Dimension E(mm/in) 200.000mm E
Dimension Fimm/in) 150.000mm é
Dimension G(mm/in) 325.000mm e
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28. Now, let’'s add the curb on the Curb Return Fillets assembly to
the selection set, to illustrate what we were mentioning. Click

on it to add it to the selection set. Notice how the parameters
list changes and that we don’t have access to the same list of
parameters. That's because all the curbs are a version R2012,

except the one used for the Curb Return Fillets assembly.

Hyperlink
[a] Data =
el
B § Code Set Style All Codes
2 Default Loop In Layou... Last
u - Default Loop Offset In... *VARIES*
Geometry Generate M... .NET
™ .NET Class Name Subassembly.UrbanC...
ﬁ .NET Assembly Name C:\ProgramData\Aut...
. 5| | ADvANCED -
g? Parameters =
[ Version *VARIES*
Side VARIES*
[ I Insertion Point Gutter Edge
/ Gutter Slope Method Qutside Lane Slope g
Gutter Slope -2.00% g
(o]
&
o

29. Now, press on Esc to deselect the subassemblies. Then, select
that curb individually and adjust its parameters.

-

x
Subassembly @ ST
g Plot style ByColor ES]
g Lineweight ByLayer
Hyperlink
Data =
Code Set Style All Codes
Default Loop In Layou... Last
> Default Loop Offset In... 10.000
E:; Geometry Generate M... NET
. NET Class Name Subassembly.UrbanC...
.NET Assembly Name C:\ProgramData\Aut...
ADVANCED =
. Parameters =
& Version R2010
g Side Right
é Insertion Point Gutter Edge
= Gutter Slope Method Outside Lane Slope
Gutter Slope -2.00%
Subbase Depth 0.450m
0 Subbase Extension 0.300m
S Use SE Use outside lane sup...
g_ Subbase Slope -2.50%
6 Dimension A(mm/in) 175.000mm
Dimension B(mm/in) 0.0001
Dimension C(mmy/in) 25.000mm
Dimension D(mm/in) 150.000mm v
Dimension Emm/in)  200.000mm E
Dimension F(mm/in) 150.000mm %
Dimension G(mm/in) 325.000mm &
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30. While we are still at the curb return assembly, select the lane

and adjust its parameters, mainly the Slope and Width.

Curb Return Fillets

Extended Data

Object Class

ADVANCED
Parameters
Lane Slope
Lane Width
Version
Superelevation Axis of...
Side
Width
Default Slope
Pavet Depth
Pave2 Depth
Base Depth
Sub-base Depth
Use Superelevation
Slope Direction
Potential Pivot
Inside Point Code
Outside Point Code

2.50%

3.500

R2012
Supported

Left

3.500m

-2.50%

0.025m
0.025m
0.100m
0.300m

None

Towards Crown
Yes

Edge of Pavement(ET...

Crown

PROPERTIES

@

31. Now select all the remaining lanes, except the one on the curb
return assembly and adjust their parameters.

ADVANCED =
- Parameters =
é ReverseSE 0
E Lane Slope 2.009
- é Lane Width 3.600
= Version R2012
Side VARIES
| T Width 3.500m
n Default Slope -2.50%
§ Pavel Depth 0.025m
= Pave2 Depth 0.025m
o Base Depth 0.100m
_ Sub-base Depth 0.300m
\ Use Superelevation None
Slope Direction Away from Crown )
L Potential Pivot Yes E
Inside Point Code Crown %
- Outside Point Code Edge of Pavement(ET...
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32. Next, we need to add the sidewalks and the landscaping strip
subassemblies to the assemblies. We can simply recreate them
or copy them over from our original assembly. To copy the
sidewalk and generic subassemblies, zoom to the original City
of Flower Bay - Local Street assembly that we created. Then,
right-click and select Copy to

Repeat Properties...
Recent Input

Isolate Objects
Clipboard

Basic Modify Tools
Display Order

yv v v -

Properties...
ﬁ#“EQuick Select...
— — L

N s Subassembly Properties...

Copy to
Move to
Mirror

[E Object Viewer...

Select Similar

33. Next, zoom to the set of assemblies and click on the top back of
curb point to attach the two subassemblies we have copied. You
need to be mindful of the side, left or right, you have copied the
subassemblies from. Do not copy subassemblies to the opposite
side.

34. Repeat the process and duplicate the assemblies you have just
copied to all other curbs on the same side. On the right side, we
will copy them to the following assemblies: Secondary Road
Half Section - Daylight Right, Curb Return Fillets, Secondary
Road Full Section and Primary Road Full Section.




35. For the left side, select two subassemblies (the sidewalk and the
generic one) on the right, right-click and select Mirror. Then
click on the top back of curb points, on the opposite side.

Repeat MTEDIT

Recent Input 4
Isolate Objects 4
Clipboard »
Basic Modify Tools »
Display Order 4

Properties...

4#“gQuick Select...
Subassembly Properties...
Copy to

’ e Move to
e

& Object Viewer...

Select Similar

36. Repeat the same process,

by mirroring from the right; or
by copying the sidewalk and generic assembly to the
curbs on the left.

37.When done, you would have attached them on the left to
Primary Road Part Section - Daylight Left, Secondary Road
Half Section - Daylight Left, Secondary Road Full Section, and
Primary Road Full Section.

38. We will now rename the typical sections to create a set that can
be reused to create an intersection later in this project or
another one. To do that,
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39. Add a suffix or prefix of your choice to each assembly. For
example, we can add the name of the municipality at the end of
the assembly, such as adding the suffix FB for Flower Bay.

x = @R
Assembly ~ @+ % |n
;"‘ [ Information = &
= Name Secondary Road Full Sectionlgy
Description =]
! ' i Show Tooltips ~ Yes
General o ‘
Secondary Road Full Section —E True Color O Bylayer
a Layer [ C-ROAD-ASSM
Linetype BylLayer
— Linetype scale  1.000
s Plot style ByColor
a Lineweight Bylayer
] Hyperlink
S
% | pata -
Code Set Style  All Codes
S 8
b E
: :
a
] ]

40. Repeat this process for each of the assemblies. Select them and
add a suffix.

41. Now, let's create a set of assemblies for future use. Select the
intersection symbol. Right-click and select Recreate Corridor
Regions.

7
—1[Top][2D Wirefram, / /
Repeat QSAVE
Recent Input 4
Isolate Objects 4
Clipboard 4
Basic Modify Tools 4
Display Order 4
Properties...
“gQuick Select...

Intersection Properties...
Edit Intersection Style...
Edit Offset Parameters...

Edit Curb Return Parameters...

Adjust Side Road Profile
Edit Lane Slope Parameters...
Edit Curb Return Profile Rules...

S0
Recreate Corridor Regions...

[E Object Viewer...

Select Similar
\\.&
~
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NOTES

42. Replace each subassembly with the renamed ones, by clicking
on the three dots icon to the right of each assembly.

(O Create a new corridor
(®) Add to an existing corridor Select surface to daylight:

‘X Corridor - Flow Village ~ ‘ (T3 | <none> ~ ‘ B

Apply an assembly set:

C:\ProgramData\Autodesk\C3D 2018\enu\Assemblies\Metric\_Autodesk (Metric) Assembly Sef Browse... B | | Ba

Corridor Region Section Type Assembly to Apply -
= Maintain Priority Road Crown \

Curb Return Fillets FB_Curb Return Fillets =

Primary Road Full Section FB_Primary Road Full Section i

Primary Road Part Section — Daylight Left FB_Primary Road Part Section - Daylight Left =

- Primary Road Part Section — Daylight Right FB_Primary Road Part Section - Daylight Right =

Secondary Road Full Section FB_Secondary Road Full Section =]

Secondary Road Half Section - Daylight Left FB_Secondary Road Half Section - Daylight Left i

0o Road Hal Secon Doyl Right— B Secondary Road Hall Secton  Dyfgh Right— @

Save as a set...

1) If you have made any change to the corridor in the intersection area - all such changes will be lost
w on applying this set

Recreate Cancel Help

43. Once all subassemblies have been replaced, save the set under a
new name in an accessible folder for future use.

(O Create a new corridor
(®) Add to an existing corridor Select surface to daylight:

™ Corridor - Flow Village ~ || B <none> ~ || B
\ | | |

Apply an assembly set:

C:\ProgramData\Autodesk\C3D 2018\enu\Assemblies\Metric\_Autodesk (Metric) Assembly Set ~ Browse... B | 2.

Corridor Region Section Type Assembly to Apply
(= Maintain Priority Road Crown

Curb Return Fillets FB_Curb Return Fillets e

i Primary Road Full Section FB_Primary Road Full Section =

Primary Road Part Section — Daylight Left FB_Primary Road Part Section - Daylight Left =

Primary Road Part Section — Daylight Right FB_Primary Road Part Section - Daylight Right =

Secondary Road Full Section FB_Secondary Road Full Section i

i Secondary Road Half Section - Daylight Left FB_Secondary Road Half Section - Daylight Left =

0oy Ron il Secton Dyt Right |5 Seconciry Ros il Section ~ Dyt Right @

Save as a set...

i If you have made any change to the corridor in the intersection area - all such changes will be lost
w on applying this set

Recreate Cancel Help
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44. Now, browse to specify the folder to save the assembly set, in
our corridor practice folder, for example.

A Select Assembly Set File X
Savein: ©3D2018 EN.V1.09 - CORRIDORS v ] @ 3 E] Vews - Toos ~
Name - Date modified Type
{ This folder is empty.
\
-
< >
File name: FB Assembly Set xm| v Save
Files of type: | Assembly Set ('f.xm\) ~ Cancel

45. Once you are back to the Intersection Creation window, click
on Recreate. The intersection is now re-created with the new
assemblies and their specifications.

I/ ,/’ J ' ‘ 4 o ! / / .
| fimtemtaniel 4 A s
/ Ahg'nment Lavender Court, Sthtion= 04063 od / / / V4 7\ / p
!/ I | 1 / /s / ~
/ L [ / ;i @ 7
L \// / / / / @/ / / /\ e
se ol /§ i)
4 A J / / 7 J -
/ / 10
l Lz, / 4/ 5 / \/E/E
o020 4, // 4 / ’/ ¥/
/ L/ / /ﬁ? /
4 [ & / 4
\ 4
e
e S \\ G 50 <
~
- )
@ Mg - Y s
~gy 7 e
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46.We can now adjust the intersection by tightening the
frequencies. To do so, select the intersection, right-click and
select Modify region, then Edit Frequency.

47.

48.

1 | /A / I -/
| i sl &y /9 o3
—d < 4 “ A é“? // 9
-~ / / / i
/ Repeat OBJECTVIEWER | o 4
’ / ,‘ / Recent Input 4 Edit Targets %
& & Isolate Objects 4 /S\Zh(: :eglion
: 3 Clipboard 4 2gons
™~ Edit Frequency
6 ey - Basic Modify Tools 12 Match Parameters \
i S Display Order 4 Merge Regions
& e /4,//&/ 7 Properties.u Copy Regions
¢ | Qui lete Regions
o o ‘¢.chk Select... Del ; g ‘ .
= \ & Corridor Properties... Region Properties <
h PN o & Corridor Surfaces... Isolate region
;USS s Edit Code Set Style... Hide region
b { Modify Region 4 Show all regions
8 ‘ 1 \ Modify Corridor Sections »
=, 2 Edit Corridor Style..
A~ Drive
e ™Y 7 \\\\\\ “l Inquiry... ,
Next, click inside one of the corridor quadrants, the southeast
one for example.
S 1 San
/ ~ //
i 4
R i1
%
O, &
S N
4 ,
e~ 3
Sy - 3
////1% 7 - Secondary Rol Haff Section - Daylight Right_F8 - (162)
1 \/ /3 . / o Lso
S S & / / 7 \ sls>
\L\ y AN / e
B oy S —

Afterward, in the frequency editor change the Curve Increment
to 0.5m or 1.5ft.
Property | Value
Corridor Information
= Horizontal Baseline
Along tangents 2.000m
Along curves At an increment
Curve increment E
Mid-ordinate distance to define cu...| 0.100m
Along spirals 2.000m
At horizontal geometry points Yes
At superelevation critical points Yes
= Vertical Baseline
Along vertical curves 2.000m
At vertical geometry points Yes
At high/low points Yes
= Offset Target
At offset target geometry points Yes
Adjacent to offset target start/fend  Yes
Along offset target curves <None>
Curve increment 25.000m
Mid-ordinate distance to define cu...| 0.100m
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9.5 Cul de Sac Design

1.

The next step in the corridor creation process is designing the
cul-de-sacs. Let’s start with the one on Lavender Court. If your
corridor extends into the cul-de-sac area, simply select the zone
and move it a bit north, past the start of both cul-de-sac curves.
This will create some space for us to work with. Don’t worry
about the exact location for now. We will tie the cul-de-sac and
the tangent zones of the corridor later. For instance, the initial
position may look like this.

3. The bad news is that we don’t have an automatic tool like the

intersection wizard to create cul-de-sacs. But the good news is
that with a little bit of creativity, we can create cul-de-sacs as
easily as intersections, if not easier. Besides, if we master this
process, we will be able to create corridors in many other
circumstances.

The idea here is to consider the cul-de-sac as a curb return as we
did for the intersection. That means, instead of working from the
centerline outward to the curb, we need to work from the curb
inward to the road centerline. So, we must have an alignment
and profile for the curb line and apply the curb return
subassembly to create a corridor.




5. When creating the curb profile, we want to have the same
elevations at the startand end of the zone and set a high point at
the end of the cul-de-sac.

6. Now, let’s start creating the curb profile. First, from the ribbon,
use the Create Alignment from Objects command.

e S G- -|iSaviap O3 [ [3 . s + 5| 3D2018
Home
Lglnﬁﬁ @ Paints ~ sﬂ Parcel ~ "jﬁ Alignment ~ @ - il? M
. i1 . & [
E/ Surfaces J Feature Line "__:3 Alignment Creation Tools

Toolspace "
B = ¥y Traverse (%5 Grading ~
Palettes ~ | Create Ground Data ¥ | "‘:3 Create Best Fit Alignment
Start C3D2018.EN.V1.09 - CORRIDORS* 2
TOOLSPACE [~ ][Top]2D Wirefra .QD Create Alignment from Objects
BoO i
- = & Create Alignment from Corridor
Active Drawing Settings View v| &g 2
L commrmenvion - comnL. &
- =3 +—4._Create Alignment from Network Parts
[+ General £ 2
4 Point

@, Create Alignment from Pressure Network
% Surface 2

&1 Parcel

2%
; 4=y, Create Alignment from Existing Alignment
™ Grading -:} 9 9 A9

s

7. Select the curb line.

8. At the command line, press Enter twice, first to confirm the
polyline, then a second time to accept the direction of the
alignment.
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9. In the Create Alignment from Objects window, assign the
name, description and alignment style which we will set to Curb.
To avoid cluttering the drawing, we will not assign any label. For
Conversion Options, we do not want to Add curves between
tangents nor do we want to Erase the existing entity.

A Create Alignment from Objects K
Name:

South Face of Curb | |
Type:

22 Centerline v
Description:

Face of curb for Rose, Lavender and Violets

Starting station: | 0+000.00m

General Design Criteria

Site:

‘@<N0ne> v| o
Alignment style:

“:ECurb V| L\

Alignment layer:

|CROAD | |2

Alignment label set:
‘@ No Labels ML

Conversion options
[ ]Add curves between tangents

Default radius:
200.000m

D%rase existina. entitie§

10. Click OK to create the alignment.

11. Next, we need to associate a profile to the alignment. Create a
profile using the corridor surface, from the Create Surface
Profile command on the ribbon.

WDB@ = v oo~ |iShaivil 3D 413 By [ D oo+ =
Home Insert Annotate Modify Analyze View Manage Output  Survey
% 18] Uy <& Points ~ ] Parcel - % Alignment ~ & Intersections

C’/} Surfaces ~ ;} Feature Line ~ | Profile ~ 53“‘ Assembly ~

Toolspace - “h i —

qom - G5 Grading - [[% - -
- Iraverse L Grading V™ Create Surface Profile
Palettes ¥ Create Ground Data ¥
<
Start C3D2018.EN.V1.09 - CORRIDORS* | % Profile Creation Tools
TOOLSPACE [~1Topll2D Wirefra| . ¢
“. Create Best Fit Profile
E —
Active Drawing Settings View v| &8 A e
2 g g D Create Profile from File
= D C3D2018.EN.V1.09 - CORRIL... ~ | = —
BTy General o
e.nera o * « Quick Profile
#4 Point —Y




A Create Profile from Surface X
Alignment: Select surfaces:
“:} South Face of Curb hd ‘ 8| BFE Corridor - Flow Village - (2) (78
Station range (SEG-STRIP
i £ Existing Ground
Alignment: & Topsoil Volume
Start: End:
| -0+000.00m | [0+557.83m |
\
T SETHEE - [ |sample offsets: \
-0+000.00m | 0+557.83m ki
Profile list:
Name Description Type Data Source Offset Update M Layer Style
Corridor - Flow Village - (2) - Surface (18) ‘ =] Corridor -... 0.000m Dynamic Existi
< >
Remove Draw in profile view oK Cancel Help

12. After you've added the Flower Village Corridor surface using
the Add button, click on Draw in profile view. We will accept
the default settings for the profile creation because we have
already used them and can change them if we need to.

13. Next, click somewhere in the drawing area, under the existing
profile views, to specify the bottom left corner of the profile
view.

[~ ITop][2D Wireframe]

{LIGNMENTS PROFILES

-

14. This profile represents the entire length of the curb. We need to
identify where our cul-de-sac is located, in the profile view. We
have multiple options to do that. One of the options is to: create
points at the start and end of the cul-de-sac, then project them
to the profile view.

» Using the manual point creation command create points
at the two locations mentioned. Let's give them the
descriptions DG-CDS1, DG-CDS2, just to indicate that
they are design points for the Cul-De-Sac.
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\\

, 18
ry

/
/
/

= Next, we need to assign the point elevations. We want
DG-CDS1 and DG-CDS2 to have the same elevations as the
existing corridor.

* To do that, first, temporarily drag the corridor south, to
cover the points area.

* Also, make sure the corridor surface is updated. In the
prospector, select the Corridor - Flower Village's surface,
right-click and rebuild the surface.

Active Drawing View ~ E
= C3D2018.EN.V1.09 - CORRID ~ E.‘_
& Points 2

[ # Point Groups
[—]-@ Surfaces i
2074 Corridor - Flow Village . : -
- Surface Properties...
BA” EG-STRIP et e
'@7 Existing Ground It Surface :ty -

& Topsoil Volume Rebuild

- Alignments Rebuild - Automatic
~J Feature Lines =

+ B Sites Create Snapshot
~[&4 Catchments Remove Snapshot

30 Pipe Networks Rebuild Snapshot

15. Once the corridor is dragged south, zoom to the 2 points and
make sure they are on the pavement, not on the curb. If you need
to, move them slightly to the pavement area.

[=1Top]2D Viiretrame]
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16. Next, select the two points and elevate them to the corridor
surface, using the Elevations from Surface command.

~

Repeat .ERASE
Recent Input 4

Isolate Objects »
Clipboard 4

Basic Modify Tools »
Display Order 4

Properties...
“gQuick Select...

Edit Points...
Lock Points
Unlock Points

Renumber...

Datum...

Elevations from Surface...

Apply Description Keys

17. Inthe Select surface window, select Corridor - Flower Village
and click OK. The points are now assigned to the corridor
elevations.

18. Now, we can move the corridor back, as it has served its
temporary purpose of providing the needed elevations.

NQopwéﬁdme] / S

19. Next, we will use the two points to create a profile for the curb
return. The points will also help us locate the cul-de-sac area on
the profile view.
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20. Now, zoom to the curb profile view.

[~ I[Top][2D Wireframe] = ,‘:,ﬁ‘;x

21. Then, Select it and on the ribbon, run the command Project
Objects To Profile View.

#+ 5| C3D2018.EN.V1.0..|» | Type a keyword or phrase m ‘ info@infratec... ~ w &' »

= 3 o \VQ | Draw Parts in Profile View
I

I I4] Project Objects To Profile View l

Profile View

Properties
Modify View

Station | Profile -
Tracker | Creation Tools - Superimposed Profile

Analyze Launch Pad

| |  — — | |

0+220 0+240 0+260 0+280 04300 0+320 04340 0+360 0+380 0+400 04

%‘g"‘ﬂﬁ’ﬁﬁ“@ﬁﬁﬁ\:/:j?ﬂ

22.In the drawing, select the two points and press enter at the
command line to project them to the curb profile view.

23.In the next window, we can change the projected object styles,
label styles, and elevation options. We will leave them as-is, for
now, since we want to use the original elevations obtained from
the corridor.

A Project Objects To Profile View X
Name Style Elevation Options Elevation Value Label Style
=4 @ Cogo Points B <set all> 2 <set all> B <set all> B <set all>
% [ Cogo Point 1006 Basic [ Use Object 352.83m Basic
% [ Cogo Point 1008  Basic Use Object 352.83m Basic

@ Select a row to highlight object in plan. Pick objects
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24. Click OK to close the project window. Once you zoom back to the
profile view, you will notice the projected points. This gives us a
clue about the location of the cul-de-sac on the alignment.

25. We can easily create the profile now. Select the profile view and
run the Profile Creation Tools command from the ribbon.

A0 R info@infratec.. ~ T B »

\|\/ N/ & Draw Parts in Profile View

— - [ Project Objects To Profile View
Profile View Station _ Profile

Properties " Tracker Jcreation Tools | Superimposed Profile
Modify View_|_Analyze Launch Pad _

26.In the new window, assign the name to the profile, give it a
description and choose a label set. This will not be a profile that
we will print, so we don’t need to worry about appearance here.

A Create Profile - Draw New X
Alignment:

=2 South Face of Curb ~ | e
Name:

South Curb Profile | ey
Description:

Profile for the south curb

General Design Criteria

Profile style:
[ Design Profile V] ® | L
Profile layer:
| CROAD-PROF Z

Profile label set:

@ Complete Label Set LML
Cancel Help
4
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27. Click OK. In the Profile Layout Tools, draw a tangent between
the two projected points. You may need to use the node object
snap mode to draw with precision.

Profile Layout Tools - South Curb Profile
N R E AR R 2 2 - T T P E|s e

T

k¢ Draw Tangents With Curves

"% Curve Settings...

& Convert Free Curve ( Through Point )

A Sk
§§ S
: i
g2 Elz
=]
0.00%
/

28. Next, we need to create the high point of the cul-de-sac. Use the
Profile Layout Tools to create a PVI (Point of Vertical
Intersection) in the middle of the tangent.

E A VG VAl 2 S A A

Current command: Draw Tangents PVI based

29. Next, with your middle object snap activated, click on the
middle of the profile tangent, around the 0.00% slope label, to

create the PVI for the high point.

S

- 0.00% "

30. All that is left for the profile creation is to set the slopes. You can
do it manually by grabbing the PVI point and slide it up, with
your Ortho mode activated.
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i T00% 45/ 0{0% RN

1=

31. Or, you can set it with precision by using the tabular editing
option of profiles. To do that, click on the Grid View command
of the layout tools.

19
P yout Tools - South Curb Profile \ 8
CAEA R INAMENE RS A B - R
Current command: Draw Tangents PVI based

32.In the Panorama, set the grade out to 2%.

Es E]
1
:* No. PVI Station PVI Elevation Grade In Grade Out A (Grade Change) Profile Curve Type Profile Curve Length K Value 8§
=]
1 |0+060.3... 352.830m 2.00%)| E
2 |0+091.7... 353.457m 2.00% -2.00% 4.00% i)
b=
o
a

3|0+123.0... 352.830m -2.00%

PANORAMA

>
~
v

33. That adjusts the profile automatically and creates a high point,
with a 2% grade.

/.’/u—ﬁ“" T LTI i
L
¥
i

34. Now, we have an alignment, a profile, and subassembly. We are
thus ready to create a new corridor for the cul-de-sac. Or, we can
add a new baseline, to the existing corridor, to represent the cul-
de-sac.

35. Let’s go with the latter option. Select the corridor. Right-click,
then select Corridor Properties and click on the Parameters
tab.
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36. Next, click on Add Baseline.

NOTES

A Cortidor Properties - Corridor - Flow Village X
Information Parameters |Codes | Feature Lines | Surfaces | Boundarles | Slope Patterns | \
= =|o Add Baseline Set all Frequendies Set all Targets
Name Horizon... Vertical Baseline Assembly Start Sta.. End Stat __Frequen  Target Overrides
=" © |
&° BIRG - City of Flower Bay - Lo... City of Flower Bay - Local Street  D+112... % 0+123... % *Varie.. 5 E] El
&" @RG - City of Flower Bay - Lo... City of Flower Bay - Local Street  0+150... % 0+262... % **Varie..F| =] =]
=" & BL - Lavender Court - (3) Lavende.. Proposed Lavender Ct 0:0000 00630 El El
&" FRG - City of Flower Bay - Lo... City of Flower Bay - Local Street  0+020__ % 04049 % *Varie. [ [E] El
" @ BL - Intersection - Rose Dr - La... Intersect... Intersection - Rose Dr... 0+0000 040139 =] =]
&" ERG - Curb Return Fillets FB .. Cutb Return Fillets_FB 0+000... 75 0+012.. 3 *Varie.. =] E] El
Seh” EBL - Intersection - Rose Dr - La... Intersect... Intersection - Rose D 040000 040167 =] =]
&° BIRG - Curb Return Fillets FB -.. Curb Return Fillets FB 0+000... % 0+015... % **Varie.. ] =] =]
e EBL - Lavender Court - (92) Lavende... Propased Lavender Ct 0+0000  0+063 =] =
&" [ RG - Secondary Road Full Se... Secondary Road Full Section_FB 0+048... 5 0+049... "% 2.000m [ = =
&" BIRG - Secondary Road Half 5... Secondary Road Half Section - Dayl.. 0+049_. % 0+051... % 2.000m (5] [E] El
e @ BL - Rose Drive - (93) Rose Dri_Propased Rose Drive 0000, 0+4408 =] =
&" @RG - Primary Road Full Secti. Primary Road Full Section_F8 0+122.. 73 0+123.. 3 2.000m [ E E]
& TRG - Primary Road Part Secti. Primary Road Part Section - Dayligh.. 0+123__ 7 0+150.. % 2.000m [ £l El
& ©IRG - Primary Road Full Secti.. Primary Road Full Section_F8 0+150... % 0+151... % 2.000m [ =] =]
& | Select region from drawing Lock Regions To: Geomelry Locking ~
oK Cancel Apply Help

37. Select the face of curb alignment and click OK

Baseline name:

A Create Corridor Baseline

X

| BL - <[Horizontal Baseline(CP)]> - (<[Next l‘

Baseline type:

() Feature line

Alignment:

@ Alignment and profile

|’3 South Face of Curb

V|

[ oK

Cancel

Help |

38. Then, click to specify the profile to use for the baseline.

[=lep” [ BL - Rose Drive - (1) Rose Dri  Proposed Rose Drive -0+000. 0+440.9 = [
~&"” [ RG - City of Flower Bay - Lo... City of Flower Bay - Local Street 0+112... "8 0+123... 8 **Varie...[] F =l
- ~@" [RG - City of Flower Bay - Lo... City of Flower Bay - Local Street 0+150... =} 0+262... it **Varie...[] [ [
s=” [ BL - Lavender Court - (3) Lavende... Proposed Lavender Ct 0+000.0 0+063.0 = =
ea” BL - Intersection - Rose Dr - La... Intersect... Intersection - Rose Dr... 0+000.0 0+013.9 = [
" L& BIRG - Curb Return Fillets_FB -... Curb Return Fillets_FB 0+000... %8 0+012... & **Varie... = =
E| sa” BL - Intersection - Rose Dr - La... Intersect... Intersection - Rose Dr... 0+000.0 0+016.7 = F
 &" EIRG - Curb Retumn Fillets_FB -... Curb Return Fillets_FB 0+000... & 0+015... T **Varie... ] = [
E| sa” BL - Lavender Court - (92) Lavende... Proposed Lavender Ct 0+000.0 0+063.0 = F
" M RG - Secondary Road Full Se... Secondary Road Full Section_FB 0+048... %} 0+049... % 2.000m ] [ =
8" [ RG - Secondary Road Half S... Secondary Road Half Section - Dayl... 0+049... 5 0+051... & 2.000m [=] = =
=] ga” BL - Rose Drive - (93) Rose Dri Proposed Rose Drive -0+000. 0+440.9 = =
- L&" BRG - Primary Road Full Secti... Primary Road Full Section_F8 0+122.. % 5 2.000m = =] =]
-&" [ RG - Primary Road Part Secti... Primary Road Part Section - Dayligh... 0+123... Eﬁ 0+150... EL% 2.000m [ F =
&" [ RG - Primary Road Full Secti... Primary Road Full Section_FB [ =

LM B - South Face of Curb - (94)
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NOTES

39. In the profile selection window, choose the curb profile we have
just created and click OK

A Select a Profile X

Select an alignment:
"2 South Face of Curb ]

Select a profile:

[PTsouth Curb Profie v] &

40. Now, we need to specify, along the baseline, where to add the
cul-de-sac portion of the corridor. This is done by creating a
Region and specifying a start and end station for the Region.
Select the new baseline, right-click and select Add Region.

A Corridor Properties - Corridor - Flow Village
Information Parameters |CDdES |Fealure Lines'Surfaces'BDundaries Slope Patterns
Fv || 8 a Add Baseline Set all Frequencies Set all Targets
Name Horizon... Vertical Baseline Assembly Start Sta... End Stat  Frequen  Target Overrides
[el” & BL- Rose Drive - (1) Rose Dri  Proposed Rose Drive = =
&" MRG - City of Flower Bay - Lo... City of Flower Bay - Local Street ... **Varie... 2] = =
& MRG - City of Flower Bay - Lo... City of Flower Bay - Local Street .. & **Varie...[=] = =
[=els” & BL - Lavender Court - (3) Lavende... Proposed Lavender Ct = =
" [IRG - City of Flower Bay - Lo... City of Flower Bay - Local Street 0+020... % 0+049... % **Varie...-] = =]
=ea” [BL - Intersection - Rose Dr - La... Intersect... Intersection - Rose Dr... 0+000.0 0+013.9 =] =]
RG - Curb Return Fillets_FB -... FB_Curb Return Fillets 0+000... % 0+012... "} **Varie...[ = =
Srea” BL - Intersection - Rose Dr - La... Intersect... Intersection - Rose Dr... 0+000.0 |0+016.7 = =
&" FIRG - Curb Return Fillets_FB -... FB_Curb Return Fillets 0+000... % 0+015... & **Varie...[] = =
[els” [ BL - Lavender Court - (92) Lavende... Proposed Lavender Ct 0+000.0 0+063.0 = =
&" M RG - Secondary Road Full Se... FB_Secondary Road Full Section .. % 2.000m [ = =
&" HRG - Secondary Road Half S... FB_Secondary Road Half Section - ... .. i 2.000m [ =] =]
Eepa” BL - Rose Drive - (93) Rose Dri  Proposed Rose Drive =
&" MRG - Primary Road Full Secti... Primary Road Full Section_FB = =]
&" [ERG - Primary Road Part Secti... FB_Primary Road Part Section - Dayl... = =
&" M RG - Primary Road Full Secti... Primary Road Full Section_FB ... & &
o e e N N
Remove Baseline...
Copy value to dipboard
Copy to clipboard
Refresh
@} | Select region from drawing Lock Regions To: |Geometry Locking b
Cancel Apply Help

41. Inthe Create Corridor Region window, keep the default Region
name. Then, select Curb Return Fillets -FB assembly, and click
OK to close the window.

A Create Corridor Region X

Region name:
RG - <[Assembly Name(CP)]> - (<[Next Co| | g

Assembly:

FYFB Curb Retum Fillets v || &

Y,
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42.The new region is added. By default, it stretches the entire
length of the baseline, which is not representative of what we
are trying to do. So, we need to specify a start and end station.

o Click on the “+” sign to the left of the baseline name,

o then click on the small arrow icon to the right of the
start station.

o This will take you to the drawing area to click on the
point you would like to use as a start point. Of course, in
this case, it is going to be DG-CDS1. You may need to
have the Node mode object snap activated.

A Corridor Properties - Corridor - Flo

Information Parameters ‘Cndes }Fealure Lines \ Surfaces }Buundaries \Slupe Patterns

§r Bt O Add Baseline Set all Frequencies Set all Targets
Name Horizontal ... Vertical Baseline Assembl! Start Station  End Station  Frequency Target Overrides
[le” [ BL - Rose Drive - (1) Rose Drive  Proposed Rose Drive -0+000.00m |0+440.97m = =

8" ERG - City of Flower Bay - Lo... City of Flower Bay - Local Street 0+112.38m 2} 0+123.16m % **Varies...** [] & =]

“@" MRG - City of Flower Bay - Lo... City of Flower Bay - Local Street 0+150.31m 3 0+262.14m 3 **Varies...** [-] & =]
Hep” BL - Lavender Court - (3) Lavender C... Proposed Lavender Ct 0+000.00m |0+063.02m & &

“#@" M RG - City of Flower Bay - Lo... City of Flower Bay - Local Street 0+020.00m 3 0+049.46m % **Varies...* [] = =)
[=teia” [ BL - Intersection - Rose Dr - La... Intersection... Intersection - Rose Dr... 0+000.00m |0+013.96m = =

L BRG - Curb Return Fillets_FB -... FB_Curb Return Fillets 0+000.35m % 0+012.96m % **Varies...** (-] = =
[=teia” [ BL - Intersection - Rose Dr - La... Intersection... Intersection - Rose Dr... 0+000.00m |0+016.73m = =

LE" BRG - Curb Return Fillets_FB -... FB_Curb Return Fillets 0+000.98m & 0+015.80m & **Varies..** [] = =
[lela” [ BL - Lavender Court - (92) Lavender C... Proposed Lavender Ct 0+000.00m |0+063.02m = =

LB BRG- Secondary Road Full Se... FB_Secondary Road Full Section 0+048.49m 3 0+049.49m % 2.000m [ = =)

& M RG - Secondary Road Half S... FB_Secondary Road Half Section - ... 0+049.49m " 0+051.19m % 2.000m [ = =)
lels” [ BL - Rose Drive - (93) Rose Drive  Proposed Rose Drive -0+000.00m |0+440.97m = =

& ©RG - Primary Road Full Secti... Primary Road Full Section_FB 0+122.21m ™ 0+123.21m % 2.000m [ = =)

& ®RG - Primary Road Part Secti... FB_Primary Road Part Section - Dayl... 0+123.21m 8 0+150.26m % 2.000m [ = =

“&” B RG - Primary Road Full Secti... Primary Road Full Section_FB 0+150.26m "} 0+151.26m % 2.000m [ = =
e oo o -5 [South o= Souh o e | ——

Ldh” WERG - FB_Curb Return Fillet... FB_Curb Return Fillets -0+000.0 25 0+557.83m " 20.000m [ = =)
E5; | Select region from drawing Lock Regions To:  Geometry Locking ~

oK Cancel Apply Help

43. Once in the drawing, click on DG-CDS1. This will automatically
pick up the corresponding station.

44, Repeat the previous steps for the End Station and this time click
on DG-CDS2.

45. We have now both the start and end station specified, along with
a profile and an assembly. This should give us everything we
need to create a corridor region. So, let’s click OK to close this
window and check it out.
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46. Now, it looks like we have created a cul-de-sac.

47. However, it just looks like we can do better than this. The cul-
de-sac bulb is not filled, and the lines look like something is off.
Well, that’s because we have not inserted enough cross-sections
and haven’t set a target to fill out the void in the middle.

48. First, let’s insert more sections. This is accomplished by using
tighter frequencies. Select the corridor, on the ribbon, and run
the Edit Frequency command.

vl . 3a Split Region E- Match Parameters

_E‘d " BN, Add Regions B Merge Regions
it
Targetd

[ Modify Region ¥ |

E- Edit Frequency | B Copy Region

49. When prompted at the command line to specify a region to edit,
click inside the corridor, around the cul-de-sac area.

Command : _AeccEditCorrRegionFreq
A

B - EDITCORRREGIONFREQ Select a region to edit: -
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50. In the next window, set the curve increment to 0.5m or 2ft. We
only have to worry about the curves, since there is no tangent in
the cul-de-sac region.

A Frequency to Apply Assemblies K
Property ‘ Value
Corridor Information
=] Horizontal Baseline
Along tangents 20.000m
Along curves At an increment
Curve increment
Mid-ordinate distance to define cu...| 0.200m
Along spirals 20.000m
At horizontal geometry points Yes
At superelevation critical points Yes
[=] Vertical Baseline
Along vertical curves 20.000m
At vertical geometry points Yes
At high/low points Yes
=] Offset Target
At offset target geometry points Yes
Adjacent to offset target start/end  Yes
Along offset target curves <MNone>
Curve increment 25.000m
Mid-ordinate distance to define cu...| 0.200m
ar X
Station Description
Cancel Help
Y

51. Click OK to exit the frequency window.

52. Applying a tighter frequency makes the corridor look much

smoother.
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53.

54.

55.

Now, unless we are required to create an island in the center of
the cul-de-sac, we must pave the void in the middle. To do that,
we need to use targets and extend the asphalt to the center of
the pavement. Select the corridor, on the ribbon run the Edit
Targets commands.

\“:‘ Ba Split Region E Match Parameters
1574

Edit
Targets B edit Frequency B8 Copy Region

B Add Regions 3y Merge Regions

| Modify Region ¥ |

When prompted at the command line to specify a region to edit,
click inside the corridor, around the cul-de-sac area.

)¢ Command: _AeccEditCorrRegionFreq
Q B - EDITCORRREGIONFREQ Select a region to edit: -

As we'’ve seen before, we can assign three types of targets to a
corridor: a surface, an offset or width, and a slope or
elevation. To extend the cul-de-sac pavement, we need to use
the width and elevation target types to extend to the centerline
alignment and profile. So, in the new window, on the Width
Target line, in the Object Name column, click on <None> to
specify the width to target.

A Target Mapping X

Corridor name:
‘ Corridor - Flow Village |

Assembly name: Start Station: End Station:
| FB_Curb Return Fillets | [0+060.34 |[o+123.07
Target Object Name Subassembl Assembly Group
- Surfaces <Click here to set all>
= Width or Offset Targets
Offset Target of Inside Boulevard Width <None> UrbanSidewalk Right
Offset Target of Sidewalk Width <None> UrbanSidewalk Right
Offset Target of Outside Boulevard Width <None> UrbanSidewalk Right
Offset Target <None> LinkWidthAndSlope Right
(=) Slope or Elevation Targets
Outside Elevation Target <None> LaneSuperelevationAOR ... Left
Target Profile of Slope <None> UrbanSidewalk Right
Target Profile <None> LinkWidthAndSlope Right
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56. Then in the Set Width or Offset Target window, specify the
alignment to target. In here, we can target alignments or other
objects such as polylines or feature lines. In this case, choose the
Lavender Court alignment.

A Set Width Or Offset Target X

Select object type to target: /
Alignments 3

Select alignments:

Name Description ~ | | B8 | £
““>Intersection - Rose Dr #ave... <Descriptic

““*Intersection - Rose Dy~ Lave... <Descriptic

<Descriptic /
““*Lavender Court-Left-3.500 <Descriptic v

< > I Add=> I

Selected entities to target:
Number Type Name %

1 " Alignment Lavender Court

Target to Nearest Offset

57. Click OK twice to preview the changes made by targeting the
center line.

y

58. Next, we can add the Lavender Court road centerline profile as
a second target. But, if the cul-de-sac is perfectly symmetrical,
there will be no need to do that. The uniform 2% slope will be
carried throughout the cul-de-sac, from the edge of pavement to
the centerline.




| 10 PIPE NETWORKS I

10.1 Introduction

The land development engineer usually designs the superficial
infrastructure. However, he or she may also be required to design the
underground wet system, especially the wet utilities like watermains,
sanitary and stormwater sewers. As usual, the design should also be
done in accordance with specific municipal by-laws. An example is
illustrated by the municipality of Flower Bay’s typical street cross-
section.

Civil 3D has a set of tools called Pipe
Network Creation Tools.
They enable us to design these
utilities and meet the requirements,
including maximum pipe lengths,
minimum covers, minimum and
maximum slopes, and flow
velocities. Each flow type system, in
Civil 3D, is categorized under a separate Pipe Network, with
interlocking entities. A pipe network is composed of two main
components: Pipes and Structures.

Pipes are the linear parts in the
network and are made up of different
type of materials (Concrete, PVC,
HDPE, metal, etc.). Two of their main
characteristics are the diameter and
slope, which combine to determine
the amount of flow a pipe can carry.
That amount is typically estimated in
terms of rate, such as cubic meters
or cubic feet per second, rather than volume.

Structures are the elements that
connect the pipes. Due to the
maximum allowable length of pipes,
Structures must be installed at
regular intervals. We also need
structures at the change of slopes,
change of directions or when wateris
captured from the street surface.
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10.2 Laying out a Storm Sewer network.

Pipe networks can be created using existing Civil 3d objects like 3D
polylines and feature lines. We can also design them by layout using
the Pipe Network Creation Tools. First, let’s create the storm sewer
network with the by object method.

1. Open the 10.01-Pipes dwg file in Lesson 10 practice folder.

2. In previous lessons, we have already designed a proposed
surface for Roses Drive, using a proposed profile. The profiles
will also allow us to determine low and high point locations. As
a requirement of the stormwater system design, we need to
make sure that we put catch basin inlets at every low point, on
the street. We can thus collect rainfall runoffs. To identify these
points, we can use the profile and create low point labels on the
street alignment. But an easier and more visual way is to use the
Water Drop tool we talked about in the lesson on surfaces. Let’s
run the Water Drop command by selecting our design surface.
It's worth mentioning that the design surface is still temporary
as we haven’t done any grading at the lot level yet. However, we
are done with the street portion of the surface. You can see the
finalized corridor by turning on the C-Road-Corridor layer, from
the layer manager. Look at it and turn the C-Road-Corridor layer
back off.

3. Let’s check out the locations of these low points on the plan.
Each time we locate a low point, we will create a circle to mark
the location temporarily. In the drawing, select the corridor
surface.

*Cancel*

4. Onthe ribbon, run the Water Drop command.

Analyze  View Manage Output Survey  Autodesk 360  Autodesk InfraWorks  F

@ Q} GL 7/_1\\—? (51} Visibility Check -

. Y Catchment Area
Surface Add Data  Edit Surface | Water Drop Resolve Crossing
Properties T T

\Breaklines & Volumes Dashboard
| Modify | Analyze ¥
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5. Inthe next window, assign a layer, probably the C-TOPO-WSHD
watershed layer and a Path Object Type. Then click on OK.

A Water Drop et

Property Value
=E\Water Drop Path

Path Layer C-TOPO-WSHD

Path Object Type 3D Polyline
eE\Water Drop Marker

Place Marker at Start Point No

Start Point Marker Style Basic

Cancel Help
4

6. Next, click on the eastern end of Rose Drive, on both sides of the
centerline, around station 0+260m or 0+850’. You will notice a
flow line running along the curb line on both sides of the road.
These represent the path that a water drop would take along the
street all the way to the lowest point in the area.

7. To add a low point label, Create two circles at the ends of the

flow paths.
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Next, create a water drop flow path on the other side of the
street. Looking at the contour lines, there is a high point around
station 0+160m or 0+525ft. Let’s click on both sides of the high
point and both sides of the street centerline.

T ! [ 1 // Ly /' ,’\7 Bl SN
!/ ‘ b/

By examining the flow paths from the last couple of points, we
can conclude that:

o On the north side of Rose Drive centerline, water is
flowing toward the western end of the site. Therefore, a
catchbasin needs to be installed at that station on the
north and south side of the street centerline, exactly at
the site boundary. On the south side of Rose Drive, the
flow path is stopping approximately at the start of the
southeast quadrant of the intersection.

/’/ ~~ %7\
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10.

11.

12.

Now, create the three circles at the low points for future
catchbasins.

Next, repeat the same process for Lavender Court and Violets
Circle, starting at the end of the cul-de-sacs. For example, for
Violets Circle, let’s put a couple of water drops on each side of
the high points around station 0+132m or 0+430ft. You will
notice the two low points in the cul-de-sac.

If you create a drop on the north side of these two locations, you
will notice a flow path going through the island, to the low point
on the other side. That's because we have not refined the
elevations enough for the curbs to have enough effect and curb
the flow. However, the grading is looking good for now, as we
can clearly identify the low points.

\\\i l\a \ o
N
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13. Now, create the third circle in the cul-de-sac for the grading.

14. Next, create the Water Drops, on the linear section of Violets
Circle. The low points are located all the way to the start of the
curve at the intersection with Lavender Court. These will be
two ideal locations to install catchbasins and catch all the flow
coming from up top.

15. Finally, let’s create the water drops in the cul-de-sac area of the
Lavender Court. Create two water drops on each side of the
high point located at the top of the cul-de-sac.
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16. You'll notice that the rainfall runs off from the cul-de-sac all the
way to the last manhole on the west of Rose Drive, on one side.
And on the other side, to a low point, at the start of the curb
return in the southeast quadrant of the Rose Drive - Lavender
Court intersection.

17. This process gives us a preliminary idea of how to lay out our
storm sewer system. Before moving on to the next thing, let's
clean up the clutter we have created with the water drop lines.
Select one of the lines, right-click, select similar and delete
from the keyboard. The select similar allows selecting entities
sharing similar properties. We facilitated their selection by
creating the water drop lines using 3D polylines and putting
them on the watershed layer. Few other objects have these
properties. On the other hand, we will not delete the circles, as
we still need them to place our catchbasins.

e o . Lzl /T~
Repeat QSAVE / /
Recent Input L / / 7
Isolate Objects  » ‘\\@P / /\ <
Clipboard » / 5/ /
o y Ly I~
Basic Modify Toold i / / :Q / 7,
Display Order / 7 /
/R
& Properties... ,/g VR Al g[
4@ Quick Select... / A / ; 4
/ N /
Polyline Edit / :\\ /
Quick Profile... // / /
% Add Selected /

[ Object Viewer...
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10.3 Pipe Rules

We can now start laying out the
system and adjust as needed.
Before we do that, we have one
more "table set up” item we need to
take care of: the pipe network Pipe
rules. Pipe rules allow us to
establish some basic criteria that
must always be met during the
layout of the pipe network.
Examples of pipe rules can include the minimum or maximum pipe
slope, minimum cover, minimum or maximum pipe length, etc.

1. From the Settings tab of the Toolspace, browse to the Pipe
category, then open the Pipe Rule Set item. We currently only
have one rule set, Standard. Let's use it and customize it to our
needs. Select it, right-click and Edit.

Master View b

[E@D Section View ~
H % Mass Haul Line
H % Mass Haul View
HEd Catchment
H 37 Pipe Network
[£1& Pipe
=& Pipe Styles
& Pipe Rule Set
-

Prospector

[z
[
[z
[

Settings

< CET—

& Label Styles
& Table Styles Copy..

(£ 8 Structure

# 7 Pressure Network Find references...

B¢ Pressure Pipe Replace with...

@Y Fitting Refresh

[

e

ki@ Appurtenance
@ Corridor

2. In the Pipe Rule Set window, enter the values for Minimum
and Maximum Slopes, Minimum and Maximum
Cover, Minimum and Maximum length. Note that you can
make the maximum slope a little higher if you are dealing with
very steep grounds. Before clicking OK to close the Pipe Rule
Set window, notice that you can also create or delete rules here.

A Pipe Rule Set - Standard O X
Information Rules
Add Rule... Delete Rule
Parameter Value
BCo.c s sope .
Minimum Slope 0.20% &
Maximum Slope 8.00%
Minimum Cover 0.500m
Maximum Cover 5.000m
= Length Check
Maximum Length 150.000m
Minimum Length 1.000m

Cancel Apply Help
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10.4 Pipe Parts List

The final “table setup item” is to set the Parts List for the network.
For example, we need to decide the different pipe or manhole
materials, shapes and diameters that we will use in the project.

To specify a Part List,

1. Switch to the Settings tab of the prospector.
2. Browse to the Pipe Network section.

3. Select Storm Sewer, right-click and choose Edit. Here, we can
create, delete or modify existing part lists.

TOOLSPACE [~1[Top][2D V
B [
Master View b E
[ Section ~la
H Section View 2

H
"% Mass Haul Line
% Mass Haul View
B Catchment

=4 Pipe Network

E|E_7 Parts Lists

-8 Sanitary Sewer
@" Standard

Settings

& Interference Styles
& Commands Copy...

e Pipe

6 Structure Find references...

- J0 Pressure Network Replace with...

¢ Pressure Pipe Refresh

[+ 3 Fittinn

4. Activate the Pipes tab. Collapse the Concrete Pipe list. In this
project, we will be using HDPE pipes. So right-click on Storm
Sewer and Add part family.

A,, Network Parts List - Storm Sewer ] x

Information Pipes ‘Struclures]Summary]

Name Style Rules Render Material Pay Iltem
——
E Add part family... |

(& Concrete Pipe S ! Lz} w
Find references...

Replace with...

Copy value to clipboard
Copy to clipboard

Refresh

Cancel Apply Help
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NOTES
5. Inthe Part Catalog, check HDPE Pipe and click OK.

A part Catalog X

Select part family to view image:
=& Circular Pipes = v g

& O Ductile Iron Pipe Sl
~&@ O PVC Pipe Sl

& O Corrugated Metal Pipe S|
4@ O Corrugated HDPE Pipe SI
@
=& Egg-Shaped Pipes

@[ Concrete Egg-Shaped Culvert SI

EB Elliptical Pipes

<@ O Concrete Elliptical Culvert SI

@[ Concrete Horizontal Elliptical Concrete Culvert S|
~¢@ [ Concrete Horizontal Flliptical Arch Pipe Sl

=& Rectangular Pipes

€@ 0 Concrete Box Culvert S|

6. Now, select the new family we have just added and right-click
and add part size.

A Network Parts List - Storm Sewer ) >

Information Pipes |Structures | Summary |

Name Style Rules Render Material Pay Item
=<8 Storm Sewer

& Concrete Pipe Sl e e

R4 HDPE Pipe S|
Add part size...

Delete...

< 2
I

Copy value to clipboard
Copy to clipboard

Refresh

Cancel Apply Help

7. To simplify things, even though we will not use all of them, let's
go ahead and add all sizes.

A Part Size Creator X
Property Value Units Source Add all sizes A
|Wall Thickness ___3.000000 ,
Inner Pipe Diameter 75.000000 mm Table
Cross Sectional Shap SweptShape_Circulal Constant \
Part Type Pipe Constant \
Part Subtype Undefined Constant \
Part Description HDPE Pipe SI Constant \
Part Size Name 75 mm Corrugated Calculation \
Material Reinforced Concrete Optional Property \
Minimum Curve Rac 0.000000 inch Optional Property
Manning Coefficient 0.000000 Optional Property
Hazen Williams Coe 0.000000 Optional Property hd
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8. We can do similar operations on the Structures tab by adding
different sort of structures and sizes. For now, click on OK and
close the window.
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10.5 Creating a network by objects

Now is a good time to refresh ourselves with the requirements from
the municipal code regarding utility layout.

14m - 46ft

\
3.3m-11ft 7.4m - 24.0ft 14'

1.8m-6ft | 1.5m-5ft|, 3.5m-11.5ft 3.5m - 11.5ft (|15m-5ft,  1.8m-6ft
SIDEWALK TRAVEL LANE TRAVEL LANE SIDEWALK

5'CITY
g, UTILITY ——=
EASEMENT
STORMSEWER (— ITARY SEWER
(1.0m - 3FT DEEP) SAN
(1.5m - 4.5FT DEEP) WATERMAIN
O (1.5m - 4.5FT DEEP)

[ 1m-3fc [ 1m-3ft |
[ D i

Looking at the typical section, storm sewer pipes need to be ata 1m or
3ftdepth offset from the centerline, with a minimum of 1m or 3ft cover.

Pipe networks can be created By Object or by using the Pipe Network
Creation Tools.

Let’s create the network using the object-based method first. To do that,

1. Select the centerline of the Rose Drive alignment.

/

/
/
/

2. Offsetit 1m or 3ft to the north by using the AutoCAD offset
command or typing the alias O at the command line.

Autodesk 360  Autodesk InfraWorks  Help  Add-ins  Featured Apps  Express Tool

i_"ij} Profile View ~ he {J A | «fs Move (©) Rotate é

—% Sample Lines ov @~ [~ G copy Ah Mirror  []Fillet ~ @0
@8 sectionViews ~ | [ J~ @ « I3 ~| [ Stretch [§]Scale 55 Amay @&
Profile & Section Views Draw ¥ Modify ¥




3. When prompted to Specify Offset distance at the command
line, enter 1m or 3ft and press Enter.

X Specify offset distance or [Through/Erase/Layer] <1.600>: ‘
B . - OFFSET Specify point on side to offset or [Exit Multiple Undo] <Exit>: 1 A‘

4. When prompted to specify a side, click north of Rose Drive
Alignment.

5. The new line will represent the centerline of the stormwater.
Therefore, we need to assign elevations to the line, so that we
can set the pipe invert elevations. For that, we need to convert
the polyline to a more powerful type of line: Feature lines.
They are predominantly grading entities that can interact with
other objects. In this case, we use them due to the ease of use
presented by their visual editor and geometry editing tools. To
create a Feature line from the offset centerline, run the Create
Feature Lines from Objects command from the ribbon.

& H & <& - o -|iavil 3D 3 MDD &

% <& Points ~ i Parcel ~ = Alignment ~ #& Interse
5 Surfaces ~ f’j Feature Line '| f Profile ~ ,&f Assem

Toolspace

._| EI Ti -
] *y Traverse U Create Feature Line

Palettes ¥ | Create Ground Data ¥ |
Start C3D2018.EN.V1.1 ‘C‘\j Create Feature Lines from Objects
TOOLSPACE n
@ = O [ "iaj‘ Create Feature Lines from Alignment

Active Drawing View

E;l_g Create Feature Line from Corridor

J Create Feature Line from Stepped Offset

6. Select the polyline created by offset and press Enter at the
command line.

7. Inthe Create Feature Lines window,

o First, we need to assign a Site. We talked about sites
before, they are topological containers where we can put




entities that can have an interactive relationship. In this
project, we only have one site, so our feature line will
reside in the Flower Village II site.

Next, name the feature line and select a style, say Basic
Feature Line style.

We will leave the layer to the default one.

Last for the Conversion Options; we will erase existing
entities and assign elevation. However, there is no need
to weed points on the polyline. The polyline has a fairly
reasonable number of points and is on an almost straight

path.
Click OK.
A Create Feature Lines X
Site:
‘@ Flower Village II v ‘ o~
1 Name
| Feature Line Storm Sewer | e
1 Style
|+-é Basic Feature Line ML 2NN
Layer
@® | C-ToPO-FEAT | g

() Use current layer

(T Use selected entity layer

Conversion options
Erase existing entities
Assign elevations

[Jweed points

OK Cancel

8. Inthe Assign Elevations window,

o

o

Assign elevation from the corridor surface,

Set a relative elevation of -1.5m or -5ft for the pipe
inverts. We are required to have a minimum cover of 1m
or 3ft, but we still need to account for the pipe diameter.
So, we are adding an additional 0.5m or 2ft. I[f we need to
add or reduce the pipe cover, we can always raise or
lower the feature line by selecting it and using the
raise/lower command. At this stage, we still don’t know
the final sizes of the pipes. This will be established in the
stormwater modeling phase of the design. Please refer to
the Advanced Civil 3D - Stormwater design module of
our courses.

civil



o Now, click on OK.

A Assign Elevations X
Options
() Elevation: 0.000m
From gradings
(®) From surface
|® Corridor - Flow Village - (1) V| )

[ ]insert intermediate grade break points

Relative elevation to surface:

9. The polyline is now converted to a Feature Line. Once it is
selected, the contextual ribbon displays all feature lines related
commands.

)

Feature Line
Properties

Sld M3t s B 4 U

Insert PI DeletePl "~ " - Elevation Insert Elevation Delete Elevation _ =
3 Editor Point Point

| Edit Geometry | Edit Elevations

10. Let’s use a few of the Feature Line editing tools.

= First, Break the feature line to contain it inside the
project. It's worth mentioning that regular AutoCAD
commands such as break and trim will not work on
feature lines. They have their own set of commands. We
can run them from the Edit Geometry or Edit
Elevations panels of the contextual feature line ribbon.
So, while you have the feature line selected, click on the
Break command in the Edit Geometry panel.

B A ® J 1
Y [BB): L X

Feature Line Edit Edit | _, | InsertPl Delete Pl =
Properties | Geometry| Elevations| + o
Modifv ¥ I Edit Geometry
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When prompted to Select an object to break at the
command line, click on the Feature Line, at the eastern
or western end of the site boundary.

When prompted to specify the second breakpoint, click
outside the site area on the feature line.

[~1[Topli2D Wireframe] I

The feature line is now broken in two. We can simply
delete the part that falls outside of the site.

| the preferred value. Use)

Now repeat the same operations, breakand delete, on the
other side of the project.
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11.

12.

13.

Because we are never too sure, let’s check the elevations of the
Feature Line before using it to create a pipe network. Select the
feature line and in the Edit Elevations panel, display the
Elevation Editor. You can also display it by selecting the feature
line, right-clicking, and choosing Elevation Editor.

A4 m J W vy

Insert Pl Delete Pl =~ = Elevation Insert Elevation Delete Elevation
ol Editor \ Point Point
Edit Geometry 1 Edit Elevations

Once the Elevation Editor is displayed, in the panorama
window, you have all the vertices of the feature line in a tabular
view. You can also see their associated stations, elevations,
distances and grades between points. All data in this window,
except the lengths, can be manually adjusted. Depending on
where you broke the feature line you may need to adjust the
elevation of the points at the extremities. If the surface falls out
of the Corridor Surface we assigned our elevations from; their
elevations are not going to be correct.

x MR =
o
;ﬂﬂﬁ@tﬁ&&&&f&%@ﬂm -
Station Elevation(Actual) Length Grade Back Grade Ahead E
[:H
A 0+000.00 343.670myg, 0.478m 1354.23% “‘;
Z1 0+000.48 350.146m ™ | 10.898m -1354.23% 2.00% _%
A1 0+011.38 350.364m 17.842m -2.00% 1.95% 6"2
g &1 0+020.22 350.712m 99.232m -1.95% 0.57%
;E E1 0+128.45 351.275m 5.806m -0.57% 2.35%
g E1 0+134.26 351.412m 10.249m -2.35% 2.30%
5 A1 0+144.51 351.648m 3.201m -2.30% -2587.93%
51 0+147.71 268.809m - 2587.93%
A ~

In this case, to fix the elevations at the two extremities of the
feature line, we will simply assign a 2% Grade Ahead and -2%
Grade back. This allows us to change the elevations only at the
extremities.

14. Click on the green checkmark to dismiss the Panorama vista.

Your changes will apply to the feature line.
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15. Next, we need to delete the unnecessary vertices, because
stormwater structures are going to be created at all vertices.
Note that we can go ahead and create the network and adjust it
later to remove the extra parts. But we have an opportunity here
to learn more on the feature line editing tools, and we don’t want
to miss it. So, select the feature line and zoom to the east end of
the site, just before the roundabout.

s

wwue[mme] \

16. We obviously don’t need manholes at all the shown vertices. So,
delete the two middle vertices. We need to keep the
westernmost one to meet the maximum pipe length of 120m or
400ft. We also need the easternmost one to allow future
connection to our project by others. To delete feature line
vertices, first, run the Delete PI command on the ribbon.

fj ¥ Xt Uy o,
;—% D + t - D *—ao .y_ao 1 toe

Insert PI|Delete PI} ™ © N Elevation Insert Elevation Delete Elevation _
! Editor Point Point “4
Edit Geometrv 1 Edit Elevations

17. When prompted to specify the point to delete, click on the two
middle points.

i ‘llTéiJIZD Wirefrany

= @ =

4 Comnand:
Command: _AeccDeleteFeaturePI
Y

- DELETEFEATUREPI Specify point: -
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18. We now have two locations for future manholes.

1. Moving westward, we see the two spots we reserved for
catchbasins. That means we need a manhole in the vicinity to tie
the catchbasins to. So, this time instead of deleting, we need to
insert a vertex.

2. Run the Insert PI command.

_,_j fj T [ 4 ¥ ® 7 SRV A
A A S ] D 0 + NN Y

U, S S Y E
Insert P| Pelete Pl . Elevation Insert Elevation Delete Elevation _ .
=4 Editor Point Point “f :
Edit Geometrv | Edit Elevations

3. Then, click approximately between the two future catchbasins,
on the feature line.

4. The elevation is automatically calculated using the feature line
slopes. Press Enter to accept it. You can change it if needed, but
there is no point in this case since these are just temporary
elevations. We just need something reasonable to lay out the
pipe network.

to
.|~ INSERTFEATUREPI Specify elevation or [Surface] <351.847>:

X Specify point or [Distance/Increment]: <Osnap off> nea ‘
h\




5. Next, press Escape to exit the PI creation command and move

down the road to the intersection area. Here, we need to get rid
of two more vertices. However, we need the structure at the end
ofthe curve to keep the nice smooth curve. We can have a curved
pipe if we are using a flexible pipe that can be bent. If not, we
then need to convert that segment of the feature line to a

t

straight line, using the Edit Curve ‘= command. So, let’s only
remove the second to last vertex towards the end. This way, we
can tie the end catchbasins to the last vertex and the
intersection's catchbasin to the first vertex. The remaining
vertex can also be a catchbasin, or a null structure. If a
catchbasin is not needed there, when we make our final
decision, we can remove it, using the Delete PI.

01 - KOSe LT - LAVEGET LT “~.
ive, STA. 0+138.96 / Y

For now, our feature line is set up, and we can create the pipe
network.

From the Home tab of the ribbon, run the Create Pipe Network
from Object command.

":f: Alignment ~ éﬁ Intersections ~ ng} Profile View ~ S

W Profile - § Assembly - |~ Samplelines  sZa~

m} Corridor ~ ﬁﬁ Pipe Network ~ [_’_j: Section Views ~ J -
i i

Create Design ™ gfj Pipe Network Creation Tools

45 0 L b

ne] g‘é Create Pipe Network from Object

4l Pressure Network Creation Tools

Create Pressure Network from Object

3 3

G

Create Pressure Network from Industry Model
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8. When prompted to select an object, click on the feature line
towards its eastern end.

x Command :
Command: _AeccCreateNetworkFromObject

&Y 7. CREATENETWORKFROMOBIECT Select object or [Xref]: ‘\

9. This will show the flow direction from east to west as we
needed. If you have the flow in the opposite direction, you can
always type R at the command line to Reverse it.

[~ 1[Top][2D Wireframe] S \:' > L143 \ G
$ = L\ \
- S
- s e\
é\' E sl — B
_— = \
/ = ——— \
< P —\
\ - ~,
\ A
\ -
\ 8 y o
\ P
\ ~
- v
\ e SE
\ el o OO
\ \
\ \\
\
\ \ g
S\ \ ey
NS -
! N
s ) .
s \ \
S = \ \
v - N\
= > . SN \
X Command: _AeccCreateNetworkFromobject
Select object or [Xref]:
AR CREATENETWORKFROMOBJECT Flow Direction [Ok Reverse] <Ok>: - .

10. Press Enter to accept the flow direction.

11. Now, we need to enter the network details in the Create Pipe
Network from Object window.

* For the name, we will go with Storm Sewer.

» Use a description of your choice, like Phase 2 Storm
Sewer network.

» Then, assign the Network parts list to use to Storm
Sewer.

= For Pipe to create, choose a 450mm or 18in size pipe.
This should be good size pipes, due to the high slopes
we have. As mentioned before, the final sizing will be
done in Storm and Sanitary Analyses, or SSA for short.
[t is the pipe modeling software that comes embedded
in Civil 3D.

= For Structure to create, select a 1,200mm or 48in
diameter, cylindrical Structure.

= Leave the layers to default.

= For surface, select the road corridor surface. This is
the reference surface from which pipe rules will be
applied.

* For Alignment name, choose Rose Drive. This will be
the alignment from which structure stations and offset
will be referenced.

= We will not Erase the existing entity, just in case we
need it later.
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Check the box to Use the vertex elevations. After all,
this is the whole point of the lengthy process of creating
feature lines and assigning elevations to them.

Finally, check the Outside Top to use as feature line
elevations. This will be the point from where the cover
is estimated from the final ground. Remember, we
added an extra cushion of 0.5m or 1.5ft when we were
creating the feature line. The reason was to account for
the pipe diameter. That will not be needed if we are
going to use the Outside Top. Nonetheless, let's accept
the extra cushion. If in the end, we have enough room,
we can raise the whole network to bring it to within the
required 1.5m or 5ft cover.

| |
Network name:
| Storm Sewer | 0
Network description:
Phase II Storm Sewer network
Network parts list:
|2 Storm Sewer v]|®|T
Pipe to create:
|t9 400 mm Concrete Pipe v |
Structure to create:

i |5 1,200 mm Cylindrical Structure b |

Layers...

Surface name:
|0 Carridor - Flow Village - (1) b | r;
Alignment name:
| <none> v | ar

D Erase existing entity
Use vertex elevations

Vertex Elevation Reference

(®) Outside Top

() Crown @
() Centerline
(O Invert

() Outside Bottom

OK Cancel Help

12. Now, click on OK.
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13. The pipes and structures are now created and will appear in the
drawing area, and also in the prospector. Next, we will see how
to create and modify

pipes using the Pipe Creation Tools.

10.6 Pipes Creation Tools

The second option to create

and edit pipe networks is by using the Pipe

Creation Tools. Using the tools, we can modify an existing network or
create a new one or set initial pipe network creation parameters. We
will have options to assign names, descriptions, layers, parts and much
more. Just like we did with the creation by object method.

Let's use the tools to modify an existing system, the Storm Sewer

network, and create a new one, the Sanitary Sewer.

We will modify the Storm Sewer network by adding the catchbasins

and their leads to the manholes.

1. First, select any part belonging the Storm Sewer, right click

and select Edit Network.

{=){Top][2D Wireframe]

NS,
STRUCTURE - (3)>

TOP.352.00
SE.INV 350.55
NW.INV 350,55

\“\5\51

/=]

/ @ Object Viewer..

e /

N Edit Network...

Repeat LAYOUTPIPEANDSTRUCTURE I
Recent Input »

Isolate Objects
Clipboard

Basic Modify Tools
Display Order

ElProperties..
“@Quick Select..

Network Properties...

Pipe Properties...
Edit Pipe Style...
Draw Parts in Profile View

Swap Part...
Disconnect from part
Apply Rules

Add Label

Select Similar

kggcammand: ¥Cancel*

B 353 |
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2. The Network Layout Tools opens and comes already set with

the network parameters like the surface, the alignment, and the
part family to use. We can still change them if needed.

Network Layout Tools - Storm Sewer &

i B e | ‘@2,896x305x2,946mmConcretelV| Gt 150 mm Concrete Pipe V& T 2| & B | S

Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

Let's explore a few of the layout tools. First is the Pipe Network
Properties.

< LX)
Network Layout Tools - Storm Sewer #

O = | @ [ 2,896x305x2,946 mm Concrete | ~ | | [ IEIIC YT V& T 2| & B %

Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

Once you click on it, you can change the Network name and
description from the Information tab.

A Pipe Network Properties - Storm Sewer [} X

Information ‘Layuut Settings ‘Pmﬁle I Section ‘Slatislics ‘

Name:

‘ Storm Sewer ‘

Description:
Phase II Storm Sewer network

Utility Type:
o Drainage v

Show tooltips

Cancel Apply Help

On the Layout Settings tab, you can change previous
parameters. That includes reference surfaces,
alignments, default layers, and Name templates. For example,
let’s name all catchbasins CB.XXX, where XXX is a number.

A Pipe Network Properties - Storm Sewer O X

Information Layout Settings ‘Pruﬁle ] Section \Slatis(ics \

Labels Default network layers
Structure plan label style: Pipe plan layer:
[ <none> v (T’ [C-sTRM-PIPE | &
Pipe plan label style: Structure plan layer:
[ <none> v || " | C-sTRM-STRC NE
Network parts list: Name templates
“ﬁ Storm Sewer v | o~ Pipes:
\ Pipe - (<[Next Counter(CP)]>) \ ]

Default object reference

Surface name: Structures:

T
‘O Corridor - Flow Village - (1) v | & S NeEonnertl K

Alignment name:
[=> Rose Diive v &

Cancel Apply Help
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6. On the Profile tab, we can specify the default label and layers to
assign to the network parts in profile view.

A Pipe Network Properties - Storm Sewer O X

Information ]Layuut Settings Profile WSectiun ]Statistics

Labels Default profile layers
Structure profile label style: Pipe profile layer:
4@ Data with Connected Pipes (Storm) ~ | B 7 & \ C-STRM-PROF | =
Pipe profile label style: Structure profile layer:
EProfile_Length Description and Slop g = ‘ C-STRM-PROF | =

Crossing pipe label style:

|<=’é Name Station and Top-Bottom Elev: ~ ‘ L AR

Cancel Apply Help

7. Onthe Section tab, we can set the defaultlayers in section view.
Meanwhile, Statics tab gives us a summary of all network parts.

8. Click OK to close the Pipe Network Properties window.

9. The next three items allow us to set the reference surface
alignment and the part list to use.

< X
Network Layout Tools - Storm Sewer @
i | & | o | I‘EJ 2,896 x 305 x 2,946 mm Concrete | V‘ L 150 mm Concrete Pipe V& T 2 & B “
Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

10. Next, we can choose, depending on the partlist we are using, the
specific structure and pipe we are creating. Since we are
creating catchbasins, let's go with a rectangular junction box.
Let's also choose a default 300mm or 12in pipe.

SO X

Network Layout Tools - Storm Sewer

H|l&| =| =\ ‘@ 750 x 750 mm Rectangular Structt V‘ ‘@300mmCunEreteP\pe V‘ &7 2 & B | &K

Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

11. Next, we can decide to create Pipes and Structures, Pipes Only
or Structures Only. That depends on our current needs. In this
case, we are creating more catch basins and leads, so we need
both.

Network Layout Tools - Storm Sewer

i [ e ‘EJ 750 x 750 mm Rectangular Structt ‘ ‘&9 300 mm Concrete Pipe ~ ‘ & 3 2| & B K
Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) AT AEs] ¥ Pipes and Structures

&  Pipes Only

& Structures Only
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12.

13.

14.

15.

16.

The next command allows us to Toggle Upslope/Downslope.
That means we can specify whether the slope of the pipe
network is upward or downward, in order to apply the proper
pipe rules.

< X"
Network Layout Tools - Storm Sewer %
W & = @ [©2896x305x2946 mm Concrete! - || [ IEHImICTTEIRTS | & - CRRERES]
Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

The next command allows you to delete network parts. You can
do the same in the drawing by simply selecting a set of parts and
hitting delete on the keyboard.

< X
Network Layout Tools - Storm Sewer @
i I = ‘EJ 2,896 x 305 x 2,946 mm Concrete | ‘ L 150 mm Concrete Pipe v 8T 2 @ | «

Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

Next, we have the familiar panorama vista, which gives us
access to a tabular view of the network parts and data.

Network Layout Tools - Storm Sewer

A& »| a8 ‘EJ 2,896 x 305 x 2,846 mm Concrete | ‘ L= 150 mm Concrete Pipe v 8 T 2
Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive

On the left side of the vista, we have two important tabs that give
us access to Structures and Pipes. We may also have a third one
giving access to the Grading Editor if a feature line is currently
in editing mode.

M0

Status  Name Descr... Style  Rule Set Render.. Type  Inner.. Rotati.. Refer.. Station Offset Refer..
0 Structure - (1) 1,200 r Storm S Basic ByLayer Junctior 1200.0C 0.0000 1 Rose Dr 0+260." -1.000n Corrido
<0 Structure - (2) 1,200 mr Storm S Basic Bylayer Junctior 1200.0C 0.0000 | Rose Dr 0+240.7 -1.000n Corrido
0 Structure - (4) 1,200 r Storm S Basic Bylayer Junctior 1200.0C 0.0000 | Rose Dr 0+141.t -1.000n Corrido
0 Structure - (3) 1,200 r Storm S Basic Bylayer Junctior 1200.0C 0.0000 | Rose Dr 0+200.! -1.000n Corrido
0 Structure - (5) 1,200 rr Storm S Basic Bylayer Junctior 1200.0C 0.0000 | Rose Dr 0+124.( -1.000n Corrido
Structure - (6) 1,200 r Storm S Basic ByLayer Junctior 1200.0C 0.0000 | Rose Dr 0+112.; -1.000n Corrido

Pipes

Structures
<
(=]

Insert... Insert.. Insert.. Conn..
561687 695892 353.25Z 1
561688 695874 352.77t 2
561692 695785 352.212 2
561689 695838 351.997 2
561692 695767 351.864 2
561692 695756 351.63€ 1

Hydr... Energy Grad...
0.000m 0.000m
0.000m 0.000m
0.000m 0.000m
0.000m 0.000m
0.000m 0.000m
0.000m 0.000m

Now that we have perused the layout tools let's use them to
create pipes and structures. Run the Pipes and Structures
creation command.

Network Layout Tools - Storm Sewer
i 2 = | ‘EJ 750 x 750 mm Rectangular Struct ‘ ‘@ 300 mm Concrete Pipe v ‘ L5} 3 2| & B K

Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: | &

&  Pipes Only

5]

Structures Only

x

P  PANORAMA
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17. Click in the middle of the first catch basin circle. Make sure you
have your circle object snap activated or use the CEN command
line alias.

/
/ g ,

105 ! /
Network Layout Tools - Storm ve
| & = | @ |©750x750 mm Rectangular Struct. v ‘ < 300 mm Concrete Pipe v ‘ 2| & | B <«
Parts List: Storm Sewer Surface: Corridor - Flow Village - (1) Alignment: Rose Drive 4

18. Once you click, the catchbasin is added. Next, bring your cursor
close to an adjacent manhole, then click once you notice the
small yellow symbol. That means that your pipe is being

connected to that structure.

\

19. The catchbasin and lead are now created and tied to the
connection manhole.

STRUCTURE - (3)
TOP.352.00
SE.INV 350.55
N.INV 351.05
NW.INV 350.55

157
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10.7 Renaming Pipes and Structures

Before proceeding further, let’s rename our storm structures to make
them more explicit. Instead of Structure - (X), let's use names like
DM.XXX (for Drainage Manholes), CB.XXX (for catchbasins), and
SS.XXX (for Sanitary Sewers). That will make the structures much
easier to identify.

To rename the storm manholes:

1. First, select one of the Drainage manholes, right-click and
select similar.

& e 4 % Basic Modify Tools  »
CB.].\ Display Order 4
57 TOP 351,93 N EPproperties..
SINV33106 - R

g Quick Select...

> Network Properties...

S S Edit Network...
by R STRUCTURE - (3) — Structure Properties...
E’ TOP 352-00\\ Edit Structure Style...
% SE.INV 350.55> < \ | Draw Parts in Profile View
NINV35L05 ~ SO | swar
NW.INV 350.55 \\\\ \~ Connect to part

N Disconnect from part

| Apply Rules

\ Add Label
\\\ |E2 Object Viewer... ~
N
S T

2. Next, from the ribbon, expand the Modify panel and run the
Rename Parts command.

==, Apply Rules

2 Change Flow Direction

m Reconnect Network

1 Modifv

3. Inthe Rename Pipe Network Parts window, specify the name
templates, starting numbers and increments. In this case, we
would like to start numbering at 100 and increment by one. We
are starting at 100 because the previous phase was assigned
numbers from 0 to 99. We also want to Rename existing parts.

A Rename Pipe Network Parts X

6 structures and 0 pipes selected

Rename structures:

Structure name template

Name: Starting number:
‘ SM.<[Next Counter(CP)]> ‘ ® | 100
Rename pipes:

Pipe name template

Name: Starting number:
‘P]PE<[Nexl Counter]> ‘ ] |100

Name conflict options
() skip number
(®) Rename existing parts

civil



Click on OK.

If you zoom in the drawing, you will notice that all Drainage
Manbholes, with the D symbol, have been renamed to the format
DM.XXX

‘ — Do —
></\ ‘ ey \\\

7 L143 ;
A /
/

DM.101-
S TOP 352.78> ——

Qe SEINV3E078 e\ \
D). NW.INV 350.78

M

A
DM.100
TCOP 353.25
WiINV 351.21

Next, use the layout tools to:

= First, create the rest of the CBs or catchbasins. Make sure the
incoming catchbasins inverts are at least at the same
elevations as the sewer pipes and that they have a positive
slope.

= Then, create acompletely new pipe network for the Sanitary
Sewer. Among the steps we used for the Storm Drainage
system, you can apply the following steps to create the
Sanitary Sewer network.

o Use the existing street centerlines to create manholes
and pipes.

o Insert a manhole at each major junction.

o Make sure each lot can be connected to a sanitary
sewer main.

o Label each pipe and manholes. Use the SS. XXX format
to renumber manholes.

o Set the Sanitary Sewer network layout settings, to
reference the corridor surface. Each part also needs
to reference the appropriate alignment. We can also
set default layers and name templates.

o Set the sanitary manholes to concentric structure
types. That will differentiate them from storm
structures, which are using a cylindrical style.

o Set the pipe diameters to 200mm or 8in for sanitary
mains.
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10.8 Projecting Pipes in Profiles.

Now, let’s project the pipe network in profile view, for better
visualization and annotation.

1. Right-click on one of the pipes or structures and select Draw
Parts in Profile View.

Isolate Objects »
Clipboard g -

Basic Modify Tools »
Display Order »

Properties...
‘#gQuick Select...

Network Properties...
Edit Network...

Pipe Properties...
Edit Pipe Style...

b Suy Draw Parts in Profile View

Swap Part...

Disconnect from part

Apply Rules

2. When prompted to select a profile view, select the Rose Drive
profile view. We can find it in the profiles area of the drawing.

x Command: _QSAVE
Command: AddNetworkPartsToProf
Q

|# - ADDNETWORKPARTSTOPROF Select profile view: -‘

3. Notice that the pipe lines will appear in the profile view.

Rose Drive PROFIL

Ty

355

354

353

352

351

C ] Il il L]

.

0+120 0+140 0+160 0+180 0+200 0+220
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4. Now, let's project all pipes and structures in the profile view. To

do so, right-click on the grids of the profile view and select
Profile View Properties.

oss Roze Drive FROCL

LLLLLEEETT Tty U LU

1

LUy |

Repeat 'NAVBARDISPLAY

354 Recent Input 4
Isolate Objects 4
Clipboard 4

Basic Modify Tools 4

Display Order »

E| Properties...

*?gQuick Select... I

” Profile View Properties...

351 Edit Profile View Style...

Inquiry...

i - - -

[ Object Viewer...

Select Similar

-

0+120 0+140 0+160 0+180 0+200 0+22

Activate the Pipe Networks tab. Currently only the projected
pipes or structures have the Yes/No option checked to Yes.

A Profile View Properties - Rose Drive1
Information | Stations | Elevations | Profiles |Bands | Hatch Pipe Networks | ‘
| Name Draw Description er Style Style Override
=3
< Pipe - (1) & Yes 400 mm Concrete Pi C-STRM-PROF Double Line (Storm)  [J <Not Overridden>
I & Pipe - (2) ONo 400 mm Concrete Pi Double Line (Storm) [ <Not Overridden>
|  Pipe - (3) CNo 400 mm Concrete Pi Double Line (Storm) [ <Not Overridden>
& Pipe - (4) ONo 400 mm Concrete Pi Double Line (Storm)  [J <Not Overridden>
& Pipe - (5) ONo 400 mm Concrete Pi Double Line (Storm) [ <Not Overridden>
@ Structure - (2) ONo 1,200 mm Cylindrical... Storm Sewer Manhole [ <Not Overridden>
& Structure - (4) ONo 1,200 mm Cylindrical... Storm Sewer Manhole [ <Not Overridden>
@ Structure - (1) ONo 1,200 mm Cylindrical... Storm Sewer Manhole [ <Not Overridden:>
| © Structure - (3) CONo 1,200 mm Cylindrical... Storm Sewer Manhole [1<Not Overridden>
& Structure - (5) ONo 1,200 mm Cylindrical... Storm Sewer Manhole [ <Not Overridden>
€ Structure - (6) ONo 1,200 mm Cylindrical... Storm Sewer Manhole [J <Not O
[ show only parts drawn in profile view
| [[]show only crossing pipes
oK Cancel Apply Help

4

To project a part to the profile view, we need their status to be a
Yes. To do that, select all of them by simultaneously pressing
CTRL + A on the keyboard to select all of them.

A cofile Vi Properties oseDivels

Information | Stations | Elevations | Profiles | Bands |Hatch ~Pipe Networks |

‘ Narm Description Style Style Override

(Stonm

r Manhole

[C]show only parts drawn in profile view
[C]show only crossing pipes

oK | Cancel | Apply Help

— Z

0+260
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Click on one of the No options in the Draw column to convert all
options from No to Yes.

A Profile View Properties - Rose Drive13 [m] X

Information | Stations | Elevations | Profiles | Bands | Hatch  Pipe Networks

[Jshow only parts drawn in profile view
[Jshow only crossing pipes

&) o | oww |

Click OK, and all parts should now appear in the profile view.

HIGHPTSTA: 155,78 LOW T STH- 14593)
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o
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10.9 Labeling a Pipe Network

We want to make construction plans more readable. So, after creating
the pipe network, we should add labels to the plan and profile
network parts. To do that,

1. First, reopen the Add Label dialog box, from the Annotate tab
of the ribbon, then run the Add labels command.

A

Home  Insert | Annotate
e

OJF &

Add Add _ Override Glyph

Labels ™ Tables M

Labels & Tables ~ LabelText

2. In the Add Labels dialog box, choose the options to label the
Entire Network Plan. Then choose the plan label styles for

pipes and structures and click on Add.

« X
Add Labels 8
Feature:
Pipe Network a7
Label type:
w7

Entire Network Plan

Pipe label style:
‘@m’ Plan_Length Description and Slope  ~ | L RN

Structure label style:
‘@m' Data with Connected Pipes (Storm) | L RN

Reference text object prompt method:

Command Line

Add Close Help

3. Click on a network part, pipe or structure, in plan view.

S | \,‘ f\?lglg'

Feature:
Pipe Network

Label type:
Entire Network Plan v

Pipe label style:
4 Plan_Length Description and Slope | [®

Y

Structure label style:
@ Data with Connected Pipes (Storm)  ~ | B 7 |

Reference text object prompt method:
Command Line

7

//

Add Close Help
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4. If the labels overlap other objects, you can move and position
them manually to a better spot.

N TOP 352.78
—~ SEINV350.78
~D)~. NW.INV 350.78

5. You can also edit label styles just like any other Civil 3D object.

\\ ~ Isolate Objects 4
~ Clipboard 4
Basic Modify Tools 4

D M. 1 0 1 DiSPlay.Order R
TOP 352,78 B

SE.INV 350.78

Edit Label Text...
Clear Label Text Override

Label Properties...

Edit Label Style...

Flip Label
Reverse Label
Reset Label
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6. Next, let's add labels to the network in profile view. Return to
the Add Label dialog box. This time, for Label Type, select the
Entire Network Profile and click Add.

o

Add Labels ?
Feature:
Pipe Network w7
Label type:
Entire Network Profile &7
Pipe label style:

‘éTS Profile_Length Description and Slope - | L2 | TR

Structure label style:
‘é’é Data with Connected Pipes (Storm) | 173 | M

Crossing pipe label style:
I Nl <] (m]] (=

Reference text object prompt method:
Command Line w7

Add Close Help

7. You will be prompted to select the parts to label.

.| Command:

"~ ADDNETWORKPROFLABELS
Select part (in profile view) contained in the network to be labeled:

8. Go to the Rose Drive profile and click on one of the parts.

L

‘/

\.

\

civil



10.10 Creating pipe and structure tables

As the pipe network grows, it will be harder to keep an inventory of all
parts included in the network. A table would be a good option to
provide more information on the network. We can include parts
information, including connections, inverts, slopes, descriptions,
coordinates, and more. To add a pipe network table, follow these steps:

1. Select a part of the network (pipe or structure).

2. Let’s start with a structure table. On the ribbon, run the Add
Structure command.

ﬂv\ Oe d o s o B
Home Insert Annotate  Modify

® |E|¢

- & Properties
/vy
Add | Add | Reset .
Labels | Tables | Labels Isolate Objects

Lab neral Tools ¥
Add Structure
Start] 2018.EN.V1.10.P

TOOLSH D Add Pipe -1

8 [

. Object Viewer

3. The Structure Table Creation dialog box presents the table
creation generic options. Among the choices, we have Table
Style, Table Layer, Split Table, and Static or Dynamic
Behaviors. The only thing new here is the option to create a
table By network or by Multiple selections. Pick By network
to create a table for the entire Storm Sewer network. Then, click
OK to create the table.

A Structure Table Creation X
Table style:
‘:ﬁ Structure with Pipes ~ | AR
Table layer:
| C-STRM-TABL [E:
(®) By network

Select network:

|5“ﬁ Storm Sewer ~ | 03

(O Multiple selection

11 Split table

Maximum rows per table: 20 =
Maximum tables per stack: 3 =
Offset: 40.00mm

Tile tables
(®) Across () Down

Behavior
Reactivity mode:
() Static (®) Dynamic

civil



4. Click somewhere close to the other tables in the drawing to

insert the Structure Table.

Parcel Line Table STRUCTURE TABLE
Line# | Length Direction STRUCTURE NAME; DETALLS: PIPES IN: PIPES OUT
144 | 2000 | N25°21'13.60"E mﬁ?“;;;‘zs
DM.100 SUMP = 36111 400 mm WINV351.21
145 | 22.99 | S64°38'59.58"E IV OUT 351212
L46 | 2000 | N25°21'13.60°E PE—
147 | 22.99 | §64°38 59.58"E RIM =352.78
DM.101 SUMP=350.38 | 400 mm SEINV=350.78 | 400 mm NW.INV350.78
148 | 1381 | S64°38 59.58"E INVIN=350.775
INV OUT = 350.775
149 | 2000 | N25°21'13.60°E
1200 mm
150 | 850 | S64°38'59.58"E RIM = 352.21
DM.103 SUMP=349.81 | 400 mm SEINV=350.21 | 400 mm NW.INV 350.21
151 | 850 | S64°38'59.58"E INVIN = 350212
INV OUT = 350.212
152 | 2000 | N25°21'13.60°E
1200 mm
153 | 850 | S64°38 59.58"E RIM = 352.00
SUMP=350.15 | 400 mm SEINV =350.55
L4 | 850 | S64°38'5958'E DM.102 INVIN=350547 | 300 mm N.INV=351.05 | *00™m NW-INV350.55
o1 . INVIN = 351.052
155 | 2000 | N25°21"13.60°E INVOUT < 350.547
156 | 850 | S64°38 59.58"E 777 mm
o35 . RIM = 351.93
157 | 850 | S64°38'59.58"E CB1 SUMP 349,06 300 mm S.INV 351.06
158 | 2000 | N25°21'13.60'E INVOUT = 351.058
o 3g . 1200 mm
159 | 850 | S64°38'59.58"E v
160 | 857 | S64°38 59.58"E DM.104 SUMP=349.46 | 400 mm EINV=349.86 | 400 mm W.INV349.36
INVIN = 349.864
L61 | 2000 | N25°21'13.60°E INV OUT = 349.864
162 5.85 | N78°07'41.02°E 1200 ];m
RIM =351.64
163 | 1184 | N25°04'54.40°E DM.105 SUMP=349.24 | *00mm EINV=319.64
INVIN = 349636

5. Use the same previous steps,
the Pipe Table.

used for the structures, to insert

A Pipe Table Creation

Table style:

[ETName Size Length Slope

Table layer:

| C-STRM-TABL

(®) By network
Select network:

|ﬁ“ﬁ Storm Sewer

() Multiple selection

14 Split table

Maximum rows per table:
Maximum tables per stack:
Offset:

Tile tables

(®) Across

Behavior
Reactivity mode:

() Static

() Down

(®) Dynamic

Cancel

Help

NOTES
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6. Clickin the drawing area to insert the Pipe Table.

Pipe Table
NAME SIZE LENGTH | SLOPE | START STRUCTURE | END STRUCTURE
Pipe-(1) | 400 mm | 19.3m | 2.27% | Structure- (1) Structure - (2)
Pipe- (2) | 400 mm 40.2m 0.57% | Structure - (2) Structure - (3)
Pipe-(3) | 400 mm | 59.0m | 0.57% | Structure- (3) Structure - (4)
Pipe- (4) | 400 mm 17.8m 1.95% | Structure - (4) Structure - (5)
Pipe-(5) | 400 mm | 11.4m | 2.00% | Structure- (5) Structure - (6)

NOTES
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| 11 SECTIONS I

11.1 Introduction

Cross sections enable us to examine existing and proposed surface
elevations. In Civil 3D, section data is defined and displayed using
sample lines grouped in a collection called a sample line group.

The Civil 3d sample line creation wizard allows us to create cross-
sections. We can create them at given intervals, and at a specified left
and right distance from the alignment centerline.

In this project, we will create cross-sections at 20m or 50ft intervals
along Rose Drive. To do this, we need to create sample lines that will
represent the stations where the sections will be cut.

11.2 Creating sample lines

1. Open the 11.01-Sections dwg file in the Lesson 11 practice
folder. You will notice that we did a little more work in the
drawing from where we left in the last lesson. In particular, we
created the sanitary and water network. We have also projected
these two networks in their respective profiles and added labels
in plan and profile views.

2. To create sample lines, launch the Sample Lines creation

command.
N = N R R L TR A% B G .5 s o 5| cp2018ENVLI
Home Insert Annotate Modify Analyze View Manage Output Survey  Autodesk 360  Autod]|

x ‘ ‘*fﬁi' Points ~ \E Parcel ~ j Alignment ~ * Intersections ~ i Profile View ~
@5 Surfaces ~ ,\j Feature Line - i Profile ~ SS‘ Assembly ~
— =

Toolspace| . " —
I = 3y Traverse ~ (&5 Grading ~ W Corridor 5ii Pipe Network = | {7 Section Views ~

Palettes ~ Create Ground Data ¥ Create Design ¥ Profile & Section Views

3. When prompted to select an alignment to create sample lines
for, press Enter at the command line. Note that you can directly
click on the alignment in the drawing to select it. However,
clicking in the drawing is not recommended when you have a
huge number of overlapping alignments. We could potentially
click on the wrong alignment.

Command: _AeccCreateSamplelLines
"~ CREATESAMPLELINES Select an alignment <or press enter key to select from list>: -
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4. In the Select Alignment window, select Rose Drive and click

OK.

A Select Alignment X
Name Description (T3
“*Inside Face of Curb <Description>

> Inside Face of Curb (1) <Description>
> Intersection - Rose Dr - Lavender Ct - ... <Description:
> Intersection - Rose Dr - Lavender Ct - ... <Description>

>Intersection - Violet Cir - Lavender Ct -... <Description>
> Intersection - Violet Cir - Lavender Ct -... <Description:

>Lavender Court <Description>
Lavender Court-Left-3.500 <Description>
> Lavender Court-Left-3.500 (9) <Description=
>Lavender Court-Right-3.500 <Description>

avender Court-Right-3.500 (10) <Description>

<Description>
~*Rose Drive-Left-3.500 <Description>
“*Rose Drive-Right-3.500 <Description>
~>South Face of Curb <Description =
“*Violets Circle <Description>
“*Violets Circle-Left-3.500 <Description>
~>Violets Circle-Right-3.500 <Description =

5. Inthe new Create Sample Line Group dialog box, select a Civil
3D object that can be sampled, such as surfaces, corridors, and
pipe networks. In the current situation, we will choose all
existing surfaces and the corridor. In this same window, we can
specify the sample line styles, as well as the layer. Let’s leave all
the options to the default ones and click on OK.

A Create Sample Line Group x
Name: Sample line style:
SL Collection - <[Next Counter(CP)]=| | @ | [-Road Sample Line v]|m T ®
Description: Sample line label style:
|</’é Section Name v | LSRN

Sample line layer:

_ . [cROAD-5AMP NE:

Alignment:

Rose Drive |
Select data sources to sample:

Type Data Source Sample Style Section layer Update Mode
i Existing Ground Existing Ground C-ROAD-5CTN Dynamic

& EG-STRIP Existing Ground C-ROAD-SCTN Dynamic

& Storm Sewer C-STRM-SCTN Dynamic

& Sanitary Sewer C-STRM-SCTN Dynamic

i Watermain C-STRM-SCTN Dynamic

B Corridor - Flow Village Basic C-ROAD-CORR-SCTN  Dynamic

L& Corridor - Flow Villa... Existing Ground C-ROAD-5CTN Dynamic
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6. Next, we are presented with the Sample Line Tools that will
enable us to create sample lines according to our
specifications. It’s not the most obvious thing to notice. But, the
sample line creation method and the working alignment are
displayed at the bottom of the toolbar. In this case, we can see
that the current method is By Station.

Sample Line Tools
<[Sample Line Station Value]>/| = T e e R N | R . S 4

Current method: By stations Alignment name: Rose Drive

7. Let’s go ahead and provide more details for the sample lines
creation. On the Sample Line Tools, create new sample lines By
range of stations.

ey
Sample Line Tools .
‘ <[Sample Line Station Value]> | i@ T BT & zl £ | B
Current method: By stations Alignment name: Ros A JEETEETTeTRe B 1ol

A ¥ At a Station
m From corridor stations
Ty Pick points on screen

=} Select existing polylines

8. Then, in the Create Sample Lines-By Station Range window,
we will proceed as follows:

9. First, set From Alignment Start and From Alignment End
values to false. This means that we don’t want to create sample
lines, thus sections, on the entire length of the alignment.
Therefore, we need to specify where we want to start and end.
Click inside the text box to the right of Start Station. To the right
of the -0+000.00, click on the small green cube and white arrow

icon ﬂ Next in the drawing, click on Rose Drive, just before
the start of our project, on the west end. Maybe, at station
0+100m or 0+320ft. Alternatively, if you know the exact
station where you want your sections to start, you can just type
in the station values.

Station Range

From alignment start False

Start Station -0+000.00m B

10. Our start is now set.

Station Range
From alignment start False
Start Station 0+100.00m

civil



11.

12.

13.

14.

Repeat the same process to set the End Station. This time, to
specify the station, click on the alignment, just before the
roundabout at the east end, something like station 0+280.00m
or 0+920.00ft.

E Station Range

From alignment start False
Start Station 0+100.00m
To alignment end False

End Station 0+280.00m ar

Next, we need to specify the Swath Widths. This means how far
left or right of the alignment centerline we want to sample. We
want to cover the entire right of way and maybe a few meters or
feet inside the lots. So 15m or 50ft on both sides will be more
than enough. Note that we have an option to Snap to an
alignment for the definition of the swath width. This option
extends the sample lines out to an alignment, an offset alignment
for instance, rather than a fixed width. This scenario does not
apply to us, so we will simply choose False on both accounts.

B Left Swath Width
Snap to an alignment False
Width 15.000m
B Right Swath Width
Snap to an alignment False
Width 15.000m

Next is another important item on the list, the Sampling
Increments. To use regular incrementvalues, we need to set the
Use Sampling Increments line value to True. We will enter
20m or 50ft along both tangents and curves. We don’t need to
worry about spirals since we don’t have any on this street.

¥ sampling Increments
Use Sampling Increments True
Increment Relative To Absolute Station
Increment Along Tangents 20.000m
Increment Along Curves 20.000m
Increment Along Spirals 20.000m

Finally, we need to set some Additional Sample Controls, to
create, or not, more sample lines at specific locations along the
alignment. Let’s go ahead and answer True for At Range Start
and At Range End. This is specifically important when
calculating material quantities. They are, most of the time,
computed using the average area method between two sample
line stations. This is so that you don’t miss quantities by not
creating sample lines at the start and end of the project.




El Additional Sample Controls

At Range Start True
At Range End True
At Horizontal Geometry Points False
At Superelevation Critical Stations False

15. Once you are done with the Create Sample Lines window, click
OK to create the lines.

A Create Sample Lines - By Station Range X
Property Value
E General
Alignment Rose Drive

B Station Range

From alignment start False
Start Station 0+100.00m
To alignment end False
End Station 0+280.00m
E Left Swath Width
Snap to an alignment False
Alignment Rose Drive
Width 15.000m
= Right Swath Width
Snap to an alignment False
Alignment Rose Drive
Width 15.000m
= Sampling Increments
Use Sampling Increments True
Increment Relative To Absolute Station
Increment Along Tangents 20.000m
Increment Along Curves 20.000m
Increment Along Spirals 20.000m
B Additional Sample Controls|
At Range Start True
At Range End True
At Horizontal Geometry Points False
At Superelevation Critical Stations False

16. When requested to choose additional locations to create sample
lines at the command line, hit Enter or Escape.

"""" Command :
B9 ' - CREATESAMPLELINES Specify station along baseline: -
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17. Observe the sample lines created at each major station every

20m or 50ft.

T TofI2D Wirsframe]

infratechcivil.com/courses




11.3 Checking sampled sources

Before creating the sections, you may need to check if all the surfaces
have been properly sampled. Remember that, if a surface is created
after the sample lines, the surface will not be included in the set of
samples. So, we need to make the Sample Lines Group aware of newly
available sources. To do that,

1. First, right-click on one of the sample lines.

/

S L\ cp1oo™L
\\\é\\;fmm :
Q R

\ ‘w:;z\

2. Select Sample Additional Sources from the ribbon.

—h [_l‘\.l _> i];\ P & Compute Materials
= - * %4 Generate Volume Report
Sample Line Group Edit Sample Create |
Properties  Properties Sample LinejMore Sources] Section View 7 Create Mass Haul Diagram
| Medify Launch Pad ¥

3. If prompted to, click on one of the sample lines again.

4. In the Section Sources, on the left side, there’s a section called
Available sources. On the right side, we have a list of already
sampled sources. If we had created any new source, surface or
pipe network, after the sample lines, they would be shown in the
left section. In our case, we have sampled all the sources. On the
other hand, maybe we don’t want to use certain sources in the
sections. Case in point, we don’t need to show the EG-STRIP
surface. To remove it from the sampled list, select it and click on
the Remove button.

A Section Sources X
Sample line group name: Alignment name:
‘ SL Collection - 1 ‘ | Rose Drive

| For previously sampled sources, only stations at which sections are not present will be sampled with settings as displayed
v below. Existing sections will be unchanged

Available sources: Sampled sources:
Name Name Style Layer Update Mc
(i Existing Ground Existing Grou  C-ROAD-SCTN Dynamic
B s ing oy CRoMD SO Dy |
[ Corridor - Flow Village  Basic C-ROAD-CO... Dynamic
s Corridor - Flow Village ... Existing Grou C-ROAD-SCTN Dynamic
& Storm Sewer C-STRM-SCTN  Static
 Sanitary Sewer C-STRM-SCTN  Static
TR Ee # Watermain C-STRM-SCTN  Static
< >

Cancel Apply Help
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NOTES
5. The EG-STRIP is now removed from the list.

A Section Sources x
Sample line group name: Alignment name:
‘ SL Collection - 1 ‘ ‘ Rose Drive
For previously sampled sources, only stations at which sections are not present will be sampled with settings as displayed
below. Existing sections will be unchanged
Available sources: Sampled sources:

Name Name Style Layer Update Mc
[ Corridor - Flow Village  Basic C-ROAD-CO... Dynamic
i~ Corridor - Flow Village ... Existing Grou  C-ROAD-SCTN Dynamic

Add 5> 7 Storm Sewer C-STRM-SCTN  Static
! Sanitary Sewer C-STRM-SCTN  Static
~ 3 Watermain C-STRM-SCTN  Static
Remove <<
< >
Cancel Apply Help

6. Click OK to exit the Section Sources window.

;m infratechcivil.com/courses



11.4 Creating Cross Sections

To create the cross-sections,

1. From the ribbon, on the Home tab, run the Create Multiple
Views command.

& Intersections ~ i’ Profile View ~ VAN SR - 3
&5 Assembly ~ ~% Sample Lines AN CRN = RS
ﬁ‘ﬁ Pipe Network ~ ﬁ Section Views '| _._)' v (D~ H - [_._
i | 0‘{) Create Multiple Views
v2r L+ —
A ‘I Create Section View

g
/';;(| Project Objects To Multiple Section Views

-

o
ol | Project Objects To Section View

2. On the General page, we can specify the parent alignment,
sample line groups, stations, description, style and more
information. Select the automatic option and click on Next.

A Create Multiple Section Views - General X
» General Select alignment: Sample line group name:

Section Placement & [ISL Collection - 1 v e

Offset Range Station range

X Start: End:

Elevation Range

Elevation Range @ Automatic |70 +000.00m ‘ ‘0 +440 58m ‘

Section Display Options

Data Bands (O User specified: -0+000.00m | 0+440.58m =

Section View Tables

Section view name:
|<[Sect|on View Station]> (<[Next Counter(C[‘ Ind

Description:

Section view layer:

| ¢-ROAD-5CTN-VIEW NE=
Section view style:
PRecadconio] 1Iml-][m

< Back Next > Create Section Views Cancel

;m infratechcivil.com/courses



3. On the Section Placement page, we have two options. We can
either create the sections with a pre-existing drawing template
or place them temporarily in the drawing area. For now, let’s
place them as a draft in the model and click on Next.

A Create Multiple Section Views - Section Placement X
General Pick a placement option, then choose a group plot style.
» Section Placement Placement Options

Offset Range O Production - Use a layout from a template file (.dwt) to place sections on sheets.

Elevation Range Template for cross section sheet:

Section Display Options nuitemplate\Plan ProductioniCivil 3D (Metric) Section.dwt|ISO A1 Section 1 to 1000
=ection Display Options

Data Bands (®) Draft - Place sections in a grid in model space. Sheets cannot be created using this option
Sec ble:
- A= Group Plot Style:
[Tsasd EINIE
Preview

< Back Next > Create Section Views Cancel

4. On the Offset Range, we can specify the offset range of the
section views. We have sampled 15m or 50ft on each side, but
let’s create the view for 20m or 75ft on each side and click on
Next.

A

General Offset range
Left: Right:
() Automatic ‘-15 00m ‘ ‘15,00m ‘

Section Placement

) Offset Range

Elevation Range (®) User specified -20.00m | [2000m ‘
Elevation Range

Section Display Options

Data Bands

< Back Next > Create Section Views Cancel Help
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5. Onthe Elevation Range page, specify the elevation range in the
section view. Let’s go with the automatic range option and click
on Next.

General

Offset Range

P Elevation Range

Data Bands

Section Placement

Section Display Options

Section View Tables

A Create Multiple Section Views - Elevation Range

Elevation range

Minimum: Maximum:
@ Automatic “*Varies™ ‘ ‘“Vanes"
Height:
() User specified 15.00m
Section views height option:
From lowest elevations of all sections
From mean elevations of all sections Select section

Follow a section

(3 Existing Ground

/wfhr\u

< Back Next >

Create Section Views

Cancel

6. On the Sections Display Options page, specify the sampled
items we would like to display in the section views. Let’s choose
to display all of them and click on Next.

General

Offset Range

Elevation Range

Data Bands

Section Placement

P Section Display Options

Section View Tables

A Create Multiple Section Views - Section Display Options

( i) Clip grid option will be ignored if the selected section view style is set "clip to highest section” option.

Select sections to draw:

Name Draw Clip Grid Label Set Style Ove!
& Existing Ground @ _No Labels  Existing Gr... O <N
[ Corridor - Flow Village _No Labels  Basic O <N
i Corridor - Flow Village Co... (o] _No Labels  Existing Gr... O <N
7 Storm Sewer
-3 Sanitary Sewer
! Watermain

< Back Next >

Create Section Views

Cancel
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On the Data Bands page, define the properties and locations of
the data bands to attach to each section view. This can be
information such as surface elevations, pipe data, and the like.
The last page would have been the Section View Tables where
we could set volume table properties for the section view.
However, since we haven’t calculated the volumes yet, that
option is greyed out. So, click on Create Section Views to create
the sections.

A Create Multiple Section Views - Data Bands X
General Select band set:

Section Placement [78 Offsets Only MM

Offset Range (1) The section view(s) include data bands. Please select the source surface(s) for the data

A M. Y5/ bandannotation
Elevation Range

Section Display Options List of bands
b Data Bands Location:
T s Bottom of section view ™

Set band properties:

Band Type Style Surfacel Surface2

Section Data Offsets Horizontal Corridor - Flow Village ... Corridor - Flow Village

< Back Next > Create Section Views Cancel

Next, we are prompted at the command line to specify the origin
of the section views.

, ~ CREATEMULTIPLESECTIONVIEW Identify section view origin: AI

Click somewhere on the screen to create the section views. Here,
we see an example of sections of the existing and final surfaces:

o —— ;
] )
F ]
: i RRCaEE] [
s T v asny bl
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11.5 Sections view group properties

11.6 Bands

It would be convenient to show some information along the sections.
That's where Bands come in. Most of the time, we attach them as tables
associated with each section. We can use them to display design
information, including profile elevations, cut and fill data, pipe
networks, and much more.

1. Let's add some bands to show the elevation information for the
proposed and existing surface along with cut and fill depths. To
do that,

2. Select a cross-section view,

3. Rightclick on Section View Group Properties.

[~ {Topl[2D Wireframe] ,4_]0+160
358 358
Bedecosioobooedodenteuisodoodedudanterioniordoflededecierioni Jodofuobedieeduadectorionieed Repeat Zoom
egedudechentented Recent Input »
356 356
e@ecforferiorfredrpegeeentrofreoeeesfesiesiredpe EEBERERR Isolate Objects »
------ Clipboard »
354 354 Basic Modify Tools 3
--------- Display Order 4
.................. EProperties...
<352 352> “HgQuick Select...
"""""""""" Section View Properties...
Edit Section View Style...
A : : : 350 Section View Group Properties...
----- Begeitpoprfodofeduainioiopofrfudninbifiohedigidogrotubrprirdegononel Update Section View Layout...
$dedededided ] } i
348 - . — — 1 ‘ — 348 Move to Section View Group.
""" 3e) e Bradeepefetend Peopeegerteet ed L Perefetend Zoom to Sample Line
SEXRSRBERBEIBXBEX/CRBA EREEERBRRA BXRBESRER Inquiry...
346 346 .
Y 20 410 0 10 20 [ Object Viewer.
| { Select Similar

4. The Section View Group Properties window is the main place
where you edit section view settings and styles. Here, you can
create or modify Group plot styles, band sets, profile styles,
view offsets, elevations, and sections styles. For example, let’s
see how to work with bands. Let’s click on Change Band Set.

A

Section Views |Secticns |

| Sample line group name: Alignment name:

Sl Colletion -~ 1

Section view lst

Section View Group Plot . Sele Change Band Set_Change Volume . Profile Grade____Offset and Eleva..._Station Start station End stafion

S Section View Group - 1 Basic Road Section [= ] E] [ 0412000 0+260.00

Road Section
Road Section
Road Section
Road Section
Road Section
Road Saction
Road Section
Rosd Section

aK Cancel Apgly Help
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5. Click on Add __"99> _three times to add bands. We will have
four in total, one for the stations, one for the existing ground,
another one for the proposed ground and the last one for cut
and fill depths.

Band type: Select band style:
Section Data ~  |=6 EG Elevations ~| || TR Add=>>
List of bands
Location:
Bottom of section view »
Band Type Style Description Gap Major Int... Minor Int... Label Star... Label End... Surfacel ~ Surface2  Weeding  Stagger L.
Section DadDﬂseks Horizontakg 10.00mm ] ] Corridor -...|Corridor -...|0.000 |Stagger b.
Section DadEG Elevations =g 12.50mm ] 5] Corridor -...[Corridor -...[100.000  |No Stagge.
Section DataEG Elevations i 12.50mm ] & |Corridor -...|Corridor -...[100.000 _ |No Stagge
Section DataEG Elevations o3 12.50mm [10.000m  |5.000m 3] ™ |Comridor -...|Corridor .. [100.000 _|No Stagge |
\'L
x
< >
[+#] Match major/minor increments ta vertical grid intervals Import band set... Save as band set...

6. Inthe Gap column, change values to zero for all bands, except
the offset horizontal. We will setitat 15mm or 0.6in, to put it
below the section border margin.

A Section View Group Bands - Section View Group - 1 X
Band type: Select band style:
Section Data ~ | |75 EG Elevations v | BT Add>>
List of bands
Location
Bottom of section view v
Band Type Style Description] Gap ajor Int... Minor Int... Label Star... Label End... Surfacel ~ Surface2  Weec
Section Data [Offsets Horizontal g 15.00mm @ B |corridor -...|Corridor -...J0.00C
Section Data [FG Elevations = [0.00mm = M |Corridor -...|Corridor -...[100.C
Section Data [EG Elevations | 0.00mm g B |Corridor -...Corridor -...[100.C
Section Data [EG Elevations B [0.00mm ] B |Corridor -...|Corridor -...[100.C U
L
x
< >
[“] Match major/minor increments to vertical grid intervals Import band set... Save as band set...
Cancel Apply Help

7. Click OK twice to preview the bands. You will notice that more
adjustments are needed to the bands. To do that, we have
several options such as changing text sizes, widths or heights of
the bands, or increasing the spacing between sections.
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8. Let's start by adjusting the width of the bands. Return to the
Section View Group Properties window.

A Section View Group Properties - Section View Group - 1 o X

Section Views |Sections

Sample line group name:

SL Collection - 1 Rose Drive
Section view list:
Section View Group Plot .. Style Change Ban.. Change Vol.. Profile Grade Offset and .. Station Start station _End station
S8 Section View Grou... Basic Road Section ]
0+120.00 (2) Road Section 0+120.00
0+140.00 (3) Road Section
0+160.00 (4) Road Section
0+180.00 (5) Road Section
0+200.00 (6) Road Section
0+220.00 (7) Road Section
0+240.00 (8) Road Section
0+260.00 (9) Road Section

Alignment name:

v ww

9. Open the Change Band Set page.

A

Section Views |Secticns |

| sample line group name:

Allgnment name:

| (S Calledion 1 Rose Drive
Section view list:
Section View Group Plot __Style Change Sand Set__Change Volume ___Profike Grade Offset and Eleva__Station Start station End station
5 Sectian View Group - 1 Basic Foad Saction J E = [ 0412000 0+
0+120.00 (2) Road Section
| 04140.00 3} Road Saction
L 0+160.00 3 Road Section
| 0+180.00 (51 Road Saction
| 0+200.00 (6
- 0422000 (7)
- 0+240.00 (8)
! 0+260.00 (9 Foad Section

oK Cancel Apply Help

10. To adjust the widths and heights of a band, for example, the
Offsets Horizontal one, click on the small band style symbol to
its right gand edit it in the Pick Band Style dialog box.

A Ppick Band Style X

|EE Offsets Horizontal v | E@: M | =

OK

B  Create New

Cancel I  Copy Current Selection

L2 v Edit Current Selection
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11. On the Band Details tab, in the Layout section, assign

O aheight of 10mm or 0.4in,
O atextbox width of 40mm or 1.6in and
O a0 for offset from band.

A Section Data Band Style - FG Elevations O X

Information Band Details ‘Display}Summary‘
Title text Labels and ticks
At:

Compose label... | Major Increment | (O Full band height ticks
E‘é':,?g,}?,fgemm (®) Small ticks at:
Layout Sample Line Vertices N
) Grade Breaks Tick size:

Band height: 10.00mm Incremental Distance ] Top
Text box width: 40.00mm [Imiddle 20.83mm

Offset from band: Bottom

Compose label...

Text box position:
Left of Band

S E

OK Cancel Apply Help

12. The first band style is already set to Offsets Horizontal. So, we
will leave that one as-is. It will represent the station values of
the section view.

A Section View Group Bands - Section View Group - 1 b4
Band type: Select band style:
Section Data ~ | |75 EG Elevations v | BT Add>>

List of bands

Location
Bottom of section view ~
Band Type Style Description Gap Major Int... Minor Int... Label Ster... Label End... Surfacel  Surface2  Weec
Section Data sets Horizontal I 0.00mm 5.000r o E |corridor -... |Corridor -...[0.00C
Section Data [EG Elevations G| 0.00mm )00m [c] 5] Corridor -... |Corridor -..[100.C
Section Data |EG Elevations g 10.00mm 00 © ¥ corridor -... [Corridor -...[100.C
Section Data [EG Elevations | 0.00mm 5.000r o] ] Corridor -... |Corridor -...|100.C &
&
x
< >
[“] Match major/minor increments to vertical grid intervals Import band set... Save as band set...

Cancel Apply Help
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NOTES
13. Next, change the EG Elevations style to FG Elevations by
clicking on the small band style symbol to its right E

A Section View Group Bands - Section View Group - 1 x
Band type: Select band style:
Section Data ~ | |78 EG Elevations v| BT R Add>>
List of bands
Logation:
Bottom of section view b
Band Type Style Description Gap Major Int... Minor Int... Label Star... Label End... Surfacel  Surface?  Weec
Offsets Horizontal | 10.00C
[Section Data Corridor -... 00..
Section Data [EG Elevations | . 100.C
\Seﬂion Data |EG Elevations TP‘ \ |l]‘00mm —.“\Ccnidm . i3
<
4
< >
[*] Match major/minor increments to vertical grid intervals Import band set... Save as band set...
Cancel Apply Help
14. Then pick the FG Elevations Style in the Pick Band Style
dialog box.
A Pick Band Style X
BTG Flevations] v |||’
15. On the third line, we are already set with the EG Elevations
styles, which we will use for the existing.
List of bands
Location:
Bottom of section view ™
Band Type Style Description Gap Major Int... Minor Int... Label Star... Label End... Surfacel
‘Seclion Data ‘fosels Horizontal 10.000m
Section Data FG Elevations
[EG Elevations ¢
&
®
< >
Match major/minor increments to vertical grid intervals Import band set... Save as band set...
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16. On the last line, select the Cut or Fill band style.

17. Click OK on all the windows and observe the changes. We
already see an improvement in the bands.

350 350
348 348
346 346
OFFSET -20 -10 0 10 20
FG ELEVATIONS
EG ELEVATIONS
EG ELEVATIONS

18. However, we still need to populate the band with elevation
information at the major stations. Also, the line styles could also
use some improvements. To populate the elevation data, we
simply need to assign surfaces to the different bands, so they
know which elevation to display. We also need to verify the
weeding factor. Sometimes, it prevents data to be displayed. A
quick note that the weeding option is used when we don’t want
to display the information at intervals too close. So, if we choose
a weeding of 20m or 75ft, for example, the labels will be shown
at a minimum every 20m or 75ft. All labels between this
interval will be weeded out.

19. Return to the Section View Group Properties and open the
Bands window.

A Section View Group Bands - Section View Group - 1 X
Band type: Select band style:
Section Data ~ | |=& Cutor Fill v | |B 7| R’ Add>>

List of bands

Location
Bottom of section view ~

Band Type Style D... Gap Major Int... Minor Int... Label Star... Label End... Surfacel Surface2 Weeding

5

Offsets Horizontaks - Corridor - Flow Vil... Existing Gro... 0. S

Section Data FG Elevations =5 0.00mm r ] 1 |Corridor - Flow Vil... [Existing Gro...[100.000 [N
Section Data [EG Elevations =g 0.00mm 0.000r D00 ] ] |Corridor - Flow Vil... [Existing Gro...|100.000 N 8
Section Data ICut or Fill = 0.00mm 5] |Corridor - Flow Vil... [Existing Gro...|100.000 N T
a
x

< >

[“] Match major/minor increments to vertical grid intervals Import band set... Save as band set...

Cancel Apply Help

20. As expected, we need to assign the proper surfaces and also
change the weeding from the default values to zero. Make sure
all surfaces in the Surfacel column are set the Corridor
Surface, and the ones in the Surface2 column are set to the
Existing Ground surface.




NOTES

A Section View Group Bands - Section View Group - 1 s
Band type: Select band style:
Sedtion Data ~ | | Cut or Fill ML AL Add>>
List of bands
Location:
Bottom of section view ~
Band Type Style D... Gap Major Int... Minor Int... Label Star... Label End... Surfacel Surface2 Weeding S
0 rridor - Flow Vil E
FG Elevations =5 0.00mm  |10.000m ] 5] |Corridor - Flow Vil N
EG Elevations ag  |0.00mm__ [10.000m g & |corridor - Flow Vil... [Existing Gro..0.000 N
Section Data ICut or Fill oy 0.00mm 10.000m ] ] |Corridor - Flow Vil... [Existing Gro...|0.000 N T
&
®
< >
[+] Match major/minor increments to vertical grid intervals Import band set... Save as band set...

oot [ mon | e

21. Click OK to close the Section View Groups Bands window. The
bands are now filled with data, at all offsets, where we have an
existing or proposed ground elevation.

346 346
OFFSET -20 -15 -10 -5 0 5 10 15 20
" 3 "
FG ELEVATIONS 8 b g
ki 2 b 3 o b1 5
EG ELEVATIONS o o o ] o ] 4
EG ELEVATIONS g g g
Y
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22. Now let’s go a little deeper in the band's rabbit hole and explore
where they are set up to display the information they show.
Return the Section View Groups Properties window and from
there, open the Section View Group Bands window. Let’s edit
the FG Elevations style by clicking on the symbol to its right and
edit the style.

* Onthe Information tab, we have the usual style records.

* The Band Details tab is where most of the setup is done.
The Title text section is where we set up the band title,
the information that is displayed to the left of the band
data. In this case, we have Offsets, FG Elevations, EG
elevations, and so forth. To change it, simply click on
Compose label; and change the content in the Label
Style Composer.

A Section Data Band Style - FG Elevations [m] X

Information Band Details IDispIay ‘Summary‘
Title text Labels and ticks
Al

Compose label... | (O Full band height ticks

Minor increment

(®) Small ticks at:

Centerline
Layout Sample Line Vertices .
Y Grade Breaks Tick size:

Band height: 10.00mm Incremental Distance [“]Top
Text box width: 35.00mm [Imiddle 20.83mm
Offset from band: Bottom
Text box position:

Left of Band ~ Compose label...

OK Cancel Apply Help

= The Label and ticks area is where we decide the data
to display, at specific locations. That can be Major and
Minor stations or increments, centerline, sample line
vertices, grade breaks, and incremental distances. Our
labels are displayed at major stations. So, let's select
Major Increment and click on Compose label to set the
label content.

A Label Style Composer - Major Increment b
General Layout |Dragged State |
LR Preview Section Data Band Style
Distance from Centerline v AT [ ¥ ® ||
Property Value "
© General
Narme Distance from Centerline
Visibility True
Anchor Component <Feature>
Anchor Point Band Middle e
Text
Contents <[Section1 Elevation(Um|P1JRMJA..
Text Height 1.70mm
Rotation Angle 90,0000 (d)
Attachment Middle center
X Offset 0.00mm
¥ Offset 0.00mm
B Color W BYLAVER
Lineweight Bylayer
Maximum Width 0.00mm
= Border =
Wicibilit e Ealen bt
Cancel Apply Help
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In the label style composer window, the most
important line is the Contents. So, click on there to edit
the content of the label. In the Text Composer Editor
window, we can choose different properties to display,
including distances, offsets, Section 1 (our proposed
ground) or Section 2 (the existing ground) and
elevations. We can even estimate cut and fill by choosing
to display the difference between Section 1 and 2.

A Text Component Editor - Contents

Format Properties <[Section1 Elevation(Um|P1|RN|AP|GCJUN[Sn|OF)]3]

Properties:

Section1 Elevation V|| =
Distance from Centerline
Distance from Centerline Side
Offset from Centerline

Offset from Centerline Side

Section1 Elevation

Section2 Elevation

Section1 Elevation Minus Section2 Elevation

Section2 Elevation Minus Section1 Elevation
YroupTTgSyTIoT T

Digit grouping 123456789
Sign sign negative '-'
Output full
Ln1Col 1
Import Text... Cancel Help

Click OK twice to return to the Section Data Band Style
window. On the Display tab, we can edit the visibility and
format settings for the section view component styles,
including borders, titles, and labels.

Click OK four times to close all the windows.
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| 12 VOLUMES I

12.1 Introduction

When a design is complete, we need to estimate material quantities for
construction cost estimation.

The quantity of each of the components and their management on-site
will impact the bottom line of the project. So, it’s in the designer’s best
interest to provide an accurate quantity estimation. In
addition, operation, maintenance, and management of materials can
also add a cost. For example, identifying cut and fill material locations
along a road would enable better earthworks cost management. For
instance, we can identify borrow and storage locations. Civil 3D
provides tools to both estimate quantities and locate them, including
asphalt, concrete, gravel base, subbase, earthworks, and more. This is
done by using surfaces or subassembly structures.

12.2 Material List

1. Open the 12.01-Volumes dwg file in the Lesson 12 practice

folder.

2. Activate the Analyze tab and run the Compute Material
command.
|i8} civil 3D A% Fy @ D fe =| C3D2018.EN.V1.11 - VOLUMES.dwg [

Modify ~ Analyze  View Manage Output Survey  Autodesk 360  Autodesk InfraWorks  Help  Ad

o 73 Edit in Storm Sewers kB = 5

o A, Edit in Storm and Sanitary Analysis = Volumes Dashboard i
V|S|b|||ty' Drive In®rference Grading Volume N
Check ack &4 Analyze Gravity Network Tools 7Y

Design ™ Volumes and Materials

3. In the Select Sample Line Group window, select the Rose
Drive alignment and the associated sample line group, then
click on OK.

A Select a Sample Line Group X

Select alignment:

|‘33 Rose Drive

Select sample line group:

[ SL Collection - 1 v| | &
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4,

5.

In the Compute Material window, we are provided with a
default material list called Cut and Fill, courtesy of our default
template. However, let’s copy and modify it to suit our needs.

A Compute Materials - SL Collection - 1 X
Quantity takeoff criteria: Volume calculation method:
|5-?}- Cut and Fill ~ ‘ E@ hd Average End Area ~

E  Create New

Curve correction tolerance 1.0000 5]  Copy Current Selection

ot % v Edit Current Selection

cts with same name

Name in Criteria terial Name

EH5°  Surfaces ~|@  Pick from Drawing

lEB” G <Click here to set all> “VARIES™

. &7 EG <Click here...> Ground Removed

: &7 G <Click here...> Ground Fill

[ BT DATUM <Click here to set all> *VARIES*

: ~(%7 DATUM <Click here...» Ground Removed
7 DATUM <Click here...» Ground Fill

517 Corridor Shapes

First, let's change the name, as we are not only interested in Cut
and Fill material. We would also like to estimate other materials.
So, in the Quantity Takeoff Criteria window, switch to the
Information tab and change the Name simply to Materials.

A Quantity Takeoff Criteria - Cut and Fill [Copy] O X

Information IMateriaI List\

Name: Created by: Date created:
\ |Autadesk, Inc. \ \ 2018-11-03 11:32:23 AM |
Description: Last modified by: Date modified:

|Autodesk, Inc. \ \ 2018-11-03 11:32:23 AM |

Cancel Apply Help
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6. Now switch to the Material List tab. Remove the materials
already on the list. We need to learn how to create them by
ourselves. Select each line item and click on the delete icon to

remove it.

A Quantity Takeoff Criteria - Materials

Information Material List
Add new material

Add a subcriteria

Condition

round Removed

(54 Ground Fill

O X
Define material
Data type: Select surface:
‘@ Surface ~ ‘ | <Type new or select> ~ | L] X
Quantity Ty Cut Factor Fill Factor Refill Factor  Shape Style

Fill

1.000 Fill Material

\

< >
Define from a sample line group
Cancel Apply Help
7. Now, the list of materials must be completely empty.
A Quantity Takeoff Criteria - Materials 0 X

Information Material List

Add new material

e, |[o.

Material Name

Define material

[

Data type: Select surface:
5 i ‘@ Surface ~ ‘ | <Type new or select> ~ |
Condition Quantity Ty Cut Factor Fill Factor Refill Factor

Shape Style

Define from a sample line group

Cancel Apply Help
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8. Next, let's start creating our list. Click on Add new material.

A Quantity Takeoff Criteria - Materials O X

Information Material List

Define material
| Add new material | g
Data type: Select surface:
Add a subcriteria ‘ﬁ) Surface ~ ‘ | <Type new or select> ~ | b ®

a, |[a.

i | @

Material Name Condition Quantity Ty Cut Factor Fill Factor Refill Factor  Shape Style

8% Material - (1) Cut 1.000 1.000 Basic

Define from a sample line group

OK Cancel Apply Help

9. Then choose Surface in the Data Type drop-down and choose
the Existing Ground in the Select a surface drop-down menu.
Next, click on the “+” icon to add the surface to the material we
have just created. Repeat this process by choosing, this time, the
Corridor Flower Village Surface.

A Quantity Takeoff Criteria - Materials O X
Information Material List
Define material
Add new material
Data type: Select surface:
Add a subcriteria |ﬁ> Surface ~ | ‘ Corridor - Flow Village - ( ~ ‘ X
o, || o
Pl &
Material Name Condition Quantity Ty Cut Factor Fill Factor Refill Factor _ Shape S
=184 Material - (2) Cut 1.000 1.000 Basic
& Existing Ground Above
- (7 Corridor - Flow Village ... Above
< >
Define from a sample line group
Cancel Apply Help

10. Now, we need to define the material by specifying the Condition
that defines it. The condition is the criteria on which to base the
calculation. Among the choices of condition, we have the
following options:

= Above: which means that an area above this surface is
included in the calculation.

= Below: means that the area below this surface is
included in the material definition.
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11. Let’s use the condition definitions to create a Cut material. We
have a Cut material whenever a material needs to be removed,
meaning the proposed surface is below the existing surface. So,
the condition is that the material is below the Existing surface
and above the Propose Surface. Using the definition of
Conditions, we can define the Cut material.

=  We first need to add a new material and call it Cut.

» Then, we will add the two surfaces, proposed and
existing.

» Next, we need to change conditions to put:
1. the existing ground as Below; and
2. proposed surface as Above.

= Lastly, we need to change the Quantity Type to Cut.

A Quantity Takeoff Criteria - Materials O X

Information Materfal List
Define material

Data type: Select surface:
|C> Surface ~ | ‘ Corridor - Flow Village - ( v ‘ E) i

Add new material

Add a subcriteria

Material Name Condition Quanti Cut Factor Fill Factor Refill Factor  Shape

S
- I TR
(% Existing Ground Below ‘

(& Corridor - Flow Village ... Above

X

Define from a sample line group

oK Cancel Apply
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12.Use the previous steps to add the definition for the Fill
material. We have fill when the proposed surface is higher than
the existing ground and dirt must be hauled in to fill the
additional void. Using the definition of Conditions, we can
define the fill material.

= First, add a new material and call it Fill.

= Then, add the same two surfaces, proposed and existing.

= Next, we need to change conditions to the contrary of
the cut material, and

= lastly, we need to change the Quantity Type to Fill.

A Quantity Takeoff Criteria - Materials O X
Information Material List
Define material
Add new material
Data type: Select surface:
A6 & ke |Q> Surface ~ | ‘ Corridor - Flow Village - ( ~ ‘ Ci ®
5, |[ax
i | @
Material Name Condition Quantity Type Cut Factor Fill Factor Refill Factor ~ Shape
=84 Cut Cut 1.000 1.000 Basic
¢~ (% Existing Ground Above
|~ Corridor - Flow Village ... Below
=184 Fill Cut 1.000 1.000 Basic
- Existing Ground Below
~ (% Corridor - Flow Village ... Above
< >
Define from a sample line group
Cancel Apply Help

13. Now that we finished the earthworks materials, we need to
define the structure type materials. That will include asphalts,
concretes, and others. Let's start with the asphalt. We have two
lifts of asphalts, pave 1 and pave 2. We can estimate the
materials separately or use the include option to combine them.

A Quantity Takeoff Criteria - Materials O X
Information Materfal List
Define material
Add new material 5
Data type: Select corridor shape:
Add a subcriteria |.£-‘ Corridor Shape ~ ‘ Pave2 v ‘ R ®
i | @
Material Name Condition Quantity Type Cut Factor Fill Factor Refill Factor  Shape
=8 Cut Cut 1.000 1.000 Basic
(% Existing Ground Above
.~ Corridor - Flow Village ... Below
18 Fill Cut 1.000 1.000 Basic
| Existing Ground Below
i~ Corridor - Flow Village ... Above
- — I I NN
-4 Pavel Include
& Pave2 Include
< \ >
Define from a sample line group
Cancel Apply Help
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14. Use the previous steps to add the following list of materials, in
addition to the Cut and Fill, that we already did:

= Asphalt, which will have two lifts, pave 1 and pave 2
» The granular base

* The subbase material

* And the concrete composed with curb and sidewalk

materials.
A Quantity Takeoff Criteria - Materials O X
Information Material List
Define material
Add new material Od
Data type: Select corridor shape:
Add = subgiteria |2 Corridor Shape ~ | [ sidewalk v x

Material Name Condition __ Quantity Type Cut Factor _ Fill Factor __ Refill Factor Shape Style
=84 Cut Cut 1.000 1.000 Basic

@ Existing Ground Above

& Corridor - Flow Village ... Below
=84 Fill Cut 1.000 1.000 Basic

& Existing Ground Below

 Corridor - Flow Village ... Above
=88 Asphalt Structures Basic

&% Pavel Include

&4 Pave2 Include
=84 Base Structures Basic

&% Base Include
=84 Subbase Structures Basic

&% SubBase Include
- S O ™ N N N

&% Curb Include

&3 Sidewalk Include

Define from a sample line group
Cancel Apply Help

15. Click OK to close the Quantity take Off Criteria window.

16. Next, on the Compute Materials page, we need to Map Objects
with name, to match the criteria and the drawing’s surface or
corridor shape names.

A Compute Materials - SL Collection - 1 X
Quantity takeoff criteria: Volume calculation method:
‘5«7} Materials v | Cillig Average End Area >
Curve correction tolerance 1.0000 (d) I Map objects with same name ‘I
Name in Criteria Object Name Material Name
=% Surfaces
= & Existing Ground <Click here to set all> *VARIES*
: & Existing Ground <Click here...> Cut
i & Existing Ground <Click here...> Fill
=& Corridor - Flow Village - (1) <Click here to set all> *VARIES*
; @ Corridor - Flow Village - (1) <Click here...> Cut
& Corridor - Flow Village - (1) <Click here...> Fill
& Comridor Shapes
& Pavel <Click here...> Asphalt
~ &% Pave2 <Click here...> Asphalt
& Base <Click here...> Base
~ &4 SubBase <Click here...> Subbase
& Curb <Click here...> Concrete
&% Sidewalk <Click here...> Concrete
OK Cancel
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A Compute Materials - SL Collection - 1

Quantity takeoff criteria:

Volume calculation method:

‘5-?}- Materials v | Ci | - Average End Area
Curve correction tolerance | 1.0000 (d) ‘ | Map objects with same name
Name in Criteria Object Name Material Name

= Surfaces

. H& Existing Ground <Click here to set all> *VARIES*
& Existing Ground Existing Ground Cut
f & Existing Ground Existing Ground Fill
i 2@ Corridor - Flow Village - (1) <Click here to set all> *VARIES*
& Corridor - Flow Village - (1) Corridor - Flow Village Corridor -... Cut
H & Corridor - Flow Village - (1) Corridor - Flow Village Corridor -... Fill
[=+&% Corridor Shapes
&% Pavel Corridor - Flow Village Pave1 Asphalt
&3 Pave2 Corridor - Flow Village Pave2 Asphalt
&% Base Corridor - Flow Village Base Base
&3 SubBase Corridor - Flow Village SubBase  Subbase
& Curb Corridor - Flow Village Curb Concrete
&4 Sidewalk Corridor - Flow Village Sidewalk  Concrete
oK Cancel Help

NOTES
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12.3 Material Tables

1. Click OK to close the window.

2. The volumes have now been computed. All we have left to do is
display them. Let’s generate the material tables. On the
Analyze tab, run the Material Table command.

:|':‘._‘; Fr (D D o =| C3D2018.ENV1.11 - VOLUMES v2.dwg [

Analyze  View Manage Output  Survey  Autodesk 360  Autodesk InfraWorks  Help  Ad

B

@ \%} *3 Edit in Storm Sewers - o, od
) A, Edit in Storm and Sanitary Analysis Volumes Dashboard : ™ a3
Drive Interference Grading Volum .
sy

Check &4 Analyze Gravity Network Tools

Design ¥ Volumes and Materials

3. Let's first display the Cut materials table.

A Create Material Volume Table XK
Table style:
|E||3 Area and Volume v ‘ L 2RAEN .}
Table layer:
| C-ROAD-SHAP-TABL | =3

Select alignment:

Select sample line group:

[ sL collection - 1 V]|

Select material list:
Material List - (1) ~

Select a material:

Cut »
LI Split table
20 =
3 =
40.00mm
Tile tables
Across Down
Behavior
Reactivity mode:
() static (®) Dynamic
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4. Click OK and when prompted, click somewhere on the screen
to create the material table.

Material Table
Station Area | Volume | Cumulative Volume
0+100.00 | 0.00 | 0.00 0.00
0+120.00 | 0.26 | 246 2.46
0+140.00 | 1.06 | 11.23 13.69
0+160.00 | 2.90 | 39.33 53.02
0+180.00 | 1.11 | 40.10 93.12
0+200.00 | 0.24 | 13.52 106.64
0+220.00 | 0.40 | 641 113.04
0+240.00 | 0.90 | 12.97 126.02
0+260.00 | 0.00 | 8.85 134.87
0+280.00 | 0.00 | 0.00 134.87

5. Use the previous steps to produce the list of materials for Fill,
asphalt, base, subbase, and concrete.

Material Table Material Table Material Table
Station | Area | Volume | Cumulative Volume Station | Area | Volume | Cumulative Volume Station | Area | Volume | Cumulative Volime
0+100.00 | 0.00 | 0.00 0.00 0+10000 | 0.00 | 0.00 0.00 010000 | 0.00 | 0.00 0.00
0+120.00 | 026 | 246 246 0412000 | 210 [ 2124 | 2124 012000 | 035 | 3.50 3.50
0+140.00 [ 106 | 1123 | 13.60 014000 | 0.58 [ 2628 | 47.52 0+140.00 | 092 | 1176 | 15.26
0+160.00 | 290 | 39.33 53.02 0+160.00 | 0.00 | 5.87 5339 0+160.00 | 0.36 | 12.75 28.00
0+180.00 | 111 | 4010 | 93.12 0-18000 | 0.08 | 0.82 5421 0+180.00 | 036 |7.20 3520
0+20000 024 | 1352 | 10664 0+20000 | 0.68 | 7.59 61.80 0-200.00 | 0.36 | 7.20 4240
0+220.00 | 040 | 6.41 11304 0+22000 | 0.73 14.03 7583 0+220.00 | 0.36 | 7.20 49.61
0+240.00 090 | 1297 | 12602 0+24000 | 0.16 | 8.90 8472 0-240.00 | 0.36 | 7.20 56.81
0-260.00 | 000 | 885 13287 0+26000 | 0.00 | 1.65 86.38 0+260.00 | 0.00 | 3.60 6041
0+280.00 | 0.00 | 0.00 13487 0-28000 | 0.00 | 0.00 86.38 0+28000 | 0.00 | 0.00 60.41

Material Table Material Table Material Table
Station Area | Volume | Cumulative Volume Station Area | Volume | Cumulative Volume Station Area | Volume | Cumulative Volume
0+100.00 | 0.00 | 0.00 0.00 0+100.00 | 000 | 0.00 0.00 0+100.00 | 0.00 | 0.00 0.00
0+120.00 | 0.70 | 7.00 7.00 0+120.00 | 042 | 423 423 0+120.00 | 0.35 | 3.50 3.50
0+140.00 | 185 | 2351 | 3051 0+140.00 | 021 | 650 10.73 0-140.00 | 092 | 1176 | 15.26
0+160.00 | 0.72 | 2549 56.01 0+160.00 | 042 | 6.35 17.08 0+160.00 | 0.36 | 12.75 28.00
0+180.00 [ 072 | 1440 | 70.41 0+180.00 | 042 | 845 2553 0-180.00 | 0.36 | 7.20 3520
0+200.00 | 072 | 1440 8481 0+200.00 | 042 | 845 3398 0+200.00 | 0.36 | 720 4240
0+220.00 | 072 | 1440 | 9921 0+220.00 | 042 | 845 42.43 0+220.00 | 0.36 | 720 4961
0+240.00 | 0.72 | 1440 113.62 0+240.00 | 042 | 845 50.88 0-240.00 | 0.36 | 720 56.81
0+260.00 [ 000 | 7.21 12082 0+260.00 | 0.00 | 423 55.11 0+260.00 | 0.00 | 3.60 60.41
0+280.00 | 0.00 | 0.00 12082 0+280.00 | 000 | 0.00 55.11 0+280.00 | 0.00 | 0.00 60.41

6. Next, like most Civil ivil 3d entities, you can change the display
of the table by editing their style. It would be neat, for example,
to display the name of each material in the table. To do that,
select one of the tables, right-click and Edit Table Style.

e Volume

Repeat ADDMATERIALVOLUMETABLE
n W Recent Input 4
Material Table
Station Area | Volume | Cumulal Isolate ObjedS b
0+100.00 | 0.00 | 0.00 0.00 Clipboard 4
0+12000 | 2.10 | 2124 | 21.24 . ;
H Basic Modify Tools »
0+14000 | 0.58 | 2628 | 47.52 .
H Display Order »
0+160.00 | 0.00 | 5.87 5339
|| 0+180.00 | 0.08 | 0.82 5421 Properties...
0+200.00 | 0.68 | 7.59 61.80 ‘¢.’;Quick Select...
0422000 | 0.73 | 1403 | 7583
[ Table Properties...
|| 0+24000 | 0.16 | 8.90 84.72
0+260.00 | 0.00 | 1.65 86.38 Edit Table Style...
0+280.00 | 0.00 | 0.00 86.38 Sitie medk

NOTES
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In the Table Style editor, you can modify the content and
appearance of the table. Double-click on the title of the table to

open the Text Component E

ditor.

A Table Style - Area and Volume

O X
Information Data Properties |Display | Summary
Table settings Text settings
D Wrap text Title style: Height:
Maintain view orientation S e
Repeat title in split tables Header style: Height:
sancrd .
Repeat column headers in split tables
Data style: Height:
Sorting calumn: 1 5| Order: Ascending
Structure
Material Table i
Station Area Volume Cumulative Volume ®
Column Width = Automatic \élAlJlD \'—'LlAutumalic IgAutumatic
Column Value <[Sample Line Raw S... <[Matgffal Area(Usq_... <[Incremental Materi... <[Cumulative Materia...

oK

2

In the editor, highlight Material Table, then select Material
Name in the Properties drop-down menu. Next, click on the
horizontal arrow, to overwrite the current content.

A Text Component Editor - Column Contents

Format Properties

Properties: ,
Material Name 4 v || =

I A

Material Table]

Modifier Value
Ln 1 Col 1 AUCAPS
Import Text... Cancel Help
A
A Text Component Editor - Column Contents ke
Properti :
fonal broperties |<[Material Name(CP)]>
Properties:
Material Name v =
Modifier Value
Ln 1 Col 1 AUtoCAPS
Import Text... Cancel Help
|
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NOTES
9. Clickto close the Text Component Editor window.

10. Now, switch to the Display tab.

= Select all the components by clicking on the first one,
using the Shift key on the keyboard and clicking on the
last one.

= Next, change all colours to White.

*» Then, turn on Title Area Fill component and change its
colour to 41, for example.

A Table Style - Area and Volume ] X

Information \Data Properties Display ISummary

View Direction:
Plan &7

Component display:

Component Type Visible Layer Color Linetype | LT Scale L A
Overall Border . C-ANNO-TABL-TTBL [white ByLayer 1.0000 By
Title Separator . C-ANNO-TABL [white Bylayer 1.0000 By
Header Separator . C-ANNO-TABL [Jwhite Bylayer 1.0000 By
Data Separator ) C-ANNO-TABL thile ByLayer 1.0000 By
Data Divider * C-ANNO-TABL [ Jwhite BylLayer 1.0000 By
’l C-ANNO-TABL-PATT [IER |Bylayer ~ 1.0000 By
Header Area Fill l} C-ANNO-TABL-PATT [ Jwhite ByLayer 1.0000 By
Data Area Fill 'l} C-ANNO-TABL-PATT [Jwhite ByLayer 1.0000 By
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11. Now in the drawing, all tables have changed to display the name
of the materials.

Cut Fill Asphalt
Station | Area | Volume | Cumulative Volume Station | Area | Volume | Cumulative Volume Station | Area | Volume | Cumulative Volume
0+100.00 | 0.00 | 0.00 000 0+100.00 | 0.00 | 0.00 0.00 0+100.00 | 0.00 | 0.00 0.00
0+120.00 | 0.26 | 246 246 0+120.00 | 210 | 2124 [ 2124 0+120.00 | 035 | 350 350
0+140.00 | 106 |1123 | 13.69 0-140.00 | 0.58 | 26.28 | 47.52 0+140.00 | 092 | 1176 | 1526
0+160.00 | 290 | 3933 | 53.02 0+160.00 | 0.00 | 5.87 5339 0-160.00 | 0.36 | 1275 | 28.00
0+180.00 | 111 | 4010 [ 9312 0+180.00 | 0.08 | 0.82 5421 0+180.00 | 0.36 | 7.20 3520
0420000 | 0.24 | 1352 | 106.64 0+200.00 | 0.68 | 7.59 6180 0+200.00 | 036 | 7.20 4240
0+220.00 | 0.40 | 641 113.04 0+220.00 | 0.73 | 1403 [ 7583 0+220.00 | 0.36 | 7.20 49.61
0+240.00 | 0.90 |12.97 | 126.02 0+240.00 | 0.16 | 8.90 84.72 0-240.00 | 0.36 | 7.20 5681
0+260.00 | 0.00 | 8.85 134.87 0+260.00 | 0.00 | 1.65 86.38 0-260.00 | 0.00 | 3.60 60.41
0+280.00 | 0.00 | 0.00 134.87 0+280.00 | 0.00 | 0.00 86.38 0+280.00 | 0.00 | 0.00 60.41
Base Concrete Asphalt

Station Area | Volume | Cumulative Volume Station Area | Volume | Cumulative Volume Station Area | Volume | Cumulative Volume
0+100.00 | 0.00 | 0.00 000 0+100.00 | 0.00 | 0.00 0.00 0+100.00 | 0.00 | 0.00 0.00
0+120.00 | 0.70 | 7.00 7.00 0412000 | 0.42 | 423 423 0+120.00 | 0.35 | 3.50 3.50
0+140.00 | 1.85 | 2351 [ 30.51 014000 | 0.21 | 650 10.73 0-140.00 | 0.92 | 176 | 1526
0+160.00 | 0.72 | 25.49 36.01 0+16000 | 042 | 635 17.08 0+160.00 | 036 | 1275 28.00
0+180.00 | 072 | 1440 | 70.41 0-180.00 | 0.42 | 845 2553 0-180.00 | 0.36 | 7.20 3520
0+200.00 | 0.72 | 1440 | 8481 0420000 | 0.42 | 845 3398 0+200.00 | 0.36 | 7.20 4240
0+220.00 | 0.72 | 1440 [ 99.21 022000 | 0.42 | 845 42.43 0+220.00 | 0.36 | 7.20 49.61
0+240.00 | 0.72 | 1440 | 11362 0:240.00 | 0.42 | 845 5088 0-240.00 | 0.36 | 7.20 5681
0+260.00 | 0.00 |7.21 120.82 0+260.00 | 0.00 | 423 5511 0+260.00 | 0.00 | 3.60 6041
0+280.00 | 0.00 | 0.00 120.82 0+280.00 | 0.00 | 0.00 5511 0+280.00 | 0.00 | 0.00 6041

civil




12. What is even more interesting about the tables is that we can
modify the profile and observe instant updates to the volume
calculations. That's because the profiles were used to create the
corridor surface. Which in turn was used to estimate the
volumes. For example, if there is too much cut material, you can
incrementally raise the profile, at strategic stations, until the cut
and fill volumes balance out.
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