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Class Description

Are there some tasks you want to automate for more precision and speed while working in AutoCad Civil

3D software? When should you flex Dynamo’s abilities or develop a custom Add-in with .NET API?

If you have ever wondered when or why you should use one solution over the other, then this session will

help clarify your choices. Some typical scenarios will be discussed, examining two options, and assessing
their pros and cons.

In this session, you will be inspired and equipped to bring automation to your AutoCAD Civil 3D models.
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Autodesk Civil 3D

Civil 3D is a civil infrastructure design and documentation software supports BIM (Building Information

Modeling) with integrated features to accelerate design efficiencies, automate construction

C

Streamlines work C30

documentation, and improve project delivery.

Redefines construction documentation

Facilitates data exchange

Supports BIM to integrate processes




What's new: Civil 3D 2021.1

* Project Explorer

* Pressure Network Enhancements

 Rail Profile View Bands

* Connector for ArcGIS Enhancements

* BIM 360 Collaboration for Civil 3D Enhancements
* Feature Line Editing Tools

* Generic Object Layer Support

 API Additions




Why Automation?

The new normal
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Automation in Civil 3D

' Dynamo ) ' é@am API(Add-ins) DQI
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Automation in Civil 3D

Each option - Dynamo and the .NET API:

Power

Skill Required
Time to Build
Flexibility
Robustness

Deployment
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What is Dynamo

TLEEEERE 30 v

3D 2020 Drawingl.dwg
Home Inset  Annc

Manage | Output Survey  Rail  Tra nt Infr ks C e Help Add-ins T 3 5 o -

- E Mew Shortcuts Folder r' Manage Data Shortcuts Play B E- & Import £ Visual Basic Editor 2% Layer Translator —
Sp © & Manag Pray B BB I 2 Imp By % y 11’-"

Create Data "~ ssmEE e | N Record _ S:—!r i Bxport Load Run W4 Visual LISP Editor BH Check

y ¥ i
Import Purge Reference Define Property Sets | Dynamo  Run Script

Shortcuts @ Set Working Folder 2~ Synchronize References Interface Palettes W% Edit Aliases - Application Script ¥ Run VBA Macro E& Configure

Data Shortcuts - Action Recorder = Customization Applications - CAD Standards Styles Property 5et Data | Visual Programming

Drawing1

Visual Programming

EEEL s v 5 Autodesk Civil 30 2020  GLENWOOD.dwg

Home Insert Annotate

it 8 Benwardell - A @ -
View Manage Output Survey Rail Transparent  InfraV Featured Apps | Geolocation || Drive

.‘a i} New Shortcuts Folder I; Manage Data Shortcuts ' P ray B E‘g -I @ '-:JT,I Import ,,';: Visual Basic Editor 2% Layer Translator *’ 1 S b’ E
. ~t £, I Set Shortcuts Folder B Validate Data Shorteuts =2 cul ¢ B bport K¢ Visual LISP Editor @ Check » B » ¢
reate Data ecor

User Tool Import Purge Reference Define Property Sets
Shortcuts . Set Working Folder  [E1. Synchronize References Interface Palettes % Edit Aliases = Application Script §# Run VBA Macro E&% Configure

Data Shortcuts ~ Action Recorder ~
Start GLENWOOD*
i TOOLSPACE
[ ]

| Active Drawing View v
("}} Points
& k& Point Groups
) Surfaces
@ (57 AW Existing_Ground
- () DRIVE

Customization Applications ~ CAD Standards Styles Property Set Data  Visual Programming

Prospector

LIGHT_PLACEMENT_Glenwood_EB.dyn

vector L b

otherVector

rotationAxis

Create Block

sourceBlock BlockReference

position

normal

rotationDegrees

"LIGHT_POLES"; >'>\ scaleFactors
layer

block

omo is now available.

Current Station:54+50.00'



AutoCAD - ~

Document i Block Dynamic
i Reference Blocks
i \. J
i - ™

Blocks
\ Y,
i -~ ~
i Polyline
Layers \ J
i ~
| Polyline3D
Document | olyline

: Y,

Select by Select by

Dynamo for
Selection
AutoCad &

Solid

Object Model

AutoCAD

Civil 3D ———

Alignment by Corridor by
Name Name

Alignments

Selection

Alignment COGO Point Applied Subassembly
Subassembly Parameter

Baseline Corridor
Regiun Feature Line

—

Object Model Corridors

Feature Line




Use Cases

EwEL I Autodes D 2020 Silo Springs CogoPts.dwg 8 Benwardell ~ ¥ A~ @ -

Home t A ) View  Ma Output  Survey Rail T en f Collaborate ro

Properties .¢. .¢. £ Renumber %a Lock Points ¥ Import Points _¢* [% Create Point Group
Object Viewer

A
: 5 e 4= Datum <’; Unlock Points ‘:‘_. Export Points ." Import Points
Add Edit Label Inquiry Edit/List Point Group Geodetic Y, Create
Tables Text 7, Isolate Objects  Points  Properties @ Elevations from Surface Calculator B} Transfer Points  Points g Create Surface
Labels & Tables General Tools Modify Analyze COGO Point Tools ~ Launch Pad
Start Silo Springs CogoPts* X
TOOLSPACE [~1Topl(2D Wireframe]
[ ] LmH ‘

Active Drawing View v

0840 SQ°FT
=-[2) Silo Springs CogoPts

. 0.24 ACRES
- (") AIW_Existing_Ground

21

10010 SQ FT "L,O;’fj’ ’
0.23 ABRES ;f 10 B

ector

110.00
110.00°

v o“
@7  BamyEG-3-11-19 ¢
@ ()7 detention daylight | *
@& EARTH :

. R @ <] _eatth pond ot ’
- Site Design L |
&' Feature Lines N—xﬂ A7
#1227.61 o, o | o

Ler

o) @ Sites - |
- Catchments
- H Pipe Networks | {

° ° ﬂ Pressure Networks 2 9
¢ a ] e S] n @[ Corridors @ \/\'/O t er I\/] etel Cogo Point
G- @ Assemblies ‘ - : Number a3
0 Intersections 1 Style RS Basic

) Xf Survey
[E] View Frame Groups
- [#] Data Shortcuts [D:\PROJECTS\Dynamo... ‘
(% Surfaces

» Integration

Layer C-ROAD-COGO-PT
Description ~ Water Meter
{ Easting 1438345.0646'
Northing 436269.6625"
Elevation 122402
Grid Easting 1438345.0646"

m‘_ Pressure Networks Grid Northing  436269.6625'
m Corridors Latitude N37° 01' 47.01"
[E] View Frame Groups Longitude W93® 11'32.14"

Scale Factor  1.000
Convergence -0° 25' 00.88"
Layer C-ROAD-COGO-PT

« Civil 3D Toolkit

= jo g " _ 40~ = @ 350 Do =
eoe ERRAV=40- -+ €350 PE A=

€ Dynamo - %

SIGN_Place_Cooridor_CSV_Glenwood_El TunnelObjectTest.dyn

B
Q
UD]
o

L
0

v BASELINE AND TBM TUNNEL - RINGS

Baseline CoordinateSystemByStation ‘+ RING — il ALIGNMENT ]

baseline > ateSystam |

station >

* | F— vj—T_v— #*
. erca! > e ) ) & 3 il
) Calculate |nsert|on o Y - | F/'\
Read CSV file _ 3 —— ) | i
us.Glnuex - . > Geometry ) ;
> T Point.ByCoordinates P >
=
List.GetitemAtindex
st > item
ndex >

Get Baseline

Selection.CorridarByName
String

name > Corridor §
EB CORRIDOR | >
docu >

DEBUG RINGS

name >

Document

s

nsert block reference

document > Block BlockReference.Create

o > sourceBlock > BlockReference |
- sicon >
List. GetitemAtindex e
normal >
Code Block st > tem
o = rotationDegrees >
2 ndex > 5
| String >
block >
Document ModetSpace o)
document > Biock

o]




Dynamo for Civil 3D — Rail Design

_ AUTODESK" ARCHITECTURE,
ENGINEERING § CONSTRUCTION
COLLECTION

Dynamo for Civil 3D

Design Automation
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Dynamo for Civil 3D — Parametric Array
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Dynamo for Civil 3D
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Description

The Alignment design check class.

The AlignmentDesignCheckCollection class,

The AlignmentDesignCheckRoot class.

Base class for all Civil exceptions.

Constants used by the Civil APL

Marks the program elernents’ version when they are deprecated.

The abstract design check class.

The exception that's thrown when an attempt is made to access a non-existent entity. For
example, calling ProfileEntity.EntityBefore() on the first entity.

This class controls the selection state of a point type. The class is implemented as a generic that
can be parameterized on the point type to manage.

This class encapsulates the functionality to allow selecting and un-selecting point types.

The exception that is thrown when there is an attempt to use point coordinates that do not exist.
For example, calling Alignment.Pointlocation() for a negative station number.

The Profile design check class.
The ProfileDesignCheckCollection class.
The ProfileDesignCheckRoot class.
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NET API — Multiple profileviews for Alignment

CREATE MULTIPLE PROFILEVIEWS
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.NET API — Multiple profileviews for Pressure Networks
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Automation in Civil 3D
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The goals and complexity of your task, along with many of the factors discussed will help you decide
which option (Dynamo or .NET API) is most suitable for your company and situation.

BEGIN WITH THE
END IN MIND.

And KEEP LEARNING!



1

AUTOMATION

Learn how automation
can helps us achieve
more, better with less
in Civil 3D

Learning Objectives

2

DYNAMO

Learn how to use
Dynamo for Civil 3D to
automate repetitive

tasks

3

NET API

Learn how to develop

an Autodesk Civil 3D

add-in with the .NET
API

A

SUITABLE SOLUTION

Understand which
solution is more
suitable to do tasks in
some typical cases



Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names,

product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice,
and is not responsible for typographical or graphical errors that may appear in this document.

© 2020 Autodesk. All rights reserved.


http://www.autodesk.com/creativecommons

