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Computational vs. Generative 

Design Intro



What about today?
The “Augmented Age”

Passive Generative



HOW DOES AUTODESK GENERATIVE DESIGN HELP 
THE PRODUCT DEVELOPMENT PROCESS Passive



HOW DOES AUTODESK GENERATIVE DESIGN HELP 
THE PRODUCT DEVELOPMENT PROCESS Generative



AUTODESK GENERATIVE 

DESIGN

Autodesk generative design is a “design 

exploration technology”.

Simultaneously generate multiple CAD-

ready solutions based on: 

1.  real-world manufacturing/construction 

constraints

& 

2.  Product/design performance 

requirements.

Generative



Generative



THERE ARE 
MULTIPLE PRACTICAL 

OUTCOMES
FOR A DESIGN PROBLEM

Generative
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Generative Design





Dynamo for Civil 3D 
Technology Positioning



Autodesk Dynamo for 

Civil 3D Intro



Dynamo for Civil 3D 

➢ Open-source programming platform

➢ Visual interface to construct logic 

routines

➢ Geometry creation

➢ Workflow automation

➢ *Interface for multiple software

What is it?



Interactive 
Tools

Pencil + Clay

Dynamo

C# .NET
Python

C++

Complex Modeling | More

Model Data Consistency | Better

Automate Repetitive Tasks | Less Effort

Dynamo for Civil 3D 



What's in it for our customers?

▪ Automation :

✓ Reducing man hours

✓ Ensure Data completeness

✓ Improve the efficiency of existing workflows and create new ones

✓ Improve the collaboration

✓ Enhance technology adoption …

Who is it for?
✓ Engineers and designers who process repetitive or time consuming design workflows.

Dynamo for Civil 3D gives users the ability to visually script behavior, define custom pieces 
of logic, and script using various textual programming languages.  With its simple 
interface, this feature can be easily accessible to both non-programmers and 
programmers alike.

Dynamo for Civil 3D 



▪ Don’t need to know how to code to use Dynamo

▪ Dynamo is only for modeling

▪ Dynamo = Civil API

▪ Once you go .NET you never go back

▪ Need to understand how to build logical structures

▪ Dynamo geometry engine is very powerful but it can be used for 
data mining also

▪ The more one knows the better

▪ Broader choice of tools to work with

▪ Dynamo is Generative Design

▪ Dynamo is computational design and a precursor to Generative 
Design

Dynamo for Civil 3D – Myths & Truths 
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Dynamo for Civil 3D |  AutoCAD Nodes
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Dynamo for Civil 3D
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Dynamo for Civil 3D
Download and Installation



Dynamo for Civil 3D
Download & Installation

• Separate installer

• New panel in the ribbon 

Manage > Visual Programming



Dynamo for Civil 3D 2020 Update 1

Update to Dynamo 2.4

▪ Updated Python version

▪ Product Classification for Published 
Nodes

[1] Host application dependency tags
[2] Filter for host applications

▪ Performance Enhancements

▪ ….

Link to updates as of Dec. 6

https://knowledge.autodesk.com/support/civil-3d/learn-explore/caas/CloudHelp/cloudhelp/2020/ENU/Civil3D-UserGuide/files/GUID-85239602-B492-41DF-BED1-58B30229206D-htm.html


Dynamo 2.4 with Civil 3D
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Dynamo for Civil 3D
User Interface & Terminology



Getting Started with Dynamo



Dynamo User Interface



Dynamo User Interface



Dynamo Node Anatomy



Dynamo Node States



Dynamo Code Blocks



Dynamo Ranges / Sequences



Dynamo List Levels @L1, @L2,…







Sample Dynamo Scripts for Civil 3D Link

Autodesk Dynamo for Civil 3D provides several sample scripts 
that automate workflows in Civil 3D. The following Dynamo 
scripts and supporting files are provided to learn and 
understand how Dynamo automates workflows for efficiency. 

They are installed in the following folders by default: 

▪ Dynamo Scripts.
C:\ProgramData\Autodesk\C3D 2020\Dynamo\Samples\en-US 

▪ Drawings and associated files. 
C:\ProgramData\Autodesk\C3D 2020\Dynamo\Samples\Data 

▪ API Dynamo Samples and files. 
C:\ProgramData\Autodesk\C3D 2020\Dynamo\API Samples 

https://knowledge.autodesk.com/support/civil-3d/learn-explore/caas/CloudHelp/cloudhelp/2020/ENU/Civil3D-UserGuide/files/GUID-6BA6E332-F5E4-4A7A-B7AC-E7D8D1D03311-htm.html


Some Use Cases of Dynamo 
for Civil 3D



Rail Workflows
Coordination Model

OCS Cables

Concrete 
Ties

OCS Poles



Rail Workflows
Concrete Ties
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Rail Workflows
OCS Cables
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Dynamo Use Cases
Documentation



Dynamo Use Cases
Custom Reporting



Dynamo Use Cases
Modeling–Object Placement (Ex: Retaining Walls, Power Poles, Rail objects, Guard Rails… )



Custom Wall



Highway Corridors

 a  ie s, si nals an  li htin   osts,  o nte  o t  alls…



Dynamo Use Cases
Modeling–Object Placement (Ex: Retaining Walls, Power Poles, Rail objects… )



Using External Data Files



Objects by Region



Land Development

 am s,       oints,     s  e o t ….



Python and Dynamo







Python |  Corridor from 3D Polyline

- 3D polyline to alignment

- 3D polyline to profile

- Stock / Custom subassemblies

Link to Video

https://knowledge.autodesk.com/support/autocad/learn-explore/caas/screencast/Main/Details/aef901c7-678a-4c35-9ead-897991badb2b.html


Python |  Corridors from LandXML

- Alignments from LandXML

- Break lines with codes assigned

- Simple assembly with target 

parameters

Link to Video
This video demonstrates how to leverage the CivilConnection workflows starting from a LandXML import into Civil 3D. The 

Python Script generates a Civil 3D Corridor complete with assemblies, baselines, regions and targets based on the LandXML

input. The corridor can then be used as a regular input for CivilConnection.

https://knowledge.autodesk.com/community/screencast/72280979-b5da-4009-9548-f652795374c2


Civil 3D Dynamo Toolkit Package



Civil 3D Toolkit …Hi hly  e ommen e !
• Extend OOTB functionalities

• Enable workflows beyond transportation

• Support Collaboration

- 50 shelves

- 500+ nodes



Civil 3D Toolkit Use Cases

1- Feature Lines – Read & Write Feature Lines

Access Geometry data

Access Style and Name

2- Parcels – Read Parcels

Access geometry data

Access Style and Number

3- Filter map properties – access map features

4- Pipe networks - Read & Write Pipe Networks (Pipes & Structures)

Extract Properties & Geometry

Get / Set Part Data

5- Tunnels … etc

Link to the AU Session by Paolo Serra

https://www.autodesk.com/autodesk-university/class/Computational-Design-Civil-Engineers-2019


Dynamo for Civil 3D

CivilConnection Package





CivilConnection
Dynamo Package (Autodesk Consulting)

▪ Complementary to 
InfraWorks Civil 
Structures workflows 
and for detailed design

▪ Bidirectional flow of 
information between 
Civil 3D and Revit

▪ Toolkit to leverage 
computational design 
for infra structures

▪ Open Source & 
customizable

Link to Webinar - Computational Design for Civil 
Engineers using DYNAMO for Civil 3D

Dynamo Packages Link

http://civil-community.autodesk.com/2019/06/webinar-computational-design-for-civil-engineers-using-dynamo-for-civil-3d/
https://www.dynamopackages.com/


CivilConnection
@Github

https://bit.ly/2YBu4Ve

CivilConnection docs

https://bit.ly/2YBu4Ve
https://bit.ly/2YBu4Ve


CivilConnection Major Features
✓ Enables the exchange of information between Civil 3D, Dynamo and Revit.

✓ Reads the information embedded in rich linear objects such as Civil 3D alignments, corridors or feature lines and creates 

proxy elements in Dynamo. In turn the proxy elements can be used to establish dynamic relationships to drive the 

creation of discrete Revit elements (i.e. single point family instances, line based objects such as structural framing or 

MEP segments, complex objects such as adaptive components, floors, walls, Revit link instances).

✓ Provides features to update the location, orientation and metadata of Revit elements against a Civil 3D input.

✓ Reads the shapes and links of the Civil 3D Corridors and create and update modifiable Revit families without any 

tessellation. This enables to further the detailing in Revit, use parts and rebar, assign custom materials to the objects and 

preparing it for the construction phase.

✓ Creates basic AutoCAD entities such as layers, points, line, arcs, polylines 2d and 3d, region, solids.

✓ Creates basic Civil 3D entities such as point groups or alignments to enable the creation of TIN surfaces or providing targets for 

corridors.

✓ Performs Boolean operations between AutoCAD solids; this functionalities are used to add details to the Civil 3D models with 

discrete elements or performing subtraction that preserve the individual solids involved.

✓ Imports geometry elements generated in Dynamo into Civil 3D via SAT Export / Import.

✓ Imports and updates the solids in the geometry of Revit elements into Civil 3D via the link Element functionality.

✓ Gets or sets the parameters of the subassemblies in a corridor and force the corridor to rebuild.

✓ Sends commands to the Civil 3D command line (this feature can be used to launch CivilPython).
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Optimised Gabion Wall Design

http://au.autodesk.com/au-online/classes-on-demand/class-catalog/classes/year-2017/dynamo-studio/ci124915#chapter=0


Generative Design for 
Civil Infrastructure Projects!





Sign up for Project Refinery here

https://www.autodesk.com/campaigns/refinery-beta






Link to create an account for Autodesk Feedback Community for testing the Generative Design algorithm “Project Refinery”:

https://feedback.autodesk.com/welcome/

Create an account and log in then look for 
available projects  under the “Open Opportunities” 

section then click on the projects you are 
interested to accept the agreement details then 

you will see you projects available for 
downloading and testing under your “My Projects” 

list

I also recommend that 
you also check the other 
projects highlighted in 
Red to stay up to date 
with what is being 
developed on tools like 
Civil 3D and InfraWorks:

https://feedback.autodesk.com/welcome/


Learning Never Exhausts the Mind

• DynamoBIM.org forum | Civil 3D category

• DynamoPrimer.com

• Autodesk University RS

• DynamoNodes.com

• GitHub/DynamoDS

• Blogs, YouTube videos

• AU lessons and handouts

• Lynda.com / CadLearning.com

Learning Resources



Thank You!



Download Material:

https://myshare.autodesk.com/:f:/g/person

al/mohammad_abouassali_autodesk_com/E

tux4GNxYQZPk14c1HbwevoBpT9R6p7in84J

5XtqyGtXyg?e=Jyppog

*Starting Thursday, Dec 19

** Link is valid for 20 years only
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