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Autodesk AEC Technical Specialist (Infrastructure focus)
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Computational vs. Generative
Design Intro




What about today?

The "Augmented Age’




HOW DOES AUTODESK GENERATIVE DESIGN HELP
THE PRODUCT DEVELOPMENT PROCESS
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HOW DOES AUTODESK GENERATIVE DESIGN HELP
THE PRODUCT DEVELOPMENT PROCESS

GENERATIVE DESIGN

MULTIPLE VALIDATED
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AUTODESK GENERATIVE (¢
DESIGN

Autodesk generative design is a “design

exploration technology”.

Simultaneously generate multiple CAD- P
ready solutions based on:

1. real-world manufacturing/construction

constraints

&

2. Product/design performance
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requirements.




+

Computer and designer/engineer

THE NEW WAY

unite as co-creators

machine
learning
algorithims

unlimited 100s to 1000s of

design options

+ cloud-computing
power




THERE ARE
MULTIPLE PRACTICAL
QUTCOMES
FOR A DESIGN PROBLEM
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The Journey

Traditional Design Generative Solutions
Recording decisions Describing goals + constraints for computation

Parametric  Visual Option Design Machine
Modeling Programming Generation Optimization Learning
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Dynamo for Civil 3D

Technology Positioning
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Autodesk Dynamo for
Civil 3D Intro




Dynamo for Civil 3D

What is 1t?

» Open-source programming platform

» Visual interface to construct logic

routines
» (Geometry creation
> Workflow automation

» *Interface for multiple software
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Dynamo for Civil 3D

What's in it for our customers?

= Automation :
v’ Reducing man hours

v’ Ensure Data completeness e
v Improve the efficiency of existing workflows and create new ones =3 v .
v’ Improve the collaboration o

v’ Enhance technology adoption ...

Who is it for?

v 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 — Myths & Truths

"= Don’t need to know how to code to use Dynamo L <

" 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

B The more one knows the better
" Broader choice of tools to work with
® Dynamo iIs Generative Design

" Dynamo is computational designh and a precursor to Generative
Design

------
""""""""



Dynamo for Civil 3D — Myths & Truths

" 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

B The more one knows the better
® Broader choice of tools to work with
®= Dynamo is Generative Design

= Dynamo is Computational Designh and a precursor to
Generative Design
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Dynamo for Civil 3D

December 2018

Nigel Peters and
} CRUX Team in
.November 2018 gh'”? start t
quamo for Civil evelopmen .
3D is announced
. at Autoqesk o T
— October 2018 University s v
Consulting shared I
CivilConnection
use cases with .
product team
September 2018 ’
CRUX team >
develops a POC —

February 2019
Dynamo for Civil 3D
IS launched on the
Beta website
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April 2019
Dynamo is
available at
product global
launch




Dynamo for Civil 3D | AutoCAD Nodes

AutoCAD

Objects Document

Blocks

Polyline

Document

Select by Object Select by Select Solid
Layer Types Type Object =

Selection Object Model

Block
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Mesh
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Dynamo for Civil 3D

AutoCAD
Document

Object Model

: Alignment b : Corridor b
Alignments 5 Y Corridors Y
. Name Name
Selection
4 N N
Alignment COGO Point Applied Subassembly
Subassembly Parameter
N
-
Profile Feature Line Baseline Corr|do.r
Region Feature Line
\_
4
Surface Property Sets Baseline




Dynamo for Civil 3D
Download and Installation




Dynamo for Civi

Download & Installation

e Separate installer
* New panel in the ribbon

Manage > Visual Programming

Civil 3D

- ¥ Civil 3 - =

Modify
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Record
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C30 c Civil 3D 2020
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£ Select serial number v

vil 30 software is a civil engineering design and documentation solution that supports

Building Information Modeling (BIM) workflows on a variety of civil infrastructure project

-

types, including roads and highways, {and development, rail, airports, and water. Civil 30

helps civil infrastructure professionals improve project delivery, maintain mere consistent

PRO data and processes, and respond faster to project changes. Additionally, users can help

streamiine time-consuming tasks such as intersections, roundabout and corridor design,

parcel layout, pipes, and grading with specific tools and customizable design standards

c Dynamo for Autodesk Civil 3D 2020 Update 1

3 weeks age | 1874 MB

c3

Transparent

Interface Palettes F‘F

Civil engineering professionals can use Dynamo for Civil 3D for programming and design

automation. Dynamo 1s a visual programming tool developed for programmers and non-

programmers. Engineers can build and incorporate design elements directly into their designs.

Show more

Autodesk Ciil 3D 2020
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Dynamo for Civil 3D 2020 Update 1

B Online Package Search

Update to Dynamo 2.4

COGOPoints

" Updated Python version

= Product Classification for Published
Nodes

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

CogoPoint_Test

Test_ Aaron_with Host

= Performance Enhancements

Link to updates as of Dec. 6
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Revit

Civil 3D

Alias
Advance Steel

Formit
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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

AutoCAD
Document
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Selection
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Region Feature Line
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Surface Property Sets Baseline

Object Model Corridors



Dynamo for Civil 3D
User Interface & Terminology




Getting Started with Dynamo

= AUTODESK ARCHITECTURE,
ENGINEERING £ CONSTRUCTION
COLLECTION

Dynamo for Civil 3D

Getting Started

/\ AUTODESK.




1. Menus ;
2. Toolbar “‘“

3. Library
4. Workspace

| o. Execution Bar




Dynamo User Interface
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Dynamo Node Anatomy

1 Point.ByCoordinates
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Dynamo Node States
1 2 s 3

) > Poim | oot . > Poind | » > Polmt |,
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1. Actile - Nodes with a Dark Grey Name background are well-connected and have all of their inputs successfully
connected

Inactive - Grey Nodes are inactive and need to be connected with Wires to be part of the Program Flow in the
active Workspace

Error State - Red indicates that the Node is in an Error State

Freeze - A Transparent node has Freeze turned on, suspending the execution of the node

Selected - Currently selected Nodes have an Aqua highlight on their border

Warning - Yellow Nodes are in an Warning state, meaning they may have incorrect data types

Background Preview - Dark Grey indicates that the geometry preview is turned off

N

No AW



Dynamo Code Blocks

Data Type

Numbers

Strings

Sequences

Ranges

Get ltem at Index

Create List

Concatenate Strings

Conditional Statements

Standard Code Block
Dynamo Equilvalent

Code Block
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Dynamo Ranges / Sequences

“Old Scheol’

Code Block
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Dynamo List Levels @L1, @L2,...

List l

5.000, Y = ©.000, 7

To detefmine Wh]Ch -POiﬂt(x = 25,000, Y = 0.000,
st Rone B2 Point(X = 65.800, Y = ©.000,
€vel to use, Ju B3l Point(X = 105.000, Y = ©.000,

follow the lines up B Point(X = 145.900, Y = 0.000,
from the List@Level +1 List

notation at the BB Point(X = 25.000, Y = 10.000,

bottom of the preview B Point(X = 75.000, Y = 10.000,

2 Point (X

bubble or watch node 105.000, Y = 10.00¢

B3 Point(X = 115.000, Y = 10.00¢
B Point(X = 135.000, Y = 10.00¢
vl—..l.’i_st'
| +8 List
| W8l Point(X = 10.000, Y = ©.000,
FLAEL3EL2 AL (80)

@L1 contains a flat
list of all the items —]
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» Select objects > Get properties > Write [ oo
values to an external file

Q INPUT —

—_—

= Select objects > Read external input >
Modify object properties :

FUNCTION
= [ nput > > ==
[nput data data > Create or R—
Update objects s

_Delete Group GET -
U

ngroup SET
Cleanup Node Layout T
Font Size

DEBUG

W |

NOT IN USE
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Sample Dynamo Scripts for Civil 3D

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\AP| Samples

Link

Civil3D_AddAnnotationAlongAlignment.dyn
Civil3D_AddTextAndCircleAlongCorridorFeatureLine.dyn
Civil3D_CorridorCounterfortWall.dyn
Civil3D_DaylightSlopePattern.dyn
Civil3D_ExportCorridorFeatureLines.dyn
Civil3D_ReadAndWriteSubassemblyParameters.dyn
Civil3D_SplitCorridorSolid.dyn

LJ L L O L L

AutoCAD

Civil 3D
DynamoSample_2018.rvt
DynamoSample_2019.rvt
DynamoSample_2020.rvt
@ gradientbmp

@ grayscale3.bmp

-] helix.csv _ )
L) AddAnnotationAlongAlignment.dwg

L) AddTextAndCircleAlongCorridorFeatureLline.dwg
x[ BridgeAnnotatedAlongAlignment.csv
‘N CormdorCounterfortWall.dwg

B.| CorridorFeatureline.csv

2| helixxlsx
| helix_smaller.csv

| icosohedron_poinf

| sphere.csv

L) DaylightSlopePattern.dwg

L) ExportCorridorFeaturelines.dwg

‘N ReadAndWriteSubassemblyParameters.dwg
¥ splitCorridorSolid.dwg

x[ Subassembly Parameters.csv



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
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Rail Workflows

Concrete Ties
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Rail Workflows

OCS Masts

Stations, Offset, Type

Q— Get Baseline

Start

Place Block References from CSV

Corridor, Baseline
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Rail Workflows

OCS Cables

Create catenary wires from CSV

Start

Masts are either centered
or on the sides of the tracks

r

CSvV Corridor, Baseline
r ' ~ r N r —
Get Masts Calcullate Calculate Masts
. Coordinate .
Stations from Svstems on Coordinate
CSV ystem: Systems
Baseline
\_ y. \_ Y. \_ | Y.
r 2 r D r ~
Deﬁne anchor Calculate Create Cables
points for Mast )
Cables Solids
types
\_ Y, \_ Y, Y,

\

Send Solids to
Civil 3D

Main cables and
| suspensions
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Dynamo Use Cases

Documentation
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Dynamo Use Cases

Custom Reporting

Extract baseline information

Autodesk Corridor Report

Genergted by Peter Ingels using Dyvname

A

Corridor Name 0

Autodesk Corridor Report A

R ot N i i T ot Yl e = e ot i e e

Baseline Information

Corridor Name RoadModel

MName Start Station End Station Length Alignment
0 (0 0 0 (0
BaseLineRegion Information
Mame Start Station End Station Length
0 a 0 a
0 0 0 0
0 0 0 0
0 0 0 0

Baseline Information

Name Start Station End Station Length Alignment
BL - Centerline (1) - (1) 0 1729.048573 1729.048573 Centerline (1)
BaselineRegion Information
Name Start Station End Station Length

BaselineRegion[Name = RG - Single Lane Left ar 0 915.7957241 915.7957241

BaselineRegion[Mame = RG - Single Lane Left ar 915.7957241 1729.048573 813.2528492
0 0 0 0
0 0 0 0




Dynamo Use Cases

Modeling—Object Placement (Ex: Retaining Walls, Power Poles, Rail objects, Guard Rails...

€ Dynamo

Calcula )

CorridorCounterfortWall.dyr
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Dynamo Use Cases

Modeling—Object Placement (Ex: Retaining Walls, Power Poles, Rail objects... )
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Using External Data Files

kS E' Lt E" - - - ¥ Civil 3D v~ itadesk Civil 3D 2020 GLENWOOD.dwg Type a keyword or phras 4 % Benwardell

Home Insert Annotate Modify Analyze View Manage Output Survey Rail Transpa nfraWorks  Collaborate

& 5} NewShortcuts Folder [y Manage Data Shortcuts . P Py B i : il Import %ﬂ - W¢' Visual Basic Editor 2% Layer Translator *, 1 - i E“
| £ y 7 > {4

e — >_
-m - . cul =t geas : » K >
BT Set Shortcuts Folder m Validate Data Shortcuts iks Export B Visual LISP Editor | Check : :
Create Data ; Record User Tool Load Run Import Purge Reference Define Property Sets Dynamo Run Script

H Add-ins  Express Tocls  Featured Apps | Geolocation 0 -

Help

Shortcuts @ Set Working Folder [} Synchronize References Interface Palettes W4 Edit Aliases +  Application Script ¥ Run VBA Macro E4 Configure

Data Shortcuts ~ Action Recorder « Customization Applications ~ CAD Standards Styles Property Set Data  Visual Programming

Start GLENWOOD* X ROADWAY _Blocks®

: TOOLSPACE [~][Custom View][2D H ©- EB_SIGN_INV_ROAD.csv - Excel Ben Wardell  [H

& = ® H

5 Insert Page Layout Formulas Data Review View Help Acrobat Q Tell me what you want to do |& Share
| Active Drawing View g © ]
, S . e - 2 - o 3 SR : =
i-‘D GLENWOOD g D X_. Calibri Jdi A == = - ?b General F@Condvtlonal Formatting E Insert z 7Y i
: .48 Points = e R ~ : $ -~ % * [#FormatasTable~ & Delete ~ - P~
: aste » - - ‘3,‘_. - - — == — .—E _‘E v Le—bit
k")’l Point Groups = s Bl T A =@m===E 6 8 L—-.‘Cell Styles ~ %] Format~ & ~
+ (£ Surfaces Clipboard 1% Font & Alignment % Number & Styles Cells Editing A
#-73 Alignments
| J Feature Lines = Al s f 5025 %
@ é‘tesh & A B C D E F G H | J K A
- B Cat t . p— - ’
[£ 39BN 1 5025 | 23 SIGN-EXIT
@3- J Pipe Networks 2 5102 | 21 SIGN-W
T} Pressure Networks 3"‘ e 0 SN
‘—i‘ - d 4
¥ [Plﬁ’;” °E'; T— 4| 5460 a7 SIGN-REG
- = : l
T Lok g sy 3 5 | 5610 22 SIGN-EXIT
;A B E 6 | 5712 21 SIGN-W
=[N EBONRAMP 7 | 5920 2 SIGN-W
=[] LooPRD ‘
* Ih_l,, 8 | 6215 22 SIGN-W
@[l” W8 CORRIDOR 9 | 6600 22 SIGN-REG
J_ 4
- 1
¥ g" ag SLF:::: 10| 7355 22 SIGN-W
i S X 2
& S 11| 7927 22 SIGN-W
: (EE = 1
T & I“em 3 2 12 | 8405 22 SIGN-REG
| o S"te'sem"s 13| 9175 2 SIGN-W
) 1
B S 14 | 9630 22 SIGN-REG
& View Frame Groups 15| 10112 22 SIGN-W
=8r,) {
= |‘fl _Eatassgomuu L 16 | 10748 22 SIGN-W P
‘:;‘ A"{ i 17| 11685 22 SIGN-EXIT
I+.| - | A
A oanments 18 12080 22 SIGN-W x
H4 Pipe Networks 19 ‘ n
m Pressure Networks 20 [ Yf
B corridors 51 i T
E View Frame Groups 2 ‘
23 |
24 | -
EB SIGN INVROAD | (¥ 4] b
Ready 5 H - i + 100%

*¥EEX No System Variable Changed ****
Command: Specify opposite corner or [Fence/WPolygon/CPolygon]:

= /> B=]l~ Type a command
Model Layoutl Layout2 + MODEL # & v | & ~ § ~ £ "Cl P e £~ 4+ @& 35000 0 & A=




ODbjects by Region

EBEEE L DS - - & Civil 3D v = Autodesk Civil 3D 2020 GLENWOOD_G-RAIL.dwy T i1 % Benwardell

W

Home Insert Annotate Modify Analyze  View Manage Output  Survey Rail Transparent  InfraWorks  Collaborate  Help Add-ins Express Tools Featured Apps | Geolocation e -

Toolspace

| ‘x |_L§‘:H <* Points ~ & Parcel ~ % Alignment ~ % |ntersections ~ & Profile View ~ P R s » Move O Rotate Y Trim -~ oo C-ANNO r‘ Ea'g
-- = : -~ . Y| . n =2 — = — -
B’T ﬂ,'} & Surfaces - ¥ Feature Line ~ @ Profile - A& Assembly ~ —% Sample Lines o () - - 9% Copy A\ Mirror [ Fillet ~ (& = L, . . 25 Make Current T [
\ aste
=

Layer
Properties o &, &, . £ Match Layer : B

[
= * 1 B - : : Tk - s oy o~ b ao
E 5[5 Traverse & Grading ~ B Corridor +  J% Pipe Network ~ @ Section Views ~ ,:_) v G - [:'_._, Stretch [ | Scale g5 Aray -~
Palettes « Create Ground Data ~ Create Design ~ Profile & Section Views Draw ~ Modify ~ Layers = Clipboard
Start GLENWOOD_G-RAIL* * +

—

i TOOLSPACE [-][E lesm—‘//ie\w][ZD Wireframe]
=

Active Drawing View

=-[) GLENWOOD_G-RAIL
. 40> Points
'+ k& Point Groups
= (% Surfaces
0" AN
- () DRIVE
#-(n” EBON RAMP Surface
w-(%°  EB_CORRIDOR Surface - (1)
#-(%" LOOP RD Surface
?Lﬁv WB CORRIDOR Surface - (2)
#-(%° WB OFF RAMP Surface - (5)
@R WBON RAMP Surface - (6)
w+ 2 Alignments
J Feature Lines
@ Sites
“ Catchments
wF :}?_f Pipe Networks
- M Pressure Networks
: '+ ml Corridors
o} &3 Assemblies
- @ Intersections

+ ms Survey

_\
Y
/

P &

- [E] View Frame Groups

E|?| Data Shortcuts []

r
i
=

<

Prospector

loolbox

(23 Surfaces
+ 3 Alignments
- Hi Pipe Networks

-9 Pressure Networks \ N \ [ / /

B Corridors J \\ \ / / / }
£ / \ \ ( ’ / /,—r—“\__/

- [E] View Frame Groups // / | L \l |: (L ’-//// / / -~ \\ ) X - / //_’
/I S ————— ) N \ = — Z =471
% // ™ \\\“-‘\T\\\\’/// — z / (/ {\._ J ‘l - / \l\ \\ - /;j‘—-’ = 2 = Zr 5 \ \\“"/ // //
! /X L\\ \‘\— / = l \/) \\s ( \\ \L/////; - ("// 7 / /
————— NN\

Select an object on the layer to be frozen or [Settings/Undo]:
Command: Regenerating model.

, / =k Type a command
Model Layout! Layout? - MODEL Hf i v || G~ 4 ~Z 0]~ RN A 1"=40~ £ ~ 4 Yo @ 35000 £ [ =




and Development

L -bil.. 1@~

Ho

me

xm

Tookspece

Palette

lal

<
&

»
-
-

I'"s(Y'.f -

reste Ground Data =

abhdmron L

10

4 r"ugj »

‘ Gead ng *

Feature Line

v

® AL gnment *

-

PRertectx

:: Assembh

n

Pwpe Netword

/

% °

roperties {

= -
e
-
g

o

-~
-

C-ROAD-TEXT

. é LR P LCunmerst
f Match Layer

Ben warded

Active Drawng View

L) Subdivision (3D
. Ponts

M Point Groups
Surfaces
, .'.hgrmer'.:

Feature Lines

-

¢ N Saes

Catchments

+ ! Pype Networks
¥ Pressure Networks

: h] Comdors

+ emh Assemblies

‘ intersectons

* X Sury ey

B] viea Frame Groups

| # Data Shortcuts [0\ PROJECTS Dynamo

A Surfaces

. .!.qur‘fnrr-t'.

W Ppe Networks

*.‘ Pressure Networks

l Comdors

k’, View Frame Groups

il Command :
"4 Mo System Varisble Changed ****

/7 Bl —
n e

x

Ramps, COGO points, curbs report ....



Python and Dynamo
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Expand Automation Workflows
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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.
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Civil 3D Dynamo Toolkit Package




CIVII 3D TOOIkIt ...Highly Recommended!

« Extend OOTB functionalities

» Enable workflows beyond transportation

» Support Collaboration
- 50 Shelves I Online Package Search
- 500+ nodes toolkit

Bison Toolkit

Civil3DToolkit




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




IVilPython

CivilConnection & C

Connects Civil 3D and Revit

Computational design toolkit for infrastructures

On Dynamo Package manager

o Open Source & customizable

o Link to Customer Success Stories




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

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

Open Source &

customizable
Dynamo Packages Link
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https://www.dynamopackages.com/

CivilConnection

@Github CivilConnection docs

D Online Package Search — L] >

/\ AUTODESK

Branch: master~ = civilconnection / Examples /L

CvilConnection2020
pacloemilioserra Delete ph

Connect Civil 3D and Rewvit

- -
Connect Civil 3D and Revit

— -

=] 01_Export Solids to IFC_2.0.dyn

- S — . _ _ Keywords civil3d revit linear structures corridors feature lines
=] 02_Get Featurelines_2.0_DP.dyn

Versions ! Install

) 03.1_Place Familie Linear Structures Workflow Guide

Wy
=
-
-

Ll
(i

--r-.

—

! Install

~ ~ N B Install
] 03_Place Families_2.0_DP.dyn _ .
J 0, 7 May 2019 B Install

=] 04_Update Families_2.0_DP.dyn Visit package website

Visit package repository

=] 06_MultiPoint_2.0_DP.dyn Autodesk

=] 07_Link element_2.0_DP.dyn
Global Consulting Delivery

=] 08_Get Subassembly parameters_2.0_DP.dyn

=1 1118 adal T roate loft swith cammlda linae Bedul" omee

ONE TEAM EXTENSION — SERIES httpS:Ublt'IWZYBU4ve A



https://bit.ly/2YBu4Ve
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CivilConnection Major Features
/ Enables the exchange of information between Civil 3D, Dynamo and Revit.

v

AN

X X X

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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Generative Design for
Civil Infrastructure Projects!
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Generative Design Approach | Project Refinery
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Sign up for Project Refinery here
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Link to create an account for Autodesk Feedback Community for testing the Generative Design algorithm “Project Refinery”:

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

y AT -~y
& N> —

/\ AUTODE Ve =

= i % . '/

Welcome to our Feedback Community
LS

Learn More

| also recommend that
you also check the other
. — projects highlighted in
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Factory Design Utilities Preview

Log Into Your Account

AutoCAD Map 3D Beta

Use a Key View My Agreements

FEX Beta Testing Opportunity

My Projects 3 .
Forge AR | VR Toolkit Testing Opportunity Project Refinery

_ ( Autodesk Civil 3D Futures Portalx Design Exploration for Dynamo
. Meshmixer Beta
Create an account and log in then look for o e
available prOjeCtS Under the "Open OpportUﬂitieSII Plant 3D Customer Council <% Autodesk Infrastructure Futures
section then click on the projects you are
interested to accept the agreement details then (& oeeneRalipesanchor 2Weels ago
you will see you projects available for | Downioad Refinery - Refinery 0.622
downloading and testing under your “My Projects” o FEUIEEL RACiCoRSaEEaw 3Months go

list

Download Sample Files - Sample Files v4

«+» Project Play Tech Preview Download Refinery - Refinery 0.35.0
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Learning Never Exhausts the Mind

Learning Resources

» DynamoBIM.org forum | Civil 3D category el

- . i i
LIStS-LogIc 10 / week I Linked Element geometry not in the
correct place
B Revit

Topics related to list structuring and general discussion around
scripting logic

* DynamoPrimer.com

Topics related to DesignScript, the programming language at the
heart of Dynamo.

 Autodesk University RS
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Topics Related to Dynamo interaction with Civil3D Dynamo is a :
general computation tool, so this area is for specifics around Slab bottom elevation to last poin Y
M Revit
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Bimorph view input
B Revit
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Creation, Modification, Querying, and Interoperability with

 DynamoNodes.com S Y

Topics Related to Dynamo interaction with Alias. Dynamo is a

general computation tool, so this area is for specifics around
Due to same name of parameter dynamo
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() G It H b/ D n am O D S elements or the Alias application or AP 9 found confution ah
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Download Material:
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*Starting Thursday, Dec 19
** Link 1s valid for 20 years only
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