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Objectifs d’'apprentissage

IDENTIFIER LES OPPORTUNITES
D'AUTOMATISATION

-Pour quoi l'automatisation ?
-Identification des cas d’usage

-Classement par priorité

DEVELOPPER DES SOLUTIONS
INDUSTRIALISABLES
- Dynamo Player

- Documentation du fonctionnement

- Modularisation des solutions

PENSER ANALYTIQUEMENT

-Décrire la problématique
-Créer un « POC » rapidement

-Concepts clés de Dynamo

IMPLEMENTER L'AUTOMATISATION

- « Best practices »
- Communication des succes

- Ressources pour réussir



Photo par Frame Harirak - Unsplash

Photo par Lindsay Henwood - Unsplash

S’attendre a: Et pas a ..

« Conseils, bonnes pratiques, outils, méthodes pour « Une démonstration pas a pas construction des graphes
réussir a implémenter l'automatisation Dynamo
« Cas d’étude : modélisation des terrassements * Une formation de Dynamo pour Civil 3D

comme des objets (BIM 4D, BIM 5D)

« Focalisé sur Dynamo pour Civil 3D


https://unsplash.com/@lindsayhenwood?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/step?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Dynamo Foundation

« Offre d’Autodesk Consulting

o résoudre les cas d'usage les plus complexes

o ameéliorer la collaboration

o Créer une communauté autour de Dynamo a travers

les bureaux et les disciplines
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Photo par Axel Antas-Bergkvist - Unsplash



https://unsplash.com/@aabergkvist?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/bridge?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Identifier les opportunités
d’automatisation




C'est quoil l'automatisation

« Réduire l'intervention humaine pour réaliser des

taches

* Ce n’est pas le futur, c’est le

Photo par David Levéque - Unsplash
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Programmation Visuelle

Un moyen pour les agents d’étude
o Accessibilité a tous pour créer l'automatisation

o Libération de la créativité

Photo par Daniel Tuttle - Unsplash
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Photo par Vitae London - Unsplash
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Dynamo pour Civil 3D

« Dynamo est un outil de programmation visuelle

« Intégré dans Civil 3D
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Programmation Visuelle

Point. ByCoordinates
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 Des cas complexes, modeéles détaillés

: . éviter les erreurs humaines,
qualité

e Avec :
o < ressources
o 4 temps
o { reprises

o  travail répétitif




Pour faire quoi ?

« Automatiser des taches répétitives

« Créer des workflows complexes, connectant plusieurs

sources des données
« Améliorer l'interoperabilité des outils
« Explorer des options de conception rapidement
« Accéder aux données du modeéle, souvent obscures

« Creéer et analyser rapidement des formes

géométriques complexes

Photo par Kelly Sikkema - Unsplash
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Pour faire quoi ?

Code Block
//Equation for a slope line

def LineSlope(m,x,b)

i
y = (m*x)+b;
return = vy;

s




Valeur pour tout type
d'organisation

* Petites

o Concurrencer les plus grands grace a
'automatisation

Moyennes

o Reéduire des colts en interne pour réinvestir sur la
recherche et innovation

* (Grandes
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o Déployer les meilleures pratiques de maniere plus
efficace

Photo par Charles Deluvio - Unsplash
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Pour identifier les opportunités

Est-ce que c’est une Est-ce que c’est une Est-ce que cela prend Est-ce que c’est sensible a
tache répétitive ? tache systématique? trop de temps ? I’erreur humaine ?

r
W[ G R X




Cas d'usage métier

Est-ce que c’est une Est-ce que c’est une Est-ce que cela prend Est-ce que c’est sensible a

tache répétitive ? tache systématique? trop de temps ? I’erreur humaine ?

Placement des blocs le Application des jeux de Modélisation des Géomeétrie complexe
long d’un projet propriétés rampes pour des
(traverses, lampadaires trottoirs

poteaux caténaires)



Prioriser vos idées

« Se concentrer sur les « quick wins »

« Impact visible avec « minimum » d’effort

Photo par Michat Parzuchowski - Unsplash
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Impact Important

Impact Limité

Facile

Difficile

« Quick Wins »

Valeur Limitée

Objectifs Ambitieux

Pas la peine




La base pour aller plus loin

CONCEPTION
PARAMETRIQUE

PROGRAMMATION
VISUELLE

GENERATIVE
DESIGN

MACHINE
LEARNING
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Photo par AltumCode - Unsplash
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Objectifs d’'apprentissage

IDENTIFIER LES OPPORTUNITES
D'AUTOMATISATION

v' L'automatisation pour faire plus, mieux et
avec moins de ressources

v Cas d’usage : taches répétitives, taches avec

peu de valeur ajoutée, processus itératifs, etc.

v' Se focaliser sur les « quick wins »

DEVELOPPER DES SOLUTIONS
INDUSTRIALISABLES

S)

PENSER ANALYTIQUEMENT

-Décrire la problématique
-Créer un « POC » rapidement

-Concepts clés de Dynamo

METTRE EN PLACE L'AUTOMATISATION



Penser analytiquement



Ecrivez-le

 Etre capable de résumer la problématique
o Mettre les taches dans une séquence

o Visualiser le flux de travail / processus

- BPMN

o QOutil: cawemo

Photo par Monika Grabkowska - Unsplash
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Prendre un bol

Verser une

louche

Pate

Mélanger les
ingredients

Retourner

| Allumer la
Laisser reposer

plague et placer

la pate .
une poéle
Crépe Crépe au Nutella
AN : D

Mettre dans un Ajouter des

plat garnitures Manger




Cas d'étude : Modélisation des terrassements

& TOOLSPACE [-1[Top][2D Wireframe] -0 X : PROPERTIES
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o - No selection >~ W o 4
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: General b
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. Color ByLayer
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- [ View Frame Groups

Center 7
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Misc
Annotation scale
UCS icon On Yes

UCS icon at origin~ Yes

UCS per viewport Yes

UCS Name
Visual Style 2D Wireframe

Un script Dynamo pour :
« Modéliser des solides 3D représentant les terrassements pour n'importe quel projet 3D
« Diviser les solides
« Déblai/Remblai
 Parlaligne de base
« Par corps de terrassement
« Ajouter des jeux de propriétés et des propriétés :
 Hauteur maximum

« Hauteur moyenne



Modeélisation des
terrassements

« BIM4D & 5D

* 4 jours pour tout réaliser

Photo par Aron Visuals - Unsplash
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Chercher
I'information du
modele

1 — Quel workflow ?

=)

Créer les solides

S

>

\.

Couper les
solides

>

A

(S

Attribuer des
proprietés




2 — ldentifier entrées/sorties et capacites

-Surface Terrain
-Surface Projet3D
-Ligne de Base

Chercher
I'information du
modéle

Solides

) =)

Créer les solides

-Surface Terrain
-Surface Projet3D

Solides decoupes

Couper les
solides

-Solides
-Ligne de Base

Solides découpeés
avec proprietes
attribues

Attribuer des
propriétés

-Jeux
de propriétes
-Valeur propriétés



£ Extract Solid from Surface

Surface:

_Ea CorridorSurface

Vertical definition
(O Depth
0

() At fixed elevation
0

(@) At a surface

TN

Drawing output
(®) Insert into current drawing
() Add to a new drawing

Layer
C3D_SURFACE_TRIANGULEE_*

Color

|: BYLAYER

Create Solid Cancel

S'appuyer sur des ressources specialisées

Extracts the solids between top and bottom Tin Surfaces.

TinsSurfaceExtensions.CreateSolidsAtSurface (surface:
TinSurface, bottomSurface: TinSurface, layer: string = "0",
path: string =""): Object[]

TinSurfaceExtensions.CreateSolidsAtSurface

surface Object(]
bottomSurface

layer

b A "

path

Function



Construction des graphes

Quels types de graphes ?
 Performantes
« Génériques

 Extensibles

Photo par Annie Spratt - Unsplash
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Un POC avant des graphes
optimisés

« Reéalisation de tests rapidement :

o Est-ce que la logique suivie fonctionne ?

Photo par Justus Menke - Unsplash
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Dataset pour tester




Ft dans Dynamo 7
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Intervalle de géomeétrie

 Avertissement tres commun

« Apparaisse quand on est loin du 0,0,0 alors chaque

fois qu’on a un modéle géoréférencé
« JAMAIS changer l'intervalle de géométrie :

o Induira des erreurs dans la modélisation

Avertissement:Vos entrées sont hors de
I'intervalle de modélisation autorisé.
Choisissez le parameétre Extra Large avec un
intervalle de modélisation compris entre 1 et
100 000 000 dans la boite de dialogue
"Parametres => Intervafile utile de géométrie"

Object.Geometry

object > Geometry

AUTO

Photo par CHUTTERSNAP - Unsplash
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Avert

Getsolds
Rebuild
SurfaceByName
GERTES

Surfaces

Codes

CoordinateSystemByStation
CorridorFeaturelinesByCode
ElevationByStation
PointByStationOffsetElevation idor(]
PointsBylinkCodeAtNearestStatior
PointsByPointCodeAtNearestStatic
PointsByShapeCodeAtNearestStat
PolyCurveByRange

SetName

StationOffsetByPoint

SubassembliesByStation
Alignment

Corridor
CorridorFeaturelines
EndStation

Index

Name

PolyCurve

Profile

Regions

StartStation

0

issementGeometry.dyn

Intervalle de géomeétrie

Baseline.PolyCurve Function Apply

baseline > PolyCurve func + - funclargs)

AUTO
argl

Corridor.Baselines

corridor > Baseline[]

AUTO




« Binding »

« Trés important a comprendre
« Liaison de fichier avec les eléments crées

« Problématique pour le placement des blocs

Photo par Bryan Walker - Unsplash
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Problemes avec le binding

" ik & |I:-l| +- - it Autodes

Home Insert  Annotate \ y An : View age Output  Survey dal Transparent  Infr

Help (1]

Start

[—1[Top][2D Wireframe]
gh- KLIC naar solids (PS)versie3.dyn*

polyCurve + 3

Radius bepalen voor Solid $

Change Object
Ohbject : 6FFD

Object.PropertySetByName

object > Prop

=
1
L4}
vl
a
L4}
[}
=
w1

propertySetDefinitionName >

Code Block
"KLIC Leidinglijn™; | =

"Diam

MWl ™~ Type a command

ByLayer — Bylayer ByColor

Model Layout1
Manual




Supprimer les objets temporaires créés sur Civil 3D

cate temporary cropped surface /
TinSurfaceExtensions.Crop

surface > Surface
newName >
croppingObjects >
keeplLocation >
< AUTO
e

List.Firstitem

h List.Firstl
I > m > em ‘
U
Object.Geomet ry
urve
bject > Geometry

Delete temporary objects

Get itemns to delete

borders toDelete = [borders, cropBoundary, croppedSurface]; = object > void
‘ cropBoundary
croppedSurface

« Certains nceuds ou « actions » ne prennent que des objets AutoCAD (et pas Dynamo)

« Transparent pour l'utilisateur final



Objectifs d’'apprentissage

IDENTIFIER LES OPPORTUNITES PENSER ANALYTIQUEMENT
D’AUTOMATISATION
v L’automatisation pour faire plus, mieux et avec v' Décrire la sequence logique pour résoudre la

moins de ressources problematique

v' Créer un « POC » rapidement, utiliser de datasets

v' Cas d’usage : taches répétitives, taches avec peu L
génériques

de valeur ajoutée, processus itératifs, etc. . o .
v" Ne pas changer l'intervalle de géométrie et avoir en

v' Se focaliser sur les « quick wins » téte le binding et 'utilisation des objets temporaires

DEVELOPPER DES SOLUTIONS
INDUSTRIALISABLES
- Dynamo Player

@ IMPLEMENTER L'AUTOMATISATION

- Documentation du fonctionnement

- Modularisation des solutions



Développer des solutions
industrialisables




Dynamo Player

* Directement depuis Civil 3D
« Aucune saisie manuelle dans Dynamo

« Dans quelques clics / bouton magique

Photo par Liam Truong - Unsplash
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Dynamo Player

L <C
Graphes Parameéetriques

E f‘ Ready

g File Path | Only if solids are created in a new document :

#

Browse...

%

DA\OneDrive - Autodesk\0_Projects\Jacobs\TIN_Test\Solids_Result.dwg

« Dynamo Player permet de changer les données
v String | Property Set Name

d’entrée ~ Name is case sensitive
Property Set must already exist in the document :
 Utilisateur peut tester différentes configurations * Jacobs_Test
rapidement : Choose EG surface
_ Surfaces are ordered as in your prospector, starting from 1.
o Exemple : lampadaire tout le 20/25/30 m So your first surface in the prospector, corresponds to 1.

If you have more than 10 surfaces, then you need to go into Dynamo to change this number slider in tf
1 g

g Choose corridor surface for the corridor for which you want to create the solids.
(this is used to crop the EG surface).
Surfaces are ordered as in your prospector, starting from 1.
So your first surface in the prospector, corresponds to 1
If you have more than 10 surfaces, then you need to go into Dynamo to change this number slider in tf

- |

J Create solids in a new document ?

True = Yes
False = No :
False

Wy String | Define layer to place solids
If the layer doesn't exist, it will be created :

Solids




Ft dans Dynamo 7
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Instructions

« Instructions intégrées dans le graphe:
o Le but du graphe
o Les hypotheses prises
o Les données d’entrée
o Les optimisations possibles
o Les problématiques identifiées

o Les tests qui ont été réalisés

Photo par Max Saeling - Unsplash
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GRAPH INFO

Exemple d'instructions

INSTRUCTIONS

Copyright 2020 Autodesk,Inc. All rights reserved.
Company: Jacobs
Office: <office>

Version: 1.0.0
Author; David Licona
david.licona@autodesk.com

Keywords: Earthworks Solids,

Tested on:

Dynamo: 2.4.1

Civil 3D: 20204

Civil 3D Toolkit Package : 1.1.9

Useful Links

Your code goes here

The purpose of this graph is to create earthwork
solids.

To achieve this goal, the Dynamo graph is executing
the following operations :

-Crop existing ground surface using the corridor
surface as the cropping limit. This is due to a
limitation of Civil 3D: being able to create solids
between tin surfaces made up of less than 100K
triangles.

-Create earthwork solids. As with the Civil 3D Ul, the
solids are created between two tin surfaces:

o The corridor surface,

o The existing ground surface (bottom
surface).
Two solids will be initially created, one for the fill and
one for the cut. Tests show that the first solid in the
resulting list is always the fill solid (more tests may
be required as this was tested in 3 different
documents only).

-Split the solids to have separate solids for the two
sides of the carriageway. Solids are split along the
corridor baseline.

-The resulting fill and cut solids are sent into Civil 3D
on user-defined layers

User inputs

-Choose parametrically the existing ground surface
(surfaces are sorted alphabetically as in the
prospector — index 1 corresponds to the first surface
in alphabetical order) [slider],

-Choose parametrically the corridor surface (surfaces
are sorted alphabetically as in the prospector — index
1 corresponds to the first surface in alphabetical
order) [slider],

-Choose parametrigalhwshamarride (corridors are |

KNOWN ISSUES AND LIMITATIONS

The following issues have been identified:

-Solids will not be created if any surface exceeds
100K triangles

o The graph will crop the surface using the
corridor surface as the object to crop

-Cropping will only work if the corridor surface style
is set to “_No Display”. It may occur that depending
on the country kit used, the graph will not work also
with the "no display” style. Tests were done with
Client provided datasets and no issues were found.

-If the corridor is long enough, it may happen that
the surface created from the crop exceeds the 100K
triangles, today the graph will not be able to handle
this

-The graph will not select corridors who have a
feature line as a baseline

-In a file with multiple corridors, only one corridor
can be created at a time

-Created solids will only be split by type (cut or fill)
and by the baseline. This means that solids may
consist of different earthworks.

-Solids are created by lofting the EG surface and the
corridor surface, this means that solids will be
created taking into account every point (on the X
and Y plane) where the corridor surface intersects
the EG, even when variations are really small.

-Errors may occur because of the offset distance
used to create the cropping object and based on the
corridor surface. If this happens, try lowering the
value of the Offset (for cropping purposes) node in
the Input section

GUIDELINES

Read the instructions.

Add Notes and Comments to the graph.

Use Node Groups and the Standard Color Coding.
Rename Nodes: <OriginalName> | <Description>.
Write Input and Output Notes for Python Scripts.

Prefer repeatable simple node structures.

Simple is better than complex.

Complex is better than complicated.
Readability counts.

Special cases aren't special enough to break the
rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, do not guess.
There should be one obvious way to do it.
Now is better than never.

Although never is often better than *right* now.
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GET

Get objects and parameter vlues from Crol 30

OUTPUT

Object Crestion in Civil 10, Final output

INPUT

Data inpust and preparation

FUNCTION

Data manipuation an Dynamo objects

SET

Set parameter values of Gl 30 objects

DEBUG

Nodes used to debug grash loge

WiP

Nokes not considered part of the finel package

NOTES

GRAPH INFO INSTRUCTIGNS KNOWN ISSUES AND LIMITATIONS GUIDELINES

Copyright 2020 Autedesk inc. All ights reerved. The purpose of this graph & tn creste earthunde The following issses haue been identifiad: Bead the incructions.

Company: Jacobs solids.

Office: <affice> ~Solicls will net ke crested if any surfacs exceeds Add Notes and Comments to the graph.
To achieve thiz gosl, the Dynamo graph is executing 100K triangles

Versior: 100 Following sperations

Author David Licona
deid licana@sutedest.com

Keywards: Esrtiworks Solids,

Tested an:
mo: 24.1
Civil 3Dx 20204
Civil 3D Toolkit Package : 1.19

Your code goes here

~Crap existing ground surfece using the corrsdor
surface a3 the crapping limit. This & due to o
limitatian of Civl 10: being able to craste solids
between tin surfaces mack up of less than 100K
triangles.

-Create sarthwork sclids. Az with the Civil 1D LI, the
solids are crested batwesn twn tin surfaces

o The comidor surtace.

o The existing ground surfsce (batiam

urface).
T soids will be initially created, ane fir the fil and
ane far the aut. Tests show that the first salid in the
resulting list is always the Bl scikd (more tests may
be required as this was tested in 3 different
documents cnly.

Spit the salics to have separate salids for The fwe.
sules of the camnageway, Solids are spht slang the
comdor baseline.

The resultieg fill and cut salids are sent int Civil 30
an user-defined layers

User inputs

-Choose parametrically the existing giound surface
(surfaces are sorted lphabetically as in the
prospecior —index 1 cormesponds to the first surfsce
in alphabetical order) [sider],

~Choose parametrically the cormider surface (surfaces
are sorted alphabetically a5 = the prospector - mdex
1 cormespands to the first surface in sighabetical
ordes) [slider],

Choose parsmelncally the cormdor (corrdars are
scrted alphabetically =5 in the prospector — ndex |
comesponds to the first surface in alphabeticsl
order) [lider]

Choose parametiically the baselire (asshnes wil
be: shown =5 creates - normally. e 154 bassine will
comespond to the middie of the carmiageay)
[slcer].

-Defining the layer o which the fill solid abjects will
be crested [ret],

Defining the layer an which the cut solid abjacts
will e ereatedd [t

~Chogse if the solids are to be arested ina new
document ar ot [Backean]

o Give the file path to the new document
il path]

Output nodes an the player
Watch nodes are prowided an the player to indicate

0 the uzer the chosen surfaces, comicor and
baseline.

Inputs

a The graph will crop the surface using the
camidor surace as e abject 1o crop

~Crapping will anly work i the camidor surlace style
i set o * Na Display’. |t may occur that depending
an the country kit used, the graph will nat wark alsa
with the “no display” style. Tests were done with
Client provided detssets and no issuss were fourd,

~¥ tha comidaris long encugh, it may happen that
surface created from the crop exceeds the 100K
triangles, today the graph will not be able to handle
thiz

~The graph will not select cormidars who have a
feature e a5 2 basshne

-in 2 file with multigle corridors, only one cerridar
can be created at a tme:

~Created sohids will anly be spiit by type fout o Gl
and by the basebee, This means that solids may
consist of different aa

-Solids ane crested by lofting the EG surface and the
comidor surface, this means that solids will be.
created tsking into sccount every point (on the X
and ¥ plans) where the comidor surface intersects
the EG, even when variatians are really smal.

~Ervors may ocour becsuse of the offset distance
usesd £ creste the cropping cbject and based on the
corridor surface. I this happens, iry lowering the
value of the Offset {for cropping purposes) node in
the Ingut section

Use Nede Graups and the Standard Calor Cading,
Rename Nodes: <OriginalNemes | <Descrigtion™
Write Inpist and Outpust Notes for Pythen Seripts.
Prefer repeatable simple node strctures.
Simple iz better than complex

Camplex i better than complicated.

Readabiiy counts.

Special cases aren't special enaugh 1o bresi the.
rukes,

Althaugh practicality bests purity.
Erors should never pass silenly.

Unless enplislly sibenced,

I the face of ambaquity, do nat guess.
There shoukd be ane obvious way to do it
How is better than never.

Although mever is often better than ight” now.

Graphe O :

Get corridors - sort alphabetically and create dictionnary

Créer des solides

Dickioraries are used here to enable chocsing
parametrically the surface.

Dropdon lists cauld be created using extemal
packages | https:Nomm dynamebim.com/Weustom-
y

True  * False

DL_Macobs\TIN Test\Solids_Resulr dug
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Debugging
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quiekly see

hat is being
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user inputs

Send Fill solids to Civil 3D

.
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e > | — >
> — >
> o . e
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Get baselines - Create dictionnary
If there & anly are baseling, then automatically,
Diynarna will select tha one [overnding the given
parameter by the user). If there iz mare than ane
baseline, then user must choose which baseline 1o
g 1
e ] o
3
> |
» 1; » >
AUt Ao > >
a0 > > .
2 > s Get baseline
= stations
>
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At the pragress cal, it was atked that users can
e oo Lot
1;
i Get Surfaces by
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o > >
o - Split solids by
g » baseline plane
[ =5
e plane at the baseline /
¥
\ q ’
/ // :
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2 5 ; > C=)
. . > Bounding Box - Max/Min Z
Point at stations >
< I ;
< 3 > = ’ uma
» s —_— >
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~ ¥

Fiset can only be small distances, if not the offset
will ail. Difference i negative or positive 7 This
hasnt ben tested yet

N

—

Create temporary cropped surface

¥
I s I T N

toDelete = [borders, cropioundary, croppedSurface, solids]; > H
cropBoundary

crappedsurface

v v w v

on Dynamo

Visualization/Debugging only -
Separate Fill and Cut and Draw

v v v v




Graphe O : Créer des solides
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Graphe 1 : Manipuler les solides

Delete polylines

Code Block
polylines | ToDelete = [polylines]; |=

Object.Delete

Get boundaries between earthworks

Objects Types All Objects of Type Object.Layer List.FilterByBoolMask ] .
Polyiine v Object Type type Object] object layers |a-[layers]; SEmm  ustranen Sy warch e v L Gett|ng 77X p|ane of p0|y||ne5
block a == "@"; = list > var[l-.[1 = = mask > out
amt > Ao Curve.EndPoint
AuTo curve > Point Vector.ByTwoPoints

To get the boundaries, | manually created a volume
surface in Civil 3D, did an elevations analysis to
visually see quickly the limit between cut and fill and
| draw polylines on the layer 0 to represent the

start > Vector

AUTO
] > CoordinateSystem.ByOriginVectors

CoordinateSystem.ZXPlane

boundaries. The polylines will be deleted at the end. e origin > CoordinateSystem coordinateSystem > Plane
PolylineExtensions.GetGeomet Curve.StartPoint .

However, | believe this can be done parametrically . | H i ector.Rotate XAXIS > L0

was going to test getting the border of the surface polyline b Curve curve > Point q

as a polycurve as well as the baseline. Afterwards, ecto — WY B BT >

find the intersection points with the surface and £l Ll

Plane.ByOriginNormalXAxis

draw lines that will represent the polylines. This was
not tested because time ran out on the SCO and
getting the intersection points could be tricky.

) >
.____._...-—--——_‘ axis > AuTO
Vector ~——
degrees > \ origin >
e normal >

XAXIS >

Plane

Code Block
AUTO

Get Fill solids

All Objects on Layer

Inputs

Document.Current Document.ModelSpace

If you want to split only fill sclids, use this as input

Object
jectl] for the Solids.Slice node

Block =

AN

document >

Document

AUTO

Slicing solids by planes Draw

Geometry on

Solid.SliceByPlanes

Get Cut solids

Use the ZX Plane to split at a given station or by o m— solid > Solid[l n a 0
intervals (e.g. every 100m). r\...._. P Dy I I I
All Objects on Layer planes b
Object] If you want to split only cut salids, use this as input Use the YZ or the XY plane to create layers of the AUTO

solid chunk

Object.Geometry

String | Layer with fill solids for the Solids.Slice node

i = ) ) ) ) i The solids being sliced are the autocad solids and st object > Geometry
Solid=Fil - CoordinateSystem.ZXPlane | To split by given stations or an interval not Dynamo solids, so you don't need to send them
back to Cvil 30 Aure

coordinateSystem > Plane

Get all solids e

String | Layer with cut solids

G ET Solids-Cut >
List.Flatten n 5
p— CoordinateSystem.YZPlane | To split by layers
ist Create .
Get objects and parameter values from Civil 3D All Objects on Layer s % varll-0 coordinateSystem > Plane
itemo  * - list t >
NOTES ool P =
itern1 AUTO
O UT P U T GRAPH INFO INSTRUCTIONS KMOWRN ISSUES AND LIMITATIONS. GUIDELINES

Object Creation in Civil 3D, final output

INPUT

Data input and preparation

FUNCTION

Data manipulation on Dynamo objects

SET

Set parameter values of Civil 3D objects

DEBUG

Nodes used to debug graph logic

WIP

Notes not considered part of the final package

Copyright 2020 Autodesk Inc. All rights reserved.
Company: Jacobs
Office: <office>

Version: 1.0.0
Author: David Licona
david.licona@autodesk.com

Keywords: [KEYWORDS]

Tested on:

Dyname: 2.4.1

Civil 30 20204

Civil 3D Toolkit Package : 1.1.9

The purpose of this graph is to manipulate
earthwork solids created by the Get Solids Graph.

The following manipulation is being done:
Slicing solids by earth work.

To achieve this goal, the Dynamo graph is executing
the following operations :

-Looking for all the polylines in the graph

-Filtering the polylines in order to get only polylines
on layer 0

-Determining the ZX plane of this polylines
-Selecting solids from fill and cut layers

-Slicing the selected solids by using the ZX plane of
the polylines

-Deleting the polylines used for slicing (polylines on
layer 0). if you don't want to delete the polylines
used for the slicing, then freeze the delete node

User inputs
-User must create manually the pelylines that

indicate where the slicing is geoing to occur. These
polylines must be on layer 0

-Defining the layer on which the fill solid objects are

[text]

-Defining the layer on which the cut solid objects are

[text]

Motes are provided along the groups to darify or
explain nodes used as well as possibilities.

-For the moment, polylines will be needed to be
created manually. The graph needs to be modified in
such a way to identify the earthwork change.

-Graph will only work with polylines on layer 0
-Only run the graph once in a file. If the graph is run

more than one time on the same file, it will delete
previously created solids.

Read the instructions.

Add Motes and Comments to the graph.

Use Node Groups and the Standard Color Coding.

Rename Nodes: <OriginalName> | <Description=.

‘Write Input and Cutput Notes for Python Scripts.
Prefer repeatable simple node structures.

Simple is better than complex.

Complex is better than complicated.

Readability counts.

Special cases aren't special encugh to break the
rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, do not guess.
There should be one obvious way to do it.
Mow is better than never.

Although never is often better than *right* now.

Draw'gn
Dynama

Object.Geometry
object > Geometry

AUTO

For context > difference between
ACAD solids and Geometry solids

Object.Type | Autocad Solids
obj b

string

AUTO

AutoCad Solid can be sliced for construction
purposes by plane. The Solid.SliceByPlanes node
n . AutoCAD solids and not lid
Object.Type | Geometry Solids iunS;jt e Sl S e DD e T &S

obj > string

AUTD
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Graphe 1 : Manipuler les solides
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lumes Te...PolylinesforSlicing* +

PROPERTIES

Mo selection

Earthworks Volumes Test - Polylin...

* Paints

* Point Groups
Surfaces
" Lower Surface1

s 5-C-Tast-1-1-Bottom
' 5 - Elevation analysis
Alignments

< Feature Lines

W Sites

M Catchments

il Pipe Metworks

T Pressure Metworks

® Corridors

i fozemblies

* |ntersections

* Survey
View Frame Groups

# Data Shortcuts [D:ANOneDrive - Auto...

Surfaces
Alignments
% Fipe Networks
T Pressure Metworks
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General
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Linetype Continuous
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Transparency ByLayer
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Matenal ByLayer
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GET

Get objects and parameter values from Civil 3D

OUTPUT

Object Creation in Civil 3D, final output

INPUT

Data input and preparation

FUNCTION

Data manipulation on Dynamo objects

SET

Set parameter values of Civil 3D objects

DEBUG

Nodes used to debug graph legic

WIP

Notes not considered part of the final package

NOTES
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INSTRUCTIONS

Inputs

AuTo

KNOWN [SSUES AND LIMITATIONS

Graphe 2 : Jeu de propriétés

Add property set to
all of the solids

Get all solids

Get property set by nam

Draw on
Dynamo -

GUIDELINES

Calculating average heigh

Copyright 2020 Autodesk,Inc. All rights reserved.
Company: Jacobs
Office: <office>

Wersion: 1.0.0
Author: David Licona
david licona@autodesk.com

Keywords: Earthworks Solids,

Tested on:

Dynamo: 2.4.1

Civil 3D: 2020.4

Civil 3D Toolkit Package : 1.1.9
Springs nodes : 204.1.0

“https://github.com/dimven/SpringNodes™;

The purpose of this graph is to assign a given
property set to all of the solids in the graph.
Calculating the average height as well as the max
height of each solid and updating the properties for
all the solids

To achieve this goal, the Dynamo graph is executing
the following operations :

-Getting all the solids in the model space

-Selecting the property set given by the user
(property set must be created beforehand)

-Adding the property set to all of the solids

-Calculating the max height for each solid using
bounding boxes

-Calculating the average height for each solid using
the solid centroid and the previously created
bounding boxes

-Getting the properties given by the user from the
property set

-Updating the properties with the calculated
amounts

User inputs.

This graph can be run using the Dynamo Player. The
following inputs are needed,

-Property set name [text]
-Property name for the average height [text]
-Property name for the max height [text]

-Number of decimals to be included in the
properties [integer slider]

The following issues have been identified:

-Property set must be created in the document
beforehand (this can be done manually, with
templates or with Dynamo)

-Custom properties (average height and max height)

are using text input. This is done to be able to
include decimals.

-The spring nodes is used to easily turn numbers
into strings (the OOTE nodes sometimes have
lagging 0 in the numbers)

Check if solids

Read the instructions.

eight

For some reason just putting the property name as a
string didn't work during testing,

correspond to , ;
fill and cut I e

Add Notes and Comments to the graph.

Use Node Groups and the Standard Color Coding.

Rename Nodes: <OriginalName > | <Description>.

White Input and Qutput Notes for Pythen Scripts.

Prefer repeatable simple node structures.

SRt Getting solid height by bounding b Calculating max h€ight and

turning to stri

Complex is better than complicated.

Readability counts,

Special cases aren't special enough to break the
rules.

Although practicality beats purity. >

Errors should never pass silently. > ﬁ
Unless explicitly silenced. _

In the face of ambiguity, do not guess.

There should be one obvious way to do it.
MNow is better than never.

Although never is often better than *right* now.

Getting Color Bounding Box - for verifications
solids ;
volume - for R .

. >
compariso




Graphe 2 : Jeu de propriétés
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Objectifs d’'apprentissage

IDENTIFIER LES OPPORTUNITES
D'AUTOMATISATION

-L’automatisation pour faire plus, mieux et avec

moins de ressources

-Cas d’usage : taches répétitives, taches avec peu de

valeur ajoutée, processus itératifs, etc.

-Se focaliser sur les « quick wins »

DEVELOPPER DES SOLUTIONS

INDUSTRIALISABLES
- Faire de solutions que puissent étre utilisées avec

le Dynamo Player
- Imbriquer les graphes avec des notes

- Modulariser les solutions pour tester et débugger
plus facilement

S)

PENSER ANALYTIQUEMENT

-Décrire la séquence logique pour résoudre la
problématique

-Créer un « POC » rapidement, utiliser de datasets
génériques

-Ne pas changer l'intervalle de géométrie et avoir en
tete le binding et l'utilisation des objets temporaires

IMPLEMENTER L'AUTOMATISATION

- « Best practices »
- Communication des succes

- Ressources pour réussir



Adoption




Mettre en ouvre un changement

PERSONNES ORGANISATION PROCESSUS TECHNOLOGIES

O

o

1+
000

Formation ou Nouvelles roles et Stratégie de Outils et
embauches pour avoir responsabilités déploiement et environnement

les compétences coordination de taches technologique



Convention de dénomination
de fichiers

e Clarifier le contenu
« Structurer la gestion des fichiers
« Rendre facile la recherche

 Exemple:
o Logiciel_Métier_UsageBIM_But_Version

o « C3D_VRD_Documentation_CreationProfilsTravers V1 »

Photo par Andrew Ridley - Unsplash



https://unsplash.com/@aridley88?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/pattern?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Gabarit de référence

« Information générale
» Instructions

 Limitations

Photo par Monika Grabkowska - Unsplash



https://unsplash.com/@moniqa?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@moniqa?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Codage par couleur

G ET Création d'objets Civil 3D, résultat final

Obtention des valeurs de paramétres d'objets Civil : SET =3
3D | RS

Delete Group

Définition des valeurs de parametres sur des objets

Ungroup Défini

Cleanup Node Layout I N PUT = —

Font Si DFER e
e Données d'entrée et préparation DEBUG S -‘-j“ S :

3 Noeuds utilisés pour débugger la macro -

FUNCTION

WIP

Notes non considérées comme faisant partie de la
version finale

Manipulation des donnees sur des objets Dynamo



Obtention des valeurs de paramétres d'objets Civil
3D

INFORMATIONS INSTRUCTIONS PROBLEMES CONNUS ET LIMITES GUIDE

Copyright 2017 Autodesk, Inc. Tous droit réservés. <DESCRIPTIONS> <PROBLEMES> Lisez les instructions ci-dessous.
Société : <société>
Bureaux : <bureau> <INSTRUCTIONS> <LIMITES> Ajouter des Notes et Commentaires dans le graphe.

Version : 1.0.0 Utiliser les Groupes de Noeuds et leur Code Couleur.

Auteur : <auteur> .
paolo.serra@autodesk.com Renommer les noeuds : <NomOriginal> |

<Description>.

Mots-clés: [MOTS_CLES) |
Définir des note pour les Entrées (IN) et Résultats

Testé pour : (OUT) des noeuds Python. 1
Dynamo : X.X.X : e Manipulation des données sur des objets Dynamo
Civil3D : 20XX Favoriser |'utilisation des structures de noeuds |

simples et répétables.

Une macro Simple est meilleure qu'une macro

Complexe. UTPUT

Une macro Complexe est meilleure qu'une macro
Compliquée.

La Lisibilité est importante.

Aucun cas n'est suffisemment spécifique pour
justifier de ne pas respecter les régles.

This Python Script creates a CSV file to track the Il ne faut pas sacrifier 'aspect Pratique a la Pureté. . :
usage of the Dynamo file. ~ - Définition des valeurs de parametres sur des objets
Aucune Erreur ne doit étre transparente. === Civil3D

Python Script | Tracker Ou alors cela doit étre fait consciemment.

- -
- — -
. -
. ..
- et

Il ne faut jamais présumer face a une ambiguité.

Il y a toujours une maniére évidente de faire les
choses.

Maintenant ou jamais.

P
-
-

Mais plutét jamais que tout de suite. NI e T s S i e S R

-
- - -
. - ——
~ -
- -

S
Notes non considérées comme faisant partiedela =~ -
version finale -_
) bE . — e - - - e ey 1
N - d -.‘\ --"-.-’ .\" -

A -



Stockage des fichiers

 Centralise

- Différentiation entre la source et le fichier Dynamo
utilisé pour le projet (BINDING)



https://unsplash.com/@jplstudio?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/storage?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Testing et validation

« Validation par l'utilisateur final
* Process interactif

« Intégrer du feedback pertinent



https://unsplash.com/@jontyson?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/feedback?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Suivi de l'utilisation

« Mesurer l'utilisation :
o Savoir quels sont les graphes les plus pertinents
o Calculer le ROI sur la VALEUR

« Au consulting, nous avons développé un outil pour le

faire



https://unsplash.com/@sernarial?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/measure?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Communication

« Communiquer les réussites

* Privilégier la vidéo

« « Story telling »
o Description de la problématique
o Comment elle a été résolue

o Donner des preuves sur la valeur apportée:

Photo par ConvertKit - Unsplash



https://unsplash.com/@convertkit?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/podcast?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Groupe d'utilisateurs

« Super utilisateurs
« « Parlent métier »

« Facilitent la communication et adoption

Photo par Chang Duong - Unsplash


https://unsplash.com/@iamchang?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/group?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Ressources

« Besoin des ressources spécialisées :
o Formation de ressources
o Acquisition du talent

o Accompagnement pour les premiers cas

Photo par Element5 Digital - Unsplash



https://unsplash.com/@element5digital?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/training?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Réféerences

e Primer

 Dvnamo Forum — Civil 3D
« Cours AU précédents Dynamo - Civil 3D :

o Computational Design for Civil Engineers | paolo Serra
et Safi Hage

o Dynamo in Civil 3D Introduction—Unlocking the

Mystery of Scri pting | Jowenn Lua et Andrew Milford

o Accesorize your Design — Dynamo for Civil 3D | stacey
Morkin et Dylan Kahle

o Generating, Transforming, and Analyzing Railway

Design Data in Civil 3D and Dynamo | wouter Bulens et

Steve Crokaert

* Cours AU 2020 (pas de lien disponible) :

o Generative Design | Raquel Bascones et Paolo Serra

o Civil 3D Toolkit | Jowenn Lua

Photo par Kimberly Farmer - Unsplash



https://primer.dynamobim.org/
https://forum.dynamobim.com/c/civil3d/17
https://www.autodesk.com/autodesk-university/class/Computational-Design-Civil-Engineers-2019
https://www.autodesk.com/autodesk-university/class/Dynamo-Civil-3D-Introduction-Unlocking-Mystery-Scripting-2019
https://www.autodesk.com/autodesk-university/class/Accessorize-Your-Design-Dynamo-Civil-3D-2019
https://www.autodesk.com/autodesk-university/class/Generating-Transforming-and-Analyzing-Railway-Design-Data-Civil-3D-and-Dynamo-2019
https://unsplash.com/@kimberlyfarmer?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/teach?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Objectifs d’'apprentissage

IDENTIFIER LES OPPORTUNITES
D'AUTOMATISATION

-L’automatisation pour faire plus, mieux et avec

moins de ressources

-Cas d’usage : taches répétitives, taches avec peu de
valeur ajoutée, processus itératifs, etc.

-Se focaliser sur les « quick wins »

DEVELOPPER DES SOLUTIONS

INDUSTRIALISABLES
- Faire de solutions que puissent étre utilisées avec
le Dynamo Player

- Imbriquer les graphes avec des notes

- Modulariser les solutions pour tester et débugger
plus facilement

S)

PENSER ANALYTIQUEMENT

-Décrire la séquence logique pour résoudre la
problématique

-Créer un « POC » rapidement, utiliser de datasets
génériques

-Ne pas changer l'intervalle de géométrie et avoir en
tete le binding et l'utilisation des objets temporaires

IMPLEMENTER L'AUTOMATISATION

- Gabarits avec des codes couleurs, mesurer l'utilisation
des graphes, suivre une convention de nommage

- Communiquer en montrant la valeur gagnée, s’appuyer
sur le terrain pour communiquer

- Mettre en place une politique de formation ou
d’acquisition du talent
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Photo par Kelly Sikkema - Unsplash
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L'automatisation n'est pas aussi effrayante
que cela puisse paraitre, elle
peut étre vraiment simple.

Pensez aux choses qui vous frustrent ou qui
ne nécessitent pas de réfléchir, cela pourrait
vous faire gagner beaucoup de temps.

Sol AMOUR, Product Manager Dynamo
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