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Sobre el presentador

David LICONA
» Ingeniero Civil
5+ anos de experiencia en la fase de diseno,

construccion y operacion de infraestructuras

lineales
« Consultor para Autodesk basado en Paris

« 1ra participacion en AU




ODbjetivos de aprendizaje

IDENTIFICAR LAS OPORTUNIDADES DE
AUTOMATIZACION

-Por qué la automatizacion ?
-Identificar casos de aplicacion

-Establecer prioridades

DESARROLLAR SOLUCIONES @

INDUSTRIALIZABLES
- Dynamo Player

- Instrucciones de utilizacion

- Soluciones modulares

PENSAR ANALITICAMENTE

-Describir el problema
-Crear un « POC » rapidamente

-Conceptos claves de Dynamo

IMPLEMENTAR LA AUTOMATIZACION

- Mejores practicas
- Comunicacion de los resultados

- Recursos necesarios para triunfar



Foto por Frame Harirak - Unsplash

Foto por Lindsay Henwood - Unsplash

Expectativas : Y no ..

« Consejos, herramientas, metodologias para lograr « Una demonstracion paso a paso de como construir
implementar la automatizacion graficas en Dynamo

« Caso practico : modelizacion de movimientos de tierras
(corte y relleno) como objetos (BIM 4D, BIM 5D)

* Un curso de Dynamo para Civil 3D

« Dynamo para 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
https://unsplash.com/@framemily?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/advice?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Dynamo Foundation

« Oferta de Autodesk Consulting

o Resolver los casos de utilizacidon mas complejos

o Mejorar la colaboracidon dentro de la organizacion

o Crear una comunidad alrededor de Dynamo vy a

través de disciplinas y localizaciones
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Foto por 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

Identificar las oportunidades
de automatizacion



Definamos la automatizacion

* Reducir la intervencion humana para realizar

acciones

 No es el futuro, es el

Foto por David Levéque - Unsplash



https://unsplash.com/@davidleveque?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/robot-bar?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Programacion Visual

« Un medio para los ingenieros
o Accesible a todo

o Liberar la creatividad

Foto por Daniel Tuttle - Unsplash
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Foto por Vitae London - Unsplash



https://unsplash.com/@danieltuttle?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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https://unsplash.com/@vitaelondon?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/piano?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@danieltuttle?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@danieltuttle?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Dynamo para Civil 3D

« Dynamo es una herramienta de programacion visual

« Integrada en Civil 3D
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Programacion Visual

Point. ByCoordinates

X » Point Circle.ByCenterPointRadius
v 3 centerPoint > Circle
. 3 radius >
| |
Geometry.DistanceTo
MNumber Slider EE0MmELry ’ double
= ! [_} - Point.ByCoordinates aEner d
) > Paint '
Mumber Slider ?
14.4 [I_ } ?
| \\\ |
‘xxx \\\‘
x‘x‘x -




4
. od

l\l;x‘\_\\ 4|l

;Cual proposito ?

b b——

T n “ ' Saimi s —..‘; - w s VA / e

i\ AL il c252 17 il ,fa!///j’liﬂf . S
AR GRRIACCN T TR
711 ARG NOREE ||| T T\

SRNMUTE ARy ™ T }T’é Y /Tl 7 I

V1 /Y

« Casos complejos, modelos detallados
. la calidad
« Con :

o L personal

o 4 tiempo

o  retrabajar

o  trabajo repetitivo




Concretamente...

« Automatizar tareas repetitivas

* Crear flujos de trabajo complejos, conectando
multiples fuentes de datos

« Mejorar la interoperabilidad de los programas
« Explorar opciones de diseno rapidamente

 Acceder a los datos del modelo que usualmente

ignoramos

« Crear y analizar rapidamente formas geométricas
complejas

Foto por Kelly Sikkema - Unsplash



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

Concretamente...

’




Concretamente...

. Code Block
//Equation for a slope line

def LineSlope(m,x,b)

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

s




Valor para todo tipo de
organizacion

Empresas pequenas

o Competir con las mas grandes gracias a la
automatizacion

Empresas medianas

o Reduccion de costos internamente para reinvertir
en innovacion
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o Escalar las mejores practicas de manera mas eficaz

Foto por Charles Deluvio - Unsplash



https://unsplash.com/@charlesdeluvio?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/charles-deluvi-carrot?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Para identificar las oportunidades

¢El proceso es ¢Es algo a realizar de ¢Es algo que toma ¢Es un proceso sensible al
repetitivo ? manera sistematica? mucho tiempo? error humano?

r
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Casos practicos

¢El proceso es ¢Es algo a realizar de ¢Es algo que toma ¢Es un proceso sensible al

repetitivo ? manera sistematica? mucho tiempo? error humano?

Insertar bloque a lo Aplicacion de los Modelizacion de Geometria compleja
largo de un proyecto property sets rampas para las aceras
(durmientes, postes de

luz, catenarias)



Priorizar las 1deas

« Concentrarse en los “quick wins”

« Valor visible con un “minimo de esfuerzo”

Foto por Michat Parzuchowski - Unsplash



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

Impacto Importante

Impacto Limitado

Facil

Dificil

“*Quick Wins”

Valor Limitado

ODbjetivos Ambiciosos

lgnorar




L a base para abrir muchas posibilidades MACHINE

DISENO
PARAMETRICO

PROGRAMACION
VISUAL

LEARNING

DISENO
GENERATIVO

Foto por AltumCode - Unsplash



https://unsplash.com/@altumcode?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/machine-learning?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

ODbjetivos de aprendizaje

.0_ IDENTIFICAR LAS OPORTUNIDADES DE DENSAR ANALTTICAMENTE
" AUTOMATIZACION
v' La automatizacion para realizar mas, mejor, vy -Describir el problema
COn Menos recursos -Crear un « POC » rapidamente

v' Casos practicos : tareas repetitivas, tareas con
-Conceptos claves de Dynamo

poco valor anadido, procesos iterativos, etc.

v' Concentrarse en los “quick wins”

M DESARROLLAR SOLUCLIONES @ IMPLEMENTAR LA AUTOMATIZACION
INDUSTRIALIZABLES



te

ticamen

1

Pensar anal



Escribir la secuencia

« Ser capaz de describir el problema

o Ordenar las tareas en una secuencia logica

o Visualizar el proceso

* Lenguaje BPMN

o Programa : cawemo

Foto por Monika Grabkowska - Unsplash
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Caso practico : Modelizacion de movimientos de tierras
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Un script Dynamo para:
« Modelizar solidos 3D para representar los cortes y rellenos para todo proyecto de carreteras
« Dividir los sélidos
e Corte/Relleno
Al medio en la linea de base
 Por cuerpo de tierra
« Anadir properties sets y sus propiedades :
« Altura maxima

 Altura promedio



Un proyecto exigente

« BIM4D & 5D

« 4 dias para terminar el proyecto

Foto por Aron Visuals - Unsplash



https://unsplash.com/@aronvisuals?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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2 — ldentificar las entradas/salidas y capacidades

-Superficie del
Terreno
-Sﬁimgé?ﬂd9| Solidos divididos
, ¥ N B o con propiedades
-Linea de Base Solidos Solidos divididos atribuidas

g 5 g g

~ Buscarla N T (e S o
informacion del Crear los solidos o )
solidos propiedades

modelo

-superficie del -Solidos -Properiies Sets
Terreno -Linea de Base -Valores de las
-superficie del propiedades

Froyecto



Necesidad de contar con recursos especializados

£ 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

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



Construccion de graficas

;Queé tipo de graficas?
- Eficientes
« Genéricas

« Escalables

Foto por Annie Spratt - Unsplash



https://unsplash.com/@anniespratt?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/target?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Comenzar con un POC

Realizacion de pruebas rapidamente :

o ¢Laldgica funciona?



https://unsplash.com/@justusmenke?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/electricity-switch?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Dataset neutro para realizar pruebas
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https://unsplash.com/@silas_crioco?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/key?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Intervalo de geometria

« Advertencia muy comuin

- Aparece cuando estamos lejos del 0,0,0 en Dynamo

(cada vez que tenemos un modelo geo referenciado)
« NUNCA cambiar el intervalo de geometria:

o Apareceran errores de modelizacion

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

Foto por 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

Intervalo de geometria

Baseline.PolyCurve Function Apply

baseline > PolyCurve

AUTO
argl

Corridor.Baselines

corridor > Baseline[]

AUTO

func * - func(args)




« Binding »

* Muy importante a entender
 @Grafica atada con los elementos creados

« Problematico para la colocacion de bloques

Foto por Bryan Walker - Unsplash
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Problemas con el binding
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Start

[—1[Top][2D Wireframe]
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Change Object
Ohbject : 6FFD

Object.PropertySetByName

object > Prop
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1
L4}
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propertySetDefinitionName >

Code Block
"KLIC Leidinglijn™; | =

"Diam

MWl ™~ Type a command
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Suprimir los objetos provisionales creados en Civil 3D

cate temporary cropped surface

DocumentExtensions.ObjectHandle

List.Firstitem -
i h

item > string

Curve.StartPoint

Object.Geometry
: curve > Point .

TinSurfaceExtensions.Crop

/

surface > Surface
newMName >
croppingObjects >
< keeplLocation >
List.Firstitem ‘

object > Geometry o

croppedSurface

Delete temporary objects

Get items to delete

borders toDelete = [borders, cropBoundary, croppedSurface]; =
‘ cropBoundary

object

Object.Delete
>

void

AUTOD

» (Ciertos nodos o “acciones” solo utilizan objetos directos de AutoCAD (v no Dynamo)

* Sin repercusiones para el utilizador final



ODbjetivos de aprendizaje

IDENTIFICAR LAS OPORTUNIDADES DE
AUTOMATIZACION

v La automatizacion para realizar mas, mejor, vy
ConN MeNnos recursos

v' Casos practicos : tareas repetitivas, tareas con
poco valor anadido, procesos iterativos, etc.

v' Concentrarse en los “quick wins”

DESARROLLAR SOLUCIONES
INDUSTRIALIZABLES
- Dynamo Player

- Instrucciones de utilizacion

- Soluciones modulares

PENSAR ANALITICAMENTE

v Describir la secuencia logica para resolver los
problemas

v" Crear un « POC » rapidamente, utilizar datasets neutros

v" No cambiar el intervalo de geometria, tener en cuenta
el binding vy la utilizacion de objetos provisionales

@ IMPLEMENTAR LA AUTOMATIZACION



Desarrollar soluciones
industrializables




Dynamo Player

» Directamente desde Civil 3D
* Ninguna necesidad de entrar en Dynamo

« Con solamente unos clics / botdén magico

Foto por Liam Truong - Unsplash



https://unsplash.com/@liamtruong?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Dynamo Player

o . < C
Graficas Parameétricas

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 permite de cambiar las entradas
v String | Property Set Name

- El utilizador puede probar diferentes configuraciones ~ Name is case sensitive
Property Set must already exist in the document :
rapidamente: . |Jacobs_Test
o Ejemplo : poste de luz todos los 20/25/30 m /  Choose 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

1 B

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




Y en Dynamo ?
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Instrucciones

- Instrucciones integradas en la grafica:
o El propdsito de la grafica
o Suposiciones
o Entradas
o Posibles optimizaciones

o Problemas identificados

o Pruebas realizadas

Foto por Max Saeling - Unsplash
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Ejemplos de Instrucciones

GRAPH INFO

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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« Realizacion de pruebas mas faciles
« Mas facil de entender
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Foto por Simon Goetz - Unsplash
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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.
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Grafica 1: Dividir los solidos

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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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
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Grafica 2 : Property Sets

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
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ODbjetivos de aprendizaje

IDENTIFICAR LAS OPORTUNIDADES DE
AUTOMATIZACION

v La automatizacion para realizar mas, mejor, vy
ConN MeNnos recursos

v' Casos practicos : tareas repetitivas, tareas con
poco valor anadido, procesos iterativos, etc.

v' Concentrarse en los “quick wins”

DESARROLLAR SOLUCIONES

INDUSTRIALIZABLES
- Construir soluciones que puedan ser utilizadas con

el Dynamo Player
- Integrar las graficas con notas

- Modularizar las soluciones para realizar pruebasy
detectar fallos mas facilmente

S)

PENSAR ANALITICAMENTE

v Describir la secuencia logica para resolver los
problemas

v" Crear un « POC » rapidamente, utilizar datasets neutros

v" No cambiar el intervalo de geometria, tener en cuenta
el binding y la utilizacion de objetos provisionales

IMPLEMENTAR LA AUTOMATIZACION

- Mejores practicas
- Comunicacion de los resultados

- Recursos necesarios para triunfar



Implementacion



Un cambio consecuente

PERSONAL ORGANIZACION PROCESOS TECNOLOGIAS

O

o

1+
000

Capacitacidono Nuevos puestos vy Estrategia de Herramientas
contratar recursos responsabilidades implementacion y plan tecnoldgicas
especializados de accion



Nomenclatura de archivos

e Clarifica el contenido
e Provee una estructura
« Facilita la busqueda

 Ejemplo:
o Programa_Disciplina_UtilizacionBIM_Propdsito_Version

o « C3D_Carreteras_Documentacion_PerfilLongitudinal_V1 »

Foto por 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

Plantilla estandar

- Informacidn general
« Instrucciones

 Limitaciones

Foto por 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

Utilizacion de colores

OUTPUT
G ET Object creation in Civil 3D, Final output

Delete Group

Ungroup Get parameter values from Civil 3D objects S ET

Cleanup Node Layout

Font Size ' g l N P UT Set parameter values of Civil 3D objects

B B BB Data input and preparation D E B U G

F U N CTI O N Nodes used to debug the graph logic
data manipulation on dynamo objects Wl P

Motes not considered part of the final package



Get parameter values from Civil 3D objects

GRAPH INFO INSTRUCTIONS KNOWN ISSUES AND LIMITATIONS GUIDELINES

Copyright 2017 Autodesk, Inc. All rights reserved. <DESCRIPTIONS > <|SSUES > Read the instructions.
Company: <company>
Office: <office> <|NSTRUCTIONS > <LIMITATIONS> Add Notes and Comments to the graph.

Version: 1.0.0 Use Node Groups and the Standard Color Coding.
Author: <author>

Data input and preparation
paolo.serra@autodesk.com Rename Nodes: <OriginalName> | <Description>.

Keywords: [KEYWORDS] Write Input and Output Notes for Python Scripts. F U N CTI O N

Tested on: Prefer repeatable simple node structures.

Dynamo : 2.X.X _ _ data manipulation on dynamo objects
Civil 3D : 20XX Simple is better than complex.

Complex is better than complicated.

Readability counts. 0 U T P U T
Special cases aren't special enough to break the _ o _
rules. Object creation in Civil 3D, Final output

Although practicality beats purity.

Errors should never pass silently.

) This Python Script creates a CSV file to track the Unless explicitly silenced.
RATING: 5 usage of the Dynamo file.

In the face of ambiguity, do not guess.

Set parameter values of Civil 3D objects

Useful Links | CTRL + Click the link below Python Script | Usage Tracker There should be one obvious way to do it.

"http://dynamoprimer.com/en/1@ Packages/l1@-Packages.html"; .
"http namoprimer.com/en/12 Best-Practice/12-1 Introduction.html”;

Mow is better than never,

Although never is often better than *right* now.

Nodes used to debug the graph logic

‘ Motes not considered part of the final package




Almacenamiento de archivos

« Almacenamiento centralizado

« Diferencia entre las fuentes y los archivos Dynamo
utilizados para el proyecto (BINDING)

Foto por James Lewis - Unsplash



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

Pruebas y validacion

- Validacion dada por el utilizador
* Proceso iterativo

- Integrar los comentarios relevantes



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

Seguimiento

e Cuantificar la utilizacion :
o Saber cuales son las graficas mas utilizadas
o Calcular el ROI sobre el VALOR

« En Autodesk Consulting, desarrollamos una
herramienta para cuantificar la utilizacion de las
graficas Dynamo

Foto por patricia serna - Unsplash



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

Comunicacion

 Comunicar los casos exitosos
« Utilizar indicadores de desempeno para comunicar
« Consejo : Realizar videos
« « Story telling »
o Definir el problema
o Como fue solucionado

o Dar pruebas del valor aportado

Foto por 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

Grupo de utilizadores

« Super utilizadores
- Experiencia de “campo”

« Facilitar la comunicacion y adopcion

Foto por 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

Recursos humanos

 Necesidad de tener personal especializado:
o Capacitacion del personal
o Adquisicidon de talento externo

o Acompanamiento para los primeros casos

Foto por 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

Otras Referencias

e Primer

e Foro Dynamo - Civil 3D
» C(Clases anteriores AU de Dynamo para 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 Dynamao | wouter Bulens et

Steve Crokaert

« Clases AU 2020 (link no disponible):

o Diseno Generativo | Raquel Bascones y Paolo Serra

o Civil 3D Toolkit | Jowenn Lua

Foto por 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

ODbjetivos de aprendizaje

IDENTIFICAR LAS OPORTUNIDADES DE
AUTOMATIZACION

v La automatizacion para realizar mas, mejor, vy
ConN MeNnos recursos

v' Casos practicos : tareas repetitivas, tareas con
poco valor anadido, procesos iterativos, etc.

v' Concentrarse en los “quick wins”

DESARROLLAR SOLUCIONES

INDUSTRIALIZABLES
- Construir soluciones que puedan ser utilizadas con

el Dynamo Player
- Integrar las graficas con notas

- Modularizar las soluciones para realizar pruebasy
detectar fallos mas facilmente

S)

PENSAR ANALITICAMENTE

v Describir la secuencia logica para resolver los
problemas

v" Crear un « POC » rapidamente, utilizar datasets neutros

v" No cambiar el intervalo de geometria, tener en cuenta
el binding y la utilizacion de objetos provisionales

IMPLEMENTAR LA AUTOMATIZACION

- Plantillas con coédigos de colores, cuantificar la
utilizacion, nomenclatura de archivos

- Comunicacion para demonstrar el valor anadido,
apovyarse en el “campo” para una comunicacion
efectiva

- Plan de gestion de recursos humanos
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Foto por Kelly Sikkema - Unsplash



https://unsplash.com/@kellysikkema?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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La automatizacion no es tan aterradora como
parece, puede ser realmente simple.

Solo hay que pensar en las tareas frustrantes

0 en las que no se necesite reflexionar, podria
hacerlos ganar mucho tiempo.

Sol AMOUR, Product Manager Dynamo
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