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Learning Objectives
e Be familiarized and use Civil 3D Toolkit.
e Create simple and re-usable routine.
¢ Navigate and debug your Dynamo graph.
o Create your own automation routine.
Description

This class will provide basic to intermediate understanding of Civil 3D Toolkit package in
Dynamo for Civil 3D. Learn how to leverage Civil 3D Toolkit in solving basic to complex Dynamo
graph.

Speaker

Jowenn is an Implementation Consultant at Autodesk. He holds a B.S. Civil
Engineering degree from De La Salle University and MBA degree from
Ateneo De Manila University. He has over 16 years industry experience in
design and construction. He is highly skilled in Civil 3D, Dynamo and
Subassembly composer. He provides technical workflow solutions, mentoring
and consulting. Major projects he handled previously includes Sydney Metro
TSE, SVC and OTS, Ballina Bypass Pacific Highway, Brisbane Airport Link
Northern Busway Tender Design, Gerringong Upgrade Princess Highway and
Rozelle Interchange WestConnex. | Autodesk Expert Elite Alumni | 2016 Autodesk Gunslinger
Sydney, Australia | 2018 Civil Infrastructure Inside the Factory Potsdam, Germany | 2020 Land
Development Inside the Factory New Hampshire, USA
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Introduction to Civil 3D Toolkit package in Civil 3D

Civil 3D Toolkit is a package created inside Dynamo for Civil 3D (D4C3D). Dynamo is a visual
programming application that can automate tasks in Civil 3D. It is an open sourced graphical
tool for design and documentation. It is a visual interface used to create logical flow of routines
and used to manipulate data and generate geometry. Civil 3D Toolkit was developed to
supplement the out of the box nodes and provided enhancement capability that is not available
in the current version.

Where to get Civil 3D Toolkit?

Step 1

For C3D 2020, download D4C3D in Manage.autodesk.com. Open Dynamo in Manage tab.
For C3D 2021, Open Dynamo in Manage tab.

Alternatively, in Commandline: AeccLaunchDynamo

| W H G 'E' - -
Home  Insert  Annotate I

€
hortcuts Folder r-! age Data Shortcuts .

El ate Data Shortcuts

Define Property Sets | Dynamo | Dynamo Player

Data Shortcuts = MAction Recordeg

Figure 1.1: Dynamo for Civil 3D via manage tab in the Ribbon

Property Set Data Visual Programming

Step 2
In Dynamo, go to Packages tab and search for Civil3DToolkit

A Online Package Search

civildtoolkit] | [ 2

Civil3DToollkit

Install latest version 3

Figure 1.2: Installing Civil 3D Toolkit via Dynamo Package Manager
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Where to find Civil 3D Toolkit?
Once you downloaded and install the latest Civil 3D toolkit, you can see the package in the

library side below Add-Ons and will have the name Autodesk. In the drop down, you can see
Civil3DToolkit.

Figure 1.3: Civil 3D Toolkit in Dynamo Library via Add-ons

Who developed this package?

Paolo Serra | Principal Implementation Consultant and Safi Hage | Sr. Designated Support
Specialist both from Autodesk worked together to developed the Civil 3D Toolkit package and
published the first version on 20" of November 2019.

Paolo Emilio Serra

drrr g CuiaDTookit mumu]p

Safi Hage
Figure 1.4: Brains behind the Civil 3D Toolkit Packagé

Why do | need to use this package?

This package offers at least 500+ additional nodes when it was first released and it keeps on
improving and adding more functionality. It is widely used in the Civil 3D community and is being
enhanced with the help of our Dynamo community that provides valuable feedbacks to our
developers.

Where do | start?

Itis ideal to use Civil 3D Toolkit if you already understand the basic principle of Dynamo and
know how to use this. If you need some Dynamo refresher, visit https://primer.Dynamobim.org/
to give you a strong foundation on Dynamo basics. After that, you can visit the Civil 3D Toolkit
feedback thread and start reading from community feedbacks and learn from sample routine
provided by the community. https://forum.Dynamobim.com/t/civil-3d-toolkit-feedback-
thread/43570

It is also important to know the basic functionality of Civil 3D for you to be able to leverage the
power of Dynamo and the enhancement that comes with the toolkit. Start with small routines like
selecting an object or converting geometry from Dynamo to Civil 3D and vice versa. Once you
are comfortable with the tool start making simple re-usable routine.
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How to check your Civil 3D Toolkit version?

If you already have installed the Civil 3D Toolkit and want to check what is your current toolkit
version, go to Packages tab and select Manage Packages then you will see beside the package
name the current version installed in your Dynamo.

L Dynameo

Civil3DToolkit

Figure 1.5: Checking current package version installed

Current categories in Civil 3D Toolkit
As this package continuously evolves, we can see that major categories are being used to
properly place each new nodes. To date, we have nodes inside 8 major categories.

Figure 1.6: Major categories in Civil 3D Toolkit as of version 1.1.10
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AutoCAD & Civil 3D Categories

Civil 3D Toolkit offers a wide range of subcategories. The two most commonly used categories
in the toolkit would be AutoCAD and Civil 3D. Although we will not tackle each nodes available,
we will use some of the nodes here to create our simple and re-usable routines later on.

Figure 1.7: AutoCAD & Civil 3D subcategories in Civil 3D Toolkit as of version 1.1.10
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Other Task Specific Categories

Civil 3D Toolkit have other major categories such as Collaboration, GIS, LandDevelopment,
PipeNetworks, PressurePipeNetworks and Tunnel.

For Collaboration, you can find nodes related to BIM360, Forge and Photo.

Figure 1.8: Collaboration subcategories in Civil 3D Toolkit as of version 1.1.10

For GIS, you can find nodes related to Map and Object data.

Spatial Operations

Figure 1.9: GIS subcategories in Civil 3D Toolkit as of version 1.1.10

For LandDevelopment, you can find nodes related to Site, Parcel, Featurelines and Cogo pts.

Figure 1.10: LandDevelopment subcategories in Civil 3D Toolkit as of version 1.1.10
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Pipe Network Part Families

Pipe Metwork Part Sizes
Pipe Metwork Parts Lists

PipeMNetworks

Figure 1.11: PipeNetworks subcategories in Civil 3D Toolkit as of version 1.1.10

For PressurePipeNetworks, you can find nodes related to Pipe, Fitting, Appurtenance and
Networks.

* ®  PressurePipeNetworks

Figure 1.12: PressurePipeNetworks subcategories in Civil 3D Toolkit as of version 1.1.10

For Tunnel, you can find nodes related to Ring, RingType and RingSegment.

Figure 1.13: Tunnel subcategories in Civil 3D Toolkit as of version 1.1.10
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Create simple and re-usable routine

When building your Dynamo graph archives, it is very important to focus on making graphs that
is scalable and reusable. Making smaller graphs that you can share with team members to learn
and re-use will make Dynamo learning a lot easier.

Autocad > Selection > Objects Types
This is one of the most common nodes that new users will want to try. On the current out of the
box installation, you will be able to find list of objects there. Using the Civil 3D Toolkit, you will

be given more choices in the selection list.

Palyline

Objects Types

¥ | Object Type

Alignment

Circle
Corridor
Face
Line
Mesh
MText

Block Reference :l

Polyline

Polyline3D
Profile
Solid

Surface

Text

GET - Current > ModelSpace > Objects Types

Document.Current

Choose object type e.g. Line, Solid, Surface, etc.

Objects Types

Palyline

¥ | Object Type

Document.ModelSpace

document

Document

> Block

AUTD

Figure 2.1.A: Objects Types before Civil 3D Toolkit enhancement

Civil 3D Toolkit > AutoCAD > DocumentExtensions
Using DocumentExtensions.AddNewTypes you can now leverage selecting more objects like
Arc, CogoPoint, Featureline, Hatch and MLeader to name a few.

DocumentExtensions. AddNewTypes

void

AUTO

Palyline
Paolyline3d
PressureAppurtenance

Alignment  ~ | Object Type

|Aignmen: | Face
Arc FeatureLine
ElockReference Hatch
Circle Line
CogoPoint MLeader
Corridar MTet
DEText Fipe
Face PaolyFacehMezh
FeatureLine Palyline
Hatch Palyline3d
Line PressureAppurtenance
MLeader PreszureFitting
MTex PrezzurePipe
Pipe Profile
PolyFaceMesh Solid3d

Structure

Surface

All Objects of Type

Figure 2.1.B: Objects Types after adding DocumentExtensions.AddNewTypes

Page 8



4\ AUTODESK.

UNIVERSITY

Other nodes inside DocumentExtensions also provides valuable impact to your efficiency. You
can get and set the civil object styles. You can get the object handle and the object using that
handle. You can also get information like coordinate system code, xrefs used and layout tabs.

GET - TK
DATA IN DocumentExtensions.GetStyle

\ Select Object
Select Object

Object: 6DA6

DocumentExtensions.GetStyle

>

item string

auta

/_ _\\ . Proposed
(7 AN
{ xrEF TEXT1
| XREF TEXT2 |

- TK
DocumentExtensions.SetStyle

Choose Style to use

DocumentExtensions.SetStyle

Code Block - Style to use
"Proposed”; >
“Basic”; >

item > CivilObject

S —

auTo

Alignment (Name = HCBA)

Figure 2.1.C: DocumentExtensions.GetStyle & SetStyle

GET - GET - TK
CURRENT DocumentExtensions.ObjectHandle
Document Current DocumentExtensions.ObjectByHandle

Document

ama DocumentExtensions.ObjectByHandle

document > Object
[ xrer rexrn DATA IN handle >

| XREF TEXT2 ) —
/) DocumentExtensions.ObjectHandle
; . —/// Select | Object
Lagy ?-_‘/‘ S— Object: 6DAS
"
Figure 2.1.D: DocumentExtensions.ObjectHandle & ObjectByHandle
€ Drawing Settings - D4C3D_TK_DocumentExtensions
Units and Zone [Transformation | Object Layers | Abbreviations | AmfESAS ~m-H GET - TK GET B TK
e P epr— DocumentExtensions DocumentExtensions
— Ciwil3DToolkit > AutoCAD > DocumentExtensions Gets the styles in the document.
Angular units:
D:Q'E“ L ———.
Categories: GET B

CURRENT

Available coordinate systems:

Map Grid of Australia Zone 56, using GDAS4 datum

Selected coordinate system code | MGA-56

Descrption:
[ Map Grid of Australia Zone 56, using GDAS4 datum

Projecton:
[m

Datum:
[epaga

PR =1~ Type o command

Figure 2.1.E: DocumentExtensions.GetCoordinateSystemCode, XRefs, Layouts & DocumentStyles
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Civil 3D Toolkit > AutoCAD > Arc
Converting Dynamo Arc geometry to Civil 3D geometry has been a challenge for many Dynamo
users in the past. Using the Civil 3D Toolkit, you will be able to convert the Dynamo arc

geometry to Civil 3D.

DATA IN

GEOM - ArcByThreePoints

Paint ByCoordinates

> Point
y >

firstPoint

secandPaint

wirdPaint

Geometry » Curves = Aec

Are ByThreePoints
rc
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CREATE - Object.ByGeometry (Geom to CAD)

Figure 2.2.A: Sample Arc geometry not converting to CAD using Object.ByGeometry
GEOM - ArcByThreePoints

DATA IN

) 2 > x E Point

x > Point

Geametry > Cuarves > Arc

ArcByThreePaints

firstPoint > Arc

CREATE - TK Arc.ByGeometry

CivilBDToalkit > AutoCAD > Arc

sacondPoint >
thirdPaine >

Figure 2.2.B: Arc geometry convert to CAD using Arc.ByGeometry (Optionl)
GEOM -
ArcByThreePoints

PoinLBYConrdinates
x

> Paint
¥ >
»

DATA IN

PointByConrdinates
) 2 B =
y >

o >L ‘

> Paint

CREATE - TK
Arc.ByThreePoints

ChvillDMookit > AutoCAD = A

Are ByThreePoints
TirstPaint » Are

¥

Point ByCoordinates
() » % > Paint

¥ >
>

thirdPaint

layer
block

v v v v

Figure 2.2.C: Create Arc directly to CAD using Arc.ByThreePoints (Option2)
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In Figure 2.2.C Instead of creating ArcByThreePoints inside Dynamo, the toolkit will allow you to
build the geometry directly to CAD.

Converting Arc from CAD to Dynamo using Object.Geometry is not implemented. Using the
toolkit will allow you to convert the CAD object and convert it to Arc before the Object.Geometry
will be able to recognize the object. Alternatively, you can also use the Arc.Geometry which will
create the arc in Dynamo.

GEOM - TK Arc.ByObject > Arc.Geometry
GEOM - Object.Geometry (CAD to Geom) sescctcrm 40 S —

Convert Obj from CAD to Dysnamo Geemetry Select Object Object.Geometry

object > Geometry

Warning: Object get_Geometry operation
Tailed.

Select object from CAD N
Notimplemented.

Select Object Object.Geometry
Select Object object > Geometry

Object: 6878

Figure 2.2.D: Converting CAD Arc to Dynamo Geometry

Civil 3D Toolkit > AutoCAD > Selection

Selecting an object from Civil 3D is available but only limited to selecting one object at a time.
Using the toolkit, you can choose multiple objects all at once or specify more objects to add to
the current selection set.

Select Object Object.Geometry

AutoCAD > Selection Select Object object ¥ Geometry
Select only 1 object B

Object : 6B6A auTo

Select Objects Object.Geometry
% Civil3DToolkit > AutoCAD > Selection Select Objects object > Geometry
Select multiple objects Objects : 6673 6872 6871 6870 o

_ 6B5A

Figure 2.3: Select object and Select objects that allows multiple selections in Civil 3D
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Civil 3D Toolkit > AutoCAD > Hatch

The toolkit also provides some enhancement with hatch. The Hatch.ByObject returns a hatch
from an autocad hatch object which allows us to get information like rotation, scale, pattern and
even geometry as polycurve boundary of the hatch.

GET - TK Hatch

Hatch.Geometry
PalyCurve[]

DATA IN

Select CAD Hatch

Hatch.Rotation

hatch b double

AUTD

Select Object Hatch.ByObject

Object

Hatch.5cale

hatch > double

Object : 6CF4

auTo

Hatch.Pattern

hatch b string

Figure 2.4.A: Selecting CAD hatch and using Hatch.ByObiject to get the hatch information

DATA IN
Select CAD closed polyline G EO M
Select Object Object.Geometry C REATE - T K
e (o 0 o Hatch.ByGeometry  SET - Object.SetColor
ject : im0
boundaries > Hatch
Code Block s »
scale > Color Inr Auto
rotation > ﬁ
layer >
block >
AuTo

o — Uy

Figure 2.4.B: Selecting CAD closed region & using Hatch.ByGeometry to assign hatch then set the color
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Civil 3D Toolkit > AutoCAD > BlockReferenceExtensions

Ability to add block reference has been part of our day to day CAD work in the past. Inserting
the block to the exact location using Dynamo in a very efficient way is ground breaking. It
eliminates human error and provides fast and accurate way of inserting a block. Toolkit
enhancement provides user to create block reference in CAD using Dynamo geometry.

[—1[Custem View][2D Wireframe]

GEOM FOIT= e
Girde.ByCenterPointRadius +
+

centerBoint » Cirde
radius »
o
Rectangle ByWidthLength

width > Rectangle
length >

DATA IN Sphere.ByCenterPointRadil

Code Block centerPoint > Sphere
2.5; |» radius

CREATE - TK
BlockReferenceExtensions.ByGeometry

BlackReferenceExtensions.ByGeometry

CoordinateSystem. ByOrigin

geometry > BlockReference

origin > [« location >

= - >

Cade Block - Name & Block layer >
*ADSK_NewBlockname”; | » block >

null; >

Figure 2.5.A: BlockReferenceExtensions.ByGeometry creates a block reference from a list of geometries

GET - Current > Block > BlockReference

Document.Current Block BlockReferences

cocument » Elock block > ElockRetarancel] SET - TK
o name > o 1
DATA IN » BlockReferenceExtensions.SwapBlock
Hame af the Blck to swap BlockReferenceExtensions SwapBlock
biockReference > BlockReference
Code Block - CAD Blacks to Swap ek R
"ADSK_Blockiamel”; & document > Block
"ADSK_BlockName2”; * name > e
um

X @ ADSK_BlockNome! s @ ADSK_BlockName2 g

Figure 2.5.B: Swaps the block definition of a block reference

GET - TK
BlockReferenceExtensions.ByObejct
DATA IN BlockReferenceExtensions.GetlnsertionPoint GET - Block Name & Objects
_ . i BlockReference Block Block.Name !
Select block in ACAD : ::“ e I =l p— o) - .

Autodesk Website

CTRL + clickto follow link Ve o Add o CAD block
Block Reference
Code Block
Color  MEBylayer “hitps AE

Layer 0
Linetype Bylayer

ElockReference

Hypartink Aty 1 CAD o

ti~click the bick 1o open the lnk

Description

Figure 2.5.C: Assign hyperlink to a block reference and Get the insertion point, name and block objects
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GET - TK

BlockReferenceExtensions.GetDynamicBlockReferences
Decument.Current BlockReferenceExtensions.GetDynamicBlockReferences ma\
DATA I N document 2 Black block > var[l.[] 3 Circles

auto name 3 e
3 Circles

4 Circles

Mame of Dyn Block in CAD. —

~ 5 Circles

Code Block - Dyn Block Name

"ADSK_DYMBLK_CIRCLES"; | >

Figure 2.5.D: Gets the block reference of the dynamic block

Civil 3D Toolkit > AutoCAD > LayerExtensions
Toolkit allows you to create a new Layer by defining the input name and color.

CREATE - TK GET - TK
LayerExtensions.ByNameColor LayerExtensions.GetPlotStyle

LayerExtensions.ByNameColor

Color Palette

SET - TK (For STB Only)
LayerExtensions.SetPlotStyle

LayerExtensions SetPlotstyle
layer > Layer

ForsTBamy | | PlotStyie >
B

Figure 2.6: Creates a layer in CAD if layer exists it assign the color

Civil 3D Toolkit > AutoCAD > MText

Toolkit adds more function about MText and has the ability to create an Mtext by specifying
insertion point, text, rotation, and height of the Mtext. By default, it will use Layer 0 and Model
space.

CREATE - TK MText.ByObject

CREATE - TK Select Object MText.ByObject
DATAIN  MText.ByPointTextRotation =~ sevmense s Jone e
othing selected. AuTa
Point.Origin MText.ByPointTextRotation

Point location > MText
Auto text
layer
Code Block
oce o height
“ADSK_MTEXT"; | >
rotation
block

Figure 2.7: Create MText ByPointTextRotation, ByObject and ByText

CREATE - TK MText.ByText

v v v Vv

Select Object MText.ByText
Select DTEXT in CAD Select Object text > MText
Nothing selected. layer >
AuTo
block
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Civil 3D Toolkit > AutoCAD > LineExtensions

Toolkit has LineExtensions.ByGeometry. This can be used to convert Dynamo line to CAD line
instead of the using Object.ByGeometry that requires layer and block as input.

GEOM

Point.ByCoordinates

CREATE - TK
LineExtensions.ByGeometry

Point

Line.ByStartPointEndPoint LineExtensions.ByGeometry

startPoint > Line line > Line

DATA IN

Number Slider

endPoint > layer H

black

Figure 2.8: Convert Dynamo line to CAD line using LineExtensions.ByGeometry

Civil 3D Toolkit > AutoCAD > PolylineExtensions
PolylineExtensions.ObjectByGeometry can convert Dynamo geometry that includes Arc to CAD
polyline. Using Object.ByGeometry, you will get Null if your curve includes Arc.

CREATE - TK
PolylineExtensions.ObjectByGeometry

PolylineExtensions.ObjectByGeometry

GEOM

rerPointRadiusAngle

Figure 2.9: Convert Dynamo curve to CAD polyline with Arc using PolylineExtensions.ByGeometry
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Civil 3D Toolkit > AutoCAD > ObjectExtensions

Object extensions can add extra information to AutoCAD objects. In Civil 3D, you can select an
object and press Ctrl+1 to see the properties. In the Extended Data tab of your properties, you
can see Documentation with Hyperlink, Notes and Reference documents. You can use the
object extensions to add those information to AutoCAD objects.

x DATA IN SET - TK
ObjectExtensions

¥ Polyline

]

Select Object

Select
/ Object : 6870

Code Block

“https://www.autodesk.com/";

“Autodesk Website";

DOCUMENTATION
ObjectExtensions. AddHyperlink
Object

obj >

hyperlink >

€ Reference Documents
description >

it or remove reference documents for this object:

Type Description
|1 p4c3p_T 0! DYN File | Reference Description |

ObjectExtensions.AddNotes

obj > Object

Code Block
“"Document Notes”; | >

File Path

notes >

ObjectExtensions.AddReferenceDocuments

filePath

description

Code Block

“Reference Description”; | >

Figure 2.10.A: ObjectExtensions.AddHyperlink, AddNotes and AddReferenceDocuments

You can also add XData to AutoCAD object. If you select an AutoCAD and type XDLIST, you
can see if there are data associated with the object you selected. You can use object extension

to add and remove XData to AutoCAD object.

DATA IN

SET - TK
ObjectExtensions

Dimension

obj

appMame
typeCodes

E AutoCAD Text Window - D4C3D_TK_ObjectExtensions_XDATA.. — O x

Edit

JRegiztered Application Name: ADSK |
# Code 1678, 16-bit integer: 58
] Code 1888, ASCII string: ADSK_Consulting AddXData

e =
* Code 1878, 16-bit integer: 58
* Code 1888, ASCII string: ADSK_Consulting \

ObjectExtensions.RemoveXData Object has 16337 bytes of Xdata space available.

> Object

obj
(Command :

Ma >
B icommand: Specify opposite corner or [Fence/WPolygon/CPolygon]:

auma

\Command : |

Figure 2.10.B: ObjectExtensions.AddXData and RemoveXData

Page 16



4\ AUTODESK.

UNIVERSITY

You can get and set the parameters of Civil Object that have parameters assigned like pipes and

structures.
DATA IN SET - TK ObjectExtensions

‘sample Select pipe

Select

Object abj >

object

parameter >

value >

“HydraulicGradel inelp"; | >
100;

ObjectExtensions GetParameters

obj > varg. g

€ Pipe Praperties - Pipe - 2)

Informatan  Part Propertes [fues |

Invert

100.000m |
o000
0.000m
0.000m

0000 cubic meters per second
0000

ox cancel Aoy e

Figure 2.10.C: ObjectExtensions.SetParameterValueByName and GetParameters

GET

Document.Current Corridors

Document

GET - TK
ObjectExtensions

ObjectExtensions.GetParameters

Corridor]] [

Alignments

uuuuuu

obj > varfl.[1

auro

ObjectExtensions.GetParameters

Alignment.Profiles

>

alignment

Profilel]

e

obj

> var(l.[]

Figure 2.10.D: ObjectExtensions.GetParameters for all Corridors, Alignments and Profiles

Civil 3D Toolkit > AutoCAD > Legend

The Legend Auto and Legend ToAutoCAD can quickly create AutoCAD legend of all the layers

currently being used in the model space.

MText

General

BDSK Consulting

C—PROP—LINE )
C—PROP—LINE—TEXT i
C—PROP—PATT
C-PROP-RSRV

DATA IN

CREATE - TK
Legend.Auto
Legend.ToAutoCAD

Code Block
"ADSK Consulting”; | >

GEOM

Point.ByCoordinates

legend > baol

point >

layer 3

textHeight b

sampleLength >

Default Value spacing >

Dynamo Legend block >
o

Figure 2.11.A: Legend.Auto and Legend.ToAutoCAD
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Civil 3D Toolkit > AutoCAD > Legendltem
Legenditem nodes are needed for you to create Items inside a Legend.

DATA IN

GET - Current Layer > 1st 10 Items > Name & Linetype SET - TK
Legendltem

Code Block.

"ADSK_Consulting"; | »

GET - TK
Legendltem

CREATE - TK Legend

Legend Byitems.

Legend TaAutoCAD

Legenditem Linetype

Izgencizam > seri

Integer Sider

Legenditem,Layer

legenditem > string,

ADSK Consulting

0
Defpoints
€= ANNO—TABL

Legenditem LinetypeScale

C—ANND—TABL—PATT legendiiem doutle
C—ANNO—TABL-TEXT
C=ANND—TABL-TITL
C~ANNO-TABL-TTBL
C-PROP-BRNG
C=PROP-TEXT
C~PROP-LINE

MText and Line
created

Legenditem Text

legenditem > string,

Figure 2.11.B: Adding the 1%t 10 layers as Legendltem inside a Legend in a blank drawing

Civil 3D Toolkit > AutoCAD > Layout

When dealing with production drawings, Layout keeps everything organized. You can use the
paper space of the layout to insert your drawing title block, scale bar, legend and all other
drawing related informations. This is where you create the viewports of your drawing which is a
scaled view of the model.

GET - TK Layout

Layout.GetViewports

Layout.Block
>

layout Block

DATA IN
Code Black Layout ByName
"Layout1l”; | > Layout.Name
"Newhiame"; | > layout » string
GEOM
oot et 1
156; > x > Paint
20; > v e o Model Layout1 L
z > = =
_ SET - TK

Layout.SetName

Layout.SetName 2

layout b

Code Block
"Layoutl"™; [=

name

edl= NewName Layout2

Figure 2.12.A: Renaming Layoutl to NewName using Layout.SetName
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Civil 3D Toolkit > AutoCAD > Viewport

Viewport are object that display views of the model space. You create, scale and place them in
paper space on a layout. In Viewport, you can switch between model space (MSPACE) and
paper space (PSPACE). Alternatively, you can use tilemode 1 and 0 to switch between Model
and Layout.

GEOM - TK Viewport.PointFromPaperToModelSpace

DATA IN GET - TK Layout

CREATE - TK PolylineExtensions

Figure 2.12.B: Viewport.PointFromPaperToModelSpace (Create CAD object Option 1)

GEOM - TK
DATA IN GET - TK Layout Viewport CREATE - TK PolylineExtensions

Figure 2.12.C: Viewport.Boundary & PaperToModelCS (Create CAD object Option 2)

Model

Figure 2.12.D: Converting viewport boundary to model space geometry using Option 1 & 2
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SAMPLE - TK Viewport

L Viewport.ModelToPapercs
viewport ? PolyCurve viewport > CoordinateSystem
L o

Viewport.Center Viewport.Number

viewport > Point — > double
i o
Viewport.CoordinateSystem Viewport.PaperToModelCs
viewport 4 CoordinateSystem viewport > CoordinateSystem
e auto
Viewport.Scale
DATA I N G ET - TK LayOUt viewport b double
a0

Code Block Layout.ByName Layout.GetViewports

"Layoutl"; | > Name > Layout Layout b4 Viewport[]
"NewName"; | > s P

Viewport.TwistAngle

Viewport.ViewCenter
viewport bl Point

a0

<

Viewport.Elevation

viewpaort > double
e
—

Viewport.FrontClipDistance

viewport > double
wure

Viewport.ViewDirection
viewport > Vector

Viewport.ViewHeight
viewport > double

Viewport.ViewTarget

Viewport.Height viewport > Point
viewport » double auto
i ViewportWidth
Viewport.LensLength viewport > double

viewport > double auto
e

Figure 2.12.E: Viewport nodes available

Civil 3D Toolkit > AutoCAD > Plotstyle
Toolkit provides some nodes for plotstyle. SetPlotStyle only works for drawings set up as STB.

GET - TK PlotStyle SET TK -

PlotStyle.GetPlotDevices PlotStyle.GetCanonicalMedia PlotStyle.GetPlotStyles PlotStyle.IsPlotColorDependent P I ot Styl e
string[] deviceName string[] string[] bool
o o PlotStyle.SetPlotStyles
- deviceName > baol
is
-e mediaName >
)
1 styleSheetName >
2
5 customScale >
* REALTS centersd >
5 .
Mill e v
: -. imeters PaperUnit I >
7
- paperUnits >
: >
18 Plot Rotation paation
11
= o ~ | PlotRotation plocType >
13 plotViewName >
P
s plotAreaMin >
e Plot Ty
SLTES plotAreaMax >
Extents ~ | PlotType
amo

Plot Style Types
@l Normal

. ByDefault > | PlotStyleType
Lz 2}

Figure 2.13: PlotStyle nodes available
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Civil 3D Toolkit > AutoCAD > Table
AutoCAD table is an object that contains information arranged in rows and columns. Table
styles control the default settings and definition of each table cells.

1-]MoplizD Wireframe] DATA IN > >
. 5543 .
Selzct ACAD Table. GET - TK Table.Data I{a le“\'u.t
<1 List
TITLE Select Object Table.ByObject Table.Data L
Select Object obj > Table > var{lll _ &
3
0 1 2 3 Object : 6C6E wmo wm i u..s‘:
s | 5 | 8 | 7 ‘ :
=7

Figure 2.14.A: Get the data of the selected ACAD table using Table.ByObject and Table.Data

GEOM

Point. ByCoordinates

CREATE - TK

Table
DATA I N Tabie ByPointData AU 2 O 2 O
[e— point » Table
R T B
S B 7 8 g 10

¥ ¥ v Y v v v

Cade Block textHeight
6.18; > cellAlignment
layer

block

Figure 2.14.B: Table.ByPointData creates ACAD Table from list of data and insertion point

SET - TK Table Styles

Connect to T —
Figure 2.14.B
] color
— |
SET - TK Table.ValueByRowColumn to ADSK =] coer

Connect to
Figure 2.14.B “ Line weignes

200 - LineWeight

Grid Line Styles

Boudl - | GridLineStyle

i
Line Types

AU 2020 — ADSK Consulting e

1 2 3 4 5 ADSK | ADSK | ADSK | ADSK | ADSK
6 7 8 9 10 ADSK | ADSK | ADSK | ADSK | ADSK

Table Position

table > Point

Figure 2.14.C: Change value & style using Table.SetValueByRowColumn, and other Table.Set nodes
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Civil 3D Toolkit > Civil3D > AlignmentExtensions
Alignment is one of the most important parts of your design and having the ability to create an

alignment in Dynamo will open so many possibilities.
DATA Create - TK
JreplaD ditams IN AlignmentExtensions

String - Name AlignmentExtensions.CreateAlignmentPlaceholder
e > Aignmers

GET - TK = 0

Active Drawing View ~
[ D4C3D_TK_AlignmentExtensionsCrea...
4 Points
[#] Point Groups

(8 Surfaces
=73 Alignments

AlignmentExtensions s
alignmentType
Alignment Types ol

Centerline | AlignmentType

"2 Centerline Alignments
3} Offset Alignments
| Curb Return Alignments

[~]Top][2D Wireframe]
ré

Active Drawing View

Create - TK
DATA IN AlignmentExtensions

String - Name AlignmentExtensions.CreateAlignmentByPolyline

[ DAC3D_TK AlignmentExtensionsCrea...
& Points
~[#] Point Groups

() Surfaces

=73 Alignments

Select | Object polyline >

ADSK Align 1
Object-6871 site >

ADSK Align 2
Iayer 3

-~ Offset Alignments
| Curb Return Alignments style >
B Rail Alignments Boolean labelSet >
..... wocmes >

Figure 3.1.A: AlignmentExtensions.CreateAlignmentPlaceholder and CreateAlignmentByPolyline
GET - TK AlignmentExtensions
AlignmentExtensions.CurveAtincrement.
alignment > double]]
AlignmentExtensions.CurveByCurvature
alignment > double]]
. . — AlignmentExtensions.GetOffsetAlignments
AlignmentExtensions.GetGeometry P > ey
alignment > Curve[][] o
5 layer >
GET - Current > Alignment > 1st Item — Alignmentexiensions GetsubEndiies
alignment > AlignmentSubEntit(
Document.Current Alignments List.Firstitern e
Document daocument Alignment]] list > item
] o b AlignmentExtensions. GetStationEquations
\! alignment » RawBack
% X Back
AlignmentExtensions.RangeStart -
alignment > double[]
| = -
immExtemiDn;,RangeEnd AlignmentExtensions.PiStations
S 2 dwu:ﬂ alignment > double]]

AlignmentExtensions.OffsetTargetCurve
alignment 3 double]]

DATA IN —

AlignmentExtensions.GetSubEntitiesAtStation

Integer Slider - @ Station alignment > AlignmentSubEntind
@ &0 > station >

e

Figure 3.1.B: Sample nodes from AlignmentExtensions
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CREATE - TK
AlignmentExtensions
GET - Current > Alignment > 1st ltem > 20 Interval SamplelineByStation

Document document Alignmenil] st > ke
wrra

boal

alignment
Lt EE
statian

akignment

Interaal
IncludeGecmetryStatons

samplelinePrefi

rightWidih
iefrncth

W W Wy e

DATA IN

Figure 3.1.C: AlignmentExtensions.SampleLineByStation

GET - TK AlignmentExtensions

GET - Current > Alignment > 1st ltem > 20 Interval GetlInstantaneousRadiusAtStation
Document Cument Alignmenis. List Firstiiom AlignmeniEwiensions Getinstantaneous RadiusAtStation
Dooument dooument Migrmend] -2 > fiem alignment » Radius

e station ¥ Direction

Figure 3.1.D: AlignmentExtensions.GetlnstantaneousRadiusAtStation

GET - TK AlignmentExtensions
GET - Current > Alignment > 1st Item  GetSlopeAtStation

Dascurment. Current Alignmenes List. Arstitemn

Document doamert Allgrmend]] st ¥

alignment ¥ LeftinLanelreesSiope

szarion * LeftinshoulderCrossSiope
f applySmombing ¥ LefeOutioneCros=Slope

LefOutShoukdpntrossSlope
RightinLaneCrossSope
RighiinShoulderCressSope
RigheDutLaneCrosssiape
RigheDutshoulderCroszsiape

Figure 3.1.E: AlignmentExtensions.GetSlopeAtStation

Page 23



4\ AUTODESK.

UNIVERSITY

CREAT - TK
GET - Current > Alignment & Surface > Names AlignmentExtensions

Document.Current Alignments List Firstitem AlignmentExtensions. AddProfileByName

Document document Alignment]] list > item

alignment

e e \ roietame
) S
Surfaces List Firstitam e ‘ style >
document Surface[] list > item >
.

civilDbject > string labelSet

CivilObject.Name

civilObject > string e
e D ATA IN AlignmentExtensions.AddProfileBySurface
alignment > Profile
Code Block profileName >
o® Surfoces GET - TK N DT : Isur:j(e : 2
(5" Demo_Es . - “Existing Ground Profile”; = =
ignments AlignmentExtensions | - : :—___‘——*__ e >
nterline Alignments = . _\4 foeelses k
7 Mcio AlignmentExtensions.RangeStart offser >
1%, Superelevation Views S > ] i Y
ST Profiles o e sampleEnd ¥
LT omco S ——— o)

Lar” o MC10-DEMO_EG alignment > doubie]]
o

Figure 3.1.F: AlignmentExtensions.AddProfileByName and AddProfileBySurface

Civil 3D Toolkit > Civil3D > AlignmentExtensions > AlignmentEntities
Start adding fixed, float and free geometry to your alignment by using the alignment entities.

Create - TK
AlignmentExtensions
. GET - TK AlignmentExtensions GET - TK AlignmentExtensions
CREATE - TK CREATE - TK CREATE - TK
AlignmentEntities 4= > se—seeame > e AlignmentEntities e 0 semmessme 0 < AlignmentEntities

DATA IN e

Boolesn

DATA IN - e
%"f —

'#’ Points
[‘9] Point Groups
(% Surfaces
=2 Alignments E Float
Line
| &2 ADSK Align 1
i 2F Offset Alignments
il Curb Return Alignments
ﬁ Rail Alignments
O
Fixed
Line
LOB0 0408 04 I-\‘/ S Float
' Curve

Figure 3.1.H: Alignment geometry created from AlignmentEntities
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Civil 3D Toolkit > Civil3D > AlignmentExtensions > AlignmentSubEntity
You can leverage the AlignmentSubEntity and use the toolkit nodes to mine the data available
in each sub-entity.
GEOM - TK GET - TK
AlignmentSubEntity ~ AlignmentSubEntity

alignmentSubEntiy > Paint alignmentSubEntity > AlignmentSubEntity

AlignmentSubEntity.EndPoint AlignmentSubEntity.After
alignmentsubentity > point alignmentSubEntity > AlignmentsubEntity

AlignmentSubEntity.StartStation

alignmentSubEnticy

AlignmentSubEntity.EndStation
alignmentSubEnticy > double

GET - Current > Alignment > 1st Item GET - TK AlignmentExtensions =

y AlignmentSubEntity.Length
Document.Current Alignments ListFirstitem AlignmentExtensions. GetSubEntities Code Block alignmentsubEnticy

e T Algnmene] iz > eem T > AignmentSubEntiey] E
AlignmentSubEntity. CurveGroupSubnbtitylndex

alignmentSubEnticy > suing

AlignmentSubEntity.SubEntityType
alignmentSubEntity > string

AlignmentSubEntity.CurveGroupindex
alignmentsubEntity > string

Figure 3.1.1: Nodes available from AlignmentSubEntity

Civil 3D Toolkit > Civil3D > CorridorExtensions

Corridors are available for data mining using CorridorExtensions and TkCorridorFeatureLine.
There are two types of Corridor extensions, GetTkFeatureLines and
GetTkFeatureLinesByCode.

GET - TK
DATA IN CorridorExtensions
GET - Current > Corridor > Baselines GetTkFeatureLines

Get Baseline & Index

Corridars Corridor.Baselines

Document.Current

Code Block CarridorExtensions.GetTkFeatureLines
baseline

a a[@1[el; > >
Nane = BL - MCLE - (1), Index - @

Document p—4 document Corridor]]

amo

Figure 3.2.A: CorridorExtensions.GetTkFeatureLines

GET - TK
CorridorExtensions
GET - Current > Corridor > Baselines > Codes GetTkFeaturelLinesByCode

Corridor.Baselines Baseline.Cades CorridorExtensions.GetTkFeatureLinesByCode

Document.Current Corridors

cccccc umer orridor] «corridor aseling oir baseline > TkCorridorFeatureline[]

code

e

DATA IN

GetBaszling @ Index Get Index 0o 1

Code Block

a a[eirel; =
Name = BL - PC , T

2

Figure 3.2.B: CorridorExtensionsGetTkFeatureLinesByCode
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Civil 3D Toolkit > Civil3D > CorridorExtensions > TkCorridorFeatureLine
After using CorridorExtensions nodes, we can connect it to TkFeatureLine nodes to get data or
to create geometry.

GET - TK

TkCorridorFeaturelLine GET - TK
TkCorridorFeaturelLine

TkCorridorFeatureLine.Code
tkCorridorFeatureLine

GET - TK =
CorridorExtensions Y ————

. tkCorridorFeatureline bd double

GetTkFeatureLinesByCodg =
ComidorExtensions.GetTkFeaturel inesByCode TkCarridorFeatureline EndStation

3 =—— 4 thCorridorFeatureline > double

TkCorridorFeatureLine.OffsetElevation ByStation
tkCorridorFeatureline > Offset

station > Elevation

o

Code Blodk

ceoo s GEOM -TK
Same as bazsline TkCorridorFeaturelinel] — ch . .
: = = orridorFeaturelLine
Figure 3.2.B [ 2
TkCorridorFeatureine Side TkCorridorFeatureline CoordinateSystemByStation
tkCorridorFeatureline tkCorridorFeatureline CoordinateSystem
station >
wertical >
GEOM - TK e
TkCorridorFeatureLine
TkCorridorFeatureLine.Points
Figure 3.2.C: TkCorridorFeatureLine nodes
GET - TK CREATE - TK
CorridorExtensions TkCorridorFeaturelLine
GET - Current > Corridor > Baselines > Codes GetTkFeatureLinesByCode ExportAsPolylines
[T — Je—— [ —— B ——————
Document document Corridor{] corridor > Baseline[] basaline > TkCorridorFeatureLinel] tkCorridorFeatureLine > Object]
Auto AuTo code > A

Baseline.Codes

>

o

Point Codes
Link Codes

baseline

Shape Codes

Figure 3.2.D: TkCorridorFeatureLine.ExportAsPolyline

DATA IN
GET - TK

DATAIN uu‘,.,,! CorridorExtensions
GetTkFeatureLinesByCode

Gt Baseline @ Index

Code Block

ajafe][o]; >

GET - Current > Corridor & Site> Baselines > Cq

CREATE - TK
TkCorridorFeatureLine
ExportAsGradingFeatureLine

aaaaaa

Figure 3.2.E: TkCorridorFeatureLine.ExportAsGradingFeatureLine
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DATA IN
DATA IN —

Code Block

GET - TK
CorridorExtensions
GetTkFeatureLinesByCode

Get aaseline @ Index

Code Block

GET - Current > Corridor & Site> Baselines > Codg

Corridors

CREATE - TK
TkCorridorFeatureLine
ExportAsAlignment

Corridor.Baselines
uuuuuuu orridord corridor aseline s TkCorridorFeatureLine. EXportAsAlignment

teCormgorFestureLine

allgnmentName

layer

style
labelser

v vy v

alignmentType

Cade Block

Figure 3.2.F: TkCorridorFeatureLine.ExportAsAlignment

The TkCorridorFeatureLine Export nodes can export the point code of a baseline. You need to
be careful in exporting which point code to choose. In Figure 3.2.D, you can export all polylines
without an issue as it will create all individual corridor featureline in correct 3D polylines. In
Figure 3.2.E, it is recommended to choose only specific point code to export. Keep in mind that
Featureline in the same site will overwrite the same Featureline if they have the same easting
and northing even if they have differenent elevation. Figure 3.2.F requires specific point codes
as you don’t want to have alignments on the same location multiple times.

Civil 3D Toolkit > Civil3D > ProfileExtensions

ProfileExtensions provides nodes such as Adding PVI, Asymmetric and Symmetric Parabola,
Circular curve, free tangent, checking the min & max elevation, getting high & low points or
getting the profile entities and PVIs.

GET - TK AlignmentExtensions

Document.Current

Document
aumo|

AlignmentExtensions.AddProfileByName

alignment » Profile

Alignments

document Alignment]]

Code Block

profileName

layer
style
labelSet

CREATE - TK
ProfileExtensions.AddPVI

ProfileExtensions.AddPVI

v v v v

aumo|

DATA IN

DATA IN

profile

station > PVI

Code Block
“ADSK_New_Profile”;
"C-ROAD-PROF" ;
"Design Profile”;
"Complete Label Set™;

Code Block

[59, 65.5, 63.2, 68]; >

elevation

Stare End_#tem

Code Block
Code Block

ala[e]s | >
5 5..8..8#4; >
e

Figure 3.3.A: Creating profile that have 4 PVIs using ProfileExtensions.AddPVI
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i %iii L

!
, ,
: g
:
HHE
o
]

i 0 L
EEE ] EEREE]

Figure 3.3.B: ADSK_New_Profile created using ProfileExtensions.AddPVI

CREATE - TK ProfileExtensions

Code Block - Profile

Pravious entiry
Nzt Ent

PrafilcExtensions Addf recSymmetricParabolaByk

TEMP

UstFirstem or 1st Proflie

CREATE - TK
ProfileExtensions.AddPVI

o
Same as Vertcaiurve (0 Crest or 1 530)

Figure 3.3.A

profile

PeofileExtensions ProfilcEntities

prafile > ProfileEntityl]

Code Block - PVI previous > ProfilcEntity s

alall1, 2]); > 4 nexc > :

o) H i

R S§—- .0

length > i

4PVE Get 182 Drop 0 & ¢ N :

1| preferFiar > H

— — Profile [}
bl 4 previous > ProfileEnciy [+

SENNNA o B e i

3 b

fete e verncaiCurve > i
LT I Y e > i

1 I

= i o |

Figure 3.3.C: Using Option 1 - ProfileExtensions.AddFreeSymmetricParabolaByK

CREATE - TK ProfileExtensions

Length 1 T ProfileExtensions.AddFreeAsymmetricParabolaByPViAndLengths

»
amacn > Profiegntity
= 0

>

CREATE - TK
ProfileExtensions.AddPVI

ProfileExtensions. AddPVI

Profile

Same as
Figure 3.3.A

profile > Profile

Code Block - PV

attach > profecntiy
radius >

4PVIs- Get 182 Drop 084

Code Black - Profile

FVI_atiach |PVI_attach; >

g o prome prome !

B x :;; > smaen > Profiegntry [\

o Length 5 > I

3 t Radus | |30, 1+ > 1
H wroo

Figure 3.3.D: Using Option 4 - ProfileExtensions.AddFreeAsymmetricParabolaByPVIAndLengths
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It is important to note that in some cases, due to Civil 3D rounding, the alignment start and end
stations may not show an exact whole number. Instead of seeing station 700, you may
encounter it as station 699.999999999. Adjusting the increment and tolerance values will help
find a better output. Increment is for horizontal station interval while tolerance is for the vertical
elevation tolerance.

GET - TK ProfileExtensions

ProfileExtensions.ProfileEntities ProfileExtensions.MaxElevation

profile

GET > Alignment and Profile By Name (MC10)

MaxElevation

ProfileEntity[]

AUTD startStation Stations

Selection.AlignmentByName endStation
Document.Current /-! name > Alignment increment
Document document > tolerance
aumo auro

Alignment.ProfileByName ProfileExtensions.PVls

Code Block alignment > Profile -4 profile > i
"MC10"; > name >
AUTO [ .
List

DATA IN : 7 : ProfileExtensions.MinElevation
@z a

profile > MinElevation

Tolerance from the Elevation \‘ startStation > Stations
profile > Elevations endStation >
Code Block increment > Stations increment >
>

9.e1; |>
2 tolerance > tolerance
o) auto

Figure 3.3.E: ProfileExtensions getting ProfileEntities, PVIs, HighLowPoints, Min & Max Elevation

Civil 3D Toolkit > Civil3D > ProfileExtensions > ProfileEntity
Profile Entity nodes can get data from each profile entity. This is located as a subcategory of

ProfileExtensions.
GET - TK ProfileExtensions and ProfileEntity

ProfileEntity.StartElevation
ProfileEntity.Length profileEntity b double
=

== ProfileEntity.EndElevation
AT S e profileEntity > double
profileEntity > ProfileEntity e

)

| ProfileEntity.StartStation
aocEntity A profileEntity > double
DATA IN profileEntity > ProfileEntity -

GET - Current > Allgnment Proﬁle cronse protie e ProfileEntity.EndStation
profileEntity > double
Document.Current Alignments Alignment.Profiles Code Block - Listio][0] ProfileExtensions.ProfileEntities P o

§

rofileEntity.Constraint1

profileEntity > string ProfileEntity MinimumKValueSsSD
I . profileEntity B double

]\

Document document Alignment]) alignment > Profile]] a a[e][e]; > profile > ProfileEntity[] — ProfileEntity. MinimumKValueHSD
Ll wmo o) \ profileEntity b double
P

— mo
ProfileEntity.Constraint2
ProfileEntity.MinimumKValuePSD

profileEntity > string

profileEntity > double

ProfileEntity.EntityType
profileEntity > B ProfileEntity.HighestDesignSpeed
= profileEntity > double

Figure 3.3.F: Get current alignment Profile Entities and Profile Entity data
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Civil 3D Toolkit > Civil3D > ProfileView

If you have alignment and profile, next step is to create the profile view. Toolkit has nodes that
can create profile view from alignment and insertion point.

GEOM CREATE - TK GEOM - TK
DATA IN e ProfileView ProfileView ’

alignment > ProfileView

Code Block insertPaint >
"ADSK-ProfileView-New"; pi > Rectangle(width = 72@.e8@, Height = _za.aaa)'
TEDE bandset »
e > GET - TK

: - ProfileView
G ET ; Cu rrent > AI Ig n ByNa me DATA I N ProfileView.FindStationAndElevationAt(Y
profileView Station
Code Block

Document.Current name

a8; >
Document document > XY Coordinate 28; >
aumo auro|

Elevation

auTo

Active Drawing View
=-[ D4C3ID_TK ProfileView
- '@’ Points

~[4] Point Groups

- (5 Surfaces
23 Alignments

Centerline Alignments
Mcio

=

i Superelevation Views
- Profiles
kT oMo

5-fu Profile Views

I L[] ADSK-ProfileView-MNew l
"5 Sample Line Groups

@ Offset Alignments

ﬂ Curb Return Alignments

@ Rail Alignments

=3 Miscellanecus Alignments

Figure 3.4.B: New profile created at Insertion Point 0,0,0 and Station Elevation 0+20 & 60 @ XY 40 & 20

GET - Current > ModelSpace GET - TK Profile View
Document.Current ProfileView.Alignment

Document document > Block Block > Profil i profilevi > Alignment

auTo auTo auTo auto

List
@l Alignment (Name = HC10)

a2 g0

1

Profileview.Name
profileView

List
@l ADSK-ProfileView-New

L2 @1 i

Figure 3.4.C: ProfileView.GetProfileView, Alignment and Name
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Civil 3D Toolkit > Civil3D > PVI
Getting PVI's data such as Type, Station, Elevation, Gradeln and GradeOut are valuable
information for your design. Toolkit also has nodes for getting PVI sight distance.

GET - TK ProfileExtensions and PVI

PVI.Station

pvI > double
o,

PVLPVIType
VI

DATA IN PVLElevation
Vi > double
. . PV1.HeadlightSightDistance
GET - Current > Alignment Profile ——— = i
Vi » double
Document.Current Alignments Alignment Profiles [ — ProfileExtensions.PVis Il —
Document =

document Alignment]] alignment > Profile]] ala[e][e]; > profile > PVID PVLPassingSightDistance

avro a0

pvi > double

auro|

' PVl.Gradeln

pvI b double PVI.StoppingSightDistance

o pvI > double

PV1.GradeOut e

pvI > double
o

Figure 3.5: Get current alignment profile PVI’s and PVI data

Civil 3D Toolkit > Civil3D > SectionView

Section view is very similar to Profile view. You can create section view object to display the
sectional data in the drawing. Two most common data to display are surface TIN and corridor.
Pipe network and other objects can also be displayed in the section view. Toolkit provides
several useful nodes that you can leverage.

GET - TK
GET - Current > TK SectionView SectionView

Document.Current Document.ModelSpace SectionView.GetSectionViews SectionView.Alignment
Document document > Block SectionView[] sectionView > Alignment
auTo auta auto

SectionView.Name

DATA IN

sectionView

Choose SectionView Index
X &Y Coordinates
50 50
Code Block .__/_.——1 sectionView 2 Offset
40 40 ’____.____,_—-d)( > Elevation
Y >
o ——L L 1 1 15 &
=30 =20 =10 O 0O 20 30 e
Offset-‘ -18.8

Elevation 7@

Figure 3.6: Get Current Section View data and Offset Elevation -18.08 & 70.01 @ XY 1230 & 200
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Civil 3D Toolkit > Civil3D > Selection
Selecting Civil 3D object name using drop down option is available in the toolkit for Surface,

Alignment and Corridor Names.
GET - TK

Selection

# TOOLSPACE
[
Active Drawing View
=-[ D4C3D_TK_C3D Selection

4 Points
[{“}] Point Groups

= (B Surface:
E-(R” | CORR-SURF-MC10-TOP v | Surface
 &7| divo s CORR-SURF-MC10-TOP_

Alignments

DEMO_EG

SUTTECE

Centgrling Alignments
237 mcio
@ Offset Alignments
ﬁl Curb Return Alignments
H @ Rail Alignments

- Miscellaneous Alignments
J Feature Lines

@ Sites
" Catchments

m Pipe Networks
m Pressure Metworks
' Corridors

w7 | Corridor-MC1D

$ Assemblies

Alignment Names

MC10 ¥ | Alignment

Corridor Names
Corridor-MC10 ~ | Carridor > e

Corridor(Name = Corridor-MC18)

Figure 3.7: Selection to get Surface, Alignment and Corridor Names available in current drawing

Civil 3D Toolkit > Civil3D > TinSurfaceExtensions

Triangulated irregular network (TIN) surface came from the TIN lines from the triangle that make
up the surface trianglulation. Mostly used in design and survey drawings. The toolkit provides
several new nodes that will allow you to add breaklines, create solids and extract data.

Active Drawing View

[ DAC3D_TK TinSurfaceExtensions
& pois CREATE - TK
[#] Point Groups.
(% Surfaces H .I: H
S CoRRSIRE M ToP TinSurfaceExtensions.Crop
Code Block
@7 oo ks S "ADSK - CROP-DEMO_EG"
~CROP-| s
3 Alignments - TinsurfaceExtensions.Crop
o FestureLines surface > Surface
B sites
newName

Select Object

[ Catchments
OLSPAC Select | Object croppingObjects

CE

v v v

Object : 7789 keepLocation

Active
[ D4C3D_TK TinSurfaceExtensions

€ Points

[#] Point Groups

Drawing View

X &Y Coord inside Crop

E @ADSK{RDPVDEMD_EG Code Block
[;: CORR-SURF-MC10-TOP 400; | >

(5" DEMOEG -500; |>
23 Alignments

Figure 3.8.A: Create a new crop surface using TinSurfaceExtensions.Crop
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CREATE - TK
DATA IN TinSurfaceExtensions

: TinSurfaceExtensions.CreateSolids :

Surface Names

'
DEMO_EG v | Surface surface > Objectf] s
0
depth > 0 Option 1
L Create solid with positive input depth
. layer > h if positive it will be above the surface.
Code Block path > " If negative then need to geometry translate.
o
Depth ©.5; > {
Elevation 50; 2 !
n
n
surface :
Optional for Path N n
elevation > i Option 2
File Path g layer > : Create solid with fixed elevation
f n
Browse... > "
f n
AD4C3D_NewTinSurfaceSolids.dwg :
Surface Names surface
f 0
DEMO_EG  ~ | Surface bottomSurface > b
' 0 .
o layer > e E Oetion3
] M Create solid between two surfaces
"
“ path > i
' "
[ Ao,

Figure 3.8.B: Options in creating solids from surface using TinSurfaceExtensions.CreateSolids

[} Object Viewer [E} Object Viewer

B [srades o Gray Jea@we|m B [Shadeo of Gray Yiea@kel ~
Am aaaaqae ORI aaaaqqals

| Standard v | Standard |

ﬂ Surface & Elevation

Surface & Depth Target

EObJECtVIEWEI’
EHerEframe VHQQ@‘—EE|M
gom aaaqqals

|Randard ~ |

Surface 1 & Surface 2

Figure 3.8.C: Solids from surface using TinSurfaceExtensions.CreateSolids
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GET - TK
TinSurfaceExtensions

TinSurfaceExtensions.GetMesh

Mesh in
Dynamo

CREATE - TK
TinSurfaceExtensions

Hatch and
3D Polyline

TinSurfaceExtensions. ExtractBorder

DATA IN

Surfaces

lowElevation

ion

Vv Vv v v

inzerval

Figure 3.8.D: TinSurfaceExtensions.GetMesh & Extract nodes

CREATE - TK TinSurfaceExtensions

surface > TinSurface
DATA I N breaklineEntities >
midOrdinate >
..........................
o H
i
DEMOEG | Surface # surface » TinSurface [,
: n
\ ¥ breaklineEntities > i
5 n
1| midOrdinate > n
y "
s maxDist > P
1 n
!| weedingDist » '
+| weedingAngle > "
1
1
[l N "
ect Obje surface > TinSurface |y
[l "
Select Object breakli > "
1 "
— TR SR PSR S S S ST RS LY ) | migrdinate > N
: ' ace ons.AddPro Breaklines [} 1 "
' ¥ maxDist > "
surface > TinSurface |1 ' o
' ' ¥ weedingDist > i
4 breaklineEntities > g :
!l midOrdinate > o WeedingAnge 4 h
' "
ot aumo |y

Figure 3.8.E: TinSurfaceExtensions.AddNonDestructiveBreaklines & other options
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Tips to navigate and debug your Dynamo graph

It is important to know how to navigate and debug an existing graph. As the team develops their
skills in Dynamo, they will start creating simple to complex routines. In some cases, you will
encounter properly annotated graphs and sometimes there’s no annotation or groupings at all.
Whatever state you receive a graph, observe 3 simple steps to navigate and debug the graphs
easily.

3 Steps in Navigating an existing graph

e Analyze

¢ Understand

e Modify
Analyze

When navigating an existing graph, always open the graph in manual execution mode. It is
important to analyze what is the purpose of this graph, what are the inputs needed and what are
the outputs.

P e V| Dynamo Definitions (*.dyn;*.dy ~
— ] Open in Manual
w Cancel

Figure 4.1: Open in Manual Execusion Mode

Understand

After knowing the purpose of the existing graph, check if clustering and grouping is already
available and if it's not available, then start by grouping them. Breaking the graph through
freezing nodes is a good way to focus on portion of a graph at a time. After you understand
what they do, start adding Dynamo notes (Ctrl+W) to make the graph more human readable.
The key to the success of this process is to structure the nodes with groupings and run the
graph step by step.

Modify

Understanding the goal of the graph will help you see what you need to modify. Checking the
inputs and outputs, understanding the error messages and adding graph annotations are parts
of modifying an existing graph. Learning each nodes that are being used and understanding
what they do is important in modifying an existing graph. Look for ways to make the graph as
efficient as possible. When you see your graph having so many groups of nodes and it is doing
the same tasks, then chances are, proper list management will make this more efficient.
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Tips in creating your own automation routine

The most challenging part is to find which tasks to automate. There are many repetitive design
tasks and identifying what to automate and how to automate them will rely on how many re-
usable routines you manage to learn and create. It is also important for you to learn which tasks
are worth spending time with. Always ask yourself if making this automation routine will be
measurable and scalable. Will it save you some time in the future? Will it be useful in my next
projects? Those questions will help you decide on what to focus on.

I’'ve seen so many people start with the most complex routines and ended up spending too
much time trying to solve a long process. It is better to focus on a small task and then move to
the next one. Creating and solving smaller routines are more useful and easy to manage.
Having a strong software knowledge and understanding of Dynamo and Civil 3D are important.

I've also seen most automation routines leverage the List, Range, Import / Export to excel and
use packages like Civil 3D Toolkit to supercharge their graphs. It is recommended to try and use
those as well.

Dynamo Primer

In searching for a better way of learning Dynamo for Civil 3D, it is highly recommended for first
time users to start reading the Dynamo primer https://primer.Dynamobim.org/. Then once you
learn the basics, try and test it yourself by doing small routines like changing layers, adding
property sets, adding object data, creating labels, and creating civil objects to changing
parameters. Once you’ve successfully completed all the smaller tasks, it will be heaps easier to
start combining those routines to do more useful automation with lesser effort.

Dynamo BIM Forum

Dynamo is constantly evolving and the current routines may be obsolete later on. Participating
in Dynamo BIM forum https://forum.Dynamobim.com/ will ensure that you are learning from the
latest trend and that you are up-to-date with issues other users encounter. Learning from forum
posts and understanding solutions will enhance your Dynamo skills.

Other Useful Packages

Dynamo for Civil 3D will always improve and evolve. We have a strong Dynamo community and
there are a lot of super users that are willing to make their contributions. | encourage you to use
the latest Civil 3D Toolkit and try other useful packages.

Automation Routine

You might find something useful from previously created routines that you can recycle. Try to
learn simple to complex routines and from your learnings, create your own automation routine.
Every automation you make is intended to help you save time and make your work more
efficient.
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Reference

Recommended links for learning:
https:\\DynamoBIM.org

https:\\DynamoPrimer.com

https:\\DynamoNodes.com

https:\\Dictionary.Dynamobim.com

Autodesk Infrastructure You tube channel
Autodesk Knowledge Network
Autodesk University Classes

a.
b.

o

s@ oo

CES319333 — Dynamo in Civil 3D Introduction — Unlocking the Mystery of Scripting
Cl225967 — Using Automation in Civil 3D for Construction Documentation and Exports
Cl1123653 — AutoCAD Civil 3D and Subassembly Composer — Real-World-Practice Tips
and Tricks

CES322249 — Computational Design for Civil Engineers

CES320124 — Civil 3D and Dynamo Culvert Design and Analysis

CES226095 — Civil 3D Data Mining with Dynamo

Cl110903 — Ramp It Up — Advance Corridor Design in AutoCAD Civil 3D

Cl1322842 — Accessorize Your Design — Dynamo for Civil 3D
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Appendix 1 — Dynamo Shortcut Key

Shortcut Key Description Image
Ctrl+B Swap background code blocks =
and 3d drawings (vice versa) A0 | T
Ctrl+w Add new note
New Note

Mouse left click 2x

Double clicking the accept button
(Left click) of your mouse will
create a Code Block

Code Block
Your code goes here

Ctrl+z Undo Common Shortcut keys
Ctrl+Y Redo

Ctrl+C Copy

Ctrl+Vv Paste

Ctrl+A Select All

Ctrl+G Create Group nodes Grouping shortcut keys
Ctrl+U Ungroup nodes

Ctrl+D Create Custom Node

Ctrl + Shift + Up

Show console

Ctrl + L

Clean up Node layout

S X

(Mouse wheel press) + move
mouse

Ctrl + = (Mouse wheel up) Zoom In
Ctrl + - (Mouse wheel in) Zoom Out
Ctrl + Alt + Arrow key Pan graph

Pan graph / Pan workspace

Right click mouse + move
mouse

Orbit

Hold ESC key
Remove hold of ESC key

Ability to zoom in and out
Back to normal view

Select nodes press Ctrl then
move mouse

Copy nodes using Ctrl key
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Appendix 2 - Bonus Content > LandDevelopment

Civil 3D Toolkit > LandDevelopment > CogoPointExtensions
Cogo Points in Civil 3D stand for Coordinate Geometry points. Cogo points can be stored in a
project outside a drawing and reference by multiple users.

Get - Cogo Point Groups

4\ AUTODESK.

UNIVERSITY

Get - TK CogoPointExtensions

CogoPointExtensions.GetScale

cogoPaint > double
sara

CogoPointExtensions.GetScaleXY

cogoPoint ¥ double
e

CogoPointExtensions.GetScaleZ

CogoPointExtensions.GetStyle
cogoPoint > string,

wn

CogoPointExtensions. GetMarkerRotation

Document.Current CogoPointGroups CogoPointGroup.CogoPaints p— > ouble
Document document Cx i el 20Pgi up > CogoPoint]] ] e
o

o

cogoPoint > double

l e
|
/
lf

CogoPointExtensions.GetLabelRotation

CogoPointExtensions.GetName aute

cogaPoint > double

cogol

Point > string
e
A\ S

CogoPointExtensions. GetDescription
cogoPoint > string,

| CogoPointExtensions.GetEasting

P ¥ doubk
CogoPointExtensions.GetNumber cogoPoin: S

e
cogoPoint > int
f— CogoPointExtensions.GetNorthing

cogoPaint > double

o

CogoPointExtensions. GetElevation
cogaPaint > double

auro

Figure 5.1.A CogoPointExtensions.Get

Get - TK
CogoPointExtensions
continued

CogoPointExtensions.GetConvergence

Get - Cogo Point Groups

Document.Current CogoPointGroups CogoPointGroup.CogoPoints CogoPointExtensions.GetLongitude

Dacument document

CogoPointGroup(] cogoPointGroup > CogoPoint]]

.I:achmnt > double

auo| o

CogoPointExtensions.GetGridNorthing

Figure 5.1.B CogoPointExtensions.Get Continued
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Get - Cogo Point Groups - Remove First Item GET - TK
CogoPointExtensions

Document.Current CogoPointGroups

« oup > CogoPoint]]

Document document Cog oupf]

CogoPointExtensions.IsSurveyPoint

o

DATA IN

Code Block
1; >

CogoPointExtensions.CogoPointGroupByCogoPoint

cogoPoint > CogoPointGroup

a0

Active Orawing Settings View - [E——

-~ “AU Properties”;
8 " CogoPointExtensions.GetUserDefinedPropertyValueByName
= 4 Point point > var[l.{]

dassification >

= [ User-Defined Property Classificati.

B2 Undlassified Code Black

AU Propertics - “Levels"; property >

® 5 Properties
422 point Styles
#-2% Label Styles

Figure 5.1.C CogoPointExtensions.User Defined Properties

Set - TK
CogoPointExtensions

CogoPointExtensions.SetScaleXy

cogoPoint b CogoPoint

value >
auTo

DATA IN
CogoPointExtensions.SetScaleZ

Code Block cogoPaint > CogoPoint

i; > value >
e

CogoPointExtensions.SetName

cogoPoint > CogoPaint

Get - Cogo Point Groups

name >

CogoPointGroup.CogoPoints

Document.Current CogoPointGroups

cogoPointGroup > CogoPoint]

AUTO

document CogoPointGroup(]

cogoPoint

description bd

Code Block
"New Name";
"New Description”;
25

cogoPaint

number >

Figure 5.1.D CogoPointExtensions.Set
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Set - TK
CogoPointExtensions
continued

CogoPointExtensions.SetLatitude

Code Block /—-1 cogoPoint > CagoPoint
value >
-
cogoPoint > CagoPoint
value >
-
cogoPain: > CogoPaint
Get - Cogo Point Groups o g
- Log P

Document.Current

CogoPointGroups CogoPointGroup.CogoPoints CogoPointExtensions.SetGridNorthing

cogoPaint > CogoPoint
\-4 value >

Document document

CogoPoint]]

autn T

Set - TK
UserDefinedProperties

CogoPointExtensions.SetUserDefinedPropertyValueByName
point

| ——{ciassification
> property
 E—— T

CogoPoint

Code Block

AU Properties”;
"Levels";
151.2;

v v v v

Figure 5.1.E CogoPointExtensions.Set Continued

Set - TK
CogoPointExtensions
continued

CogoPaintExtensions.SetStyle

cogaPoint > CogoPaint

CogoPaint

Get - Cog o Poi nt G rou ps CogoPointExtensions.SetLabelRotation

cogaPoint > CogoPaint

value >

Document.Current CogoPointGroups CogoPaintGroup.CogoPaints

CogoPaint]]
e

aute

CogoPointExtensions.SetEasting

Document

ate

cogoPoint > CogoPaint
value >
awmo
cogoPoint > CogoPaint
value >
avra
coio
cogoPoint > CogoPaint
value >
st

Figure 5.1.F CogoPointExtensions.Set Continued
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Civil 3D Toolkit > LandDevelopment > FeatureLine
DATA IN

Feature Line

DocumentExtensions.AddNewTypes GET _ TK Information
void

am Featureline
Select Feature Line Objects Types FeatureLine.ByObject

Festureline ~ | Object Type type Object(] abj > Featureline
black AT

Document.Current

FeatureLine.ByName

Daocument

document > Featureline

— Document.ModelSpace fezturelineName >

siteName >

document > Block Code Block

a0 "AU_Featureline_1"; e
"AU_Featureline -
p—— CREATE .TK
Featureline
FeatureLine.ByPolyCurve /
p———— —— T
curves > PolyCurve curve >
joinTolerance > site > 7
auo| layer > //
block >

Figure 5.2.A FeatureLine.ByObject, ByName and ByPolyCurve

GEOM - TK
Featureline

D AT A IN FeaturelinePcIyCurve

featureline Geometry

AUTO
Document.Current
TraiTar FeatureLine.GetAllPoints
featureLine > Point]]
i FeatureLine.ByName
AUTO
Code Block document
"AU_FeatureLine_1"; | > featurelineName > Featureline.GetElevationPoints
siteMame featureLine > Point{]
AUTO
Code Block
"Site 1%; | > Featureline.GetPIPoints
featureLine > Point]]
AUTO

Featureline.GetPointByDistance
featureLine > Point

distance >
Code Block

58; >

featureline > CoordinateSystem
distance >

EBoolean
®True (JFalse > vertical >

Figure 5.2.B FeatureLine Create Dynamo Geometry
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Featur

ne.Get2dDistanceByPoint
featureline > dauble

Featureline.PointsCount

inc
= 2 feareline > int
wire

FeatureLine. BlevationPointsCount
featureline > double N .

/-‘ featureline > int

e

point >

FeatureLine.Length2D

\ e ) "
FeatureLine GetDeflectionAngleByPoint eatureLine 3 double
‘ festureline > double Ao

point >
e FeatureLine Length3D
fearureline > dauble
wra
DATA IN FestureLine.PIPointsCount
featureling > it
Document. Current amo|
Docurment
e document > FeatureLine gl =
"AU_FeatureLine_1"; | > featuralineName > W =
o feanureLine > double
Code Black .
“site 1% |»
- FeatureLine MinElevation
feanureline > double
FeatureLine. GetDistanceOffsetElevationByPoint e
festureLine > Distance LTI —
point by Offzar featureline > double
Elevation s
‘ -
FestureLine SiteName
festureLine » deuble o
ESSS La FeatureLine.StyleName
.
FeatureLine.GetGradeOutByPoint ]
featureLing > double
paoint »
s

Figure 5.2.C FeatureLine Get Data

@]

DATA IN e

Document.Current

Document

Auto {

e

FeaturcLine.ByName

document Featureline

Code Block
"AU_FeatureLine 1%; |>

featurelineName

siteName

CREATE - TK FeatureLine

Code Block

"Site 1"; [ > Surt
uraces FeatureLine.SetElevationFromSurface
DEMO_EG b
T=mare 5
surface
includelntermediate
Boolean
e

Code Block

Code Block
PI_Point;
Elev_Point |[Elev_Point;

Featureline.InsertP|Point
featureline > Featureline

paint
FeatureLine.InsertElevationPoint

featureLine > Featureline

> point >

o

Figure 5.2.D FeatureLine.SetElevation and InsertPoints
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Civil 3D Toolkit > LandDevelopment > Parcel

GET - Current > TK Sites & Parcels GET - TK Parcel Object & UDP
Document.Current Site.GetSites Site.GetParcels Parcel.GetUserDefinedProperties
j >

Document document b Site[] site > Parcell] obj

Parcel

parcel > var[l.[l

auto auTo AuTo auTo

Parcel.GetUserDefinedPropertyValueByName
parcel

classification b

property >

DATA IN
Code Block SET - TK ParCEI

"AU Property”; |>
- UserDefinedProperties

Code Block
"Usage”; | > Parcel SetUserDefinedPropertyValueByName
parcel

classification
Code Block property
"Residential”; | > value
AUTO

Figure 5.3.A Parcel.Get User Defined Properties and Set User Defined Properties

v v v

GET - TK Parcel Object & Data

Parcel.Area
parcel > double

AuUTD
Parcel.Number
parcel > int
AuTD

Parcel.StyleName

GET - Current > TK Sites & Parcels

Site.Get5ites

Document.Current Site.GetParcels

Parcel.ByObject

parcel ? String

GEOM - TK
Parcel

Parcel.AreaSelectionLabell ocation

parcel > Point
AUTO

Parcel.Geometry
parcel > Geometry(]
AUTD

Parcel.Centroid

parcel > Paoint

Figure 5.3.B Parcel.Get Data & Geometry
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Civil 3D Toolkit > LandDevelopment > Site

GET - TK Get Objects

site > string
GET - =
Current : _
site ¥ string
AUTD
Site.GetParcels

site > Parcel[]

Site.GetAlignments -
site > Alignment[]
AUTO
Site.GetFeaturelines
site > Featureline[]
AUTO

Figure 5.4 Site.Get Objects

Document document
AuTD AUTO
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