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More Practical Dynamo:
Practical Uses for Dynamo
Within Revit

Learning Objectives

® |earn how to program using visual programming.

® Discover more practical applications of Dynamo for
Reuvit.

® |earn how to create practical uses in the office using the Dynamo extension
for Revit software.

¢ |earn how to automate repetitive manual Revit tasks using the Dynamo
extension.

Description

Have you ever wanted to learn more about the Dynamo visual programming
language extension for Revit software but thought it wasn’t for you? This
lecture will describe the uses of the Dynamo extension and explain how it
interacts with Revit software to help any Revit user. The Dynamo extension is
a program that uses visual programming, but don‘t be scared. This lecture will
teach attendees how to use the Dynamo extension even if they have no prior
programming experience. This lecture will also give attendees very gradual
doses of the Dynamo extension and visual programming so that they leave
with the skills to apply the Dynamo extension to practical Revit software
workflows. And don’t forget that the Dynamo extension is an add-on to Revit.
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Your AU Expert

Marcello is the BIM Director at John
A. Martin & Associates Structural
Engineers in Los Angeles, CA. He
has been using Autodesk products for
over 15 years including AutoCAD, 3ds
Max, and Revit. Marcello is heavily
devoted to helping advance the use
and knowledge of BIM solutions
within the AEC community. He is well
known for modeling elements and
creating workflows that others have
thought not possible. He also
frequently presents at Autodesk
University and at The Revit

Technology Conference where he has been voted the top rated speaker three

years in a row at both conferences. He has worked on many well-known
projects in the past including the Walt Disney Concert Hall in Los Angeles, CA,
the Stata Center at MIT, and the Tom Bradley International Terminal Expansion
at LAX. Marcello received B.S. and M.S. degrees in Civil Engineering and is a

licensed Civil and Structural Engineer.

Read more of Marcello's work at Simply Complex, a blog dedicated to

modeling and documenting complex geometry in the AEC industry using

Autodesk products. You can also email Marcello (marcellojs@hotmail.com) or

follow him on Twitter.
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Introduction to Dynamo

This is a very difficult question to answer simply because Dynamo does SO much.
Below is my answer to this question and | hope it clarifies it for some of you.

Dynamo is a free program from Autodesk that uses visual programming.
Dynamo primarily does two tasks:

1. Creates its own geometry with parametricrelationships.
2. Reads and writes to and from externaldatabases.

Since Dynamo creates its own geometry and reads and writes to external databases
it is a perfect fit to interact with Revit because....isn’t Revit simply a database with
parametric geometry? Dynamo is a stand-alone program but it could be used as an
"add-on" to Reuvit.

Dynamo reads and writes back data to and from the Revit database via the Revit
API. The data could be just about anything, parameter values, family geometry,
and family placement.

Basically Dynamo manipulates the Revit database in ways that the Ul (user
interface) could not. For example in Dynamo you could set the base of all the walls
and all the columns to the same elevation. This means that you could set
parameters from different families equal to each other. Would that be helpful?

Dynamo also provides a direct relationship between its OWN geometry and Revit.
For example in Dynamo you could model a cone and a plane, find the intersection
of those elements (results in a curve) and then assign a Structural Revit Beam IN
REVIT to that Dynamo curve and they would be forever "linked" meaning if the
dynamo curve changed location then the Revit Beam would change location as
well. All the while the original cone, plane, and curve would REMAIN in the dynamo
program while the Structural Beam would remain in Revit. The applications for
Dynamo and Revit are endless.



Every Revit User Gets to Touch the API

Any Revit user could learn Dynamo (
since it uses visual programming it is
very simple to learn) they could
access the Revit api and perform
simple tasks that only could have
previously been performed with
writing an add-on or writing a macro
with .net language for Revit. Oh and
don't forget that Dynamo is
completely free and is updated
constantly.

Dynamo is ever evolving so now is
the time to download load it and learn
it. Why wait its free! By the way
Dynamo could also be used to create
a grasshopper and a Corinthian
column as shown in the figures below




| am happy to say that Dynamo
basically allows users to use the
Revit API thru visual programming
using “nodes” and “wires” instead of
text. This means that any Revit user
could use the API and create custom
simple routines without having to
know .net language or without having
to hire an outside APl consultant.

Installing or Updating
DynamoBIM

DynamoBIM is a free open source
program that also acts as an addin for Revit. Are you worried about addins to Revit?
Since DynamoBIM's development is supported by Autodesk the download and install
is seamless with Revit.If you needed to install it or need anyone else to install it. Go
to DynamoBIM.org click download and install it. Click finish and that’s it!

Click on the Dynamo button and it will open a separate window that is the Dynamo
interface. It's best to use dual monitors when usingDynamo.



TEXT TO UPPERCASE

Changing Plan View Names to Uppercase in Revit

Have you ever wanted to change the plan view names in your Revit model to all
UPPERCASE?

DynamoBIM is here to help you. Simply follow the Dynamo Graph below and you
will get it done!

CHANGE ALL FLOOR PLAN VIEW NAMES TO UPPER
CASE IN REVIT USING DYNAMOBIM (6 NODES)
2 4 6
q 5
3 e e e o Element SetParameterByName
Element Types . = e e varll.0l element Element m
ViewPlan  ~ | Types T T / CeEepiiee )/ The valug [ EEiREESREE o
o o Il 4 value o
THIS NODE TS NOpE String.ToUpper = =
SELECTS SELECTS ALL s - I - |1 o
THE VIEW THE VIEW PLANS [viei iane"s > - THIS NODE 2
o
AN IN THE REVIT o SETS THE -
e PROJECT THIS NODE this nope | VIEW NAME =
THIS NODE GETS THE VIEW CHANGES OF EACH >
INPUTS NAME OF EACH ALL THE PLAN VIEW TO (]
THE VIEW PLAN VIEW UPPER CASE
PARAMETER MAMES TO
NAME UPPER CASE
Gt s s s = N :D: o = = =
8, Ve (al]) [ - Floor Plans Il
&~ Flaor Plans 01- ENTRY LEVEL
~fEyiene]| 01 - ENTRY LEVEL - FURNITURE LAYOUT w
01 - Entry Level - Funiture Layout S -
¥ i ) odi =0
Rt . = i g
..S“E - Ceiling Plans S
T e R | - i
n - qoor > u
o <
=
VIEW NAMES BEFORE VIEW NAMES AFTER

If it is your office policy to always use uppercase on your plan view names then this
is a great tool to help you do it because DynamoBIM will save you time out of your
busy schedule to "automate" this process instead of having to do it manually.
Good Luck!
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Changing Sheet Names to Uppercase in Revit

Have you ever wanted to change the sheet names in your Revit model to all
UPPERCASE?

DynamoBIM is here to help you. Simply follow the Dynamo Graph below and you
will get it done!

CHANGE ALL SHEET NAMES TO UPPERCASE
IN REVIT USING DYNAMOBIM
IN JUST 6 NODES!

3 4 5
1 2 8
I cetsheetName | B Giring Toupper |_ Ce e
= | Category . - “Sheet Mame"; [ >

Sheets 7)< E: i SlEEE SHIng str str - L perameterame= )
o - O vaue L
THIS NODE a, 8

SELECTS ALL

THIS NODE

seLecTs THE| THESHEETSIN | THIS NODE THIS NODE <
SHEET THE REVIT GETS THE SHEET | CHANGES THESE NODES =
CATEGORY |PROJECT NAME $ THE TEXT IN THE o
TO SHEET NAMES =
UPPER CASE TO UPPERCASE =4
=
>
(m]
w
-
o
Title Blocks (1) v] Edit Type E
Graphics H P
1:100 . . w
1 1 w
[FLOOR PLAN ; Ouner =
e, Project Hame i
Project Browser - rac_advanced_sample_project.rt x C FLOOR PLAN > =
: ect< (2 = — ]
= L
a1 5 I
i w
[@l] Groups E
P R:P\m'l inks [1T]
(1’4

Why use DynamoBIM to do this? If it is your office policy to always use upper case
on your sheet names then this is a great tool to help you do it. Why not make the
sheet names all upper case to begin with? Well, we are all human and we will (at
some point) mistakenly make a sheet name (or other tag or name) lower case.
Dynamo will help keep you and your office stay incheck!
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Changing Room Text to Uppercase in Revit

Have you ever wanted to change the names of your rooms (that is shown in your
tags) in your Revit model to al UPPERCASE?
Simply follow the Dynamo Graph below and you will get it done!

CHANGE ROOM TEXT TO ALL UPPERCASE IN REVIT
USING DYNAMOBIM
(7 NODES)
3
1 2 Code Block 7
“Name™; | > Element.SetParameterByName
All Elements of Category [u] element Element
Element.GetParameterValueByName : e
o “ element varfl.Ql =th bt | value (2]
parameterName Ll
", o
THIS NODE THIS NODE (@)
SELECTS SELECTS ALL =z
THE ROOM THE INSTANCES
CATEGORY OF ROOMS E
IN THE REVIT m
PROJECT THIS NODES o
SETS ALL THE
UPPER CASE =
TEXT TO THE <
ROOM NAME =
PARAMETER >
a
THESE NODES THESE NODES
"GET" OR CHANGE ALL
DISPLAY THE THE TEXT IN
CURRENT NAME THE
OF THE ROOM PARAMETER TO
UPPER CASE
NOTE: THIS EXAMPLE ONLY SHOWS ROOMS HOWEVER IT1S POSSIBLE TO CHANGE OTHER w
PARAMETERS THAT HAVE TEXT IN REVIT TO UPPER CASE INCLUDING VIEWS, SHEET NAMES, =
SHEETNUMBERS, ETC... SIMPLY SELECT THOSE INSTANCES AND CHANGE THE PARAMETER o
NAME ACCORDINGLY Z
2040 .
g
JE = opar _ Ly
| B
B4 o
1B =
. )il -
o |
S, i
e =
B 3
‘ =
>
L
(1’4

This example only shows you how to change the name of the rooms to upper case
but you could use this same method to change the text of Sheet Names, Sheet
Numbers, Views and most any text parameter to upper case. Simply select those
Revit Family Instances and change the parameter name from "Name" to something

else. | have tried it on Sheet names and views already!
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Text Note to Uppercase in Revit Using Custom Zero
Touch Node

You are not able to change the text of a text note to uppercase using the methods
shown previously because the text in a text note is not displayed in a parameter. |
wish it were. Therefore, instead of using an out of the box dynamo node you have
to create a custom node. in this case | already created a custom node that
changes the text of a text note using Zero Touch and c#. If you don't know zero
touch nodes are the new way of creating custom nodes in Revit. Since this is an
introductory class into DynamoBIM | will not go into great detail on how it works.
Just rest assured that there is a node that will change text note text and it's free!

CHANGE ALL TEXT NOTES IN REVIT TO UPPER CASE USING DYNAMOBIM

Categories
TextNotes v | Category All Elements of Category
=] Category Elements 5
" -
1 2 3 TEXT.SetTextNoteText g
THIS NODE SELECTS TEXT.GetTextNoteText o DynamoElement Element E
THIS NODE SELECTS THE TEXT ALL TEXT NOTES IN THE Element string bl | Newvaluestring
NOTE CATEGORY PROJECT O str s . <
= 2
THIS NODE "GETS" A
THE "TexT" FRom THE | THIS NODE THIS NODE "SETS" THE (]
TEXT NOTE FAMILY CHANGES THE TEXT TEXT ON THE TEXT
TO UPPER CASE NODE TO UPPER CASE
BEFORE AFTER
1 the project specifications form a part of these general notes 1. THE PROJECT SPECIFICATIONS FORM A PART OF THESE GENERAL KOTES. b=
—
& o i & 2 THE CONTRACTOR SHALL VERIFY ALL DIMEKSIONS PRIOR TO CONSTRUCTION. THE
2 the contractor shall verify all dimensions prior to construction. the OWNER'S REPRESENTATIVE SHALL E NOTIFIED OF AHY DISCREPANCIES OR a
owner's representative shall be notified of any discrepancies or INCONSISTENCIES o
inconsistencies
NOTE: NODE 3 AND 5 ARE CUSTOM NODES CREATED
FOR THIS CLASS FROM ZERO TOUCH .DLL
TO USE THEM LOAD VIA THE
ADD IMPORT LIBERARY AS SHOWN BELOW
DONT HAVE THESE NODES?
THEY ARE LOCATED IN
THE CLASS DATASET vy
(SN
o

If you want to learn more about Zero Touch Custom Node creation then read about
it here. Don't wait too long because all the cool kids are learning how to create
custom nodes in Revit and you don't want to be left behind. Custom nodes are like
custom families in Revit...you will have to learn how to create them eventually
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Structural Framing Using

Adaptive Components

Let’s review how to model beams if you use an adaptive component model line. It's

the same thing as a beam analytical line only morerobust.

1. Start a generic model adaptive as shown in the imagebelow.
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2. Make a two point adaptive by drawing a line with two nodes on each end. Then
make those two points adaptive as shown in the imagebelow.

_Aéam Changes a reference point to an adaptive point. i

[T Model if/m@)@@.s
i Refer&nce;f’ﬂ {':F -,r._'%"v:
I7 Plane @ DN e |=]

Draw

Press F1 for more help

3. Insert the adaptive component into the project environment and follow steps 3
and 4 of the previous in-place mass example to get your structural framing in
the correct locations.

4. If you don’t want to manually click on all the beams to place them on the AC
lines then consider using dynamo! Its easy.
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Dynamo to the Rescue

5. Place your AC beams as 2 point
repeaters in an in place mass or
manually place them (one by one) in
the project environment. You now
have a “bunch” of “lines” that
represent beams as shown in the
image below.

6. To turn those ac lines into beams simply download and open Dynamo. Place

the following nodes as shown in the figure below.

M clpmend Cunsel] M
|
o

THIS NODE
COMNVERTS
ACTO DYNAMO
CURVES

THIS MODE SELECTS THE
LEVEL FOR THE BEAM

NOT MATTER
LEVEL IS F BMS
ARE SLOPED

All Elements of Family Type
Family Type Elements

THESE MODES SELECT THE ALL THE
INSTAMNCES OF THIS BM FAMILY TYPE
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Topography Property Lines
Making 2D property lines Follow Topography in Revit
and adding offsets and fencing

Have you ever wanted to create a property line in Revit that follows topography?
What about an offset of that property line or what about fencing around that offset
property line?

It's easy if you use DynamoBIM and not that "import/export dwg" workaround. See
the images below. Make sure you download the "Spring Nodes" package from the
Dynamo Package manager since we will be using one of those custom nodes for
this exercise. Thank you Dimitar Venkov for that!

Make 2D Property Lines in Revit Follow Topography Add Offsets and/or Fencing w/ DYNAMOBIM

re e |

—_— Offset Propery Line

Dynamo
Graph

LY
. >— property Lines follow TOPO

add fencing to TOPO at
property Line Dyramo TOPO

Mesh Analysis

REVIT DYNAMOBIM
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Note: If the points do not occur at the ends of the desired line vertices, then use the
intersection command to place extra points at those locations. Or you could place
end points at the original property line curves usingDynamo.

Make 2D Property Lines in Revit Follow Topo w/offset and fencing

[T — Ty TOPoRSaTae
iz topography polysurface
Element: 105545 o Geomerr Fumm=c
Geometryll
SELECTS TOPO MESH CONVERTS TOPO MESH FROM REVIT TO POLYSURFACES IN DYNAMO
IN REVIT NOTE: THIS IS A CUSTOM NODE FROM "SPRING NODE" PACKAGE

PolyCurve ByloinedCurves

Curve Extrude

ModelCurve.ByCurve

Element Types All Elements of Type

Curve

curves PolyCurve curve ModelCurve]

3D PROPERTY LINE

Family Types

Pt - e - D
o ' |
Element.Curves I FINDS THE E
element Curvell INTERSECTION OF THE B e aTES A SERIES OF
o TOPO SURFACE AND R =
SELECTS ALL PROPERTY :::::C‘:FER“ LI REVIT (aa]
LINES IN REVIT CONVERTS FROPERTY o THAT FOLLOW THE O
2D PROPERTY LINE
LINETO ONE SERIES OF CURVES
COMBINED DYNAMO OFFSETS THE PROPERY|
CORiE LINE CURVE
CONVERTS CURVE TO
A ORISH e VERTICAL SURFACE <

Curve.Length WIRE_FENCING:WIRE_FENCING ~ | Family Type

curve double Code Block

o
..x[0]..12; | >
o x_@..x[@]..12
o

Curve.PointAtDistance

PolyCurve ByloinedCurves curve Paint

curves PolyCurve distance

FENCING

] ol ‘ Familylnstance. ByPoint
GETS THE TOTAL ORI THE PO FamilyType Familylnstance
COMBINES CURVES LENCTHORTHE AT EVEN SPACING o
FROM INTERSECTION :g;:?;';‘fu‘;l’; = ALONG THE 3D o
TOONE FOLYCURVE EROERREIRE PLACES FENCING POSTS AT EACH POINT ALONG

THE 3D PROPERTY LINE
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Creating 3D Rooms

via Direct Shape

It is possible to CREATE 3D rooms in Revit based on 2D room geometry. The best
method is to use Direct Shape!

Its simple. Just add the nodes as shown in the image below. And here's the best
part: the 3D rooms are placed with this method in the Room Category! Just Make
sure you are using at least Dynamo Version . 9x

Create 3D Rooms from 2D Rooms in Revit using DynamoBIM

3D Rooms

. ‘ !
- e Room Category !

¢ _Geo 0. 0F © ©
R

3d solids in dynamo

Dynam OBIM NOdes E:;e;t least Dynamo v .9x

REVIT DvynamoBIM
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Creating 3D Rooms in Revit via SAT Import

A second method for creating 3D rooms in Revit based on 2D room geometry is to
use an SAT Import. While it's simpler, it does not give you the room category.
Just add the nodes as shown in the image below.

L
o P00 © ?O @ ™
T uﬂﬂg@g ADD 3D ROOM GEOMETRY TO REVIT
Q ;1 : o “f;_ 5_ ITS EASY JUST ADD THESE 4 NODES
© } el LS
© i
& F'._\l
¢ ==
0L <
o
& e
(o e [T
: = B B
& o
¢ T i &
© [l =L H = = i
=l = = = = | =
5 il F’_ N
Leod ) S beod b & &
Revit Plan View REVEID View

This Node add 3d Room
geometry to Revit!

Dynamo 3D View
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Creating 3D MEP SPACESIin Revit via SAT Import

It's also possible to create 3D objects in Revit based on MEP space geometry.

Why would you do this? MEP spaces in Revit are 2D elements. Its simple. Just
follow the steps outlined and summarized below.

Step 1: Place these 4 nodes as shown and wire them up (Categories, All Elements
of Category, Element. Geometry, Inportinstance. ByGeometries)

Step 2: Click Run. You will see a 3D view of your Revit MEP spaces in Dynamo
and it will create 3D objects (as symbol imports) in your Revit Model.

Revit MEF Spaces as 3D Gemoetry in Revit Using DynamoBIM
ol '.'\-_'-C‘-"‘t' |
_E | _"-L T xl ¥ i
i .‘:.l‘l T o . v
TR
10 Geomelry of MEF SPACES
Revit Plan Wiew Revit 30 View
=
o
o
=
<L
=
e
]
MER ERACES RN S
] o Spacesin ID To
Dynamo 30 View Revit Model
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View Revit MEP SPACES in 3D

Have you ever tried to view your Revit MEP spaces in a 3D view in Revit? You
cant do it using Revit.

Visualize them using DynamoBim! It only takes 3 Nodes. Simply follow the steps

below.

View Revit MEP Spaces in 3D!
Use DynamoBIM
=]
=l =1
This nede sslact ih This node select : o
Bepmpaetee e | Miheraues | Tenescomareuer | 59
categary instances in Rewt P i L
e
T
g
2
=
£
e
2=
Eﬂ
w £
o
NOTE: L -.E
This Dynamo Graph =5
only converts Revit MEP >
spaces to 30 Oynamo E E
Gecmetry, il does not add 30 o O
Spaces o Revil. |E Revit does
not change
=
z
o
=
§ -
X
&
i =
=L
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What is Direct Shape? And 3d Stacking Diagram

Direct shape is a new element that is created from Dynamo geometry that is then
imported into Revit as a specific category. What category? Any category! Because
of this it makes direct shape very powerful. Previous to direct shape there was only
"sat import" that allowed you to take dynamo geometry into Revit. The only draw
back from direct shape is that it "triangulates" or meshes out the geometry so if you
have a curved surface it will turn it into triangle. That is good for rectilinear
geometry such as rooms and MEP spaces and not so good for curved geometry.
Below is an extreme sample of how you could use direct shape to send dynamo
geometry into Revit. Lets take the example of some complicated dynamo geometry
. Every wanted to create a 3d stacking diagram from rooms? See the following
example below and it will show you how! Simply add the nodes that you see and
you are all done!

CREATE 3D STACKING DIAGRAMS FROM 2D REVIT ROOMS USING DYNAMOBIM

tegories
atego

l All Elements of Category

Category Elements

SELECTS ALL ROOMS IN
THE REVIT PROJECT

Element.GetParameterValueByName

CONVERTS THE 2D ROOMS
TO 3D DYNAMO GEOMETRY

element element

view

View transparencyPercentage
B =il

CREATES 3D ROOM OBIECTS IN

GETS THE ROOM NAME REVIT USING "DIRECT SHAPE" SETS THE TRANSPARENCY OF

OF EACH ROOM FROM AND ASSIGNS PREMADE WAGH 30 ROOM ORRCT N

THE REVIT PROJECT MATERIALS BASED ON ROOM e Bl REVIT

NAME TEE NOTE: THESE ARE CUSTOM

H NODES FROM THE CLOCK
WORK PACKAGE

DYNAMOBIM NODES

DYNAMOBIM
GEOMETRY

[ E .
r—3y :
.y | 9w . 4 s
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Aligning True North with Revit

HOW TO KEEP NORTH ARROW ALIGNED WITH

39

PROJECT TRUE NORTH ANGLE USING DYNAMOBIM

(IT ONLY TAKES 5 NODES)

Select Model Element
Select Elements
Element : 1369619 \
1
SELECT NORTH n— =
ARROW FAMILY “Angle to True North"; | > { parameterName 8
= Element.GetParameterValueByName / s E
3 ENTER FAMILY y— 2l g
Select Model Element PAFANETED parsneter e >=
Elements SET ANGLE OF (]
Element: 311279 (NOTE: CREATE ROT 4 315.000 THE BASE PT
PARAMETER IN GET THE ANGLE TRUE NORTH
2 SELECT NORTH ARROW OF THE TRUE ANGLE TO
PROJECT ZQH%LXVI\IAE THE NORTH FROM NORTH ARROW
BASE POINT ANGLE
BASE PT
ey QP
== — = @ NORTH ARROW
: .
! _____ Properties x
_‘____ I S b
_____ North Arrowbreakable -
|
‘ 77777 Generic Annotations (1) » | £ Edit Type
*i T - 4D P a—
‘ E
= >
_fi o .| H — [11]
) SO . [1'e
‘ _____ PROJECT BASE POINT
N - ®
‘ 3 WILL
7‘ T ey Properties % STAY
‘ EQUAL
et ok N FEE 3
ﬁf e ;@ [ProisctBae poimt =) £
Identity Data 2
‘ ws
‘ W e OB,
Elev i 0 3
71 A I ——— i _@ | Angle to True North  |315.000°
PROJECT NORTH PLAN VIEW
NOTE! YOU MUST CREATE A NORTH ARROW
FAMILY WITH A ROTATION PARAMETER
S —




Using the Revit "Repeater”
Command

It's possible with DynamoBIM! Its easy and it only takes 6 nodes. Follow the steps
below.

WANT TO USE THE "REPEATER" COMMAND IN REVIT AND REPEAT
A LOADABLE FAMILY OTHER THAN AN ADAPTIVE COMPONENT?

IT IS POSSIBLE WITH DYNAMOBIM!
ITS EASY! IT ONLY TAKES 6 NODES

2 et
i within numbe Family Types
Select Model Element | :::wtll:fer ;im . gt Rl L, FamﬂyTyuDe
= 4 clement Curvel 2 curve Point
Element : 729964 & PN
Code. Blozk — ( Familylnstance.ByPoint
5 0,.1..(1/55 ); (= familySymbol Familylnstance
This Node . - , -
This Node 2 I This Node This Node point
Selects the . E B
PR Converts This Node | Divides the Selects ST ] (o)
. . 1S Node assigns
e the Revit Defines the | curve/Path ANY loadable T Skt . =
Curve to Parameter |bya number family type in " € 'Ie _T_C € sl g
§ o e
Dynamo Number of |of Points the project e Vp: h E
Geometry Divisions defined in ;:urve/sl.’at at eac
. Note: oint Sim. to a
USIng C NOde 3 \ Do not confuse this " n
"Number |Sim. to "Divide" |Parameterwith Repeater
= _u Family Parameter.
Series This "Parameter"
means "location"”
along a curve/path as
a normalized length...
meaning 0 is start
and 1 is end and....
0.5 is middle...ete...
55 Curve/Path
Planting Families
(not AC Families)
Repeated along
Curve/Path in Revit
[
>
4 Ll
Road In Revit topo o
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Increasing the Repeater Limit with DynamoBIM

Its easy and it only takes 6 nodes. Follow the stepsbelow.

DIVIDED PATH AND REPEATER .LIMIT OF 200 A PROBLEM? =

Rewit

Please enter an integer between 2 and 200.

USE DYNAMOBIM TO DIVIDE AND REPEAT GREATER THAN 200! Divided Path (1) ) B EdtType
Modes %
ITS EASY! IT ONLY TAKES 6 NODES Layout Fixed Number
Mumber 300
Distance I JU54.6
1 2 Start of 4 5
SR b Step amount
il within numbe Family Types
Endof  Series
Select Model Element | ::”rr;t;er /{ Curve.PointAtParameter
Elements 4 element Curvel]
Element : 729964 a |[ \
Codr. Blok Familylnstance.ByPoint
. 8..1..(1/380); | > familySymbol Familylnstance
This Node This Node This Node e =
Selects the . g i =i
P /Path Converts This Node |Divides the Sttt s - 4 )
N MEve i " the Revit Defines the | curve/Path Adaots This Node assigns
in Revit aptive the Adaptive
Curve to Parameter |bya number c t
; IR Component to the
Dynamo Number of |of Points £l TVé
A i y yp Curve/Path at each
Geometry Divisions defined in Point Si
. Note: oint Sim. to a
USIng a Node 3 \ Do not confuse this "Repeater"
"Number Sim. to "Divide" Pararlﬂeter with P
P Family Parameter.
Series This "Parameter”
means "location”
along a curve/path as
a normalized length...
meaning 0 is start
and 1is end and....
0.5 is middle...etc...
300 Adaptive Component

"posts" "Repeated" along a

Curve/Path

Curve/Path in Revit

Road In Revit
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Get a Center-line of a Structural
Column

HOW TO GET A CURVE AT CENTERLINE OF PHYSICAL STRUCTURAL COLUMN

USING DYNAMOBIM
(USE THESE 5 NODES)

1 2  THIS NODE 3 4 5

CHANGES PLACES A
THIS NODE REVIT THIS NODE Eﬂg\.vzo E‘F THE
SELECTS THE GEOMETRY THIS HOCES CONVERTS CENTER OF ALL
STRUCTURAL TO DYNAMO TROR T THE THE POINTS, OR
COLUMN GEOMETRY-A [| VERTICES OF VERTICES TO CENTERLINE OF

SOLID THE FACES OF POINTS coLl

THE SOLID ] . s

7
Element.Geometry

Select Model Element Face.Vertices Vertex.PointGeometry Jjf

Flement - 308812

B Line.ByBestFitThroughPaints

element var{]
o

vertex Point bestFitPoints Line

O o [

DYNAMO NODES

DYNAMO 3D GEOMETRY
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Create grids in Revit using
DynamoBIM

CREATING GRIDS IN REVIT
USING DYNAMOBIM

DESIGN SCRIPT

Code Block Grid.ByStartPointEndPoint

NUMBER
RANGE CREATES GRID

IN REVIT

DYNAMOBIM

P
|
|
|
|
|
|
|

PO 09 e
AR
.
BN
RN
L
L
| | |

NOTE: IF YOU CHANGE THE NAME OF THE FIRST GRID NUMBER
DYNAMOBIM WILL AUTO RENUMBER GRIDS!




Create levels in Revit using
DynamoBIM

CREATING LEVELS IN REVIT
USING DYNAMOBIM By: Marcello Sgambelluri

DYNAMOBIM REVIT

D
(ELEVATION)

START
[ELEVA'I'IDN]\ Code 8lock

NUMBER
RANGE STEP

(LEVEL HT)

Level.ByElevation

elevation

—AFFIRSTEEVELIS—
CREATED MANUALLY
REST CREATED BY

THIS NODE CREATES DYNAMOBIM WILL

LEVELS BY ELEVATION AUTORENAME IN
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Add fillets to a series of separate
lines in DynamoBIM

The easiest way to add fillets is to select the lines that form the corners and JOIN
them into one polycurve then use thePolyCurve.Fillet Node and its a snap. The
image below will summarize the process.

WANT TO FILLET A SERIES OF LINES IN DYNAMO?

FIRST JOIN THEM INTO A POLYCURVE AS SHOWN

s s s > - ry 5 PolyCurve.Fillet
{Line.ByStartPointEndPoint(Point.ByCoord: s(8,@,8),Point. ByCoordinates(8,18,8) ) >

Line.ByStartPointEndPoint(Point .ByCoordii (8,10,0),Point.ByCoordinates(10,10,0
Line.ByStartPointEndPoint(Point.ByCoordi (1@,1@,0) ,Point.ByCoordinates(1@,0,8,

This node

DYNAMO NODES

Place this
. node to creates a new
Create separate lines _ JOIN the polycurve (or
Model and Select them from Revit or lines into a joined curve)
Use Design Script is shown here R "polycurve" witﬂthe fillets

>
14
=
w
=
o
T}
o
o
L)
o
=
<
2
>
(a]
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Scale Any DynamoBIM
Geometry

SCALE ANY GEOMETRY IN DYANAMOBIM

JUST USE 1 LINE OF DESIGN SCRIPT

INSERT ANY
DYNAMOBIM
GEOMETRY YOU
WANT

(IN THIS CASE AN
ARCH COLUMN)

Code Block
Col |Col} Scale(1.5)} | >

\ o\ T

SCALES
UP 50%

THISIS A
VARIABLE
CALLIT
'{NHATEVER " Scale" IS THIS IS THE
YOU DESIGN SCRIPT SCALE AMOUNT
WANT) TO TELL
DYNAMO TO NOTE: s
SCALE DESIGNSCRIPT
GEOMETRY GEOMETRY SCALES
ON GEOMETRY
ORIGIN

Note that the Dynamobim geometry is scaled based on the geometry origin. If you
want to scale about a different origin point then you have to use a different design
script. Also note that this process only scales DynamoBIM geometry.
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Get the Worksharing Status of a
Revit File

How to Get the Worksharing Status of a Revit File

(to determine if it is local, central, or not workshared)

Using DynamoBIM
Just add These 7 Nodes!

1

File Path

This Node Selects
the Revit File

Browse._

2 3

These Nodes Read
‘ File.FromPath File.ReadText the Text From
patly f‘l'; fil= 5;'”5 the Revit File

(Sim to opening up .rvt in
notepad)

Code Block
4 "W\eo\er\ek\es\eh\ea\er\ei\en\eg\a”; | > These nodes
Tell DynamoBIM to
only collect Text
between The Words
Code Block "Worksha_ring and User"”
5 “U\@s\0e\0r\an\ga\em\oe\a" ; | > ("\0" Designate Spaces)

m]

o

This node
Splits the Text
based on
Nodes 4 and 5

String.Split
str

separater(

separater]

This node extracts
(1) item on the list

and will display
Worksharing Status

7 ‘ Code Block

x |x[1]; [>
| |




Create a list or nested list in
DynamoBIM Using Design Script

MAKE A LIST AND NESTED LIST(S) IN DYNAMOBIM
USE DESIGN SCRIPT

{item1,item2,item3,etc...}

items separated by commas (,)
and closed with curly braces ({...}) as shown

FORMAT

Code Block Code Block

SINGLE LIST

SAMPLE

4 List
[0] ©.000
[1] 1.000
[2] 2.000

{List 1, List 2}

Nested List? Simply add more Curly Braces

FORMAT

Code Block Code Block
x |{{x,y,z},{x,y,2}};

4 List

4 [0@] List
[0] 0.000
[1] 1.000
[2] 2.000

4 [1] List
[0] 0.080
[1] 1.000
[2] 2.000

NESTED LIST

SAMPLE
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Get the Revit Version and Build
Number

How to Get the Revit Version and Build
Using DynamoBIM

' Just add These 7 Nodes!

1

File Path

Browse...

2 3

‘ File.FromPath File.ReadText
path file pq file string
O o
Code Block

4 "R\e@e\@vieiietie \es\eu\ei\elied\e“; | >

m]

Code Block

5 "L\@a\@s\et"; | >
ul

[
6

String.Split
str +| - | stringl]
separater( '
separater]
[m

7 ‘ Code Block

x [x[1]; | >
| |
2

This Node Selects
the Revit File

These Nodes Read
the Text From
the Revit File

(Sim to opening up .rvt in
notepad)

These nodes

Tell DynamoBIM to
only collect Text
between The Words
"Revit Build and Last"
("\0" Designate Spaces)

This node
Splits the Text
based on
Nodes 4 and 5

This node extracts
(1) item on the list

Revit Version
and Build Number!




How to Use IF Statements in
DynamoBIM

SIMPLE "IF" STATEMENTS IN DYNAMOBIM
JUST NEED 4 COMPONENTS

l1 TWO "NODES™ :Z OPERATOR
TO BE COMPARED o

Code Block

Operators

IN THIS CASE
"==" MEANS

X AND Y MUST
BE EQUAL

NOTE: THERE ARE OTHER
"OPERATORS" AS SHOWN HERE
THAT COULD BE USED TO
COMPARE

TWO NODES FOR
IF TRUE OR IF FALUE result

Code Block

"IF TRUE RUN | >
THIS NODE";

IF FALSE RUN
THIS NODE

e = Code Block

"IF FALSE RUN | >
THIS NODE";

9] | |4 IF STATEMENT NODE

“—THESE COULD BE ANY (THIS NODE DISPLAYS
NODE (NOT JUST TEXT) THE RESULT IF TRUE
OR IF FALUE
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What a Selected Element looks
like in Dynamo

HOW DO YOU KNOW DYNAMOBIM
HAS SELECTED A REVIT ELEMENT?

IT DISPLAYS THE ELEMENT ID NUMBER

When you select a Revit Element
using Revit it turns it BLUE

When you select a Revit Element
using DynamoBIM it displays the
Element ID

Select Model Element

Elements

DYNAMOBIM

\
Element § 1324093 |
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Extract an item from a list in
DynamoBIM

WANT TO GET ITEMS FROM LISTS OR NESTED LISTS IN
DYNAMOBIM?
ITS EASY... USE DESIGN SCRIPT

List.Create

HOW DO YOU GET
ITEM 1

THATISINALIST
WITHIN ALIST?

NESTED LIST

List. GetitemAtindex List.GetltemAtindex
varfl.0

Using GetltemAtindex
takes 6 Nodes

NON DESIGN SCRIPT
6 NODES

% Code Block
- x |x[2][3][1]; | >
Just list the

indexes as

Using Design Script
takes 1 Node!
Yes thats it!

N OTE . Code Block

{8,1,2,3,4,5,6,7,8,9,18}; | >
Using Design Script =
to get an item R
from a single list
Code Block

is just as easy h’_va"tih".m 107
. ype this
and it Yes thats it! :

takes 1 Node! f 10.000
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Ranged Expressions using

Design Script in DynamoBIM

A Range Expression

Creates a
List of Numbers in a Sequence

A..B.(XC

(3 entries separated by two periods "..")

@ START of the Number RANGE

-
'B| END of the Number RANGE !
- . 14
E Step or Amount depending on X (e
(18
Blank = Step (Not to exceed end range value)
O =t = Amount (equal steps from start to end result)
~ =Step (Estimate such that end range value resulits)
Code Block Code Block Code Block N
g o a3 L
[ | | L d
4 List 4 List 4 List E
[@] @.ee@ [e] e.000 [e] e.e00 <
[1] ©.300 [1] @.333 [1] @.286 =
[2] ©.600 [2] @.667 [2] 8.571 L
[3] @.900 [3] 1.e00 [3] e.857
[4] 1.200 [4] 1.333 [4] 1.143
[5] 1.5@e@ [5] 1.667 [5] 1.429
[6] 1.800 [6] 2.000 [6] 1.714
L [7] 2.e00
Note: Note: (7))
[7]2.100 Sometimes you will see L
was nhot generated A.B (no C) —
because it exceeds B which means if C is blank then O
TGI8 e it defaults to 1 p
maximum range % A B

68




Set a Type parameter in a
loadable family

SET TYPE PARAMETER IN A LOADABLE FAMILY
USING DYNAMOBIM

Its Easy... it just takes 4 nodes

Then this
M_Fixed:4ft x 4ft » | Family Type I"'IOdE SETS
/ Element.SetPar smeterByName h

element Element
eBIock 2 e aE 4 Pa ra mEter
this node . “'a'“"
O
selects the I
fam" @ EodeBI

\

L ___ %

>
Y M.

_Fixed

Y
Type: [‘Hzmﬂ

Type Parameters

Family:
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Setting Pilaster Height Equal to
Grade Beam Depth

See the image and good luck getting and setting type and instance parameters to

each other!

Concrete-Rectsngular-Column :
m S Set Pilaster depth to depth of Grade Beam Using DynamoBIM

| Stnacturs Cobumes (13

Stroctural Matesisl
Seructursd

| Enable Anshyticsl Model
PReber Cover - Top Face
Febar Cover - Battam Face

| Frber Cover - Other Faces

Dhrrsersicens.

clunre ISCF
icertity Data #
Bropertiss hele
et Brmanes N AETED B SEARE NEAR AEOTM et v
x

+] B Gt Type (Simply Method)

A .

[lraming, eumng] <0_
{framing, sohmng] <0

scturs Framing [Gihes) {1}

shzints
evence Level

ot Liswed Offet
ALevel Ofset
s3-Section Rotation
matrie Pesition
Justdicabion
amtification

3
hification

wactural Material
ctursl
1 Langth
wctural Usage

shie Anabtcl Model
Top Face

0000
ali Elements of Famnilly Type

Family Type Elernents

- Bottam Face
40t Browser - FALASTER_FO_GRADE_BEM_DEFTH.vt x elerment Bament
T Dararneterha'ne
“Top Offset™; | >
Carrere-Reemgtar Beom=3030. = | Family Type uan.e
Co Element GetParametervValueByName
element warf)0
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Select all Loadable Revit Family
Instances Using DynamoBIM?

Want to Select all Loadable Family Instances
In Revit Using DynamoBIM?

Just takes 2 nodes and there are 2 methods

NODE 1 NODE 2
"Family Types" Method 1 use this node
re.fers to Familvinstance.F -FamilySymbol * E - Svm bOI and
"Loadable Family Types" Type
Mean
| the

ONLY! /

Family Types

2N

Instance and Same thing
Element
Mean

the
ame thing

Method 2 use this node

Also....see the notes in blue to help clarify the (sometimes)
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The real Category Names in
DynamoBIM? ... It Depends....

What are the Real Built-In Category Names?

Depends......

Code Block

Correct "0ST_Rooms"; | >
o Category.ByName
name
Category.Name
| Rooms |
Category names use a
"OST_" prefix
when used as a string
Example: OST_Rooms
Code Block
i “Rooms™; | >
In correa ot el
name Category Eategory.Name
= category string
(=}
Category nafnes do NOT use a e ——
‘IOST_“ preflx Rooms +| category Category.Name

when used in the
Categories Selection Node
Example: Rooms

(m]

.__—_—'——_._____— category string

g
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Confused by  Reuvit
Family Selection Node
Names in Dynamo?

Selecting family types and family instances in Revit using Dynamo could be a
little confusing because the naming of nodes in Dynamo does not always make
sense to the Revit Ul user.

| have created a table and image of what the Dynamo family selection nodes
and what they really mean and hopefully this will help you understand what they
represent.

Current Node Name What they Represent

Family Types Placeable Family Types

Element Types System Family Categories

All Elements of Family Type All Instances of Family Type

All Elements of Type All Instances of System Family Category
All Elements of Category All Instances of Category
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References

Selection

80

Categories
- | Autodesk Revit. DB _BuildnCategory

All Elements at Level

All Elements of Catego

All Instances of Category
Category Elements

All Elements of Family Type

All Elements of Type PReceAR= Mion Sy el ERTINY Hipes
Tall Cabinet-2 Door-Built in:24” « | Family Type
1

Element Types, All Instances of Family Type

Family Types 4 Family Type Elements p

Foor Types

Get Family Para neter = =
system Family Category 4 List

el 5 5
Levels Hoor » | Types [8] 24™ 1345479

Select Divided surface ramilie

Select Edge

Select Face All Instances of System Category
element type elements

Select Model Element

Select Model Elements

- . Floor Types
Select Point on Face
6" Slab on Grade - | Floor Type

Select UV on Face
Structural Framing Types

SsunPath Direction Watch

Wall Types

6" Slab on Grade

-
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