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More Dynamo for Structure

Marcello Sgambelluri SE
Director of Advanced Technology
John A. Matrtin Structural Engineers

Learning Objectives

e Learn why and when to use Dynamo in your structural office

e Learn how to work with structural parameters in Revit using Dynamo

e Learn how to use Dynamo to be more efficient at modeling structure in Revit and in
other structural analysis software

e Learn how to build 3D structural beams, including roof framing, using Dynamo in
Revit

Description

Very few classes focus on how Dynamo software could be used in the structural design office
from a practical level—until now. This class will build on the previous year’s top-rated class
entitled “Dynamo for Structure,” and will give more hands-on experience to the attendees and
teach them how to use more Dynamo examples to help model structural elements in Revit
software. If you model any type of Revit structural elements, then this class is for you. This class
will be exciting, and we will make modeling structure in Revit fun again! No Dynamo experience
is needed, and you do not have to have taken the previous year's course. Only Revit guru
status is required.
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Speaker

Marcello Sgambelluri currently serves as the BIM Director at John A. Martin & Associates
Structural Engineers in Los Angeles. Marcello has worked on many BIM projects over the
last 20 years as a project manager, design engineer, and BIM Director. Some of the BIM
projects Marcello has worked on includes the Walt Disney Concert Hall in Los Angeles -
CA, the Ray and Maria Stata Technology Center at MIT, Tom Bradley International
Terminal Expansion at LAX. Marcello is internationally recognized at one of the top BIM
leaders and contributors to the education and implementation of BIM technology in the
building industry. Marcello continually speaks at Autodesk University and the Revit
Technology Conference (BILT) where he has received the 1st place speaker award for a
record 14 times between 2012 thru 2018 between both conferences. Marcello received his
Bachelors and Master’s degrees in Civil Engineering and he is also a licensed Civil and
Structural Engineer.
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Introduction

What is 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 (or boxes and wires).
Dynamo primarily does two tasks:

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

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

Why Dynamo?
Why not use Dynamo? You don’t need to use Dynamo all the time but consider the following
image and let that guide your decision on when to use dynamo and when not to.

Code Block
"Time to Model Structure WITHOUT Dynamo™; | = x > varfl.0
y >

Code Block
"DO NOT USE DYNAMD™; | =

Code Block

result

Code Block
“"Time to Model Structure WITH Dynamo™; | >

"USE DYNAMO™; | =
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MAIN

Lab Exercises

Software version:

Use Dynamo 1.3.3 except Canopy Beam Framing Ex use v 2.0.1
Simplex Package

Spring Package

Revit 2018

ETABS 2018
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FLAT FRAMING TO CURVED (PROJECTION)

SELECT THE BOT ROOF SURFACE

(7]
T
@)
w (@]
Select Elements z
1210699 1410900 1410902 Face of Element Id : 1413296 StructuralFraming.BeamByCurve o
1410904 1410905 1410910 1410911 hTA curve StructuralFraming
e el B =
1410920 1410921 1410922 1410923 R
1410925 structuralFramingType ;
SELECT THE PROJECT THE FLAT BEAM CENTERLINES BUILD THE BEAMS E
FLAT FRAMING TO THE CURVED ROOF ON THE CURVED

ROOF

DYNAMO GEOMETRY

| FLAT ROOF FRAMING
B PROJECTED TO ROOF

REVIT GEOMETRY

STEP 1: OPEN FILE “FLAT_FRAMING.RVT”
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT
NOTE: ALT METHOD: CONSIDER USING THE “SET LOCATION” NODE” INSTEAD OF PROJECTION

STEPS &
NOTES
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REVIT WALL BY COMPLEX FACE

Wall Location

FinishFacelnterior v ' Wall Location

(2]
CREATES A L
DESIGNATES WALL LOCATION REVIT WALL BY FACE aQ
THIS NODE MUST BE USED TO g
SELECT THE WALL LOCATION Wall.ByFace (o)
locationLine > Element =
THINWALL v | Wall Type waIIType > §
surface > E

SELECTS WALL TYPE .

Select Face
Select
Face of Element Id : 549676
List.Create
item0 | + | - | list

Select Face ftemi E
Change E
Face of Element Id : 549676 SELECTS THE SURFACE =
FACES IN REVIT 9
o
(@]
=
<
<
>
o
>
(v
-
L
=
o
(O]
=
>
L
(14
STEPS o
1. OPEN REVIT FILE “REVIT_WALL_BY_FACE_COMPLEX_START.RVT” o
2. OPEN ANEW DYNAMO FILE. ADD THE NODES AS SHOWN. SELECT THE COW MASS FACES I.I'_.I
3. RUN GRAPH. ADD DOORS AND WINDOWS AS DESIRED. (73]
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GET AND SET INSTANCE PARAMETERS WITH LINK FILE

Select Element

Element : 570521

Link Instance > Elements
Category >
SELECTS LINKED | :
FILE IN REVIT =4
GETS THE WALL X ()
ELEMENTS FROM THE LINKED >
FILE IN REVIT ECent S il x
(AMAZING!) parameterName > E
e (NOTE: THIS ISACUSTOM NODE 1 g
— IN THE SPRING NODE PACKAGE GETS THE BASE 9
OFFSET PARAMETER o
ode Blo VALUE (@)
SETS THE WALL "Base Offset”; |> <Et
CAT. =z
>
o
Family Types
Concrete-Square-Column:30 x 30 v Family Type ~
element > Element
parameterName >
All Elements of Family Type e >
- Family Type Elements e
SETS THE BASE OFFSET
SELECTOA. L THE PARAMETER OF THE COLUMN TO
COLUMN TYPES IN
THE PROJECT THE BASE OFFSET
PARAMETER OF THE WALL
! , >
- f / w
r < s
(o]
11}
B / o
= =
// —_—
WALL 1S R // i / E
A LINKED 14
FILE! ORIGINAL LOCATION
OF BOTTOM OF
COLUMNS NEW LOCATION
OF BOTTOM OF
COLUMNS
STEP 1: OPEN FILE “GET_SET_PARAMETERS_START_LINK.RVT” °5w
STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT FOR EACH COL EE
SELECT THE LINKED FILE USING THE “SELECT MODEL ELEMENT” Ul NODE wo
NOTES: LINKED FILES ARE “READ ONLY” EZ
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CANOPY BEAM FRAMING

ON GRIDS (USING PROJECTION)

Surface

Change

Face of Element Id : 257870

Select Model Elements

Change

Elements : 254258 254326 254333
254342

Grid.Curve

SELECT THE ROOF
FACE AND
GRID LINES

CONVERT THE
GRIDS TO
DYNAMO
CURVES

StructuralFraming.BeamByCurve

A

LA

surface > Geometry[]
geometryToProject >
projectionDirection >
mn
Vector
I
PROJECT THE CURVES
ONTO THE ROOF
SURFACE

curve > StructuralFraming
level >
Levgl 17 ,v,v e structuralFramingType > \\\\
GRIDS——
W30x90 “ Framing Types 4 .
‘//r—rf_ﬂy
BEAMTYPESAND | ADDS BEAMS l'/r
LEVELS ON CURVES ON cament
NOTE:LEVEL IS ONLY] SURFACE
THE REF. LEVEL \\\\\;\

\\\
FINAL BEAMS

STEP 1: OPEN FILE “CANOPY_BEAM.RVT”

STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTES: IF THE STRUCTRAL FRAMING NODE FAILES TO CREATE STRUCTURAL FRAMING THEN
SIMPLIFY THE INPUT CURVE OR CHECK IF THE BEAM IS CURVING IN 2 DIRECTIONS

DYNAMO NODES

DYNAMO AND REVIT GEOMETRY

STEPS &
NOTES
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CHANGE BEAM TYPES USING
ENGINEERING LOGIC

Categories Code BIOC
Structural Framing ~ | Category El SetPar ByN
element > Element
= parameterName >
I— All Elements of Category £l et 2 e >
Category Elements Sl 2 var-o 1
parameterName > n
I L
Code Block 8
SELECTS ALL THE GETS THE BEAM SERRELY Ard TypeTo I 2
STRUCTURAL FRAMING LENGTHS o
=
p— Code Block SWITCHES THE BEAM- | <
| [(1/28)*12; | >4 Min |Min<=12; | >| FRAMING TYPE b=
‘ E (SEE NOTE BELOW) o
Math.Ceiling Structural Framing Types test -
number > integer Wi2ag v [ EFamingaypes i
false
1
Structural Framing Types
CALCULATES THE MIN W24X55 v | Framing Types
BEAM DEPTH PER EN-
GINERING RULES OF
THUMB SETS THE BEAM SIZES BASED ON
MIN VALUE FOR JUST 2 BEAM TYPES
(NOTE: MORE BEAMS SIZES COULD
BE USED BY USING MORE IF
STATEMENTS)
>
14
[
L
=
(@]
L
0]
=
>
17}
(1’4
BEAM SIZES BEFORE CHANGE BEAM SIZES AFTER CHANGE
STEP 1: OPEN “CHANGE_BM_TYPE_LOGIC_START.RVT" o3 N
STEP 2: OPEN ANEW DYNAMO FILE AND ADD NODES AND RUN 2 E
NOTES: THE “FAMILY AND TYPE PARAMETER” IS USED TO CHANGE THE FAMILY TYPE wo
ALSO CONSIDER USING YOUR OWN ENGINERING RULES OF THUMB 5 =
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GET ETABS ANALYSIS FRAME RESULTS

GETS FRAME ANALYSIS

S ,CSAES,E UT,\I Ak, P RESULTS FROM FRAME
= LINEAR AnalysisResults.FrameForce
Name > ret
Code Block ItemTypeElm > NumberResults
ret LoadCases > Obj
NumberNames LoadCombos > ObjSta
MyName Eim
Code Block ElmSta »n
1 : = \X[B]; z LoadCase L
GETS LOAD CASES Code Block e g
FROM ETABS FILE {}; > o =z
P (@)
=
v2 <
CREATE AN EMPTY LIST IF v3 E
SEPARATES LOAD CASE TO NO LOAD COMBO OUTPUT T (@]
BE DISPLAYED. IS DESIRED w2
(DEADSELF) IN THIS CASE M3
DISPLAYS OUTPUT 1
MOMENT IN STROND DIR. UNITS = LB-IN
DISPLAYS OUTPUT
LOAD CASE o VIA DYNAMO
x |x/12/1000; CONVERT UNITS
TO K-FT
bbbz (4 Diagram c:a:m B3 at Story Story2 (W21X55)
T SR 7 v S T T
T e o A "
> m::mmrmwhm Equnakent Loads. |—
Tl "¢ Iy ™ 5'
: e et | : 7]
. o
= e 1 [ : 14
e
e - -~ 8
—r T
I—l s
e Deflection (Down +) m
s.s-::\n:::-'-nduummm. IEndJ*l JEndJt3 9000000
|
O Absonte O @® (o]

Done.

STEPS: 1. OPEN ETABS “ETABS_GEOMETRY_ANALYTICS_FINAL.EDB". AND RUN ANALYSIS
2. AND OPEN DYNAMO AND ADD THE NODES ABOVE

NOTES: 1. RESULTS SHOW LOAD CASE OR LOAD COMBO ALSO NOTE UNITS ARE IN LB-IN
2. IF THE NODE DOES NOT UPDATE PLACE A NEW NODE ON CANVAS

STEPS &
NOTES

10|Page




{\ AUTODESK
UNIVERSITY

COLUMN CENTERLINE

1 THIS NODE 3 4 5
CHANGES PLACES A
THIS NODE REVIT THIS NODE P "
SELECTS THE GEOMETRY THIS NODES CONVERTS CENTER OF ALL w
STRUCTURAL TO DYNAMO FINDS THE THE THE POINTS, OR Q
COLUMN GEOMETRY-A | VERTICES OF VERTICES TO CENTERLINE OF o
SOLID THE FACES OF POINTS coL.! =
THE SOLID ‘ e (o)
e - ‘ Face.Vertices Vertex.PointGeometry | |§ Lie_ByBestFitThrughPuian E
Change Elemenrs_ = =T varl] face Vertex{] vertex Point bestFitPaints Line =
:308812 _ _D ! oo (= | =] E
- &
[I]
=
(o]
w
(O]
o]
=
<
2
>
(m]
>
B N
~— E
w
>
w
(0]
=
>
w
14
STEP 1: OPEN FILE “COL_CENTERLINE_START.RVT” °5a;
STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT 2L|I_J
NOTE: THE METHOD SHOWN ONLY WORKS ON COLUMNS THAT HAVE A CONSTANT PROFILE AND wo
1S STRAIGHT. ALSO NOTE THAT THE COL CENTERLINE IS THE GEOMETRY C.G. BZ
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GET ETABS GEOMETRY TO GAME ENGINE

THIS NODE WRITES
THE ETABS GEOM.
TOA .CSV FILE

Code Block

GameEngine.ExportDataFile

x |{x}; [>

“TRANSFER FILE” ﬂ
(m)]
File Path g
Browse... > o
_ DynamoUtilities.RunExternalProgram E
Bisiing 243 i ExternalProgramName > bool <
Arguments > E
. (a]
THIS NODE SETS oAE SETS THE \\ THIS NODE
THE WHERE THE I coscRlo : = PARAMETER RUNS UNITY
TRANSFER FILE X Reiding N x s SV A WAYS “-Building +ile loc?  GAME ENGINE
IS LOCATED
>=
o
E
w
=
(©)
w
o
w
=
O]
4
w
w
=
? iy <
V)
D=
o
=
w
=
o
w
o
(2]
2
=
w

STEPS: 1. OPEN ANY ETABS MODEL “ETABS MODEL VIEWER.EDB” OPEN DYNAMO
2. OPEN ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL-
2. ONLY FRAMES ELEMENTS ARE SHOWN IN GAME ENGINE

STEPS &
NOTES
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Additional
Exercises
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CREATE DYNAMO PTS FROM RAW EXCEL DATA

File.FromPath

File Path

Code Block

Excel.ReadFromfFile
file

sheetName

List.Transpose

Coae clack

readAsStrings Point.ByCoordinates m
‘ = - g i Zode BlouY” = : m 8
o nmm . =
—H e | g
60
READS THE RAW DATA —H
SELECTS THE Sauis Coe ek <
FROM EXISTING EXCEL| | ~* %5 -
EXISTING EXCEL —H 2221 PMETRACTS EACH | &
SPREADSHEET AND :
FILE —+ LIST FOR X,Y,Z o
VIAFILE PATH ok e o i s a2 . AND CREATES
RAW DATA LISTS FROM —
ExCE s o DYNAMO
§ POINTS :
—
RAW EXCEL SPREADSHEET DATA i
, 2
3l
"' [0l E
; * w
I I =
e e)
e L
' P ()
T ) o
. E
b Ja Z
\\\\ c
“
\@
NOTE
“FILE.FROMPATH” NODE MUST BE USED WHAT READING DATA FROM EXCEL AND DATA FROM =
EXCEL IS READ AS ROW THEN COLUMNS HENCE THE USE OF THE TRANSFORM NODE Q
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ALIGN REVIT BEAMS WITH AN OFFSET
WITH DYNAMO PLAYER

Select Model Element

Change Element

Element.SetLocation

Element : 388863

SELECTS THE BEAM
TO ALIGN

NOTE: SELECTION Ul
NODES BECOME
INPUT IN DYNAMO
PLAYER

O

Min -1

Integer Slider

Max 1

Step 2

Select Edge

Change Curve

Edge of Element Id : 815786

SELECTS THE EDGE
OF THE OPENING
NOTE: SELECTION Ul
NODES BECOME INPUT
IN DYNAMO PLAYER

\

OFFSET CURVE FROM
EDGE OF SLAB BY “1” NOTE: SLIDERS BECOME INPUT IN DYNAMO PLAYER

element > void

< geometry >
I

RELOCATE THE
SENGCTED BEAM TO
THE SPEICIED
DYNAMO GSQMETRY
(SLAB EDGE)

Curve.Offset
curve > Curve

distance >

OFFSETS THE CURVE
FROM THE EDGE

DYNAMO NODES

Dynamo Dynamo

Visual Programming

mec

Player DYNAMO PLAYER

Dynamo Player —X

EDGE OF SLAB

je)

Dynamo Player

<C

BEAM TO ALIGN
=" 1'-0" FROM EDGE

alignofffset_final
E f Ready

~  Select Model Element

Element : 388863

7 Select Edge

Edge of Element Id : 815786

~ [nteger Slider
1

OFFSET_ALIGN_START.rvt

PLAN VIEW BEFORE

PLAN VIEW AFTER

REVIT GEOMETRY WITH DYNAMO PLAYER

STEP 1: OPEN FILE “ALIGN_OFFSET_START.RVT”, OPEN NEW DYNAMO, ADD NODES, AND SAVE
STEP 2: OPEN DYNAMO PLAYER AND NAVIGATE TO FOLDER WITH .DYN FILE
STEP 3: SELECT THE “EDIT INPUTS’ ON PLAYER, SELECT SLAB EDGE AND BEAM AND CLICK RUN

STEPS
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CONVERT REVIT ANAYLTICAL BMS + PTS TO SOLIDS

FOR RENDERING IN A GAME ENGINE (SIMPLE METHOD)

ANALYTICAL NODES

Element.Geometry

Sphere.ByCenterPointRadius

Categories Importinstance.ByGeometries

ANALYTICAL REVIT SOLID MODEL
ANALYTICAL MODEL CONVERTED RENDERED IN A GAME ENGINE

TO SOLIDS IN REVIT

Analytical Nodes v | Catego s 2 SEUSS eometries mportinstance (2}
C‘g"y radius > . b 1]
. " e
All Elements of Category Flatten Code Block 4
d Category Elements 6.10; |>) (@]
=
<
=
SELECTS ALL CONVERTS ADDS SPHERES TO IMPORTS ALL SOLIDS o
ANALYTICAL ANALYTICAL ALL ANALYTICAL INTO REVIT VIA SAT
NODES IN THE NODES TO NODES IMPORT
PROJECT DYNAMO PTS
ANALYTICAL B M S Curve.StartPoint
Element Types
:
Code Block ‘ startPoint Importinstance.ByGeometries 0
0.05; > . endPoint > geometries > Importinstance g
N i
All Elements of Type O
element type elements pA] E
<
7
>
il . IMPORTS ALL SOLIDS e
s sl gmqg ey ‘e INTO REVIT VIA SAT
ANALYTICAL BMS ] IMPORT
IN THE PROJECT ~ DYNAMO ADDS CYLINDERS TOALL
CURVES AND ANALYTICAL LINES
JOINS THEM
. P 5 T
! . 5 = . ., z e
. .. ., - |
S ] w
. - & o
i (@]
=
-
<
1)
=
- |
<
=
<

STEP 1: OPEN “ANALYTICAL_MODEL_START.RVT”

STEP 2: OPEN A NEW DYNAMO FILE AND ADD NODES AS SHOWN AND RUN SCRIPT

STEP 3: ISOLATE AND OPEN OR EXPORT TO GAME ENGINE

NOTE: GAME ENGINES WILL NOT RENDER SINGLE LINES AND NODES THUS NEED METHOD ABOVE

STEPS &
NOTES
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ORIENT BEAMS PERP TO SURFACE

Code Block UV.ByCoordinates NOTE THE V,U PARAMETERS
u > uv MATCH THE REVIT SURFACE
e ALSO NOTE THE LIST AT LEVEL IS
Code Block = =

ACTIVATED HOWEVER “CROSS
PRODUCT LACING ALSO WORKS

THESE NODES

\\

(72}
w
CREATE THE LIST AdaptiveComponent.ByParametersOnFace o
FOR THE POINTS AT - o
EACH END uvs > AdaptiveComponent =
surface > (©)
Select Face =
/ familyType > <L
Change Surface zZ
5 Y A o >
Face of Element Id : 316105 / o
/] THIS NODE HOSTS 2 -PTAC
/ BEAM ON SURFACE
THESE NODES === oy Types
SELECT THE SUR- 4x2_ac_beam:4x2_ac_beam v | Family Type
FACE AND AC
FAMILY
U=45
>
=
u=0 w
v =
o
1]
(O]
=
>
w
x
REVIT FINAL GEOMETRY
AND U V COORDINATES V=50
OF REVIT ROOF SUR-
FACE
STEP 1: OPEN “BEAM_ORIENTATION_START.RVT” »
STEP 2: OPEN ANEW DYNAMO FILE, AND ADD NODES o
STEP 3: SELECT THE SURFACE USING THE “SELECT FACE” NODE l.-l_J
STEP 4: SELECT THE “4X2” FAMILY TYPE AND RUN - NOTE BEAMS ARE ADAPTIVE COMPONENTS (7))
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ORIENT BEAMS PERP TO SURFACE

Select Face Code Block
Select Surface

AdaptiveComponent.ByParametersOnFace

Face of Element Id : 316105 uvs > AdaptiveComponent [72]
surface b w
(a]
familyType b (o]
= | 2
4x2_ac_beam:4x2_ac_beam ~ | Family Type o
=
s
THESE NODES THESE NODES THIS NODE HOSTS 2 -PTAC E
SELECT THE SUR- CREATE THE LIST BEAM ON SURFACE
FACE AND AC FOR THE POINTS AT
FAMILY EACH END
C K]
Flipped (]
Mirrored O
Rotation Angle :0.00° E
Dimensions A [
Driving Curve(s) L
Driven by Host ([ =
Hosted U Para... i-1.570796 O
Hosted V Para... 45.000000 w
Other A o
=
>
L
x
>
12
-
LU
=
©)
L
)
E
>
w
(14
NOTE
ADD THE FIRST BEAM AT THE ENDS OF THE SURFACE AND NOTE THE V,U PARAMETERS |'||_J
USE THESE END PARAMETERS TO POPULATE THE LIST (e}
ALSO NOTE THE LIST AT LEVEL IS ACTIVATED HOWEVER “CROSS PRODUCT LACING ALSO WORKS z
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CREATE BEAMS FROM 2-PT AC LINE FAMILIES

Family Types Element.Curves

StructuralFraming.BeamByCurve

_CENTERLINE_ADAPTIVE v | Family Type curve > StructuralFraming
1
level > m
structuralFramingType > (]
All Elements of Family Type CONVERTS/EXTRACTS | g
<{ Family Type THE CURVES o
FROM THE AC s
FAMILY Structural Framing Types <
null Level 1 v | Levels W16X26 v | Framing Types E
SELECT ALL THE INSTANCES (=]
OF ADAPTIVE COMPONENT CREATES BEAMS OF SPECIFIED
FAMILY TYPES TYPES AT THE AC LINE FAMILY
STEP 2
(2]
o
15}
[
(2]
(=]
=
CREATE A 2-POINT AC FAMILY AND <
OPEN “BEAMS_AC_LINES_START.RVT” LOAD INTO PROJECT E
™=
L
=
o
L
]
E
>
L
14
PLACE DYNAMO NODES AND DYNAMO PLACE 2-POINT AC FAMILIES IN PROJECT
WILL PLACE BEAMS ON AC LINES AS ROOF FRAMING
NOTES »
CONSIDER USING A 2-PT AC FAMILY FOR ROOF FRAMING IN LIEU OF BEAM FRAMING. |-'|_-|
PLACE THE BEAMS ON THE AC FAMILIES VIA DYNAMO. (o)
4
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BOTTOM OF PIPE

Code Block

{1,e}; |>
o

Categories

— s e Gt A iR == Surface.PointAtParameter Line.ByBestFitThroughPoints 7))
24 g e]em( Fi - % = = = T Point M bestFitPoints Line L
= index . a. u LI 8
Al Elements of Category BB mes = : e =
gy R Grer . f o
e e s
These Nodes Selectall | “This Node This Node his Nodeg — : = 27 / E
the Pipes in‘the Project] Converts Revit ~ § Isolates the | frlattens This Node Adds ~-This Node Adds' - (=)
“Note: Geometry to Bottom Pipe-— | thé'Single§  aPoint to Each - a Line Between
(use "Select Model Dynamo Surface || Surface™ List “End of the Pipes the Poltom
Element"” Node if you | Geometry Bottom Stifface._ Points on'the
dont want all Pipes) —-__ Pipe Bottom
Surface
>
14
=
in)
=
(o]
11}
(O)
o
=
e
Added Points b
to Bottom of Pipe at Each E o
>
g
E
[17]
=
(@]
L
o
=
>
(11]
x
STEP 1: OPEN FILE “BOT_OF_PIPE_START.RVT” 050)
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT K’E
wo
NOTE: IF THE END POINTS OF THE PIPE IS NEEDED THEN ADD POINTS TO THE END OF THE LINE GZ
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BUILD A COMPLEX BEAM IN DYNAMO
AND SEND TO REVIT

Select Edge Curve.PlaneAtParameter CoordinateSystem.ByPlane
Change Curve curve > Plane plane > CoordinateSystem
Edge of Element Id : 549728 param > 1

1 GETS THE LOCAL
COORDINATE SYSTEM

SELECTS THE ROOF ADDS A PLANE AT
EDGE AND CONVERTS START OF CURVE £ e FEAE
TO DYNAMO CURVE el Al
Circle.ByCenterPointRadius Geometry.Transform Solid.BySweep
centerPoint > Circle emfus geometry > Geometry profile > Solid
radius > b (S > path >
1 ' 1 1
CREATES THE “PROFILE” MOVES THE CIRCLE FROM 0,0,0 SWEEPS THE CIRCLE fﬂ
CIRCLE AT THE GLOBAL TO THE LOCAL COORDINATES OF “PROFILE” ALONG THE =)
COORDINATE 0,0,0 PLANE ON CURVE SELECTED CURVE (o]
=
9
g
Browse... > <
=== geometry > instance 4
\Generic Model.rft . ) >=
familyTemplatePath > family o
Code Block I familyName >
"EDGE_BEAM"; | > category >
materialName >
isVoid >
subcategoryName >
Structural Framing v Category |
THIS CUSTON NODE FROM THE “SPRING” PACKAGE CREATES AND PLACES A
REVIT LOADABLE FAMILY FROM SOLID GEOMETRY
>
14
=
i)
CURVE g
PROFILE w
b e &
SOLID (o)
SWEEP =
<
4
>
PLANE =
AT END =
OF CURVE . I E
DYNAMO GEOMETRY REVIT GEOMETRY w
STEP 1: OPEN FILE “CANOPY_BEAMS_TO_REVIT_START.RVT”, OPEN NEW DYNAMO, ADD NODES »
STEP 2: SELECT THE CANOPY EDGE USING THE “SELECT EDGE” NODE AS SHOWN AND RUN o
Ll
=
(70}
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CHANGE LOADABLE FAMILY TYPES

l 2—

W ShapesW16X26 v Family Type Family Type

Elements

THESE NODES SELECT ALL THE
FAMILY INSTANCES IN REVIT...

e — U-us Noae SETSTHE
NEWfFAMlLY TYPE

THIS IS THE "CHANGED"
LOADABLE FAMILY TYPE

Code Block

"Family and Type";|> 5

element
parameterName

value

Element.SetParam. terByName

Element

THIS IS THE PREVIOUS
LOADABLE FAMILY

DYNAMO NODES

REVIT GEOMETRY

STEP 1: OPEN “CHANGE_BM_TYPE_START.RVT”

STEP 2: OPEN NEW DYNAMO FILE AND ADD NODES AND RUN

NOTES: THE FAMILY AND TYPE PARAMETER SELECTS THE TYPE IS OF EACH FAIMLY INSTANCE

AND THUS ALLOWS THE TYPE TO BE CHANGED

STEPS &
NOTES
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COORDINATE SYSTEM SYSTEM ON A LINE AT MIDPOINT

Point.ByCoordinate CREATES A SINGLE
POt | INE BETWEEN POINTS
2 > Line.ByStartPointEndPoint Curve.PlaneAtParameter CoordinateSystem.ByPlane
startPoint plane > CoordinateSystem
endPoint 1 &IJ
' ! CREATES A (=)
mowenm | CREATES A PLANE COORDINATE SYSTEM/|  ©
S kel ) AT MIDPOINT OF LINE  LOCAL AXIS OF PLANE
(NOTE: PARAM = 0.5) ON LINE g
<
<
CREATES DYNAMO POINTS o
AT 0,0,0AND 5,5,5
|
| COORDINAE SYSTEM OF PLANE
| (LOCALAXIS OF LINE AT MIDPT)
>
(14
PLANE MIDPT OF LINE E
\ E
o
w
O
(o)
=
<
z
>
(a]
(7]
NOTE: COORDINATE SYSTEMS CREATED FROM PLANES THAT ARE HOSTED TO E
DYNAMO ELEMENTS COULD BE THOUGHT OF A THE “LOCAL AXIS” OF THAT ELEMENT (o)
AT THAT LOCATION Z
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COPY TYPES FROM UNOPENED REVIT PROJECT
TO ACTIVE REVIT PROJECT USING ZT DYNAMO NODES

Load.Family.Type.From.Unopened.Revit.File.To.Active.Project
Eroness 2 SourceFilename void
ARevit 2015\Samples\rst_basic_sample_project.vt | A ElementFromSource
Code Block Il
(2]
L
Q
THIS NODE COPIES Cz)
THE SELECTED TYPE(S) o
o L L 77T6THEACTIVE =
THESENODES= > —- 4. REVIT PROJECT =
DESIGNATETHE | = —— I
~ LOCATIONOFTHE | =
UNOPENEDREVIT |- EEaS e
~ PROJECTFILE /- 1
AND SELECT
THE CATEGORY THIS NODE SHOWS ALL FAMILY
TYPES BY CATEGORY
FROM UNOPENED
REVIT PROJECT
&
-
L
=
(o]
1]
o
=
>
L
o
STEP 1: OPEN THE REVIT SAMPLE FILE “rst_advanced_sample_project.rvt” °5w
STEP 2: START AND NEW DYNAMO FILE AND ADD NODE SHOWN g_’l-ll_l
STEP 3: SELECT THE SAMPLE FILE “ “rst_advanced_sample_project.rvt” FROM THE “PATH” NODE wo
NOTE: CUSTOM NODES COULD BE FOUND IN THE “SIMPLEX” DYNAMO PACKAGE "EZ
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CUBIOD LOW AND HIGH PT

Cuboid.ByCorners

lowPoint > Cuboid a
highPoint > g
- o
=2
o
CREATES A <Et
CUBIOD AT 2
LOW PT (0,0,0) >
HIGH PT (1,1,1) o
>
14
=
L
=
o
w
(O}
(@]
=
<
=
=
o
>
14
=
Ll
=
(o]
w
(&)
=
S
L
(14
NOTE
THIS CREATES ADYNAMO CUBIOD (CUBE) LOW POINT IS DEFAULT PT (0,0,0) I."_J
HIGH POINT IS DEFAULT (1,1,1) g
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CENTER OF MASS FROM CUBIOD

Cuboid.ByCorners Solid.Centroid

lowPoint Cuboid solid > Point g
highPoint > [ =
] o
Point(X = ©0.500, Y = 0.500, Z = 0.500) E;
' 4
CREATES A GETS THE CENTROID E
CUBIOD AT THE CUBIOD
LOW PT (0,0,0)
HIGH PT (1,1,1)
>
%
=
w
=
o
w
o
o
=
<
4
>
(a)
NOTE
THIS EXTRACTS THE CENTROID FROM A CUBIOD AND COULD BE APPLIED TO MOST SOLIDS. ‘,‘_‘
O
4
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UNIVERSITY

EDGE CURVES ON CUBIOD

Edge.CurveGeometry

Cuboid.ByCorners Face.Edges
lowPoint > Cuboid face > Edgell m
highPoint > 1 8

l =z
o
=
CREATES A GETS THE EDGES CONVERTS THE §
CUBIOD AT FROM THE CUBIOD EDGES TO >
LOW PT (0,0,0) CURVES (=]
HIGH PT (1,1,1)
1
1
i
1
|
;
i o
' ot
1
>
14
(-
w
=
o
w
o
(@]
=
<
=
>
(a]

NOTE

THIS EXTRACTS THE EDGES FROM A CUBIOD AND COULD BE APPLIED TO MOST SOLIDS

NOTE
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POINTS AT VERTICES OF CUBIOD

Cuboid.ByCorners Face.Vertices Vertex.PointGeometry CONVERTS THE
lowPoint Cuboid ' VERTICES

—— TO POINTS 0
highPoint lg
o
@1 Point(X = 1.000, Y = 0.000, Z = 1.00! =
27 Point(X = 1.000, Y = 1.000, Z = 1.60! g

20 Point(X = ©.000, Y = 1.000, Z = 1.00
CREATES A GETS THE VERTICES 37 Point(X = 0.000, Y = 0.000, Z = 1.00( <
CUBIOD AT FROM 47 Point(X = 1.000, Y = 1.000, Z = 0.00( 4
LOW PT (0,0,0) 51 Point(X = 1.000, Y = ©.000, Z = .06 >
i THE CUBIOD 6 Point(X = ©.000, Y = ©.800, Z = ©.80! [a]

HIGH PT (1,1,1) 71 Point(X = ©.000, Y = 1.000, Z = ©.00!

6L2 @L1 {8}
>
14
=
L
=
o
11}
(O]
o
=
<
4
>
(=]

NOTE

THIS EXTRACTS THE POINTS AT VERTICES ON A CUBIOD E
(o)
=z
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POINTS COORDINATES AT VERTICES TO EXCEL

| Cuboid.ByCorners

lowPoint >

highPoint > Vertex.PointGeometry

vertex >

Point

CREATES A

CUBIOD AT

LOW PT (0,0,0)

HIGH PT (1,1,1) AND GETS
PTS AT VERTICES

Face.Vertices

Vertex(]
1

Browse... >

EXCEL\WRITE_TO_ME.xlsx

A
~1 point > double Code Block
item?1 filePath > data L
7 item2 Q
sheetName > (@]
~=4=4 point > double Code Block 5 Z
: % S p— startRow o
. startCol > s
/ - /‘ data > <
lists > lists =
~3( point > double overWrite > >
’ ) 15 [ > | (=]
GETS X,Y,Z FROM POINTS WRITES THE COORDINATE
AND COMBINES INTO 1 LIST THAT CONTAINS LISTS TO EXCEL
3 LISTS AND TRANSPOSES THAT LIST. NOTE THAT WHAT IS
SHOWN IN EXCEL IN BLUE
WAS EXISTING
=i
1]
O
; x
1 0 1 ‘_:_-'
dl, al 1 >
‘ . v
0 0 1 <
1 i (9} (]
1 0 0 o
0 0 (o} (@)
0 1 0 5
<
: a
DYNAMO CUBIOD EXCEL SPREADSHEET
NOTE
THE EXCEL SPREADSHEET WAS EXISTING AND WHAT IS SHOWN IN BLUE WAS WHAT WAS PRESET I'.'_J
IN EXCEL AND WHAT IS SHOWN IN ORANGE IS WHAT WAS WRITTEN IN BY DYNAMO g
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SURFACE AREAS FROM CUBIOD

Cuboid.ByCorners Geometry.Explode Surface.Area

Cuboid

lowPoint geometry > Geometry[] surface > double

highPoint I ! I.Im.l
(=]
List List (®)
@ Surface e 1 4
27 Surface i 1 ()
CREATES A 2" Surface B 1 E
CUBIOD AT — i .t =
urface 2l 1 =
LOW PT (0,0,0) 51 Surface ¢ EBl1 >
HIGH PT (1,1,1) o
@L2 L1 {6} @L2 @1 {6}
GETS THE SURFACES GETS THE SURFACE AREAS
FROM THE CUBIOD FROM THE CUBIOD
| A
| //,,.
| o
| : o
| 4"
|
|
|
|
' [o]
>
=
L
=
(o]
; w
(O]
(@]
=
<
4
>
o

NOTE
THIS EXTRACTS THE SURFACE AREAS FROM A CUBIOD AND COULD BE APPLIED TO MOST SOLIDS.
ALSO NOTE THAT IN MOST CASES THE ONLY WAY TO GET SURFACES FROM A SOLID IS TO “EX-

PLODE” THE SOLID

NOTE
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UNIVERSITY

SURFACES FROM CUBIOD

Cuboid.ByCorners

Geometry.Explode

THE SOLID

lowPoint Geometyll | 515 THE SURFACES 7]
highPoint \| FROM THE CUBIOD “n‘
‘ (@]
>
o
1 Surface
CREATES A et i -
CUBIOD AT 3 Surface <
LOW PT (0,0,0) 41 surface >
HIGH PT (1,1,1) | 157 surface (=]
eL2 L1 {6}
[o]
>
[
=
w
=
O
i w
o
o
=
<
£
(a)
NG
NOTE w
THIS EXTRACTS THE SURFACES FROM A CUBIOD AND COULD BE APPLIED TO MOST SOLIDS. ALSO =
NOTE THAT IN MOST CASES THE ONLY WAY TO GET SURFACES FROM A SOLID IS TO “EXPLODE” g
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VOLUME FROM CUBIOD

Solid.Volume

Cuboid.ByCorners

lowPoint > Cuboid solid > double ﬂ
highPoint > | 8
4
| 1 (o)
. =
CUBIOD AT GETS THE VOLUME §
LOW PT (0,0,0) FROM THE CUBIOD >
HIGH PT (1,1,1) o
[0]
>
14
=
w
=
O
I w
o
o
=
<
2
>
o
NG

NOTE
THIS EXTRACTS THE VOLUME FROM A CUBIOD AND COULD BE APPLIED TO MOST SOLIDS. E
O
-
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CURVES : START AND END POINTS USING PARAMETERS

Point.ByCoordinates

q{x > Point

Line.ByStartPointEndPoint

startPoint > Line

Curve.PointAtParameter

\Y > endPoint >

Point

PARAMETER IS A VALUE FROM 0 TO 1 (START AND END) 0 = END (FOR EXAMPLE)

Code Block (7]
11
a
(o]
2
y > Code Block‘ _— g
: List CREATES MULITPLE POINTS <
z > 1; E o1 o
ON THE CURVE 2
a8l ©.1 AT 0.1 PARAMETER >
! Bl 0.2 o
STEPS
BN 9.3
4 0.4
CREATES A LINE AT 0,0,0 TO 1,0,0) —
6 ©.6
i 0.7 |
8 0.8
9 0.9
10 1
>
[
=
L
=
(o]
w
o
(o]
=
<
Z
>
(=)
NOTE
ALINE IS A CURVE AND THEREFORE ALL “LINE” OUTPUT PORTS COULD E
BE CONNECTED INTO A “CURVE” INPUT PORT g
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SHOW THE VECTOR THAT IS NORMAL TO A POINT
HOSTED ON A CURVE

Line.ByStartPointEndPoint

Point.ByCoordinates

CREATES A
POINT ON
CURVE AT
PARAMETER

startPoint > Line

CREATES A DYNAMO
CURVE FROM 3 PTS

Curve.PointAtParameter m
NurbsCurve.ByPoints curve > w
> : NurbsCurve param > 8
P4
(@]
vectorToAdd > E
-
Curve.NormalAtParameter ADDS THE >
ave S vector POINT AND o
param > VECTOR ON
- CURVE TO
CREATES A CREATE A NEW
VECTOR ON POINT THAT IS
CREATES 3 CONTROL CURVE AT AT THE END OF
POINTS FOR CURVE PARAMETER THE VECTOR
>
14
=
L
=
(@)
L
| O
' (@]
., =
|I <
1 P
! >
| a)
(72}
NOTES: 1. GETTING THE VECTOR NORMAL TO A CURVE HELPS DETERMINE WHICH E
DIRECTION THE CURVE IS ORIENTED. (o)
2. THE ABOVE EXAMPLE WAS CREATED TO HELP SHOW THE VECTOR =
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CURVES : OFFSET

Point.ByCoordinates

I x >

Line.ByStartPointEndPoint

Point startPoint >

Curve.Offset
Line

curve
endPoint >

distance

Code Block

Code Block
FE B

CREATES OFFSET OF THE

CURVE IN THE DEFAULT
DIR

CREATES ALINE AT 0,0,0 TO 1,0,0)

DYNAMO NODES

0.5 UNITS

NOTE

DYNAMO GEOMETRY

A LINE IS A CURVE AND THEREFORE ALL “LINE” OUTPUT PORTS COULD
BE CONNECTED INTO A“CURVE” INPUT PORT

OFFST FOR A CURVE ONLY OFFSETS IN THE NORMAL VECOR (IN THIS CASE (0,-1,0)

NOTE
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UNIVERSITY
Point.ByCoordinates e Curve.PointAtParameter
0; > .
Point
y >
z > Line.ByStartPointEndPoint
1 startPoint n
w
endPoint Curve.PointAtParameter 8
Point =z
(o}
=
<
{f 2
>
o
CREATES POINTS AT THE
CREATES A LINE AT 0,0,0 TO 1,0,0) START AND
END OF THE LINE
USING PARAMETER
0,1
e |
|
lr
| ..............
| e >
| START POINT e 14
PARAMETER=0 -~ T
-y { =
,,,,,, (o]
I S w
’’’’’’’ o
....... (o]
=
<
START POINT ;
PARAMETER = 1 o
NOTE
ALINE IS A CURVE AND THEREFORE ALL “LINE” OUTPUT PORTS COULD ||'|_J
BE CONNECTED INTO A “CURVE” INPUT PORT O
PARAMETER IS A VALUE FROM 0 TO 1 (START AND END) 0 = END (FOR EXAMPLE) z
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UNIVERSITY
Point.ByCoordinates
T > Point Curve.StartPoint
N > curve > Point
z > Line.ByStartPointEndPoint I
startPoint =
dPoi o
Endroint Curve.EndPoint %
curve > Point g
<
|| o =
>
o
CREATES POINTS AT THE
START AND
END OF THE LINE
CREATES ALINEAT 0,0,0 TO 1,0,0)
e |
//..,/ w
o o E
o (o]
P w
o
o
=
<
=
>
(=]
NOTE
ALINE IS ACURVE AND THEREFORE ALL “LINE” OUTPUT PORTS COULD ||'|_J
BE CONNECTED INTO A“CURVE” INPUT PORT g
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GET SURFACES AT ENDS OF MULTIPLE REVIT BEAMS
VIA CREATING A CUSTOM NODE FROM OOTB NODES

R Custom Node Properties

e
=

STEP2:

NAME AND SAVE CUSTOM NODE AS .DFY FILE .DFY FILE WILL

ALSO BE SAVED TO DEFAULT CUSTOM PACKAGE LOAD LOCATION.
lasl AND REMOVE ANY UNWANTED “OUTPUT” NODES

surface Vector

List GetitemAtindex

DYNAMO NODES

STEP3:

PLACE CUSTOM NODE AND ADD

N, SELECTION Ul NODES SELECT MUTI BMS AND

N SEE RESULTS! 8-
N, CUSTOM NODE WORKS WITH < -

MULTI SELECTIONS!

[1.1.01
=

NOTES: IF IT IS DIFFICULT TO PERFORM OPERATIONS ON MULTIPLE OBJECTS TRY LOGIC
ON ONE OBJECT THEN CREATE A CUSTOM NODE AND ADD VIA INPUT MULTIPLE
SELECTIONS AND LET THE CUSTOM DYNAMO NODE CREATE MULTIPLE RESULTS
CUSTOM OOTB NODES ARE ALSO USEFUL FOR CONSOLIDATING MANY NODES (USE WITH CARE)

NOTES | DYNAMO GEO+ NODES | CUSTOM DYN. NODE (EDIT MODE)
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UNIVERSITY
1 2 Curve.EndPoint Grid.ByStartPointEndPoint
start Grid (2]
Select Model Element o g
Change Element element Curve[] 3 oo (@)
Element : 308812 oo =
< (@)
2
This node selects the This node These nodes extract the start This node creates =z
DWG changes the DWG and the end points of the grids in REVIT >=
into Dynamo Dynamo Curves based on start (=]
Curves and end points
DWG IN REVIT
7 T i 1
| | | | |
e B o e R |
i i i i i
i i i I i
A &
e e b b e -9 =
! ! ! ! ! w
! ! ! i i g
I I | I i
= |l — A . Y |
! ! i ! I o
I i i I I
: : : :
I I I I I -
| | | | | o
[ i e mimo e e | 4
| | dwggrid.dwg | |
| | To— |
i i i i i
B L L (e
i 1 LA I !
GRIDS GENERATED IN REVIT
2 ) ] o @ @
-3
>
=
- _@ m
=
= . a 8
()
=
! - >
i L
o
6
Note: Dynamo will autoname the grids
Dont like it? Simply rename them yourself using
Dynamo
STEP 1: OPEN FILE “DWG_TO_GRID_START.RVT” °5u,
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN EI.'I_J
STEP 3: LINK “DWG_GRID.DWG” INTO REVIT AND SELECT WITH “SELECT” NODE wo
NOTES: ISOLATE LAYERS IN DWG BEFORE LINKING REVIT AND TRY TO CREATE OTHER ELEMENTS ""’Z
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SELECT/FIND IMPORTED DWG

Elomant Types

e

All Elements of Type

elemenl lype elemznts

THESE NODES SELECT ALL
"INSERTED" EXTERNAL DWG
FILES (LINKED OR IMPORTED)

Element.Parameters

THIE NODE
LISTS

ALL THE
PARAMETERS
OF THE DWG'S

_

NOTE:

SINCE

ONLY LINKED DWG
(SHOW

"SHARED SITE"
PARAMETER

IN DYNAMO

FILTER ALL DWG IN
REVIT SUCH THAT
ONLY INSTANCES
NOT SHOWING THE
"SHARED SITE"
PARAMETER ARE
SELECTED

P

List FilterByRonlMask

Parameter Name

parameter string

List.Containsitem

Code Block

"Shared Site"; |~
a

THESE NODES FILTER THE
PARAMETERS TO DETERMINE
IF "SHARE SITE" EXISTS

AND RETURNS A FILTERED

LIST THAT.CREATES ALIST OF ONLY
IMPORTED DWG

ALL THESE DWG LOOK IDENTICAL

3 WERE INSERTED BY "IMPORT"
4 WERE INSERTED BY "LINK"

IMPORTED
DWG

Other
Shared Site

IMPORTED
DWG

IMPORTED
DWG

<Not Shared> )

LIST OF
IMPORTED DWG'S

THESE ARE
IMPORTED
pDwa!!!

DYNAMO NODES

REVIT AND DYNAMO GEOMETRY

NOTE: THIS METHOD SELECTS THE IMPORTED DWGS AND IS IMPORTANT SINCE IT IS DIFFICULT
IN SOME CASES TO “FIND” IMPORTED DWGS IN A REVIT FILE SINCE THERE IS NO GOOD
WAYS TO “MANAGE” IMPORTED DWGS. MOST PREFER TO “LINK” DWG FILES SINCE
THEY COULD BE MANAGED

NOTES
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CREATE A COW IN DYNAMO

Complex Nodes

Dynamo_Geometry.DynamoCow

for (less) practical HeadRotationDegrees > LeftBody
applications LeftLeg
RightBody ﬂ
o 8
RightLe

ghtLeg >

LeftEye o

RightEye 5

eometry =

eometry LeftHorn >

DynamoCow I Q

) RightHorn
|

s >

So=r e

= =

: = L

=

(@)

L

o

¢ o

=

<

< =

. >

L o

2 ,-P:" -

STEP 1: OPEN THE REVIT SAMPLE FILE “rst_advanced_sample_project.rvt” °50‘)
STEP 2: START AND NEW DYNAMO FILE AND ADD NODE SHOWN AND RUN &’E
wo
NOTE: CUSTOM NODES COULD BE FOUND IN THE “SIMPLEX” DYNAMO PACKAGE 'U‘,Z
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Code Block 7))

pl=Autodesk.Point.ByCoordinates(0,0); > g

p2=Autodesk.Point.ByCoordinates(0,25); |> o)

p3=Autodesk.Point.ByCoordinates(25,25); | > 4

pa=Autodesk.Point.ByCoordinates(25,0); | > (o)

points={p1,p2,p3,pa}; > =

scaledpoints=points.Scale(3); > <

ReferencePoint.ByPoint(scaledpoints); > E

o (=]

>

14

Py m

=

o

L

o

o

=

<

4

>

()

~ -
o -~

~ = ~ . = - E

e s L

~ - =

- L S

i -~ ~ = 0

# - Ny ~ ~ E

”
-~ ~
e ® o
-~ a5
-, ~

STEP 1: OPEN A NEW MASS FAMILY TEMPLATE B
STEP 2: OPEN A NEW DYNAMO GRAPH AND ADD NODES AND RUN ‘gl-'l_J
NOTE: THIS CREATES DYNAMO POINTS AND SCALES 3X AND CREATES REVIT REFERENCE POINTS | wo
IN THE MASSING EDITOR AT 3X SCALE !,‘,Z
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ANATOMY OF ETABS

EACH ELEMENT IN
ETABS HAS

A UNIQUE NAME
A USER GIVEN SIM TO REVIT

LABEL (NOT ELEMENT ID OBJECT DATA

UNIQUE) / SIM TO REVIT

I;ﬁ Beam Inform X PARAM ETE RS
| story3 >

Object Data
Geometry  Assignments Loads Design

4.5
End I: Joint 4 0:19:46ft
End J: Joint 5 0:40: 46 ft
Length ft) 21

ETABS PROPERTIES

sEams  FLOORS o

WALLS

COLUMNS

ETABS ANATOMY

NOTES: THERE ARE ONLY 3 MAIN ELEMENTS IN ETABS WITH SUB CATEGORIES
1. FRAMES MAKE UP COLUMNS, BEAMS, BRACES ETC
2. JOINTS MAKE UP NODES
3. AREAS MAKE UP SLABS AND WALLS

NOTES
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GET ALL FRAME NAMES IN ETABS USING DYNAMO
USING ETABS API AND ZERO TOUCH C#

namespace ETABS_SIMPLE /

Xim

folder

this block of code

w
2
O
(&)
0
2
[
{ ) name of node w
- ?ubhc class ETABS does not create looks at open E
= private ETABS() instance of class ETABS file <
{ 3
} O
PR input ports (none here) et
= public static string [] Get_All_Frame_Names() (&)
{
16.cSapModel MyETABSModelThatisOpen; 2
T .cOAPT myETABSObject = null; O
myETABSObject = (ETABS2016.cOAPI)System.Runtime.InteropServices.Marshal.GetActiveObject("CSI.ETABS.API.ETABSObject"); =
MyETABSModelThatisOpen = myETABSObject.SapModel; O
— o
;::i:;’?’;a:;iN:m:;Array = new string[1]; ‘ sets Place holder values H
MyETABSModelThatisOpen.FrameObj.GetNameList(ref NumNames, ref AllNamesArray);
\ this method gets
return AllNamesArray’ the frames
}
—~~ sends to output port
}
A -
Retrieves the names of all defined frame objects. int TR — g
. o
Namespace: ETABS2016 :zi ;::iﬁ;’;?e;z;'z;? < E
Assembly: ETABS2016 (in ETABS2016.dll) Version: 16.0.0.0 (16.0.0.0) ) =
ETABS.Get_All Frame_Names
a
|_Frame_Names Strlng[] o
Z
| (@]
=
’ ’ I 2
List >
@1 1 =
i 2
2 3
3 4
STEP 1: OPEN ETABS AND OPEN DYNAMO FOR REVIT OPEN ETABS FILE “ETABS_SAMPLE_START” °5u)
STEP 2: COMPILE THE CODE AND ADD THE .DLL TO DYNAMO &,IIJ—J
NOTE: “REF” IN THE ETABS API MANUAL MEANS OUTPUT REST MEAN INPUT wo
=z
(%2}
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GET ALL FRAME NAMES IN ETABS USING DYNAMO
USING ETABS API AND ZERO TOUCH C#

public static ETABS2016.cSapModel
{

myETABSObject =
//create SapModel object

SapModelObject; | UseExistingInstance(); |

CREATES A DICTIONARY
*  FOR OUTPUT PORTS

STARTS THE METHOD
NOTE: NAME OF METHOD IS

GetNamelList()

ETABS2016.cOAPI myETABSObject = null; NAME OF NODE
//attach to a running instance of ETABS

(ZERQ TOUCH IS A SPECIFIC
FORMAT

= myETABSObject.SapModel;

int Numbern =0;

return SapModelObject

string[] MyName = new string[@];
SapModelObject.FrameObj.GetNameList(ref NumberNames, ref MyName); s METHOD GETS
Dictionary<string, object> OutVars = new Dictionary<string, object>(); FRAME NAMES

(sets initial value place holder values)

OUTPUTS VALUES
' TO OUTPUT PORTS

A

~ RETURNS VARIABLES

ZERO TOUCH C# API ETABS CODE

Namespace: ETABS2016

Retrieves the names of all defined frame objects.

int GRIETEISER(
’ : CSTRING NAME,
Assembly: ETABS2016 (in ETABS2016.dll) Version: 16.0.0.0 (16.0.0.0) OuTPUT

cFrameObj.GetNamelList Method

c# P

reft int NumberNames,
)\\\ ref string[] MyName

ETABS APl MANUAL

ret
NumberNames

MyName

AUTO

FrameObj.GetNamelList /

RETURN CODE 0=SUCCESS

TOTAL NUMBER OF FRAMES
/ LIST OF EACH FRAME NAME

List
e ©
1 812
«2 List
@ 35

DYNAMO NODE

STEP 1: OPEN ETABS AND OPEN

DYNAMO FOR REVIT OPEN ETABS FILE “ETABS_SAMPLE_START”

STEP 2: COMPILE THE CODE AND ADD THE .DLL TO DYNAMO
NOTE: “REF” IN THE ETABS APl MANUAL MEANS OUTPUT REST MEAN INPUT

STEPS &
NOTES
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ETABS CREATE COLUMNS

Line ByStartPointEndPoint

THESE NODES CREATE ETABS

THESE NODES
POINTS AT DYNAMO PT LOC.

CREATE DYNAMO

e 7= POINTS FROM

m’::"“f © | GRID ORDINATES &
' :dw”e P ra)
NumXLines o
e =z
GridUinelDY o
= =
v.s.h:E <
VisibleY z
/ e =
THESE NODES GET |
ALL X AND Y - DYNAMO LINES
ORDINATES OF THE IBY START +
MAIN GRID SYSTEM X.Y.Z FROM PT END POINTS
\ / E
=
w
=
(o]
w
(O)
| o
=
<
Z
=
fa)
EEES
1 I [ -
= \ ] =i ’,‘ 5 =T
\ . | T {
1 \ 1 '\ \l “\ | } T =] T / [
E=c= \_\ \ HU\Y ! i I‘WH | /’ I /'/L = >
A\ \\ \\\ | | | 7#/1 !/ /1/// =
\ \ \\ | Fl=t | ] /J, 7/ | /] L
= ‘\"'ﬂ\'\\- i P s
S e e i‘l‘fj*('f/#//j‘ (@)
= \\n\‘-“ {“ ] w
DR F A )
ey SIS n
K | i f ,/ ] ;-i
x \ + | =
A 11|

STEPS: 1. OPEN ANY ETABS MODEL “ETABS CREATE COLUMNS.EDB” OPEN DYNAMO
2. OPEN ADD THE NODES ABOVE
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL-
2. DYNAMO POINTS ARE USING CROSS LACING AND DYNAMO LINES CREATED FOR VIZ

STEPS &
NOTES
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CREATE EMPTY GROUPS FROM PIER LABELS FINAL

PierLabel.GetNamelList Group.SetGroup

ret Name ret

NumberNames Color
MyName SpecifiedForSelection

| SpecifiedForSectionCutDefinition

SpecifiedForSteelDesign
SpecifiedForConcreteDesign
SpecifiedForAluminumDesign
SpecifiedForColdFormedDesign
SpecifiedForStaticNLActiveStage
SpecifiedForBridgeResponseOutput
SpecifiedForAutoSeismicOutput
SpecifiedForAutoWindOutput
SpecifiedForMassAndWeight

v ¥V ¥V ¥V VvV VvV VvV VvV V V V V' Vv

GETS ALL THE PIER SETS (CREATES)

NAMES FROM EMPTY GROUPS

THE ETABS MODEL IN ETABS WITH INPUT
PIER NAMES

DYNAMO NODES

ETABS GEOMETRY

STEPS: 1. OPEN ETABS MODEL “ETABS_CREATE_EMPTY_GROUPS_FROM_PIER_LABELS_START”
2. ADD THE NODES ABOVE IN DYNAMO

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL-
2. REST OF INPUT FOR SET GROUP ARE DEFAULT AND NEED NO INPUT

STEPS &
NOTES
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ETABS GET STORY ON FRAMES

FrameObj.GetAllFrames

Code Block

csys > ret Code Block Code Block
= > X | X3 >
NumberNames 2
MyName /
PropName List List
ol 1 07 W14X193
StoryName Ry s 27 W14X193
= 2 3 27 W14X193
Rolitamed g 4 30 W14X193
PointName2 415 40 W14X193
50 6 51 W14X193
Point1X 617 67 W14X193
A 71 8 77 W14X193
Point1Y 819 81 W14X193
: 91 10 97 W14X193
rolati & 1on 11 107 W14X193
Point2X I 12 110 W14X193
120 13 120 W14X193
Point2Y 130 14 230 W14X193
- a0 15 140 W14X193
Point2Z 157 16 257 W14X193
Angle eL2 eL1 {232} Lz eu1
Offset1X
Offset2X
Offset1Y
Offset2Y
Offset1Z
Offset2Z
CardinalPoint
1

List

LoONOTULAWNRED

10
11
12
13
14
15

{232} eL2 11

Story4
Story4
Story4d
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4
Story4d
Story4
Story4
Story4

{232}

DYNAMO NODES

2. ADD THE NODES ABOVE
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL

STEPS: 1. OPEN ETABS AND START A NEW PROJECT. AND OPEN DYNAMO

STEPS &
NOTES
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GET ETABS FRAMES AROUND POINTS

LEFT|

RIGHT

TOP OF PAGE

Code Block PointObj.GetConnectedFrameObjects
39" | > PointName > Top ~~ GETS CONNECTED FRAMES
Bottom FROM INPUT POINT 0
Right (FRAMES MUST BE L
Lot ORTHO TO POINT) 8
Above z
Below o
! =
CREATES o 17 §
INPUT . >
POINT SR
NAME 5179
(STRING) o 0
4} Joint Object Information X
Object ID
Story. Label Unique: Name
= s
Object Data
Geometry  Assgnments  Loads
v Global X §t) 31 E
| cobaYf) 1 -
| G\aballzsp 16 w
| Special Joint Yes
[ Connecty S Fam(: 2 Shokt b
[ e & (o]
= oL w
| Frame cn 0
| Shel E; 7))
| Ong!rS.:\E)H(nj 3 om
| o &
| w
i
5(ial:ulxtm
‘The global X coordinate of the joint object.

o | [o=]

~— LOCATION OF FRAMES
AROUND POINTS

2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL
2. ONLY BEAMS ORTHO TO POINT WILL DISPLAY

STEPS: 1. OPEN ETABS AND START A NEW PROJECT. AND OPEN DYNAMO

STEPS &
NOTES
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GETS ETABS GRID AND STORY INFO
FROM PTS AND WRITE TO EXCEL

Code Block

Code Block

List.Create

PointObj.GetLevel

Name > string

U} PointObj.GetClosestYGridLine

Numberitems

ObjectType
ObjectName

PointObj.GetClosestXGridLine

GETS THE POINTS GETS LEVEL GETS CLOSEST

SELECTED IN ETABS NAME Y GRID
INPUT POINT TO INPUT POINT

e {612}

PUT POINT  cREATES ALIST
OF NAMES, LEVELS,
Y GRID, X GRID

File Path

Browse... >

\ETABS_GEO_MULTI_POINT_GRIDSNSTORY_WRITE_TO_EXCEL_START.xlsx

Code Block Excel.WriteToFile

DYNAMO NODES

filePath
i Bk sheetName >
startRow >
< startCol >
List.Transpose data >
lists > lists overWrite >
SWITCHES THE /
ROWS AND WRITES NESTED LISTS TO EXCEL STARTING
COLUMNS IN THE NESTED LIST AT COLUMN AROW 1 IN EXCEL ON SHEET 1.
b | [
Paste E‘@ . 3
= v U - =
w
Clipboard 7 Font o
c5 v E E
4 A | 8 e o | %
MFPOINTS il Seitoryl 16 s T
Momert Frames B 2 | 39 storyl G 9 E
3 | 40Storyl G 10 o)
N, 4 41 storyl  F 10 w
D | i 55 42 Storyl |E _| 10 ()
153 Joints selected = | k5l 43storyl D 10 (7))
A 7| aastoyl ¢ 10 2
8 | 45storyl B 8 =
) 9 | 46 Storyl A 8 L
Q 10 47 storyl A 7
1 48 Storv1 A 6

STEPS: 1. OPEN “ETABS_GEO_MULTI_POINT_GRIDSNSTORY_WRITE_TO_EXCEL_FINAL.EDB”
2. OPEN DYNAMO AND ADD THE NODES ABOVE
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL

2. THERE ARE MANY WAYS TO SELECT PS AND GET PT NAMES (1 METHOD SHOWN)

STEPS &
NOTES
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GET ETABS GEO DATA FOR FRAMES AROUND PTS
READS AND WRITES TO EXCEL

PointObj.GetConnectedFrameObjects
PointName > Top.
Bowom
Right <)
Left ‘
Above l‘
=)

Below

<]

Erowse...

> 5
i
AETABS_GEO_POINTS_FRAMES_SUMMARY_START xism ;
iean
o > PointObj.GetClosestXGridLine

ExcelWriteToFile

fiePath > data

= sheethame
"GEQ"; | >
a startRow
Name > ret List.Transpose swrtCol
=3 = | =
Labe! data =
C > right .
e Stox e
—_— el Code Block overwree
—
- ' .

Ex(d.wmcl oFile

filePath > data

Code Block
S<—_ <
Z<<itwp | {top,Bottom, right, left, above, below); | >

vv Vv
|

sheetName

Code Block UstTranspose St

& Storylevel {Storylevel,Maingrid,Crossgrid}; |> startCol
Maingrid ode Block Mg
Crossgrid Code Block _ = === o
; Code Block DR Reke
7; > |

vvoevwvw

A B C D E E G H | J
Top |Bottom| Right | Left |Column |Column| Story
Unique ID | Beam | Beam | Beam | Beam D D Below |Main Grid | Cross Grid

1 D D D ID | Above | Below | Joint
2 169 B20 | B21 B69 cs5 | Story3 1 c
3 170 B21 | B22 B62 €46 | Story3 1 D
4 171 B22 | B23 B51 €36 | Story3 1 E
5 172 823 | B24 B53 €26 | Story3 1 F
6 173 B24 B25 c24 | story3 1 G
il 75 B105 | B19 | B18 €60 | Story3 2 B
8 307 B105 | B104 | B69 B68 54 | story3 2 €
9 265 B104 | B103 | B62 | B61 €45 | story3 2 D
10 249 B103 | B102 [ B51 | BSO €35 | Story3 2 E
11 225 B102 | B8 B53 | B52 €25 | story3 2 F
12 174 B3 B25 | B26 €23 | Story3 2 G
13 73 B100 | B18 | B152 €59 | Story3 3 B
14 306 B100 | B99 | B68 | B67 €53 | Story3 3 C
15 262 B99 | B98 | B61 | BEO €44 | Story3 3 D
16 246 B98 | B97 [ B50 | B49 €34 | Story3 3 E
it 188 B97 | B27 | BS2 | B28 €21 | Story3 3 F
18 187 B27 B26 €22 | Story3 3 G
19 34 B14 B13 c64 | story3 6 A
20 35 B14 | B88 B71 €58 | Story3 6 B
21 33 B84 | B13 | B12 €63 | Story3 7 A
22 308 B84 | B83 | B71 | B7O €57 | Story3 7 B
23 266 B33 | B82 | B64 | B63 €50 | Story3 7 ©
24 196 B30 | B32 [ B31 | B42 €17 | Story3 7 F
25 213 B32 | B33 B39 €13 | Story3 7 G
26 32 B11 | B12 €62 | Story3 8 A

DYNAMO NODES

ETABS GEOMETRY AND EXCEL RESULTS

STEPS: 1. OPEN E’ETABS_GEO_POINTS_FRAMES_SUMMARY”. AND OPEN DYNAMO

2. ADD NODES - ADD EXCEL “ETABS_GEO_POINTS_FRAMES_SUMMARY_START" TO DYN.
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL

2. ONLY ORTHO GRIDS FROM DEFINED SYSTEMS SHOWN (SINGLE GRIDS NOT INCLUDED)

STEPS &
NOTES
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GET ETABS ORTHO GRIDS AND LEVEL
FROM FROM SINGLE PT

PointObj.GetClosestXGridLine

PointObj.GetClosestYGridLine PointObj.GetLevel

Code Block

Name > string

9 G Storyl

CREATES

INPUT GETS CLOSEST X GRID GETS CLOSESTY GRID  GETS LEVEL NAME
POINT TO INPUT POINT TO INPUT POINT INPUT BPOINT IS ON
NAME

(STRING)

DYNAMO NODES

{43 Joint Object Information X
Object ID
Story Label Unique Name
[ story1 3 39
GUID: alcdbc89-7661-4c73-8326-01d4a9d4e02b
Object Data
Geometry Assignments Loads
Vv Assignments
> Restraints None
Springs None
Diaphragm From Shell Object
Panel Zone None
> Mass None
Include in Analysis Mesh No
> Groups S Groups
Restraints
Restrainted degrees of freedom of the joint object.
oK | | Cancel

ETABS GEOMETRY

STEPS: 1. OPEN ETABS AND START A NEW PROJECT. AND OPEN DYNAMO
2. ADD THE NODES ABOVE
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL
2. ONLY ORTHO GRIDS FROM DEFINED SYSTEMS SHOWN (SINGLE GRIDS NOT INCLUDED)

STEPS &
NOTES
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ETABS GET STORY ON WALLS

AreaObj.GetLabelNamelList

ret Code Block

NumberNames

Code Block Code Block

MyName (2]
a
MyLabel o
) 0 F1 @ Story4 =
MyStory 1 @l F1 17 Story3 o
2 2N F1 2 Story2 5
B B F1 37 Story1l =
>
@L2 @L1 {4} @L2 @eL1 {4} @L2 @L1 {4} Q
GETS ALL WALL WALL LABEL WALL STORY
LABELS AND NAMES WALL NAMER
AND STORIES
THAT WALL IS ON IN
ETABS
>
e
w
=
o
L
()
(/2]
<
=
w
STEPS: 1. OPEN ETABS AND START A NEW PROJECT OR OPEN PROJECT . AND OPEN DYNAMO L] (7))
2. ADD THE NODES ABOVE 2 E
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL wo
=2z
(2]
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ETABS GET ALL AREAS AS SURFACES IN DYNAMO

GETS ALL THE AREA CONVERTS ETABS
NAMES AND PT CO- AREAS TO DYNAMO
ORDINATES SURFACES »
11|
8
o
ret Z
NumberNames AreaObj.ConvertSurface g
MyName Name > Surface §
DesignOrientation CSys > E
NumberBoundaryPts AuTO
PointDelimiter
PointNames
PointX
PointY E
PointZ =
L
AUTO E
o
w
o
(e}
=
<
=
>
(=]
>
14
=
L
=
(]
L
o
(2]
2
=
L

STEPS: 1. OPEN ETABS MODEL “ETABS_GET_AREAS_FINAL” AND OPEN DYNAMO
2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READ NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OORB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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GET ETABS FRAME LENGTHS AND AREAS

THIS NODE CONVERTS — THIS NODE GETS
e ETABS FRAMES TO THE LENGTH O
= DYNAMO CURVES DYNAMO CURVES

THESE NODES GET
ALL THE FRAME

AND AREA NAMES NumberNames FrameObj.ConvertLine Curve.Length 7))
— MyName Name > Line g
CSys > o
| =
(@]
- =
AreaObj.GetNamelList AreaObj.ConvertSurface Surface.Area Math.Sum P —— <
ret x [x/12/12; | > E
NumberNames o
MyName
THIS NODE CONVERTS THIS NODE THIS NODE SUMS
ETABS AREAS TO DYNAMO GETS DYNAMO ALL VALUES IN
SURFACES SURFACE AREA THE LIST
>
14
=
1]
=
(o]
L
O
(@]
=
<
<
=
(]
>-
14
'—
1]
=
(@)
w
(O)
(/2]
2
=
w

STEPS: 1. OPEN ANY ETABS MODEL “ETABS_GET_FRAME_AREA_LENGTHS_FINAL.EDB”
2. OPEN DYNAMO AND ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READ NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OOTB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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ETABS GET ALL FRAMES AS LINES IN DYNAMO

THIS NODE GETS THIS NODE THIS NODE CREATES
ALL THE FRAMES CREATES DYNAMO LINES BY START END
AND NAMES AND PT POINTS BY X,Y,Z POINTS
COORDINATES COODINATES m
(=]
csys > ret Point g
Numberiames Line.ByStartPointEndPoint =
MyName startPoint ;
Lrophiarne endPoint >
StoryName =]
PointName1
PointName2
Point1X
Point1Y
Point1Z
Point2X >
Point2Y 'ﬁ_ﬂ
Point2Z w
=
o
L
o
n
2
=
11]
>
14
=
Ll
=
(o]
Ll
]
(2}
2
=
w

STEPS: 1. OPEN ETABS MODEL “ETABS_GET_FRAMES_FINAL” AND OPEN DYNAMO
2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READD NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OORB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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S3AON ONVNAQ

AY13NOIO savld

AY13NO3D savl3d

S310N
8 Sd3lS

THIS OOTB DYNAMO NODE
CREATES DYNAMO POINTS

BY X.)Y,Z COODINATES

ETABS GET ALL POINTS

FROM THE ETABS MODEL AND OUT-
PUTS NAMES AND X,Y,Z

THIS NODE GETS ALL THE POINTS
COORDINATES

UNIVERSITY

{\ AUTODESK

Point

w
)
S
©
&
S
|4
o
<]
v}
>
o0
o
=
o
a

NumberNames
MyName

ret

PointObj.GetAllPoints
>

csys

QAALAALAA
D O O U 0 £ £ €= £ - £ 8- - S -
s o= 65 £ €5 €5 85 85 85 85 @5 §- ES S @S

XA A <A <K <A <K <X <Y X
AAAAAAAAAAAAAAA A hvivhy

2. DONT FORGET TO USE ALL THOSE OTHER OORB DYNAMO NODES TO HELP YOU

2. ADD THE NODES ABOVE
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READD NODE IF ITS NOT UPDATING

STEPS: 1. OPEN ETABS MODEL “ETABS_GET_POINTS_FINAL” AND OPEN DYNAMO

57|Page
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ETABS GET UNITS

EtabsModel.GetPresentUnits_2

ret Code Block ode Blo

forceUnits [: X |X; > X | X; >
lengthUnits

temperatureUnits

‘ 1b " inch

GETS PRESENT X
UNITS IN DYNAMO

NOTE: PRESENT UNITS DYNAMO IS REPORTING
MAY NOT MATCH CURRENT UNITS
IN ETABS

ALWAYS CHECK
“PRESENT UNITS IN DYNAMO”
BEFORE VIEWING RESULTS

DYNAMO NODES AND ETABS MODEL

STEPS: 1. OPEN ETABS
2. AND OPEN DYNAMO AND ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL ALSO SEE NOTES ABOVE
2. IF THE NODE DOES NOT UPDATE PLACE ANEW NODE ON CANVAS

STEPS &
NOTES
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ETABS GET POINTS ON STORY

GETS STORY DATA GETS ASINGLE
FROM ETABS INCLUD- STORY NAME FROM SS;;E%%E%EB%?%E?
ING STORY NAMES THE LIST NAME

Story.GetStories

ret PointObj.GetNameListOnStory

Code Block

NumberStories StoryName > ret

(2]
StoryNames NumberNames Ial
StoryElevations , MyName cz>
StoryHeights S g
IsMasterStory g
SimilarToStory (=]
SpliceAbove
SpliceHeight
AUTO
>
o
=
L
=
o
1]
o
(2]
2
=
w

STEPS: 1. OPEN ETABS MODEL “ETABS_GET_POINTS_ON_STORY_FINAL” AND OPEN DYNAMO
2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READD NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OORB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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GETTING STARTED WITH DYNAMO FOR ETABS

ASERBDHAN

PROJECT

SR —
5 HED-0- NV M NS+

- 8 x
3

I-0-Y-@-=-G-0-

LG R K% %A Y BeBEES Bl M S% §L811 0

NN E Fe@dN X
- x

BUD REBE . Z™ . o

—
BB A (804 C

B+ X2%H %

Oty v|Gebw v Ums

ETABS OPEN PROJECT

2. OPEN DYNAMO

OPEN DYNAMO SANDBOX TYP. FOUND IN
C:DYNAMO/DYNAMO REVIT

. START ANEW PROJECT OR OPEN

EXSITING PROJECT

New

S Custom Node

Open

“DYNAMO_FOR_ETABS.DLL
(FILE IS TYP. IN SAME DIRECTORY
AS DYNAMO SANDBOX PROGRAM

C. HAVE FUN USING

DYNAMO FOR ETABS

3. ADD DYNAMO FOR ETABS LIBRARY

A. CLICK “ADD” + “IMPORT LIBRARY”
B. BROWSE TO FILE

- Discussion forum

G| Dynamo website

REFERENCE

DYNAMO

Name

j Dynamo_for_Etabs.dll

1 MmamnADlintarfara All

DYNAMO FOR ETABS

NOTES: ETABS MUST BE OPEN BEFORE DYNAMO

OPENING DYNAMO FROM REVIT IS ALSO ACCEPTABLE
SEE I.T. ADMIN IF .DLL COULD NOT BE LOADED OR FOUND
FIND ADDITIONAL DOCUMENTATION ON DYNAMO AT WWW.DYNAMOPRIMER.COM

NOTES
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ETABS POINTS

Adds a point object to a model. The added point object
will be tagged as a Special Point except if it was merged
with another point object. Special points are allowed to
exist in the model with no objects connected to them.

PointObj.AddCartesian (X: double, Y: double, Z: double,
UserName: string = "", CSys: string = "Global", MergeOff:

bool = false, MergeNumber: int = 0): var([]..[] m
PointObj.AddCartesian 8
Code Block X > ret z
©..288..12; g
V7 > Name <
Z
74 > E
Code Block UserName >
CSys >
MergeOff >
MergeNumber >
AUTO
aba
ABRARARA,
s pRRARRRARARRA RN,
ARARNANANANARARARAR A,
AANARDRARARARARARALAA N O
ARRNALARARARARARARAARARARAR DY
s EALEAEARARRANARARRRARARARAR AR AR, >
BEABNANANANANANARARANARARAR AL AR DA NANA Y x
-3 AAAAAAAAAAAAAAAAAAAA
Bt LA LARARARARARARARAARARARARARAGARAN A, L
BN Bp RN AN LB R A NANDARAARARATAR AR N AN AN ATY AT AT ATA
Bp A 0 Bp Bp BN BABRABND A NA VAT RARAR AR AS AR QA NA N A o
Bp By R R R SR SA AN RINRN RN DD A AGAT AT AT AT AT
Bp R BT DA RN RN RARNRN RN RN AG AL DG AT AT AT ATA w
Bp BB RN R SN TARNRARNAN RN RN AG AL AL AT AT ATQ
Ay AR A SASARARARNRAD ) ALARAT AT AT AR A (O)
Bp RSB TD SR A XA RN RAR RN R A A AT ATA
B Ry A A A RARARARNRNRNR A AT ATA 7
BpRR A SASNIARARARARNR YA A AN
By R ACASASAIARARAR, ALALANTAN [11]
Bp BB T SO RARARN RN RN A A0 A0A <
AN &0 AT
AR n RARARN RN AR R AL AN t
ARA RSB ARARAR AR f R,
QA AR CATATAT ARA
AR CACTATATARA
AR AN TAS NS
AQAAA AQQAA
Ay X [° A XA

STEPS: 1. OPEN ETABS AND START A NEW PROJECT. AND OPEN DYNAMO
2. ADD THE NODES ABOVE
NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL
2. IF THE NODE DOES NOT UPDATE PLACE A NEW NODE ON CANVAS

STEPS &
NOTES
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HOW DYNAMO SELECTS REVIT ELEMENTS

0

PolyCurve.ByjoinedCurves

e e e e e e R [ P 2 — poiycurve I PobCurve m
Line.ByStartPointEndPoint(Point.ByCoordinates(19,10,8),Point.ByCoordinates(10,0,0 LLL T g radius Q
- : / rightSide (o)
<
: Pol, I,‘ e (NumberOfCurves = S O
Place this This node s
c te li node to creates a new §
reate separate lines . JOIN the Add |node | POIVCUrve (or s
Model and Select them from Revit or lines into a  |Radius|defines| ioined curve) (]
Use Design Script is shown here "polycurve" filet as| with the fillets
M inside
==
>
o
=
Ll
=
(@]
Ll
O
o
=
<
4
>
(=]
()
L
=
O
=
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ADD FIREPROOFING TO WIDE FLANGE AND PIPE COLUMNS

WIDE FLANGE

DYNAMO GEOMETRY ONLY

PIPE COLUMN

HSS Structural Section-Column:HSS12.750X0250 + | Family Type.

DYNAMO

DYNAMO AND REVIT GEOMETRY

REVIT

STEP 1: OPEN FILE “FIREPROOFING_START.RVT”

STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT FOR EACH COL

NOTES: THERE ARE MANY WAYS TO BRING DYNAMO GEOMETRY INTO REVIT AND THIS METHOD
SHOWS JUST ONE VIA OOTB NODE FOR DIRECT SHAPE FOR PIPE COL,

STEPS &
NOTES

63|Page



{\ AUTODESK
UNIVERSITY

GET ITEM FROM LIST BY DESIGN SCRIPT

List.GetitemAtindex List.GetltemAtindex

w g

Q5

NEW of

Code Block z

METHOD sw

=
- 0
|_5ITEMS 124 o
IN LIST - =

HOW DO YOU GET
THIS ITEM? lﬁ,]-rrem 5 o
ist 5 IS ALSO A INST WITH 3 ITEMS E
= (NESTED LIS §
Code Block

we | 8

=3

Item 1 in List 5 o P

< W

- =
>
%
b=
w
=
(@)
w
(O)
(@)
=
<
Z
>
(=}
NOTE: THE METHOD SHOWS HOW GET A SINGLE ITEM FROM A NESTED LIST 7
w
-
(@)
4
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GET ITEMS FROM LIST BY DESIGN SCRIPT

-
124
-l
o
HOW DO YOU GET 11}
ITEM 1 lv-)
THATISINALIST wl
WITHIN ALIST? -
List. GetitemAtindex List.GetitemAtindex '—
o
14
Q
—l2a
Code Biod g 8
: 22| o
e iaiin Beo | w
o
Using GetitemAtindex 3 o
takes 6 Nodes = g
= |- =
Just list the [T % ;
indexes as O w o)
Using Design Script shown..... n 8
takes 1 Node! . 5 =
Yes thats it! ok =
u
(a]
x Code Block
No.'rE' X 3 {9,1,2,3,4,5,6,7,8,9,18}; | > "7’
Using Design Script . e
to get an item + uise —
from a single list o w
is just as easy Want item 10?7 HIROTIE |
. Type this .
and it Ve fais oo - O
takes 1 Node! o =z
7))

NOTE: THE METHOD SHOWS HOW GET MULTIPLE ITEMS FROM ANESTED LIST )
1]
=
(@]
4
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GET AND SET INSTANCE PARAMETERS

Element.GetParameterValueByName

Select Model Element

element > var[l..[]

Element: 551125 parameterName >

5
5
SELECTS WALL GETS THE BASE >
ELEMENT Code Block OFFSET PARAMETER o
"Base Offset”; |> VALUE T
=
(@]
L
()
o
=
<
4
Family Types E
[ = Element.SetParameterByName
Concrete-Square-Column:30 x 30 v | Family Type
: element Element
parameterName
All Elements of Family Type value
<< Family Type Elements
SETS THE BASE OFFSET
PARAMETER
SELECTS ALL THE OF THE COLUMN TO THE BASE
COLUMN TYPES IN OFFSET
THE PROJECT PARAMETER OF THE WALL
>
o
/ b
L
=
(@]
L
/ o
>, =
/ s
> L
o
ORIGINAL LOCATION I =
OF BOTTOM OF g
COLUMNS NEW LOCATION
OF BOTTOM OF
COLUMNS
STEP 1: OPEN FILE “GET_SET_PARAMETERS_START.RVT” L17)
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT FOR EACH COL ‘&l-'l_-l
NOTES: THERE ARE MANY OTHER WAYS TO SELECT THE WALL AND COLUMNS wo
==
(/2]
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GET THE GLOBAL DYNAMO COORDINATE SYSTEM

CoordinateSystem.ldentity

CoordinateSystem

0
! wl
=)
GETS THE GLOBAL COORDINATE o)
SYSTEM OF DYNAMO z
(]
=
<
z
>~
a
/'/
Z= AXIS IS BLUE /
\ o
‘ >
: o
=
w
/_— Y AXIS IS GREEN s
o
w
o
(@]
=
<
P
=
o
X AXIS IS RED
0
NOTES: 1. THINK OF COORDINATE SYSTEMS IN DYNAMO AS “GLOBAL AXIS” OF DYNAMO Ll
2. COORDINATE SYSTEMS COULD BE FOUND FOR DYNAMO ELEMENTS AND COULD o
BE THOUGHT OF AS “LOCAL AXIS’ Z
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GRIDS IN REVIT

DESIGN SCRIPT

l

g
Code Block Grid.ByStartPointEndPoint g
Point.ByCoordinates(-50..50..19,50,0); |> start Grid E
Point.ByCoordinate-S0,0) [ > P E
e s T S B 7
o 8
NUMBER o
RANGE CREATES GRID E
| IN REVIT s
= START
POINT END
POINT
POOO0O 00000
| A O A
A
| | | I | | | |
A A :
A 5
T A A A
A A

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

STEP 1: OPEN FILE “GRIDS_START.RVT"
STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTE: DESIGN SCRIPTS ARE USED TO RANGED EXPRESSIONS IN METHOD ABOVE

STEPS &
NOTES
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OPERATOR
NODE

TWO "NODES"

TO BE COMPARED
Code Block
1;

Code Block

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

Code Block

"IF TRUE RUN | > P
THIS NODE";

SIMPLE IF STATEMENTS

Operators

result

O
e Code Block
"IF FALSE RUN | >

THIS NODE™;

IF FALSE RUN
THIS NODE

= 4 'F STATEMENT NODE

J_THESE COULD BE ANY
NODE (NOT JUST TEXT)

(THIS NODE DISPLAYS
THE RESULT IF TRUE
OR IF FALUE

DYNAMO NODES

NOTE

AND ALSO COULD BE “NESTED” FOR MORE COMPLICATED LOGIC

THIS CREATES IF STATEMENT LOGIC. IF STATEMENTS COULD RUN ANY DYNAMO NODE

NOTE
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LEVELS IN REVIT

DYNAMOBIM

D
diirs (ELEVATION)
(ELEVATION)\

Code 8lock

O
NUMBER_/ §TEP
RANGE (LEVEL HT)

Level.ByElevation

elevation Level

(=}

THIS NODE CREATES
LEVELS BY ELEVATION

REVIT

Level 7

60'- 0"
el B
50'- 0"
e S
a0'- 0"
S -1 7
30'-0"
e levi3
20'- 0
NOTE:
—FFIRST EEVELIS— - — - —- FioE
CREATED MANUALLY
REST CREATED BY
DYNAMOBIM WILL

AUTORENAME IN

—-GRDBER 'K—T . _LQOL.?%!'_G

DYNAMO AND REVIT GEOMETRY

STEP 1: OPEN FILE “LEVELS_START.RVT”

STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTE: DESIGN SCRIPTS ARE USED TO RANGED EXPRESSIONS IN METHOD ABOVE

STEPS &
NOTES
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DYNAMO LINE BY START AND END PTS

ADD A“DOUBLE”

Point.ByCoordinates

OR NUMBER
TO THE CREATES A CREATES A m
INPUT PORT DYNAMO POINT DYNAMO LINE (=]
IN DYNAMO AT 1,1,1 BY START AND END PTS g
e 5
Line.ByStartPointEndPoint s

Code Block X > Point - .
: \ startPoint > Line <
T > y > 4
\ > CREATES A endPoint > E
< DYNAMO POINT i
' INDYNAMO AT 0,0,0
>
14
=
1]
=
(@]
11]
O
(@]
=
<
4
=
o
>
(15
=
1]
=
(@]
1]
O
=
>
1T]
(14
NOTE

THIS CREATES ADYNAMO LINE BY END POINTS, AND THERE ARE OTHER WAYS TO CREATE A LINE E
DYNAMO REFERS TO STRAIGHT CURVES AS LINES (THEREFORE LINES ARE CURVES) (o]
ALSO NOTE THIS IS NOT REVIT GEOMETRY z
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BASIC LIST AT LEVEL

THE "HIGHEST LIST LEVEL
@L3 IN THIS CASE)

(NO LIST AT LEVEL USED) OPERATES ON

BLIEL2 B o o=~

list
/j

[[] Use Levels

L ELIgL2 gLl

0
list (65 count lisfe2 [ count eL count
! i I
Y List st ist [/] Use Levels
a1 s gl 2 a1
i 2 i 1 [[] Keep list structure
12 1 I 2 2 1 Keep 1 input ist's nesting
32 3l 1
42 41
_ 501
L2 61 {5) 611
i 1
81
911
e, 0
= - count
B
[ 1 ol 5
= a2t 1
|
dd-= = [V] Use Levels
“ Keep list structure
L Keep 1 input s’ nesting

DYNAMO NODES

NOTE: THE METHOD SHOWS THE BASIC UNDERSTANDING OF LIST AT LEVEL

NOTES
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CREATE LIST OR LISTS USING DESIGN SCRIPT

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

|—
2}
2 -d
items separated by commas (,) w
- -]
and closed with curly braces ({...}) as shown 9
7
()
L
a
Code Block Code Block (o)
=
{XJyJZ}; °
=
<
<
>
(]
4 List
[0] 0.000
[1] 1.000
[2] 2.000
{List 1, List 2}
Nested List? Simply add more Curly Braces -
(2}
=
o
L
Code Block Code Block |0_)
{{XJyJZ}){XJy)Z}}; %
Y (2}
4 L
- o
=
4 List (o)
4 [0] List <Et
[0] 0.000
[1] 1.000 E
[2] 2.000 o
4 [1] List
[0] 0.000
[1] 1.000
[2] 2.000
NOTE: THE METHOD SHOWS HOW TO CREATE ALIST OR NESTED LIST USING )
DESIGN SCRIPT AND “{}” CURLY BRACES E
o
4
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MATH VARIABLES AND EQUATIONS

THIS IS CALLED THE

Code Block

“OPERATOR’ 7
1; > SEE CHART BELOW =
PO FOR COMMON ONES o
z
X:ﬁjY; >|  ANY NON NUMBER g
y “STRING” THAT IS NOT DE- <
Code Block FINED WILL BE PLACED AS Z
AN INPUT PORT ON THE =

CODE BLOCK
)
w
- |
@
<
<
S
=
<
=
z
(®)
=
=
o
o

O
NOTE

THIS CREATES AN EQUATION USING THE CODE BLOCK. ANY VARIABLE THAT IS NOT DEFINED IS w
PLACED IN THE INPUT PORT AND MOST OPERATORS COULD BE USED AS WELL AS THE FUNCTIONS | O

SHOWN.
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FIND FAMILIES THAT HAVE EMBEDDED MESHES/DWG
Select Model Elements I g from Obje Code Block
Change | obj str
Elements : 316231 316253 317778
317804 317830 _—
THIS NODE SELECTS THE [\(Gement | 5 e |
FAMILIES i
CONVERTS
(OR USE A CONVERTS ALLREVIT | LISTTO
DIFFERENT FAMILY FAMILY GEOMETRY TO| STRINGS
SELECTION DYNAMO GEOMETRY st
METHOD) (INCLUDING MESHES) :
y
#L2 6L1 {5}
DETERMINES WHICH o0
LIST HAS "MESH" g
(USE @@L12) o
=
(]
Code Block E
List.FilterByBoolMask HasMesh HasMesh; > <
i z
THESE FAMILIESHAVE | = — =
NO MESH B dining table
Code Block PPy 2
FILTERS OUT No_Mesh No_Mesh; | >
ok e
FAMILIES HAVE . THESE FAMILIES HAVE
"MESH" ': MESH!
AND 2 MESH IS MOST LIKELY
"NO MESH" - FROM AN IMPORTED
81 Dining C .DWG FILE IN
f’, THE FAMILY
&
BUSTED!!! ) E
THESE DINING TABLE s
FAMILIES CONTAIN (@]
MESHES 1]
WHICH ARE o
IMPORTED =
DWG'S >
11}
. (14
STEP 1: OPEN FILE “MESHFAMILYEMBED_START.RVT” °5w
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT ‘&E
NOTES: SOME FAMILIES ALWAYS CONTAIN MESHES SUCH AS TOPO AND RPC wo
METHOD WILL NOT FIND MESHES THAT ARE HIDDEN OR NOT VISIBLE "’-,Z
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SETTING MIN CONCRETE FLOOR THICKNESS USING
ENGINEERING LOGIC

SELECTS THE SLAB ELEMENT

SETS THE FLOOR SLAB
AND ELEMENT TYPE

MIN SLAB THICKNESS ~ THICKNESS TO MIN

THICKNESS EARLY IN DESIGN. THIS METHOD COULD BE APPLIED TO MOST SYSTEM FAMILIES.

I (2]
e LRl Skmem Semertlyes PER RULES OF THUMB FamilyType SetCompoundLayerWidth L
Element g element > ElementType [ familyType » familyType a
5 Gz layerindex > success o
THICKNESS | (THICKNESS/3)/12+1/12; | > e 5 =
i o
SELECTS AND GETS THE =
DIMENSION VALUES — §
Select Model Element I E
Change
. NOTE: CUSTOM NODE FROM
CLOCK WORK PACKAGE
>
14
=
L
=
o
L
o
=
>
L
14
>
o
-
LU
=
©)
L
)
E
>
w
(14
NOTE
CHANGE THE SLAB THICKNESS BASED ON THE LONGEST DIMENSION IN THE SELECTED DIMEN- |'|I_J
TION STRING USING SIMPLE ENGINEERING LOGIC. THIS HELPS GET A “ROUGH” IDEA OF SLAB g
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MIRROR DYNAMO GEOMETRY BY DESIGN SCRIPT

Code Block

cubel = Cuboid.BylLengths(Point.ByCoordinates(®, 5, 5), 1, 1, 1); (>

mirroredCube= cubel|Mirror(Plane.XZ = "’;;i’ >

E MIRROR COMMAND TOTHEEND OF THE CREATED OBJECT

] WITHA™." AS SHOWN HERE \ alg

‘: .l. N F ? o

' 1\ 4

( , ONE OBJECT IS CREA‘I,‘ED\\ lo)

s ", (THE MIRRORED OBJECT) i 5
| 4 =2
a
Code Block
ube = Cuboid.BylLengths(Point.ByCoordinates(@, 5, ©), 1, 1, 1).Mirror(Plane.XZ());
Cuboid(Length = 1.e0@, wWidth = 1.0e8, Height = 1.000)
&

S -

1T

=

(@]

w

()

(@]

° =

z

ONLY MIRRORED =

0R|§|NAL (NOT CREATED) WAS CREATED .

NOTE: THIS METHOD COULD BE USED FOR OTHER GEOMETRY MODIFICATIONS SUCH AS SCALE, n
EXPLODE, ETC. IT COULD ALSO BE USED ON OTHER GEOMETRY SUCH AS CUBIODS. TO w
DISCOVER WHAT OTHER MODIFICATIONS COULD BE MADE TO THE DYNAMO GEOMETRY 5
SIMPLY ADD A “” AFTER THE GEOMETRY z
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KEEP NORTH ARROW ALIGED WITH TRUE NORTH

Select Model Element

Select Elements

Element : 1369619

e

1 .
SELECT NORTH — Iemet.SetParameu:rBName a
ARROW FAMILY “Angle to True North"; | > parameterName g
(=] (1 value o
Element.GetParameterValueByName E
3 ENTER FAMILY — ol =
PARAMETER parameterName E
Select Elements SET ANGLE OF o
e e (NOTE: CREATE ROT 215.000 THE BASE PT
PARAMETER IN GET THE ANGLE A o T
2 SELECT NORTH ARROW OF THE TRUE ANGLE TO
PROJECT ;ll\\nIcIIIIE_IY\IXVI\IIIE THE NORTH FROM NORTH ARROW
BASE POINT BASE PT ANGLE
NORTH ARROW
G @P @
I_:l 4- ) _® Properties x
| ZAR I A v
| North Arrowbreakable v
| ________ Generic Annotations (1) ~ | B8 Edit Type
! Rimensions A >
—' F— - - T — - —TT" Angle to True North  [315.000° |: E
————— L
' =
@]
w
o
[
PROJECT BASE POINT S
w
® o
4 | wiL
Ve - - - — Properties X STAY
| EQUAL
-
_‘ ol __1l. Project Base Point (1) =) E8 Edit Type
' Identity Data A
N/S B awnzE ]
PROJECT NORTH PLAN VIEW g:‘/’ 52'230'"65/128'
Angle to True North 515.000' I—
STEP 1: OPEN FILE “NORTH_ARROW_START.RVT" °5w
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT ‘g'-'l_-'
NOTE: CREATE ANORTH ARROW FAMILY WITH A ROTATION PARAMETER wo
=z
(2}
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SETTING MIN CONCRETE FLOOR THICKNESS USING
ENGINEERING LOGIC

Select Model Element

Dimension.Value

Change Element

dimension > double[]
Element : 264204 1

SELECTS DIMENSION STRING AND GETS VW/
Code Block

/ 9; [>

NOTE: CUSTOM NODE FROM
CLOCK WORK PACKAGE

(2}
Select Model Element Element.ElementType g
Stange Eletnent element > ElementType FamilyType.SetCompoundLayerWidth g
Element:1333es : familyType familyType g
layerindex > success <
SE TS SLAB ELEMENT AND ELEMENT TYPE ) =z
width > s
| (=]
SETS THE FLOOR SLAB
Code Block List.Maximumitem THICKNESS TO MIN
thickness | (thickness/3)/12+1/12; | > W jist > max
|
SETS MIN THICKNESS PER RULES OF
THUMB AND GETS MAX VALUE
—‘]Q:LKCommsms 71 : : :
Floou(,) + | £ EditType
t::noﬂmﬁ... 00
e
Rebar Cover - B.. nmx:m::’ | b=
R oot | w
3 E
L
O
lmc}mgs} {4 . t
identity Data 2
Coos ! ! E
L3 . | | [ | | ’ o
e e | | | | , 1
9.4 1 2.8 L 2;‘;‘- N 2.4 N .4 l I J_
& bo b & & ¢
STEP 1: OPEN “ONE_WAY_BEAM_SLAB_SYSTEM_START.RVT” n
STEP 2: OPEN NEW DYNAMO AND ADD NODES o
STEP 2: SELECT SLAB AND SELECT LOWER DIMENSION STRING W/ “SELECT” AND RUN DYNAMO l.'l_]
(70}
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CREATE PIPING ON TOPO IN 3D

T— GeometryIntersect
Topography.ToPolySurface

Select Model Element

geomerry Geometry peecd 5t list (7))
xTranslation amount CUSTOM w
yTransiason o NODE IN DATASET (=]
Zranslation 0
o RetD =z
list rest o
ot E
<
PPECmei Z
of Typ ode Blo VirappedSystemType Eler) >'
Fommn  prmen B LALOHD WrappedPipeType o
o VirappedLevel
FirstPoint.
‘ointEndPoint ode Blo SecondPoint
xTranslation PipeType v Types element type elements. X x[e]; >
Code Block esceiaion = .
e
~ Pipe Types <
Default
ipes (123) ~ | 8 Edit Type E
bnstraints - =
Horizontal Justifica.. Center Lu
ertical Justification Middle
Reference Level 01 - Entry Level g
o w
nd Offset 0
;::u‘al N '.:
foperties help Apply E
foject Browser - PIPE_TOPO_FINAL vt x 14
03 - Floor ~
Roof
Site
& Ceiling Plans
01 - Entry Level
02 - Floor
03 - Floor
Roof
=} ZDfew’s. L
STEP 1: OPEN REVIT SAMPLE PROJECT “PIPE_TOPO_START.RVT" 050,
STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT g_"-ll_l
NOTES: THIS METHOD PLACES MODEL LINES ON TOPO AND CREATES MEP PIPING wo
=2
(2]
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DYNAMO POINT

Point.ByCoordinates

ALSO NOTE THIS IS NOT!!Il REVIT GEOMETRY (NO REVIT POINTS WERE CREATED!)

(2}
) 11}
Code Block X > Point 8
y > -
(@)
z > =
<
! g
o
ADD A “DOUBLE” OR CREATES A DYNAMO POINT
NUMBER TO THE IN DYNAMO AT 1,1,1
INPUT PORT
..... >
S 14
L |t
- .‘."' m
- 5
A l w
. O
\".'.'\ (@)
. s
<
S =z
~ 5
" - o
>~
(s
=
[in}
=
(@]
w
o
I=
>
11}
(1’4
NOTE
THIS CREATES ADYNAMO POINT AT X,Y,Z BY DEFAULT (NO DATA ENTERED INTO THE INPUT PORTS) E
THEN THE POINT WOULD BE CREATED AT 0,0,0 g
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CREATING SURFACES WITH PROFILE ORDER

List.Create

item0 + - list

Form.ByLoftCrossSections

Change El

: t:33625 — Change Sl e select Model Element item1 '_:UN_ES 2 Eorn 8

Element : 3626 ) isSolid (=)

item2 o

Element : 3627 b4

(@)

THIS NODE CREATES =

THIS NODE THE ;

THESE NODES SELECT THE PROFILE CURVES CREATESALIST ~ SURFACE LOFTED >

IN THE CORRECT OVER THE fa)

PROFILE ORDER CORRECT
PROFILE ORDER

>

o

------- s =

[ w

S =

o

= L 11

------- o

(o)

=

<

Z

=

fa)

>

[

l—

w

=

(©)

w

(O)

=

S

w

2
STEP 1: OPEN REVIT FILE “PROFILEORDER_START.RVT” 3
STEP 2: OPEN A NEW DYNAMO FILE AND ADD NODES AS SHOWN g
STEP 3: SELECT ELEMENT 0,1,2 IN THAT ORDER USING THE “SELECT” NODE AND RUN o
NOTE: THE REVIT MASSING FAMILY DOES NOT ALLOW FOR PROFILES TO BE SELECTED IN ORDER | 5=
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IN REVIT

Crange | Element
Bement: 105545

SELECTS TOPO MESH

Topography.ToPolySurface

CONVERTS TOPO MESH FROM REVIT TO POLYSURFACES IN DYNAMO
NOTE: THIS IS A CUSTOM NODE FROM “SPRING NODE" PACKAGE

CREATE PROPERTY LINES ON TOPO IN 3D

All Elements of Type N
11]
FINDS THE (=]
INTERSECTION OF THE [l (reates A seRiES OF o
TOPO SURFACE AND MODEL LINES IN
sucers at orenr il .
INES IN REVI CONVERTS PROPERTY 12 > HA’ Ul IN THA
::g‘:ll;ﬁdg:;YNAMO |7_nF OFFSETS THE PROPERY :gm‘g‘:;s; CLJ:VESA e g
CURVE ::‘i 2:::: i CONVERTS CURVE TO <
VERTICAL SURFACE z
>
T (@]
Curve.Length WIRE_FENCINGWWIRE FENOING ~ | Family Type
curve double o
o
Curve.PointAtDistance
PolyCurve.ByjoinedCurves . Point
distance
i -
GETS THE TOTAL CREATES THiE PORITS famiyType | Famiyinstance
COMBINES CURVES LENGTH OF THE AT EVEN SPACING point
FROM INTERSECTION POLYCORVE OR 3D ALONG THE 3D o
TO ONE POLYCURVE FROPERTY L PROPERTY LINE PLACES FENCING POSTS AT EACH POINT ALONG
THE 3D PROPERTY LINE
>
(0%
=
w
=
(o}
w
O
=
>
w
14
STEP 1: OPEN REVIT SAMPLE PROJECT “PROPERTYLINES_3D_START_START.RVT” o3 0
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT &, E
NOTES: PROPERTY LINES IN REVIT ARE 2D AND THIS METHOD TURNS THEM INTO wo
3D ELEMENTS WITH MODEL LINES AND CREATES THEM TO FOLLOW TOPO Cll_) 4
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SOLID: 4 SIDED PYRAMID

Code Block

pointl = Point.ByCoordinates(e, e); >
point2 = Point.ByCoordinates(1, @); >
point3 = Point.ByCoordinates(®.5,8.5,1); | >
point4 = Point.ByCoordinates(e, 1); >
points = Point.ByCoordinates(1, 1); >

Code Block

ntl |t1 = {pointl, point2, point3};
n2 t2 = {point4, pointl, point3};

Surface ByPerimeterPoints
Surface
'

points >

Surface. ByPerimeterPoints
points. > Surface
1

Surface ByPerimeterPoints

1

Solid ByJoinedSurfaces
facesOfSolid > Solid

1
List. Create

S (7]
in3 [t3 = {points, point4, point3}; > ./ Surface ByPerimeterPoints w
pointd |t4 = {point2, point5, point3}; > Q
point5 |t5 = {point2, point5, point4, point1}; > >\ o
z
Surface ByPerimeterPoints o
3
THESE NODES CREATES ; <
THE 5 POINTS FOR THE =
TETRAHEDRON AND a
ARRANGES THEM IN THESE NODES CREATE THIS NODE
LISTS TO DEFINE THE FACES FROM THE CREATES THE SOLID
VERTICES OF FACES VERTICES PYRAMID
NOTE THAT THIS EXAMPLE (5 TOTAL FACES) FROM THE 5 FACES
USES A PYRAMID THAT AND CREATES A LIST (MUST MAKE A CLOSED
IS 1 UNIT X 1 UNIT X 1 UNIT SHAPE TO MAKE A
SOLID)
1
I
|
| P "
| /""./" E
| 5
! =
' (@]
l w
! ()
' o]
! =
: <
' Z
! >
P1
NOTE
THIS CREATES A PRYAMID IN DYNAMO AT 1X1X1 =
(@]
z
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SURFACE AREA OF RAMPS

Select Model Element

2

Element.Faces

Code Block

Surface.Area

Elements element Surface[] surface double
Element : 309385 H [ | &
) N w
4 List ShvFaca 107.932 (=
i [@] Surface — g
[ [1] Surface |
} [2] Surface g
‘ [3] Surface <
= THIS NODE z
| EXTRACTS THE a
THIS NODE SURFACE AREA
THIS NODE "GETS" THE OF THE "TOP"
THIS NODE SELECTS EXTRACTS ALL TOP SURFACE] SURFACE OF
THE RAMP THE SURFACES OR THE RAMP
OF THE RAMP INDEX [3]
|
NOTE: IF THE
RAMP IS STRAIGHT
USE [0]
RAMP GEOMETRY .
14
=
[11]
NOTE: USE THE METHOD ABOVE g
TO EXTRACT OTHER AREAS FROM w
REVIT SOLIDS SUCHAS o
ROOFS, FLOORS, FOUNDATION =
SLABS .ETC..... >
11}
(14
STEP 1: OPEN FILE “RAMP_AREA_START.RVT” °5y)
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT gfl-'l_-l
NOTES: TO GET THE AREA OF THE SIDES AND BOTTOMS, SIMPLY DELETE THE TOP SURFACE wo
AREA FROM THE TOTAL SURFAFE AREA 'J,Z
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A LINKED FILE

SURFACE AREA OF RAMP FROM

Select Model Element
Element: 312237 Element.GetFromLinkedinstance
Element.Faces
Link Instance > Elements
' Category > element > Surface[] m
|
] o
Categories List 'E _— g
Ramps v | Category @l Element 300385 ? ; o
L2 gu1 {1} 21 Su e =
3l Surface <
41 Surface 2
5l Surface E
THESE NODES SELECT THE RAMP | wee Z
e NORe FROM THE LINKED FILE THIS NODE
SELECTS EXTRACTS ALL
(THIS IS A CUSTOM NODE FROM
THE RAMP THE SURFACES
THE STEAM NODES PACKAGE) OF THE RAMP
Code Block Surface.Area
x |x[@][3]; | > surface > double
1
Surface 07.931903828748
&
THIS NODE 7
EXTRACTS THE s
SURFACE AREA o
THIS NODE OF THE "TOP o
* = SURFACE OF -
GETS" THE THE RAMP S
TOP SURFACE ! T
OR RAMP GEOMETRY (2
INDEX [3] I
STEP 1: OPEN FILE “RAMP_AREA_START_LINK.RVT” °5w
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT ng
NOTES: THIS CUSTOM NODE ALLOWS DYNAMO TO ACCESS LINKED FILES IN REVIT AS wo
“READ ONLY FILES” WHICH HAS A WIDE RANGE OF APPLICATIONS (l,-,z
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CREATE RANGED EXPRESSION
(LISTS OF NUMBERS IN A SEQUENCE)

A.B..(XC

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

A START of the Number RANGE
END of the Number RANGE

Step or Amount depending on (X

Blank = Step (Not to exceed end range value)
(/2]
o I = Amount (equal steps from start to end result) | &
: o
o~ = Step (Estimate such that end range value results) | =
e o
=
<
=
>
o

Code Block Code Block Code Block
O [} [}
4 List 4 List 4 List

[0] o.000 [0] 0.000 [0] ©.000

[1] o.300 [1] ©.333 [1] ©.286

[2] o.600 [2] ©.667 [2] 0.571

[3] ©.900 [3] 1.000 [3] ©.857

[4] 1.200 [4] 1.333 [4] 1.143

[5] 1.508@ [5] 1.667 [5] 1.429

[6] 1.800 [6] 2.000 [6] 1.714

[7] 2.000
NOTES: IN THE FIRST LIST [7] WAS NOT GENERATED B/C IT EXCEEDS “B” WITH IS THE MAX VALUE °5m
COMMON FORMAT IS TO USE “A..B (NO ‘C’), IF C IS BLANK THEN IT DEFAULTS TO 1 ‘g'-'l_-'
EX:A..B..1A wo
ALSO, NOT ALL RANGED EXPRESSIONS ARE SHOWN ‘l’—,z

87|Page




{\ AUTODESK
UNIVERSITY

Creates

A Range Expression

a

List of Numbers in a Sequence

A.B..(XC

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

A START of the Number RANGE

maximum range

ex: A..B..1

-
B/ END of the Number RANGE !
: (14
g Step or Amount depending on (X (e
L
Blank = Step (Not to exceed end range value)
A=t # = Amount (equal steps from start to end result)
. = Step (Estimate such that end range value results)
Code Block Code Block Code Block N
9..2..0.3; | > 0..2..#7; | > 0..2..~0.3; | > Wl
! ! : =
4 List 4 List 4 List E
[e] ©.000 [e] ©.000 [@] ©.000 <
[1] ©.300 [1] ©.333 [1] @.286 ><
[2] .600 [2] ©.667 [2] @.571 Ll
[3] .900 [3] 1.000 [3] ©.857
[4] 1.200 [4] 1.333 [4] 1.143
[5] 1.500 [5] 1.667 [5] 1.429
~ [6] 1.800 [6] 2.000 [6]1.714
[7] 2.000
Note: Note: (7))
[7] 2.100 Sometimes you will see L
was not generated A.B (no C) =
because it exceeds B which means if C is blank then (@)
which is the it defaults to 1 2
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READ RAW DATA FROM EXCEL

File Path

Browse.

Code Block

Excel.ReadFromFile

file

List.Transpose

sheetName
File.FromPath ' readAsStrings

pathl — 7, e— L [} Ll;tl

i 1

/ 2le

=i o

1

5l 1

6 0

710

1 List
| 2 List I.Iv?l
T (=]
@L36L2 @L1 {24} o)
=
S
TRANSPOSES THE
SELECTS THE ey ko 0 RAW DATALISTS FROM | =
EXISTING EXCEL FROM EXISTING EXCEL EXCEL s
FILE SPREADSHEET ()
VIAFILE PATH
-l
L
RAW EXCEL SPREADSHEET DATA

NOTE o
“FILE.FROMPATH” NODE MUST BE USED WHAT READING DATA FROM EXCEL AND DATA FROM =
EXCEL IS READ AS ROW THEN COLUMNS HENCE THE USE OF THE TRANSFORM NODE g
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READ TEXT FROM MS WORD DOCUMENTS (.DOCX)

Q Search

Simplex

USE THIS NODE TO
LOAD IN THE WORD
DOCUMENT

Browse...
D:\..\ZERO_TOUCH\word\sampleworkdoc.docx

SIMPLEX PACKAGE

USE THIS NODE

TO HAVE DYNAMO
PLACE EACH LINE
WITH A "RETURN" IN
WORD AS A SEPERATE
LIST ITEM

'Word.GetWordParagraphs
WordFileName

USE THIS NODE TO
GET ALLTHE TEXT IN
ONE SINGLE LINE

Word.GetWordFileText

WordFileName > string

DYNAMO NODES

(=] s sampleworkdoc.dod]

File Home Insert Design Layout References Mailings

This-is-thefirst-Paragraphq]
This-is-the-2"*-Paragraph{]
This-is:the-3rd-Paragraph{]
This-line-has-a-return§

Note: ThIS WOI’kﬂOW was intended fOI’ Any-line-with-a-return-will-be-a-new-item-in-a-listq

non-complex formated word documents 1

]

MS WORD

STEP 1: OPEN THE REVIT SAMPLE FILE “rst_advanced_sample_project.rvt”
STEP 2: START AND NEW DYNAMO FILE AND ADD NODE SHOWN
STEP 3: SELECT THE SAMPLE FILE “READ_TEXT_FROM_WORD.DOCX” FROM THE “PATH” NODE

NOTE: CUSTOM NODES COULD BE FOUND IN THE “SIMPLEX” DYNAMO PACKAGE

STEPS &
NOTES
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REPEAT A LOADABLE FAMILY NOT AC

% 2 3 4 5

Start of
number Step amount

series within numbe
Endof series Travelers Paim - 13 + | Family Type
number Po AtPa
series
selec | Elements 4 element Curve(] curve Point
Element : 729964 o param
Code Blok o ( Familylnstance.ByPoint
= 0,.1,.(1/55 )3 | > familySymbol Familylnstance
ThIS NOde i el
This Node :

(72]

This Node ; L

Selects the A I This Node i a
Curva/Path Converts This Node |Divides the — T : o)
in Revit the Revit Defines the | curve/Path ANY loadable & 'Ss ‘I) : ad$5|gn5 g
Curve to Parameter |by a number family type in : e 'Ie ecte - g

Dynamo Number of |of Points the project ami VTYP: o Tq <zt

Geometry | Divisions |defined in Curve/l.’at at eac &

Note: Point Sim. to a (@)

Using a Node 3

Do not confuse this M Repeater"

"Number Sim. to "Divide" |Parameter with
Series"

Family Parameter.
This "Parameter”
means "location”
along a curve/path as
a normalized length...
meaning O is start
and 1is end and....
0.5 is middle...etc...

55

Planting Families
(not AC Families)
Repeated along
Curve/Path in Revit

>

14

[

Ll

Road In Revit topo cE)

1}

O

=

>

1}

(14
STEP 1: OPEN REVIT SAMPLE PROJECT “REPEATER_LIMIT_START.RVT” °5w
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT g_’E
NOTES: DYNAMO ALLOWS LOADABLE FAMILIES TO BE PLACED IN REPEATER PATTERNS wo
=2

(7]
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DIVIDE A PATH GREATER THAN 200 LIMIT FROM REVIT

Start of
— wk— e |
Select Model Element | E:?_n‘:er ;i"es Curve.PointAtParameter m Family Type
mmStiecan..| Eiemens [} eiemenc I Corvel b =
Element : 729964 o
Code Blo:k (
8..1..(1/300); | >
i (2]
This Node This Node This Node o pohE u
Selects the . s Is Node o (=)
Curve/Path Converts This Node |Divides the Selects the his Nod - ®)
S the Revit Defines the | curve/Path P This Node assigns z
in Revit npEve the Adaptive o
Curve to Parameter |bya number C t s
A omponen Component to the
Dynamo Number of |of Points Familv T g
o S amily Type Curve/Path at each =z
Geometry | Divisions |defined in P Sh E
. Note: oint Sim. to a
USIng a NOde 3 \ Do not confuse this “Re eater"
"Number Sim. to "Divide" Pararlneterwith 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 Road In Revit -
Curve/Path in Revit T ln_:
/ Ll
il =
o
1]
o
|:
o
Curve/Path [
STEP 1: OPEN REVIT SAMPLE PROJECT “REPEATER_LIMIT_300_START.RVT” °5¢n
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT ‘gl-'l_-l
NOTES: DYNAMO ALLOWS LOADABLE FAMILIES TO BE PLACED IN REPEATER PATTERNS GREATER wo
THAN THE LIMIT OF REVIT DIVIDED PATH AND ARRAY ‘*’—,Z
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VIEW REVIT 3D MEP SPACES IN DYNAMO

(/2]
Categories I.é.l
== — All EIemenCategory EIementGeometry o)
E B Category r | Elements p elernert I varQ] g
: This node select : = =
This node select the ALL MEP This node Converts MEP <
MEP space space s e z
e instances in Revit spaces to 3D Solids in E
Dvnamo!
>
0z
=
L
=
(o]
L
(O)
o
=
<
<
NOTE: (a]
This Dynamo Graph
only converts Revit MEP
spaces to 3D Dynamo
Geometry. It does not add 3D
Spaces to Revit. |[E Revit does
not change
>
o
=
w
=
o
L
(O]
=
>
i1}
(14
STEP 1: OPEN REVIT SAMPLE PROJECT “rac_advanced_sample_project.rvt” °5y)
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT QE
NOTES: MEP SPACES IN REVIT ARE 2D ELEMENTS, THIS METHOD CONVERTS THE ROOMS TO 3D wo
ELEMENTS IN DYNAMO ONLY ",‘,'Z
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REVIT 3D MEP SPACES VIA IMPORT INSTANCE

"1 | goN

AL

il b o
LA
i
Ol L.E.Li_IL.
; - i " S -
8 | ’
e [T I 1P | S (P
™ 11 A
G & i | o | I |
- b i.4 I ] 1 ]
o 1 H & i i i
A [ 1 o - | | |
;; Xogy | pe = Plic i|a]|®
= i i i< i I
(1) Se— otk i [P S [ RS AP PR g R Sy,
i i1 L1 i1 1 0
é 6 & b bed b 5 4 3D Geometry of MEP SPACES

Revit 3D View

Revit Plan View

REVIT GEOMETRY

1

Categories

All Elements of Category

Category Elements

Importinstance. ByGeometry
Importinstance
(= ]

DYNAMO GEOMETRY AND NODES

STEP 1: OPEN REVIT SAMPLE PROJECT “rac_advanced_sample_project.rvt”

STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTES: MEP SPACES IN REVIT ARE 2D ELEMENTS, THIS METHOD CONVERTS THE ROOMS TO 3D
ALSO THERE ARE MANY OTHER METHODS TO GET DYNAMO GEOMETRY INTO REVIT

STEPS &
NOTES
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REVIT 3D ROOMS VIA DIRECT SHAPE

All Elements of Category Ele G
ment.Geometry

Categories
= element var{]

Rooms v | Category S )

a DirectShape.ByGeometry g

o

: =

L o M materi g

ncr - S P

OncreLe ast 1in Situ \ name Material / name <

2 oo o z

>

o

>

o

-

11]

=

(]

1]

o

o

=

<

<

>

=

>

14

=

w

=

o

w

)

e

>

w

(14
STEP 1: OPEN REVIT SAMPLE PROJECT “rac_advanced_sample_project.rvt” °5w
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT ‘£|-||_J
NOTES: ROOMS IN REVIT ARE 2D ELEMENTS, THIS METHOD CONVERTS THE ROOMS TO 3D wo
ALSO THERE ARE MANY OTHER METHODS TO GET DYNAMO GEOMETRY INTO REVIT ";,Z
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REVIT 3D ROOMS VIA IMPORT INSTANCE

[

ADD 3D ROOM GEOMETRY TO REVIT
ITS EASY JUST ADD THESE 4 NODES

~

|

L

|

|

i
i
o fi ]
C
!

o]

Revit 3D View

Revit Plan View

f S
- a All Elements of Category

N Category fle

Importinstance.ByGeometries

This Node add 3d Room
geometry to Revit!

Dynamo 3D View

REVIT GEOMETRY

DYNAMO GEOMETRY AND NODES

STEP 1: OPEN REVIT SAMPLE PROJECT “rac_advanced_sample_project.rvt”

STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTES: ROOMS IN REVIT ARE 2D ELEMENTS, THIS METHOD CONVERTS THE ROOMS TO 3D
ALSO THERE ARE MANY OTHER METHODS TO GET DYNAMO GEOMETRY INTO REVIT

STEPS &
NOTES
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REVIT REFERENCE CURVE BY DYNAMO LINE

ADD A “DOUBLE” Point.ByCoordinates CREATES A
OR NUMBER e REVIT REF LINE (2,
TO THE BY START AND END PTS =
INPUT PORT o
Point.ByCi dinat <
Line.ByStartPointEndPoint ModelCurve.ReferenceCurveByCurve o
Code Block x > Point - : s
= \ startPoint > Line curve > ModelCurve <
\ X 2 endPoint > 1 2
. CREATES A | =
| DYNAMO PT CREATES A (=]
CREATES A REVIT REF LINE
DYNAMO PT AT0,0,0
AT 11,1
&
=
i)
5 =
(o]
L
o
(]
=
<
<
>
(=]
>
(o4
=
L
=
- @]
L
o
=
>
11]
o
NOTE
THIS CREATES A REVIT REFERENCE LINE BY DYNAMO LINE AND ONLY WORKS IN MASSING OR AC ||'|_J
FAMILY TEMPLATES. g
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REVIT MODEL CURVE BY DYNAMO LINE

ADD A“DOUBLE”

Point.ByCoordinates

> Point

CREATES A
OR NUMBER > REVIT REF LINE )
TOTHE > BY START AND END PTS =
Line.ByStartPointEndPoint ModelCurve.ByCurve
Code Block X > Point =z
\ startPoint > Line curve > ModelCurve (o)
s > y >
\ endPoint > ! =
z > <
| ' E
CREATES A
DYNAMO PT CREATES A &
CREATES A AT 0.0.0 REVIT MODEL LINE
DYNAMO PT O
AT 1,1,1
&
i
=
O
w
(L)
(o)
=
<
Z
>
[a)
>
[
-
w
=
- (©)
w
(O]
=
>
w
o
NOTE
THIS CREATES A REVIT MODEL LINE BY DYNAMO LINE E
O
Z
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REVIT REFERENCE POINT IN MASS OR AC FAMILY

ReferencePoint.ByCoordinates

ALSO, ONLY WORKS WITH THE MASSING OR AC FAMILY TEMPLATES

7
w
Code Block X > ReferencePoint 8
Z
1: > > o
K Y =
<
z > Z
CREATES A REVIT POINT <
IN REVIT AT 1,1,1 ()
ADD A “DOUBLE” OR |
NUMBER TO THE
INPUT PORT
""""""""" >
: %
_ =
- w
=
(@]
" m
— )
\\\ o
' =
<
=
=
o)
x
=
44444 w
=
..... o
w
.... 0
\".',"gﬂ.i ':.
S
11
2
NOTE
THIS CREATES A REVIT POINT AT X,Y,Z BY DEFAULT (NO DATA ENTERED INTO THE INPUT PORTS) w
THEN THE POINT WOULD BE CREATED AT 0,0,0 g
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REVIT 4 SIDED PYRAMID

Code Block
point1 = Point.Bycoordinates(e, ©);
point2 = Point.ByCoordinates(1, );

Surface ByPerimeterPoints

Springs DirectShape ByGeometry

point3 = Poént.sy:wrd?nates(e.s,o.s,l); w
points = Point.ByCoordinates(e, 1); points > Surtace w
pointS = Point.ByCoordinates(1, 1); T
List Create Q
Surface ByPerimeterPoints = g
; Surface ByPerimeterPoints g
ta = {point2, points, point3}: s < [ THESE NODES TAKE THE <
s - {potntz; points, points, point); | | SOLID TETRAHEDRON 4
IN DYNAMO AND >
Surface ByPerimeterPoints Q
poims >IN sustee CREATES A REVIT
THESE NODES CREATES i =T FAMILY (IN THIS CASE IN
THE 5 POINTS FOR THE THE WALL CATEGORY)
TETRAHEDRON AND THIS CUSTOM NODE IS
ARRANGES THEM IN THESE NODES CREATE THIS NODE FROM THE "SPRINGS"
LISTS TO DEFINE THE FACES FROM THE CREATES THE SOLID PACKAGE
VERTICES OF FACES VERTICES PYRAMID
NOTE THAT THIS EXAMPLE (5 TOTAL FACES) FROM THE 5 FACES
USESA PYRAMID ‘HAT SNN—— (MUST MAKE A CLOSED
IS 1 UNIT X 1 UNIT X 1 UNIT SHAPE TO MAKE A >
SOLID) 2
=
L
=
o
— L
(O}
(o)
=
<
=
>
(=]
>
14
=
Ll
=
(o]
w
(O]
=
>
L
(14
NOTE 5
THIS CREATES A PRYAMID IN DYNAMO THEN IN REVIT AT 1X1X1 =
(o]
4
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REVIT WALL BY CURVE AND HT

Select Edge

Edge of Element Id : 550271

Select CUMNE P

Wall.ByCurveAndHeight

Code Block

curve > Wall

n = height > (7))

o Levels level > g

SELECTS THE Level 1 v [T wallype > o

FLOOR EDGE OF SETS ! =

REVIT WALL SELECTS THE Exterior - 10" Concrete v | Wall Type CREATES A o

ELEMENT ] REVIT LEVEL REVIT WALL =

(OR DYNAMO SELECTS WALL TYPE BY CURVE AND §

CURVE COULD BE HT E

>

[i%

=

i

e =

* |7 o

i w

o o

o

=

<

4

>

a)

L

>

[

=

[11]

=

o]

)

SELECTED -

FLOOR EDGE S

OF REVIT w

ELEMENT o
NOTES

THIS CREATES A REVIT (ARCH NOT STRUCTURAL) WALL BY CURVE AND HT =

(o]

MOST CURVES COULD BE USED TO PLACE THE WALL FROM REVIT OR FROM DYNAMO =z
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REVIT WALL BY CURVE AND LEVEL

Select Edge

Wall.ByCurveAndLevels

Change Curve & 24 Wall

Edge of Element Id : 550271 //———— startLevel > N

Level 1 v | Levels endLevel > w

SELECTS THE / wallType > o

FLOOR EDGE OF \ SELECTS THE |[tevel2 | (evels E g

REVIT REVIT START CREATES A (@)

ELEMENT LEVEL SELECTS THE | FBxterior- 10" Concrete v | Wall Type REVIT WALL =

(OR DYNAMO REVIT END BY CURVE AND ;

CURVE COULD BE LEVEL SELECTS WALL TYPE LEVEL E

>

14

=

- w

s

/ I,'_'" O

__________ w

------ o

(@)

=

<

Z

>

o

=

>

14

-

1]

=

(@)

G

SELECTED -

FLOOR EDGE S

OF REVIT L

ELEMENT x
NOTES

THIS CREATES AREVIT (ARCH NOT STRUCTURAL) WALL BY CURVE AND LEVEL ||"_J

O

MOST CURVES COULD BE USED TO PLACE THE WALL FROM REVIT OR FROM DYNAMO z
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Wall Location
Wall.ByFace
CoreExterior v | Wall Location
— locationLine > Element
DESIGNATES wncret;_ Wall Type / surface > [a]
WALL LOCATION Select Face | g
THIS NODE MUST BE SELECTS WALL Surface CREATES A o
USED TO SELECT TYPE Face of Element Id : 550267 =
THE WALL REVIT WALL BY FACE =z
LOCATION =
SELECTS THE SURFACE =)
FACE IN REVIT
>
@
[
1]
=
(@]
w
O
(@]
=
<
4
>
o
>
(15
=
1]
=
(@]
1]
(]
=
>
1T]
(14
NOTES
THIS CREATES A REVIT WALL BY FACE I.'I_J
(@]
ANY SURFACE COULD BE USED TO PLACE THE WALL FROM REVIT OR FROM DYNAMO z
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USER GIVEN LABEL E Object Model - Point Information
Location Assignments Loads
Identification
Mo Label |9
Joint Coordinates (/5]
OBJECT Coordinate Syst GLOBAL :L_-'
X -432.
DATA : = >
(SIM TO REVIT) z 258 o
Connectivity 8
Frame 6 o
Frame 38
Frame 46 %
Special Jt (User Def) n
GRID
Double click white background cell to edit tem.
L]
LINE (=N G .
/ =
o
<
4
POINT =
<
(/2]
- AREA
NOTES: THERE ARE ONLY 3 MAIN ELEMENTS IN SAP WITH SUB CATEGORIES )
1. FRAMES MAKE UP COLUMNS, BEAMS, BRACES ETC E
2. JOINTS MAKE UP NODES le)
3. AREAS MAKE UP SLABS AND WALLS =
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SAP GET ALL AREA AS SURFACES IN DYNAMO

CoordSys.GetNamelist

re 2 "
et Point.ByCoordinates

PointObj.GetCoordCartesian

NumberNames

Point

Name >

MyName L
: csys > X 0
AreaOby Gethame ist Y Surface.ByPerimeterPoints g
::mberNames AreaObj.GetPoints ; e 2 Surfa(el o
MyName z
| NumberPoints (@]
Point =
THESE NODES CREATES <
THESE NODES GET THIS NODE THESE Nopes  DYNAMO POINTS FROM >
ALL THE AREAS AND GETscsys GETXY.ZOFsap X.Y.ZINPUT ra)
NAMES AND PT NAME POINTS THIS NODE CREATES
NAMES DYNAMO SURFACES
BY PERIMETER
POINTS
>
x
-
w
=
(©)
w
)
(®)
=
<
z
>
a
>
14
-
W
=
(®)
w
o
o
<
»

STEPS: 1. OPEN ANY SAP MODEL AND OPEN DYNAMO (CRICKET02 MODEL SHOWN)
2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READD NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OOTB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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SAP GET LENGTHS OF ALL FRAMES

FrameObj.GetNameList THESE NODES THESE NODES CREATES
rex GET X,Y,Z OF SAP DYNAMO POINTS FROM
NumberNames FrameObj.GetPoints POINTS X,Y,Z INPUT

MyName ret PointObj.GetCoordCartesian m
1 Point! Curve.Length (@)
Pmnt)[ CoordSys.GetNameList 2
::mberNames z Line.BySmnPoimEndPnin o
startPoint > Line E
THESE NODES GET T > <
ALL THE FRAMES , E
QQEASQMES AND PT THIS NODE : e
GETS CSYS s THIS NODE CREATES
NAME : > DYNAMO LINES BY
| START + END POINTS
>
[\4
-
w
=
(@]
i w
e ||’| (O}
O
=
<
4
>
=)
>
(4
=
w
=
(@)
w
O
)
=,
[
w

STEPS: 1. OPEN ANY ETABS MODEL “QM_FINAL.sdb” AND OPEN DYNAMO
2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READ NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OOTB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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SAP GET ALL FRAMES AS LINES IN DYNAMO

FrameObj.GetNameList THESE NODES THESE NODES CREATES
rex GET X,Y,Z OF SAP DYNAMO POINTS FROM
NumberNames FrameObj.GetPoints POINTS X,Y,Z INPUT

- — A (7))
MyName ret '0intObj.GetCoordCartesian

; e Py 0bj.GetCoordC g

Pmntl[ CoordSys.GetNameList 2

::mberNames Line.ByStartPointEndPoint o

startPoint > Line E

THESE NODES GET T > <

ALL THE FRAMES , ;

QQ“DAI'E\‘:MES AND PT THIS NODE \J L Q

GETS CSYS s THIS NODE CREATES
NAME : > DYNAMO LINES BY
| START + END POINTS

>

[\4

-

w

=

(@]

L w

e ||’| (O}

o

=

<

4

>

=)

>

(4

=

w

=

(@]

w

O

)

=,

[

w

STEPS: 1. OPEN ANY ETABS MODEL AND OPEN DYNAMO
2. ADD THE NODES ABOVE

NOTES: 1. BEST IF DYNAMO FOR ETABS IS RUN IN MANUAL- READD NODE IF ITS NOT UPDATING
2. DONT FORGET TO USE ALL THOSE OTHER OOTB DYNAMO NODES TO HELP YOU

STEPS &
NOTES
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SCALE BY DESIGN SCRIPT

INSERT ANY
DYNAMOBIM
GEOMETRY YOU
WANT

(IN THIS CASE AN
ARCH COLUMN)

(77}
Code Block =
O
z
o
=
<
z
>
(]
THIS IS A
VARIABLE
CALLIT
&VHATEVER ".Scale" IS THIS IS THE
YOu DESIGN SCRIPT SCALE AMOUNT
WANT) TO TELL
DYNAMO TO NOTE: |
SCALE DESIGNSCRIPT
GEOMETRY GEOMETRY SCALES
ON GEOMETRY
ORIGIN
>
14
-
1T
=
(@]
w
o
T o)
=
<
z
>
(=]
SCALES
UP 50%
-
NOTE: THE METHOD SHOWS HOW TO SCALE ANY DYNAMO GEOMETRY USING 1 SIMPLE 0
LINE OF DESIGN SCRIPT CODE. REVIT IS NOT INVOLVED WITH THIS EXAMPLE ||.|_J
(e)
z
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DYNAMO NODES ETABS AND ENUM OBJECT TYPE TABLE

UNIVERSITY
Code Block Select.GetSelected Code Block Code Block
Enabled > ret x|x; [>
Numberltems
ObjectType List List
211 2l 1
BOOL ObjectName  p==t o 1 70 2
1= TRUE 20 1 27 33
2 = FALSE ] - —
OR USE - 1 2y 82
BOOL GETS THE ELEMENTS —= —p
NODE THAT ARE SELECTED IN s 136
ETABS — o 177
811 Bl 181
911 91 185
201 1 107 189
B 2 i 1
// N 2 120 17
N 2 = 33
BL2 BL1 {14} 8L2 gL1 {14}
| [di3oview |
782 Member name Value
NOTE; Point 1
ELEMENTS
IN DYNAMO
SAME AS Frame 2
SELECTED IN
ETABS Area 3
[— v
=== % solid 6
g \
OBJECT TYPE ENUMS
SEE TABLE
R FOR WHAT THE NUMBERS
= REPRESENT
STEPS: 1. OPEN ETABS MODEL AND OPEN DYNAMO
2. ADD THE NODES ABOVE
NOTES: USE CAUTION WHEN USING THIS METHOD TO SELECT ELEMENTS VIA DYNAMO. IF “1”
INPUT IS NOT CHANGED - OUTPUT DOES NOT CHANGE EVEN IF ETABS SELECTION CHANGES

STEPS &
NOTES
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SELECT FRAME ELEMENTS CONNECTED TO POINTS
IN ETABS

Code Block PointObj.GetConnectivity FrameObj.SetSelected
Name > it Name "
Numberltems Selected Ll
ObjectType Code Block ItemType 8
ObjectName 0;  |>) 4
PointNumber SELECTS g
CREATES FRAMES §
INPUT GETS ELEMENTS SETS BOOL FOR SELECTED IN ETABS =
POINT CONNECTED TO POINT AND OBJECT ITEM TYPE CONNECTED (=]
NAME TO POINT
(STRING)
4} Joint Object Information X 1oL
Object ID
Story Label Unique Name
[ story1 2 s0
GUID: 02ab034-a120-492d-b436-7lecSafc 152
e \ %
Geometry  Assgnments  Loads
v Geomelry i
Global X ) 0
Global Y ft) 24
Speo o - >
T =
Frame c2 =
Frame B2 Ll
e Bie g
Original X f) 0
Grignal Y 1) x w
Onginal Z ) o
(7))
2
i
11]
Global X {t)
The global X coordinate of the joint object.
[ cancel |

STEPS: 1. OPEN ETABS “SELECT FRAME ELEMENTS CONNECTED TO POINTS” AND OPEN DYNAMO
2. ADD THE NODES ABOVE
NOTES: THIS EXAMPLE SHOWS ONLY FRAMES CONNECTED IF OTHER TYPES CONNECTED
SUCH AS AREAS USE THE “AREAOBJ.SETSELECTED NODE

STEPS &
NOTES
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SELECTION NODE NAMING

References

Selection

All Elements at Level

All Elements of Category

All Elements of Fami'; Type

All Elements of Type Placeable (Non-System) Family Types

Tall Cabines-2 Dooe-Built n23" « | Fami ly Type
Categories SR ‘
Element Types 0
Al Instances of Family Type s 11}
2 Q
Family Types { Family Type o)
=
Floor Types (@]
=
Get Family Parameter ;
‘ >
Levels o
Select Divided Surface ramilie
Select Edge
Select Face All Instances of System Category
element type elements p=
Select Model Element -
Select Model Elements
Select Point on Face
€ Slabon Grade « Floor Type
Select UV on Face
Structural Framing Types
> >
wall Types
6" sla race 1135 ‘
% e
NOTE: THE NODES SHOWN HAVE BEEN RENAMED FROM THE ORIGINAL NAMES OF THE OOTB g_’lll_-'
SELECTION NODES TO HELP CLARIFY WHICH NODES SELECT WHICH REVIT FAMILIES OR wo
TYPES OR CATEGORIES BZ
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{\ AUTODESK
UNIVERSITY

SET TYPE PARAMETER

IN ALOADABLE FAMILY

M_Fixed:4ft x 4ft v | Family Type

Then this
node SETS

()
(] LU
Element.SetPa’ smeterByName =)
element Element g
Code Block 2 N o
. "Width"; | = .____/—‘ parameterName 4 =
this node \ . value 2
o >
selects the o
. Code BI 3
famil @ S
)
\ o
L ___1—%
| - ‘ 5 Y I ) m
G Do . i Family: E
g B 5
| Type: (@]
‘\ "-’. ' Parames (l'g
‘ ! 2 o i 3 |:
b . . 4 . . m
gt IR = ?
STEP 1: OPEN FILE “SET_TYPE_PARAMETER_START.RVT" °5w
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT ‘gl'-l_-'
NOTE: THIS METHOD WILL NOT WORK FOR A SYSTEM FAMILY wo
=z
(7]
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DYNAMO SOLID BY THICKEN

Point.ByCoordinates

Line.ByStartPointEndPoint Curve.Extrude Surface.Thicken

Point

startPoint surface

endPoint thickness m
both_sides 8
=
Point.ByCoordinates (@)
H ot CREATES A CREATES A CREATES A <E,;
DYNAMO LINE DYNAMO SURFACE DYNAMO SOLID E
BY START BY EXTRUDING A BY THICKENING =)
AND END PTS LINE A SURFACE
CREATES DYNAMO POINTS EQUALLY ON BOTH
SIDES
>
14
=
11]
=
o
w
o
o
=
<
<
>
(=]
>
14
=
L
=
o
L
o
=
>
11]
o
NOTE
THIS CREATES ADYNAMO SOLID. THERE ARE OTHER WAYS TO CREATE SOLIDS. ALSO, THE SUR- I.'I_J
FACE IS THICKENED IN THE POSITIVE DIRECTION WITH A THICKNESS DEFAULT OF 1. ALSO TRY NEG (@]
VALUES OR CHANGING FROM TWO SIDED THICKEN TO ONE SIDED THICKEN z
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DYNAMO SOLID BY THICKEN - 1 SIDE

Point.ByCoordinates " z "
Line.ByStartPointEndPoint

startPoint

Curve.Extrude

Surface

Surface.Thicken

surface

> Solid

endPoint distance > Boolean thickness > N
| bothsides > =
| (@]
=z
CREATES A (o}
DYNAMO SOLID 5
BY THICKENING zZ
A SURFACE >
CREATES A CREATES A ON ONE SIDE VIA (=]
CREATES DYNAMO LINE DYNAMO SURFACE BOOL = FALSE
DYNAMO POINTS BY START BY EXTRUDING A
AND END PTS LINE
>
14
=
L
=
o
w
(O}
(o)
=
<
z
>
o
>
14
=
Ll
=
(o]
w
(O]
=
>
L
(14
NOTE
THIS CREATES ADYNAMO SOLID. THERE ARE OTHER WAYS TO CREATE SOLIDS. ALSO, THE SUR- '."_J
FACE IS THICKENED IN THE POSITIVE DIRECTION WITH A THICKNESS DEFAULT OF 1. ALSO TRY NEG (o]
VALUES OR CHANGING FROM TWO SIDED THICKEN TO ONE SIDED THICKEN z
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DYNAMO SOLID BY THICKEN - 1 SIDE - NEG THICKNESS

Point.ByCoordinates

startPoint

Line.ByStartPointEndPoint Curve.Extrude

curve > Surface

Surface.Thicken
surface > Solid

endPoint distance > Code Block thickness > N
o |-1; > both_sides > g
i (@]
Z
CREATES A (o)
Code Block Bocean DYNAMO SOLID s
TEENE BY THICKENING <
A SURFACE >
CREATES A CREATES A ON ONE SIDE VIA (]
CREATES DYNAMO LINE DYNAMO SURFACE BOOL = FALSE
DYNAMO POINTS BY START BY EXTRUDING A AND NEGATIVE
AND END PTS LINE THICKNESS
>
14
—
w
=
(&)
w
(O)
(@)
=
<
4
>
(=]
>
14
-
1|
=
(@]
L
(O]
=
>
w
©
NOTE
THIS CREATES A DYNAMO SOLID. THERE ARE OTHER WAYS TO CREATE SOLIDS. ALSO, THE SUR- ',"_J
FACE IS THICKENED IN THE POSITIVE DIRECTION WITH A THICKNESS DEFAULT OF 1. ALSO TRY NEG O
VALUES OR CHANGING FROM TWO SIDED THICKEN TO ONE SIDED THICKEN z
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DYNAMO SOLID : SWEEP PROFILE (CIRCULAR)

Select Model Element

Element Curve.PlaneAtParameter

CoordinateSystem.ByPlane

Element : 32161
> CoordinateSystem

Element.Curves

GETS THE LOCAL
COORDINATE SYSTEM
OF THE PLANE

element > Curve[]

ADDS A PLANE AT
START OF CURVE

SELECTS MASS LINE ON CURVE n
AND CONVERTS TO ud'
DYNAMO CURVE o
4
(o]
SWEEPS THE <Et
CIRCLE 2
“PROFILE” =
ALONG THE
SELECTED
Circle.ByCenterPointRadius Geometry.Transform Solid.BySweep
centerPoint Circle geometry > Geometry > Solid
radius > cs >
I 1
CREATES THE “PROFILE” MOVES THE “PROFILE” CIRCLE
CIRCLE AT THE GLOBAL FROM 0,0,0 IN GLOBAL COORDI-
COORDINATE 0,00 NATES TO THE LOCAL COORDI-
NATES OF PLANE ON CURVE
>
14
=
w
=
O
w
(&)
(o)
=
<
=
>
o
E
>
v
REVIT MASS CURVE GEOMETRY DYNAMO GEOMETRY
NOTES
CREATES A SOLID BY SWEEPING A PROFILE ALONG A CURVE. ANY CURVE WILL WORK AND ANY ||-|_J
CLOSED PROFILE COULD BE USED. CIRCLE WAS USED IN THIS CASE (o)
=
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REORDER LISTS OF POINTS BY ORDINATE

Select Model Elements

Element.Geometry

Select Elements

SortByFunction

Elements : 1610169 1610200
1610227 1610248 1610271

1610294 1610315 1610336 w
1610355 1610376 1610403 |.IJ
1610422 1610443 1610470 Point.X (o]

1610609 1610680 1610721 o > double
1610812 1610863 1610922 P o
! 2
Function g
SELECTS ALL THE CONVERTS SETS THE X SORTS OR <
REVIT POINTS IN NO REVIT POINTS COORDINATE REORGANIZES E

POINTS AND THE SORT “‘FUNCTION” IN
FLATTENS LIST EUNCTION THIS CASE
“X” COORDINATE
>
J22] =
121 J131 422 w
Jel J71 418l Jal J191 J9l J20l o gz =
: 171 J51 #6 o
| sl [o. Jiel 43 414 |
jal _J11 d1sl_J2l ]
o
=
ORIGINAL ORDER OF POINTS ;
NOTICE THE POINTS ARE “OUT OF ORDER” E
>_
o) damt dra) hroijzon ol 221 |
J13l J1al J1sld =
Jol 4 Ja Joi Jro1 Jinl 12l w
Jnm 421 31 Ja1 J8 g
wl
O
(@]
=
<
=z
NEW ORDER OF POINTS E
NOTICE THE POINTS ARE “IN ORDER” IN THE X DIRECTION
NOTE

FUNCTIONS ARE CREATED WHEN NOT ALL THE INPUT PORTS CONTAIN INPUT WIRES SUCH AS |'||_J
THE POINTS.X NODE IN THIS CASE. THE POINT.X IS USED AS A“CRITERIA” TO REORDER THE (@)
LIST. LIST BY FUNCTION ONLY WORKS IF THE FUNCTION IS RELATED TO THE LIST. =z
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STACKING DIAGRAMS USING 3D ROOMS

Categories

v Category
o
All Elements of Category
Category Elements

Rooms.

CONVERTS THE 2D ROOMS
TO 3D DYNAMO GEOMETRY

Flatten

SELECTS ALL ROOMS IN 7))
THE REVIT PROJECT w
(=]
DirectShape.ByGeometry o
Element.GetParameterValueByName z
Cone Block element ! (@]
H S el : B E
Material.ByName lement | | element
Material 7 view §
o 'w }ranspamn:y?mmuge | >-
o A
CREATES 3D ROOM OBJECTS IN
GETS THE ROOM NAME REVIT USING "DIRECT SHAPE" SETS THE TRANSPARENCY OF
OF EACH ROOM FROM AND ASSIGNS PREMADE EACH 3D ROOM OBJECT IN
THE REVIT PROJECT MATERIALS BASED ON ROOM REVIT
NAME NOTE: THESE ARE CUSTOM
NODES FROM THE CLOCK
WORK PACKAGE
>=
@
-
[11]
=
(@)
1]
(O)
(@]
=
<
4
>
(]
>
14
—
L
=
(@]
11}
(O)
E
>
11}
(14
STEP 1: OPEN FILE “STACKING_DIAGRAMS_START.RVT” °50)
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT gE
wo
NOTES: COLO/MATERIALS WILL SOMETIMES NEED TO BE ADJUSTED OR MAPPED 52
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TOTAL SURFACE AREA OF STRUCTURAL BEAMS

Family Types
W Shapes:W12X26 v

Element.Solids

Family Type Solid[]

CONVERTS THE REVIT
GEOMETRY OF BEAM
TO DYNAMO SOLID

All Elements of Family Type

- Family Type Elements

Solid.Area ﬂ

SELECTS ALL THE ; 8

INSTANCES OF solid double z

BEAM TYPE o

I =

<

GETS THE SURFACE ;

AREA OF EACH )

SOLID
Flatten Math.Sum
var[l..[1 values
|
FLATTENS THE AREA SUMS THE LIST OF
LISTTO 1 LIST EACH BEAM AREA

>

14

=

w

=

(o]

w

o

(o]

=

<

Z

>

(a)
STEP 1: OPEN FILE “BEAM_AREA_START.RVT” 3 en
STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT <£|.'|_.|
NOTES: ALT. METHOD IS TO EXTRACT SOLID AND GET SURFACE AREA wo
AND COULD BE USED ON MOST REVIT SOLID AND SURFACE ELEMENTS ‘l’-,z
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GET TOP SURFACE OF SLAB IN REVIT

Select
Element : 310484

Select Model Element

Element

element

>

Surface[]
I

Element.Faces

List

FROM REVIT

FR

point

SELECTS SLAB ELEMENT

GETSITHE Z

@1 Surface

Surface
Surface
Surface
Surface

WA WN

eL2 L1

CONVERTS
REV,
RFACES

HPT

16}

double
|

List
| -304.8

[}
1
20 -152.4
31 -152.4
47 -152.4
50 -152.4

L2 ju

list >

[}

list > int

element >

max

1

Surface.PointAtParameter
surface >
u >
v >

Point

=

REATES POINT ON THE
MIDDLE OF THE SURFACES

B |X[INDEX]; | >
INDEX

Surface

GETS ITEMAT INDEX
(IN THIS CASE
THE TOP OF THE

;| GETSINDEXINLIST gL AB SURFACE IS INDEX 1)
OF MAX VALUE

« GETS LIST MAX VALUE

DYNAMO NODES

REVIT GEOMETRY

DYNAMO GEOMETRY

NOTES: 1. GETTING TOP SURFACE OF A SLAB IN REVIT ONLY WORKS IN THIS EXAMPLE
IF THE SLAB TOP AND BOTTOM SURFACES ARE HORIZONTAL.
2. THE TOP SURFACE OF A SLAB IS NOT ALWAYS AT INDEX 1

NOTES
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GET SURFACES AT ENDS OF A REVIT BEAM

Surface.PointAtParameter

Line.ByStartPointEndPoint

> Line
>

startPoint

‘ Point.Add
>

point
vectorToAdd

endPoint

> 1

ADDS PT OR MOVES UNIT

VECTOR TO GLOBAL LOC. %)
AND CREATES A LINE TO e
o LP VISUALIZE ALL SUR- (o)
. E NORMAL VECTORS z
EXTRACTS o
SURFACES =
Select Model Element OF BEAM z
i StructuralFraming.Location Curve.PlaneAtParameter v e E
structuralFraming > Curve curve > Plane
SELECTS =
SINGLE GETS BEAM LINE
BEAM LocC.
{0,1}; | >
- COMPARES IF VECTORS ARE
GETS INDEX POINTING THE SAME DIR
OF VECTORS “IS ALMOST EQUAL TO” NODE
POINTING IN SAME DIR DOES THIS
>
14
-
w
=
o
w
o
=
>
w
o
>
,,,,, &
=
w
=
o
w
(O]
(®]
=
<
4
>
o
(7]
NOTES: 1. GETTING THE END SURFACES IN THE EXAMPLE ONLY WORKS ON A SINGLE BEAM =
2. THIS LOGIC COULD BE USED FOR MANY OTHER ADVANCED GEOMETRY ANALYTICS (o)
r4
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DYNAMO SURFACE BY CURVE EXTRUDE

Point.ByCoordinates

ADD A “DOUBLE”

Point

OR NUMBER D
TO THE L
INPUT PORT (=]
Line.ByStartPointEndPoint Curve.Extrude g
Code Block
e l = startPoint > Line (@)
’ endPoint > 5
2
CREATES A CREATES A CREATES A CREATES A (=]
DYNAMO POINT DYNAMO POINT DYNAMO LINE DYNAMO SURFACE
IN DYNAMO AT IN DYNAMO AT BY START BY EXTRUDING A
KT 0,0,0 AND END PTS LINE
>
14
=
w
=
(@]
w
O
(@]
=
<
=z
>
o
>
(15
-
1]
=
(@]
]
(]
=
>
w
(14
NOTE
THIS CREATES A DYNAMO SURFACE BY EXTRUDING THE LINE (CURVE). THERE ARE OTHER WAYS '."_J
TO CREATE SURFACES. ALSO, THE CURVE IS EXTRUDED IN THE POSITIVE DIRECTION OF THE O
CURVES LOCAL AXIS WITH A DISTANCE DEFAULT OF 1. ALSO TRY NEG VALUES. z
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Rectangle.ByWidthLength Surface.ByPatch
width > Rectangle closedCurve > Surface A
aQ
length > N S
o
| =
<
=
CREATES A RECTANGLE AT CREATES A SURFACE o
WIDTH AND LENGTH = 1 BY “FILLING IN
CLOSED PERIMETER
CURVES
>
x
(=
w
=
(@]
w
o
o
=
<
2
>
o
3
>
©
=
w
=
(®)
w
]
=
>
i
(4
NOTE
THIS CREATES A DYNAMO SURFACE BY COLLECING THE PERMETER CURVES OF THE RECTANGLE |
AND “FILLING” IN THE THE CURVES WITH A SURFACE. ALSO NOTE THAT THE CURVES MUST BE o
CLOSED FOR “PATCH’” TO WORK AND A RECTANGLE IS A COLLECTION OF CLOSED CURVES <
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SURFACE MULTIPLE PTS AT PARAMETERS LACING CROSS

Surface.ByPatch

|4 closedCurve > Surface

Code Block

Rectangle.ByWidthLength

Surface.PointAtParameter

surface

o1 o
ol 0.1
i 0.2
3 0.3
4 0.4
CREATES A SURFACE AT — P
WIDTH AND LENGTH = 1 —jsp
ORIGIN (0,0) — g
8 0.8
9 0.9
| e 1

@L2 @L1

CREATES MULTIPLE POINTS
AT PARAMETERS
LACING = CROSS

DYNAMO NODES

>
E
w
=
o
w
o
[6,0 o
3
(7.
7.0l =
>
(=]
[8.0l
[9.01
[10.0]
NOTE
THIS CREATES MULTIPLE POINTS E
AT PARAMETERS LACING = CROSS PRODUCT g
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SURFACE MULTIPLE PTS AT PARAMETERS LACING SHORT

Surface.ByPatch Surface.PointAtParameter

closedCurve )

Rectangle.ByWidthLength

surface

Code Block

u

\

Rectangle p= @
List (=]
6 e o
CREATES MULTIPLE POINTS z
- 0.1 AT PARAMETERS o
- 0.2 LACING = SHORT OR LONG E
300.3
20 0.4 1 £
CREATES A SURFACE AT - a
WIDTHAND LENGTH = 1 — g
ORIGIN (0,0) o 0.7
8 0.8
98 0.9
, e 1
@L2 @L1 {11}

g
L
1 =
(©]
L
o
(©]
=
:
>
=
NOTE
THIS CREATES MULTIPLE POINTS E
AT PARAMETERS LACING = SHORT OR LONG g

125|Page



/\ AUTODESK
UNIVERSITY

SURFACE MULTIPLE PTS AT PARAMETERS LIST AT LEVEL U

Surface.ByPatch

I

closedCurve ‘ Surface

Code Block Code Block

0..1: 0.1 | >

Rectangle p=

Rectangle.ByWidthLength

6 0 e ©
il 0.1 il 0.1
28 0.2 B 0.2
CREATES A SURFACE AT — — P
WIDTH AND LENGTH = 1 — g M 0.5
ORIGIN (0,0) 610.6 610.6
iz 0.7 0.7
8 0.8 8 0.8
9 0.9 9.0.9
el 1 10 1

{11}

@L2 @L1

@L2 @L1

{11}

Surface.PointAtParameter

I

CREATES MULTIPLE
POINTS

AT PARAMETERS

LACING = SHORT

LIST AT LEVEL @L1 FOR U

DYNAMO NODES

>
x
w
=
f10.10l (@]
w
o
o
=
<
=
>
(=]
[10.01
NOTE
THIS CREATES MULTIPLE POINTS E
AT PARAMETERS LACING = SHORT AND LISTAT LEVEL @L1AT U g

ALSO NOTE THAT LIST AT LEVEL YIELDS THE SAME RESULT AT LACING CROSS PRODUCT
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SURFACE MULTIPLE PTS AT PARAMETERS LIST AT LEVEL V

Surface.ByPatch

I

closedCurve ‘ Surface

Surface.PointAtParameter

Code Block

0..1: 0.1 | >

Rectangle p=

Code Block

Rectangle.ByWidthLength

I

6 0 e ©
il 0.1 il 0.1
28 0.2 B 0.2
CREATES A SURFACE AT — — P
WIDTH AND LENGTH = 1 — g M 0.5
ORIGIN (0,0) 610.6 610.6
iz 0.7 0.7
8 0.8 8 0.8
9 0.9 9.0.9
el 1 10 1

@L2 @L1 {11}

@L2 @L1

{11}

CREATES MULTIPLE
POINTS

AT PARAMETERS [
LACING = SHORT

LIST AT LEVEL @L1 FOR V

DYNAMO NODES

>

=

w

[10.10 g

1]

[0.6] o

(@)

=

[0.7] <

=z

a
[o.8]
[0.9]
[o.101
NOTE

THIS CREATES MULTIPLE POINTS E

AT PARAMETERS LACING = SHORT AND LIST AT LEVEL @L1 AT V g
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DYNAMO SURFACE NORMAL AT PARAMETER U=.5V =5

Surface.NormalAtParameter

surface

Surface.ByPatch
Code Block

closedCurve >
0.5;

Rectangle.ByWidthLength 0.5;

u

\"

-~ (2]
Rectangle “nl
Vector(X = ©.000, Y = 0.000, Z = 1.000, | ©
4
:
GETS THE NORMAL i ;
CREATES A SURFACE AT (UNIT VECTOR) ON A (a]
WIDTH AND LENGTH =1 SURFACE
ORIGIN (0,0) AT
U=0.5
V=05

>
=
w
1 =
(©]
w
o
(©]
=
:
>
(=]
NOTE
THIS GETS THE NORMAL UNIT VECTOR AT A SPECIFIC U V PARAMETER ON A SURFACE E
ALSO NOTE THAT THE U V PARAMETER MAY BE DIFFERENT WITH A REVIT SURFACE g
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DYNAMO SURFACE NORMAL AT POINT (0,0,0)

Surface.ByPatch

I

closedCurve Surface

Rectangle.ByWidthLength

CREATES A SURFACE AT
WIDTH AND LENGTH = 1
ORIGIN (0,0)

Rectangle p=

Surface.NormalAtPoint

surface
Point.ByCoordinates

‘ Point(X = ©.000, Y = 0.000, Z = 0.000) ’

CREATES A POINT AT 0,0,0 GETS THE NORMAL
(UNIT VECTOR)

AT SPECIFIC POINT

DYNAMO NODES

>
=
w
=
(©]
L
o
(©]
=
:
>
(=]
NOTE o
THIS GETS THE NORMAL UNIT VECTOR AT A SPECIFIC POINT ON A SURFACE =
ALSO NOTE THAT THE POINT MUST BE ON THE SURFACE ‘
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GET THE UNIT VECTOR THAT IS NORMAL TO A POINT
HOSTED ON A COMPLEX SURFACE

Code Block

Geometry.Explode

Surface.PointAtParameter

Cone.ByPointsRadius

startPoint geometry > Geometry[] surface > Point
endPoint 1 u >
startRadius EXPLODES CONE v >

INTO TWO SUFACES .

CREATES A CONE CREATES POINT ON THE
MIDDLE OF EACH SURFACE

Surface.NormalAtPoint Point.Add I- Line.ByStartPointEndPoint
surface > Vector point > Point startPoint > Line
point > L vectorToAdd > L endPoint >

I | I |
CREATES AUNIT VECTOR  ADDS POINT COORDINATES ~ CREATES LINE FROM
AT APOINT ON THE TO UNIT VECTOR POINT ON SURFACE
SURFACE NORMAL AND CREATES POINT TO POINT AT END
TO SURFACE IN NORMAL DIRECTION OF UNIT VECTOR
(FOR VISUALIZATION)

DYNAMO NODES

DYNAMO GEOMETRY

NOTES: 1. GETTING THE UNIT VECTOR NORMAL TO A SURFACE HELPS DETERMINE WHICH
DIRECTION THE SURFACE IS FACING.
2. THE NORMAL UNIT VECTOR POINT OUT FROM THE POSITIVE FACE OF THE SURFACE

NOTES
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FLIP SURFACE NORMAL ON A SIMPLE SURFACE

Code Block

Surface.PointAtParameter

Rectangle.ByWidthLength Surface.ByPatch

surface > Point

width > Rectangle p-4 closedCurve > Surface

length >

I CREATES A SURFACE
CREATES A RECTANGLE :
VR St s T il CREATES POINT ON THE a
A CLOSED “PATCH” Surface.FlipNormalDirection MIDDLE OF THE SURFACE =)
surface > Surface (©]
z
| ()]
FLIPS THE NORMAL E
DIRECTION OF THE Z
SURFACE >
()
Surface.NormalAtPoint Point.Add I- Line.ByStartPointEndPoint
surface > Vector —I point > Point startPoint > Line
} point > vectorToAdd > L endPoint >
1 | [ |
CREATES AUNIT VECTOR  ADDS POINT COORDINATES ~ CREATES LINE FROM
AT A POINT ON THE TO UNIT VECTOR POINT ON SURFACE
SURFACE NORMAL AND CREATES POINT TO POINT AT END
TO SURFACE IN NORMAL DIRECTION OF UNIT VECTOR
(FOR VISUALIZATION)
>
1%
-
T
=
o
w
)
(@]
=
<
Z
>
()
n
NOTES: 1. GETTING THE UNIT VECTOR NORMAL TO A SURFACE HELPS DETERMINE WHICH il
DIRECTION THE SURFACE IS FACING. o
2. THE NORMAL UNIT VECTOR POINTS OUT FROM THE NEGATIVE FACE OF THE SURFACE z
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Code Block Surface.PointAtParameter o 3 T
0.5; >
- PointAdd endPoint >
point . w
vectorToAdd DRAWS A LlNE I-u
I Cuboid.ByLengths Geometry.Explode FROM START OF 8
Wk I ceond Semenitl ADDS THE POINT AT UNIT VECTOR =
= THE CENTEROF ~ TOENDOFUNIT| o
] EXPLODES THE SURFACE AND VECTOR E
CUBE INTO 5 THE UNIT VECTOR TO =
CREATES 6 SURFACES . SHOW THE LOCATION OF s
A DYNAMO CREATES A POINT AND UNIT VECTOR END o
CUBE OF AUNIT VECTOR AT CENTER
1A OF SURFACE
ARROWS SHOW
UNIT VECTOR DIRCTION OF UNIT
LOCATION ——3 VECTOR
(BASED ON END POINT
/ LOCATION)
>
[
=
w
=
(@]
w
(O]
(o]
=
<
Z
>
(=)
)
NOTES: THE POINT OF THIS EXAMPLE IS TO SHOW HOW TO GET THE w
VECTOR NORMAL TO A SURFACE AND HOW TO “SHOW” THE o
UNIT VECOR AS A LINE WITH DIRECTION SINCE DYNAMO DOES NOT “DRAW’ VECTORS =
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GET THE UNIT VECTOR THAT IS NORMAL TO A POINT
HOSTED ON A SIMPLE SURFACE

Code Block

Geometry.Explode

Cuboid.ByLengths

Surface.PointAtParameter

width > Cuboid > Geometry[] surface > Point

length > | u >

height > List v >
@) Surface

L 1 Surface :

CREATES A CUBOID i Zt::i CREATES POINT ON THE m
B curface MIDDLE OF EACH SURFACE Q
5W Surface (@)

<

8Lz gL 16} (o]

EXPLODES CUBOID E

INTO SUFACES 4

>

(]

Surface.NormalAtPoint Point.Add I- Line.ByStartPointEndPoint
surface > Vector 1 point > Point startPoint > Line
point > vectorToAdd > L endPoint >

! 1 l |

CREATES AUNIT VECTOR  ADDS POINT COORDINATES ~ CREATES LINE FROM

AT A POINT ON THE TO UNIT VECTOR POINT ON SURFACE

SURFACE NORMAL AND CREATES POINT TO POINT AT END

TO SURFACE IN NORMAL DIRECTION OF UNIT VECTOR

(FOR VISUALIZATION)

>

14

=

L

=

o

L

o

(e}

=

<

4

>

(=]

(/2]

NOTES: 1. GETTING THE UNIT VECTOR NORMAL TO A SURFACE HELPS DETERMINE WHICH E
DIRECTION THE SURFACE IS FACING. (o)
2. THE NORMAL UNIT VECTOR POINT OUT FROM THE POSITIVE FACE OF THE SURFACE =z
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DYNAMO SURFACE SINGLE PT AT PARAMETER U=0 V=0

Surface.ByPatch Surface.PointAtParameter

closedCurve ) surface W

Code Block

o; __[>

Rectangle.ByWidthLength

(2]
L
=l
o
4
:
1 £
CREATES A SURFACE AT CREATES APOINT AT a
WIDTH AND LENGTH =1 PABAMETER
ORIGIN (0,0) \L; = g

>
=
w
1 =
(©]
w
o
(©]
=
:
>
(=]
NOTE
THIS CREATES A DYNAMO POINT(S) AT POINT AT PARAMETER(S) ON A SURFACE. E
ALSO NOTE THAT PARAMETERS FOR SURFACES ARE DEFINED BY U AND V COORDINATES AND g

RANGE FROM 0 TO 1
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DYNAMO SURFACE SINGLE PT AT PARAMETER U=0 V=1

Surface.ByPatch Surface.PointAtParameter

—
|{ closedCurve > I
Rectangle.ByWidthLength 15

Rectangle 3

=l

o

4

:

1 £

CREATES A SURFACE AT CREATES A POINT AT a
WIDTH AND LENGTH =1 F’A_RAMETER

ORIGIN (0,0) \L/J = ?

2]
i
.....
.....
.....
s
.....
o
.....
e

DYNAMO GEOMETRY

NOTE

THIS CREATES A DYNAMO POINT(S) AT POINT AT PARAMETER(S) ON A SURFACE.
ALSO NOTE THAT PARAMETERS FOR SURFACES ARE DEFINED BY U AND V COORDINATES AND
RANGE FROM 0 TO 1

NOTE
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DYNAMO SURFACE SINGLE PT AT PARAMETER U=1V=10

Surface.ByPatch

|t closedCurve > Code Block
i

0;

Rectangle.ByWidthLength
Rectangle

CREATES A SURFACE AT
WIDTH AND LENGTH = 1
ORIGIN (0,0)

Surface.PointAtParameter

surface

u

Vv

CREATES A POINT AT
PARAMETER

k=1

V=0

DYNAMO NODES

RANGE FROM 0 TO 1

>
=
w
=
(©]
w
o
(©]
=
:
>
(=]

NOTE

THIS CREATES A DYNAMO POINT(S) AT POINT AT PARAMETER(S) ON A SURFACE. E

ALSO NOTE THAT PARAMETERS FOR SURFACES ARE DEFINED BY U AND V COORDINATES AND g
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DYNAMO SURFACE SINGLE PT AT PARAMETER U=1 V=1

Surface.ByPatch

|t closedCurve b4

Rectangle.ByWidthLength

Code Block

1;
1;

Rectangle

CREATES A SURFACE AT
WIDTH AND LENGTH = 1
ORIGIN (0,0)

Surface.PointAtParameter

CREATES A POINT AT
PARAMETER

k=1

V=1

DYNAMO NODES

RANGE FROM 0 TO 1

>
=
w
=
(©]
w
o
(©]
=
:
>
(=]

NOTE

THIS CREATES A DYNAMO POINT(S) AT POINT AT PARAMETER(S) ON A SURFACE. E

ALSO NOTE THAT PARAMETERS FOR SURFACES ARE DEFINED BY U AND V COORDINATES AND g
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DYNAMO SURFACE SINGLE PT AT PARAMETER U=0.5 V= 0.5

Surface.ByPatch Surface.PointAtParameter

closedCurve b4

Rectangle.ByWidthLength

Rectangle

CREATES A SURFACE AT CREATES APOINT AT
WIDTH AND LENGTH =1 PA_RAMETER
ORIGIN (0,0) Uu=0.5

V=05

DYNAMO NODES

>
=
w
=
(©]
w
o
(©]
=
:
>
(=]

NOTE

THIS CREATES A DYNAMO POINT(S) AT POINT AT PARAMETER(S) ON A SURFACE. E

ALSO NOTE THAT PARAMETERS FOR SURFACES ARE DEFINED BY U AND V COORDINATES AND g

RANGE FROM 0 TO 1
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DYNAMO SURFACE UV PARAMETER AT POINT

Surface.ByPatch

I

closedCurve Surface

Point.ByCoordinates

Rectangle.ByWidthLength

surface

Surface.UVParameterAtPoint

> recange
[

‘ Point(X = ©.600, Y = 0.000, Z = 0.000)

CREATES A SURFACE AT
WIDTH AND LENGTH = 1
ORIGIN (0,0)

CREATES APOINTAT 0,0,0

GETS THE UV PARAMETER
AT SPECIFIC POINT

DYNAMO NODES

>
=

w

1 =

(©]

L

o

(©]

=

:

>

(=]

NOTE o
THIS GETS THE U V COORDINATES AT A SPECIFIC POINT ON A SURFACE =
ALSO NOTE THAT THE POINT MUST BE ON THE SURFACE ‘
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Level 1 v | Views view > TextNote
location >
II / | —q text >
POiNt B /4 alignment >
1 type > n
THIS NODE keepRotatedTextReadable > "6"
SELECTS THE ;glge "TEXT_00TB"; | > rotation > o
VIEW WHERE [
DEF. o
THE TEXT THE =
NOTE WILL BE POINT THIS NODE HorizontalTextAlignment.Left THIS AMAZING OOTE <
CREATED WHERE aﬁzl\r:lrE'?HE HorizontalTextAlignment DYNAMO NODE E
e s ' CREATES A TEXT o
TEXT STRING" Left NOTE OBJECT IN REVIT
NOTE NOTE THAT
wie | WL THIS NODE THE INPUT PORTS
BE/WILL
START DEFINES THE “TYPE". "KEEP". AND
DISPLAY ’ )
ALIGMENT OF ROTATION ARE USING
THE TEXT NOTE DEFAULT VALUES (SEE
(HORIZONTAL IN
NOTES)
THIS CASE)

TEXT_OOTB

(YAY DYNAMO DOES TEXT PREVIEWS NOW!)

DYNAMO TEXT PREVIEW

DYNAMO

TEXT_OOTB

REVIT TEXT

REVIT

NOTE
THIS CREATES TEXT NOTES IN REVIT USING OOTB NODES

NOTE

140 | Page



{\ AUTODESK
UNIVERSITY

TEXT TO UPPERCASE PLAN VIEW NAMES START

4 6
1 2 3 z 5 Element.SetParameterByName 7))
Element Types M4 element varfl..l Eemen: FEIELE w
Q
ViewPlan v | Types ) / parameterName VThevalu [ pameteiame o
element type ' value z
(s} (s8]
THIS NODE 24 o
THIS NODE String.ToUpper
seLecTs AL [ERTTRY S__/ ( =
SELECTS str st p ]
THE VIEW THE VIEW PLANS [ View tare"; > THIS NODE =
PLAN IN THE REVIT o =il | SETSTHE >
FAMILY PROJECT THIS NODE THIS NODE VIEW NAME o
THIS NODE GETS THE VIEW CHANGES OF EACH
INPUTS NAME OF EACH ALL THE PLAN VIEW TO
THE VIEW PLAN VIEW UPPER CASE
PARAMETER NAMES TO
NAME UPPER CASE
rle,:\:umln:l-m\_ﬂuvnn\cu_wmyl:_pw’:\.mn ~ E;-:O: Views (all) - — -
80, Views (al) = - Floor Plans B
= Floor Plans 01 - ENTRY LEVEL
OiSkptiylevel 01 - ENTRY LEVEL - FURNITURE LAYOUT o
01 - Entry Level - Fumiture Layout 02- FLOOR w
02- Floor 03-FLOOR - (72)
03 - Floor 2 ROOE = ;
Roof SITE
) ‘Sitz - Ceiling Plans 8
- Ceiling Plans 01 - ENTRY LEVEL m
01- Entry Level 02- FLOOR B
02 - Floor
03 - Floor 0 i?);)?oon E
Roof —
>
=
VIEW NAMES BEFORE VIEW NAMES AFTER =
4
STEP 1: OPEN REVIT SAMPLE PROJECT “TEXT_TO_UPPERCASE_PLAN_VIEW_NAMES_START.RVT” °5u,
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT EE
NOTES: THE METHOD ABOVE WORKS WELL WHEN CHANGING MANY VIEW NAMES TO UPPER CASE | woO
=z
(2]
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TEXT TO UPPERCASE SHEET NAMES

S All Elements of Category

m Category I category Elements

o

Code Block

“Name*; | >
o

parameterName

Element.SetParameterByName

element Element

str p=4 str string

o L

THIS NODE THIS NODE 8
SELECTS SELECTS ALL )
THE ROOM THE INSTANCES o)
CATEGORY OF ROOMS >
IN THE REVIT
PROJECT THIS NODES (@)
SETS ALL THE s
UPPER CASE <
TEXT TO THE =
ROOM NAME s
PARAMETER
o
THESE NODES THESE NODES
“GET" OR CHANGE ALL
DISPLAY THE THE TEXTIN
CURRENT NAME THE
OF THE ROOM PARAMETER TO
UPPER CASE
=
w
>
|:
>
w
(14
STEP 1: OPEN REVIT SAMPLE PROJECT “TEXT_TO_UPPERCASE_ROOM_TEXT_START.RVT” °5u,
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT g_’E
NOTES: THE METHOD ABOVE WORKS WELL WHEN CHANGING MANY ROOM TEXT NOTES wo
TO UPPER CASE la-,z
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TEXT TO UPPERCASE SHEET NAMES

3 4 5
2 6
I All Elements of Category String.ToUpper - coceﬂk elemert Element LIQJ
Sheets. 7| Catesory e arecory sheet string . Al ; - o
= vaLe 4
THIS NODE =1 g
SELECTS ALL
THIS NODE
e i e N :
SHEET
CATEGORY |PROJECT NAME $ THE TEXTIN THE | THESE NODES a
SHEET NAME SET ALL THE
TO SHEET NAMES
UPPER CASE TO UPPERCASE
Title Blocks (1) ~| E8 Edit Type o
Graphics 2 1]
Scale i1:100 :
it ;
{ [FoorPLEN OQuner 8
Project Name m
Project Browser - rac_advanced_sample_project.nvt X C FLOOR PLAN > g
=-E Shegislz = = L
i+ Al - FLOOR PLAN — S ;
a2 - SECTIONS Al r
9] Fomie ° i — 2
#-[@) Groups w
& Revit |inks m
STEP 1: OPEN REVIT SAMPLE PROJECT “TEXT_TO_UPPERCASE_SHEET_NAMES_START.RVT’ °5u,
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT g_’E
NOTES: THE METHOD ABOVE WORKS WELL WHEN CHANGING MANY SHEET NAMES TO UPPER wo
CASE =z
(/)]
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TEXT TO UPPERCASE TEXT NOTES

Categories

Text Notes

v | Category

SELECTS THE TEXT
NOTE CATEGORY

All Elements of Category

Category Elements

TextNote.Text

textNote >

SELECTS ALL THE
TEXT NOTES IN THE
PROJECT

string

GETS THE TEXT
FROM THE
TEXTN

DYNAMO NODES

TextNote.SetText

StrinEfobippar textNote > void
str > str vallie >
CHANGES THE TEXT SETS THE TEXT
TO UPPER CASE ON THE TEXT
NOTES
Exterior overhead —— EXTERIOR OVERHEAD —— >
canopy. See structural CANOPY. SEE =
sheets for additional ?(T)EL,JACDTDUI'I?Q)LN?ATEETS =
. . . =
Infermatiridetalls INFORMATION/DETAILS @

BEFORE CASE CHANGE AFTER CASE CHANGE

STEP 1: OPEN REVIT SAMPLE PROJECT “TEXT_TO_UPPERCASE_TEXT_NOTE_START.RVT”

STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTES: THE METHOD ABOVE WITH CHANGE ALL TEXT NOTES TO UPPER CASE, REVIT'S
UPPER CASE FUNCTION ONLY ALLOWS ONE TEXT NOTE TO BE CHANGED AT A TIME

STEPS &
NOTES
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HOW DYNAMO SELECTS REVIT ELEMENTS

When you select a Revit Element
using DynamoBIM it displays the

Element ID

(2]

=

Select Model Element S

o

2

Elements 2

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

&

-

L

=

o

L

o

E

>

L

(14
% e
NOTE: THIS SHOWS HOW DYNAMO SELECTS REVIT ELEMENTS, ONCE THE REVIT ID IS DISPLAYED ‘gl-'l_-'
IN DYNAMO THEN DYNAMO HAS SELECTED THE REVIT ELEMENT Eo
4

(%)
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TRUE LOCATION OF CURVE OF BEAMS

Element.Geometry

element

Select Model Element

. " Geometry.Translate
StructuralFraming.Location Element.GetParameterValueByName 3
Vector.ZAxis

m Element pefey <trcturalFraming element > var(l.ll
Element : 1417814 — < parameterName > Lug’
7.036 o
Code Block = -97.036,] Z = -1.000) ] EndPoint = Point(X z
e S
=
GET THE SOLID | BEAM CURVE "Z" OFFSET TO THE TOP OF THE
GEOMETRY OF | > PARAMETER GEOMETRIC BM
THE STRUCT (NOTE: THE OF THE BEAM TOP CENTER
BEAM GEOMETRIC (NOTE: THE BM
(NOTE THE "TOP" OF THE CURVE AND BM
TOP OF BEAM BEAM) GEOMETRIC TOP
LOCATION) ARE OFF BY THIS
VALUE)
= e -
T BMCURVE LOC QF
<s
£0
BM GEOMETRIC (SOLID) oy
LOC
Level 01
< Ol _ Ou
CcmstuimsLmEI e o1 2 | ~ >-
2:::::; Offset ICICH 2 14
End Leve Offzet | PO =
Cross-Section Rotation |0.000" ] Ll
Geometic Posion A =
L — 1 e 8
e > O
e H E
z Offset Value i j >
Materials and Fmi_svl-es —= 2 L
sz!uruﬁ::::lal Material Steel ASTMAZS2 LJ (14
Stick Symbol Location | Center of Geometry
Start Connection _None
End Connection None v
THE BEAM CURVE LOCATION WILL NOT BE AT THE BEAM GEOMETRIC (SOLID) JUSTIFICATION LOC (TOP
CENTER IN THIS CASE) IF THE “"Z" OFFSET VALUE IS NON-ZERO, THEREFORE, YOU MUST CORRECT THE 05‘,,
BEAM CURVE LOC BY THE METHOD ABOVE. ww
Also note that this method shown above will not work if your beam reference work plane is not o
horizontal. In that case you would need to change the vector input from "z" to another vector that is wo
perpendicular to your work plane but this case is not that common. "’_,Z

146 |Page




{\ AUTODESK
UNIVERSITY

CREATE VECTOR BY TWO POINTS

Point.ByCoordinates

Code Block
0; [>

X > Point

(2]
Vector.ByTwoPoints g
‘ Point(X = ©.008, Y = 0.000, Z = 0.000) ‘ o
Vector Z
CREATES A DYNAMO o
POINT AT 0,0,0 AND AT 2,2,2 s
<
4
‘ Vector(X = 2.000, Y = 2.000, Z = 2.000, Leng E
Point.ByCoordinates
Code Block : CREATES AVECTOR
L > Point FROM TWO POINTS
2; [>
‘ Point(X = 2.000, Y = 2.000, Z = 2.000) ‘
POINT 2
X
VECTOR
>
x
VECTOR L
POINT 1 LENGTH S
=2°2° 2 =
o
2
Y P
>
/ 2 ;
Z
(/2]
NOTES: 1. VECTOR SHOWN IS NOT A UNIT VECTOR, UNIT VECTORS HAVE ALENGTH =1 E
2. VECTORS (AS SHOWN) COULD DEFINED BY TWO POINTS A START AND END (o)
VECTORS ARE GENERALLY USED TO DESCRIBE A DIRECTION 4
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CREATE UNIT VECTOR FROM VECTOR VIA NORMALIZE

Vector.Normalized

Point.ByCoordinates

vector > Vector

“NORMALIZES” OR CREATES AUNIT

—VEJSJﬁR:ERQMﬂECfOR:tENﬁZTHAL‘
= 0.577, Y = 0.577, Z = 0.577, Length = 1.00

Code Block
0; | >

e > Point

Vector.ByTwoPoints

Point(X = ©.000, Y = 0.000, Z = 0.000)

| CREATES A DYNAMO
POINT AT 0,0,0 AND AT 2,2,2

start > Vector
end >

’ Vector(X = 2.000, Y = 2.000, Z = 2.000, Leng

CREATES AVECTOR
FROM TWO POINTS

Point.ByCoordinates

Code Block
2; >

X > Point

’ Point(X = 2.000, Y = 2.600, Z = 2.0600) ‘

DYNAMO NODES

POINT 2
UNIT X

VECTOR

VECTOR
LENGTH

=11

POINT 1

DYNAMO GEOMETRY

NOTES: 1. VECTOR SHOWN IS AUNIT VECTOR, UNIT VECTORS HAVE A LENGTH = 1
2. VECTORS (AS SHOWN) COULD DEFINED BY TWO POINTS A START AND END
VECTORS ARE GENERALLY USED TO DESCRIBE A DIRECTION

NOTES
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GET REVIT VERSION AND BUILD

This Node Selects

e the Revit File
Browse... >
E:\floor.0002.rvt '
PR [FORTEE These Nodes Read
‘ path file ) file string the Text From
O o the Revit File
(Sim to opening up .rvtin
notepad)
Code Block
4 "R\ee\@v\0i\ot\e \@B\ou\ei\el\ed\e"; |> These nodes m
o Tell: DynamoBIM to 8
only collect Text >
between The Words g
e "Revit Bqlld and Last" <
B [fleawesier'; | > (0" Designate Spaces) | Z
5
6 This node
FEm Splits the Text
st, - based on
separater0 / Nodes 4 and 5
separateri
oo
Coce Boce This node extracts
x |x[1]; |> = =
(1) item on the list
PR, Revit Version
and Build Number!
STEP 1: LOCATE THE REVIT FILE USING THE “FILE PATH” NODE L17)
STEP 2: OPEN ANEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT gfl'-l_-l
NOTE: THIS METHOD WILL EXTACT THE REVIT VERSION AND BUILD NUMBER OR THE REVIT wo
PROJECT FILE USING THE “TEXT” WITHIN THE .RVT FILE g,—,z
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GET WORKSHARING STATUS OF REVIT

This Node Selects

File Path

the Revit File
2 3 These Nodes Read
‘ File.FromPath File.ReadText the Text From
= ﬁ:’ e 5‘;’"5 the Revit File

(Sim to opening up .rvtin
notepad)

Code Block

4 "W\@o\er\ek\es\eh\ea\er\ei\en\eg\e"; | > These nodes

o Tell: DynamoBIM to
only collect Text
between The Words
Code Block "Worksharing and User"
B ["v\es\ee\or\on\ea\em\oe\e™; | > ("\0" Designate Spaces)
u]

6 This node
String.Split Splits the Text

str = - stringll based on
\ separaerd / Nodes 4 and 5

separateri

This node extracts
(1) item on the list

and will display
Worksharing Status

Code Block

7 RNt

Not Worksharing
B Central
C Local

DYNAMO NODES

STEP 1: LOCATE THE REVIT FILE USING THE “FILE PATH” NODE

STEP 2: OPEN A NEW DYNAMO FILE, PLACE NODES AS SHOWN AND RUN SCRIPT

NOTE: THIS METHOD WILL EXTACT THE WORKSHARING STATUS OF THE REVIT
PROJECT FILE USING THE “TEXT” WITHIN THE .RVT FILE

STEPS &
NOTES

BES219753-L
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