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Structural Desigh Dynamo Package




Overview

Structural Design Dynamo Package

e Supports various structural workflows in Dynamo and Revit

* Nodes are shared with example scripts to automate

workflows
* Cross-industry nodes
e Compatible with Dynamo 2.6

70 nodes and the number is growing...
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Selection.PickElements Selection.PickObjectsOfCategory

statusPrompt > Elements
category > Elements
. refresh >
Selection | | objectrype >
Structural Design Dynamo Package statusPrompt >
Selection.PickElementsByRectangle _
preselection >
refresh > Element[] %
AUTO refresh >

e Selection Nodes

o 6 nodes to enhance default Dynamo selection Selection.PickFaces
of Revit model elements statusPrompt g races
refresh >
o Filter selection by categories AUTO

o Different types of selection

Selection.PickObjects
= Pick Element, objectType > Elements

PickElements
_ statusPrompt >
" Pick Elements by Rectangle B , " . PickElementsByRectangle
= Pick Faces - JP PickFaces

Selection.ActiveSelectionOfCategory

PickObjects

category > Elements Selection.ActiveSelection

refresh > refresh > Elements PickObjectsOfCategory

AUTO AUTD " ActiveSelection

ActiveSelectionOfCategory




Concrete Detailing

Structural Design Dynamo Package

Rebar Nodes

o 53 nodes to automate rebar detailing

O

O

Area & Path reinforcement

Fabric Sheet reinforcement

Typical Rebar Designs

Rebar Visibility Control

FreeFormRebar
FromCurve
FromCurves
FromCurvesAndShape
SetRebarShapeld
SetSolidInView

SetUnobscuredInView

CreateBasedOnHost
RemoveAreaReinforcementSystem
SetHooks

SetSolidInView

SetUnobscuredInView

CreateByCurveAndShapeCode
RemovePathReinforcementSystem
SetHooks

SetSolidInView

SetUnobscuredInView

OpeningDiagonalRebarCurves
OpeningStirrupShapeCurves
OpeningStraightRebarCurves
OpeningUShapeCurves

StirrupShapeCurves

SetDistnbutionType
SetlayoutAsFixedNumber
SetlLayoutAsMaximumSpacing
SetLayoutAsMinimumClearSpacing
SetLayoutAsNumberWithSpacing

SetlLayoutAsSingle

RebarBarType
RebarHookOrientation
RebarHookType
RebarShape
RebarStyle
RebarCenterlineCurves
RebarDiameter
RebarHostCover
RebarHostElement

RebarProperties



Concrete Detailing

Structural Design Dynamo Package L

NEW N d Properties.SetHookRotationAngle RebarEndTreatmentType FabricArea.Create
¢ odaes v
rebar > Rebar e RebarEndTreatmentType hostElement > FabricArea
hookRotationAngle > e >
PRSI . ] fabricSheetTypeld >
- FabricSheetType
location >
Al42 v | FabricSheetType
Properties.GetHookRotationAngle lapSplicePosition .
rebar N Angle additionalCoverOffset >
rebarEnd > FabricLocation AUTO
BottomOrinternal v | FabricLocation
AUTO
FabricArea.RemoveFabricReinforcementSystem
Properties.SetEndTreatment fabricArea > FabricSheets
FabricLapSplicePosition
rebar > Rebar PP o
Aligned v | FabricLapSplicePosition
endTreatmentType > . : :
FabricArea.SetSolidinView
barEnd >
reparen fabricArea > FabricArea
e FabricSheet.SetSolidinView e b
: : fabricSheet > FabricSheet e >
Properties.EnableHookLengthOverride
view >
rebar > Rebar o
solid >
enable > . .
AUTO FabricArea.SetUnobscuredinView
AUTO
fabricArea > FabricArea
- : FabricSheet.SetUnobscuredinView view 3
Properties.IsHookLengthOverrideEnabled
fabricSheet > FabricSheet
rebar > Enabled unobscured >
view >
AUTO AuTE
unobscured >
AUTD




Concrete Detailing: Process

Structural Design Dynamo Package

1

Retrieve Model
Data

Dynamo Geometry

Rebar Generation

Dynamo Player

G,

@

Wall Opening Reinforcement
E Z Run completed

v Straight Rebar Diameter

|H12

v Straight Rebar Extension [mm]

|1.Dr

Dia
v

& Rebar Visibility

Dia

Tl

v Two Layers"

B

True

v Stirrup Rebar Diameter -

|HE

v Stirrup Rebar Height [mm] -

360

Top Boundary Rebar Spacing [mm] :
v
140

O




Concrete Detailing

Structural Design Dynamo Package

 Automated process of reinforcement detailing around wall openings

One Layer Two Layers & Two Layers &

Top Stirrups with U-shape Top Stirrups are Closed
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Crop View | -
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Dynamo Player

Simple way to execute Dynamo scripts in Revit

 Default directory for scripts

* Filtering visible scripts

* Viewing the status of current scripts

* Launching a script

* Providing input for scripts in Dynamo Player

* Editing a script in Dynamo

Dynamo Player

el A

o |

Dynamo Player

<{C @

ILoad Steel Connections from Library
= Ready

Apex Haunch
= Ready

Base Plate By Member End Forces
= Ready

Base Plate using sample connection type -
& /' ready

Base Plate using sample connection type -
B ' ready

Base Plate
= Ready

Bracing I splice - additional object
= Ready

Clip angle - beam to beam
& /' ready

Clip angle - beam to column By Analysis Re
B /' ready

Clip angle - beam to column
& /' ready

Double Side Clip Angle
B /' ready

End plate with bolts for railing posts
& / ready

End Plate
B /' ready

m Flange haunch - beam to column

Portal Frame.rvt

Wall.Opening.Reinforcement
B /' Ready

i = i3 =T
v Straight Rebar Diameter

H12 v

v Straight Rebar Extension [mm] :

£00
v Diagonal Rebar Diameter

H12 v

v .Zl'ag-::unzl Rebar Length [mm]
||5|ED

o Two Layers :

_u

True

v, Stirrup Rebar Diameter -
Ha ¥

o/ Stirrup Rebar Height [mm]
|3|3D

o Top Boundary Rebar Spacing [mm] :
|'_em

o/ TopStirrupis Closed -

B

True

./ Bottom Boundary Spacing [mm]

|"_e:+c]

v Side Boundary Spacing [mm] :
|‘_ED

Precast Building.rvt



Dynamo Player

Inputs & Outputs

e Supported input types
o Select Model Element
o Select Model Elements
o Categories
o Element Types
o File Path

o Directory Path

o String

Remove
Create Group
O Leve|S Remove from Group
Add To Group

o Boolean Freeze

v |  Preview

O N um be r Show Labels

Rename Node...

v | s Input

Is Qutput
Help...

o Number Slider
o Integer Slider

o Views

o Number From Feet and Inches

Outputs

o Watch nodes

Connection Type Name

Dynamo Player

<{C

Dynamo Player

<{C

Remaove

Create Group

Add To Group

Freeze

v | Preview

Show Labels

+ | Is Qutput

Help...

Remove from Group

Rename Node...

Show Raw Data

Grout.Tubes
E # Inputs needed

v, Grout Tube
Solid Wall - Grout tubes:D24

v, Tube on Top
Solid Wall - Tube On Top:D24

o Distance from Edge [mm] :

|'50:|

o/ MaxDistance Between Elements [mm] :

FDDJ

v Ignore Max Distance Between Elements :

False
v, .'JLII'I'ItIE'F of Grout Tubes :
4 g

Y Select Faces

Nothing selected.

Precast.Building.rvt

v

-

'Load Steel Connections from Library
= / fun completed

Library File Path :

| Browse

_tomek\Desktop\P\Datasets\Libraries\Steel-Connection-Library.rvt
Connection Type Name :

Listw
BN List
0 Double purlin splice angle connection
I Listw
0 Gusset plate to column and base plate
28 list v
0 Gusset plate for 2 diagonals - Typel
1 Gusset plate for 2 diagonals - Type2
3N List ¥
0 Single tube brace gusset - Typel
1 Single tube brace gusset - Type2
4| listw
0 Base plate - Typel
1 Base plate - Type2
2 Base plate - Type3
3 Base plate - Types
3 Llistw
0 Moment end plate - Typel
1 Moment end plate - Type2
BN List v
0 Knee of frame bolted, with haunch - Type2
1 Knee of frame bolted, with haunch - Typel
2 Knee of frame bolted, with haunch - Type3
A List v
0 Double tube brace gusset - Typel
1 Double tube brace gqusset - Type2
2 Double tube brace gusset - Type3
8 Listw
0 Apex haunch - Typel
g8 list v
DN Gusset plate at one diagonal




Dynamo Player

<C ©,

Grout Tubes

Precast Concrete Detailing D &

v Select Faces :

. [ Select ]
Structural Design Dynamo Package '\ Faces :529890 520801
\./ Grout Tube :
Solid Wall - Grout tubes:D24 v
° v Tube on Top :
° GrOUt TUbes AUtomatlon Solid Wall - Tube On Top:D24 v
o Get point parameters based on specified division v e
. v Max Distance Between Elements [mm] :
o Calculate grout tube rotation angle . ooo
;/ Ignore Max Distance Between Elements :
Adding Grq
Points of JrSertion ' o
\ - K 3 Number of Grout Tubes :
/ : 5u|:1:.F«uInL|'-|.I:P'ar:|me 1"'\'"“" :‘::I . 4
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Frame Design

Structural Design Dynamo Package

* Frame Designh Automation

o 10 nodes to automate frame design

Frame.ByWidthHeightAngles

insertionPoint > 2DFrame
vector > Columns
width > Beams
height >
angle >

AUTO

Frame.SideRailsEavesBeams

columns > Beams

heights > Points

AUTO

Frame.ByWidthHeights

insertionPoint >
vector
width
height1
height2

2DFrame
Columns

Beams

AUTO

Frame.Purlins

rafters >
number
dp1
dp2

W v v

Purlins

Points

AUTO

ByWidthHeightAngles

ByWidthHeights

Purlins

Frame.Copy
frame2DGeometry > 2DFrames
equalSpacing > Columns
numberOfTimes > Beams
spacing >
varyingSpacing >
flip >

AUTOD

SideRailsEavesBeams
" * VBracings
" ® XBracings

Copy

DisallowJoinAtEnd

FlipEnds

CanFlipEnds

Frame.XBracings

points >

7o0Nnes >

XBracings

AUTO

Frame.VBracings

points >

7ones >

VBracings

AUTO

RevitFrame.Disallow]oinAtEnd

structuralFraming >

end >

StructuralFraming

allow >

RevitFrame.FlipEnds

structuralFraming >

StructuralFraming

AUTOD

RevitFrame.CanFlipEnds

structuralFraming > Boolean

AUTD




Frame.SideRailsEavesBeams

Frame Design —
poms

heights >

Frame.VBracings

points >

Zones >

Structural Design Dynamo Package

Frame.ByWidthHeights Frame.Copy

insertionPoint > 2DFrame frame2DGeometry > 2DFrames !
Heights Zones
vector > Columns equalSpacing Columns
width ? Beams numberOfTimes Beams
height1 > spacing
height2 > varyingspacing
flip : Frame.Purlins
> _. . Frame.XBracings
2 E“__- \\“&H\ zones ?




PortalFrame3DRevit.dyn*

(v)| 15 >

number of frames

Frame.ByWidthHeights

insertionPoint

height1

|| Analyze

8 Steel Connections

b 3 Structural Design

Automatic

Dynamo Geometry

2DFrame

frame2DGeometry

EN

e

-
s

=

vector ? Columns
width > Beams
height >
height2 >

Code Block

m r\ -1 ;

withEqualSpacing
numberOfTimes

spacin

g

0
Q
M
J
g

uq
L

2DFrames
Columns

Beams

NN VY | V| Y

Frame.Side /it :

columns
&

heights >

o

L

=

N

O




Truss Design
Structural Design Dynamo Package

insertionPoint > Chords
vector > BottomChordMNodes
* Truss Design Automation e PR poerchordiodes
startHeight > Diagonals . SpatialTypelByFourCurves
. endHeight > Posts
o 4 nodes to automate frame design o , SpatialTypelByPoints
posts > SpatialTypelByTwoCurves
¢ Warren truss firstDiagonalUp >
removeTrianglesAtEnds > Warren
e Special truss d1 >
dz >
o By boundary points Ao

o By two curves

Truss.SpatialType1ByPoints

O By four curves contourPoints > TopNodes
divisionA > BottomNodes
¢ Easy Of usage divisionB b TopMembers Truss.SpatialType1ByFourCurves
depth by BottomMembers contourCurves > TopNodes
Diagonals divisionA > BottomNodes
. divisionB > TopMembers Truss.SpatialType1ByTwoCurves
depth > P T T contourCurves > TopNodes
Diagonals divisionA > BottomNodes
o divisionB > TopMembers
depth > BottomMembers
Diagonals
AUTO




Truss Design

Structural Design Dynamo Package

 Examples




Truss Design

Structural Design Dynamo Package
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Structural Analysis for Dynamo
Package
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Automate Structural Analysis

Structural Analysis for Dynamo Package, Robot Structural Analysis Professional
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Automate Structural Analysis

Structural Analysis for Dynamo Package, Robot Structural Analysis Professional

" ByAnalyticalNodes

* Create Analytical Model in Robot EblE
. . " ByPoints
o Analytical Nodes, Lines, Surfaces
ByCurves
* Set Attributes: Section Shapes, Gamma Angles, Materials / ByLines

" ! SetGammaAngle

* Definition of Boundary Conditions
#. SetGammaAngle

o Supports, Releases

" SetMaterialByName

* Definition of Loads "} SetMaterialByName

SetReleaseByName

o Load cases

" SetReleaseByName

o Applying: nodal, linear and surface loads

” SetSectionByName

* Running Calculation from Dynamo e

EndNode

* Q@Getting results of the analysis from RSA in Dynamo y

" StartNode




Internal Forces
labels 1500 labels:values

Automate Structural Analysis =1

Structural Analysis for Dynamo Package, Robot Structural Analysis Professional 500
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e Join beta

o https://feedback.autodesk.com/key/RSA Feedback
/\ AUTODESK.

Autodesk Robot Structural Analysis Feedback
Community

Thank you for participating in Autodesk Robot Structural Analysis Preview program.

As you download and test this version, we are kindly asking you to provide your feedback and assist us with further testing. Your
suggestions will help us to fine-tune Robot Structural Analysis release next year. Please complete a short survey to give us your
feedback on new features.

Robot Structural Analysis Team

Log in or Create Account.
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Autodesk Analytical Model 2021 Dynamo Package, Autodesk Revit 2021 B pn et Between tategone:

v Select Model E.EIT'IE'I'I'[S.:

| Select |
* Adjust Elements Between Categories Count: 162 _sow more
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 Works with Dynamo 2.6 and Revit 2021
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Automation of Steel Connections

Autodesk Steel Connections Dynamo Package, Autodesk Revit 2020

e Steel Connections for Dynamo
o New Dynamo nodes to model steel connections

o Out-of-the box scripts ready to be run in Dynamo Player

Define the zones for which the elements
are joining to each other to create a

bd on slant angle -.___.:?""

=\ I — elements using a rang
L ¥

elements.
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A *
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W /' Ready
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[/ [ |
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Front plate splice
W /' Ready

Gable Wall End Plate
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h connection is
nut elements
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Indexes as order for input elements.
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* Nodes for Steel Connections that Read Analysis Results FI

o Read analysis results for load cases, combinations and

envelopes

o Analysis results are used to drive automatic connection

lacement
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o Faster design iteration
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* Nodes that Load Steel Connections from Libraries
o Save libraries of connections as Revit project files

o New nodes for rule-based loading of connections from

libraries

o Automatically load the required pre-configured conne QR o —

connectionType
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types
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purlin splice angle conn

ConnectionType.LoadFromFile
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filePath ConnectionType 2 List ) | _
@ Gusset plate for 2 diagonals
4 connectionName > 2 List
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* Integrated Steel Connection Automation Nodes in Dynamo

for Revit 2021

o Nodes available in Dynamo for Revit
o Thumbnail pictures for all nodes

o Sample scripts available e

ByAngleBetweenAxes
ByAngleBetweenBeams
. ByMem berEndForces
BySectionProfile
BySectionShape

BySectionType

: BySlantAngle

* BySlopeAngle
ByVerticalPosition

ByZoneType
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