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Robot Structural Analysis AP

Custom-tailored software has never been easier to achieve in Robot Structural Analysis software.

If you’re writing, or willing to write, add-ins for Robot Structural Analysis to expand its capabilities, this is the
perfect place to get to know the subject.



APl References

Before starting

To get connected to Robot Structural Analysis API, reference to Robot Object Modeler

must be set in programming environment.



AP| References

IE Microsoft Visual Basic for Applications - selfweight.xlsm - [Arkusz1 (Code)]
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Add-Ins Window Help
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Available References:

oK
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Reference Manager - Mergingbars
b Assemblies
b Projects

b Shared Projects

[~ Robot Object Model ver. 20.

Location:  C:\Program Files\AutodeskiAutodesk Robot Structural Analys

Language: Standard

Recent

b Browse

Name

ROBarShapeDb 2018.0 Type Library

ROBarShapeDb 2019.0 Type Library

ROBarShapeDb 2020.0 Type Library

RoblFC 1.0 Type Library

Robot Concrete Footings

Robot Kernel Object Model ver. 16.0
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s And Continuo...

Robot Reinforced Concrete Columns
Robot Reinforced Concrete Common Objects
Robot Reinforced Concrete Deep-beams
Robot Reinforced Concrete Footings
Robot Reinforced Concrete Slabs

Robot Reinforced Concrete Wall

Robot Reinforcing Plotter Drawings
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Ml  Manage NuGet Packages.
Scope to This
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Solution Explorer
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Search Solution Explorer (Ctrl+;)
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Macro in Excel




Macro in Excel — Merging 2 Bars

File Home Insert Draw Page Layout Formulas Data Review View Developer Help

@ F“D’ @RecordMacro I O/J ,{é}, @ ﬁ @Properties I @ g;ﬂ;;;ﬁ

HH Use Relative References View Code

Add button to Sheet

Visual Macros Add- Excel COM Insert Design Source &=
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Code | Add-ins Form Controls A
On Developel’ tab CommandButtonl ~ fe =EMBED("Forms.Cx Iil & ®
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o S E &
* Use Insert menu to add Command Button 3| ' command Button (ActiveX Control) |
4 | Insert a command button control.
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g | Q Merge 2 bars [ )]
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Then make double click on it



Macro in Excel — Merging 2 Bars

[ = = Py PoR— 1 T o A, —l) 1 Hu

VBA EdltOr | EMicmsmﬁvisual Basic for Applications - merge2bars.xlsm [design] - [Arkusz1 (Code)]
mfile Edit View Insert Format Debug Run Toocls Add-Ins Window Help
ME~A - O ) oo e & W @ n4gcon
"Project - VBAProject X| [ [CommandButtont
\ 3

E@ vmp.m [mrgE?ham.th} Private Sub CommandButtonl Click()
=5 Microsoft Excel Objects | _

End Sub

Note: VBA Editor can be accessed also by pressing ALT+F11



Macro in Excel — Merging 2 Bars

Setting up Reference

IE Microsoft Visual Basic for Applications - selfweightxlsm - [Arkusz1 (Code)]

@Eile Edit View Insert Format Debug Run | Tools

Add-Ins  Window Help
~ | &L References.. | = @ | Ln1,Colt
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— Robot Object Model ver. 20.0

Location:  C:\Program Files\Autodesk\Autodesk Robot Structural Analys

Language: Standard




Macro in Excel — Merging 2 Bars

Lirs |

E Microsoft Visual Basic for Applications - merge2bars.xlsm [design] - [Arkusz1 (Code)]

@Eile Edit View Insert Format Debug Run Tools Add-Ins Window Help
v id B9

Project - VBAProject 5'

b .&:ﬁ‘?ﬁ?. @ | Ln 17, Col 1

Rl

ICDmmandButtom

EI@ VBAProject (merge2bars.xlsm)
-85 Microsoft Excel Objects

- EY Arkusz1 (Arkusz1)
Arkusz2 (Arkusz2)
H] Arkusz3 (Arkusz3)
@ Thisworkbook

Private Sub CommandButtonl Click()

' application object declaration
Dim robapp As RobotZpplication

' creating object (conecting to running Robot or starting it)
Set robapp = New RobotZpplication

End Sub




Macro in Excel — Merging 2 Bars

L

E Microsoft Visual Basic for Applications - mergeZ2barsxlsm [design] - [Arkusz1 (Code)]

MEile Edit View |Insert Format Debug Run Tools Add-Ins Window Help

EE-d A » oo oa k] % & W+ @Ln1s ol E
Project - VBAProject E ICDmmandButlom
E@ VBAProject (merge2bars.xlsm) Private Sub CommandButtonl Click()

' application object declaration
Dim robapp As RobotApplication

3] Thisworkbook ' creating object (conecting to running Robot or starting it)
Set robapp = New RobotApplication

' selection object declaration
Dim RobotSelection As RobotSelection

' getting Bars selection from Robot
Set RobotSelection = robapp.Project.Structure.Selections.Get (I _OT BAR)

End Sub




Bl B =

Macro in Excel — Merging 2 Bars

1 E Microsoft Visual Basic for Applications - merge2barsxlsm - [Arkusz1 (Code)]

mfile Edit View |Insert Format Debug Run Tools Add-Ins Window Help

EE~d s #@ 9 pou @ B S E Y @ Lnie ol
Project - VBAProject ll |C0mmandButtDn1
3

' getting Bars selection from Robot

' mﬁivanmuhd:me 2bars.xls ) ) _
= ; _ ( me_ rs.xism) Set RobotSelection = robapp.Project.Structure.Selections.Get (I OT BRER)
(=55 Microsoft Excel Objects | e

B Arkuszl (Arkuszl)
------ | Arkusz2 (Arkusz2)
------ B Arkusz3 (Arkusz3)
----- @ ThisWorkbook

' check if selected 2 bars

If (RobotSelection.Count <> 2) Then
MsgBox ("Select only 2 bars in Robot"™)
Exit Sub

End If




Macro in Excel — Merging 2 Bars

E Microsoft Visual Basic for Applications - merge2barsxlsm - [Arkusz1 (Code]]

MEIE Edit View Insert Format Debug Run Tools Add-lns Window Help

M E~d B a9 pou o3 Y EFY @ n2ca7
Project - VBAProject El ICommandButlom
Ey&iVﬂnpnﬂmitmemegmnﬁxbm}-' rrrvrvrvvrvviry check if bars connected => 3 node numbers if 2 bars
(1455 Microsoft Excel Objects 'creating bars collection from selection
B Arkusz1 (Arkusz1) Dim BarsCol As RobotBarCollection

| Arkusz2 (Arkusz2) Set BarsCol = robapp.Project.Structure.Bars.GetMany (RobotSelection)
] Arkusz3 (Arkusz3)
@ThisWorkbook 'creating empty node selection object

Dim NodeSelection As RobotSelection

Set NodeSelection = robapp.Project.Structure.Selections.Create (I OT NODE)

For I = 1 To BarsCol.Count
NodeSelection.fddone (BarsCol.Get (I).StartNode)
NodeSelection.kddOne (BarsCol.Get (I) .EndNode)
Next I

If (NodeSelection.Count <> 3) Then
MsgBox "Bars not connected”
Exit Sub

End If




Macro in Excel — Merging 2 Bars

E Microsoft Visual Basic for Applications - mergeZbars.xlsm - [Arkusz1 (Code]]

mfile Edit View Insert Format Debug Run Tools Add-lns Window Help
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Project - VBAProject 5'
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E@ Microsoft Excel Objects
B Arkusz1 (Arkuszl)
Arkusz2 (Arkusz2)
B Arkusz3 (Arkusz3)
@ ThisWorkbook

P03 B B &Y @ Lnet,Coll

R

ICommandBuﬂom

rrrrrrnranrnat finding common node
Dim RB1 As RobotBar
Dim RBEZ2 As RobotBar

' getting bars from collection
Set RBl1 = BarsCol.Get (1)
Set RB2 BarsCol.Get (2)

Dim MidNodePos As Integer
MidNodeNumber = 0

If (REl.StartNode = EBZ.StartNode Or EBl.StartNode = RBZ.EndNode) Then
MidNodeNumber = RBl.StartNode
End If

If (RBl.EndNode = RBZ2.S5tartNode Or EBl.EndNode = EBZ2.EndNode) Then
MidNodeNumber = RBl.EndNode
End If




Macro in Excel — Merging 2 Bars

a Microsoft Visual Basic for Applications - merge2bars.xlsm - [Arkusz1 (Code)]
ﬂ File Edit View |Insert Format Debug Run Tools Add-Ins Window Help

M B~d| ¥ DBA 9| >» 1 a K &Y @ | Ln51,Col 1 E
Project - VBAProject 5' ICommandButtom
= [ _ _
rrrrrrrrrrrrry replacing one node in bar 1 by one node from bar 2
Elg VBAProject (merge2bars.xism) NodeSelection.ExcludeOne MidNodeNumber
E-455 Microsoft Excel Objects
é“'“@f\"kum (Arkusz1) If (NodeSelection.Contains(RB1l.StartNode)) Then
- E] Arkusz2 (Arkusz2) NodeSelection.ExcludeOne RB1.StartNode

: B Arkusz3 (Arkusz3) RB1.EndNode = Int(NodeSelection.ToText)
@ ThisWorkbook Else
NodeSelection.ExcludeOne RB1.EndNode
RB1.StartNode = Int (NodeSelection.ToText)
End If




Macro in Excel — Merging 2 Bars

‘E Microsoft Visual Basic for Applications - mergeZbars.xlsm - [Arkusz1 (Code)]
MEIE Edit View Insert Format Debug BRun Tools Add-Ins Window Help

HE~-A L #a | 9 o @ BEFYE 2@ n72C7
Project - VBAProject ll ItommandBuﬁom
E B || Eg

rrrvrrrrrrnntt replacing one node in bar 1 by one node from bar 2

VBAProj 2bars.xls g :
E]%i UL (eI 2ty NodeSelection.ExcludeOne MidNodeNumber

[=- 45§ Microsoft Excel Objects
B Arkuszl (Arkusz1)
------ | Arkusz2 (Arkusz2)

BH ] Arkusz3 (Arkusz3)
----- @ ThisWorkbook

If (NodeSelection.Contains(RBl.StartNode)) Then
NodesSelection.ExcludeOne BBl.S5tartNode
EBl.EndNode = Int (NodeSelection.ToText)

Else
NodeSelection.ExcludeOne EBl.EndNode
EBl.StartNode = Int (NodeSelection.ToText)

End If

refreshing display in Robot
robapp.Project.ViewMngr.Refresh




Macro in Excel — Merging 2 Bars

E Microsoft Visual Basic for Applications - mergeZbars.xlsm - [Arkusz1 (Code)]

@Eile Edit View Insert Format Debug Run Tools Add-Ins Window Help

H=2~-d a9

Project - VBAProject ﬁl
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E@ VBAProject (merge2bars.xlsm)
E@ Microsoft Excel Objects

B Arkusz1 (Arkusz1)

] Arkusz2 (Arkusz2)

] Arkusz3 (Arkusz3)

------ @ ThisWorkbook

Ppon @3 (B FE 4@ nTrcoll

ICDmmandBuﬂom LI ICIick

Set EBl = BarsCol.Get(l)
Set EB2 = BarsCol.Get(2)

LINLINL N I U O R O Checking if alig’ned
Dim V1x, Vly, Vlz, V2x, V2y, V2z As Double

Dim N1, N2 As RobotNode

Set N1 = robapp.Project.Structure.Nodes.Get (RBl.StartNode)
Set N2 = robapp.Project.Structure.Nodes.Get (RB1.EndNode)

' versor of bar 1 vector

Vix = (N2.¥ - N1.¥) / RBl.Length
Vly = (N2.Y - N1.Y) / RBl.Length
Vlz = (N2.Z - N1.Z) / RBl.Length

Set N1 robapp.Project.Structure.Nodes.Get (RB2.StartNode)
Set N2 = robapp.Project.Structure.Nodes.Get (RB2.EndNode)

' versor of bar 2 wvector

V2x = (N2.X - N1.X) / RB2.Length
V2y = (N2.Y¥ - N1.Y) / RB2.Length
V2z = (N2.Z - N1.Z) / RB2.Length

If (Abs(Vlix - V2x) <= 0.001 And Rbs(Vly - V2y) <= 0.001 And RAbs(Vlz - V2z) <= 0.001) Then

Elself (Not (RAbs(Vlx + V2x) <= 0.001 And Abs(Vly + V2y) <= 0.001 And Abs(Vlz + V2z) <= 0.001)) Then
MsgBox "Bars not aligned"
Exit Sub

End If




Macro in Excel — Merging 2 Bars

E Microsoft Visual Basic for Applications - mergeZbarsxlsm - [Arkusz1 (Code)]
MEI& Edit View Insert Format Debug ERun Tools Add-Ins Window Help

EE~d #l 9 »on @ S E Y 4@ 1n107,col8
Project - VBAProject ﬁl ItommandButmm
- 'deleting midnode and bar 2

robapp.Project.Structure.Bars.Delete RB2.Number

Eﬁ VBAProject (merge2bars.xlsm) . -
; robapp.Project.Structure.Nodes.Delete MidNodeNumber

=55 Microsoft Excel Objects
------ F Arkuszl (Arkuszl)
..... 3] Arkusz2 (Arkusz2)
------ E Arkusz3 (Arkusz3)
----- @ Thisworkbook

' refreshing display in Robot
robapp.Project.ViewMngr.Refresh

End Sub




C# addin




C# addin

MNew Project
I Recent

4 |nstalled

4 Templates

4 Visual C#
Windows Universal
Windows Classic Desktop
NET Standard
Test

P Visual Basic

P Visual C++

P JavaScript

P Other Project Types

Mot finding what you are looking for?

Open Visual Studio Installer

> Online

NET Framework 4.5.2 ~ Sort by: Default

-

<m>

WPF App (.NET Framework)

Windows Forms App (NET Framework)

Console App (NET Framework)

Class Library (NET Framework)

Shared Project

Windows Service (NET Framework)

Empty Project (MET Framework)

WPF Browser App (.NET Framework)

WPF Custom Control Library ( NET Framework)

WPF User Control Library (NET Framewark)

Windows Forms Control Library (NET Framework)

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

? X
Search Installed Templates (Ctrl+E) P~

Type: Visual C#

A project for creating an application with
a Windows Forms user interface




Ci# addin

Build for Any CPU

‘ ;'g - Microsoft Visual Studio
File Edit View Project Build Debug Team Tools 2 Analvze  Window  Help
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Add COM reference

C# addin

Reference Manager - Mergingbars
b Assemblies

I Projects

I» Shared Projects

Recent

b Browse

? x
Search COM (Ctrl+E) P~
Name Version *  Name:
ROBarShapeDb 2018.0 Type Library 20180 Robot Object Model ver. 20.0
ROBarShapeDb 2019.0 Type Library 2019.0 Version:
ROBarShapeDb 2020.0 Type Library 20200 1.0
RobIFC 1.0 Type Library 1.0
Robot Concrete Footings 30
Robot Kernel Object Model ver. 16.0 1.0
Robot Kernel Object Model ver. 16.0 1.0
Robot Kernel Object Model ver. 18.0 1.0
Robot Kernel Object Model ver. 184 1.0
Robot Kernel Object Model ver. 19.0 1.0
ams And Continuo...
Robot Reinforced Concrete Columns
Robot Reinforced Concrete Common Objects
Robot Reinforced Concrete Deep-beams
Robot Reinforced Concrete Footings
Robot Reinforced Concrete Slabs
Robot Reinforced Concrete Wall
Robot Reinforcing Plotter Drawings
robotaddin 1.0 Type Library
robotctrls
RobotlmageSel
RobotPreview 1.0 Type Library -
»
Browse... | | oK ‘ ‘ Cancel

Solution Explorer - o x
comBE-lo-sea®| "
Search Solution Explorer (Ctrl+;) P -

m Solution 'Mergingbars’ (1 project)
4 Mergingbars
b & Properties

Add Reference.

Add Service Reference...
3  Add Connected Service...

Add Analyzer...

m Manage NuGet Packages...

Scope to This

New Solution Explorer View

s ferences

mi.cs
gram.cs

EE—




C# addin - Merging 2 Bars

Complete C# project available in class materials



Robot Add-Ins menu

Developed addins can be attached to Robot menu

Autodesk Robot Structural Analysis Professional 2020 -
als ‘ Add-Ins Window Help Community

@ Integration 4 ;
~— | Frame Generator i
. Haly NTC 2008 Steel |8

Italy NTC 2008 L4

Autodesk App Store
Add-ins Manager

AUX cases list to clipboard
BarBarClosestNodes
Baroffsetting

Change bar node
Changebarlength
Combination Converter

Create Loads Based on Each Record

Deformacja 4
Flatness (Flatness) 4
Flatness

GeometryConverter

Linesto Bars Converter
Merge Panels
Mergingbars
Refactorcombination

Round Up (RoundUp) 4
RoundUp

ShortElements

Slup (Slup) 4

To Mastran




Example programs and addins




Buro Happold

FE plate analysis of complex geometry steel connections

XRL megacolumn nodes

22nd July 2013




Buro Happold

Sharjah Dome

Parametric Geometry Definition
& Link to Analysis




Hector Bernardo

The parametric design has been implemented through an Excel sheet with VBA

. . . [ofce: Desiarer:
macros, handling ROBOT via APl interface = =
L] = Tool for design of Concrese Culvens vz
Version 59 [Destnatary:
Fldr:
1. Goomatry ana Matariaiz
Type: Biapoyaan. Cuvert Srucurs Type
Height - zm Im] Fres inner height
Wih. 10 im] Fres inner width
Top thickness - L2 Im] Top sish thickness
Thickness = 025 m] Battom siab thidkness
Wl thickness - [E) Im] Wal thizkness
Horizantal camfer - wis Im]
Verfical Charmier = 015 [m]
Conorete - HALS Conarete grade
2 Soil parametara
Groundwater pressnce: s ™ Is the Ground waterisvel i the walls?
Distance to GWL - 100 L] Height o the gr Jevel messured
Sai Spacific Weight= WL [KNwP]  Sai specific weight (Diy)
Submerged Sail Spec. W= 2000 [KN'm  Sail spacific weight (Submerged)
Horizontsi Earth Fres. Gosf - s Harizanal Earth Pressure coefficient
Vertiai K mocius - swor KNP Vercsl Subgrade
E yasconE s = 100 Relsion betwsen Hastoity Modubis of sail over the iop sisb and wals
4 Loads
Permanent Load - won  [KNmT  Permanentioad over the embankment
Separate V. and H, Losds - sl oad Case for verical i theioad
Assymetic earth pressurss - 0% Assimmetry betwsen sai pressure sach sids
Marston Theary - sl Marston
Uniform Losd - son  [KNmf]  Unform Disibuted Losd
Spedal Vetide Standard - 18P0t Loads Standard
Type of quivalent Load - Trapeasiaal i EDL <asm
MarEDL Vaiie - 180 [y Mas dismibuted L oad vaius due to spsaial vehicle
Distance to max Josd - 180 Im] Distance iromieft wail fo max distributed ioad
LeftEDL Vabe - 545 [KNm]  Value of equivslent distibuted iosd over left wel
Aight EOL Vabie - 545 [Nmf] Ve of equivalent distibuted losd over rigth wall
tnner Distibuied Losd - 0 [KNm7  Unform dstributed load on the batiom sisb
Iner water level - N Inner water level ?
Number of cases - 4 Number of emberkment baights
Case hjm Type  Res T Losts Dist Res T.C.lz  Fes T.C Der
1 100 Trapezidal s 1329 1328
2 200 Trapezidal 300 160 1668 1669
3 300 Trapezudal 1670 160 1281 1281
p 400 Trapezoidal .90 160 245 845
. Calculation Model Parameters
Num.of elsments top sisb - No. O Bements to consider in the iop siab

1
Num.of ei. Bottom sisb - 7 No. Of Bements Io consider in the botiom sisb
Num. of el In wails - 2 i
Node stiferes -
Finods/Rbars - 10600 Ratio between node and bars séifeness

!
g
i

Point per har - 17
Case- =11}



EJG Butat

Settings Help

Windows | Doors | Drops Caps | Stairs | Panels divide [ it | Intersection| + | » |

Nodes
Delete temporary nodes

Sill level [m] 09

Height [m] 1

Settings

Windows | Doors | Drops Caps | Stairs | Panels divide [ Fit [ Intersection ¢ [

Pt Delete temporary nodes
Panel
e = e o

'REX RoboTools 2014

Settings

Windows | Doors | Drops Caps |Stairs | Panels divide I Fit | Intars-ed.ion!ﬂLJ
Dimensions [m] Thickness

Mushroom slab 2.5 25— (450

Plate on column i]fp_ 05_

Settings

| Windows | Doors | Drops Caps | Stairs | Fanels divide | Fit | lntefsectionlzlz
Divide poirt definition MNormal ta cutting plane Expansion joirt [m]

@ node | BX ®BY &2 0.05

Ooduc  [117] | poa T —
?

“e
O

1 2 3 4
1 o
o
y
A
r
vy
y
v
4
s
e
b
o =




PIM Projekt

ot Utwérz stup z selekcji 221019 s1.rtd = O X

RC Column Design

Weata | l Oblicz I 1 Rezuttaty dla obwiedni

Przekrsj S R40x60 Kombinacje QPR
Material O(=10) = o qpr =B2.26MPa

4 Pelzanie nigliniowe 0.45fck = 15.75MPa < o qpr => ®eff = 1.19

Max napr w 7 85.89 [MPa]

Max napr w stali 4115.50 [MPa] | 9.47

Eck (zgodie ztab 3.1i1ys 3.4) +20.00GPa Eceff =7.60GPa .l . e M

M Ec-Eck /12 Min sztywnosé Z 809 [MNm2] |0.07
Otuiina fom]  Prety[A-IIN (B5005P).500 MF ~ | Rysy 5.24 from]
Pretynarozne @8 | [] Wiazka 2 3

Pretywzdluih @ |8 ~| [] Siatka Fozstaw = 10 [em] Rezultaty dia przypadku 7 Stup 1

Prety wzdluz b g @8
Ee

18.08

Eceff*lysor

hl= 106| em Szt Stali +3%Bet Y 10.30 0.04
hér = 5 Szt Betonu Z 108.80
Eceff*lzspr 809
= Sat Stali +3%Bet Z 451 0.04

Beton Max naprgzenie [MPa] |85.89

Pow zbrojenia 9.05 c©m2 Stal Max naprezenie [MPa] | 411550
Procent zbrojenia 0.40 % e s

Rysy 5.24




Robot Forum
http://forums.autodesk.com/t5/Autodesk-Robot-Structural/bd-p/351

API Examples on Forum

http://forums.autodesk.com/t5/Robot-Structural-Analysis/useful-addins-for-
Robot-APl/td-p/3899448

SDK installation
DVD\x86\Tools\RSASDK

SDK and Examples on computer after installation

C:\Program Files\Autodesk\Autodesk Robot Structural Analysis Professional
2020\SDK\ROBOTSDK.htm|



Autodesk APP Store

Spider Pro
https://apps.autodesk.com/RSA/Detail/Index?id=964813656627065816&applLang=en&os=Win64
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