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Everything You Always Wanted to Know About Robot
Structural Analysis, but Were Afraid to Ask

Dominik Malec
Autodesk

Learning Objectives

e Discover the current possibilities of using Robot Structural Analysis for design
codes

o Choose possible and recommended work scenarios with the use of Revit and
Advance Steel programs

e Learn how to use Robot Structural Analysis Professional efficiently

e Learn how to select the appropriate design module and type of analysis in Robot
Structural Analysis Professional

Description

If you've already used calculation programs in structural design, it's time to get to know the
Robot Structural Analysis Professional software better. You'll learn how to use its strengths,
design codes, advanced analysis, and data exchange. If you don’t go forward, you go back—
and the Robot Structural Analysis software doesn’t stand still....

Speaker(s)

Dominik Malec

Structural Engineer with 4 years of experience as Structural Engineer Assistant — designing of
steel structures, bridges, residential and office buildings, 3 years of experience as Civil Engineer
Estimator— preparation of tenders and schedules for highway bridge and road contracts.

And over 15 years of experience as Technical Support Specialist and Trainer (Robobat,
Graitec). - Robot Structural Analysis, Autodesk Advance Steel and other software.

Trainings and implementations for engineers in China, Denmark, Estonia, France, India,
Indonesia, Ireland, Italy, Latvia, Lithuania, Norway, Romania, Russia, Spain, United Kingdom
and Poland.

Currently working as Senior Technical Support Specialist in Autodesk.
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Does Robot Work?

To answer this question, just download, install and run the program.... But this is probably
already behind you.

If no one has shown you how to use the program before, you are probably like most engineers:
you are self-taught.
Actually, everything that is most important can be found here:

Autodesk Robot Structural Analysis Professional
2019 Online Help

and here:

£\ AUTODESK

3 ROBOT STRUCTURAL
[ ANALYSIS PROFESSIONAL

BIM (Building Information Modeling) structural
analysis software for engineers

SUBSCRISE TO COLLECTION. Bl © oowntoso Free TIAL

Create more resilient, constructible
designs that are accurate, coordinated
and connected to BIM

In a crowd of information, sometimes the simplest things seem to disappear.
What can you do with Robot? How to start and what to avoid?

| will show you how to prepare a program to work with a selected topic on the basis of Robot

trainings | have conducted in the past. | will also show you how to deal with when someone will
put you at a colleague's computer....
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What Is Instability?

We're starting to model the construction in Revit. Or better yet. Someone sends us a model from
Reuvit.

Perhaps differently. The steel structure was modeled from beginning to end in Advance Steel.
We are engineers, there is no such model that we would not load into the Robot!

Loads, supports, calculations, calculation results, calculation results, internal forces.... STOP!

28-10-2019 NONLINEAR ANALYSIS 18:24:37

SPARSE DIRECT SOLVER

MNOMNLINEAR ANALYSIS

Solution I I

Resolution stage I
Case 1

Calculation Mes

Number of wa Instability (of type 1) detected at node 698 in direction RZ ~
18:24-20 Ei Do you want to continue?
18:24:20 [Press ESC to ignore all warnings]
It is suggesteq lining re
Instability (of { v
< | Yes No Cancel >
Statistics S S
Number of Nodes : 586 Memory 19491.242 1.782
Number of Elements : 742 Disk §2551.633 17.401
Mumber of Equations : 4113 Case 1
Frontwidth Start of Analysis : 18:24:22
i ’ Estimat. Run Time :
Optimized
Calculation Priorities Normal v
Pause Stop Help

Instability of the first, second, third type!

Is there a chance to be emotionally and mentally stable after using the Robot?
Understanding is the first step!
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Buckling or Lateral-Buckling Choice Is Yours?

It's easy, it was at school... | use it every day...
I'm sure you know every steel standard better than | do!

And how would you explain this to your child? Maybe a few sheets of paper and "almost
origami"? Maybe that's enough to explain the difference between buckling and lateral buckling?

DX REEE &
=+  Simple bar o :
Column = Member Definition - Parameters - ANSI/AISC 360-10 >
Beam
X Delete
Barra Member type: | Simple bar | Save
Columna Buckling (¥ axis) Buckling (Z axis) Close
Columnas H . .
Member length ly: Member length Iz:
€ (OReal O Real
- -l,DDDDE - -l,DDDDE
Lines/Bars ® Coefficient ® Coefficient Service

Buckling length coefficient : Buckling length coefficient Z: More. !
Ky: | 1,0000C Kz: | 1,0000C

Apply
Flexural-torsional buckling Stiffeners

Lateral buckling parameters
Lateral buckling length

I:ateral buckling .

Upper flange Lower flange E
Cb: | 1,0000C
= (0 Id = (Id1,ld2,...) Lb = |

Seismic analysis parameters
[ ]seismic calculations - ANSI/AISC 341-10
[SMF] Special Moment Frames

Other

Help

Tension, compression and bending... Can you tell me where the buckling and lateral buckling
appear?

Robot can help with that too.
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Can you play guitar?

Or do you know how to tune your guitar?

Why does one string twitch and the other not when it sounds like a camertoon?
What exactly is it? Music lesson or physics?

Let's look at the Robot structure model as a musical instrument.
What does modal analysis have to do with guitar tuning?

Analysis Types  Structure Model Load to Mass Conversion Combination Sign  Result | 4 | ¥

. Modal Analysis Parameters X
Case: Modal | Analysis mode
Parameters @ Modal
Number of modes: 10 () seismic
Tolerance: 0,0001 () Seismic (Pseudo made) 0.01
Number of iterations: Method
0,80665 O Block subspace iteration Parameters definition
Mass matrix (@) Subspace iteration
= O Consistent (7 Block Lanczos algorithm

(O Lanczos algorithm
() Lumped with rotations

() Base reduction Base definition
(@ Lumped without rotations
Limits
Active mass directions .
(@ Inactive
v N N Limit definition
bAx ey ]z () Period, frequency, pulsation -
() Percent of mass participation g (%)

Seismic analysis parameters

Disregard densi
o

[]sturm check
[ ]include damping in calculations (according to PS92)
= Simplified parameters <<

oK Cancel Help | Definition of eccentricities |

Why, in order to perform advanced dynamic analysis, it is worth spending some time
understanding modal analysis and Natural Frequency.
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