AUTODESK
UNIVERSITY

BIM-Centered Workflows for
Structural Analysis

Tomasz Fudala ~ s
Technical Marketing Manager | @TomekF /)\

. Ve
Catalin Lang s -~

e

Senior Product Owner | @CatalinStefanL V -
- I
A /.
e

-




Tomasz Fudala

About the speaker

He has almost 20 years of experience in the
software industry and a comprehensive
background and vast knowledge of structural
solutions in the Autodesk portfolio. He
achieved a Master of Science degree in
Structural Engineering from the Cracow
University of Technology, Poland.
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Catalin Lang

About the speaker

Former Autodesk customer, currently Autodesk
employee, working in constructions field since
2000, going through several branches of the
industry, from junior unskilled worker to
formwork specialist, storekeeper, project
coordinator, project manager, CAD designer,
structural designer. He is specialized in
structural modeling and detailing. Joined
Autodesk since 2014 as Quality Analyst.
Currently, Product Owner for one of the teams
that develops Revit and Advance Steel
structural features. Since 2020, focused on
connecting structural engineers to BIM
environment, using Revit as coordination tools
between physical model and structural
analysis solutions.
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Safe Harbor Statement

The presentations during this event may contain forward-looking statements about our outlook, future results and
related assumptions, total addressable markets, acquisitions, products and product capabilities, and strategies.
These statements reflect our best judgment based on currently known factors. Actual events or results could differ
materially. Please refer to our SEC filings, including our most recent Form 10-K and Form 10-Q filings available
at www.sec.gov, for important risks and other factors that may cause our actual results to differ from those in our
forward-looking statements.

The forward-looking statements made in these presentations are being made as of the time and date of their live
presentation. If these presentations are reviewed after the time and date of their live presentation, even if
subsequently made available by us, on our website or otherwise, these presentations may not contain current or
accurate information. We disclaim any obligation to update or revise any forward-looking statements.

Statements regarding planned or future development efforts for our products and services are not intended to be a
promise or guarantee of future availability of products, services, or features but merely reflect our current plans and
based on factors currently known to us. Purchasing decisions should not be made based upon reliance on these
statements.

PLEASE NOTE: All Autodesk content is proprietary. Please Do Not Copy, Post or Distribute without authorization.
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Learning objectives

e Understand the benefits of new workflows for
structural analysis available in Revit 2023.

e |earn how to use the new Revit analytical modeling
tools.

e Automate structural analytical modeling workflows in
Revit.

e |earn about the library-based steel connection design
automation workflow.
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Analytical
modeling

Revit 2023




Analytical modeling

What users want to see in a BIM-centric solution for
structural analysis

e Accuracy & Versatility with Analytical Modeling in BIM
Context

e High Productivity with Analytical Modeling Automation

e Analytical Model Quality Control for BIM Compliance

e Engineering-driven, Analysis-centric workflows from Revit

e Effective Collaboration with Analytical Model Autonomy

e Revit Document Deliverables Completeness with
Analytical Model Data

it
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Structural analytical modeling in BIM context

Revit 2023 Sl & @l

Lo
Member Panel Link Boundary Loads  Analytical
Conditions Automation

® Use new tools (Analytical Member & Shucut Aaycaicc <
Panel) to create analytical models

e Leverage existing physical geometry as
context

e Associate physical and analytical model
elements for BIM quality control

e Control changes independently for
analytical and physical objects

e (Create multiple analytical models for a
single physical representation
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Modeling versatility for diverse project types
Revit 2023

e Engineers decide how analytical model
represents physical reality

e Various types

O

@)
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Building
Frames
Bridges
Tunnels
Roofs,

Stairs,

Generic objects etc....
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Structural analytical model automation

Revit 2023

® Generate a connected and
consistent structural analytical
model automatically from
selected physical geometry

e Customizable automation rules
that can be optimized for specific
project types

e Update easily analytical models
based on physical model changes
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Conditions Automation
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Physical to Analytical for Buildings 9 :

Description : Generate Structural Analytical Model based on
selected physical elements. Once the model built, it can be
updated based on physical model changes.

Author : Autodesk
URL : https//www.autodesk com/rvt-dynama-analytical-model-
scripts-help-2023-enu
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Customizable automation rules
Revit 2023

Rules.CombineRules AnalyticalMember.SetStructuralRole
rule0

e Automation of users’ individual

analytical modeling practices | )
[ ) E a Sy to u S e V'i S u a l p ro g ra m m'i n g AnalyticalElement.AssociateElement Priorities.Comb-:'-ne-Priorities

AUTD
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Model connectivity and association inspection
Revit 2023 . .

e Visual inspection for consistency

e Always up-to-date model quality
status reports

e Node connectivity status

=Analytical Node Schedule>

n | B | | N Fretiregtll - Analytical M... | Connection Status |
Associated Level ;| Location Mark_: Connection Status] & T g T T | L T ey ' [JHide un-checked categories | equals . ‘ | Uncor nected] ~ ‘ -
Level 1 A3 Unconnected g ;::;::;Tiiks
Level 1 A Unconnected [ Analytical Members
Level 1 B-4 Unconnected Pnalytical Nodes
Level 1 B3 Unconne cted - )

Level 1 C-3 Unconne: cted
Level 1 Cc-4 Unconne: cted
Level 1 0-6 Unconne: cted
Level 1 0-1 Unconnected
Level 6 A-1 Unconnected
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API F

Revit 2023 ¢

New API to create and adjust the analytical
model.

Direct control over analytical elements

Ability to control the physical-analytical
relation

Control the analytical elements’ connectivity
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Revit contextual analytical model integration
Revit 2023 & Robot Structural Analysis Professional 2023

e BIM connectivity updates to

Revit contextual analytical e o x
model 2;:
() Update model
e Bidirectional analytical model socen
exchange ¥ o

e Two types of integration
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Structural design and analysis
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Analytical and physical model synchronization

Structural Design Dynamo package

=" nalyticalToPhysicalAssociation.AssociatedElement

4 Categories =H All Elements of Category

Analytical Members » Gl Category | [ Elements

[] Code Block

elem lelem 1= null; |ISHEEeee Y mask

['] Code Block

um  list.FilterByBoolMask

List.Clean

preservelndices

% Element.SetPara meterByName

['] Code Block

alement > Element

> el ParameterMame

Element.GetParameterValueByName

element | wvar{l.00

parameterName
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New workflow for structural analysis

Revit 2023

Create a structural analytical model
in Revit without physical geometry

Model fully parametric analytical
elements

Associate analytical model with e
grids and levels to control element  ewv 1
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M ore t() come Revit Public Roadmap Update | Spring 2022

. . . For Structural Engineering For Structural Engineering
Analytical model in Revit
Structural loads enhancements
b 30 =

e New Dynamo nodes

Structural loads combinations

automation
e Structural loads 62 =
. . . Enhanced physical/analytical
e | oads combinations automation objects assoclations
»H26 = @1
. . . . . Cross-sectional properties
e Enhanced physical/analytical objects associations i 2 S e
and beams
h 19 =
e Curved analytical panels
[ ]

Curved analytical panels
B30 = @1
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Library-based connection design automation

Revit 2023
e Model design intent with

connections more quickly and
accurately

e Perform cost estimation earlier

e Reduce iterations using design
and fabrication rules

e Automatically appéy logic based on
international standards

e Expand predefined libraries to
create your own

5 Steel Connection Autemation - m] X
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Connection =
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Steel connections library content

Library-based connection design automation

e Available via your Autodesk ; @ A e [ T
account portal or Autodesk % - Bl [od i
Knowledge Network e

e Automatically apply popular % ﬁ 2
typical steel connections 2 =

e Logic based on international <~
standards

e (Create own libraries by
expanding the predefined ones

Stahlbau-
Verband

DSTV

Deutscher .‘ /= ﬁ(’_ﬁ/

SCl
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Customization of steel connection libraries

Library-based connection design automation

e Create new connection types

e Associate connections with profile
sizes and internal forces P

. \\\
///
= - -
i -
e 54 .
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1.Min Support Thickness $355...
2Min Support Thickness $355...
3Min Support Thickness $355...
4Min Support Thickness $355...

View: |30 View: D Vien 1~

Element 1| Element 2

[ UB762x267x197
[[] UB838x292x¢176.
[ UB838x292x194.
[[] UB838x292x226
B3141305:201

1 imatsaneans

» Material

* Member end forces

Parameter
Fx

Fy

My

My

Mz

Minimum value

-1070 kN
Any
=1510 kN
Any
Any
Any

Marimum value
0 kN

Any

1510 kN

Cancel

Help
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Automation of steel connections

Apex haunch by ranges

Places connections in beam end to end
geometric situations with an apex angle
Works only on connection types with

! attached ranges of applicability

Base plate by ranges

Places base P ate connections on structural
columns. Works only on base plate
connection types with attached ranges of
applicability.

>

Beam end to end by ranges

Places connections in beam end to end
geometric situations. Works only on
connection types with attached ranges of

applicability
/

Input parameters

Retrieve model
data

~

Library-based
design

Steel connections

generation
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5, Steel Connection Automation - O X

Beam to Column web or flange by ranges 9

D Hon

Rules

Library-based connection design automation

Author :

2.1. Beam Slope Angle (degrees)

e Dedicated rules for each of the ;
typical kinds of connections 22.8eam lope Al deres)

3. On column web=true (on column . -
flange=false) alse @D True

e Reduce potential large wastes of

. C:\ProgramData\Autodesk\RVT 2023\ Libraries\U « | Browse
I I I a te r] a l S Imperial\Structural Connections\Stee\AISC St

eel Construction Manual viSYAISC 10.1BB.rvt
5. Connection family to place Clip angle

e Reduce the risk of troublesome
S C e n a ri O S 6. Filter connection type name

tion types with names that contain th
te terms (e.g. B to CFlang

terms.

i

=
L == ] =
-
-— g = —’:” s E ===
— ooy = =5
— aSs me=  gw —
= = o= = OE = 1 e . .
= ’== = .! = 7. Select analysis results ' Modell|Analysis result +
= — L8 E ]
= = =
i‘ = o =3 B =
= Outputs -
— == ===
e e -
- —= =5 =3 = =
= = - o= — )
= f E T e — L = 2 = === == - = | Summary report
—— == e : . C - | H ==
== S F e = = 5
— = e
— — = 55
== e a3 m B E
o= - - -
=5 Building-Steel-Connections-with-results rvt Back m
= — ==
= =
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Performance

Library-based connection design automation

e Average improvement of 35%

e Editing detailed models with steel connections
is up to 50% faster
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Constructability and costs

Library-based connection design automation

e Estimate faster and more accurately proposals
before submitting it for a tender

® Get more time to do more iterations on the
design

e Takes away part of the tedious stage of
modeling connections
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Wrapping up




Thank you!

(Please remember to complete a session survey!)
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