Extended workflows with Autodesk Advance Steel
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Class summary

In this class, we will explore extended workflows that lead to
enhanced fabrication details with Autodesk Advance Steel. We will
see the advantages of an integrated approach with Autodesk Revit,
Autodesk Robot Structural Analysis Professional and ultimately
Autodesk Navisworks. We will also be introducing how we can link
to general connection design through an Autodesk Structural
Partnering solution. Finally, in this class we will explore the use of
Dynamo with Autodesk Advance Steel through discussion and
worked examples. This session features Autodesk Advance Steel,
Autodesk Revit and Autodesk Robot Structural Analysis
Professional. AIA Approved
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Key learning objectives

At the end of this class, you will be able to:
= Understand the Autodesk structural offerings
= Understand the integrated workflow with Autodesk Advance Steel
= Know some of the recent enhancements to the portfolio
= Learn where Dynamo can assist your design process
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What is Structural Engineering?
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Structural Engineering

“Engineering is the art of
modelling materials we do not
wholly understand, into shapes

we cannot precisely analyse so
as to withstand forces we cannot
properly assess, in such a way

that the public has no reason to
the suspect the extent of out
ignorance.” Dr A R Dykes
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Why an integrated workflow?
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Integraton with Autodesk Navisworks

= Leverages Autodesk Navisworks functionality
= File formats |
= Coordination
= Information

Properties

DWF - Geometry | DWF - Material | DWF - Note | DWF - Part number | DV 4 | *

= Direct from Autodesk Advance Steel
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Connections in Autodesk Revit e

AUTODESK STEEL CONNECTIONS FOR REVIT 2017

= New for 2017

& | |

i P

— [

- — _— ———
= .

[= - Bl
[T | -
[T - P,
[ — | ~ I
T sl s ) B
e - e T
e = : -

I —
| Frapertes 1 P i 3
I e o sl e tmrem
| Pt szomars R -
| b st | iy e
oo o .
nchor pacatl _ | SN bemm et

AUTODESK UNIVERSITY 2016 A\ AUTODESK.



Autodesk Advance Steel add-in for Autodesk

Revit

= Bi-directional integration via SMLX

= Reactions re-used for connection design

p
A Advance Steel - NOT FOR RESALE Node

[ Node Properties... | | Settings

it pEEaa RS

Status: Net calculated
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Autodesk Advance Steel add-in for Autodesk
Robot Structural Analysis Professional.

[ Integration with Autodesk Advance Steel g

Transfzr acton
® Export

= Bi-directional integration via SMLX ‘...

Opticns
Export with calculation results
Export current celection
Structural elements only
Create Advance Steel model as backgrounds

= Reactions re-used for connection design

A Advance Steel - NOT FOR RESALE Base plate [121] g‘
- 5
A Advance Steel - NOT FOR RESALE Node =5 | Propetes | Desnforces status: Mot caleulated
"
Propernes Properties [ o ] [ ]
G Node Properties... Settings
pREZaEaRaE b X Lbrary
E Description | Fx | Fy | Fz et desin [Mhm)— [N&R) [VEN |
uLs 27 00 02 [0z 7T 52 |

sLs 200 0.0 0.2
-
aleula [
Report...
Base Plate ( Check ]
Stiffeners & Plates Presie | | Import
Holes [ automatic checking | Export
7] Automatic Appr (] Not calculated
|
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Complex Connections

= Jdea Statica
= CBFEM

Overview of all checks for extreme load effect

. Analysis Applied loads : 100.0% o
Plates 1427 > 5% (%]
. Bolts 2.8 < 100% (v]

Welds 1209 > 100% (%]

{\ AUTODESK.
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IDEA StatiCa is a solution associate of Autodesk

{\ AUTODESK

PARTNERS Overview Strategic Partners AEC Partners

Architecture, Enginégring an structiort (AEC) partners engage with Autodesk
to deliver complementary s ns to targeted customers in a specific industry.

PARTNERS | s
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What does any topology mean
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Component based finite element model (CBFEM)

T
i 3
[J
Component Model Bolted Joint CBFEM model
The weak point of standard Component method Design guides is that
the topology is limited.

| ]
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Real-life manufacturing operations

AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Verification and validation — level 1

All standard connections from Eurocode / AISC design guides,
calculated with the same results.
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Level 3 — live tests

VY AurooeskunversiTy 2016

VERIFICATION —
COMPLEX
TOPOLOGIES

Tailor-made design

models created in various
software.

Live testing.
All studies published.

Two university teams
spent over 3 years on
this.
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Everything is published

COOPERATION WITH UNIVERSITIES
= VERIFIED SOLUTION
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Workflow with Advance Steel
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Workflow demonstration

AUTODESK
ADVANCE STEEL
2017
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Real-life projects
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What had to be taken into account

Buckling Analysis | Stiffness Analysis Overall Check
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ELECTRICITY TOWER MAST — POLAND

O &

Huge normal force loads the  Rearranging of bolts solved the
group of bolts eccentrically. problem.
Bolts cannot take this.
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Buckling analysis

_r._t L AR SRR AR AR A
5 R SRR AR R RS RN LN
T T T T R

STEEL WAREHOUSE — GERMANY

Additional stiffener

But the web of the
beam can collapse
because of local

buckling

satisfies all stress/strain

Connection fully
checks

resolved this problem

{\ AUTODESK.
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POWER PLANT — CZECH REPUBLIC

(% &

Ovalization of CHS. Stiffness  All CHS are welded to one
perpendicular to CHS is plate. Stiffness is 10x higher.

weaker.
R
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Overall check

HEATHROW AIRPORT — UK

Connection was not
designable with the
suggested prescribed
EC3 requirements and
a more generic analysis
approach had to be
adopted.
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AUTODESK UNIVERS

[[#]=F=] StatiCa®

Load = 125%
Eps = 16,5%

Loads
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We can design and check steel joints of
any topology, any loading, in minutes.
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TRY THIS NEW WORKFLOW

14-day trial Drop us an email Visit our website
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Computational BIM and Autodesk Advance Steel
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Dynamo for Autodesk Advance Steel

= New for 2017.1

= New nodes...
WARNING!

e T 2y
for)

Becurguariuticedm
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Dynamo nodes

StraightBeam.ByStartPointEndPoint [ | St ra 'i g h t b e a m

start StraightBeam
end
vOrentation

BentBeam.ByStartPointEndPoint

= Bent beam

end
ptonArc

vOrientation
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Dynamo nodes

Plate.ByPolygon

poly Flate

BeamSection.SetSection

beamElement

sectionMame

void
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Beam section
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Dynamo nodes

Material.SetMaterial - M a te r"i a l

element void

matenalMName

— :": e
UserAttribute.SetUserAttribute . - R
= User attribute =
element void S e r a r] u e :ﬁ_‘z_ EE
Attidx . u:.:
= Model role - E=

E
j

= Description

VY] AurooeskuniveRsnY 2016 A AUTODESK



Dynamo nodes (new)

CompoundBeam.ByStartPointEndPointWithBeams

. s, ™ Compound beam (beams)

end

vOrientation

compoundClassName

v Vv v v

compoundTypeName

e - = Compound beam (plates)

end >
vOrientation >
compoundClassName >
>

compoundTypeName
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Dynamo nodes (new)

TaperedBeam.ByStartPointEndPoint

start > TaperedBeam
end >
vOrientation >

BeamSection.CreateSectionString

sectionType > sectionName

sectionSize >

m AUTODESK UNIVERSITY 2016

= Tapered beam

R EEEE R

SRZ Ly

UniversalColumn BS EN192@-2 1999#8§E#UC254x254x132 |
UniversalColumn BS EN182@-2 1990#E6E#UC254x254x132
Universal Beam BS EN1921-2 1990#@5S8#UB014x419x388
Universal Beam BS EN1921-2 1990#@5E8URO14x419x388
Universal Beam BS EN1@21-2 19988@58eUBO14x419x3E8
Universal Beam BS EN1921-2 1990mE258MUBO14x410x388
Universal Beam BS EN1821-2 199@m@5@8mUB914x419x388
Universal Beam BS EN1821-2 1990m25@8eUB014x419x388
Universal Beam BS EN1021-2 1990#@58#UBO14x419x3E8
Universal Beam BS EN1921-2 1998#@E5SAUB914x419x388
Universal Beam BS EN1829-2 199e#@5E8UB014xd19x388
Universal Beam BS EN182B-2 1990#@6@WUE914x419x388
Universal Beam BS EN1828-2 1990#85EWUE914x419x388
Universal Beam BS EN192D-2 1000W@5E6UB014x419x388
UniversalColumn BS EN1018-2 1990#E5@MUC305x305x240
UniversalColumn BS EN1818-2 1996m@5@sUC385x385x248
Iinivarealfnlimn BS EN1A1A-7 100ASSEAS IFIASYIASYIAR

(158

= Beam section string
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Examples

Code Block

Point.ByCoordinates(e,0,0);
Point.ByCoordinates(e,0,2000);
Vector.ZAxis();

>
>
>

start
end

vOrientation

StraightBeam.ByStartPointEndPoint

StraightBeam

BeamSection.SetSection

beamElement

Code Block
"AISC Angle equal"; | =
" LAXAX7 /16" ; | >

m AUTODESK UNIVERSITY 2016

sectionType

sectionSize

BeamSection.CreateSectionString

sectionName

sectionName
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Examples

Code Block

Point.ByCoordinates(6,0,8); |
Point.ByCoordinates(1000,1200,0);

Point.ByCoordinates(2000,2000,0); |
Vector.ZAxis(); |

" .

BentBeam.ByStartPointEndPoint

start > BentBeam

end

ptOnArc

v v v

vOrientation beamElement

Code Block

sectionName

BeamSection.SetSection

BeamSection.CreateSectionString

sectionName

"Lindab Z Profiles”;
"ZUni 35038"; |

5: sectionType

m AUTODESK UNIVERSITY 2016
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Examples

Code Block

Point.ByCoordinates(@,0,0);

>

Point.ByCoordinates(2008,2000,2000) ; |>

Vector.zZAxis();

| =

.____...-——l start > TaperedBeam

TaperedBeam.ByStartPointEndPoint

end >

P \Orientation b

Code Block

BeamSection.SetSection

beamElement

sectionName

sectionType sectionName

"TaperedBeam"; | >
"Default”;
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Examples

CompoundBeam.ByStartPointEndPointWithBeams

Code Block

'_/—d start > CompoundBeam

Point.ByCoordinates(e,0,8); ;
en

Point.ByCoordinates(e,2000,0);
Vector.ZAxis();

"Compound2U";

"Default”;

vOrientation

'\1 compoundClassName

compoundTypeMName

BeamSection.SetSection

NEON [N MW

beamElement

v vV vV v

sectionMame

BeamSection.CreateSectionString

Code Block

sectionType sectionMame

"Compound2UToe"; | >
"Default cisc”; |-= sectionSize >
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Putting it all together...

= Using Microsoft Excel

= -

HOME INSERT

DynamoGeometryxds [Compatibility Mode] - Excel

PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS ACROBAT TEAM

&D [?‘; . Calibri ’P/" %Wrap Text General - ’;“ Q %I' Ex El
Passte . B I U- = 5= EMerge&Center - 0« 05 5 52 53 Conditional Formatas Cell  Insert Delete Format
- Formatting = Table~ Styles~ - - -
Clipboard 1 Font ) Alignment e} Number ) Styles Cells
N2 - Je
c D E F G H I J K L M
1 X1 yl 71 Node2  x2 y2 22 Gamma Material Catalog Section
2 o 16.5 o 2 55 16.5 0 90 5275 UniversalColumn BS EN10210-2 1530 UC254x254x132
3 5.5 o o 4 60.3 0 0 90 5275 UniversalColumn BS EN10210-21990  UC254x254x132
4 o 16.5 o 3 5.3 0 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
5 5.5 0 0 ] 5.5 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
6 11 0 0 7 11 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
7 16.5 o o 9 16.5 16.5 0 05275 Universal Beam BS EN10210-2 1990 UBS914x419x388
8 22 0 0 11 22 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
9 27.5 0 0 13 27.3 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
10 33 0 0 15 33 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
11 38.5 o o 17 38.5 16.5 o 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
12 a4 o o 19 a4 16.5 0 05275 Universal Beam BS EN10210-2 1950 UB914x419x388
13 49.5 o o 21 49.5 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
14 55 o o 55 16.5 0 05275 Universal Beam BS EN10210-2 1990 UB914x419x388
15 55 16.5 o 4 60.5 0 0 05275 Universal Beam BS EN10210-2 1950 UBS914x419x388
16 0.35 15.45 o 24 5.5 15.45 0 05275 UniversalColumn BS EN10210-2 1530 UC305x305x240
17 5.15 1.05 o 26 5.5 1.05 0 05275 UniversalColumn BS EN10210-2 1530 UC305x305x240
18 115 13.05 o 28 5.3 13.05 0 05275 UniversalColumn BS EN10210-21930  UC305x305x240
19 195 10.65 o 30 5.3 10.65 0 05275 UniversalColumn BS EN10210-21990  UC305x305x240
20 2.75 8.25 0 32 5.5 8.25 0 05275 UniversalColumn BS EN10210-21990  UC305x305x240
21 3.35 5.85 0 34 5.5 5.85 0 05275 UniversalColumn BS EN10210-21990  UC305x305x240
Dynamo | Modes | Members Material Mapping Section Mapping Results (O] 4
READY H

V) AurooeskunversiTy 2016

?
Ra

> AutoSum - £

[ Fill - 4
S
& Clear~ Fi
Editing

N

Descl ? n
»

Contents Formula
Member =IMemberslAIROW]
Node1 =IMembers!|B[ROW]
X1 =VLOOKUP(B[ROW],Nodes, 2)
Y1 =VLOOKUP(B[ROW],Nodes,3)
Z1 =VLOOKUP(B[ROW],Nodes 4)
Node2 =IMembersIC[ROW]
X2 =VLOOKUP(F[ROW],Modes,2)
Y2 =VLOOKUP(F[ROW] Nodes,3)
Z2 =VLOOKUP(F[ROW],Nodes,4)
Gamma =Members!IF[ROW]
Material =VLOOKUP(MembersIE[ROW], Materials, 2)
Catalog =L OOKUP(MembersID[ROW] Sections 2)
Section =VLOOKUP(Members!D[ROW],Sections, 3)
Description
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Step 1 - Format Microsoft Excel

= Dynamo
= Where it all comes together
= Nodes
= XY,/
= Members
= Node, Node
= Material mapping
= Section mapping
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Autodesk Advance Steel knowledge required

= Material mapping
= AstorBase database (or Management Tools)
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Autodesk Advance Steel knowledge required

= Section mapping
= AstorProfiles database (or Management Tools)

TypeameText TabieMame TabdeColur

EEEEEEEEEEEEEEEEEEEE:
BEEEEEBEEEEEEEEEEEEERE
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Step 2 - The Dynamo Graph

File Path File.FromPath Excel.ReadFromFile

file data L] ————

File.FromPath Excel.ReadFromFile Lt LELHEmpo

list items lists lists = >

Browse... = path file file data

|

- L]
ADynamoGeometry.xls sheethlame A ! 4 List J
4 [@] List 3
readAsStnngs g : Jw]sl
String step b5 ]
[213
(314

Dynamo > 0 1

fist count E2ks

[516

| [617

[718

510
test resuft [9] 12
[18] 11
true (11712
false [12% e
Code Block [13] 14
[14] 15
[15] 16

Header

Header

@True ( False
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Step 2 - The Dynamo Graph

Metres

@True ( False =

Code Block

List.GetltemAtIndex

X varfl..[]

Point.ByCoordinates

I |

Code Block

/-l list item X varfl..
index *

4

List.GetltemAtIndex

—m— list item — varfl.0

index
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Step 2 - The Dynamo Graph

d angle

cos

-._____...—-—1 list tem

angle

sin

List. Getltem Atlndex

Code Block
13; >

AUTODESK UNIVERSITY 2016

Vector ByCoordinates

¥

z

|—

a;

Code Block

=

UserAttribute.SetUserAttribute

element void

String from Object

obj

str

Attldx

value

.-""--—-__. '

Code Block

1@;

N[

List.GetitemAtIndex

Material.SetMaterial

element

materialName

=

StraightBeam.ByStartPointEndPoint

StraightBeam

end

vOrientation

{\ AUTODESK.



Step 2 - The Dynamo Graph

Code Block

AUTODESK UNIVERSITY 2016

List. GetItemAtindex
list > item
index >

\

Beam5Section.SetSection

List. GetltemAtindex

s
BeamSection.CreateSectionString
sectionType > sectionName

sectionSize >

.Column BS EN1821@8-2 199@#@5E#UCI54x254x l
.Column BS EN18218-2 1990#R5@#UC254%254x
. Beam BS EN10212-2 1998#@§@+UB914x419x3
. Beam BS EN1©218-2 1998#@§@#UB914x419x3
. Beam BS EN10218-2 1998#@5@#UB914x419x3
. Beam BS EN18218-2 1992#@§F#UB914x419x3
. Beam BS EN18218-2 1990#@5F#UB914x419x3

1. Beam BS EN1821@-2 1098#E5E#UBI14x419%3

. Beam BS EN1G210-2 1998#@§@+UB014x419x3
. Beam BS EN18210-2 1998#@§@#UB914x419x3
11 Beam BS EN1821@-2 199CH#I5@HUBI14x4109x
11 Beam B5 EN18210-2 1998#@5@-UB314x410%
11 Beam BS EN1821@-2 1930#I5@sUBI14x419x%
i1 Beam BS EN1821@-2 1938#5@sUBI14x419x%
11Column BS EN18218-2 15984#@§@#UC3I05x385
11Column BS EN16218-2 159e#@5@#UCIB5x305
1CATumn RS FNTA21A-7 100ASRGES IC IASYIAS

Lz @ {158}
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Additional thoughts

= Beam nodes

= Straight

= Bent Need to distinguish between
« — different types of member for

= Compound modelling purposes — how?

= Tapered*

= *-more application knowledge required...
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Autodesk Advance Steel knowledge required

= AstorProfiles database (or Management Tools

COMPOUND_WELDED_I5YM_TRALE L
COMPOLING WELDED T5YM TARLE U
COMPOLNE, WFLDFD_PROSTLE TABLE : - i
COMPOUND WELDID PROJILE TAME IMPOUND, U E80K TASLE Deuaich
COMPOUND WELDED PROFILE TABLE [ 2 DMPOUND, LLBACIC TARLE Crufish
COMPOLIND, WELDFD PROALE TARLE
COMPOUND WELDED_PROSTLE TARLE
o HILE TABLE]
COMPOUNG WELDED PROFILE_ TARLE
COMPOUNG, WRLDID_PRESTLE_TAS,
COMPOUND WELDED PROFILE TABLE|
COMPOUND WELDED_ FROFILE TABLE — —
COMPOLIND, WFLDFD_PROFILE_ TARLE ranie i B
COMPOUND_WILDID: PROVILE TARLE, | F MPOUND, U BACX TARLE Sk
COMPOLING, WELDED) PROJILE TAtaE - = - - _ — EPMTORNE U FOE TR

APOLIND, WELDED. T TARLE : i T et e

. — COMPOLING,U_TOE
IMBOUNG, LT

COMPOUND_WELDED_T_TABLE Rurssin 4 IMPOUND,_L_TOE_TABLE_Spa
COMPOUND_WELDED_T_TABLE_Spani 3 " 7 T IMPOUND,_U_TOE_TABLE USEngich
IMPOUND_U_TOE_TABLE USFremh

CompoundiRRelatons
INT_KSP_CommprnncChasee

{\ AUTODESK.
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Autodesk Advance Steel knowledge required

= Autodesk Advance Steel
= AstorProfiles database (or Management Tools)

=
[I\id 20mm Flange Seqmentiiey Com
[[ savess.. | [ mename || Delete ] T
» Seel » ST ] O o
Szt 1 ==&
W
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Where next?

= More connections
= Tighter integration
= More nodes

= The future is bright
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Questions?



Thankyou!



How did I do?

= Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.

= @Give feedback after each session.

Sffoﬂg/
= AU speakers will get feedback :ag"ee
in real-time. Greea
= Your feedback results in better 4/09 S D
classes and a better AU experience. Sag,-ep Py
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