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Learning Objectives

e Explain the importance of level of detail/development (LOD) for structural steel
design and fabrication.

¢ Compare how complex steel connections, custom plates, bolts, and welds are
created in Revit and Advance Steel.

¢ Understand the extent to which construction and fabrication documents are created
in Revit and Advance Steel.

e Develop a complete design to fabrication workflow using the interoperability
features of Revit and Advance Steel.

Description

Are you an Autodesk Revit structural user interested in the fantastic new steel fabrication tools
now in 2019? Do you want to know how it interacts with Autodesk Advance Steel? Or are you

an Autodesk Advance Steel user who is now being sent Autodesk Revit model files? How can
you make the most of them without replicating what has already been done? If you are asking
these questions, then this is the class for you!

In this class, we will examine the level of detail (LOD) that can be virtually modeled in each
software. We will import and export models using the Advance Steel Extension for Revit. To
help identify the differences, we will apply connections, add plates, bolts and welds, and create
construction/fabrication documents using both Autodesk Revit and Autodesk Advance Steel. By
the end of this class, you will have a good sense of when you need to use the steel fabrication
tools in Revit vs. Advance Steel.
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Speakers

Martha Hollowell incorporates her passion for building design and education into all her

projects, including the training guides she creates on Autodesk Revit for Architecture, MEP,
Structure, and landscape design as well as Advanced Steel. She has worked with Autodesk
products since the 1990s and has focused primarily on Autodesk Revit for the last 18 years.

After receiving a B.Sc. in Architecture from the University of Virginia, she worked in architectural
offices and consulted with firms setting up and customizing AutoCAD for their companies.
Martha has over 20 years' experience as a trainer and instructional designer. She is skilled in
leading individuals and small groups to understand and build on their potential. Martha is trained
in Instructional Design and has achieved the Autodesk Certified Professional designation for
Revit Architecture. She has taught several times at Autodesk University.

mhollowell@ascented.com
- @ASCENT_CTK

ASCENTed.com (Blog)

Veredith Keller has more than 18 years technical expertise in software installation,
customization, training, as well as small and large scale software implementation solutions. She
has worked in the Autodesk reseller channel for over eight years and has provided
customization and multimedia consulting for various Architectural and Engineering companies
throughout United States and Canada. She has also worked at various firms as a designer/CAD
manager. Veredith has extensive experience and is considered an expert in Building Information
Modeling (BIM). She has implemented BIM for Architectural, Structural, MEP and

Construction firms and has spent four months in Singapore consulting with various Architectural
and Engineering firms on their BIM strategy. Veredith also specializes in Multimedia and
Entertainment software. She has also presented on the topic of BIM at various seminars in
Malaysi,a, Singgp_c,)re and in_ the United States and Canada.

-' < vkeller@rand.com
- @ASCENT_CTK

IMAGINit.com (Blog)
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Introduction

Sometimes it seems like we are living in a science fiction movie with technology changing so
fast that we can’t keep up. We haven't yet reached a convergence of human and machine, but
the process doesn’t seem so implausible these days. On a much smaller scale, we are seeing a
convergence of software where more and more detail can be applied with great precision. This
saves time, money, and change orders both in design development and in construction and
fabrication. This class is going to look at a major convergence for the structural steel industry:
Autodesk Revit and Advance Steel working hand in hand.
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Level of Development (LOD)

e Explain the importance of level of detail/development (LOD) for structural steel design
and fabrication.

Way back when you were using paper drawings or even 2D AutoCAD, you didn’t need to worry
about LOD. Working drawings, and then shop drawings, were the highest level of development.
But with 3D building models, you can host so much more information in the model. The question
is, is it accurate enough for what you need it to do at this point in the project? That is where
Level of Development comes in.

What is LOD?

The general concept of Level of Development (LOD) is that model elements are gradually
detailed with more accurate and reliable information through the life cycle of a project. As time
goes on, the content is more complete and can be used for more specific measurement. It helps
you know how far you need to detail at specific points in the projects.
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History of LOD

o LOD first started as “Level of Detail” as outlined by Vico Software (Now part of Trimble
Buildings). It is used to specify the reliability of model elements used in automatic
model-based cost estimating. For example, at a lower level of detail, you may specify a
water fountain. All you know is the number of water fountains in a project. Then, at a
higher level of detail, you specify the make and model of the water fountain and can get
a much more accurate estimate of the cost.

e Later, the American Institute of Architects (AlA) renamed the concept to “Level of
Development” and expanded it to include not just the geometric features but all the BIM
content hosted in the elements. Individual elements can be tracked according to the
LOD at specific points in the project.

e BIMForum has expanded even on this and created a Level of Development (LOD)
Specification which is included in the US National BIM standard.

TIP: LOD Specification 2018 and Structural Steel

e ~ORUM  You can download the latest version of the Level of

DEVELERTIOn), Development Specification at https://bimforum.org/lod/
For structural steel, most of the information is stored under

Floor Construction under Uniformat B10 Superstructure

with more precise information about the following

subcategories.

e Steel Framing Columns B1010.10.30

Steel Framing Beams B1010.10.40

Steel Framing Bracing Rods B1010.10.50

Steel Joists B1010.10.60

Cold-Formed Metal Framing B1010.10.70

How much do you need to know about LOD?

For this class, you just need to know it exists, what the levels are, and that it impacts your
workflow. But, it is much more powerful than can be covered here. LOD can be incorporated in
contracts and BIM execution plans and it can help Architects/Engineers/Fabricators/Facilities
Managers/Owners start working together at an earlier point in the life cycle of a project and pass
on that information with fewer mistakes.
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What are the Levels in LOD?

LOD is typically specified with numbers and the higher the number, the more detailed the level
of development. The example of a column from the 2018 Level of Development (LOD)
Specification is shown below:

LOD LOD LOD LOD LOD
100 200 300 350 400
ol ™ E o >
l. 4\"
' ’ | \ I «» <«
! /“' \ 1| - ‘ -

LOD 100 - Conceptual Design

At this level of development, structural framing is assumed to be modeled with other building
elements. For example, a mass floor may include the structural framing depth but not specific
beams or materials. The thickness and size as well as the exact location is flexible.

LOD 200 — Design Development

At this level of development, structural framing includes approximate dimensions and sizes of
framing members as generic placeholders. Structural grids should be accurate. For example,
there is a steel column at this grid location or a truss is placed between these columns.

LOD 300 — Documentation

At this level of development, sizes of the main structural members are specified on the defined
structural grid with correct orientation, slope, and elevation.

LOD 350 — Coordination

At this level of development, more member connections are specified including typical
connections for base plates, gusset plates, anchor rods, etc. Miscellaneous steel members are
included as well as reinforcement such as stiffeners and sleeve penetrations.

LOD 400 — Construction

At this level of development, the model is ready for detailing, fabrication, and installation. The
structural model includes welds, coping, washers, nuts, etc. and all assembly elements.

LOD 500 - Facilities Management

At this level of development, the BIM model is created “as-built” with information that supports
on-going operations.
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Where are Revit and Advance Steel on the LOD continuum?

The software you use will depend on the Level of Development you need at that time. Revit and
Advance Steel are both excellent tools, but they do not do exact the same thing. And at this
point, both are needed. Earlier versions of Revit only included information up to LOD 300. Then,
an add-in called Steel Connections for Autodesk Revit opened the way to start incorporating
connections at a higher LOD of 350. A big change came about in Revit 2019 that includes even
more connections and that is what the rest of the class is about. (Spoiler alert: You still need
Advance Steel.)

LOD LOD LOD LOD LOD
100 200 300 350 400

8N 5

7z 7

Page 6



/\ AUTODESK.

UNIVERSITY

Working with Steel Connections in Autodesk Revit and Advance Steel

o Compare how complex steel connections, custom plates, bolts, and welds are created in
Revit and Advance Steel.

e Understand the extent to which construction and fabrication documents are created in
Revit and Advance Steel.

Working in a 3D Model

Make a
change here...

\ 2D Documents

S ...and itis
3D Model displayed here

With the coming convergence of software in so many places, let’'s take a look at how Autodesk
Revit and Advance Steel work and where they overlap. We will look at:

e Platform, Interface, and Datums

e Basic Steel Modeling

e Steel Connections

e Other Connection Tools

e Documentation and Fabrication Tools
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Platform, Interface, and Datums

Autodesk Revit

Advance Steel
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The Autodesk Revit platform is used by architects, MEP engineers,
and structural engineers. Interaction between disciplines is

seamless.

Autodesk Revit models can be shared with Advance Steel using the
Advance Steel Extension Add-in.

The Advance Steel platform is built on AutoCAD and is highly
customized for steel fabrication.

Autodesk Revit models can be imported, but the process requires
importing and exporting to a separate file format.
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Platform, Interface, and Datums

Autodesk Revit

Advance Steel

Structural grids and vertical levels can be copied and monitored
from the architectural model without having to recreate them. You
can also add grids and levels graphically.
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Structural grids and vertical levels can be added using the various
tools and the related dialog boxes. Grids are added using tools on
the Objects tab. Levels are added using the Project Explorer.

Home  Objects

Ml B
| B
(2

Grid

A Advance Steel Axes, parallel X

s Balloon{Frame): |Mone ~

Group Automatic label

Single axis 1 Label type: Mumbers ~

Display type Label start: |:|
Label prefix: I:I

Label sufix: I:I
1 2 3 4 5 B
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Basic Steel Modeling

Autodesk Revit

Advance Steel

Columns and beams are placed using standard Autodesk Revit
tools. These tools make it easy to place them at grid intersections

and create beam systems of joists between girders.

£l

Columns and beams are placed using custom tools based on the
shape of the steel. Joists between girders are created individually.
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Basic Steel Modeling

Autodesk Revit

Advance Steel

Select styles and sizes in the Type Selector and then modify
information in Properties and Type Properties.

Properties
N W Shapes '
‘"\_“_ = W12X26
~b
Structural Framing (Gird Type Properties X
Constraints . e 3
Reference Level Sk apes Load...
Work Plane Type: W12X26 w Duplicate. ..
Start Level Offset
End Level Offset Rename...
Orientation S =
e Parameters
Cross-5ection Rotati... bx
Geomnetric Position Parameter Value |:| ~
Start Extension Structural %
End Extension Section Shape {|-shape Parallel Flange P
Start Join Cutback Dimensions A
End Join Cutback Clear Web Height
AL e Fiange Toe of Filiet
e it ion Wieb Toe of Fillet
yOf‘fs.e.tVEque J Bolt Spacing
z Justification Bt Diarmcter
z Offset Yalue . -
Materials and Finishes g on A Y 7.65 in® °
Structural Material ec.tmn rea L3n 5
Perimeter 48,400 ft*/ft
S Nominal Weigh 56,00 bf/ft
Stick Symbel Location ominal g t_ . bt
ol Coinigas Moment of Inertia strong axis  :204.00 ind
: Mement of Inertia weak axis 17.30ind
End Connection . - g
5 Elastic Modulus strong axis 33.40in°
Cut Length .
Elastic Modulus weak axis 5.34in"
Structural Usage - . ey
Start Attachment Type Plastfc Medulus strong a_)us 37 .ZPI in
End Attachment Type Plastic Modulus weak axis 817in"
s Torsional Moment of Inertia 0.30ind v
Camber Size
Mumber of studs What do these properties do?
Enable Analytical M...
Dimensions << Preview Cancel Apply

Modify information in Advance Properties dialog box. It displays
after you place the structural element or right-click on the element
and select Advance Properties.

A Advance Steel

Beamn [13]

Section & Material
Positioning
Maming
Fabrication data
User attributes
Display type
Behavior
Properties

Design Forces

Camber properties

Section

Section

Unwind profile

Material
Material

Coating

Galvanizing
Construction dlass

Detail dass

Confidence

X
[»[15ections » AISC141W » Win30 v
b Steel > A392 -
None g
Nane
Nane
None
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Basic Steel Modeling

Autodesk Revit

Advance Steel

Model bracing by picking points.

Structural Framing : H55 Square : HS56X8X1/2

U

Model bracing using a tool that gives options for types of bracing.
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Steel Connections

Autodesk Revit

Advance Steel

Steel connections in Autodesk Revit are built on the Advance Steel
tools. Connections cut back framing and add plates, bolts, and
welds as specified.

AN

After Connection

Before Connection

Steel Connections are custom macros created specifically for
Advance Steel that cut back framing and add plates, bolts, and
welds as specified.

After Connection

Before Connection
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Steel Connections

Autodesk Revit

Advance Steel

Steel connections are available in Autodesk Revit 2019. In previous
versions, you needed the Steel Connections for Autodesk Revit add-

in. In the Steel tab> Connection panel, click % (Connection). Then,
select the connection you want to use from the Type Selector.
Information about the connection displays in the tool tip.

Properties x @ {3D}
0— Generic Connection i
Search P

dah Base plate

E Clif

Base plate,
L

0— G
1

G

|
g
J
|
g -

1-

Clip ang
J-bolt Ba
J-bolt Ba
Base pla

Generic

Base plate

Iind P

Selection order: 1. Column
Profiles: any profile

Description: A plate is created at the base of a column. The
column is either vertical or inclined, The base plate is horizontal
to the base or perpendicular to the column for an inclined
column. The plate is welded to the column and anchers can be
created.

Options: Joint design, various stiffeners, washer plates, leveling
plate, shim plates, shear anchor, galvanizing holes, grout holes,
punch rmarks

Connections are available by default in the Connection Vault. Click
on the tool you want to use. The tool tip tells you the order in which
you need to select the components.

Plates at beam {8} ¥ = 3¢

‘E—IEh Base plate

|E| Tube base plate

@ Corner base plate

l!B‘_II Bolt Cage

E Base plate with travers..,
h“:ﬂ Base plate cut

[l: End plate

[IE Stiffener

]ﬂ- Stiffener UCS

qu Stiffener box Column

fses] Binding plates

Selection order: 1. Column

circular tubes

Description: A plate is created
at the base of a column. The
column is either vertical or
inclined, The base plate is
harizontal to the base or
perpendicular to the column
for an inclined column. The
plate is welded to the column
and anchors can be created.

Profiles: square, rectangular or
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Steel Connections

Autodesk Revit Advance Steel

Load Connections through the Connection Settings dialog box. The standard connections are available through the Connection
Vault without you having to load them. The connections are divided
Structursl Connecton Setngs x into categories.

Connections  parameters

Connection Group:

Platform beams {8} ¥ = 3¢

All Connections ~

Available Connections: Loaded Connections:

-
C y—— T
| P—— TBE cio ere

E Base plate with traverse, bolted

E Base plate with raverse, welded

E Beam seat T

EIETE Binding plates

= i Add >
353} Bolting on gauge lines

éﬂlé Bolting on gauge lines, 2 profiles
<--Remove

v
'@ Extended Moment e...
Selection order: 1. Beam, 2.

Al Hone b
:| Moment Connedti... Beam to connect

@1 Bracing I spiice angle - additional object

Profiles: fil st
E Double side end pla... ronies: any prp ——
common | sections, Channels

e [ 1

Eﬂ: Platform plate Description: A beam is
connected to a flocr beam or

a column with a plate welded
[E[ Platform T to the beam and bolted to the
floar beam or column, The
|| End plate at flang... beam can be sloped, skewed,
rotated, or curved.

I Two end plat...

Options: Jeint design, various
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Steel Connections
Autodesk Revit Advance Steel
Modify parameters: Modify Joint Boxes:
R Clip angle * A Advance Steel Clip angle [15155] X
Code Checking Mumber of angles double b 8 Properties ~ Type Cip angle »
Clip angle Angle profile size H= cli I
Clip weld 44:‘& FEALE Name:
| » AISC 141 Angle not ident... »  L4X3X1/4 V| |
Top Cope _]_H?' Clip weld Upgrade to master
Long leg side secondary -
Bottom Cope Trr
Bolt parameters Side of angle e I@ H1_ p Cope T i l i
Horizontal bolts 1. Cutback 2. _l:| EmimiieE ii | T
Vertical Bolts 2. Cut parallel gi | Bolt parameters L ok |
Slotted holes 3. Cleat dearance to main | = T d1 dz2
- — orizontal bol
Shim Plates 4, Cleat dearance to sec.
Vertical Bolts 'UE l !
Slotted holes =
Shim Plates w
Emrai=la Update now! Automatic Approval status OK Checked

To save changes, you need to create custom types.

Custom connections have to be built on an existing connection.

Changes can be saved to the library and applied to other locations.

You can create custom connections from scratch.

An additional tool, Joint Groups, enables you to change one joint,
and the related joints change accordingly.
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Other Connection Tools

Autodesk Revit Advance Steel

You can create flat plates within the Autodesk Revit model. Typically, | A variety of plate tools are included in the Autodesk Advance Steel
you would do this to add to a custom connection such as the software, including flat plates, conical and twisted plates.
stiffeners, added to the base plate shown below.

A Advance Steel Plate [16263] x
Shape & Material -

Width X [7 |
Positioning Length ¥ [+ |
Maming [ convert to polyaan

Thickness 12" v
Fabrication data | |

Material [» Sieel » A3 ~|
User attributes .

Coating Mone i
Display type Length increment | o |
Behavior Galvanizing

Construction dass Mone

Detail class Mane

Confidence Mone
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Other Connection Tools

Autodesk Revit

Advance Steel

You can add Bolts and Welds using tools found on the Steel tab.

Architecture  Structure  Steel  Systemns  Insert  Annotate  Analyze

| B A\ o #® e =

Modify Connection Plate | Bolts |Welds Corner Cope Shorten Contour
Cut Skewed Cut

Select + Connection + »  Fabrig Modifiers
Q:‘w Bolts

L Anchors
@ Holes
Iﬁl Shear Studs

= (3D} X

You can add Bolts and Welds using tools found on the Objects tab.
Click on the Switch Bolt Type icon to toggle through the different
types.

Exact Switch o
Cross Section Bolt Type

Switch Connection objects =
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Other Connection Tools

Autodesk Revit

Advance Steel

You can add Modifiers and Parametric cuts to beam and plate
elements using the tools found on the Steel tab.

ns  Insert  Annotate  Analyze  Massing & Site Collaborate Vi

R oL E B P

Corner Cope Shorten Contour Cope  Miter  Cut Through Cut By
Cut  Skewed Cut T

Modifiers Parametric Cuts

Features tools help you create coping, cutbacks, corner cuts, miters
and more. They are available in the Advance Tool Palette on the
Features category.

Features fo) ¥ =3¢
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Documentation and Fabrication Tools

Autodesk Revit

Advance Steel

Autodesk Revit connections do not have part marks or assembly

marks.

Number objects assign part marks and assembly marks.

Numbering MP &Y =%

BN

Object(s) Name

27
25
24
15
14
12
10
10
9

g
T
5
4
4

Ca%10.5
Canam P 3615x1.52
Ca%10.5
R1'6"x1" 6"
R1'6"x1" 6"
CeX10.5
W10x19
W10x19
Caxa.2
W10x19
CEX11.5
W12x30
Caxa.2
Cax8.2

Part Mark  Old Part Mark
B1

B10
B11
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Documentation and Fabrication Tools

Autodesk Revit

Advance Steel

Creating 2D drawings from the 3D model is possible but everything
has to be done manually:

» Duplicate views, cut sections and/or make 2D drafting
views for detailing.

+ Change the status of items such as concrete beams to
halftone.

* Hide any elements you don’t want to show.
« Add tags, dimensions, text.

» Place the view on a sheet.

M/310X44.5

Creating 2D drawings from the 3D model is highly customized and
most of the information is automatically applied.

[3 - GA Plans, Elevati... Bl = 2(]
3 .,]".
s [3 - Anchor Plan - grid & hal... ]
LA [3-Anc‘wr Plan - gr.. ] !
| ¥
y |oem, (B
3 - Elevation Wiew - Full k it
P g
e
|10 R
AR
[3 - Elevation View - Line ] | !
! |
i
= [3 - Elevation View - Stairs... ] !
i 3 - Elevation View - Symbal !
_ ! B z >4 v
/@1\ . ) | e LS i g iy
> | |3-Plan View - Full - [y
Plan view at UCS, visible
[3 - Plan View - Gratings ] hidden representation - with
MP labeled. It can be used also
- . with cameras. 7 ‘7 % ./
3 - Plan View - Key plan ie= LIS =
[3 - Plan View - Line ]
[3 - Plan View - Stairs ] ?p
N
-
[3 - Plan View - Symbo ] |
e
&b
g
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Documentation and Fabrication Tools

Autodesk Revit

Advance Steel

Revisions are managed by sheet and must be manually applied.

All of the sheets are part of one project file and can be accessed
through the Project Browser.

Level 1 Anchor Plan 5.2 - AnchorPlan X [ 58 - Stair Details [ 5.1 - 3D Isometric [} 53 - Level 1 Plan View =

Project Browser - AS Platform for Documentatio.. X
East ~
North

{\ AUTODESK

cets
1 - 3D Isometric
g

5.2 - Anchor Plan:

5.3 - Level 1 Plan View
i

5.6 - Column Connection Details I
5.7 - Beam Connection Details

5.8 - Stair Details
27 Famil
[@] Groups
@2 RevitLinks a
v =
B fi
Ia) [ owner |
Project Name
v
I >
Internet Explorer 0 L = o B N T

Use the Document Manager to review, update, and set revisions.

A Document Manager [m] X
=B Project documents Properties  Preview Force update
=] Details
Sl Up to date St aaada Update Revision
el
G- B @ 30 view Revision
% 2.dwg
e kEa 3.dwg Delete
[al - Py
Lists
-] pstv-fie Add to batch plot
Add to explode
Change prototype
Open drawing
Automatic detail
status check
Warning: If this option
Status check Cancel Help \‘s not selected, then
the drawing status i
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Documentation and Fabrication Tools

Autodesk Revit

Advance Steel

You can create Bill of Material (BOM) schedules in Autodesk Revit.
Once the schedule is created, the items automatically populate the
schedule.

Some custom parameters may need to be created to gather the
expected information.

[ Steel Framing Material Takeoff X

<Steel Framing Material Takeoff>
A B | c [ [} | E F
Count | Type Mark | Family and Type Material Untt weight { Waterial Area | Material: Description

20 C Shapes. CBX8.2 490.00 Ib/f* 18 SF Structural steel, ASTM A36 Grade B, mill finish
83 C Shapes. CBX10.5 490.00 Ib/f* 8SF Structural steel, ASTM A36 Grade B, mill finish
8 C Shapes. C8X11.5 490.00 Ib/f* 8SF Structural steel, ASTM A36 Grade B, mill finish
9 C Shapes: C10X15.3 490.00 Ib/f* Structural steel, ASTM A36 Grade B, mill finish
2 HSS Square; HSS3X3X1/4 490.00 Ib/f* 9SF Carbon steel

12 L Equal Angles: L3-1/2X3-1/2X1/4 490.00 Ib/f* Structural steel, ASTM A36 Grade B, mill finish
34 L Equal Angles: L3X3X1/4 490.00 Ib/f* 15SF Structural steel, ASTM A36 Grade B, mill finish
P M_Flat Bars: FL 8.35X101.6 490.00 Ib/f* Structural steel, ASTM A36 Grade B, mill finish
3 M_HSS Rectangular-Column; HSS203.2X152.4X7.9  1490.00 I/f* Carbon steel

12 M_MC Shapes: MC310X15.8 490.00 Ib/f* Structural steel, ASTM A36 Grade B, mill finish
220 M_Pipe: Pipe2SSTD 490.00 Ib/f* Structural steel, ASTM A36 Grade B, mill finish
18 M_W Shapes-Column; W310X44.5 490.00 Ib/f* Structural steel SOksi

44 M_W Shapes: W250X28.4 490.00 Ib/f* Structural steel SOksi

Py M_W Shapes: W310X44.5 490.00 Ib/f* Structural steel SOksi

17 PL 14x9 518x3". Folded 490.00 Ib/f* SSF Structural steel, ASTM A36 Grade B, mill finish

Bill of Material (BOM) files can be exported and saved to
.PDFs or to files that can be reviewed in the Document
Manager. These BOMs can provide you with many types of
lists, including lists of all of the bolts in the model, to all of the
items that need to be shipped to a site.

[Assembly lists = l‘:{]

] :.

Assemblies approval status '51']

-

Assembly list
. ALK
ADVANCE STEEL
Assembly list  bolts |
x TR s Czaad
| Assembly list - B s
Azsembly list—explod x-_'c-.'-b-:%:'—-]
n = LANARHE
1 e SRELL
BAIZ T
Assembly summary list | e e
. S
A P = | come Gumnrsmacs:
Assembly with parts reference - e Banri 3t
: g | [T LTSRS

Compound section list

) List with all assemblies (beams,
Loading list plates, special parts, gratings,
bolts, shear studs) and their
Shipping list attached parts, grouped by

assembly number and sorted
by weight (descending)
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Documentation and Fabrication Tools

Autodesk Revit
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Documentation and Fabrication Tools

Autodesk Revit Advance Steel

Autodesk Revit does not have direct-to-fabrication tools. Numerical Control (NC) machines can take data from the Autodesk
Advance Steel model and fabricate the materials without requiring
someone to read the drawings. You can export .DXF or .NC files
from the model through simple commands.

A Document Manager [m] X
B~ Praject documents Propertes Preview Force update
St @magd Update Revision
Revision
O+ Uptodate
- B9.nc.dxf Delete
B33.nc.dxf
B45.nc.dxf
C8.nc.dxf O
Add to batch plot
m1001.nc.dxf SRR
1003.nc.dxf
m ne. e O Add to explode
Change prototype
Open drawing
B2 Automatic detail
wtomatic detail
status check

Warning: If this option
Status check Cancel Help is not selected, then
the drawing status i

A Document Manager [m] X
' “ Lists A || Propertes Preview Force update
=2 Dstv-file

DS5ty-List ST ) Update Revision
= DSty -
By Up to date ool Revision
& B1
9 B23.nc B1 Delete
[ B42nc A6
[ Bag.nc 27
[ C4ne CEX10.5
B
-] c7ine v Add to batch plot
B9 o3 1517.52
.nc .
[ M&.nc 152.40 .
ﬁ m100Lnc 51.56 Add to explode
[ mioo2.nc 8.71 = -
[ mi003.nc 7.98 hange prototype
[ m1015.nc 8.71
E p1002.nc 15.63 Open drawing
[ p1003.nc 0.50 v Automatic detail
[ p012nc v e

Warning: If this option
Status check Cancel Help is not selected, then
the drawing statis i
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Steel Connections in Autodesk Revit and Advance Steel Conclusion

As you look through all the comparisons between Autodesk Revit and Advance Steel, you can
see that the process of Level of Development (LOD) can impact which software needs to be
used. The fact that you can build on an architectural model without having to recreate datums
and even column locations from scratch is a big asset to using Autodesk Revit for the Design
Development Phase of a project. Adding most of the basic steel structural elements is also a
smoother process in Autodesk Revit than in Advance Steel. The fact that you can now add
detailed connections to Autodesk Revit allows for even more control over the design by the
structural engineers.

Advance Steel, on the other hand, has tools that make the model so much easier to develop to
the full LOD 400 needed for construction and fabrication. For example, creating steel stairs and
railings to this full level of detail should not even be attempted in Autodesk Revit. The
documentation tools are especially helpful as well. They are designed specifically for this high
level of detail while the Autodesk Revit documentation tools are useful but generic.

Jerm1 "a:

Page 26



/\ AUTODESK.
UNIVERSITY

The basic outcome is that a proper workflow between the two programs, where you model the
structural framework and some level of connections in Autodesk Revit and add more precision
and documentation in Advance Steel, is a smart way to work.

Design to Fabrication Workflow

e Develop a complete design to fabrication workflow using the interoperability features of
Autodesk Revit and Advance Steel.

As you can see from the Level of Development and comparison of Autodesk Revit 2019 with
steel connections and Advance Steel, there is still plenty of room to use both software
applications in the design to fabrication workflow. It helps to use the right one at the right
time, so a critical path is to work together using the proper export, import, and
synchronization processes.

Autodesk Revit Model at LOD 300 Imported into Advance Steel

How To: Export from Autodesk Revit to Advance Steel
1. Start Autodesk Revit and open the project you want to share with Advance Steel.

2. Open a 3D view if you want the entire project exported. Open a 2D view if you want only
one level exported.
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3. Inthe Add-ins tab> Advance Steel Extension panel, expand

= (Advance Steel Extension) and click FZ’(Settings).

4. In the Settings dialog box, specify the location where you want the file saved and what
ou want to export. Click OK.

A Settings >

C:ProgramData*Autodesk\BVT 2015 Libraries

Add Path... Edit Path... Femove Path

Esport bazed on view settings Digable join for beams on impart
Export grids
Export custom profiles as dpnamic

Ok Cancel

5. In the Add-ins tab> Advance Steel Extension panel, expand A (Advance Steel

Extension) and click E’(Export).

6. In the Export utilities dialog box, select Advance export and click OK. This creates a
SMLX file, which can be imported into Advance Steel.

A Export utilities B w |
AUTODESK’
ADVANCE STEEL A AUTODESK.
Export to file format
(®) Advance export
() Other farmats SDNF - Version 3.0
Country Library s e

rieT [
[ |
/\ AUTODESK. Cancel |
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How To: Import from Autodesk Revit to Advance Steel

Start Advance Steel.

N =

Hw

click Open.

In the Export & Import tab>Revit panel, click (Import).
In the Open dialog box, navigate to the appropriate file folder, select the .SMLX file and

/\ AUTODESK.
UNIVERSITY

Start a new drawing based on a template file. The default is ASTemplate.dwt.

5. If the Material conversion dialog box appears, select a Define conversion name from the
list. This mapping will be added to the GTC_Material_Conversion table.

-l'g-_ Material conversion

Following material isn't in conversion file :

Metal - Steel - ASTM A992

X

Define conversion name :

|Used application

AISI 1015
AISI 1022
AISI 41
AISI M50

6. If the Section conversion dialog box appears, select an appropriate section name and

click OK.

-Il'g-_ Section conversion

The following section could not be converted
W21X57

Import section as user profile
Convert section to an existing one

Define conversion name :
Section

X

[» > AISCI41W » W21x57

Ised application Advance Steel

Tgnore Abort

7. Steel members and steel connections get imported into Advance Steel.

8. Save the file.

How To: Synchronize Changes from Advance Steel to Autodesk Revit
1. Make changes and add connections to the Advance steel model such as the clip

angles shown in the figure below.
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In the Export & Import tab>Revit panel, click (Export).

Save to .SMLX file.

Open Autodesk Revit and the original file you first exported to Advance Steel.

In the Add-ins tab>Advance Steel Extension panel, expand A (Advance Steel
SHLE

Extension) and click % (Synchronize).

In the Synchronisation dialog box, click = (Load...) and select the SMLX file you
want to synchronize the project with.
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R Synchronisation - Syracuse Suites from AS.smlx - O *
@ Refresh Report.. E:j Apply All Actions

[2 Maodified 10/24/2018 3] Loaded 10/24/2013

Element type Model object Change [] status

» = Footing Isolated Material O

'?- = Footing Isolated Matenal O

}- = Footing Isolated Material O

> Footing lsolated Material O

}- 1' 4 Connection ™

| Connection O

» * . Connection ™

> = Connection O

» 4 . Connection O

» = Connection O

'?- ‘ 4 Connection O

}- 1' 4 Connection O

Il Appended I 1 odified B Deleted

{(¥) Filter

a. The modifications for each object will appear in a list which can be filtered.
You can add or remove columns in the list, by right clicking in the dialog and
selecting options from the contextual menu.

b. You can apply the changes for the selected modifications or for the entire set.

c. To quickly spot the Autodesk Revit model objects, you can double-click on
the lines inside the Synchronisation dialog box to highlight and zoom in on
the objects in the model.

R Synehronisation - Wharehouse.smbx

EE' Refresh [j Report._

[ Modified 37272016 1§ Loaded 3/3/2016

Elemnent type Maddel object Chan,
I L Connection Connection p
L3 = Connection

'.b [ = c:{/\&nn

B ippended  EMModified  EEMDeletes

| Filter

d. In the Synchronisation dialog box, the main tick boxes work with applied
filters. If the objects are selected using the filters and a main tick box is
activated, only those lines will have the individual tick box selected.
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() Refrash D Report_ |_—:, Agply All Actions

e

CaModded 2132015 W Loaded 2132015

Bementtype | Mocsl cect Change
Colures Pomsion @ 7.523638 450 00--> 52 TLA261000
Celume Pogtion ¥-£513,18.14,000--> 2513 161430.00
WMigoeided EEMcdiied  EEDeietsd
~ Fiber 1
Bements Changes
wall Encng Liolated Appeeced W ey e
7 Colmn [7] Footing Contnous ¥ Modres
Sles Deleted Select A1
fea Gearal

‘E._\I Risfresh D Report..

WiF byl boaded 1132025

__} Aply Al Actions

Dt odefied 21134

Bement type Moded object Change |9 samtus e
- Beam Positizn [ sa8
13 Beam Positizn I A0

Cobmn Positizn I+ ¥ 52581420000+ > -52.58,14.45 10.00

mn Pasition # 7431318 140.00--> 45.13,18.14 1000

®

W Apperced  EEModfes W Deleted

) Filer
emers Charges
Hlwar [ Footing lsvated & appended R? Aty Fier
¥ Cotuma [# Footing Contincus ¥ sicaitied
4 5t ¥ Deteted Seieet A7
Hl Beam -
Clear 41

@ Column elements were selected to be
@ Status main tick box was selected

@ All objects were made visible again

e. The Synchronisation dialog box displays both Position
a single modification line. You are prompted with the c
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and Offset changes in
oordinate points of the

start and end points of the system axis. This applies to all linear elements,
including curved beams. Straight axes are defined by 2 points with the
following syntax "0,0,0->1500,0,0" and curved beam axes are defined by 3
points "0,0,0->1500,1500,0->3000,0,0", where the middle coordinates

represent the midpoint of the curved beam.
T e [E] mepor- [} avoy an

[ Modified 2122015 [l Loaded 211272018

=====

Eementtype | Mogel object Change Status Bosition - File
* Beam Posito -80.63,-2.93,10.00-- 1000->-8063145010.00  -£3.96,-3.52,30.00-82.53,539.10.00>- 8396 14302000
» Colur Position -80.34,-2.51,000--» -2511000 -79.26-6.28,0.00---79.26,-628, 1000
» col Positon -5034.14.43,0,00- > 80.34,1449.10.00 -8037.17.23000->-80.37,17.23.1000
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f. Beam and Column section rotations are spotted and applied by the

Synchronisation dialog box in Autodesk Revit. The change is displayed with
the word Angle.

Conclusion

From our review of the features found in Autodesk Revit and Advance Steel, you can see the
importance of level of development (LOD) when deciding which software you should use as you
move from structural steel design to fabrication.

We looked at how complex steel connections, custom plates, bolts, and welds are created in
Autodesk Revit and Advance Steel and reviewed the extent to which construction and
fabrication documents are created in each program. As you develop a complete design to
fabrication workflow, you can use the interoperability features of Autodesk Revit and Advance
Steel to move seamlessly from Autodesk Revit (used primarily for design) to Advance Steel

(used primarily for fabrication). Both programs work together to expedite the process of steel
design to fabrication.
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