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Introduction

In this class we will discuss workflows for structural steel analysis. The applications we will be
working with are:

Autodesk AutoCAD Plant 3D

Revit Structure

Robot Structural Analysis Professional
Advance Steel

Navisworks Manage

We'll start off with an overview of these applications then move into interoperability of steel
models between them. Next we’ll go into Robot Structural Analysis and learn about running
analysis on the steel design. For example, self-load, usage loads, and climatic loads. Finally
we’ll show how Navisworks Manage can be used to bring the models together from separate
disciplines and how to perform clash detection.

Everything is about workflows; initially the concept for this class started as an internal project to
understand all the possible workflows available for a Plant Designer using Plant 3D and
collaborating with a structural Designer / Engineer who is familiar with Autodesk Products.

Advance steel

Sdnf, dwg
Navisworks P e
Manage M

Robot Structural
Analysis
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Overview of Structural Applications

A Advance Steel

5! Advance Steel is a CAD software
application for 3D modeling and detailing of
steel structures and automatic creation of
fabrication drawings, bill of materials and
NC files. With the Advance Steel Plug-in,
Revit users can quickly connect their models
to Advance Steel using the export, import,
and synchronize features to transfer the
model BIM data.

For more details about Advance Steel, please visit:

http://www.autodesk.com/advancesteel

Autodesk Advance Steel in 3 Minutes

Robot Structural Analysis (RSA)

RSA is structural analysis software based on the Finite Elements Method (FEM),
providing a country-specific analysis and a wide collection of design codes for
structural engineers. Many types of structures could be analyzed by RSA:
buildings, bridges, tanks, silos, etc.

For more details, please visit: www.autodesk.com/robot



http://www.autodesk.com/advancesteel
https://www.youtube.com/watch?v=wxTt6bwk3m0&list=UU605NHqEkxXsFYdoPrD6mOg
http://www.autodesk.com/robot
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Revit®

The Revit platform for building information modeling (BIM) is a design and
documentation system that supports the design, drawings, and schedules
required for a building project.

In the Revit model, every drawing sheet, 2D and 3D view, and schedule is a
presentation of information from the same underlying building model database.

For more details, please visit: http://www.autodesk.com/revit

To get started with Revit: http://knowledge.autodesk.com/support/revit-products/getting-started

Revit Extensions

Revit Extensions (REX) are the must have tools for Revit Productivity, It provides
more capabilities to your Revit software, the most useful extensions are:

Timber Framing Extension

Compare Models

Grids Generator

Civil Structures

CIS/2 Import/Export

Excel based model generation

Frame Generator

Composite Design

SDNF Import/Export (this extension is required for this class)

JeB G- Q-2 8- 0 A 8- 3

E/ En El!_ @ E'{ =g

Modify Delete Preferences  Modeling Covil  _ Analysis
N Structures - Export |
Element Project Autodesk Revit Extension

=) I SONF Import

@ SONF Export

Properties X

The following article will help you to find and download the REX:

http://knowledge.autodesk.com/search-result/caas/sfdcarticles/sfdcarticles/How-to-find-and-
download-Autodesk-Revit-Extensions.html



http://www.autodesk.com/revit
http://knowledge.autodesk.com/support/revit-products/getting-started
http://knowledge.autodesk.com/search-result/caas/sfdcarticles/sfdcarticles/How-to-find-and-download-Autodesk-Revit-Extensions.html
http://knowledge.autodesk.com/search-result/caas/sfdcarticles/sfdcarticles/How-to-find-and-download-Autodesk-Revit-Extensions.html
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‘ AutoCAD Plant 3D

T Autodesk® Plant Design Suite 2015 provides comprehensive plant design,
modeling, and review software. AutoCAD Plant 3D allows users to easily design
pipe, equipment, and steel models and generate isometric and orthographic
deliverables. AutoCAD Plant 3D also includes AutoCAD P&ID which is a design
package for process and instrumentation diagrams.

Since Plant 3D is built on top of AutoCAD you can use the same commands you
are familiar with in addition to commands that are designed to operate on Plant
3D objects. AutoCAD Plant 3D comes with AutoCAD P&ID functionality built-in.
You can create and edit P&ID drawings within the P&ID workspaces in Plant 3D.

Plant 3D allows you to:

Create and modify spec sheets and catalogs

Create and edit P&ID drawings

Perform pipe routing

Design and place equipment

Model preliminary structural steel

Generate isometric drawings with automatic annotations

Generate 2D orthographic drawings with annotations and customized bill of material
Generate customized project reports

Export and import data to Microsoft Excel spreadsheets

For more details about AutoCAD Plant 3D, please visit:

http://www.autodesk.com/products/autocad-plant-3d/overview



http://www.autodesk.com/products/autocad-plant-3d/overview
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Best practices for model interoperability with Autodesk Advance Steel,
Revit, and Plant 3D

In this section we will discuss the best practices for using 3D models between Advance Steel
and Revit with Plant 3D.

Exporting steel from Plant 3D to Revit or Advance Steel

You can select structural objects in a Plant 3D drawing and export them to a Steel Detailing
Neutral Format (SDNF) file. Structural objects you can export to this format are:

Structural members
Railings

Ladders

Stairs

Plates

When you export railings, ladders, and stairs to SDNF they are exploded into individual
members. Please note: ladder cages are not included in an export.

Before attempting an export of steel from Plant we recommend consolidating the separate
structural steel objects into layers. For example, make sure steel members, stairs, ladders,
grating, etc. are on their own layer. This will help simplify the export as typically only steel
members will need to be exported from Plant 3D to SDNF.

1. Click on the Structure tab on the Ribbon Bar
2. Click SDNF Export button

DeHBEo S & Autodesk AutoCAD Plant 3D 2015 - NOT FOR RESALE'.;-ST-om.dwg

Home Ios | Structure  Analysis  Modeling  Visualize Inset  Annotate  Manage Output  Add-ins  Auto 0 Vault ExpressTools  BIM 360

5 [_'—_‘j @ . . ﬂ'l H T Shape Model - .l.'I# -lr'_l; E_ I= = 1k -l_'l_‘_| F] shaded

- c 'l“ 'd iiis _ e o Unsaved View
Structure Structure Lengthen Restore  Show
Edit plode  Member Member  All im0 | Single viewport

L
Setting =
Member Grid Railing Stairs Plate Footing Ladder sl setings

Parts Modify Cutting Visibility

3. Choose a location for the output file and fill in the information in the SDNF Export
window

4. Click the Select Objects button

5. Use a window to select the objects to be exported (non-structure objects will be filtered
out) or type in ALL on the command line if you want to export all steel in the drawing

6. Click the Export button
Please refer to Autodesk Screencast video for an example of this workflow:

AU2014: SE5099: Exporting Structural Steel from Plant 3D



https://screencast.autodesk.com/Main/Details/13f99b69-f7de-4853-ae3f-0a5718c71638
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Export / Import for Revit and Advance Steel with Extension (.GTCX)

Steel models that have been imported into Revit through SDNF or created from within Revit can
be exported to a .GTCX file and then imported into Advance Steel. This special file is used to
transfer data between the two applications. This feature requires the use of Advance Steel
2015.1 Extension available from the Autodesk Exchange Apps Store.

Export to a .GTCX file from Revit

1. From the Add-Ins tab on the Ribbon Bar click the Advance Steel Extension button:

- ——
-Aumdsk Revit 2015 - Mot For Resale Version - SE5099.rvt - 3D View: {30}

. ®h K R o

Jrigin Glue Clash Equipment | Advance Steel Extension Dynamo 0.
Pinpeint Properties T

BIM 360 |[| Export | Visual Program

Import

Export
Synchronizati i

Settings

About

2. Select “Export” from the list
3. Make sure “Advance export” is selected:

ADVANCE CONCRETE
Reinforcement and Forrmwork A AU TODESK.
Export to file format
@ Advance export

() Other formats SDNF - Version 3.0

Cauntry Library

M\ AUTODESK.

4. Click OK button
5. Specify a location for the exported file

. If you do not want beam shortenings from Revit to be exported with the .GTCX
Tip file, un-check the “Export beam shortenings” checkbox from the Settings for the
Advance Steel Extension. The settings are available from the drop-down list of
the Advance Steel Extension on the Add-Ins tab in Revit.



https://apps.exchange.autodesk.com/RVT/en/Detail/Index?id=appstore.exchange.autodesk.com%3aadvancesteel20151extension_windows64%3aen
https://apps.exchange.autodesk.com/RVT/en/Detail/Index?id=appstore.exchange.autodesk.com%3aadvancesteel20151extension_windows64%3aen
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Importing a .GTCX file into Advance Steel

1. From the Export & Import tab on the Ribbon Bar, select Import on the Revit panel:

Y

Home  Objects Extended Modeling

N D N

i

Irnport Jxport Synchronize Export to Navisworks

Rewit Maviswarks

2. Browse to the location of the .GTCX file and click the Open button

3. Map sections as required:

Assonemenen e

The following section could not be converted
W 5x16

Import section as user profile
(@ Convert section to an existing one

Define conversion name:

Section
» | Sections » HEADIN 1025-3 » HEA100 -
Used application Advance Steel

| 0K |’Ignore]’.l\bort]

4. The steel members are now imported from Revit and ready to use.
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Synchronizing .GTCX files between Revit and Advance Steel

Once a .GTCX file has been exported and imported into the corresponding application,
synchronization can be used to keep the file up to date.

Advance Steel Synchronization

1. Select the Export & Import tab from the Ribbon Bar
2. Click the Synchronize button from the Revit panel:

" BE 2% = A Autodesk AutoCAD 2015 - NOT FOR RES

Home  Objects Extended Modeling  Output  View  Lab | Export 8 Import = To

=

Import Export Synchronize Export to Navisworks  Export IFC Export CIS/2 Export SDNF  Advance export  Insert

Revit B § mchange formats =
Synchronize current model with a *.gtcx file
Drawingl . . .
Synchronize current model with a *.gtcx file
[—1ISE Isometric ][E[J'j‘.’ir:gf.
Lj Press F1 for more help

3. Click the Load button and browse to the .GTCX file and open it

Revit Synchronization

1. Select the Add-Ins tab from the Ribbon Bar
2. Click the Advance Steel Extension drop-down button
3. Select Synchronization:

‘Au‘todﬁk Revit 2015 - Mot For Rezale VersIanl?E‘SUQQ.M - 3D View: {ED}!

Collaborate  View  Manage  Add-Ins  Extensions  Modify =~

’, & R R B

t Origin Glue  Clash Equipment | Advance Steel Extension Dynamo 0.7
r Pinpoint Properties T

BIM 360 Export Yisual Programming
Import
| = Synchrenization
Settings
- About

Type

4. Click the Load button and browse to the .GTCX file and open it
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Exporting from Revit Structure to Plant 3D

After modifications have been made to the model in Revit Structure you can export the Revit
model to a .DWG file. This drawing can be imported into your Plant 3D project or attached as an
XREF. This updated model will replace your preliminary steel model that was created inside of
Plant 3D.

One recommendation is creating a new “host” or container drawing inside the Plant 3D project
where the Revit .DWG will be inserted as an XREF.

This accomplishes three things:
e The Revit model can be re-exported (overwrite the .DWG file) at any time by the Revit designer

e Existing Orthographic views in the Plant project using this drawing can easily be updated
¢ No need to remove and add the drawing into the project again

DWG Export Setting in Revit

The default setting for DWG/DXF export in Revit is Polymesh export for solids. This needs to be
changed to ACIS solids so the Orthographic views can be properly generated from the exported
geometry within AutoCAD Plant 3D.

To change this option inside of Revit:

1. Click on the Application Button in the upper left-hand corner of the Revit application

uzﬂavmvmv S-S OA B-2F G5 8
== g&Site  Collaborate  Viev
@ Creates exchange files and sets options.
- B o [
(CAD]  Crestes DWG, DXF, DGN, or 54T fies.
D e b Wall  Slab Ares

& DWF/DWFx.
Fan o Creates DWF or DWe e

I FBX
g~ |Eo.
Famil

Expol om
ﬁ swess b Tamil to 3 text (o) ie

NwC
= ot » E“ Saves the scene as a Navisworks WG
file,

IFC
Suite b
Workflows Saves an IFC file

—| ODBC Database

B s N U Saves model data to an ODBC
= database
[FT tmagesand Animations
@ (ot Pl 2] saves animations or image files.
% Reports
dﬂ Licensing ¥ Saves a schedule or Room/Area report,”

options £ Export Setups DWG/DXF
g o Sets export options for CAD and TFC,

hdation Ref

FBXfile.

the current

=3 Export Setups DGN

IFC Options
Options | | Exit Revit Brrcop

£ Structural Plans [

2. Go to Export -> Options -> Export Setups DWG/DXF
3. Click on the Solids tab =
Modify DWG/DXF Export Setup —
4- SeleCt “ACIS SOIidS” Select Export Setup
= = - = | Layers I Lines I Patterns I Text&FomsI Colars | Solids | Units &Coordlnah&sl Generall
5 . Clle O K Export solids as: (for 3D views only)

() Polymesh
@ ACIS solids
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Using Advance Steel models with Plant 3D

3D model drawings from Advance Steel can be used in your Plant 3D project. Just like .DWGs
exported from Revit, you can either copy them into the project or use a host/container drawing
to insert the Advance Steel drawing.

Advance Steel Output Settings

The default setting for Advance Steel is to save without proxy graphics. This means the DWG
files will be saved with no proxy objects. This needs to be changed to Save with area Proxy-
Graphics so the Orthographic views can be properly generated within AutoCAD Plant 3D. This
setting is drawing specific and must be changed on each drawing that is exported.

Note: If you are using the Advance Steel 2015.1 Object Enabler this setting can be left as
default. Plant 3D will be able to process the Advance Steel objects for Orthographic view
generation through the use of the Object Enabler.

To change this option inside of Advance Steel:

1. Click on the Output tab

e ENEECAT A Y AS D
Home  Objects  Extended Modeling View  Labels & D

e ? m || 2 0 5K
m It P T

Quic

MNumbering Document

]
= bE | o i manager AEY R docume

Part marks Document Manager Docume

BIM 360  Plug-ins  Featured Apps  Plug-igg
Display -
Current -
@l Save with area Proxy-Graphics

— Switch on to save this DWG with surface graphics
Export to DWF/PDF

Press F1 for more help



http://knowledge.autodesk.com/support/advance-steel/downloads/caas/downloads/content/advance-steel-20151-object-enabler.html
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Attaching Advance Steel Drawings to Plant 3D models

Once you have detailed your steel model in Advance Steel it’s time to bring the updated model
into Plant 3D. In this example we will create a new drawing in Plant 3D to host the AS model
and then attach it as an XREF into the Plant 3D pipe and equipment drawing.
Create a new Plant 3D drawing inside the project
2. Open this drawing and use the XREF command to attach the new AS model
Note: Make sure the attachment type is set to “Attachment” and not “Overlay
Open the pipe and equipment model where the preliminary steel model was attached
Unload the preliminary steel model XREF
g\ttac_h the new drawing with the Advance Steel model into the pipe and equipment
rawing

Now with the Advance Steel model in your project any future modifications that are made in
Advance Steel will carry over when the XREF is reloaded.

£ £11 an sw 2000 i<300)

i} FExternal Reference File Has Changed x
A reference file has changed and may need reloading:

Beload AS 2015 - AU 2014 - drewj. REMD4MNMDI]

f* 3DPiping~ + [ Decimal ~ BROPE =
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How to perform structural analysis of steel structures with Robot
Structural Analysis

The following chart is illustrating the structural analysis process:

Goddbeﬁniﬁm
Autodesk® Robot™
; Structural Analysis
Professional Workflow
Load Definition

An:lt"vsis, e

¥ Documentation

\ - m

Model definition

The 3D model could be created from scratch (using Structural Axis import .DXF or .DWG
background) or imported (from Revit ideally.)

Creating a new model from scratch
There are different options to achieve that:

1. Use the coordinates:

s, Bars L=nne
Number: 1 Step: 1
Name: Column_1 (=)
Properties

S e —
on: (W<

Default material: STEEL

Node coordinates fft)
Beginning: 0.00.0.00.0.00
&3 0000000200 T
[C1Drag
Axis postion

A T —




Structural Analysis Workflows with Plant Design Suite Ultimate

2. Use the Structural Axis

52 Structural Axis == —

fois Definition

j 0

¥ -

Iz ] N

Position: Mo. of repet Distance: m

0.00 ® 0 B 0 )

Label Position g

A 3.00 T
b 20

v

&

it

4 m » a

Numbering: (123 ... - m

[ dew | | As manager ] ] 2]

[ Aepy | [ wse | [ Hep | &

fim e

3. Import DWG/DXF (other formats are available) file and convert lines to bars:

K Open =)

Lookin: | DWF -~ @@= m

2 Name Dete modified Type

-~
Recent Places

|

No items match your search

Desktop Preview
=l [CIRepair Mode
Libraries
&,‘ <[ i ] v
MTLZUJG\EOWF File name: “RTD - Open
Fies cf type: o] [ cenen |
Alfies ()

ROBOT [*rtd)
—— ROBOTtexfile "str)
Comment: Effe ( dod)

Staad ("std)
ey s

DWG format (*dwa
SSDNF fomnat (") (sdf)
Sap 2000 format 52k, - S2K)
Stucad fomat ("anf)

Femap nevral format (*neu)
SAT format (".sat)

ROBOT solid format (")
IFC format (" fc)

4. Import DXF/DWG as backgrounds:

File Edit  View  Geometry  Loads  Analyss R
D [ New Project... CTRL+N ﬁ ﬁ
[n | [ Open Project CTRL+O i
~ 2 [ L2 oo
@ seve CTRL+S
ObEI
. .
5 p DXF and DWG Backgrounds...
= creen Lapture. +ALT+

B Printout Composition...

Page Setup...

=] 1, Print Preview...

& print CTRL+P
Printer Settings..

Project Properties...

Close Project

1 From Revit to RSA.rtd

2 C\Users\...\_structure.rtd

3 FROM REVIT TO RSA_CLEANED.RTD
4 C:\Users\...\Mini-test SNC.rtd

03, Exit
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Import a Revit file

In Revit, the analytical model is a representation of the structure required for structural
analysis and design.

In general, the user may need to prepare the Revit model for structural analysis, by doing
the following:

e To prepare analytical views use the analytical model settings tab to specify auto-
detect and consistency check tolerances.

e Adjust manually the analytical model (click analytical adjust, select an analytical
element to display its direct manipulation controls).

¢ Download and install the Structural Toolkit to enable the integration with RSA and
RSA360: AU2014:SE5099: Download Structural Toolkit from App exchange

Send the Revit model to RSA

In Revit, click Analyze tab » Structural Analysis panel » Robot Structural
Analysis * Robot Structural Analysis Link

== g Y% € E 3,
Heatingand  Panel  Schedule/ Duct Pressure Pipe Pressure
Cooling Loads Schedules Quantities LossReport ~Loss Repert

&
L
8

Reports & Schedules  Check Systems | ColorFill |

Robot  _ Anslyze Res
Structural Analysis " in Cloud Manager

@ 30 View - Structural Analysis

AU2014:SE5099: Exporting a Revit Model to Robot Structural Analysis

If you created your 3D model from a scratch in RSA you could use the Revit structure Add-in to
export your RSA model directly to Revit.

Results Dresign Toaols ' Add-Ins 7 Window Help  Community

Reinforcement Drawings lGeometny -

Autodesk Inventor Frame Analysis ]
Frame Generator Autodesk Revit Structure [

Spreadsheet Calculator

Ttaly NTC 2008 Steel 4
Concrete Building Structures Link
Ttaly NTC 2008 4

Add-ins Manager



https://screencast.autodesk.com/Main/Details/2304a9e9-e9b1-4b50-aab3-12e3e263ef24
https://screencast.autodesk.com/Main/Details/307a1918-d985-4b8c-bb78-bc05b51d0eb4
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The structural engineer may need to run verification and fix errors before proceeding, supports
in some cases need to be rectified or added.

Results Design Tools Add-Ins Window Help  Community

R Analysis Types... : ¥ g ﬁ ﬁ ﬂ p &= Geometry "

E= Calculations
L = s
Prepare Results... h H [ |—'|®;‘ %
Save Seismic Combination Results...
Calculation Restart...

-
¥ Structure verification | = | | = & |
Calculation Messages...
. Dii
Calculation Motes 4 Computational model iz out-of-date. The limited verification has been perform isplay
=
e Bar without properties Errors
! » P
Meshing Mumber of warnings:0 -
?ﬁﬂ Generation of computational model
DAM Analysis 4
< m | 3 ’ Verify ]l Close ]
] | Select a line to highlight assodated objects in the structure model.
= —y - — = -
AT T T L W e T e

AU2014:SE5099: Check and add supports to Structural Model in RSA?



https://screencast.autodesk.com/Main/Details/f9d23422-8687-4009-a20c-5012d430bbcd
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Load definition

Most basic type of loads could be applied within Revit, but RSA offers an extended choice of
loads and some of them could be generated automatically like Wind, Snow, Seismic (available
in some codes)

To apply a load in RSA, a load case needs to be set up first (Loads\ Load Types...) EJ:

So, for instance, Dead, Live, Wind, Snow and Seismic loads were defined below:

-_LﬂlLDadT}rpes 2 el eS|
Case description
Mumber: o Label: SEIS1
Nature:  |seismic v
Mame: SEIS1
| add || medfy |

List of defined cases:

Ma. Case name Mature Al

1 DL1 dead 51

2 LL1 live 51

3 WIND1 wind 51

4 WIND2 wind 51

5 SM1 SMow S

= SEIS1 seismic S
1 1 F

[ Delete ] [ Delete al ]

[ Close ] [ Help ]

Once a load case has been set up it can be applied to structure elements such as nodes, bars,
or surfaces.
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Load Definition Setup in RSA

1. Click Loads * Load Definition. The Load Definition dialog opens.

2. Go to the tab corresponding to the type of structure element on which the load must be
applied.

[ Load Definition |62 |scou|=h eS|

Case Mo: 2 : LL1
Selected:

| Seff-weight and mass |
Mode | Bar | Surface |

S 18] %

Apply ta

Apphy ][ Close ] [ Help

3. Click on the type of load that you want to define. A dialog corresponding to the type of
load selected opens. [ Uniform Load i) lecs| s s

Specify the necessary values for the load and then
click Add. The type of load is now displayed under

the load case name in the Load Definition dialog .
and the cursor changes to a load symbol. LTI
4. Apply the loads to the structure. Values
p {kipst) =4 (Deg)
PO 0.00 | 0.0 |
AU2014:SE5099: apply a load in RSA 0w 0o |
Z 000 0.0
In Revit within the Analyze tab, Load cases and Loads ) _
could be defined as well. Coord. system: @) Global () Local

[ Projected load



https://screencast.autodesk.com/Main/Details/91138f36-2e97-472b-829d-50c8a2a0e1fc
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Load Definition Setup in Revit

EHG G -@- 2 FOA 8 0K B -

s | ol OB 2 [E 12 ¥

A s I —

Maodify|  Loads = Load Load Boundary Analytical Analytical Check Consistency
Cases Combinations Conditions Adjust Reset  Supports Checks

Select = | Loads Boundary Conditions Analytical Model Tools §

AU2014:SE5099: apply a load in Revit

Analysis
Many kinds of analysis could be performed such as static-linear, dynamic, non-linear, etc.

To run a static-linear analysis, just hit the calculations button:

ey e

File Edit View Geometry Loads Analysis Results Design

D@I%@@IXI‘?’

Al — - @ [l e L 2L

The results could be displayed on Diagrams, Maps and spreadsheets.

For more advanced analysis (dynamic, non-linear...) please refer to the RSA Help or check
some advanced classes on the Autodesk University web site.

There is also another alternative (very interesting for large models) to run a static-linear analysis
using RSA360 (Analyze in Cloud):

8 % K #5 A signin ), SR G=T)

b | Type @ keyword or phrase

e 12 £ f¥ e e & °F Gk
€ 2 £ ¥ @
nalytical Analytical Check Consistency Space Hestingand ~ Panel  Schedule/ Duct Pressure Pipe Pressure Energ... |Structur..
Adjust Reset  Supports  Checks Separator Cooling Loads Schedules Quantities Loss Report  Loss Report @
Analytical Model Tecls El Spaces & Zones ¥ ‘ Reports & Schedules ol ‘ Check Systems| ColorFill ‘ -
B M 3
Robot  _ Analyze Results

Structural Analysis” in Cloud Manager

Structural Analysis

19


https://screencast.autodesk.com/Main/Details/8c124fb0-192e-441d-a872-2994e9b437ed
http://help.autodesk.com/view/RSAPRO/2015/ENU/
http://au.autodesk.com/
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The Load Takedown Extension is also a good option to perform the analysis of load takedown
for vertical forces and reactions (without using RSA or the cloud.)

EHEG-G-@- 2- 0N 8- F -~

Extensions

EE B & |2 0 A B X« B

Modify Delete | Preferences  Modeling | Analysis | Reinforcement Autodesk . Steel . Tools Civil . Impnrtv
T T M AutoCAD Structural Detailing  Connections Structures  Export
T R el
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Praperties A Llsal Load Takedown
Load Takedown
@ 30 View { i st

Performs the analysis of load takedown for vertical forces and

reactions in a structural model,
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3D View: (30} | F3 Edit Type Press F1 for more help

Graphics 4 éStat\cAnalysis of Slabs
View Scale T8 10"
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Dot Lo e ] % Static Analysis of Trusses
Parts Visibility  Show Original i

Visibility/Graphic... Edit... % Composite Design
Graphic Display . Edit... —

If you need to run analysis for a specific beam you could use the Static Analysis of Beams
extension:
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Element | Project | todesk Revit Extensions
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" TRpehes @ Load Takedown
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p— static And Static Analysis of Beams
3D View: {30} - Edit Type
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Another interesting Revit Extension is the Static Analysis of Frames which could be used if
you are interested to run a static analysis of a 2D frame without using RSA or RSA 360.
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Code checking (steel design)

The steel design option offers the possibility of a quick and efficient verification of sections used
in the structure. The user may apply a ready-to-use template containing a layout of dialog boxes
necessary for design of steel elements.

Autodesk Robot Structural Analysis Pro

File Edit View Geometry Loads  Analysis Results Design Tools Add-Ins Window Help Commu ii

=2 HavaEG ¥ i VO EE A QAR EY [&%ﬁﬂﬁ
A -2 - B L o < n?

Members | Groups

Number: M

Basic data

Bar list:

MName: Parameters

[7¢)

[i§

]
]

C. Group: ~ Member type:

Verification options

(@ Member verification:

() Code group verification:

() Code group design:
Optimization

Limit states

ULS: 1to6

5L5:
Dead loads: 1to6
Live loads: 1to6 List
Total loads: 1tod List

Calculation archive

Save calculation results

[ 0K ] [Conﬁguraﬁon] [ Calculations ] [ Help ]
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Selection of the Steel Design template makes successive operations aimed at structure
verification considerably easier:

e Selection of members to be verified
o Start of member verification
e The short results dialog box contains the most significant information about sections

A ANSI/AISC 360-10 - Member Verification { SLS ; ULS ) 87t092 101to107 145t0154 1590162 171t0173 193t0205 lQJ E@g
Results [ Calc. Note ] [ Close ]
Member Section Material Lay Laz Ratio Case = Help
87 RevitBeam_g7 |8l | w 12x40 STEEL A38 4585| 12382 0.01 1 0L1 X
83 RevitBeam o8|l | v 12x40 STEEL A3§ 37.48 98.90 0.01 1DL1 o
89 RevitBeam 29[| w 12x40 STEEL A3§ 37.48 98.90 0.01 1DL1
90 Revitbeam 90| | w 12x40 STEEL A36 45.85| 123.62 0.01 1D0L1 Celculation points
91 RevitColGravit |8 | w 12x30 STEEL A36 2306 7896 0.00 1DL1 Division® n=3
92 RevitColGravit || w 12x30 STEEL A36 23.06 75.96 0.00 1 DL1 Extremes: none
101 RevitBeam_1 ]| v 12x40 STEEL A36 45.85| 123.62 0.1 1 DL1 Additional: none
102 RevitBeam_1 ]| v 1240 STEEL A36 45.85| 123.62 0.01 1 DL1
103 RevitBeam_1 ]| v 1240 STEEL A36 45.85| 123.62 0.01 1 DL1
104 RevitBeam_1 ]| v 12340 STEEL A36 4585| 12382 0.01 1 DL1
105 RevitBeam_1 8| v ex12 STEEL A36 14.43 39.23 0.00 1 DL1 E
108 RevitBeam_1 8| w Bx12 STEEL A36 14.43 39.23 0.00 1 DL1 T
107 RevitBeam 1|l | w &x12 STEEL A38 14.43 39.23 0.00 1 DL1
145 RevitColGrav|[B® | w 6x12 STEEL A38 4309| 13078 0.00 1 0L1
146 RevitColGrav|[®l| w 6x12 STEEL A3§ 43.08| 13078 0.00 1DL1
147 RevﬂCulGrav' Ljwex12 STEEL A3§ 55.18[ 281.51 0.03 1DL1
148 RevitColGrav|i ! | wex12 STEEL A36 96.19] 261.51 0.03 1D0L1
148 RevitBeam_1 [ | w Bx12 STEEL A36 14.43 39.23 0.00 1D0L1
150 RevitBeam_1 ]| w sx12 STEEL A36 14.43 39.23 0.00 1 DL1
151 RevitBeam_1 | v Bx12 STEEL A36 14.43 39.23 0.00 1 DL1
152 RevitBeam_1 ]| v Bx12 STEEL A36 14.43 39.23 0.00 1DL1
153 RevitBeam_1 ]| w Bx12 STEEL A36 14.43 39.23 0.00 1 DL1 | 4
154 RevitBeam_1 8| w ex12 STEEL A36 14.43 39.23 0.00 1 DL1
159 RevitBeam_1 ]| v 12340 STEEL A36 37.48 98.90 0.01 1 DL1
160 RevitBeam_1 61| v 12340 STEEL A36 3748 92.90 0.01 1 DL1
181 RevitColGrav|Bl| w 12x20 STEEL A38 4512| 157.93 0.03 1 DL1
162 RevitColGrav |l | w 12x30 STEEL A38 4512| 15783 0.03 1 0L1
171 RevitBeam 1| | w 6x15 STEEL A38 7023 12410 0.01 1 0L1
172 RevitColGrav|[l| w 12x30 STEEL A3§ 23.06 78.95 0.01 1DL1
173 RevitColGrav|[ | w 12x30 STEEL A3§ 4512 157.83 0.04 1DL1
193 RevitBeam_1|B€| w 12x40 STEEL A36 45.85| 123.62 0.01 1D0L1 A
P — P p———— pr— p— P P

The option of steel verification and design enables a quick and efficient ULS analysis of sections
used in the structure.
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Practice

In the following tutorial you will learn how to model a 3D frame

¥ View

=% ot

|

pu— 301 2= 000W
BOEEEES ) « » (=™

Step 1:
Step 2:
Step 3:
Step 4.
Step 5:
Step 6:
Step 7:
Step 8:
Step 9:

Step 10:
Step 11:
Step 12:
Step 13:
Step 14:
Step 15:
Step 16:

L L —

Set preferences

Add sections
Define the structure

Define supports

Copy existing 2D frame

Define load cases

Apply load cases

Generate a manual combination

Run a calculation

Display beam results graphically

Display results on bars in tabular form

Stress Analysis for structure

Definition of code parameters

Define groups of members

Code group design

Code group verification
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http://help.autodesk.com/view/RSAPRO/2015/ENU/?guid=GUID-A56AB867-2DE8-431F-A149-ED33C8937DB6
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Collaboration between engineering disciplines with Navisworks

In this section we discuss the use of Navisworks
Manage to bring the models together with other
disciplines. This includes appending the models and
running clash detection against the steel structures. The
samples models from the class will be used.

The first task is appending the models into Navisworks. You can import many different file
formats directly into Navisworks. In this example we will be appending .DWG files from Plant 3D
and Advance Steel.

Make sure you have the proper Object Enabler installed for the application you appending from.
For example, you would need to have the Plant 3D Object Enabler loaded onto Navisworks
Manage in order to properly display the Plant specific objects.

Object Enablers for Autodesk applications can be found on this site:

Autodesk Knowledge Network: Object Enablers

Appending models and running a clash detection in Navisworks

1. Click the Append button on the Home tab of the Ribbon Bar. Select the models you wish
to include and click the Open button.

|2 E

Append |Refresh Reset  File Select
T All..  Options T

Project = |

|SelecﬁonTree JE
o— )

2. Click the Clash Detective button on the Home tab of the Ribbon Bar

| Autodesk Navisworks Manage 2015 (NOT FOR RESALE) AUZ0L4.nwd
BIM 360 o -

@ Find Items @ @/@ E W @ +
quidkFind | v == g =

n Unhide | Links  Quick Properties | Clash |Timeliner Quantification Autode:
(lses ~| & 2l " Properties ‘Detemve Renderi

Visibility

Display



http://knowledge.autodesk.com/support/autocad/learn-explore/caas/CloudHelp/cloudhelp/ENU/123112/files/autocad-object-enablers-html.html?v=2015
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3. Click the Add Test button from the Clash Detective palette

Clash Detective

JUI- 4

There are currently no clash tests defined.

_

| Rules | Select |Resu|ts | Rep-:urt|

[5G Add Test

Add Test
Create a new clas

h test.

Selection A

Standard

|

Selection B

Standard

I

4. Give the test a name and make a selection for A& B
(Clashes will be tested between Selection A and Selection B)

Clash Detective

& x

Pipe and Steel

Last Run: <Nane:
Clashes - Total: 0 (Open: 0 Closed: 0

Hame Status

Fipe and Steel Hew

Clashes | [new | [l Acive

0

| Reviewed | | Approved | | Resolved

0 0 0 0 0

n

<
IﬁAuarest‘ {

Reset All |(nmpactAH| Delete All ‘ {'T;‘:.uudatem\

.

Rules | Select |Results | Report

Selection A

Selection B

[ standard

[ standard

[ &G) AS 2015 - BUILDING.dwg
T[5) AS 2015 - AU2014.nwe

[] Composite Object Clashing

BT (o] (] LA CES
Seings
Type: Tolerance:  Oft 1.000

Run Test

<

. ]

Adjust the settings in the lower section of the Clash Detective window to set the

tolerance of what will be detected as a clash. For example, we want to check for any

clearance issues and we want
will be reported.

Click the Run Test button
The Clashes will be displayed

the tolerance to be 1”. Any clashes within the range

in the Results section
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The test results, status of the clashes, and comments can be saved in the Navisworks .NWF

file. When the drawings change and the .NWF is refreshed the clash test can be re-ran and the
statues will be maintained for any existing clashes.

The results can also be exported to an XML file and imported back in at a later time. Also, a
complete report can be written to XML or HTML format for delivery to a client of design team.

Autodesk Navismorks Manage 2015 (NOT FOR RESALE) AU 2014.naf

& LR E

Unhide | Links Quick Properties
Al Propeties

PR B
® ol

Y

Aopend Refien Reset | File Clash | Timeliner Quantiic
: a [Detecte

Project +

e

A Pipe and Steel

13 Aod rest Reset Al | Compact All | Debete Al
T
1 I voup [ 1) [Banson || &) (Smone <] (D]

Name e Aoproved.. Approved
® s

F

v 145501 24112014

® Clashat New v 1455012011200
® Clasrzs. w

® Clash2s.

® Ciasn2?

© Clashzs

© Clashze

© Clashio

* Clah31

® Clashi2

® Clanaz

® Clocras.

® Clashzs.

® Closhzs

em

- | OB As 2015 - AU2014.7we

Clashes

Report Batch

Pipe And Steel Clash
‘Tolerance 0.083ft
Total 50
New 45
Active 4
Reviewed o
Approved 1
Resolved o
Type Clearance
Status oK
Name Clash
Distance -1.045ft
Description Clearance
Status New
Clash Point 48.031ft, 37.498ft, 10.066ft
Date Created 2014/11/24 2015501
Item 1
Entity Handle 83ED
€s300
€s300
Item Name CS300
AutoCad Tag
AutoCad Class Pipe
Item 2
Entity Handle 25€46
Layer Grating
Item Name Grating
Item Name Grating
AutoCad Tag
AutoCad Class
Name Clash2
Distance -0.971ft
L Descriptio Clearance

Figure 1. Clash Report in HTML format
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