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AUTODESK ROBOT
STRUCTURAL ANALYSIS
FAST OVERVIEW

Synopsis:

The purpose of this Manual is introduce the novice user to the Autodesk Robot
Structural Analysis system and to provide some guidance into the program configura-
tion, menu system and navigation techniques. It will also show the many and varied
methods of input of data and extraction of results.

It is assumed that Autodesk Robot Structural Analysis 2011 is installed on the PC.







GENERAL DESCRIPTION OF THE PROGRAM

GENERAL DESCRIPTION OF THE PROGRAM

What is Autodesk Robot Structural Analysis?

Autodesk Robot Structural Analysis (Robot) is a single integrated program used
for modeling, analyzing and designing various types of structures. The program allows
users to create structures, to carry out structural analysis, to verify obtained results, to
perform code check calculations of structural members and to prepare documentation
for a calculated and designed structure.

Robot - key features of the Commercial version are shown below:

= Linear, nonlinear and dynamic (modal, spectral, seismic, time history, push over,
P-Delta, buckling deformation, plasticity) structure analysis

= working in a multilingual environment (15 languages independently set to user
interface, designing and calculation notes)

= working in a multinational environment - designing according to over 50 de-
sign codes

= frames, plates and shells, plus a powerful GUI modeler and mesher allows the
user to define virtually any shape or configuration of structure — you analyze the
true structure geometry

= quality bi-directional integration with Revit® Structure, plus integration through
IFC, CIS2 etc.

= an open API to allow the user to interface their own applications for pre and/or
post processing

ROBOT MODULES

Robot is a single product with many functions and a common user enviroment.
At launch, Robot presents a window of options to either open an existing structure or to
enter one of the design modules. There appears the dialog, where:
L. the existing structure project can be selected (Projects option):
- one of recently edited projects can be indicated
- a project saved on disc can be selected (Open project option)
2. work on a new project can be commenced (New Project option)
- one of default structure types can be indicated (building, plate, shell or
frame 3D) of recently edited projects can be indicated
- a new project type can be selected (More option).
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ROBOT MODULES

The window presented below is opened after selecting the New project option. This
window is used to select the type of structure that will be analyzed or to load an existing
structure.

il
=]
El
1

Figure 2.1 - Robot modules window

The most commonly used icons are described below:

Bulding Design Frame 3D Design

Shell Design - used to model
surfaces of any shape in 3D m Truss 3D Design
RN g

structures

Plate Design Frame 2D Design

Grillage Design Truss 2D Design

Table 2.1 - Robot basic modules
Autodesk Robot Structural Analysis - Getting Started Guide



ROBOT SCREEN LAYOUT

ROBOT SCREEN LAYOUT

STANDARD TOOLBAR STRUCTURE MODEL TOOLBAR
- these options are mainly associated with non structural - sections, nodes, members, supports,
items, such as print, save, undo etc. loads etc.

I I

< L

D3H R E XY [ st
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Object lnspectar X T T T | T T T T ‘ T T T I T T T T ‘ T T T T | T Al g
H g q g 50,0 0,0 70,0 80,0 20,0 1 @_
T Number of m L ' ]

Obiects of a model - edit, view, tools, preferences LAYOUT SYSTEM yl 1B18
Aulary obiects gt : - designed to ol I
__5 take the new user B P
_ through a model |

L from start to finish, 11X
L. v oww o . o o _ while opening pre- |. | |#®
SENEE : _ : . ; ]((jefineld v;/ir:jdtowli EER -y
i " | GRAPHICVIEWER/EDITOR | orseiecied BsEs 1 M=
Meme  Vae Uit A A1 an
(= Al

OBJECT g - B
INSPECTOR - I il L
management . .. e
of structural 2 | VIEW MANAGER 1|
objects :; | - selection of a work plane; switching between 2D and 3D view “'g:_ g
. | =
I E 4 1l

h/ L Yl 7 e SO aii——— . Y g‘b

LIk} Nl lml e tlkle =] ‘ | 3 el || | FF

View

}jvj OO 52 () Results (FEM): nons it Al g UC 305x305%97 It ==0.00, y=0.00, 2=0.00 = [m] [kn] [Deq]

Figure 3.1 - Robot typical screen layout
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BASIC CONFIGURATION OF THE PROGRAM | Preferences

BASIC CONFIGURATION OF THE PROGRAM

The two options, Preferences and Job Preferences, allowing the user to set pro-
gram parameters in the Robot system, are available from the menu by opening toolbar
Tools and pressing the appropriate icon:

Tools icon

Design  Tools  Add-Ins Window  Help

EEE@+SZ]I IDI' @@@

Preferences icon Job Preferences icon

Figure 4.1 - Tools toolbar

Preferences

The Preferences dialog presented below is used to define basic parameters
in the program:

ﬂﬂpreferences EHE
=8| x[%] [5TANDARD =]
- Languages
- General Parameters
-iew Parameters REGIONAL
- Desktap Settings Regional settings: I Great Britain j SETTINGS
- Toolbar & Menu E
Bl Frintout Parameters adJUSt the
- Advanced Wit e [Engish =] & databases
(profiles,
materials),
Printout language: IEninsh j units and
codes to the
standards of
¥ Update Preferences on exit Accept I Cancel | Help | = SRRy

Robot is a multilingual program - the user can independently set different
languages for input and printout, if desired

Figure 4.2 - Preferences menu
Autodesk Robot Structural Analysis - Getting Started Guide



BASIC CONFIGURATION OF THE PROGRAM | Job Preferences

The most regularly used options are:

= languages - selection of regional settings (definition of the country whose codes
materials and regulations - e.g. code combination regulations - will be used dur-
ing the design process, calculations and structure design) and working and print-
out language

= general parameters (saving parameters, number of recently used structures,
sound on/off etc.)

= display parameters (colors and fonts for screen components)

= toolbar and menu (menu type and the type of toolbars)

= printout parameters (colors and fonts for printouts, scale and symbols,
line thickness)

= protection parameters (protection, authorization) - for changing
the system protection

= COM interface - presentation of the registered additional programs/modules

Job Preferences

The Job Preferences dialog, presented below, allows you to define general pro-

gram parameters to be used in a given project:

EJoh T T

=8| %%/

El- Units and Formats
: Dimensions

Forces
Other

aterialz
atabases
esign codes

Meszhing

=

|DEFAULTS

Force:

o Urit Edition

Moment:

- Structure Analyzis
- wlark Parameters

Streszes

[k | oz

[fehm .| o

[MM 2

_.|[E

2] g
2] g

2] g

Open default parameters

B Save cument parameters as default

| ()3 I Cancel

Help

Figure 4.3 - Job Preferences menu
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NAVIGATION TECHNIQUES

The most important functions are:

* number units and formats (dimensions, forces, possibility of unit edition)

* materials (selection of material set, according to the country and the possibility
of creating user-defined material)

= section database (selection of the appropriate database with member sections)

= structure analysis parameters (selection of the static analysis method and defini-
tion of basic parameters for dynamic and non-linear analysis; selection of analy-
sis types, possibility of saving results for seismic analysis — combination of seis-
mic cases)

= parameters for generation of surface finite element meshes for plates and shells

NAVIGATION TECHNIQUES

In the Robot software, various mechanisms have been introduced to make struc-
ture definition simple and more efficient. According to the type of operation performed,
the mouse cursor changes its shape to:

* “hand” - a selection mode for highlighting entities

= “cross pointer” - during node and bar definition, to define precise points e.g. start
and end points of members

= shape of the appropriate feature e.g. when adding sections the cursor is in shape
of an I section, when adding supports a support icon appears etc.

The cursor operation in a viewer by means of the third mouse button (or wheel) is
identical to that in the AutoCAD® program. The following cursor support modes
are available:

* wheel rotation - zoom in / out

= wheel rotation + Ctrl key - horizontal pan

= wheel rotation + Shift key - vertical pan

= pressing the third button - pan

= double-click with the third button - initial view

Autodesk Robot Structural Analysis - Getting Started Guide



NAVIGATION TECHNIQUES

The user should take note of the work capabilities in 3D views when the menu option
Dynamic View (View > Dynamic View > Dynamic View) is switched on. 3D viewing
enables work in one of five modes:

= four simple modes: 3D rotation, 2D rotation, zoom and pan
= one multi-function mode

The user may switch from one work mode to another by selecting an appropriate option
in the View / Dynamic View menu, on the View toolbar and in the context menu. After
choosing a work mode, the mouse cursor movement (with mouse left button pressed)
brings about the relevant change in the 3D view:

= 3D Rotation - rotates a structure in all planes

= 2D Rotation - rotates a structure in the plane parallel to the screen plane

= Zoom - movement down the view - zooming in / zooming out a structure to /
from the screen plane

= Pan - movement in the view plane (structure shift with respect to the
screen center)

The multi-function mode (Rotation / Zoom / Pan) enables work using all the modes

at the same time. The viewer of 3D view is divided into quarters and each of them is
ascribed one of the modes:

2 % top left: 3D rotation é?l.:l top right: pan
N
, z,
Ell:lln' bottom left: zoom ([ q bottom right: 2D rotation
= 4

-'-'.
o

Table 5.1 - Cursor modes

Once the cursor is positioned in the relevant quarter of the screen, the cursor shape
changes (see the icons above).

Autodesk Robot Structural Analysis - Getting Started Guide
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METHODS OF WORKING WITH ROBOT INTERFACE | System menu

Navigation tool (ViewCube) is also available in the program. ViewCube is a 3D
interactive tool that lets you reorient a view and set the current orientation of a struc-
ture model. Clicking a predefined face, edge or corner on the ViewCube, you can re-
orient the view of a model. Moreover, clicking and dragging the ViewCube lets you
reorient the model to different directions. Access the ViewCube option by selecting
the View > ViewCube - Properties.

N

Figure 5.1 - ViewCube

The ViewCube also uses the compass to indicate a direction from which you view a
model. To change the viewpoint of a model, click a selected direction on the compass
(N, S, E, W). You can show or hide the compass from the ViewCube context menu after
you right-click on the ViewCube and select the Show compass option.

METHODS OF WORKING WITH
ROBOT INTERFACE

There are two methods to work with Robot - by using System Menu to entering
data, or special Layout System.

System menu

The system menu consists of two parts: a text menu and toolbars with appropriate
icons. They can be used interchangeably, according to the users’ needs and preferences.
Both are displayed in the same way - as a horizontal bar at the top of the screen (ad-
ditionally, for some layouts in the Robot system, another toolbar with most frequently
used icons is displayed on the right side of the screen).

Basic options available within the modules are accessible both from the text menu and
the toolbar. Though contents of the text menu and toolbars for successive modules vary,
the main options are always available regardless of which module is active.

Autodesk Robot Structural Analysis - Getting Started Guide



METHODS OF WORKING WITH ROBOT INTERFACE | System menu

The figure below illustrates both types of menus (the main menu that appears once the

Start layout is selected is shown as an example):

W= Autodesk Robot ‘Slrucihralﬂna‘l‘ysis Prt‘lféssimm'lrpmjm‘:l' Structure - Results (FEM): none
- : STRUCTURE
MODEL bar
"'!—\ = S @ L™ e & 5| - ekl
5 ———————————————— . additional
W Sﬁ aQ @ i o i i ol & ) @ side toolbar
SYSTEM MENU - text menu Frow with most
sl hiecs P & standard toolbar i frequently
0 %’ P used icons

Figure 6.1 - System menu

Options available in the text menu are grouped as follows:

File menu

Autodesk Robot Structural Analysis

O Mew Project,
L= Open Project...

Chrl+h
k-0

ﬁ Save

Save As...

Chrl+s

Import

18 Screen Capturs...
B Printout Compositian. ..
Page Setup...
4, Print Praview...
& print

Printer Settings...

Cr+Alk+g

P

Project Properties. ..

Close Project

1 Multistoryed building,rtd
2 _STRUCTURE.RTD

[, Exit
h—

Figure 6.2 - File menu window

Edit menu

Copy etc.)

= Model
Edit...,

modificat

= Selection (Select...,
= Selection using filters (Select Special)
(Edit,
Divide, Intersect etc.)

EDIT MENU - contains options for:
= Elements edition (Undo, Redo, Cut,

ion

Select All)

tion...

(Screen Capture...,
etc.),

FILE MENU - contains options for:

= File management (New, Open, Save etc.)
= Calculation notes and drawing printouts
Printout Composi-
a list of information about
project and a list of recently open files

PRO Fle  Edit

D @ ¥ Undo

[ Autodesk Robot Structural Analysis

Chrl+Z
Chrl+V

(¥ Redn

S e
N b
Dbject Inspectof *

Copy

H TR ;asta
X Delete

Objects

Chrl

Chrb+C
Chrl+y
Delste

Objects

Sy | SEeCE

Select all

Previous Selection

Select Special

Chr+a

15,0

Edit

Complex

Figure 6.3 - Edit menu window
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Edt...
<f Copy Properties
Substructure Madification 4

10,0

|+ Divide...

2 Trim...

2 Intersect
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METHODS OF WORKING WITH ROBOT INTERFACE | System menu

View menu

Autodesk Roboet Structural Analysis

VIEW MENU - contains options for:
= 2D/3D view management of a structure’s
model (Dynamic View, Zoom, Pan etc, Work

ey
2 | owemeves 3
o~ zz R 73?2
Object Inspectar oom —r
Ban r
¥ % N
HFE Y] oo
Objects Rotation 4
+# Obiects of & mad
Auiliary objects Workin 30 4

ViewCube - Properties ...

Display.

Legend Parameters

Descriptions »
Grid 4

B Lables...

O History..

Figure 6.4 - View menu window

Geometry menu

in 3D)

= Structure attributes to be presented on the
screen (Display); definition of grid parame-
ters (Grid)

= Selection of tables with data or results (Ta-
bles) and saving defined views of a struc-
ture (History)

[ structure Type.
0% #xis Definition.

&
N stories »
Object inspacior
= A tsdes.
HY®E Q&K ..
Objects M| objects »

- Obiects of amods| Structure 4
Ausiiany objects

1 Columns...
|— geams ..
(7 Claddings,
o materials...
Properties »
& supports ..
I Relesses...
Additional Attributes »

Phases B

GEOMETRY MENU - contains options to:

= Select or modify a type of a structure

= Define a model construction axis (Axis Definition)

= Define structural data - nodes, bars, panels and
auxiliary objects

= Define materials

= Define bar profiles and their orientation and
direction of local coordinate system

= Define supports and many other structural items

| 0 Numbering.

I_“_4 Hames of BarsfObjects. .

Figure 6.5 - Geometry menu window

Loads menu

Autodesk Robot Structural Analysis Profes:

it Load Types...
T Load Definition

LOADS MENU - contains options to define load
cases and combinations

5 LY
~ Y] - it Manual Combinatiorss. .
Dbjeot Inspastar 0 54 utomatic Combinati
; > o
LT & Load Table
Objects Nurber of. Combinatian Table
# - Objects of a madel Mass Table

Figure 6.6 - Loads menu window

Auiliary obiects
1ok Select Cases...
27 Select Case Companent..
2 Select Modes. .

Select Result Type 3

Special Loads 3
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METHODS OF WORKING WITH ROBOT INTERFACE | System menu 1 3

Analysis menu

Autodesk Robot Structural Analysis Professional

FEEEIEG R ANALYSIS MENU - contains options to:
5 I = Start the calculation process
P et S e Conbneionfese = Change from linear to non linear, P-Delta
R | = ot Repert , or buckling
Ay F | [— , = Set up dynamic analyses
— 2 | A Generation of computational model

Figure 6.7 - Analysis menu window

Results menu

Autodesk Robot Structural Analysis Prafessional - Proj

- RESULTS MENU - contains options to:
T % T o for s = Display beam results graphically

HYE % @ ma - [ = Display detailed results for beams graphi-
s o amrl _ cally

Objects Number of .. |~ 422 panel Cuts,
Ausiary objects | B Reactions

Le 2 cuscemens = Display results for surfaces

[ E:M = Display tables that easily be edited, sorted,
= FE——— filtered, exported to MS Excel® etc.

= [l sores
43 Core wals
74 Diagrams for buidings...

Detaied Analysis
¥4 Global analysis - Bars...
B Advanced »

Stress Analysis »

Figure 6.8 - Results menu window

Desigh menu

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): available

| 2 Steel Members Design

DESIGN MENU - contains options to: 0=

Stes! Members Design - Options »

. . 2 | e ol Comnectons Design
= Design steel and timber members D:‘J : “ : @ IP SieelConmeatons Desian .
. . o &P Timber Members Design ...
= Design steel connections HEE 20 e it s et st ,

H H Objects Number of... |— -
= Calulate require d and provi ded ey Recired Reinforcement of RC BeamsiColumns .
5 < Ay cbjects B Required Reinfatcement of Beams/Columns - Optians »
reinforcement of RC elements. o Reauired Reforcement of RC SabsiWols
- Required Reinforcement of Slabsialls - Options »
= Frovided Reinforcement of RC Elements »

Figure 6.9 - Design menu window
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METHODS OF WORKING WITH ROBOT INTERFACE | System menu

Tools menu

Autodesk Robot Structural Analysis Professional - Praject: Structure - Results (FEM): avail

Add-In:

213" [E71 imension Lines

Help

= - Snap Settings...
17 ?
PN | "‘ —‘ "‘ 2 @ ‘ iz Units and Farmats
Objeot Inspestar % ) -
HTEE Q0 & g | Pt Comrdnates.
R Cost Estimation...
Objects MNumber of.. |—

TOOLS MENU - contains different

Objects of a model
Aunieny obiects

Section Defirition
Section Database
[— & ki (] Label Manager...

types of configuration options
(Preferences, Job Preferences...)

L 8 Buiding Soils - Calculator

B Calculator
B Extensions

and possibility to define user’s inter-
face, menu, shortcuts and form of
. calculation notes

Password Pratection. .

o ot Preferences...
- P Job Preferences...

Calculation Note Freferences,

Customize

Figure 6.10 - Tools menu window

Window menu

Autodesk Robot Structural Analysic Professional - Project: Structure - Results (FEM): available

Ny EC Eas

Tile Horizontally

A B 2 vl [ L2 [ Tie Verticaly

e % T T T T T T T 1 1 1| coscae

HYE Q| @ 4150 10,0 Divide y

Objects Number of.. |— New View as a Tab .

Dbiects o mackl _ P WINDOW MENU - offers options to ma-

Auasiiary objects
=l add view

= Inspector Dislog Box

’ nage and arrange the graphic windows

Add-Ins

D@ X B Q& g

I Align Windows

A 5 1| vor @R el
1 1

and an option to activate/deactivate the
“Object Inspector”

HELP MENU - contains help
options and various product
information items

i Robot - Help
Tip of the Day
WWW Pages »

ubmlnsimw x T | e |
ﬁ Y z q D | -15,0 -10,0 . 5,0

Figure 6.12 - Help menu window

E Robot - Information

Avallable Program Updates, .
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Layout System

METHODS OF WORKING WITH ROBOT INTERFACE | Layout System

The second method of work with Robot is by using the special layout system.

Robot has been equipped with a layout mechanism that simplifies the design process.
The layouts in Robot are specially designed systems of dialog boxes, viewers and tables
that are used to perform specific defined operations.

Layouts available in Robot were created to make consecutive operations leading to defin-
ing, calculating, and designing the structure easier - the layouts guide the user through
the process from model generation to results.

In order to make the system as easy to use as possible, each layout has its own predefined
set of windows which are automatically opened on entering the layout and closed

on exit.

Layouts are available from the selection list found in the right, upper corner of the

screen:

& AR Start

FA
FA Start

T A Modes

200 — Barz

: X SeclionsiMaterials
= Supports
3 Loads

ZZ Results

I Steel Design

Timber Design

& RC Design

A Tools

SYSTEM LAYOUT SELECTION WINDOW
A list of standard layouts available in Robot.

This example shows the layouts for a frame 3D structure
and the layouts is vary depending on the structure type

Figure 6.13 - System layout selection window

The layout order and arrangement follows a chronological process, starting from defin-
ing nodes, beams, then supports, sections etc.

Autodesk Robot Structural Analysis - Getting Started Guide
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1 6 METHODS OF WORKING WITH ROBOT INTERFACE | Layout System

FA Start v
DEFINITION OF STRUCTURE MODEL
Contains layouts relating to the geometry and basic defini-
FA Start tion of a structural model, such as supports, sections etc.
A Modes
— Barz
I SectionskMatenals
= Supports RESU'_‘TS .
Loads Contains layouts showing beam results, maps on surfaces,
Results stress analysis etc.

I Steel Design

Timber Design
RC Design DESIGN

Tools Contains layouts relating to steel, timber and concrete
design etc.

TOOLS
Contains layouts showing final
drawings and section definition etc.

Figure 6.14 - System layout selection window - chronological layout order

A typical layout for nodes is shown — note that each window cannot be closed until
a new layout is selected.

Autodesk Robot Structural Analysis - Getting Started Guide



METHODS OF WORKING WITH ROBOT INTERFACE | Layout System

LAYOUT SELECTION PULL DOWN MENU
- in this case layout Nodes is selected

» fhutode obo al Ana Professional - Proje e - Re one ?

HEwRE XY

4

(213 QaBY A2 s H Ell

JE— Jor G LI vl o2
% View - Cases: 1 (D E s
= g &
GRAPHIC VIEWER / EDITOR : - 4 Coordnates: 7353, 86027087 |[m) =
FRDN w
N V_TI‘, A Close el
o) | [&E
Hode: X(m) | vim) | Z(m) |~Qf—
1 12,83 1,22 12,47 d
2 1558 11,22 1247
3 341 2434 12,47
4 341 20,86 12,47 &L
5 14,32 86,02 12,47
1] 24,33 86,02 12,47
i 53,94 86,02 12,47
3 63,94 86,02 12,47
3 34 86,02 12,47 @I
10 11,48 86,02 12,47
" 79,59 43,31 12,47 %
= 12 79,59 2992 12,47
13 79,59 BB 57 12,47
14 71,82 86,02 12,47
15 79,59 86,02 12,47
16 6068 1463 12,47
17 79,59 1463 12,47
5 18 2933 66,57 12,47
G g 19 5334 66,57 12,47
‘ B 3 20 £3,94 66,57 12,47
¢ sl 11,15 587 12,47
LI)( 22 11,15 1,22 1247
_ R
["3D  1'Z-0,001-Base ~ | eoee 6657 1247 | ¥
R P I I E T | 3| | ] = = [ [\ values hEdit ]j€ 0| 3
View  Modes
VT BRsE @@ (P (O Results (FEM): put of date 42044 | B1 770 UC 305x305x97 It x=79,59; y=26,02; 2=70,67 = 0,00 [m] [kn] [Deg]
Dialog to show entered data. It is also pos- STRUCTURE MODEL TOOLBAR - this (as in other
sible to enter data manually in this screen or layouts) contains data relating to structural enti-
to paste from programs such as MS Excel® ties, but limited to the type of data that is appropri-
ate to node definition

Figure 6.15 - Typical layout for nodes

However it is not necessary to define the structure according to the layout order. This
may be done in any order chosen by the user. The layout system was introduced in such
a way that Robot structure definition is intuitive and efficient.

All Robot operations may be performed without using the defined layouts but by

using system menu instead or also taking advantage of both methods (simultaneously)
according to the user’s needs and preferences.

Autodesk Robot Structural Analysis - Getting Started Guide
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1 8 ENTERING THE STRUCTURAL ANALYSIS DATA

ENTERING THE STRUCTURAL ANALYSIS DATA

There are 3 ways to enter data:

1. By entering data using the appropriate text dialog or direct in a table (or pasted
from MS Excel®)

2. By entering data in the Robot GUI - using tools for graphic structure definition -
i.e. snap grids or structural axes.

Examples of data entering using the System Layout mechanism (for Bars and
Loads options) are presented below:

Autodesk Robot Structural Analysis - Getting Started Guide



ENTERING THE STRUCTURAL ANALYSIS DATA

Several tools assisting the user to enter data exist in the
Robot GUI - including “snap grids” and “structural axes”.
The Robot GUI can be used to define virtually any shape and
complexity of structure

Entering data though a table - in this
case for bars. Each item can be en-
tered manually or cut and pasted from
another application such as MS Excel®

[ Autodesk Robot Structural Aﬁaly-;is Professional - Project: Structure - Resulls (FEM): out of date

PO Pl Edt Wew  Geomelry Lo s Addlns  Window  Hel

FEECECER

I
17 2
Px; v] 2 |
D | Ba
-~ é)
N e s T
3 @ 5 < 51 -
& 5 [[m qDD e Eﬂ |1 Name:  [Columrn_767 = #
- Y - Properties
=BG
T ]
N R
R e Section: UC 30530597 v |CJ rL<
Default material, 5275
Nods coordinates [m)
o
[ orag #L
s position
ol I — el bt
v [ o ) Lo ]|
B Ba O
-
Bar Hode 1 Hode 2 Section ~ §f ~
1 1 2 o [l
2 3 4 P20
3 s g PR
4 5 7 el
5 7 8 P25t m
[ El 10 P25
< 7 1 12 o P
E; 8 13 11 Pa0°2
9 14 15 P25t
Z=0,00'm-Base > 10 16 17 P2F2 v i
n-.n sl ), k=] =< i \ 3| 2] =o| B <[ [\ values hEait £]|<) 00| B ==
View  Bars
w7 BRI @ @ (1 (O Results (FEM): out of date 42043 Bl 770 TH30_CHMCR. 1t x=24,26; y=26,22; 2=0,00 = 2,80 L] [k]

Another useful tool to enter data in the Robot GUI -
group of Edit options (including copy, move, rotation,
mirror of elements and more) - significantly simplifies
and accelerate structure definition

Figure 7.1 Examples of bars data entering with System Layout mechanism

Autodesk Robot Structural Analysis - Getting Started Guide
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20 ENTERING THE STRUCTURAL ANALYSIS DATA

GRAPHIC VIEWER/EDITOR allows

the user to enter and view data Dialog to load cases definition
HavERE@E XEBER VTNEEL QAKGY AR e K EHowe d
AT & 2 | Mz [a] M ddze  Fad &2
i Se ( _ y m] oad Type P18
@ i : S fmsiy | Case dessiption
e ‘ : i R = Murnber .
) : : ; ‘"“’NT{‘“):"' Nawrs: |l v Labet = ]
. Ngme  |LL2 |

List of defined cases:

e — Ma. Case name Mature,
J 8 s E 1 DL dead
— -2 Lo live
I3} | oad Definition |;\ |§\
CaseMo 2 LL1
) . . Selected
Dialog to define different type; of loads ( R |
(node, beam, surface, self-weight) 3 Node Bar Suface
D Base ML | | L
R A = e ETET il l;‘wm7 .
oads - Case = |
case Load type List Apply to ’%
1:.0L1 self-weight 1t0171 180to [Wwhole structu -Z Factor=1,00 | MEMO: | ‘ -
45M1 (FE) uniform 260 270 273 [PX=0,0 Py=00 P7=233 globsl not project
431 (FE) uniform 255 263 284t |P¥=00 P=0,0 PZI=239 global nat project, [ Apply ] [ Else J l Help ] v
« [+ [\ walues ) Table edition £ Textedition A Info ACases A Notional loads JIE=T] i @ |
Wiew  Loads e
Wt v? O8> @ @ G O Resulks {FEM): out of date 42044 B 770 UC 305x305x37 1 x=23,40; y=9,46; z=20,13 = 0,00 [m] (ki
Data concerning defined load cases [case, Toolbar with load tools (including
load type etc.) in tabular form advanced options such as soil loading,
vehicle loading etc.)

Figure 7.2 - Examples of loads data entering with System Layout mechanism

3. By entering data in another application and importing into Robot - several file for-
mats are supported including:

DXE, DWG, IFC, SDNF (steel detailing neutral file), CIS/2. A dynamic link to and
from Revit® Structure also provides bi-directional integration.

As the preparation of the structural model progresses, the user can control exactly
what is seen on the screen by using the Display settings (it is available by

Autodesk Robot Structural Analysis - Getting Started Guide
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. mm . . .
pressing Ba icon from context menu or direct from the bottom, right corner on

the Robot screen):
Display 1] B3
Template: j Bt | l’j‘l = | < |ﬁJ
- DISPLAY allows the user
Model [BIE LETE o to switch on and off a wide
Mod Mode numbers [l i . . . .
0dez o - selection of items, including
Barz Bar description ]zt
Parels / FE s e node and members numbers,
tark. with calors c a = section shapes, supports, FE
Loads upports = K
View Section - shape O | & mesh and also sets up hidden
Stnucture Local systems FRC line and render options.
Releazes = A wide range of customization
Offsets s options allows to the user
Load symbals o =l to define a view of structure
Load values O | & as required exactly to user’s
Structural axes v :H_ preferences.
ME| O=| ¥ O
|E|:| DI:l x| | O | Backarounds v |
bt - Dizplay attributes anly for
Symbol size: 30 j r selected objects
Help | ] Cancel | Apply |

Figure 7.3 - Display window

After defining the model data, the user now proceeds to the analysis stage.

However, prior to this stage, the model must be “discretized” into finite elements.
Robot has wide ranging capabilities for “automeshing” the structure and meshing is
generally a very fast process for even the largest of models. Some of the “meshing pa-
rameters are shown below:

DOptions of FE Mesh Generation

Y R
|

MESH REFINING OPTIONS allow
the user to easily refine the mesh in
user selected areas.

AUTOMESHING PARAMETERS can mesh all or part of the
structure and also define mesh density and meshing type

Figure 7.4 - FE Mesh Generation toolbar

Autodesk Robot Structural Analysis - Getting Started Guide
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ANALYZING THE STRUCTURE

Example of structure with meshed panels is shown below:

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

PR Ele  Edit  Wew Design I Add-Ins Help

JD@E@W@@X AN EEH B QR BY R (2l & S |
A2 B ] e B LT sl &l E
Objeot Inspectar ] =]
T E ‘ Q Options of FE Mesh Generation =
Objects Number of obje =] 2 e Y &5 R E
A Modes wIFes
5,74 i OO -

g & Fanels 7484
. ~Panel

o Panel

@D REE QwBH BRI /> 0 D%

4 Geometry f\ Groups
Name | WValue | Unit |
Properties f |
(BLIET L Jr— [
|48197 |BL 762 | TH1Z_CON |1 x=48,23; y=5,12; 2=21,65 = 0,00 | [m] (k] [Deg]

Figure 7.5 - Example of meshing

ANALYZING THE STRUCTURE

Structural analysis can be started by selecting one of the two “calculation” buttons
in the horizontal toolbar.

‘*: Autodesk Robot Structuralﬁnalysm Professional - Project: MULTIS

PRO File  Edit  View  Geometry Loads A L

JD@E@W@@X%%ﬂﬂ I
A =] et RIR L3

Object Ihspectar |

TE|Q

Figure 8.1 - Calculation icons
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ANALYZING THE STRUCTURE

The icon on the left side starts the calculation process. The second icon is used to set dif-

ferent analysis parameters. This option allows the user to change specific analysis types

from linear to non linear or to set up dynamic analysis.

Analysis Types I Structure Model | Load to kazz Conversion I Combination Sign | Besult F_j

No. [ Mame I Analysis Type Case DEAD LOAD
= 1 DEAD LOAD Static - Linear FrosEr Static - Linear
2 LIVE LOAD Static - Linear
3 HORIZONTAL LIVE LOAD Static - Linear New analysis type
4 HORIZONTAL LIVE LOAD = DIRE...  Static - Linear © Staics
5 ULTIMATE wIND % DIRECTION ... Static - Linear @Bl
g ULTIMATE WMDY DIRECTION ... Static - Linear O Hamoric analysis
7 ULTIMATE WAMD -y DIRECTION ... Static - Linear (@ ¥l ela e e et s
g ULTIMATE WAND ¢ DIRECTION...  Static - Linear T
| ULTIMATE WIND = DIRECTION Static - Linear
10 ULTIMATE WIND  DIRECTION  Static - Linear )5
11 WwiND SERVICE ¥ DIRECTION UP Static - Linear a Harmanic in the frequency domain (FRF)
12 MM SFRVICE % TIRFCTION N Statir - | inear
< |3 ok J[ cancel J[ Hep
Mew ' Farameters I ! Change analyziz twpe ! [elete | ‘
~ (perations on selection of cazes — — -
Caze list !
Set parameters I Change analyziz twpe l [elete
¥ Madel generation Calculations l Cloze I Help I

Figure 8.2 - Changing analysis parameters

As a default, all analysis is set as “linear static”, unless the user has included some mem-

bers or parameters such as cables, tension only, hinges etc. In such a case the analysis
type is automatically changed to “non linear” and Robot will apply the loads incremen-

tally to ensure the true structural equilibrium and a

final exact geometry is reached.

Robot has many non linear parameters that the user can set in the case of non conver-

gence of analysis data, including the options to set

full or modified Newton-Raphson

and “step halving” In addition to general non linear calculations, the user can also set

the following analysis options:

= P-Delta

= Modal

= Seismic (to codes such as IBC, UBC, EC etc.)
= Spectral response

* Time history

= Buckling

Autodesk Robot Structural Analysis - Getting Started Guide
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RESULTS PREVIEW | Graphical results for beams

RESULTS PREVIEW

The Results Layout shows a wide range of analysis results presentation.

NOTE:

All of results preview options are also available through the RESULTS pull-down menu.

ﬂ ﬁ i Results

A Structure Model
= Results
] Results
=2 Detailed Analysis
BT Stress Analysis - bars
™ Stress Analysis - structure
I Steel Design
Timber Design
% RC Design
7 Tools

Figure 9.1 - Results type selection from results layout

User can view results of calculations by selecting
the results layout, where a set of submenus for
particular results then appears

Results can be split into various categories, each having their own characteristics.

Graphical results for beams

(graphical results for individual beams, or selection of beams, or groups of beams
presentation - bending moment, shear, stress, deflection animation of results in .avi

format etc.)

Autodesk Robot Structural Analysis - Getting Started Guide



RESULTS PREVIEW | Graphical results for beams

Graphical presentation of results as diagrams

in graphic Viewer/aditar Dialog selects type of result to be displayed

" Autodesk Robot Structural Analysis Professional - Project: Structure - Resulis (FEM): available

PO Fle EdE

; . Besuls  Design ook Addis Help
2HSER@ XY | 218 QRGY R2WH F|[Sro o G|
A e =2 [a] M Lo SR &2 =l &P
: N D | B~ Diagra
= Heanunnsl| Reinforcement | Parameters |
HTH Deformation | Stresses |

Diagram scale for 1 [cm]

B FxFoce [ kN)
B Rfce [ kN
Brrrc [
B hikhome | | Km
W % by Moment m (kN*m]
B oteement [ k)

Elastic ground reactions

B | KvReaction k)
B | KzReaction kM /m]
A | Nene | [ Homaize |

Cases: 3 (WIND1) Diagiamsize: + | - |

I™ Openanewwindow [ Constant scale

» ||| =] Apply Clase Help
m|

or dinate system: global - Case 04 679 10

CeRRIN I FIEN fdmad i

Hode/Case FX (kH) FY (kH) FZ (k) MX (kHm) MY (kHm) MZ (kNm)
309/ 1 -2,50 0,01 12,11 -1,08 -0,14 -0,09
309/ 2 -0,07 -0,01 038 -0,03 -0,00 -0,00
309/ 3 2:0:3; 0,82 -10,88 0,28 014 -0,04
309/ 4 =011 0,00 051 008 =001 -0,00 o
4 [ » [\ Values £Ermelnpe £ Glohal extrames £ Info / KN | »
View Reactions
VT B0 o ) @) ) 42043 [P 770 |CRO,30x0,30 ||t x=123,32; y=53,25; 2=18,51 /= 0,00 | [m] [kH] [Deg
Tables of results - can easily be con- Side toolbar shows additional results of structural
verted to MS Excel® format by clicking analysis in tabular form, graphical form, plus links to
right hand mouse design modules

Figure 9.2 - Results in the diagrams form

There is also easy acces to calculation results for single bars. In context menu of the bar
(right mouse click on the element, then select Object Properties option) user can see
diagrams and values for selected quantity of internal forces.
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RESULTS PREVIEW | Graphical results for surfaces

2 Bar Properties : 168 - 1 (DL1)

Geometryl Properties MTH |Displacements| Code check

A right mouse click on any bar
displays its properties and results (if
analysis has been carried out)

Ao e N
e LN | oA 2
10.00 Lerigtn (m)
100 10.00  2Z0.00 3000 4000 5000 6000
T Driagram
Bar / Point {ft) MY
Current value 4,39 e W
for bar: 168 . M i . v My
in point: x=0,0 {(m) . = . I Mz
. [~ Smax . ™ Smin
& Walues 7 Entremes
Apply | Cloze I Frintout | Help |

Figure 9.3 - Calculation results for single bar

Graphical results for surfaces

(graphical results for surfaces, contour maps for bending, deflection, stress, animations;

“reduced results” showing global forces in surface cuts, including direct reduced results

for cores and stift diaphragms)

Autodesk Robot Structural Analysis - Getting Started Guide



Graphical presentation of result maps in
graphic viewer/editor

RESULTS PREVIEW | Graphical results for surfaces

Dialog to select type of map to display

[W Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): available

DOy

Help

QABY AMase¥

= A s —

Parameters | Scals | Defomation | Crosses |
Detaied | Piincipal | Complex

Layer : middle

Directinn =

X

Stresses -
Membrane forces - M
Moments - M

Shear stresses -t

Shear forces - I

Displacements - uw

Ratations - A

S

Soil isactions - K

 Vddh & ZE@IE LY

| smanthing witin & panel |

 lslines IV Wit normalization
& Maps T wth FE mesh
 Waluss I~ wiith description
I~ Open new window with scals displayed

Close Help

h#a

13
=
m
=

Figure 9.4 - Results in the maps form
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Side toolbar shows additional results of structural
analysis in tabular form, graphical form, plus links
to design modules
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RESULTS PREVIEW | Tabular results

Tabular results

Ar

SHAYRE XX hh NN

158 QABY R2URS K @omm 5

A2 [Tozm 25 29803 ~| 2 |nm?11sum2492l|‘(q'_! T N | i&lhcﬂﬂ Llh-? &L | j‘@% B 71 ot o7 T |
Re Directio ase 04 67910 m] Re 0 e eleme b
MXX [ (33 —— -
PanelllodeiCase klimm) | (kimim) | (kimim) Definition Detailed | Frincipal | Complex | Parameter 4| * b
231/ 19/ _ULS20 9,26%> 1343 018 1140 i
237/ 4802/ULS8 -5,19<¢< -1,86 -0,01 1*1 20 + 3*1 B0 + 4*0.50 r | E
231/ 19/ ULS20 228 1313 018 1+1.40 Laper : Laper middle &I
231/ 8/ uLsw EE 2,00 141,20 + 3+1 60 Help B
231/ 8/ ULSH9 488 468 2,005 141 20+ 341 50 Direction % | E
237/ 22051/ ULS/B 199 004 -2,25<< 1#1 20 + 3" B0 + 40 A0 o ow 2
238/ 19/ _ULS20 565> 10,58 048 1#1.40
238/ _4T69/ULS6 A1,9T<< T 383 120+ 2050+ 31 B0+ 4050 s RN e L
238/ 19520/ ULSK 548 12,51>> 1,07 120+ 22050 + 341 60 + 450 50 Membrane forces -M - [ T [ ErT
230/ 4769/ULS20 548 746<< R T I PR g
238/ 21500 ULS20 007 726 402> 14140 G s rr Cases
238/ 4T69/ULS/6 -11.87 727 -3,63<< A 20 + 20 50 + 3*1 60 + 4*0.50 %
239/ 1/ ULS/6 2,200> 152 0,26 1120 + 2*0 50 + 3*1 B0 + 4*0.50 Shear forces - @ LIRL |
239/ 3205/ULS/6 -384<< 57 03 1120+ 29050 + 34 80 + #40.50 Displacements -uw [ I~ = &
239 1 uLs9 2,16 1,53>> 0,26 .20 + 34 60 Rotations - R W m I &
239/ 3285/ULS/6 -3,84 -1,2T<< -0,31 A .20 + 2*0 50 + 3*1 60 + 4*0.50 . )
239/ 21/ _ULS20 022 0,55 0,425 1%1.40 Soil reactions - K g | &
230/ 3274/ULS6 EES 003 05T<c 120+ 2050+ 31 50+ 4050 o s
240/ 19520/ ULS20 4,84>> 8,78 <l gt 1*1 40
240/ 4T24/ULS/6 -11,88<< -7.85 1,88 1M1 .20 + 2*0 50 + 3*1 B0 + 4*0.50
2400 11/ ULS20 -1,08 13,73>> -1.68 1#1 .40
240/ _4724/ULS20 6,35 B,T0<< 0,34 1#1.40 B
240/ 4T24/ULS /6 -11,88 -7.85 1,88>> 1™ .20 + 2*0 50 + 3*1 B0 + 4*0.50
240/ 19516/ ULS20 047 385 -3,02<< 1%1.40 ﬁ?
291 35560/ ULSIE 813> 493 256  1M1.20+ 2050+ 31 60 + 4050
241/ 4879/ ULSH T,21<< 16,05 0,15 1*1 20 + 2*1 50 + 4*0.50 |FE Results ﬂ
T e alme 4:50 b 050 S For the active tabls, colunis selectsd on tis bab T
2/ 17/_uLsn 06| 1650 .08 1¥1.20 + 24 50 + 4050 {(_. s ey .
2410 12/ ULSR20 0,36 552 4,255 15140 wiil be adde: will replace existing anes
24/ 35584/ uLsA 6,74 8,66 -2,50<< 1+ 20 + 2*1 B0 + 4*0.50
242/ 5466/ULST 3.31>> -0,08 -1,04 1%1.20 + 2*0.50 + 3*1 B0
242/ 5708/ULS16 2485< 271 024 14120+ 2050+ 3 60 + 4050 -
«[» [\ values AEnvelope £ Glabal extremes ‘(Panelg 4 : ; : >|
Wiew |[FE Resulls
Tables can easily be edited, enveloping results, Dialog used to define contents of the table.
setting limits, filtering data by load case etc. It is available from the menu activated by
pressing the right mouse button when the
cursor is located in the table, and selecting

Figure 9.5 - Tabular results

Robot tables can be easily transferred to MS Excel® by pressing the right hand mouse
button.

Inside Robot, the tables can be manipulated in many ways, in the same way as input
tables:

= filtering data for specific load cases, members or groups of members
= filtering data inside or outside user defined limits showing global maxima and
minima for selected members, nodes or surfaces
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DESIGN OF ELEMENTS OF A STRUCTURE

L p & Steel Aluminum Design = A list of Design Layouts available in Robot where
: FA Structure Model user can design steel, timber and concrete ele-

ments of a structure.

I
FE Steel/Aluminum Design

- P Connections
a8 il .
Timber Design

i AC Design
7" Tools

Figure 10.1 - Design Layouts

The following modules are used to design structure elements:

o Steel Design (code verification of steel structure elements)

« Timber Design (code verification of timber structure elements)

o RC Design: required reinforcement calculation and generation of provided rein-
forcement.

________________________________________________________________________________________________

E Design layouts contains own predefined set of dialogs/viewers. Steel/Aluminum Design and :
' Timber Design layout are very similar and design process is divided into the same steps. ]

Steel and Timber Design

Performing the code calculation for members of steel, aluminum and timber
structures runs in two stages:
1. definition of structural elements (members) and their code parameters or member
groups in Definitions dialog
2. calculation of members/member groups in Calculations dialog.

Autodesk Robot Structural Analysis - Getting Started Guide
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DESIGN OF ELEMENTS OF A STRUCTURE | Steel and Timber Design

lk Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): available

PR3 Fle  Edit  View  Geometry A Add-1 Help

EEECECE! N O BOREIY RUD S EEswsmmnvan |
2 Nmmew iz @2 [g] [ L?lg a&”ﬂ

[B]% i Definitions - ANSAISC 360-05

IE

A 5

H

| Members | Groups | I=s
Humber: [ | &
Basic data

Merberf [ 167 1900157 204 2] [ Setons ]

b | calurns | [Par_sestions ] e

Material [STEEL Ctbon Fy 36 ki v %

i3 Delste Save Help F

&2

3

E Calculations - ANSI/AISC 360-05 < &

L) veitication options =}

© Wember verification [ ]

() Code group verification:
@ Code group desian
Dptimizati Options

T Limit state

Cases: a5 8 Ultimate:

Caleulation archive

G e T | Zreiny

e [ ok ] [Configfaiion] [ Calculations | [ Help

|
Definitions dialog is used to define members or Calculations dialog allows for selection of the
groups of members. It is composed of two tabs: calculation options for members or member
Members and Groups. User can define number, groups. User can define type of calculation
name, bar (member] list and code parameters (member verification, code group verification
(buckling lengths, buckling parameters, rigidity and design) choose optimization option, load
conditions), etc. cases, limit state, etc.

Figure 10.2 - Example of steel design layout (code group design)

After setting parameters in the Definitions and Calculations dialogs user can start
member verification/design by pressing the Calculations button (lower part of the
Calculations dialog). Once the calculations are completed, the Results dialog will be
displayed.
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DESIGN OF ELEMENTS OF A STRUCTURE | Steel and Timber Design

Calculations results can be presented as:
1. Short results - dialog consists of two tabs: Results and Messages. The Results tab

displays results of structure member verification/design presented in the form of
short result tables. The latter tab presents comprehensive information regarding
warnings and errors that occurred during structure member verification/design.

EANSIMISC 360-05 - Code Group Design (ULS ) 1 2

Results | Messages m -
Member | Section ‘ Material | Lay | Laz | Ratio | Case
Code group : 1 Columns
[H]w 5240 6667 | 11531 120
7 Column_7 % i 12040 STEEL A3G 46.08) 122149 053 2D
[ | 16d0 3565 15054 053 T
Code group : 2 Beams Division: h=3
|. HP 8236 94.00| 16153 122 Extremes: nane
3 Beatn_3 % | HP 10x42 STEEL A3G 7653 13055 033 4LL1 Additional: hine
‘. HP 12%53 6255 11003 052

Figure 10.3 - Example of short results for group design with optimization

2. Simplified and detailed results - dialog with detailed results is open by clicking
on a section presented in the Short results dialog, on the Results tab. The dialog
presents all the characteristic values adopted in course of the calculations and a set
of code conditions that determine the member resistance. The top right part of the

dialog shows the basic information about a section: SECTION OK.

=2 RESULTS - Code - ANSI/AISC 360-05

Change

Pr/(2*Fic*Pr) + Mip/[Fib"Mny) + Mrz/[FibMnz) = 0.99 < 1,00 LRFD (H1-1b)
WipA(Fiviny] + frpmud(0EFiFy) = 0.00 € 1,00 Via/[Fiving) + frvz.mad[0 EFivFy) = 011 < 1.00 LRFD (G2-1)
KyrLy/y = 46.09 < [K'L/)max = 20000 Kz'Ladiz = 12219 < (KLALmax = 200,00 STABLE

Code 1 Cobmns Gaction 0K
Bar: 7 Column_7
Poaint / Coordinate: T/%=000L=000m
W 12640 % Load case: 2WIND1
Smplied results | Detailed resuls
MEMBER PARAMETERS
Ly=E00m Lz =E.00m
“ Ky=1.00 ‘_IU Kz=1.00 Lb=E00m
ELy/m = 46.09 Klzfrz=12213 Ch=1.00
INTERNAL FORCES: NOMINAL STRENGTHS
Tr=0.00kN*m frop e = 000 MPa
Pr=045kN frvz,ms = 0.00 MPa Fic*Pn = 774.91 kN
Mry = 163,23 kN*m Wiy = 0.00 kN Fib"Mny = 164.24 kN*m Fiviny = 71293 kN
Mrz = 0.00 kN*m Wiz =-30.24 kN Fib*Mnz = 62.23 kN'm Fiv/nz = 338.43 kN
SAFETY FACTORS SECTION ELEMENTS
Fic = 0.90 Fib=080 Fiv =030 FT =050 UNS = Compact STl = Compact
RESULTS

Forces

Calc. Mote

Help

I I I |
=

Figure 10.4 - Example of simplified and detailed results for group design with optimization
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DESIGN OF ELEMENTS OF A STRUCTURE | Steel Connections Design

Steel Connections Design

To start the code verification of steel connections, select the Steel Design / Con-
nections layout (available in the Steel Design layout group).

Graphical viewer which consists of several tabs: Toolbar containing icons used to
- Scheme (a schematic drawing of a connection) create, modify, copy and calculate of a
- Connection View [the view of a defined connection in 3D) connection.

- Structure (the view of a whole structure)
- Results (a calculation note with results).

/" Autodesk Robot 'S'tru'c'lu'r'al'i'mé'lys'i's' Professional - b‘rniéi:t‘:‘ Structure - Results (FEM): available

PR File  Edit Add-In: Help

LG 2 P E][Poweins v ENErds
B

]Rl-sulls

X @ e

Scheme | Connestion View | Stucture | Resuls |

Murnber Ratio Connection hame
Steel connections [3]

Fired column base

Autodesk Robot Structural Analysis Professional .
Design of fixed beam-to-column connection

Frame knee

Beam - Eeam

= =t
EN 1993-1-8:2005 039 F
< | > "
4|+ |\, steel connections w
. Mame vaue  Lmt o~ M| T w0 g
L\lstofconnect..\ ] | | Hi
|| Genersl
Mumber 2 *
Code EN1993-1-8:2..
Type Frame Knee ‘
Mame Fraime knee
)| Structurs “
Forces in bars...
=|Resutts ‘
|Ratio [ 033 | il
| 1 1] ]
8  LLo
Properties /
L]
Fesults
[
Steel Connection Inspector pane Toolbar with connection types available in
is used for management of defined Robot such as: fixed column base, beam-
connections. beam, frame knee, column-beam, etc.

Figure 10.5 - Example of connection layout (results tab for fixed beam-to-column connection)
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The following codes are available, allowing you to calculate steel structure connections: Eurocode
(ENV 1993-1-1:1992 and EN 1993-1-8:2005), French steel code CM66 and Polish steel code PN-
90/B-03200. The national versions of the Eurocode 3 code for steel connections: French (NF-EN
1993-1-8:2007) and Polish (PN-EN 1993-1-8:2006) are available.

The code calculations of steel connections run in two stages:

1.

definition of geometry of a connection (a connection type) and its parameters.

It is possible to create connection within the structure (by selected bars in the struc-
ture) or connection defined manually (a stand-alone connection). To define a new
connection user can choose one of connection types from toolbar in the right side

(this toolbar is available when the ﬁ icon is pressed). Appropriate parameters for
the selected connection type can be defined in the Connection Definition dialog.
A defined connection will be added to the list of connections in the Inspector pane.
To return to the definition of connection parameters, double click this connection in
Inspector pane. If the connection is defined user can change the type of connection
(this toolbar is available when the %
be copied.

icon is pressed). The connection can also
calculation of the defined connection for selected parameters and load cases.

It is possible to design connections from a structure (to start connection calculations
select the - icon to open Connection Calculations dialog) or perform manual
calculations of the connection (to start connection calculations select the E v jcon

to open Manual Connection Verification dialog). In these dialogs user can define
calculation parameters for the connection.

When the calculations of a connection are completed, a calculation note (available on
the Results tab) will present information if the selected connection fulfills the code
requirements.

Autodesk Robot Structural Analysis - Getting Started Guide
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DESIGN OF ELEMENTS OF A STRUCTURE | RC Design

RC Design

The Robot offers two possibilities for a design of RC structure members:

calculation of the required reinforcement area needed for the RC member
generation of the provided reinforcement for the RC member.

Calculation of the Required (Theoretical) Reinforcement Area

Calculation of the required (theoretical) reinforcement area for RC members is possible
by selecting the RC Members - required reinforcement layout (available in the RC
Design layout group).

Calculations of the required reinforcement run in two stages:
1. definition of code parameters of RC members.

The option used for definition of the RC member type in a structure is available

from the right toolbar, by selecting the icon (RC Member Type dialog).
Double-clicking on the icon that represents an existing RC member type calls up
a Member Type Definition dialog where the parameters assigned to the selected
member type are set. In this dialog user can define geometrical parameters of
elements of an RC structure such as: buckling parameters, allowable values of
deflection and displacements at member ends, etc.

The option used for definition of the calculation parameters is available from
the right toolbar, by selecting the E% icon (Calculation Parameters dialog).

When the [ icon is pressed then Calculation Parameter Definition dialog is
opened. This dialog contains parameters, needed for the design of RC elements,
that are not connected with the their geometry such as: steel and concrete proper-
ties, types of used members, covers, etc.

2. calculation of the reinforcement area.
Calculation parameters of the required reinforcement can be defined in Calcula-
tions... dialog. This dialog is available in the top right side of RC Members - required
reinforcement layout. In this dialog is possible to choose calculation type, elements
taken into account in calculations, design cases, etc.
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DESIGN OF ELEMENTS OF A STRUCTURE | RC Design

After setting all necessary parameters user can start the calculations of the
required reinforcement by pressing the Calculate button (lower part of the
Calculations... dialog). Results for calculations of the required reinforcement are
available in the table form. They can also be presented in the form of diagrams
along the member length.

Calculation of the Provided Reinforcement Area

The module for the code design of member elements of RC structures (RC beams,
RC columns, spread footings etc.) allows for calculation of the provided reinforce-
ment for a selected element of an RC structure.

This module can be activated in two ways:

o in the stand-alone mode by selecting the Provided reinforcement layout
(available in the RC Design layout group) and pressing one of the RC element
icon from right side toolbar. Then the module for the design of a bar structure’s
element will operate as an independent program (stand-alone) without con-
nection (data exchange) to other parts of the Robot program. After selection
of this work mode, the user defines geometry of the RC structure element, its
properties (cross-section, length, reinforcement parameters, etc.), loads and
performs the static calculation of the structure element.

o work on RC elements within the defined structure model. The RC element di-
mensions, the loads and the calculation results are transferred to the designing
module. In order to activate the module in such mode, the user should select
RC element from structure (by highlighting in the graphic editor) and next se-
lect the appropriate command from Design / Provided Reinforcement of RC
Elements menu. It will launch the relevant module of the Robot program.

Autodesk Robot Structural Analysis - Getting Started Guide
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Tabs for RC modules who has its own Toolbar contains icons used to define
predefined set of viewers. These tabs may T T p—
contains graphical viewers, dialogs, results, v, feundeiien. well. aie
diagrams, notes, etc.
» od obo Pro 0 Proje b k)
=] = =N aa a g
EldEa¥REGLIERAN EBEKEYELS 2L
AL Companent Inspectar "W Stvictuns | Beam - View | Beam - Disgrams | Beam - Reinforcement | Basm - note | J
@ mITE| @ ——u v s e e T i i T e T T T 1T Nesd
00 RIGHT = o0 1,0 20 a0 40 sronT [ 2
Type C Mame | — #
= B Stories - =l r b
=l Standard Level L L i g
=2+ Beaml
&+ Columnt - 8 i [ ] 71
&+ Foundation] -2 s |2 51—
2+ Conltinuous footing 2
B v wan B 8 |IE @
-z 4+ E GRAPHIC VIEWER / EDITOR 1 |l
Y
R v S T A T T R I :I@
< | 2l 3 | 2 @ | @ |,
Structure elements ;i Drawings 7 §=|C3 /1 || EL !
Name valug unit | | )=l x| m‘ﬁ PP e p— S
Slceneral =] al Detailed | Summary table | Spacings and areas | lﬁ
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RC Component Inspector pane Toolbar with icons used to define parameters
is used for management of for RC elements such as: typical reinforce-
defined RC elements. ment, calculations options, openings, etc.

Figure 10.6 - Example of RC design layout (beam reinforcemnt tab)

When one of modules for the code design of RC element is open, calculations of the
provided reinforcement area run in two stages:

1.

definition of code parameters of RC structure element.

Prior to starting calculation of the provided reinforcement of an RC structure ele-
ment, the following parameters should be defined for each element of the structure:
typical reinforcement, story parameters, calculation options and reinforcement
pattern. For some elements of RC structures it is also possible to define other pa-
rameters such as: for RC beams - openings, for RC columns - buckling length, for

RC spread footings - geotechnical options, etc.
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2. calculation of the provided reinforcement area.
Once the parameters are defined for an RC structure element, calculations of the

[ F
provided reinforcement area may start by selecting the “* jcon. Press Calculate
button in the Calculation dialog to start generation of the reinforcement distribu-
tion in a selected element of an RC structure.

When calculations of the provided reinforcement are complete, the calculation results
are presented in the graphical and tabular form.

REPORTS AND PRINTOUT COMPOSITION

Robot has a built in “report generator” which permits the user to create a user
defined printout for a Project.
There are two options on the menu bar - “Printout Composition” and “Screen Capture”
which help to prepare the final calculations notes, tables and graphic printouts.

Dialog used to define contents of the table - it is
available from the menu activated by pressing the
right mouse button when the cursor is located in
the table, and selecting TABLE COLUMNS

Tables can easily be edited, enveloping results, set-
ting limits, filtering data by load case etc.

Figure 11.1 - Printout Composition and Screen Capture icons

The Standard tab lists a set of predefined options for printout, which can be mixed with
screen captures to the user’s requirements.
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M Printout Composition - Wizard

Standard | Screen Eapturesl Templatesl Simplified printoutl

Available report components: EI Elll il ﬁ@@lﬂ
| 5

| Structure View s

List of final printout, show-
ing order of data to be

fdd > Ei printed - the dashed red
- line indicates a page break
All o
between each item
Loads - Cazes =3

<< Standard

Loads - Values

PageSetupl Freview | Frint | Save Help |

Various method of saving
the report - in .doc, html
Predefined list of printout components and sxw formats

Figure 11.2 - Printout composition

A key feature of Robot is that all of the data in the program is saved in a com-
mon binary file - this data includes input, output, design plus also printout data. When
structural data is altered or amended the output and printout (tables and graphics) are
automatically updated on re-analysis to reflect the new results of the analysis. This is
particularly useful when considering a schematic design or “sensitivity study” since the
printout is automatically updated at every analysis step to reflect the current structural
configuration.
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LIST OF SHORTCUTS

In order to Press
select all Ctrl+ A
copy a text or a drawing Ctrl+C
open a new project Ctrl+N
open an existing project Ctrl+0
start printing Ctrl+P

save the current project Ctrl+S

cut a text or a drawing Ctrl + X
repeat the last operation Ctrl+Y
paste a text or a drawing Ctrl+V
undo the last operation Ctrl+Z
display the 3D view of a structure (3D XYZ) Ctrl+Alt+0
project a structure on XZ plane Ctrl + Alt +1
project a structure on XY plane Ctrl + Alt + 2
project a structure on YZ plane Ctrl + Alt + 3
zoom in the structure view on screen Ctrl + Alt + A

display the initial view of the structure (defined by the initial an-
gles and scale])

Ctrl + Alt+D

“exploded” view of structure elements (on/off]

Ctrl+ Alt+ E

zoom window

Ctrl+ Alt+L

turn on/off section drawing display

Ctrl+ Alt+P

loads) presented on screen

screen capture Ctrl + Alt + Q
zoom out structure view on screen Ctrl + Alt+R
turn on/off section symbol display Ctrl+Alt+S
rotate continuously around the X axis Ctrl+ Alt+ X
rotate continuously around the Y axis Ctrl+Alt+Y
rotate continuously around the Z axis Ctrl+Alt+2Z
delete a text or a drawing Del

call Robot Help system for the active option in the active dialog | F1

box

call text editor F9

reduce structure attributes (supports, numbers of nodes, bars, | PgDn

loads) presented on screen

enlarge structure attributes [(supports, numbers of nodes, bars, | PgUp
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3D FRAME STRUCTURE

Synopsis:

The purpose of this example is to show the ease of definition, analysis and report
generation for a simple steel 3D frame in Robot.
For this example, it is assumed that Autodesk Robot Structural Analysis 2011 is
installed on the PC.







CONFIGURATION OF THE PROGRAM

CONFIGURATION OF THE PROGRAM

Following installation of Robot, the user may configure the working parameters

or “Preferences”. To do this:

1. Start the Robot program (click the appropriate icon or select the command from

the taskbar).

2. On the opening window, displayed on the screen click the icon

Wiy

(Frame

3D Design). Other options are for 2d and 3d frames, models with surfaces such
as walls and floors, access to stand alone design modules etc.

a
3. Select Tools > Preferences from the text menu or click on the &’ , then HULE
icons on the toolbars to open the “Preferences” dialog. Preferences allow the user

to set up working and printout languages, fonts, colors etc.

ﬂﬂ Preferences

=B X% |5TANDARD

General Parameters
“iew Parameters
Desktop Settings
Toolbar & Menu

+1- Printout Parameters
- hdvanced

Update Preferences on exit

]
Regional settings: | United States v| %
wiorking language: | Englizh v | %
FPrintout language: | Englizh R | %
[ Accept ] [ Cancel ] [ Help ]

Figure 1 - Regional settings in Preferences dialog.

4. Select the first preferences option - Languages (tree on the left part of the win-
dow), then as the Regional settings choose United States.
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JAA MODEL DEFINITION | Bars definition

NOTE:

Regional settings set the default databases (profiles, materials), units and codes to the stan-
dards of a country. In the example above, we have chosen American section database (AISC)
and metric data units: [m],[cm], [kN].

NOTE:

You can check active units in right, bottom corner of the screen. In this example should be
the display: [m] [kN] [Deg].

MODEL DEFINITION

Bars definition (frame 2D)

In this step, you create frame members consisting of 2 columns and a beam.

1. Click ™~ icon (right side of the screen) to open the Bars dialog.
2. Set Bar type: as Column - whatever is selected is not important for analysis, but
affects the design parameters for subsequent member design, such a buckling

length, position of restraint etc.

3. Define Section: as W14x211.
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MODEL DEFINITION | Supports definition

NOTE: i
If the W14x211 section is not available on the list, you should click the [...) button located |
beside the Section field and add this section from the database. In opened New section

dialog, in Section selection field for Database: AISC - choose Family: W then Section:
W14x211. Click Add and Close the dialog.

. INFO

There are many extra options that may be entered for fabricated mem-
i bers, tapering sections and also for beams that the user wants to define |
i as able to exhibit plasticity. :

4. Enter the following points in the Beginning and End field:
- to define first column of frame: (0;0;0) and (0;0;3) Add
- to define second column: (7;0;0) and (7;0;3) Add

5. Set Bar type: as Beam.

6. Define Section: as W14x211.

7. To define a beam in the structure, enter the following points in the Beginning
and End field: (0;0;3) and (7;0;3) Add.

8. Close the Section window.

Supports definition

In this step, you create supports for the frame structure.

&
1. Click # icon (right side of the screen) to open the Supports dialog.

2. To choose structure nodes, the user can either select a support type from the list
and then select a node or nodes by click or window, or the user can directly input

Autodesk Robot Structural Analysis - Getting Started Guide
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MODEL DEFINITION | 2-bay frame definition

the node number and apply. To make a window selection, press the right hand
mouse key and then the Select menu option and window around the nodes to be
supported and click inside the selection box.

From the Supports dialog select the Fixed support icon.

Click Apply.

2-bay frame definition

In this step, we create a 2 bay frame by mirroring the existing frame.

Select all bars (by window or CTRL+A) and mirror them Edit > Edit > Vertical
Mirror by vertical axis of the right column (just click on this axis).

. INFO

There are many editing possibilities: copy, move, divide, intersect, :
rotation etc. to make modeling of structure easier and more effective. E

Click @ icon (top of the screen) to show the whole structure.

To display bars and nodes numbers click mm icon (bottom left corner of the
screen) then in the Display dialog tick on Favorites > Node numbers and Favor-
ites > Bar description > Bar numbers.

Click Apply and OK.

Click 2] , %] icon at the bottom of the screen to display supports symbol and
sections shape.
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MODEL DEFINITION | Load case definition

6. The frame should appear as below:

s (FEM): none
e Edit Help

DoH AYAB XYEE N\ EHA QA GY B2 @mEms= v

| g2 Ser B L it &3 - & O
T | T T I T T

[
Objact Inspactor | T FLT T T T T T Tal lTe W
HY % o & 00 2,0 40 60 80 10,0 12,0 u,ﬁ’ it
[Objects [ Humber >
=1 Allobiects [

A Nodes s
—Bas 05
- & Auliay ebiects  0/0

er

Lo RINEADR PEE yBH S />E5%

Figure 2 - Frame with supports and sections shape view.

Load case definition

In this step, you define load cases (their number, nature and description).

ml
1. Click icon (right side of the screen) to open the Load Types dialog.

2. Click New to define a dead load (self-weight) with a standard name DL1.

Autodesk Robot Structural Analysis - Getting Started Guide
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48 MODEL DEFINITION | Loads definition for particular load cases

. NOTE:

The self-weight load is automatically applied in the first row to all structure bars (in the “Z” ]
direction). E

3. Choose in the Nature field live, then New to define a live load with a standard
name LL1. We have now defined 2 load cases.

4. Choose in the Nature field wind, then New to define a wind load with a stan-
dard name WIND1 (in the same way define WIND2). We have now defined

4 load cases.

5. Close the dialog.

Loads definition for particular load cases

In this step, you define loads for each created load case.

1. To define loads for LL1 case select the 2™ load case in the list of defined
cases field:

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

NSH @vas XY B0 NOCHE QARABY K2 d
A o 2 eir B W 1& o | | |

Object Inspectar

Mumber of abie Simple Cases

[+ A Nodes 0nz

3:wINDT
4:WIND2

Figure 3 - Load case LL1 selection.

2. Click A icon (right side of the screen) to open the Load Definition dialog.
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3. On the Bar tab click

MODEL DEFINITION | Loads definition for particular load cases

icon to open the Uniform load dialog, then type value

of load -45.0 in the pZ field, click Add (Uniform load dialog is automatically

closed).

4. Select beam span (no.3) - indicate them or just type 3 in field Apply to.

5. Click Apply.

6. On the Bar tab click

allh,

icon to open Trapezoidal load dialog, then type values

of loads and coordinates as shown below, click Add and close the dialog. This
generates a varying load on the beam.

Type: | Trapezoidal load [2p)

Direction of load action

Ox Oy @z

() Relative

Coord. system: (3 Global O Local

Walues Coordinates

[kN/m ] O Sbzolute

[#L]
[m]

pl= 3000 | «1= [025 |

Angles [Deg)

#=loo [Y=loo E=loo |
[] Projected lnad

[ add ][ oo |[ Hep |

Figure 4 - Trapezoidal load definition.

7. Select beam span (no.5) — indicate the beam or just type 5 in field Apply to.

8. Click Apply and close Load Definition dialog.
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MODEL DEFINITION | Loads definition for particular load cases

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

To define loads for WIND1 case select the 34 load case in the list of defined cases field.

On the Node tab in Load Definition dialog click ;&:9— icon to open Nodal Force
dialog, then type value of load 9.0 in the FX field, click Add and close the dia-
log.

Select the upper node of the left column (no.2) - graphically or by cross-window
or just type 2 in field Apply to.

Click Apply and close Load Definition dialog.

To define loads for WIND2 case select the 4™ load case in the list of defined cases field.

On the Bar tab in Load Definition dialog click icon to open Uniform load
dialog, then type value of load -20.0 in the pX field (pY=0; pZ=0), click Add and
close the dialog.

Select the right column (no.4) - indicate it or just type 4 in field Apply to.
Click Apply and close Load Definition dialog.
Close the Load Types dialog.

123
Click :I, g icons at the bottom of the screen to turn displaying loads sym-
bols and loads values description on.

The loads can also be seen in tabular form - click E Tables icon (right side
of the screen) then tick Loads on or select View > Tables > Loads command
(see below).

INFO

All tables in Robot can be exported to MS Excel® by simply clicking the
right hand mouse button in the table.
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MODEL DEFINITION | Loads definition for particular load cases

self-weight Whols structu-Z Factor=1,00 | MEMO
uniiform load 3 =00 =00 PI=-4500 |global not project.  absalute
‘trapezoidal lnad (2p) 5 ¥1=0,25 PX1=0,0 PY1=0,0 PZ1=3000 |X2=075 PX2=0,0
N ER nodal force z FX=800  |Fv=00 FI=00 CH=0,0 Cv=00 cz=00
I EH unifortn load 4 PH=-2000 |PY¥=0,0 PI=0,0 global not project. | absolte |
£

Table edition A Text edition

[T ]

Figure 5 - Load cases data in tabular form.

20. In the list of defined load cases choose the load case for which the loads will be

displayed:

ﬁ ISimpIe Cazez EI

21. All defined loads cases will be displayed together (as shown below):

Autodesk Rabot Structural Analysis Professional - Project: Structure - Results (FEM): none

DSH AYRE X% D6 A0y

S0 QA BY RLPHm=

= pllabjects
A Nodes 116
—Bars 05 =
& Ausiiany objects 0/0

[ H X S B v Sad L e A
e D T T T T T T T T T T T T T T T
A% @ 8 2,0 00 2,0 40 60 80 10,0 12,0 14,0

LowRINAD PEE yBH S />E%

Figure 6 - All defined load cases view.
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MODEL DEFINITION | Copying existing frame

Copying existing frame

In this step, we copy the 2D frame to generate 3D structure. When we copy that frame,
all attributes attached to it (loads, sections, supports etc.) are also copied:

gix
Click @ icon (top of the screen) to open the View dialog, then é or choose

View > Work in 3D > 3D xyz from the menu to select the isometric structure

view.

Click CTRL+A to select all of the structure.

170
& Edit then O+* Translation - or select the Edit > Edit > Translate option
from the pull-down menu to open the Translation dialog.

In Translation vector field type coordinates as shown below (be sure that in Edit
mode option Copy instead of Move is checked on and Number of repetitions is 1).

ﬂ Translation

Tranzlation vector [m]
sor.z - [DEAMM
Mumbering increment
Elements: l:l
Edit mode
@ Copy ap
O Move
Mumber of repetitions:
[ Execute H Cloze ] [ Help ]

Figure 7 - Copy frame parameters definition.

Click Execute - second frame should be display on the screen.

Close the Translation dialog.
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7. Click Q icon to show the whole structure. The structure should look as
shown below:

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

Help

l2d AvREG XY BE A0y B RABY RBEFErw v
S B d s WA 2 &0

5|
{

P WANNEY PEE YBHS /%

@ S

e
| ZT T Geometry £ Groups 7

!r
|
]\
s

N ——————

113 | A 11 W L2l [t x=0,65; y=0,52; z=-0,64 50,00  [m] (k] [Deg]

Figure 8 - 3D View of copied frame.

Definition of lateral beam

In this step, you define beams to join the selected frames together:

1. Click . icon (right side of the screen) to open the Bars dialog.
2. In Bars dialog set Bar type: as Beam.

3. Define Section: as W12x190.
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NOTE:

If the W12x190 section is not available on the list, one should click the (¢) button located be- :
side the Section field and add this section to the active section list in the New section dialog. !

4. Inthe fields Beginning and End type coordinates (as shown below) or simply select
beginning field and then graphically draw the start and end points of the member.

E Bars E] @

Mumber: Step:
-

Froperties

Section: W 124190 w E]
Default material: SrEEL

Mode coordinates [m]
Beginring: |14,00; 0,00; 3,00 |

[ Drag

Az position

[ add ][ omse | [ Heb |

Figure 9 - Bars definition.

5. If entered by coordinates, Click Add and close Bars dialog.

Definition of cross bracings

L. E Sections then g New section definition - or select the Geometry >
Properties > Sections > New section definition option from the menu to open
the New Section dialog:
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E MNew Section

Standard I Parametricl Taperedl Eompoundl Special! Ay lz I

I Section selection————————

Label:
e ‘ Databaze: IAISE 'I
IL 4xdx0.25

| IAmerican hat rolled shapes [Jan 20

Lalor: lAuto - ! | FEamily: | 1 ¥ I

Angles [y axis, parallel to legs)

E i Section: |
m[ = |

Gamma angle: ]D vl [Deg]  Section type: I Steel 'I

dd Close | Hep | [FTEEL

Figure 10 - New section definition.

2. Select Section (L4x4x0.25) from American section Database (AISC) as shown above.
3. Click Add - new section type will be added to the active Sections list.

4. Close New section definition and Sections dialogs.

5. Click ™~ icon (right side of the screen) to open the Bars dialog.
6. In Bars dialog set Bar type: as Simple bar.
7. Define Section: as L4x4x0.25.
8. In the fields Beginning and End type coordinates:
(14;053) (14;8;0) click Add then (14;8;3) (14;0;0) and press Add. Or draw in the

GUL

9. Close Bars dialog.
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Copying defined bars (lateral beam and bracings)

In this step, you copy the recently defined bars to finish the definition of the frame:
1. Select the three recently defined bars - just indicate them (bars no.11,12,13) -

multiple selections can be made by holding down CTRL key.

+—0
2. lﬁ Edit then O+* Translation - or select the Edit > Edit > Translate option
from the menu to open the Translation dialog.

3. In Translation vector field type coordinates: (-7;0;0) or select 2 points on the
screen that represent the translation vector such as the bottom of 2 columns (be
sure that in Edit mode option Copy is checked on) and in Number of repeti-

tions type 2.

4. If entered by coordinate, click Execute button then close Translation and Edit
dialogs.

5. The structure should look as shown below:
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STRUCTURE ANALYSIS

Structure - Results (FEM): none

Help
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Mode 3
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Node 7

Node 8

Node 9

Node 10

Node 11 "

Node 12

& —JBas (L]

B
Bar
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B
Bar
Bar

B ]
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-1\ Geometry £ Groups /
Name Value  Unit 4

PuwRTRAD PEE wBH S/ >E%

JEIL ]

| View

Figure 11 - Complete 3D frame structure view.

STRUCTURE ANALYSIS

Here we start the analysis process, but firstly we will tell Robot to make automatic
code combinations (from any one of the list of Codes in Job Preferences):

1. Select Loads > Automatic Combinations... option from the menu to open the
Load Case Code Combinations dialog. Select the Full automatic combinations
option. The program will now automatically assign a number of combinations to

find the most onerous load combination.

2. Click OK button — automatic calculation of code combinations will be done.
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58 RESULTS PREVIEW | Displaying beam results graphically

4 Calculations - click this icon or select the Analysis > Calculations option
from the menu to start calculation process.

4. Once the calculations are completed the information: Results (FEM): Available
should be displayed at the top of the screen.

NOTE:

A key strength of Robot is the possibility to define a wide range of analysis types (linear
static, non-linear geometry and material, buckling, modal analysis, harmonic analysis,
seismic analysis, time history analysis etc.)

If the user wishes to see these possibilities, he/she may look in the Analysis > Analysis
Types > Change analysis type pull down menu.

However, for this simple example, we will just assume the default linear static type of analysis.

.........................................................................................

RESULTS PREVIEW

Displaying beam results graphically

In this step, we display My bending moment on bars for selected load case:

1. Click | icon at the bottom of the screen to switch off the section shape and
simply display a “stick model” for all members.

2. In the list of defined load cases choose the desired load case to display:

los [2: L ~]

=4 Diagrams for Bars. .

3. Select Results > Diagrams for Bars... " from the menu to open

Diagrams dialog.
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4. Onthe NTM tab check My Moment (this shows the major axis bending moment
on the beams), then click Normalize button (to auto scale) and click Apply to
display bending moments diagrams for all beams:

g el . i
BYRE X4EB AN EEE QARGBY BRSEF= 9
[ der BBl 2w n? L B
-
L
] S
MNode 2
Node 3 &
Nede 4
Mo 5 B
dez ] I
Nede 7
ol &
Node 3 &
Hede 10
MNode 11 o e
dez 12 d
= —Bae e m
B 1
sa 2 Al
B 3
B 4
o &
Bar 6 ==
B: T E |
< i @ =
T\ Geometry £ Groups | F
Name  Value  Unit ~ @
&
il
&)
=l My 50kNm
Max=11358
Min=194_60
- f<. .
v -2 (LL1)

NOTE:

E To display numerical values of internal forces in the Diagrams dialog, click on tab Param- .
'+ eters, Diagram description tick labels and Apply. ]

5. In asimilar way, diagrams that exhibit other values available from the Diagrams
dialog can be viewed.

6. Tick off My Moment and Apply.
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RESULTS PREVIEW | Displaying results on bars in tabular form

Displaying results on bars in tabular form

In this step, you display internal forces for bars for particular load cases and combinations:

1.

Select View > Tables to open Tables: Data and Results dialog, then tick on Forc-
es and OK to view all information about internal forces (Values, Envelope, Global
extremes).

a
D2E ke NANEEE RAAY daapEFRw- F
EE P D Er— o
“Dbject Inspector ] =
T Barlode/Case P gl ) FZ o) X Glim) Y (i) WZ (i) 2
3 | \ \ | |
BAEATIRORG TR T B 565 a7 0,00 409 559
Objects [[Hums TR 14826 000 -62.80 00 5740 001
= Allobjects TR 077 -0 286 0,00 587 00
= A Nodes w12 T 204 000 748 0,00 1388 200
Node 1 1 U uss 73 730 076 0,00 6,74 752
Nods 2 TS %3 508 10576 0,00 540 503
Nede 3 11 stse 18092 565 140 0,00 754 550 =l
Nods 4 1 U sis. 286 565 7453 0,00 EE] 559
Nods 5 TR 23 565 427 0,00 87 1,35
Node & 12 2 14326 000 62,30 0,00 131,20 000
Nods 7 TR 077 00 266 000 255 000
Nods 8 12 4 208 000 748 0,00 78 00
Nods 8 12 wse %288 730 076 0,00 EXE 10,21
Nods 10 12 us 1802 508 10576 0,00 55 1548
Nods 11 B 12 siss 171,69 565 1,40 0,00 577 .35 =1
Nods 12 12 sts- 252 565 7433 0,00 147,54 1.5
= —iBars [iAE] 23 1 4352 565 0,00 0,00 000 559 o
Bar 1 23 2 204,88 0p1 2873 0,00 E) 02
[ 2wy 3 o7 000 380 000 614 000 £l
[ 2y a 076 00 345 0,00 1636 000
Bar 4 2/ 3 LS+ 44370 508 15,13 000 5043 5,03 %
Bar & 23 use B2 780 4597 0,00 2650 762
Bar & 2 3 sise 268,34 585 246 000 3765 559 =
Ba 7 v 23 sis. 506 585 23 0,00 1686 560
< | o 2 a4 1 3458 565 0,00 -000 0,00 11,35 =
Geometry £ Groups 1w 2 2044 op 2873 000 T 001 F
——————————— " w3 007 00 360 0,00 £ 000
RemE el Ui e 2w 4 078 0m 9.8 0,00 162 0.0 @
2 & wse 3261 508 1543 0,00 1831 15,48
0 4 us 281 780 4597 0,00 a7 10,21 &
2 & sise 279,10 585 9.8 0,00 162 11,85
RS £ 5 5 om E 1155 &
2 1 827 00 99 0,00 87 -0
T 5280 am 14848 a0 EET 001 Ay
32 3 512 00 077 000 255 000
32 4 746 00 204 0,00 E7) -0
32 wse 10577 00 24948 000 EXE] 0.0
32 us 354 00 74 000 0% 002
32 sisc 743 00 160,45 0,00 577 00
32 sts 27 00 a8 000 147,55 001
3w 1 [ -0 1158 000 1442 000
D) ®20 00 166,54 0,00 184,60 000
3w 3 812 00 N 000 242 -0
3w 4 718 000 204 0,00 679 000
34 wuse 10577 000 746 0,00 EX 000
34 us 354 00 28037 000 67 0.0
34 sise 743 00 850 000 78 000
] 34 sLs- 27 0,00 178,90 -000 211 44 0,00
[ w5 1 £ 585 21 000 409 558
e ¥ am ) oo ]
Y] [<> N\Values {Envelpe £, oiobal exremes 4 Info < )&
View | Foroes
[ Ckiv] [Deg]
Figure 13 - Example of results presentation in tabular form.

NOTE:

In a similar way, tables that exhibit other values available from the Tables: Data and Results
dialog can be viewed.

The tables can easily be exported to MS Excel® (by right hand mouse click) and tables can
also be sorted by choosing certain load cases, member types etc. Advanced users can also
define “groups” and display results only for these groups. Column values may be placed in
order by simply clicking the appropriate column header, for example FX.
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2. Close the Forces table.

3. Click -2) icon at the bottom of the screen to turn sections shape back on.

Stress analysis

In this step, we learn how to obtain and analyze stress diagrams and maps for the entire
bar structure:

1. Switch layout to Stress Analysis - structure. To do this go to the Robot layouts
selection combo-box (right top screen corner)

2. Click the Results option and later the Stress Analysis - structure.

HE Stesl/Aluminum Design w |
A Structure Model
] Results

] Results

=2 Detailed Analysis
B Stress Analysis - bars

I Steel Design
Timber Design
£ RC Design

A Tools

Figure 14 - Layout selection pull-down menu (stress analysis selection).

NOTE:

E Now the screen is divided into three main parts:

{ = the graphic viewer where the structure is displayed,

i = the Stress Analysis -Structure dialog - to managing stress analysis. This dialog is used
E for selecting stresses and determining the manner of stress graphical presentation

| = the Stress Analysis -Structure results table to view actual values of stresses for bars
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RESULTS PREVIEW | Stress analysis

3.

In the list of defined load cases choose the load case for which the results will be
displayed:

L

3 WIND1 |

On the Diagrams tab located in the Stress Analysis - Structure dialog select the Max
option from the Mises field, then Apply (the result should look as shown below):

3
Diagrams Maps Dell €3 B
Userdsfined Nomal
1 B Owa Scale for 1 (cm} iz
“ =) ) JE
6 -Normal
[IMax Seale for 1 (em] i
B Oun Pa 7]
T -Tangent
[ Max Seale for 1 [em} ?“ﬂ
H Own MPa) ™
Mises gt
H DM Seale for 1 (em] b
W Oun 1)
i
[Z1Fx Mx ® Nomal =
o EMy O O Mises F
o Mz (o O Tresea &
© Allbars © Selected bars s
g

|13 | P4 20 | L 4xdx0.25 (i x=15,15; y=6,53; 2=1,36 =y __[m] [kl [Deq]

NOTE:

This dialog allows selecting a user-defined stress and a set of basic stress types: normal,
tangent, Mises and Tresca.
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5. On the Stress Analysis - Structure dialog tick off the Max option from the Mises
field, then Apply.

6. On the Maps - Deformation tab located in the Stress Analysis - Structure dialog
tick the Deformation option on, then Apply.

I

7. ¥ Stress Analysis for structure - maps - click this icon or select the Results
> Stress Analysis > Stress Maps option from the menu to view the structure
together with section shapes and accurate detailed stress maps on these sections
(as shown in the figure below).

3 Stress Analysis - structure (3D View)

L

L] [ >

Figure 16 - Stress analysis in maps form.

NOTE:

E The size of member sections in stress maps is by default greater than the real size of

1 member sections so that the stress maps presented for these sections are more readable.
E Real proportions between the member length and dimensions of the member cross section
' can be obtained after pressing the Home key on the keyboard. These proportions can be

E modified using the following keys on the keyboard: PgUp and PgDn.

8. Close the Stress Analysis - structure (3D View) window.
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64 PREPARATION OF PRINTOUTS | “Capturing” views and data

PREPARATION OF PRINTOUTS

Robot has a powerful built in report generator that allows the user to compile and
manipulate standard data, plus screen captures of graphical and tabular data.

“Capturing” views and data for the calculation note

1. In layouts selection combo-box (right top screen corner) switch to Start layout.
The picture of the model is shown on the screen with no other windows. Let’s as-
sume we want to print this image.

2. Click e

icon (top of the screen on the standard toolbar) to open the Screen
Capture dialog.
B Screen Capture |:|,: rz|
Stucture View QK
Help

Screen capture update
(%) Wiew updated upar printing
() Current view [FNG]
‘whole structure

Screen capture orientation

O Wertical (%) Horizontal
Scale
(&) Automatic O User-defined

1 cm on paper l:l m

Figure 17 - Screen capture parameters definition.

3. In the above dialog change Screen capture orientation to Horizontal and type
name of the picture as a Structure View.
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. NOTE: 1
i The Screen capture update enables the user to choose automatic update of screenshots '

- this means that the images and data are automatically updated should the structure be ]
i+ changed. Alternatively, they can be saved in JPG format. E

4. Click OK to close the dialog.

5. In the list of defined load cases choose the 2:LL1 load case.

6. Click * icon (top of the screen on the standard toolbar) to open the Screen
Capture dialog.

7. In this dialog change Screen capture orientation to Horizontal and leave name
of the picture as a Structure - Cases 2: (LL1).

8. Click OK to close the dialog.

9. In the same way prepare pictures: Structure — Cases 3: (WIND1) and Structure
- Cases 4: (WIND2)

Preparing printout composition

Here we prepare the layout of the report:

1

5]
1. Click g icon (top of the screen on the standard toolbar) to open the Printout
Composition - Wizard dialog.

2. On the Standard tab, select report components (click them while pressing CTRL
key) as shown below:

Autodesk Robot Structural Analysis - Getting Started Guide



66

M Printout Composition - Wizard

Awailable report components:

| Structure View

o e p ........

I an
| Data - Materials
<< Standard |

| WMember Group Design

Standard | Screen Eapturesl Templatesl Simplified printoutl

PREPARATION OF PRINTOUTS | Preparing printout composition

[ | A [ | [ e [

Fage Setupl Freview | Frint | Save |£I Help |

Figure 18 - Report components selection.

Click Add to transfer the marked components to the right panel which shows the

actual layout of the printout.

On the Screen Captures tab select all screenshots.

Click Add to transfer marked components to the right panel.

Using icons move particular components to the order shown below:
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W Printout Composition - Wizard

Standard  Scresn Captures | Templatesl Simplified printoutl

Awailable report components: EI ﬂl‘ i‘ ﬁ @ﬂ ﬂ

Structure View

Stucture - Cazes 2 [LL1)
Structure - Cazes 3 [WIND1)
Structure - Cazes 4 [WINDZ)

Forces - Envelope

Inzert fram
file...

Fage Setupl Freview | Frint I Save |£I Help |

Figure 19 - Screen captures selection.

Printing and exporting the calculation report

In this step, we learn how to print and save the calculation note:

1. Click Preview to display the report:
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PREPARATION OF PRINTOUTS | Printing and exporting the calculation report

ults (FEM): available
v Help

MR ] (o=

‘AT dask Fabat Ssl A TR
Author Flle:3 Cirame std
Adrass Preject2 Dfame

Strueture View

TITLE PAGE

Project: 3Dframe

Author :

[ote - raeme Fage 2

1

Page:1/(1-21)

Figure 20 - Report preview.

NOTE:

Before printing of the report, save your project. In this case we save it as “Frame 3D".
Thanks to this operation actual information about project will be used to generate the docu-
mentation (i.e. project name on the title page - as shown above). To change this information
(and many more) later we can use File > Project properties option from the top menu.

If you need to make some corrections to the layout or tabular content you can edit them

directly in this preview window. To do this, you should press icon (top bar) and double
click on the appropriate item to be edited. The general Robot window will be open, which al-
lows the user to make changes or corrections. After that press button Return to Preview to
continue the preview of the calculation report.
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3. Click Page setup. The Page and Margins tab allows the user to set various pa-

rameters.

4. Click Header/footer tab. In this tab you can define the look of the title page,
header and footer.

I Page Setup |z|

Fage I Marging Headerfooter | Farameters I

e
v Title page E dit I Restore || (‘[arT:ne Festare Cancel |
v Header Edit I Restore | " Seperation lines Help |

& Frames:

¥ Footer Edit | Restare | v Footer

v Text

[ Table of corterts Edit I Restare I el

Select template:l vI Save | Delete |

Figure 21 - Page setup settings.

5. Click OK to close the dialog.
6. Close the preview of report printout window.

7. If desired, In Printout Composition - Wizard dialog click on Print button to
print all reports.

F;,
8. To save the calculation note, click on icon to export the report to .html

Z
format, to export to .rtf (MS Word®) format or to save in .sxw (Open
Office) format.
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RC AND STEEL MIXED STRUCTURE

Synopsis:

The purpose of this example is to show the ease of definition, analysis and
presentation of results for a 3D frame and shell structure (mixed RC and steel) in
Robot.

For this example, it is assumed that Autodesk Robot Structural Analysis 2011 is installed
on the PC.







CONFIGURATION OF THE PROGRAM

CONFIGURATION OF THE PROGRAM

Following installation of Robot, the user may configure the working parameters

or “Preferences”. To do this:

1. Start the Robot program (click the appropriate icon or select the command from

the taskbar).

2. On the opening window, displayed on the screen click the icon

il

(Frame

2D Design). Other options are for 3d frames and models with surfaces such as

walls and floors, access to stand alone design modules etc.

a
3. Select Tools > Preferences from the text menu or click on the @ , then HULE
icons on the toolbars to open the Preferences dialog. Preferences allow the user

to set up working and printout languages, fonts, colors etc.

ﬂ:ﬂ Preferences

=B X % |STANDARD

P Languages
. General Parameters
- Wiew Parameters
Desklop Settings Beqional settings: | United States w |
- Toolbar & Meru
- Printout Parameters

- Advanced Wharking language: | Englizh w |
Frintaut language: | English w |
Update Preferences on exit [ Accept ] [ Cancel l ’ Help ]

Figure 1 - Regional settings in Preferences dialog.

4. Select the first preferences option - Languages (tree on the left part of the win-

dow), then as the Regional settings choose United States.
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74 MODEL DEFINITION | Definition of structural axes

NOTE:

Regional settings set the default databases (profiles, materials), units and codes to the stan-
dards of a country. In the example above, we have chosen American section database (AISC)
and metric data units: [m],[cm], [kN].

.........................................................................................

NOTE:

You can check active units in right, bottom corner of the screen. In this example should be
the display: [m] [kN] [Deg].

.........................................................................................

MODEL DEFINITION

Definition of structural axes

In this step, we define a rectangular axis grid in the Cartesian coordinate system.

INFO

The axes of the structure create an additional grid which can be used to
define different elements of the structure and select structure compo-
nents.

The grid intersections form points that facilitate the users work by guiding
cursor movements during graphical structure definition.

.........................................................................................

05

*" icon (right side of the Robot screen) or select Geometry > Axis Defi-
nition... from the menu to open the Structural Axis dialog.

1. Press
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2. On the X tab in the Position field type -1 and press Insert button, in the same
way enter following axis coordinates as shown below (Figure 2):

3. Set Numberingas A B C...

4. On the Z tab in the Position field type 0 and press Insert button, in the same way
enter following axis coordinates as shown below (Figure 3):

5. Set Numberingas123...

B Structural Axis
Mame; |Stlucture axis v |
[ Cartesian ]L Cylindrical .] L Arbitrary .]
L Aﬁnced parameters J
X lz_|
Position; Mo, of repet.: Diiztance;
[0 Jm [0 |2 im
Label Position
& -1.00
C 7.0
£ 1500 Delete
Delete al
< i | [
Mumbering:
’_ Mew ] ’_ Auis manager ]
L Apply J [ Close ] [ Help l

Figure 2 - Definition of structural axis in X direction.
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Qi Structural Axis
Mame: |Stluctule axis v |
[ Cartesian ] L Cylindrical J L Arbitrary J
L Advanced parameters J
[« [z |
Pogition; Mo, of repet.: Diigtance:
- o |8 [
Label Position
1 0.0o0
3 7.ao
£ a0 Delete
Delete all
B2 e— ] ¥ Staries
Mumbering: |1 23 vl | |
’_ Mew ] [ Az manager ]
L Apply J [ Close ] [ Help l

Figure 3 - Definition of structural axis in Z direction.

6. Apply and Close the Structural Axis dialog.

7. Defined axes should appear as shown below:
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O Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
Help

[oH AwhS XUBE NO HEA QAY MesEaw 5
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Figure 4 - View of defined structural axis.

Section definition

In this step, we learn how to add new sections to the list of available sections.
1. Press I icon (right side of the screen) or select Geometry > Properties > Sec-
tions from the menu to open the Sections dialog.
2. Check presence of the following sections:
CR30x30, BR30x60, W8x28, W10x45.
3. Ifthe above sections are not present in the list of available sections press the New

section definition Ql icon to open New Section dialog.
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4.

In the Section type pull-down menu choose RC Column.

E New Section

General Parameters |

N ERERE
Label: cm
b

Color: Avito v

30

b

h
j 1 Reduction of mom. of inertia

Gamma angle: [Deg]  Section type:
Steel
[ 2dd | [ oose | [ Hep ]

B caolurn
Timber

Figure 5 - New RC column definition.

Set 30 in the b and h field, in the Label field column name: CR30x30 will be au-
tomatically created and click Add (see above).

In the Section type pull-down menu choose RC Beam.

Set 30 in the b and 60 in the h field, in the Label field column name: BR30x60
will be automatically created, then press Add.

In the Section type field select Steel.

Set AISC in the Database field, W in the Family field and W 8X28 in the
Section field.
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E New Section E] E]

Standard | Parametiic | Tapered | Compound || Special || 4, Iy, Iz... |
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=] = an
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Lahel:
i Databaze: AI5C hd
WBR28 “w -
|Arner|u:an hot rolled shapes [13th Ed|

Color: A1t v Farmily: ’ﬁ
I Wide-flange Shapes MW-Shapes)
Section; W B2E hd
i Bull A
O Elafy 3421 u
i Baed
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Ladd ][ Oose | [ Hep JWEI
[ s v

Figure 6 - New steel section definition.

10. Press Add to add defined section to the list of the active sections.

11. As before, set AISC in the Database field, W in the Family field and W 10x45 in
the Section field.

12. Press Add, close New Section and Sections dialogs.
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Bars definition

In this step, we define a 2D frame using the previously defined sections.

1. Go to the Robot layouts selection box (right top corner of screen) and switch
layout to the Bars:

A Start vl

A Structure Model
A Start

"|=|' A Modes

o | Zmm

! I Sectionsibaterials

& Supports

| &3 Loads

Zi Results

| £ Steel Design

i Timber Design

&% RC Design

1 Tools

Figure 7 - Bars layout selection.

2. Go to the Bars dialog and set: RC Column (Bar Type field), CR30x30 (Section
field).

3. Place the cursor in the Node Coordinates > Beginning field, switch to the graph-
ic viewer and select graphically the beginning and end of the columns by means
of the coordinates of the intersection point of the defined axes: B1-B2, C1-C2,
D1-D2 (see below):
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Figure 8 - View of defined columns.

4. Set the following options: RC Beam (Bar Type field), BR30x60 (Section field).

5. Go to the Node Coordinates > Beginning and, as before, indicate the beginning
and end of the beams: A2-B2, B2-C2, C2-D2, D2-E2 (see below):

Autodesk Robot Structural Analysis - Getting Started Guide



82 MODEL DEFINITION | Bars definition

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 9 - View of added beams.

6. Set the following options: Column (Bar Type field), W8x28 (Section field).

7. Go to the Node Coordinates > Beginning and, as before, indicate the beginning
and end of the columns: A2-A3, C2-C5, E2-E3 (see below):
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Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 10 - View of added columns on the 2" storey.

8. Set the following options: Beam (Bar Type field), W10x45 (Section field).

9. Go to the Node Coordinates > Beginning and, as before, indicate the beginning
and end of the beams: A3-C5, E3-C4 (see below):
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Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 11 - Finished 2D frame view.

10. Press ﬁ, [l icons at the bottom of the screen to display supports symbols and
sections shapes.

11. Press B8 icon at the bottom of the screen to open the Display dialog.

12. Select the Bars option (left panel) and tick Symbols off (right panel) to turn off
display of cross sections.
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Display

Template: | Standard

Favorites
Model
Nodes

Syrnbols
Section - shape

Fanels / FE

Mark with colars

Loads Section - area

Wiew Sections - legend by colars
Stucture
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Cables
Advanced properties

OOEO0O0

Numbers of calculation elements
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- [ (u] 4 ][ Cancel ][ Apply ]

Figure 12 - Switch off bars symbols displaying.

13. Click Apply and OK to close the dialog. Frame 2D should look as shown below:
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Figure 13 - 2D frame view with additional attributes - section shapes.
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Supports definition

In this step, we create supports for the frame structure.

1. Go to the Robot layouts selection box (right top screen corner) and switch layout
to Supports.

2. Go to the Supports dialog and select Fixed in the list of supports.

3. Move the cursor to the graphical view. Note that a support symbol is shown that
will allow the user to add supports to discrete nodes. To add to all nodes, press
right mouse button and “select” and drag window round the nodes that have
supports.

4. Click inside “current selection” box and apply.
Notice that the supports are also now shown in the tab.

ults (FEM): none

Supports
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== -
Apply Close Help
- =
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- i J
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¥
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o
T i | o
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— Pinned ] ixed [z 00 | oo I 1
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e Supports
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Figure 14 - Nodes selection to supports definition.
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NOTE:

You may also type the relevant supports numbers (1 3 5) into the Current Selection field and
apply.

Structure - Results (FEM): none

Help

BH AWR G X% B6 A0 W oARS K Elroom 3]

?
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-
. ——#

View Suppotts

VTR eE

13 Al43  wiowds ¢ x=3,51; y=0,00; z=10,64 = | [m] [k [Deg]

Figure 15 - Frame with defined supports view.

Load cases definition

In this step, we define names and natures of all load cases.

1. Go to the Robot layouts selection box (right top screen corner) and switch layout
to the Loads.
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Load Types

Case description

N Late
N

List of defined cases:

No. | Casename | Nawe | .

[T — 3|

[ Deete | [ Deetear |

BEPREPrPI G ERFEY BH />

<[ [\ Values ATable edition 4 Ted edifion £ Info Acases /
e Loads

Figure 16 - Loads layout.

In the Load Types dialog click New to define a dead load (self-weight) with a
standard name DLI.

NOTE:

The self-weight load is automatically applied - see the table (in the “Z” direction). E

Click New once again to define a dead load with a standard name DL2.

Choose in the Nature field live, then New to define a live load with a standard
name LL1.
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5. Click New once again to define a live load with a standard name LL2.

6. Choose in the Nature field wind, then New to define a wind load with a standard
name WINDI1.

7. Choose in the Nature field snow, then New to define a snow load with a standard
name SN1:

| oad Types

Caze description

M ature; |sn0w v| [ Mew l
MHumber: EI Label: SH1
Mame: | SM1 |

List of defined cazes:

Mo, Caze name MNature  #%
4 LL2 live
b IO wind
=5 SH1 snow =
v
< | 'l
| Modfy | [ Delete | [ Deleteal |

Figure 17 - Load types definition.

Definition of loads for predefined load cases

In this step, we define types and values of loads for particular load cases. Each load case
can have several loads applied within it.

1. To define loads for DL2 case select the 2™ load case in the list of defined load
cases field (see below):
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Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

FRO Eile  Edit

EEECECEY R p K Eoes

I?|

M View - Cases: 2 (DL2)

(AT -

Figure 18 - DL2 load type selection.

2. Press icon (right side of the screen) to open the Load Definition dialog.

3. On the Bar tab press icon to open Uniform load dialog, then type value of
load -10 [kN/m] in the pZ field, click Add and close the dialog:

E Uniform Load

p

AT

Walues
p [kN/m] 4 (Deg]
%[00 | o
it | oo |

Coord. system: (&) Global () Lacal
[] Projected load

IF] Loads on eccentricity

[ add  J[ omse |[  Hep

Figure 19 - Uniform load definition for DL2 case.

4. Select beams (no. 4 5 6 7) — indicate them or just type 4to7 in field Apply to and
click Apply (as before its possible to window them too).
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Press 2| icon at the bottom of the screen to turn display Load value
descriptions on.

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM)

Case description
Murber Labek
Neme (O3 |

List o defined cases:
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i i FRNTE) e L]
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i ARESER! o
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1001 selt-weight 1012 Whole structu -2 Factor=1,00

ERIO!

<[+ [\ Values ;Table edition { Text edition 4 Info 4 Gases /] 53] I [T
e Loads

Figure 20 - DL2 load case view.

To define loads for LL1 case select the 3" load case in the list of defined load
cases field.

On the Bar tab press %:
-20 [kN] in the FZ field.

icon to open Bar Force dialog, then type value of load

On the Coordinate field leave x=0,50 value (defined force will be applied halfway
along the member), click Add and Close the dialog.
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E Bar Force
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F (kM) M [ kN*m]) =J [Deg]

) [oo ] [ooo | oo |
v jopg | [poo | [on |
z [20 ] [pm | [on ]
Coord. spstem:  (3) Global () Local
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Coordinate
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G f lculati d
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Figure 21 - Bar force definition for LL1 case.

9. Select beams (no.5) - indicate them or just type 5 in field Apply to and click

Apply.
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Autodesk Robot Structural Analysts Professional - Project: Structure - Results (FEM)
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Figure 22 - LL1 load case view.

In the same way you may define for 4": LL2 load case bar force -30 [kN] on the
half length of the bar No.6.
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11.

12.

Viow - Cases: 4 (LL2)
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Figure 23 - LL2 load case view.

To define loads for WIND1 case select the 5% load case in the list of defined load

cases field.

On the Bar tab press

icon to open Uniform Load dialog, then type value of

load -1,5 [kN/m] in the pZ field, tick Coord. system - Local on, then click Add

and close the dialog.
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W alues
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¥ [ooo | [0 ]
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Coord. syster: () Global *) Local

Projected load

] Loads on eccentricity
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Figure 24 - Uniform load definition for WIND1 case.

13. Select beam (no.1) - indicate them or just type 1 in field Apply to and click
Apply.

14. In the same way define uniform loads: -2,50 [kN/m] for bar no. 8 and -3 [kN/m]
for bar no. 11.
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Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 25 - WIND1 load case view.

To define loads for SN1 case select the 6™ load case in the list of defined load

cases field.

On the Bar tab press

icon to open Uniform Load dialog, then type value

of load -2,50 [kN/m)] in the pZ field, tick Projected load on, then click Add and

close the dialog.
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E Uniform Load
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Figure 26 - Uniform load definition for SN1 case.

17. Select beams (no.11 and 12) - indicate them or just type 11 12 in field Apply to
and click Apply.
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Figure 27 - SN1 load case view.

18. Close the Load Definition dialog.
19. Go to the Robot layouts selection box (right top screen corner) and switch layout

to Start.

Now, using the existing 2D frame, we define a 3D frame structure with slabs and walls.
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Changing the structure type

So far we have worked in 2D. In this step, we open new module Shell Design to enable
wall and slab definition and work in 3D.

1. Select Geometry > Structure Type from the menu, which opens the window
presented below:

=

Figure 28 - Structure type selection window.

2. Select Shell Design icon (the third one from the left in the second row) to change
structure type from 2D frame to shell. The program prompts you to save your
work so far.

Definition of additional structural axis

In this step, w define additional structural axes on in the third axis - the Y direction.

(&)

1. Press UF icon (right side of the Robot screen) or select Geometry > Axis Defi-
nition... from the menu to open the Structural Axis dialog.

2. Set Numbering as Define and type in the next field (on the right side) L1.
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3. Onthe Y tab in the Position field type 0 and press Insert button, in the same way
enter following axis coordinates as shown below:

ﬁStrucluraleis

Mame: |Stlucture axis v |
[ Cartesian ]L Cylindrical “ Arbitrary J
[ Advanced parameters |
il [z

Fogition: Mo, of repet Distance:

m o @ [ | (m]

Label Pozition

L1 0.on

L3 14.00

£ | |3

Mumbering: | Diefing w | |L1 I

[ R ] [ Axiz manager l
L Apply J [ Cloze ] l_ Help ]

Figure 29 - Definition of structural axis in Y direction.

4. Press Apply and close the Structural Axis dialog.
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Copying existing frame

In this step, we copy the 2D frame to generate a 3D structure. When we copy that frame,
all attributes attached to it (loads, sections, supports etc) are also copied:

o gin
1. Press J icon (top of the Robot screen) to open the View dialog, then %‘
or choose View > Work in 3D > 3D xyz from the menu to select the isometric

structure view (see picture below):

Autodesk Robot Structural Analysis Prafessional - Project: Structure - Results (FEM): none Sl
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Figure 30 - 3D view of defined frame.

2. Press CTRL+A to select all of the structure.
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B 5
3. Edit then O«* Translation - press this icons or select the Edit/Edit/

Translate option from the menu to open the Translation dialog.

4. In Translation vector type the value to copy in each axis as shown below:

5. In Edit mode tick option Copy on and Number of repetitions set as 2 (see

below):

ﬂ Translation

Tranzlation vector [m)

Humbering increment

Modes: I:I
[ 1]

Elements:

Edit mode
(5 Copy

) Move

[JDrag

Murmber of repetitions:

acor.z - (G0N

L Erecute ” Close ] [ Help

)

Figure 31 - Copy of the frame - translaction vector definition.

translation vector (in isometric structure view).

E You may define translation vector graphically by indicating the beginning and end of the

6. Copied frames should look as shown below:
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e Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 32 - Copied frame view.

Definition of lateral beams

In this step, we define beams to join the selected frames together:

1. Go to the Robot layouts selection box (right top screen corner) and switch layout
to the Bars.

2. Click |!|,§| icons at the bottom of the screen to turn node and bars numbers
display off.

3. In Bars dialog set Bar type: as Beam.

4. Define Section: as W8x15.
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NOTE:

If the W8x15 section is not available on the list, you should click the [¢) button located beside -
the Section field and add this section from the database. In opened New section dialog, in ]

Section selection field for Database: AISC - choose Family: W then Section: W8x15. Click Add
and close the dialog (see below)

E MNew Section

Standard | Parametiic | Tapered | Compound | Special | £, 1y, 1z...|
[ ¥ ariable

II E ()
Section selection

Label
il Databasze: AISC v

|American hat rolled shapes [13th Edl

Calar: o w Family: ’ﬁ

I Wide-flange Shapes MW -Shapes)

Section:

F] Elazto-plastic: analysiz

Gamma angle: [Deqg] Section type:

[

add | [ Cese | [ Hep ]

Figure 33 - New steel section definition.

5. Press Add - new section type to be added to the active Sections list.

6. Close New Section dialog.

7. Place the cursor in the Node Coordinates > Beginning field, then switch to the
graphic viewer and select graphically the beginning and end of the bars by means
of the coordinates of the intersection point of defined axes:

(E,L1,3) and (E,L2,3)
(E,L2,3) and (E,L3,3)
(C,L1,5) and (C,L2,5)
(C,L2,5) and (C,L3,5)
(A,L1,3) and (A,L2,3)
(A,L2,3) and (A,L3,3)
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8. The structure with lateral tie beams should look as shown below:

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 34 - View of structure with lateral tie beams added.

9. Go to the Robot layouts selection box (right top screen corner) and switch layout
to the Geometry.
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Definition of slab

In this step, we learn how to define a slab, first we define a contour (shape) of the plate
then we assign physical properties to it. Firstly, we need to define the elevation of the
structure that we wish to work on — we do this with a “work plane”.

Y
1. To set new a work plane press the icon 4‘| provided in the bottom left cor-

ner of the screen which represents the active work plane — a View dialog will be
opened.

2. Press 2D and XY buttons and select “Structure axis 2” 4,00 (m) - as shown
below. Once these options are selected the structure is set on the XY plane at the
recently defined Z coordinate (e.g. Z=12); only structure components from this
plane are displayed.

Yiew £
[ 20 J0and i an | [W]LWJ[W]l Cloze

7.00 [m]
"Structure axis 4" 8,00 [m)

Figure 35 - New work plane definition (in axis no 2).

3. Close the View dialog.

4. Press <\' icon (right side of the Robot screen) or select Geometry > Objects >
Polyline-contour from the menu to open the Polyline-Contour dialog.

5. Indicate required points of the contour in the graphic viewer by cursor as follow:

(A,L1); (E,L1); (E,L3); (A,L3); (A,L1) - note, always select the start and end point
to “close’the contour.
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6. Close the Polyline-Contour dialog, the defined contour should look as shown
below:

[ﬁ Autodesk Robot Structural Analysis Prafessional - Project: Structure - Results (FEM): none
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Figure 36 - Defined contour of panel view.

==
7. Press icon (right side of the Robot screen) or select Geometry > Panels
from the menu to open the Panel dialog.

INFO

A surface in Robot is called a “panel”. So if you want to create a slab or
wall, you must define an appropriate panel.

_________________________________________________________________________________________

8. In the Panel dialog set parameters: Panel in Contour type field, Internal point
(Creation with field), none (Reinforcement field), TH12_CONCR (Thickness
field) and Shell (Model field) - see picture below:
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10.

11.

2 Panel g E

Mumber: |44 I

Cantaur type

(%) Panel () Opening

Creation with

() Intemal point

()
[] Only the cument selection

() Object list

() Surface elements [FE] fist

Properties

Heinfnrcement:|nnne vl -

Materist ~ |CONCR |

Thickness: | TH12_CONCR || (]

tModel: |Shel| Vl CJ
L fdd | cose | [ Hep |

Figure 37 - Panel definition settings.

NOTE:

In the Reinforcement option you can define a reinforcement type. However this option is
unavailable in Robot Free, in the Slab design module, in the full commercial version of the
program, you can perform a complete design process of an RC slab (including calculation of
provided reinforcement and deflection verification with reinforcement and cracking taken into
consideration).

To assign the recently defined panel to the selected contour set the cursor in the
Internal Point field then move it to the graphical viewer and click on a point
located within the area of the slab.

Close the Panel dialog.

To set the 3D view of the structure, click the icon 2 (bottom left corner of

the screen), then in View dialog press 3D button and close the dialog.
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12. Press ﬁl, [l icons at the bottom of the screen to turn on appropriate display of
supports and sections shapes.

13. The defined structure with slabs should look as shown below:

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 38 - Structure with slab view.

Offset definition

In this step we define offset between axis slab and RC beams:
1. Press B8 icon at the bottom of the screen to open Display dialog.

2. Select the Panels/FE option (left panel) and tick Panel thickness on (right panel)
to turn displaying thickness of panels on.
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Display

Template: | Standard h | x
Favorites Mame

todel

Modes

Bars

tark. with colors

Loads Panel thickness

Wiew Characteristic points of panels
Stiucture

Contour companerits

Mumbers and labels of edge:

Reinfarcement direction

Direction of load distibution
< il ] > -
— -7 = Ernitters

Dizplay attributes anly for
S
30 0 zelected objects

[ ok [ cancel | [ pow |

Figure 39 - Switch thickness of panel display on.

i ] o !
gt F 0%+ %

1
O

Symbol size:

3. On the structure drawing, which appears on the screen we can see that neutral
axis of the RC beams and RC slab are on the same level with no eccentricity by
default.
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Autodesk Robot Structural Ang is Professional - Projes tructure - Results (FEM): none
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Figure 40 - Default view of RC beams and RC slab on the same level with no eccentricity.

4. Select Geometry > Additional Attributes > Offsets... from the menu then press
Ql New offset definition button to open the New Offset dialog.

5. In the New Offset dialog set parameters: Offset_1 in Label field, -45,24 [cm]
(this is half of RC slab height plus half of RC beams height) in the Beginning

- UZ: and End - UZ: fields and tick Global (Coordinate system field) on - see
picture below:
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[5d New Offset
Abzolute |
Label: Offzet_1
Walues

Beginning:  End:

U fem)
Uy fem)
uz fem)

Coordinate system

) Local (%) Glabal

(O Local - ranslated coordinate system

[ #ad  |[ oose |[ Hep |

Figure 41 - New offset (between beams and slab) definition.

6. Add and close the New Offset dialog.

9
7. Press T icon (left,top corner of the Robot screen) to open the Selection dialog.

ESeleclinn
[ Al l [ Mohe l [ Inversion l

| 41a7 16t019 28031 I

 nitdn

Attt | Group | Geometry |

| Section w | an
CR 30=30
undefined
W 10u45
W B15
Select W28
(® from list () example

[ Cloze ] [ Help ]

Figure 42 - Selection of RC beams by filters.
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8. Indicate Section as selection criterion and click B R30x60 in the list-
box above.

9. Pressthe m button to enter defined selection to the edit field and mark red con-
crete beams, to which offsets will be attributed. Close the dialog.

10. In the Offsets dialog place the cursor in the Current Selection field - numbers
of selected beams will appear.

11. Press Apply and Close to finish offset definition.

12. To display defined offset beams press B8 icon at the bottom of the screen to open
Display dialog.

13. Select the Favorites option (left panel) and tick Offsets on (right panel), then
press Apply and OK - result should look as shown below:

Template: Standard ;V| x

Favantes | Name
b odel
Modes Maode numbers F "Jl\
Barz ]
Panelz / FE
M ark with colors |
Loads
v
ructure
[ ]
[ ]

+

00

T

+

[ Dizplay attnbutes anly for
selected objects

[ k. ][ Cancel J[ Apply J

Symbol size: |30

4y

Figure 43 - Switch offsets display on.
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Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

TG ECYE ST LY i
= e o,

0% FEE dyBH BRI/ -EA 2%

Figure 44 - View of RC beams and RC slab with offset defined.

Definition of a wall

In this step, we learn how to define a wall, first we define a contour then we assign physi-
cal properties to it:

1. To set a new work plane press the icon provided in the bottom left corner
of the screen — View dialog will be open.

2. Press 2D and YZ buttons and select “Structure axis D” 14,00 (m). Once these

options are selected the structure is set on the YZ plane at the recently defined X
coordinate (e.g. X=40); only structure components from this plane are displayed.
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"Structure axiz A" 1,00 [m]
"Structure axiz B 0,00 [m)

1" 14,00 [rn]

Figure 45 - New work plane definition (in axis D).
3. Close the View dialog.
4. Press ﬁl, “licons at the bottom of the screen to turn display of supports symbol

and sections shape off.

<\ icon (right side of the Robot screen) or select Geometry > Objects >
Polyline-contour from the menu to open the Polyline-Contour dialog.

5. Press

6. Indicate required points of the contour in the graphic viewer by cursor as
follow:
- (14;0;0)
- (14;2;0)
- (14,2 3)
- (145 45 3)
- (14,4;0)
- (145 10; 0)
- (145 10; 3)
- (145 12; 3)
- (14;12;0)
- (14;14;0)
- (145 14; 4)
- (14;054)

7. Press Apply and close the Polyline-Contour dialog.
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8. Defined contour should look as shown below:
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Figure 46 - Contour of defined panel view.

=
9. Press icon (right side of the Robot screen) or select Geometry/Panels from
the menu to open the Panel dialog.

10. In the Panel dialog set parameters: Panel in Contour type field, Internal point
(Creation with field), none (Reinforcement:) and Shell (Model field).
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MHumber: |4E I
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Creation with

() Intemal point
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() Object list
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Properties
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Figure 47 - Panel definition settings.

11. To define thickness of the panel press | button (right to the Thickness field),
then in the Th = field type 30 (cm), in Label: field name TH30,00 will be auto-
matically updated, Add and close the New Thickness dialog (see below).
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Figure 48 - New panel thickness definition.

12. To apply chosen panel properties to the recently defined contour, in the Panel
dialog, set the cursor in the Internal point field, then move the cursor to the
graphical viewer and indicate a point within the boundaries of the panel con-
tour.

13. Close the dialog.
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Definition of wall support

In this step, we create a line support underneath the wall.

1. Press ™ icon (right side of the Robot screen) to open the Supports dialog.

2. Go to the Linear tab then select the Fixed support type.

ESupports g
DX sefeEE o o
Modal  Linear |F'Ianar|

& Delete

=2 [

= Pinned

~ Current selection

Apply I Cloze Help

Figure 49 - Linear support of the wall definition.

3. Switch to the graphical viewer, point at the bottom slab edges and click once
(when it is highlighted) on the edge.

4. Close the dialog.

o
&
5. To set 3D view of structure click the icon 9| (bottom left corner of the
screen), then in View dialog press 3D button and close the dialog.

6. Press ﬁl, 2 icons at the bottom of the screen to turn on display of supports
symbol and sections shapes.
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7. Defined structure with slab and wall should look as shown below:

v Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
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Figure 50 - View of entire structure (with slab and wall defined).

Meshing parameters definition

In this step, we learn how to mesh the panels, since Robot is finite element solution.
Robot has extremely powerful meshing algorithms to cope with virtually any shape of
structure or mesh requirement.

NOTE:

i The meshing of the plates and shells are made automatically (with standard parameters), E
i after starting the calculation process. However it is often desirable to mesh the structure ]
i manually - often to obtain better quality meshing we should to modify the standard settings. E
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1. % Options of FE Mesh Generation then % Meshing Options - click
these icons or select the Analysis > Calculation model > Meshing Options op-
tion from the menu to open the Meshing Options dialog.

NOTE:

Because there were no panels selected, the program will ask you the question:

Autodesk Robot Structural Analysis Professional

R | [ Mo

| E Mo panels selecked For this operation, Do wou want to perform these operations for all panels? E
L] '
Answer Yes to select all panels. .

2. Select Complex mesh generation (Delaunay) to choose meshing method.

3. Type 0,5 [m] to define size of finite elements (as shown below):
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] Meshing Options
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Available mezhing methods
() Simple mesh generation [Coons)
() Complex mesh generation (D elaunay)

() Automatic selection of a meshing methad

tezh qeneration
() Automatic
(%) Element size

BSR
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() User
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Cancel l [

Help
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Figure 51 - Meshing method and parametrs definition.

4. Click OK to close Meshing Options dialog.

5. From Options of FE Mesh Generation toolbar click

A

Generation icon or

select the Analysis > Calculation model > Generation option to generate the

mesh.

6. Close the Options of FE Mesh Generation toolbar.

7. Meshed slab and wall should look as shown below:
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Autodesk Robot Structural Analysts Professional - Proj ucture - Results (FEM): none

o Help

BYREXEEANN Q@ BYRUE DS Hewom v
EZEL I —— [ %)

2

A3 PEE ouBH BEK I/ >0 %%

E- Allobjects
A Nodes o
— Bars 04,
= Panels 02
&y Ausilary objects 0/1

IEE— @

=i

ElrT g
en

Figure 52 - Structure with meshed panels view.

Meshing parameters may be defined separately for each panel. Thisis s
' times useful if the Engineer is interested in results in a set area and can
' therefore mesh this area more densely than other areas.
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Definition of slab loads

In this step, we define additional loads to be applied to the slab.

ml

1. Press

icon (right side of the Robot screen) to open the Load Types dialog.

2. Choose in the Nature field live, then New to define a live load with a standard

name LL3.

3. To define loads for LL3 case select this load case in the List of defined cases

field.

4. Close the Load Types dialog.

5. Press icon (right side of the Robot screen) to open the Load Definition

dialog.

6. On the Surface tab press

tieff

icon to open Uniform Planar Load dialog, then

type value of load -10 (kN/m2) in the pZ field, click Add and close the dialog.

7. In the Load Definition dialog set the cursor in the Apply to field, then indicate
panel (click when it is highlighted).

8. Press Apply and close Load definition dialog.
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STRUCTURE ANALYSIS

Here we start the analysis process, but firstly we will define load case
combinations:

1. Select Loads > Manual Combinations... option from the menu to open the
Combination Definition > Modification dialog. Leave Combination name and
Combination type as set default.

B Combination Definition/Modific... E|

Combination number; 18

Combination nane: COREBT

Combination type: LS -
— Seizmic combination tpe -

@ COC  SRSS 25 10%

Mature: dead vi

[ Quadratic combination

0K | Ciose ] Help ]

Figure 53 - Definition of combination type.

2. Click OK button to open Combinations dialog.
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B Combinations

LCombination:
Caze list;
Mature: Iﬁ" j
Mo, | Caze name -~ 5 |
1 DU
2 DLz2 = > |
3 LU & |
4 LL2
%
5 wWIND1 v —l
i 1) | l 4 |
Factar: Iautn
Factar definition |
Hew LChange | Delete |

Lizt of cases in combination:

Factor

| Mo, | Caze name

| ~

Apply

1ii} |

Cloze Help

Figure 54 - Definition of cases in combination.

3. In this case we use automatic definition of factors (option auto in Factor field) so

i
in the Combinations dialog press J button to transfer all defined load cases

Combination factors may be defined manually for each nature of load case
(Factor deanition button) or applied automatically for the selected load
nature (option auto in Factor field).

(left panel) to the list of cases in combination (right panel):
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&3 Combinations
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Figure 55 - List of cases in combination with automatically assigned factors.
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PRO File Edit

Apply and close the dialog.

Add-Ins

Defined load combination COMBI1 was added to the list of defined load cases:

- Project: Structure - Results (FEM): none

o ek

e [ B L,

Object Ihspactar

é? Auziiary objects

01

Simple Cases
! - |Combinations

eNOEE A Q@\aﬂvm&eﬁﬂm

U T

Figure 56 - List of defined load cases updated by load combination COMB1.

Calculations -

Autodesk Robot Structural Analysis - Getting Started Guide

click this icon or select the Analysis > Calculations option
from the menu to start the calculation process.
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7. Once the calculations are completed the information: Results (FEM): Available
should be displayed at the top of the screen.

. INFO

A key strength of Robot is the possibility to define a wide range of analysis
¢+ types (linear static, non-linear geometry and material, buckling, modal !
i analysis, harmonic analysis, seismic analysis, time history analysis etc.)

i If the user wishes to see these possibilities, he/she may look in the Analy-
sis > Analysis Types > Change analysis type pull down menu.

+  However, for this simple example, we will just assume the default linear
¢ static type of analysis. '

RESULTS PREVIEW

Panels results in map form

In this step, we learn how to display calculation results on panels as “maps” for selected
load cases:

1. In the list of defined load cases choose the load case for which the results will be
displayed:

L2 [7:13 |

2. Select Results > Maps... from the menu to open Maps dialog.

3. In the Detailed tab check Displacements - u,w for z direction box.

4. Tick With FE mesh on (bottom part of the dialog):
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Maps
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Figure 57 - Parameters of maps on panels definition.

To display scale of colors, on the Detailed tab tick the “Open new window
i with scale” displayed box . On the Scale tab you can change parameters of !
i map presentation (color palette, scale type), in this example, choose Color !
i palette: 256 colors. |

5. Click Apply and close the Maps dialog then enlarge the graphical viewer (by

stretching) and click @ Zoom All icon to maximize model view.
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6. Map of deflection of the plate should look as shown below:

PRO

S HAUWRBXBHNNEE QARBYAMERS e v
R TalCL W r— ] =)

WNorm. gemy —
HrE o o |=J wasBony ||maind
[Obee: [N |
& e
= All obiects 3 \ Nr|w,

A Nodes 01 Ml
— Bars 0rd;
& Panels 02
& Auliary obiects 01

= 2

< i} 1 >
4 Groups

0% PEE QyBEH BLC) />0 %205%,

L ooz
04
=]
Elrwe = T
View | MapsforPanels ||Maps for Panels:1
SR B @D teti 51140 TH1Z_CONCR 1 50,7 =473 = 14,78 S0 [rn] (k] [Deg]

Figure 58 - Panels displacements in z direction in map form.

7. Press Exit to close additional window. To switch off the map display, go back to
the maps dialog, remove the tick and apply

In the similar way, maps that show other values available from the Detailed dialog can also be
displayed.
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RESULTS PREVIEW | Deformation of the structure

In this step, we learn how to display deformation of the structure.

1. Press “licon at the bottom of the screen to turn displaying sections shape off.

2. Select Results > Diagrams for Bars... from the menu to open Diagrams dialog.

Diagrams

MTHM | Deformation |Stresses | Reactions *

»

(%] Deformation
.D Exact deformation for bars

[] Defarmation in stucture scale

Diagram scale far 1 [om)

(e
Animation
Murnber of frames:
MNurnber of frames/second:

[ Al ] [ MNaone ] [ Mormalize

J

[ ]Open a new window [ | Constant scale

Diagram size: B

[ Apply ] [ Cloze ] [ Help

)

Figure 59 - Presentation parameters of structure deformation.

3. On the Deformation tab tick Deformation box on, then press Normalize button
(to auto scale). Deformation of the structure should look as shown below:
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Autodesk Robot Structural Analysis Professional - Proj ructure - Results (FEM): available
Edt

FEEECE AL E B T T LY o
LA ] AL ™ for— S &%)

0ot nzpecn
ATE Q8
Ny
= Al objects

A Nodes o041

— s o

& Panls oz
& Ausiliary objects 041

B

0% FEE dyBH BRI/ -E 2%

e @
| Groups
-
v
Elr T = ] )
View
VRN ees (i M wels [ 00, y=10,00,2=000 = 0,00 [l (el |

Figure 60 -Deformation of the structure.

viewed (see below]):

i In a similar way, diagrams that exhibit other values available from the NTM dialog can be
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Diagrams

NTM | Deformation | Stresses | Reactions ¢

Diagram zcale for 1 [om)

B COF:Forcs (kN]
W COffoce | k)
B OfeFoce | &)
0 M= Mament I:I [kM*m]
B Ovyvonene | | kem)
B 4z Moment I:I [kM*m]

Elastic ground reactio

. [] Ky Reaction I:I (kN /m)]
B Kz Reaction (kM/m)

’ all ] ’ Mone ] l Mormalize: J

Diagram size: E]

[10pen a new window  [] Constant scale

L Apply ] [ Cloze l [ Help ]

Figure 61 - Diagrams for bars dialog.

4. Tick oftf Deformation and Apply, then close the Diagrams dialog.

Results on panels in tabular form

In this step, you learn how to display calculation results as tables:
1. Select Results > Panel and Shell Results from the menu to open FE Results dia-

log, or click E Tables icon (toolbar on the right side of the screen) and tick
Results for Plates and Shells option on, then OK to close the dialog.
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RESULTS PREVIEW | Results on panels in tabular form

I3 Tables: Data and Results

[ #4 Modal dnalyziz Results
O Z Critical Loads
O .4 Pseudostatic Forces

|>

] ’l;'s Time Hiztory Analyziz Results
] BP Plates and Shells
Solids

| @ Resultz for Solids
E’; Fiesults for Plates and Shells
] B? Flate and Shell Reinforcement
] Required Member Reinforcement
] B? Reduced Results

] /M Plastic process history

(&

— Table opening mode

' Full table [zelection highlighted)
" Tatle filtered to curent selection

0k I Cancel Help

Figure 62 - Selection of data to tabular presentation.

2. Click the right mouse button and select Table Columns option to open Results
for Plates and Shells dialog.

3. In the Detailed tab tick the following options in:
- Membrane forces - N: in direction xx

- Shear forces - Q: in direction xx
- Displacements - u,w: in direction z (as shown below):
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K Results for finite elements E] .

Detailed | F'rincipall Eompler:l Parameterﬂﬂ

Laver : Layer middle ﬂl
Direction | ﬂl
WA z
Shresses - 5 H =N Filters |
Membrane forces - N W I~ ES |
Moments - M W v
Shear strezses - t B = ﬂl
Shear forces - @ W I
Dizplacements - uw u m 2
Fatations - R B E
Soil reactions - K B
= Al [ Mone

|FE Fesults
Far the active table, columng selected on thiz tab
(5& will be added " will replace existing ones

Figure 63 - Table content composition.

4. Click the Direction X button and in the opened Selection of Direction dialog
tick the Automatic option in:
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RESULTS PREVIEW | Results on panels in tabular form

L3 Selection of Direction g {m @

Syztern of local axes:
 Buomatic

" Cartesian

" Polar

— Syztem definition —

for a given panel.

Ok

Cancel

dl;

Help

Fesults in the local spstem which is
compatible with the user-defined spztem

Figure 64 - Definition of the X direction of the local co-ordinate system of panels.

Selection of Direction window allows the user to define the main direction
of the co-ordinate system (more precisely, to define the X-axis), which will
be utilized by the user during surface FE result presentation. In this case
we using Automatic option so the local element system will be automati-

cally adopted according to the system defined for each of the panels.

5. Press OK to close Selection of Direction dialog then OK to close the Results for

finite elements dialog.

6. In the list of defined load cases choose the 8: COMBI for which the results will be
displayed, the results for selected values in tabular form is shown below:
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Autodesk Robot Structural Analysis Professional - Proje
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Figure 65 - Example of data presentation in tabular form.
! 1
1 1
. INFO -
! 1
' 1
. Th f b he b f the wind display additional d |
! ere are few tabs on the bottom of the window to display additional data 1
! 1
1 H 1
. such as Envelope, Global Extremes and info about Panels. 1
il 1
' 1
! 1

7. In the table, press right mouse button, then “convert to Excel” to extract all data
to a spreadsheet

8. Close the FE Results table.
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INTEGRATION OF AUTODESK ROBOT
STRUCTURAL ANALYSIS
WITH REVIT® STRUCTURE

This example of a five storey concrete building shows the importance of using
a capable analysis solution as part of the BIM process. Such a model cannot be described
as “architecturally demanding’, yet the analysis model produced from Revit® Structure
poses some challenges for a lot of structural analysis solutions - including non-rectan-
gular openings, curved slab edges and cores. However, Robot is ideally suited to such
structures and will directly calculate the Revit® Structure generated data, without the
need to “hack” the geometry as would be necessary to satisfy the limitations of some
other structural software, thereby compromising the overall BIM integrity.

Synopsis:

The purpose of this example is to show the ease of transfer of data from Re-
vit® Structure to Robot and also to show how changes in the model made in Robot can
be reflected again in Revit® Structure, thereby maintaining the integrity of the overall
Building Information Model. In particular, this example looks at the import of floors
and walls from Revit® Structure, in the form of finite element surfaces in Robot.

In addition to showing the user how to interact with and display basic data in Robot,
this example also highlights the display of FE results and making a basic FE mesh, plus
amending the mesh to suit the Engineer’s preferences

For this example, it is assumed that Autodesk Robot Structural Analysis 2011, plus the
Extensions For Revit (Integration with Robot Structural Analysis) are installed on the
same PC.
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EXPORT REVIT MODEL TO ROBOT

Opening project in Revit® Structure

In this step, we open and examine the model in Revit® Structure:

. .
1. Press the M icon to run the Revit® Structure program then open the Revit®
Structure project: Revit2Robot building example.rvt:

- Autodesk Revit Structure - [Revit2Robot_building_example - 3D View: {2D}] Ll AN \ o e
Qwall ~ B Truss

Y g 0 Coumn - B orace & L@; P f::ﬂj g] £ Modsl Text - &

Mode! Li 8 shaft A
Modify | Beam Isolated Wall  Slab Companent Il Wegeltine  Z[E sha If e 4 it
& Floor = [[[]] Beam System | D suis - [ Model Group ~ I -

| Select | Structure A Foundation | Circulation | Model | Opening | Datum | Reinforcement ~ | Work Plane

= yface o

Properties (=] =& 5% -

@ 30 View -

3D Wiew: 43D} - Edit Type
Graphics i [
Wiew Scale 18 =1-0" j
SraleValue 10196

Detail Lewel Mediurm
Visibility/Grap... Edit..
Wisual Style Shaded w/ E...
Graphic Displ... Edit...

Biscipiine Structural
AL R R

Properties help apply

Revit2Robot_building_example - Pr...
10, Views (all)
Structural Plans
3D Views
. View 1 - Analytical c

I3

& - Elevations (Building Elevatio
. - Building Elevation
- Elevation 2 - a
Elevation 3 - 2
: Elevation 4 - 3
=) Sections (Building Section)
: Section 1

‘ i v e =1 EP% G QBB 0 < ™= D
Ready & Main Mode!

Figure 1 - Model of building in Revit?Structure
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2. Rotate it to show the type of elements it contains:

Sections:
- steel (according to US AISC and also UK Steel section databases)
- concrete beams and columns

Slabs, walls
Foundations:

- isolated footings - in Robot these will be treated as a fixed support,
- continuous around wall base - in Robot these
will be treated as a line support
Loads (Line and Area Load)

Sending data to Robot

In this step, we learn how to export the Revit model to Robot:

NOTE:

i A useful feature is that only “selected” structure data in Revit® Structure is transferred to I
E Robot - this allows only part of the model to be transferred to Robot (it could be useful if :
' the user wants to select only part of a structure to analyze). ]

However, in this example, we want Robot to analyze all of the Revit® Structure data so it
is important to ensure that either no data is selected or alternatively all of the structure is
selected.

Modify| Extzrnal Track
Tools 7| Changes”™

Extensions Manager]Modify Delete

| Select | External Tools | Extensions

Figure 2 - Extensions4revit menu
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. NOTE: ;
i Revit® Structure: Modify option should be selected. -

2. Extensions Manager dialog will appear:

S Extensions Manager = @
File  ‘iew  Edensions Tools  Help

BEEO Y Q0
- AutaCAD Structural Detaiing
(-8 Impart/Export

(- Miscellaneous

9 Modeling

(- Reinforcement

- Fiobat Structural Analysis
[~ N Inteqgration with Robo
@ Reinforcement Design
+-f) Simulation

- Steel connections

Close

Figure 3 - Extensions Manager dialog

3. To open Integration with Robot Structural Analysis double click the appropri-

ate option (see above).

4. In dialog shown below leave Send model to Autodesk Robot Structural Analy-
sis option active (it is chosen by default) and click OK.

iﬁﬂ Integration with Robot Structural Analysis ==

(@ Send model to Autodesk Robot Stuctural Analysis

() Update model from Autodesk Robot Structural Analysis

[ Use Autodesk Robat Stuctural Analysis RTD file

Heb  About

Figure 4 -Integration with Robot Structural Analysis (send model option)
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NOTE:

There are 2 ways to send data to Robot:

= dynamic - Send model to Autodesk Robot Structural Analysis -this is a dymanic
transfer of data between programs

= by file - Use Autodesk Robot Structural Analysis RTD file - useful if, for example,
Revit® Structure and Robot are on different computers

5. During the transfer process the following splash screen is displayed:

Send model to Robot Structural
Analysis

Reading Element: 3153...

Figure 5 -Send model to Robot splash screen

6. Next, Integration with Robot Structural Analysis - Send Options dialog will
appear:

iﬁﬂ Integration with Robot Structural Analysis - Send Options @l

Basic Options | Additional Dptions

Scope and carrection

(@ Send entire Revit project (ignone current selection)
Send only current selection
E=ecute model corection in Fobat

Specify the case that containg selfweight

@ [pL1 -

() lanore self-weight

Bar end releases

@ Do nat use Revit settings
(7 Use Revit settings

Change Finned-Finned to Fixed-Fied

Figure 6 -Integration with Robot Structural Analysis - Send Options dialog

7. Leave default settings as shown above and click OK.
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Integration with Robot Structural Analysis - Send Options dialog allows
i you to configure export parameters

Basic Opitons tab:

Scope and correction group - enables the user to:

= Send entire Revit project (ignore current selection) - sends whole
model (this option is selected by default - it prevents exporting of an
accidentally selected element or elements.

= Send current selection only - sends only selected elements

= Execute model correction in Robot - decides whether to run “draw-
ing model correction” in Robot automatically, which will serve to join
nodes to gether that fall within a certain tolerance

+  Specify the case that contains self-weight - option allows for defining

i which load case will be considered in RSA as a self-weight case

: = |f the first option is chosen, then User is able to specify Revit load

: case, which will be used in RSA for definition of self-weight. All loads
: defined in this case remain unchanged - self-weight will be added.

E = |tis possible to ignore definition of self-weight with using Revit load

: cases - by choosing second option

Bar end releases group - allows the user to select the way of handling |
end releases: |

es are manually defined in Robot E
= Use Revit settings - recognizes and assigns bar end releases defined !
in Revit®Structure E
= Change Pinned-Pinned to Fixed-Fixed - all Pinned-Pinned end re- !
leases defined in Revit® Structure are changed to Fixed-Fixed. Thisis
often set to avoid mechanisms in the structural model.

* Do not use Revit settings (assign end releases in Robot) - end releas- !
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INFO

Integration with Robot Structural Analysis - Send Options dialog allows '
you to configure export parameters

Additional Opitons tab:

+ Materials group - allows you to select the way of handling materials:

= Use Robot default materials - for each element’s material type (steel,
concrete, timber) Robot will assign material from Robot database
with standard properties |

: = Define new materials in Robot - creates new materials in Robot with |

: such physical properties as defined in Revit® Structure

= Select material of the best matching parameters - assigns material
properties from Robot data base with the nearest values to those
defined in Revit®Structure

i Curtain walls - option allows for setting sending parameters for Curtain |
i walls. Panels created in RSA have a property (triangular method of load
distribution in panel calculation model is set), which allows load distribu-
tion to other elements.
= Analytical model only (no system panels, no mullions) - creates one 5
; panel in RSA without interior elements (system panels and mullions) |
5 - differences in singular panels are neglected
= Analytical model and mullions (no system panels) - creates one
panel in RSA (no division to system panels) but also mullions are
transferred - differences in singular panels are neglected
= System panels and mullions (detailed model) - sends all interior ele-
i ments - system panels and mullions are created in RSA - differences |
5 in singular panels are considered

Transfer (optionally) - set of additional options of sending |
. = Use drawing model offsets as analytical - an offset parameter is
defined for bar elements in RSA according to Revit’s definition -
i = Use plan views as backgrounds - plan views defined in the Autodesk i
i Revit program will be used as backgrounds in Robot
= Reinforcement projects (beams, columns, spread footings) - defined
reinforcement in listed elements is transferred to concrete design
modules in RSA E
E = Steel connections - the steel connections defined in the Autodesk :
| Revit program will be transferred to the steel connections design :
module in the Robot program. ;
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8. The Send model to Robot splash screen is displayed once again. Information
about Robot launching appears. A progress information shows each step of the
transfer process (such as reading of necessary Revit Structure data, creation of
Robot project, export of elements and creation of corresponding Robot struc-
tural elements).

Send model ko Robot Structural

Analysis

Exporting Element: 261 (2154 - Walls...

(@

Figure 7 -Send model to Robot splash screen

NOTE:

Occasionally sections may be defined in Revit® Structure that are not recognized in the active

and display information about unknown sections. This dialog allows the user to add such
databases into Robot without disturbing the transfer of data between programs. Click Not

assigned to open additional dialog to define map section.

i section database of Robot. Then the Mapping of elements (see below) dialog may appear

‘ Fle Help

jE Standard sections

Revit

C-Channel U ser_defined_ssction

Fiters

® Al

) Mapped
) Unmapped

Contairing in its nate:

Databases:

Database

Not assigned

Name
Aiscpro
Aisipro
Arbupro
Woodpr

BE|t

Database name
American hot rolled
Amerizan cold formed
American [Arbed)
Tinber (Imperia)

Database desciption
American hot rolled shapes ..
American cold formed shapes
American steel section [rbed)
Timber section database (mperia]

Figure 8 - Mapping of elements - information about unknown sections
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Integration with Robot Structural Analysis 3

i "“ Sending te Robot Structural Analysis is completed.
W' command completed successfully.
Do you want to see the events report?

EXPORT REVIT MODEL TO ROBOT | Sending data to Robot

9. After data transfer, we can see an events report, to do this click Yes.

Figure 9 - Events report after exporting data selection.

& '@'Messages

S Warning list [E=R[E=R |5

Reading Elements

l@l -» Materialz: 120 instances registered

l@l -» Levels: 9instances registered

l@l -» Stage execution time: 765 [seconds]
Registering loads

I@' -» Stage execution time: 0 [seconds]
Loading the Robot Structural Analysis project

l@l --» Stage execution time: 13 [seconds]
Creating Robot Structural Analysis project

l@l -» Stage execution time: B [zeconds]
Creating Elements

I@' -» Stage execution time: 12 [seconds]

Attributing Elements

l@l --» Stage execution time: 14 [seconds]

m

Cloge

Figure 10 -Warning and messages list

10. List of messages (and eventual warnings) will appear (see below):

11. Close the Warning list to finish sending data to Robot process.
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STRUCTURE ANALYSIS IN ROBOT

NOTE:

You can check active units in right, bottom corner of the screen. In this example should be

Change units from imperial to metric: Tools/Job Preferences/Units and Formats/Metric. E
the display: [m] [kN] [Deg]. :

[w Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none
RO .

Edit

BEEELEC EY N0y B Y R 240 8 & El[Scen &
[ A2 El =] e Bl L2 SInd 22 =lles 0|
Object Inspeciar L] gy Bl
TE @ [fen | o
Objects Hum i
A Nodes [T ]
—Bars w2
S hdmpotics 019 £y
B
|
g
'
i — P
T\ Geome G 7 &
m
an
il
&
B
)
\ Properties [ 5 [ | ; =
Y Ldkd| CE R P 7 = = E K DL .
[View
Lj ‘Lj “‘I“’I % & @7 [ (174 (B [474  [TH&,00 ([t =000, y=0.00, z=0.00 =] | [m] [kn] [Deg]

Figure 11 -Exported model of structure in Robot
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STRUCTURE ANALYSIS IN ROBOT | Displaying items on the screen

Displaying items on the screen

In this step, we learn how to display additional attributes on the screen.
By selecting icons of the toolbar located under the graphic field display a few more items
can be displayed:

-1p Support symbols

_te| - Section shapes

=l Load symbols

lk Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): no

PO Fle  Edt Yiew @ v L Araly Re T ns W Help
DS3Ea¥a@XbaRNny BR&EY M & ESen 5|
| 2] Es D B L[ ZIn? &2 =ll&s o)

Object Inspector ] View & :I
% Q =

- & Panels 0/26
- &% Ausiiary objects 0/8

| ] b
4
it

O8% EEE R L He20=05%

= Q; Cases: 1to8

[ETL. - TR [ 1= =37 = =) =N | M QIS B
View
Wﬂ [ [174 [BL [474 | Direction_x | x=-30,55; y=12,88; z=30,00 [= 0,00 [ {m] [k4] [Deq]

Figure 12 -Model of structure in Robot with additional display attributes
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Presentation of load cases transferred from Revit®Structure

In this step, we display the load cases defined in Revit® Structure:

1. From the list of defined load cases choose 2: LL1

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

PR Fle  Edit Wies

T
|2 S
Objest Inspector B view }P\an ]
TEIQ
Objects Humt
A Nodes 07
[ = Bars 0241
& Panels 026
& Ausilary objects 03

Figure 13 -List of defined load cases

2. Loads belonging to the case 2:LL1 case are shown in the graphic viewer (in the
same way display next cases: 3: WIND1 and 4: SNOW1):

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

FRO File  Edit

Help

BFEEELIE A B OOy II Q@%V&&ﬁéﬂ&ﬁﬁmemw |

I 2 Seir @Bl L ET SIad & e oy

Cbject Inspactor =1 Gew  Pln | = &l

FEQ o

Objects Nt e

A Nodes 07 [

— Bars 0241

& Pancls 0126 &

3% Busiliary objects i)
¥
b
i
o+
i
&
m
a1
b
&
Fa
£

T i&’ .Wﬁies:-z;uj)

\Properties /7 _ e

Lk ECHEN] DI

[View

;‘Jﬁvj mimi ﬁ a3 [ 174 [Bd [474 [CR12x12 [[E ==9,47; y=72,86; z=20,00 | 0,00 | [w] [W] [Deg]

Figure 14 -2:LL1 Load case
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’lw Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none

PrRO FHie T EdiE L
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add Help

Q&Y k2R S Emeom
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— Bars oi24
& Panels 0/26
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FEIQ s
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Figure 15 -3:WIND1 Load case
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Figure 16 -4:SNOW1 Load case
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3. To display numerical values of loads click 2] icon (bottom left corner of the
screen).

4. @ Display the View submenu.

5. @ By means of 3D Orbit option from the View toolbar rotate the model to
show all the details: Profiles, Panels, Supports, Loads.
6. Click one more time the icons: = ] to turn loads display off.

7. Click one more time the icons: £ %l to turn support and sections display off.

Meshing parameters definition

In this step, we learn how to mesh the panels.

The meshing of the plates and shells are made automatically (with stan-
dard parameters). A key strength of Robot is the ability to rapidly auto-
mesh virtually any shape of surface and to edit and refine the mesh as
required.

»
L. 'J Options of FE Mesh Generation then % Meshing Options - click these
icons or select the Analysis > Calculation model > Meshing Options option
from the menu to open the Meshing Options dialog.
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Because there were no panels selected, the program will ask you the question:

Autodesk Robot Structural Analysis Professional

L] ': Mo panels selected Far this operation. Do you want ko perform these operations For all panels?
F )

[ Yes J[ Mo

Answer Yes to select all panels.

2. Select Complex mesh generation (Delaunay) to choose meshing method.

3. Type 0,61 [m] to define size of finite elements (as shown below):

I Meshing Options

Meshing methods | Methaod parameters |

Available mezhing methods
O Simple mesh generation [Coons)
(®) Complex mesh generation [Delaunay)

O Automatic selection of a meshing method

Mesh generation
O Automatic O User
(& Element size

ST

Mesh of volumetric elements

Fine Coarse
Additional meshing of solid surface

[ Advanced options ]

L Ok ] [ Cancel ] [ Help ]

Figure 17 -Meshing method selection

4. Click OK to close Meshing Options dialog.

AT
5. From Options of FE Mesh Generation toolbar click ' £~- Generations icon or select
the Analysis > Calculation model > Generation option to generate the FE mesh.
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6. Close the Options of FE Mesh Generation toolbar.

7. Meshed slabs and core walls should appear as shown below:

Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): none HH S a (7]

o Fle  Edt Ve

CSE2wR& X NEE AQRRBYRMN RS EEe
ki = S W A aad e |

EETERE R TR | ., | oo ] i
TEIQ

A Nodes 07531
— Bars /24
= Pansls 025
2% Auwiliary objects %]

] — i
(T2 T Geometry £ Growps /

Hame Value  Unt | 4

B EEE wB A Ho224=05%

\Properties /
| | T S P I = = R B | || |
;_;j V_j “‘i“’w % iz =l [ (7541 [Ad (474 | Direckion_% ([ ==-53,53; y=-13,12; 2=10,00 5 0,00 | [m] [k [Deg]

Figure 18 -Example of meshed structure

8. Press IEE_E icon at the bottom of the screen to hide the finite element mesh.

_________________________________________________________________________________________
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Calculations

Here we start the analysis process, but firstly we will tell Robot to make automatic code
combinations (from any one of the list of Codes in Job Preferences):

1. Select Loads > Automatic Combinations... option from the menu to open the
Load Case Code Combinations dialog. Select the Full automatic combinations
option. The program will now automatically assign a number of combinations to
find the most onerous load combination.

M Load Case Code Combinations

Combinations according to code: | (B3] w E

() Mone / Delete
(%) Full automatic combinations
) Simplified automatic combinations

() Manual combinations - generate

Estimated number of combinations: 79

Automatic generation of all combinations. Combination tppes [ULS, SLS]
are grouped into compoged cases whoze components include
subzequent combinations. Combination envelope cazes [+/-] are alzo
generated.

It warkz only for linear cazes and requires launching caloulations.

k. ] [ Cancel l [ Help ] [ Mare > ]

Figure 19 -Code combinations dialog

2. Click OK button - automatic calculation of code combinations will be done.

Calculations - click this icon or select the Analysis > Calculations option
from the menu to start the calculation process.

4. Once the calculations are completed the information: Results (FEM): Available
should be displayed at the top of the screen.
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A key strength of Robot is the possibility to define a wide range of analysis !
' types (linear static, non-linear geometry and material, buckling, modal :
' analysis, harmonic analysis, seismic analysis, time history analysis etc.) E
If the user wishes to see these possibilities, he/she may look in the Analy-
. sis > Analysis Types > Change analysis type pull down menu. :

+ However, for this simple example, we will just assume the default linear
| static type of analysis. :

Results preview - displaying panel results in map form

In this step, we learn how to display calculation results on panels as contour maps for
selected load cases:

1. In the list of defined load cases choose the load case for which the results will be
displayed:

L2 o0 -]

2. Select Results > Maps... from the menu to open Maps dialog.
3. In the Detailed tab check Displacements - u,w for z direction box in.

4. Tick With FE mesh on (bottom part of the dialog):
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Farameters ! Scale i Dreformation ] Crozzes !
Dietailed I Frincipal ] Complex I
Layer : middle
Direction ¥ 1
EERTU ] z
Shiesses - s m m m  (
Membrane forces - N L |
Moments - b m
Shear stresses - |
Shear forces - 0 o =
Displacements - uw o v
Fiotations - B | E
Soil reactions - K [
Ismoothing within a panel _:_i
7 Jaolines v with nomalization
& Maps ¥ with FE mesh
© Walues I~ with description
v pen new window with scale displayed
Apply l Cloze i Help ]

Figure 20 -Maps for surface finite elements (panels) definition

NOTE:

E To display scale of colors, on the Detailed tab tick the Open new window with scale dis- '
E played box on. On the Scale tab you can change parameters of map presentation (color :
' palette, scale type), in this example choose Color palette: 256 colors. ]

5. Click Apply and Close the Maps dialog then enlarge the graphical viewer (by
stretching) and click @ Zoom All icon to maximize the model view.

6. Maps for selected value should look as shown below:
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[w Autodesk .Rnhnt.ShucluralAl\aiysis Professional - Project: Structure - Results (FEM): available

- Bl 33 Y 68 24 il 1 & [E[& ey |
2
I o2 Ser B W L Sl & e Aol
Chject Inspaotor = sl
-E it ot (o) @
FEQ u ma 0,0264 T
Objects Nurt min:-03875 | &=
A Nodes 075! I
— Bars /241
& Panels 025 0,0266 -
&5 Ausiliary obiects i3 m
e e +
ol — 0 = - o &
5T ey £ Gros ] B &
Mame Walue  Unt |~ | £ = £ =2 -0,1848 e
. i i al
' : g
=
i -0,3913
| L:I Cases: 1(DL1)
\Properties f =
B | sl o s it 2w « | I
View [Maps for Panels
*-:-ﬁ v_j WIWW % o= [ 7136 |B1 [474 | Direction_ [[1 %=-21,49; y=23,84; 2=30,00 | 0,00 | [m] [kM] [Deg]

Figure 21 -Example of displacements presentation in map form.

7. Tick off the Displacement z check-box and click Apply to switch the maps off.
8. Close the Maps dialog.

9. Click Exit button (upper, left corner of the Robot screen) to close the window
with the scale.

Autodesk Robot Structural Analysis - Getting Started Guide



160
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Results preview - displaying results on bars in diagram form

load cases:

In the list of defined load cases choose the load case for which the results will

be displayed:

12 [ ~|

Press | icon at the bottom of the screen to turn off display of panel interiors.

Select Results > Diagrams for Bars option from the menu to open the Diagrams

dialog.

Select MY Moment (this shows the major axis bending moment on the beams)

as shown below:

Reactions ] Reinforcement 1 Parameters
HTH 1 Deformation ] Stresses

Diiagram scale for 1 [cm)

BT ReFoee [ kM)
B ReFoee | KN
B orroee [ KN
B Meboment | )
B~ i ke
B oMedoment | kWm)

Elastic: ground reactions

. I~ Ky Reaction {kN/m]
B [ KzBReaction [kN/m)

In this step, we learn how to display calculation results on bars as diagrams for selected

l
1

All ‘ MHone ‘ Momalize |

Diagram gize:  + -

I~ Openanewwindow [ Constant scale

Apply | Cloze ‘ Help

|

Figure 22 -Diagrams on bars definition (force selection)

Autodesk Robot Structural Analysis - Getting Started Guide



STRUCTURE ANALYSIS IN ROBOT | Results preview - displaying results on bars in diagram form 1 61

5. On the Parameters tab tick differentiated option (on Positive and negative val-
ues field) on (see below) and return to NTM tab:

HTH I Dreformation I Streszes |
Reactions l Reinforcement Parameters

r Dlaglam descnphon

& pone 7 labels 7 test

Local extremes

.Min .Ma:-t

— Pazitive and negative values

 undifferentiated % differentiated

Walues: o

= FiIIing
f‘ fence fllled

[ Openarnewwindow [ Congtant scale

Cloze | Help |

Figure 23 -Diagrams on bars definition (parameters of diagrams displaying)

6. On the NTM tab press Normalize button (to autoscale) to display bending mo-
ment diagrams for bars:
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Autodesk Robot Structural Analysis Professional - Proj ructure - Results (FE available

Bl @@ X DR A0

Edit n Hns Help

RELE H8Q&aHBY R L EE—— 5|
] o 2 ez BB DR BT e 2 |
Object Inspactor 1w [pten | Ef
TE|S for
Obiects MNumt =
- A Modes 0/69 n
[ == Bars /241
[ & Panels 0/26 &
- &% duiary objects 0/8
i
%
I
v
] E—] | il
Mame. valie  Unt | ) =
ml
a1
BI.I!
&
il
=)
B Cases: 2 (LL1)
\Properties / El
7)) = = |
Wiew
;_’,ﬁ\gj 'ﬁg & & [ [7543 (AL [474 [W8x15 E x=-30,53; y=32,88; z=-4,00 = 0,00 [ [m] [k] [Deg]

Figure 24 -Example of bending moment presentation in diagram form

7. Tick off My Moment and apply to remove the diagram.
8. Close the dialog.

9. Press ﬁl, &I, EI icons at the bottom of the screen to turn on display of the
supports, section shapes and panel interior.
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MODIFICATION OF THE STRUCTURE IN ROBOT

Replacing sections

In this step, we learn how to replace section shapes:

2
1. Press ™ icon on top toolbar to open the Selection dialog.

2. Indicate Section as selection criterion and click 178x102x19UB.

3. Press the m button to enter defined selection to the edit field and mark red steel
beams (see picture below):

=HE R G
Jfl\?| =] 2 [t

bzt Inspestar I view m|
TE| S

Objects Humt
X Mades 0730
— Bars 324
= Paneks 028
5 Auiliary objects %]

e B [ sl &l

Frevious m E H E

Atb. | Group | Geomety |

[Section =] [za18
18y 24

any
undefined

Select 14243
@ framlist ¢ example | |w@x10
Close Help

\

A

T — B
<

ame S e ~
Listof ba...

'\\vv VA

hame
Type | Revitdoist
Comp...|(Different...
Eeme beam

Story .
Bt

Length 2500 (ft)
Node 1 | (Differert .
[#|Mocle 2 (Ditferent...
cartesian|
= [Froperties )
[Gamma 0,0 [Deg)
[Sectl. | 17ax02x] &d
bl Ccl

A5 EEE wB tH2o8=05%

-

LR e = P = = 2 R S 2 | )
[ver |
;Lﬁ‘f, “‘I“’IE & @ 7 | 1216 [P 474 Direction_%

& x=-10,53; y=52,88; 2=-4,00 = 0,00 | [m] [kn] [Deq]

Figure 25 -Selection of beams by filters.
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4. Go to the toolbar on the right side of the screen and click E Bar Sections icon.

5. In Sections dialog select W 8x10 section:

O[] 4| & e

K DELETE O C18x18 I

08x16 L | 42440375

0 12«18 =1

[O18x24 T wi2x2s

T 17810241908 T w1443

0 B8x16 I wans
i 111} | l
 Lines/Bar

|455t045?

Apply I Cloze | Help

Figure 26 -Section selection.

6. Apply and Close the dialog. This changes all the selected sections to W 8x10

_________________________________________________________________________________________

NOTE:

Because the section exchange implicates changes in the structure stiffness, the program
will ask you the question:

Autodesk Robot Structural Analysis Professional

The performed operation will cause the changes in the database containing struckure data and may cause a change of the result stakus to 'nat
L3 avallable'. Do you want to continue?

Answer Yes

In the same way we can replace concrete columns 18x24 by sections C18x18.

i}
7. Press T icon to open the Selection dialog.

8. Indicate Sections as selection criterion and click 18x24.
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9. Press the m button to enter defined selection to the edit field and mark red
concrete columns:

Structure - Results (FEM): out of date

desk Robot Structural Analysis Professi

BN SE B

[% ::(D Edit
EEEETTRE)

Add-Ins

l’l\?l =] 2 [ewremoae - @2 [a)] dh [0 sl AT

Object Inspector EI Ve [Plan |

TE|lQ =
Iwersion

[Obecs [t

A Hodes 0/a0: W Matitp all
— Bars 17
& Panels 025

25 Auwiliary objects %]

poes | 1114 1 14

Atb. | Group | Geomety |

\

- Section «|[12x18
o I El | 51 0241 9B
[FETS
i
undefined
. 12426
[ EEE:l 13443
LI—I j @ fromlist © example | [ywE1n
AT Geometry £ Groups /

Close Help

WV\"

Type | RC calumn
Comp.... (Different
Elzme.. feam

Length 14,00] (ft)
#[Node 1 (Different...
(+[Node 2 (Different.

Typs ...| cartesian]
[Pr

» [[ =[]
View
*:-ﬁ v_j Wﬁ % Pica =l [ [1216  [B1[474 TH2S,00 [ x=12,47; y=28,38; z=10,00 | 0,00 | [m] [kM] [Deg]

Figure 27 -Selection of columns by filters.

10. Click Close.

11. In the Sections dialog choose C18x18 section as shown below:
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E Sections

NEEEEECNEE

JC DELETE = [ RERE
[ 8«16 T wiexi
12«18 T wi2<zg
[T18x24 T wi4=43
T 178102¢190E T w15
[l BaxlE T w 16x40
— Linez/Barz
|1 E4tol78 310 378

Apply I Cloze Help

Figure 28 -Section selection.

12. Click Apply in Sections dialog to give the new section type to bars

13. Close the Sections dialog.

Deleting bars

In this step, we learn how to delete elements:

1. Indicate bars (just click bar when is highlighted) as shown below. To make a
multi selection, click while holding down the ctrl button:
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| QR EYRYME DS EE o

2 2 = 2
A o 2fwes e @R & il <L e %)
Object Inspector BIFview W‘ d ==
@
TE|a o2
Obiects Hut e
- A Nodss 0/90 m
- = Bars 6724
- & Pangl: 0/26 )
- &% duiary objects 0/8 m
i — &
0T Geometry £ Groups 7 =
Name  vaue  Unt -
Listofba.. 446tods1 | | =l
—|ceneral -
are g
Type | Revitloist
Comp...|(Differert 2]
Eleme..  beam
Story
=l Geometry . ‘)
Lengtn 20,40 (1)
F[Nade 1 (Different.. g
Nade 2 |(Differert. =
Tyne ...| cartesian =
L ies = el [
[amma 00 (Deg) ;
[Secti. | waio &l X
b bdedol ool | )
—Bars ) ~|
| P e mslalnle =l DIEIES
Wiew
;_’,ﬁ\gj "‘I“’I @@ [ 1216 [BL[474 Direction_x E x=-35,53; y=h2,88; 2=50,00 = 0,00 [ Tm] [kN] [Deq]

Figure 29 -Selection of beams by coursor.

2. X Delete - press this icon or select the Edit > Delete option from the menu to
delete selected elements.

Adding new elements

In this step, we learn how to create new elements (in this case we will add cross bracing):
1. Press the icon -2 to turn sections display off.

2. Press right mouse button on the graphics screen, then in the context menu select
Window option:

Autodesk Robot Structural Analysis - Getting Started Guide

167



168

MODIFICATION OF THE STRUCTURE IN ROBOT | Adding new elements

Cancel
Seleck

Previous Selection

b Rotate 30

S N
4 pan

3¢ Redraw
&k Zoom Al Chrl+Al+D

Snap Settings »

@ Display. .

Obiject Properties
A Tables...
88 Screen Capture... Chrlalk+g

Select by dragging window the view of the highest storey as shown below:

l% Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): out of date

PRO Edit Help
REEELT ETC EYd LT B g3y ol 2 0 & ElSeeen o
] s 2 it B W LA e &L e O
Dbject Inspector [] i i ;l
TE @ Yoo [P |
A Nodes 090
= Bars 0/23
& Panels 0/26

% fuiliary objects 0/8

N [E— b
A T Geometry £ Groms /

T
19% EHE Bt Hoo0 =05

\Properties /
| P

Wiew
;_;ﬂvij 'ﬁ @@ [ 1216 |Bi (475 HP 636 || x=-70,53; y=72,68; z=56,00 = 0,00 | [m] k] [Dea]
==

Figure 30 -Top storey view.

Select the Geometry > Bars option from the menu to open the Bars dialog.
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5. Set Bar type: as Simple bar (whatever is selected is not important for analysis,
but affects the design parameters for subsequent member design, such a buckling
length, position of restraint etc)

Humber; |4?’4
Mame: I‘:\‘!rn';gi-? bar_474 ‘_I

~ Properties
Bar type: ISimpIe bar
3 Simple bar Fs
Section; Calumn —
Default material Ezg:—g
R colurnn
E . R beam
Hleasicondipals RevitColGravity
Eeginning: ﬁ RevitGirder
Fevit) oist
End: RevitBeam 4
MHake B
[ Drag I
— Agiz position |
Offzet: |N|:|ne vl I |
Add | Cloze | Help |

Figure 31 -Bar type definition.

Define Section: as L4x4x0.375.

If the L4x4x0.375 section is not available on the list, you should click the (...)

button located beside the Section field.

In New section dialog, in Section selection field for Database: select AISC, for
Family: select L then in the Section: set L4x4x0.375:
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10.

E Mew Section

- X

Standard I F'alametlicl Taperedl Cnmpnundl Speciall Ay w2 |

2

Ij|C)

1T
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.—E‘I_—I I [em)
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L 4ud0. 375
Colar: it =

— Section selection-
Latabaze:

I.-’-‘«ISEI vi

Eamily:

IAmerican hat rolled shapes [Jan 20

—

il

Angles [y axiz, parallel bo legs)

Section:

-

Elasto-plastic analpsis |

Add

Cloze

Gamma angle: IIJ v| [Deq) Section type: I Steel vI

Help

| ISTEEL

Figure 32 -New section definition

Click Add and Close the dialog.

INFO

bers, tapering sections and also for beams that the user wants to define
as able to exhibit plasticity.

There are many extra options that may be entered for fabricated mem-

Click the following points (their numbers are shown in the picture below) to
draw new bracing:

- 137 126 to create 1% bar
- 124 125 to create 2™ bar
- 126 136 to create 3" bar
- 127 128 to create 4™ bar
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Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): out of date
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Figure 33 -Nodes numbers necessary to bracing definition.

11. Close the Bars dialog.
12. Press the icon 2] to turn sections display on.

13. Bracings should look as shown below:
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l% Autodesk Robot Structural Analysis Professional - Project: Structure - Results (FEM): out of date
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Figure 34 -View of defined bracings.

UPDATE REVIT MODEL FROM ROBOT

Updating Revit® Structure project

In this step, we learn how to update model data after analysis and changes in
Robot:

1. Go back to Revit® Structure.

2. Choose the extensions4revit menu and select the Extensions Manager option:
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Autodesk Revit Structure - [Revit2Robot_building_example - 30 View: {3D}]

L B

Add-Ins

L3

Maodify|| External Track Extensions Manager| Modify Delete
Tools ~ | Changes™
| Select | External Tools | Extensions

Figure 35 - Extensionsérevit menu

3. Extensions Manager dialog will appear (see below):

S Extensions Manager (BT EOR Ex3

File  ‘iew  Estensions  Tools  Help

8RR ¥ee
H-f AutoCAD Stuctural Detailing

[

- Import/Expart
- Miscellaneous
[
[

H-f5 Modeling

t-f5 Reinforcement

=@ Robat Structural Analysis
[“ W | ntegration with Fio
@ Reinforcement Design
- Simulation

- Steel cannections

Close

Figure 36 - Extensions Manager dialog.

4. To open Integration with Robot Structural Analysis double click appropriate op-
tion (see above)

5. In dialog shown below click Update model from Autodesk Robot Structural
Analysis option and click OK:
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% Integration with Robot Structural Analysis

() Send model to Autodesk Robaot Structural Analysiz

@ Update model from Autodesk Robot Structural Analysis

[] Use Autodesk Robat Structural Analvsiz RTD file

Help About

[ Ok ][ Cancel ]

Figure 37 -Integration with Robot Structural Analysis (update model option).

6. Next, Integration with Robot Structural Analysis - Update Options dialog will

appear:

% Integration with Robot Structural Analysis - Update Options

Scope - congider curent selection

@ Update the whole project [ignore curent selection]

Select modified elements in Revit Structure

Transfer [optionally]

[ Reinfarcement projects [beams, columns, spread footings)

[] Steel connections

Help  About [ Ok ][ Cancel ]

Figure 38 -Integration with Robot Structural Analysis - Update Options dialog

7. Leave default settings as shown above and click OK.
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' INFO :

Integration with Robot Structural Analysis - Update Options dialog 1
i allows you to configure update parameters

' Scope - consider current selection - possibility of update whole structure
or selected elements '
= Update the whole project (ignore current selection) - all elements will !
; be taken into account in update process
E = Update only the structure part selected in Robot - only selected ele-
ments in RSA will be updated !
: = Update only the structure part selected in Revit Structure - only select- !
ed elements in Revit will be updated
E = Select modified elements in Revit Structure - if some elements are new
or changed then they will be selected in Revit after update process :

: Transfer (optionally) :
: = Results (reactions and internal forces) — allows to transfer internal '
: forces for Revit load cases in elements (option available only if the
structure is calculated in RSA) E
: = Reinforcement projects (beams, columns, spread footings) - defined E
: reinforcement in listed elements is transferred from concrete design
' modules in RSA to Revit :
= Required reinforcement results - saves the required reinforcement in
! the RC elements of the Autodesk Revit®; the option is not available in
the above dialog if the results of the required reinforcement calcula-

: tions are not available; the option is available for:

: - RC beams (longitudinal reinforcement - top and bottom) :
- RC columns (longitudinal reinforcement - along b and h side) 5
: = Steel connections - transfers steel connections to the Autodesk Revit®. :

8. During sending process the following splash screen is displayed:

Update model from Robot Structural
Analysis

Updating Element: 1 - Structural Columns. ..

] J

Figure 39 -Update model from Robot splash screen
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9. After finish sending data you can see an events report, to do this click Yes.

Integration with Robot Structural Analysis 2

‘-"_"-‘ Update from Robot Structural Analysis file is completed.
‘W Command completed successfully.

" Doyouwant to see the events report?

Figure 40 -Events report after updating data selection.

10. List of messages (and also warnings, if any will appear - see below):

S Warning list El@
g l@l Messages

Loading the Robot Structural Analysis project  +

l@l - Family Symbols: 23 instances registered

W > Famiies: 7 instances registered

L

-+ Footings: 2 inztances registered

m

- Whall types: 14 instances registered

-+ Floor tppes: 14 instances registered

-+ Materials: 120 instances registered

-» Lewvels: 9instances registered
-+ Stage execution time: 170 [zeconds]
Comparing Elements
-ﬁ' --» Stage execution time: 8 [seconds]
Updating Elements
l@l - AM uzer number for bar changed: 446 -> 0
-ﬁ' -+ Rk user number for bar changed: 447 > 0
l@l - AM uzer number for bar changed: 448 -> 0 =

Cloze

Figure 41 -Events report.

11. Close the dialog.
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12. Updated model of structure should look as shown below:

i Autodesk Revit Structure - [RevitZ2Robot_building_example - 3D View: {3D}]

Modify | Multi-Select

H- BN | @ —ox

H Fecope - 0 W) |D D’/] Dﬂ gaoae T Q- [(\Ci
Iy Pl =g %= o, M ¥
: M o~ =8 g . BBk | & )
Moify, Paste B o O O = . s . Show Related | Filter
= B Boin - £ o)) W2 RS Warnings
Select | Properties | _Clipboard Geometry Modify View | Dimension | Create | Warning | Filter
Modify | Multi-Select | | Activate Dimensions
Properties = =@ KR -
- Ea
Comman (63) »| BB Edit Type
Dirnensions A -
Volume :
Identity Data a|=
Comments
Mark :
Phasing 2
Pha
Properties help Apply o
Revit2Robot_building_example - Pr.. [&]
10, Views (all) -
.- Structural Plans
: Level 1 L
: Level 1 - Analytical
e Level 2
Level 3
Level 4
o Level 5
o Level 6
Level 7
Level §
o Level9 1
g [ 3 yer=ro E @R XTHMHREH D 0 < =] v
Click to select, TAE for altemates, CTRL adds, SHIFT unselects (i Main Model [ Press & Drag

Figure 42 -Updated model of building in Revit?Structure.

Model changes presentation

In this step, we can check and display changes in the model:

1. Zoom to view upper storey as shown below, notice that lateral beams W 8x10 has

been deleted and new bracings added (as changed in Robot):
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= Autodesk Revit Structure - [Revit2Robot_building_example - 3D View: {3D]] G- K| @ —ox

Modify | Structural Framing

Ly g el =T A (= 1= R ¢

O Slee- & & |

o '® =]=] .
(Modify aste O O = - f Edit | Filter
= ¥ Fan- 2 O =1 |= - Family
Select | Properties | Clipboard Geometry Madify View | Dimension | Create | Mode | Filter
Modify | Structural Framing | [ Activate Dimensions
Properties = = @ X -

L-Equal angles-Beam
L 440375

Common (4) - Edit Type

Constraints 2

o
f"‘ﬁ\p\,@

Reference Level | El 4 )
Cross-Section... {00007 <
Canstruction I il I _ S
StrtEdtension |0 11/2° e Structural Framlng-Equalang Beam L 4xta0.375
End Extension 0" 0 1/2° % 'ﬁ I
Materials and F... B . | "

i . . =
Material Metal - Steel... 5 . ARy
Properties help Apply

Revit2Robot_building_eample - Pr... (5]

510, Views (al) -

- Structural Plans B

£ 3D Views

View 1 - Analytical
- {30}

- Elevations (Building Elevatio| =
Sections (Building Section)
Graphical Column Schedule

[ Legends

[ Schedules/Quantities
Sheets (all)

Jeo N N R—

£

yg=10 B % 3
Structural Framing : L-Equal angles-Beam : L 4x4x0.375 & Main Model

Press & Drag

Figure 43 -View of added bracings.

Go with the mouse cursor to the one of the new beams and select it to check the
section (L4x4x0.375 should be displayed).

Zoom to view second storey on the left side of the building as shown below:
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= Autodesk Revit Structure - [Revit2Robot_building_sxample - 30 View: {3D}] - B | ®- -ox

Maodfy | Structural Framing

Ly 7 s«z{cﬂps-%g|m:|&|}&ﬂmmnuE: @B | o B T

- | St -

oo
5]

. ol

Modify| . r 0> O =% s \f Edit Edit Pick Filter
= ¥ Jon- 2 %O i =12 % = Famity| Work lane | New

Select | Properties | Clipboard Geometry Modify View | Dimension | Create | Mode ‘Work Plane Placement | Filter

Modify | Structural Framing |

Properties =]

W-Wide Flange "
WEX10

Structural Framing (1o = | £ Edit Type

Canstraints 2
Wark Plane Level : Level3 (]
Reference Level [Level 3

Start Level Off. 0° 07

End Level Offset, 17 0"
z-Ditection Ju.. | Other
z-Direction Of.. 1 1"

Lateral Justific... . Center
FLIRIT W v
Propetties help Apply

Revit2Robot_building_example - Pr... (5] =
1, Views (all) - L
Structural Plans B
23D Views
- View 1 - Analytical
{30}
Elevations (Building Elevatio| =
Sections (Building Section)
- Graphical Column Schedule
Legends
[ Schedules/Quantities
[ Sheets (al)
27 Families

-

« . 3 e'=1-0" APk AGME R 0 « "
Structural Framing : W-Wide Flange : W8X10 & Main Model Press & Drag

Figure 44 -View of changed beams.

4. Go with the mouse cursor to the one of the updated steel beams to show that sec-
tions have been successfully updated (new sections W 8x10 instead of 178x102x-
19UB should be displayed).

5. Inthe same way check changed concrete columns on the first floor - C 18x18 sec-
tions instead of old 18x24 should be displayed:
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- Autodesk Revit Structure - [Revit2Robot_building_example - 3D View: {3D}] - RN | @ -ox
Modify | Structural Columns
¢ Cope + = I o oo - 3 BE =
5| db el == T A ] = 1= A S A=
) O FHeoe- =8 - o Biw s
Modify| (W1 Paste 2 02 O = i \e) Edit | Attach  Detach
= B B - 2 A R M Family | Top/Base Top/Base

Select | Properties | Clipboard ‘ Geometry ‘ Modify View | Dimension Crealel Mode | Modify Column _
Modify | Structural Columns | [¥] Moves With Grids | | Activate Dimensions
Properties = =@ R -

Rectangular{Concrete)-

Column |

C18x18 ’w-
o gl

Structural Columns (8) v | 2 Edit Type | Bh |
Constraints Bl -

Colurnn Locat.., a

Base Level Cevel 1

Base Offset (0 0"

Top Lewel Level 1

Top Offset oo

Moves Wiith G...

Room Boundi.. &

Foiie e i B
Eropertiss help Apply e
Revit?Robot_building_example - Pr... (5

10, Views (all) -

Structural Plans B

£ 3D Views

. View 1 - Analytical
3D}

Elevations (Building Elevatio &

41 Sections (Building Section)

- Graphical Column Schedule

[ Legends

5 Schedules/Quantities

Sheets (all)

2] Families 4 \‘) e
QI I b ye'=10' FHk G HEE W 0 ¢ ™= L
Click to select, TAB for altermates, CTRL adds, SHIFT unselects (5 Main Model [] Press & Drag

Figure 45 -View of changed columns.

We have seen how we have taken virgin Revit® Structure project and directly ana-
lyzed the structure in Robot, then passing data back to Revit® Structure in a single
process, without manipulating the BIM.
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. INFO

It's also possible to start the model in Robot and then generate a Re-
vit® Structure model from the Robot data, using the same principles as |
. described in this example. :

Users can also check out a lot of other transferred data which can be
seen in the Properties of the Revit® Structure beams. Such data includes:

: * Member numbers ;
: = Releases !
: = Steel design parameters etc

. Infact the goal is to ensure transfer of exact Revit® Structure data, 1
i analysis, edition of structural data and updating of the Revit® Structure
model in a seamless and dynamic way. This includes data that is “visible”
(sections, loads etc) but also “cosmetic data” such as member numbers,
releases etc - without the transfer of this data the user risks compromis- |
' ing the integrity of the Building Information Model.

Autodesk Robot Structural Analysis - Getting Started Guide






	cover_metric
	podrecznik



