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1. Introduction
1.1 New in RSTAB 8

With RSTAB, Dlubal's structural analysis program for spatial frameworks (German: Rdumliche
STABwerke), you've got a powerful tool to cope with a variety of different tasks in civil engi-
neering. The program represents the basis for Dlubal's analysis software composed of various
design modules: RSTAB determines internal forces, deformations and support reactions of
general framework structures. Then, the results can be used in add-on modules for specific de-
signs and other analyses.

The program version RSTAB 8 offers you several useful features and options emphasizing user-
friendliness and easy program handling when working on structural analysis projects. Once
again, we would like to thank our customers for their valuable ideas and remarks.

Please find the most important innovations in RSTAB 8 listed below:

e Graphical user interface in French, Italian, Polish, Portuguese, Russian, Spanish
e 32-bit and 64-bit program versions

e Usage of template models

e Member eccentricities from cross-section dimensions

¢ Input option for hybrid timber cross-sections

o Filter in cross-section library with favorites

¢ Inserting a member to existing member

o Adjustable stiffnesses for cross-sections and members

e Shifting/copying in user-defined coordinate system

¢ Import of files from Bentley ISM, SEMA, cadwork and Scia Engineer

e Import of 3D objects

e Graphical assignment of member properties

e Color symbols in tables for cross-sections and member types

¢ Input of inclination and precamber in absolute values

e Member loads for pipe content full/partly filled

e Load creation from multilayer structures such as ceiling and floor structures

e Selection with ellipse, annulus or intersection line

e Work planes defined by three points or surface axes

e Grid lines in work plane

¢ Color management for cross-section and member types as well as visibilities

e Automatic creation of load and result combinations according to standard specification
e Output of member coefficients and member slendernesses

o User-defined settings for lighting

e Results evaluation by means of clipping plane

o Views navigator for user-defined and generated visibilities and angles of view
¢ Configuration Manager for display properties, toolbars, printout report headers etc.
¢ Mail merge of graphics

e PDF export of printout report

We hope you will enjoy working with RSTAB 8.
Your team from DLUBAL ENGINEERING SOFTWARE
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1.2 Program Capacities

The following values represent the upper limits in the RSTAB data structure. Please note that
complex structures require powerful hardware.

Model data

99,999 objects of each category (nodes, members, cross-sections etc.)

Load data
99,999 objects of each type of load per load case

Load cases and combinations

Load cases (linear calculation) 9,999
Load combinations (non-linear calculation) 9,999
Result combinations 9,999
Super combinations 9,999

Table 1.1: Program limits of RSTAB

1.3 Company Profile

Since its beginnings in 1987, DLUBAL ENGINEERING SOFTWARE has been involved in the develop-
ment of user-friendly and powerful programs for structural and dynamic analysis. In 1990, the
company moved into its current location to Tiefenbach in Eastern Bavaria. A local branch exists
since 2010 in Leipzig.

When looking at our programs you can feel the enthusiasm of everybody involved in the soft-
ware development and you will notice the underlying philosophy of all our applications, which
can be expressed in one word: user-friendliness. These two points combined with our exper-
tise in engineering are forming the base for the ever-growing success of our products.

The software has been designed in such a way that even users with basic computer skills can
handle the software successfully after a short while. With considerable pride, we now number
more than 7000 engineering offices as well as construction companies from a variety of fields
and places of higher education among our satisfied customers all over the world. To remain
true to our objectives, there are more than 150 internal and external employees working con-
tinuously on the development and improvement of DLUBAL applications. For general questions
and problems our customers can always rely on our qualified fax and email hotline.

The perfect balance between price and performance combined with excellent customer ser-
vice provided by experienced civil engineers make DLUBAL programs an essential tool for any-
one working in the areas of structural engineering, dynamics and design.
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1.5  Using the Manual

Many roads lead to Rome - this policy also applies to working with RSTAB: graphics, tables and
navigators are on an equal footing. The descriptions in this manual follow the sequence and
structure of the tables provided for model, load and results data. The individual tables are de-
scribed in detail column by column. Instead of presenting general Windows features, the
manual often focuses on practical hints and tips.

If you are new to the program, you should work with the introductory example first, describing
step by step how to enter data. Please find the PDF document available for download on our
website www.dlubal.com/downloading-manuals.aspx. In this way, you can get quickly familiar
with the most important features of RSTAB. The example can also be performed within the re-
strictions of the demo version.

The text of the manual shows the described buttons in square brackets, for example [Apply].
At the same time, they are shown in the left margin. In addition, expressions used in dialog
boxes, tables and menus are set in jtalics to clarify the explanations.

The index at the end of the manual helps you to find specific terms and subjects. However, if
you don’t find what you are looking for, please check our website www.dlubal.com where you
can go through our FAQ pages by selecting particular criteria.
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2. Installation

2.1  System Requirements

In order to use RSTAB without any difficulties, the following system requirements are recom-
mended:

e Operating system Windows XP/Vista/7/8

e x86 CPU with 2 GHz

e 2GBRAM

e DVD-ROM drive for installation (alternatively a network installation is possible)

¢ 10 GB hard disk capacity, including approximately 2 GB required for installation

e Graphic card with OpenGL acceleration and resolution of 1024 x 768 pixels. Onboard so-
lutions and shared-memory-technologies are not recommended.

RSTAB is not supported by Windows 95/98/Me/NT/2000, Linux, Mac OS or server operating
systems.

No product recommendations are made, with the exception of the operating system, as RSTAB
basically runs on all systems that fulfill the system requirements mentioned above. If RSTAB is
used for intensive calculations, the guiding principle 'more is better' applies.

When complex structural systems are calculated, huge amounts of data are produced. As soon
as the main memory is not sufficient for taking the data, the hard drive will take over, which
can slow down the computer significantly. Therefore, upgrading the main memory will usually
speed up the calculation more than a faster processor.

As the RSTAB analysis core supports several processor kernels, you can completely exploit the
potential of 64-bit operating systems. For 32-bit systems the memory size used by the proces-
sor is limited to 2 gigabytes. Therefore, more memory can be used with the 64-bit technology.
If you work with a computer having sufficient RAM memory using a 64-bit operating system, it
is possible to calculate also big models.

To calculate complex structural systems, we recommend to use the following configuration:
e Quad-core processor
e Windows 7 64-bit
¢ 8GBRAM

2.2 Installation Process

The RSTAB program family is delivered on DVD. In addition to the main program RSTAB, the
DVD contains all additional modules that belong to the RSTAB program family, for example
STEEL EC3, TIMBER Pro, RSBUCK etc.

Before you install RSTAB, close all applications running in the background.

Please make sure that you are logged on as administrator or to have administrator rights for
installing the programs. When working with RSTAB later, user rights will be sufficient. Please
find detailed instructions shown in the User Rights video available on our website .

10
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2.2.1 Installation from DVD

On the back side of the DVD case you can find instructions for installation.

e Insert the DVD into your DVD-ROM drive.

e The installation process starts automatically. If it doesn't start, the autorun function may
be inactive. In this case, start the file setup.exe on the DVD either in the Explorer or by
entering the command ,D"\setup.exe in the input field of the Start menu (D refers to the
drive letter of your DVD drive).

e Select the language in the start dialog box.

:

I | anguage

Deutsch

RSTABS —=
= Cesky
RFEM™~ ..
- Zusatzmodule Francais
Add-on Modules

Italiano
DUENQ | SHAPE THIN
DICKQ |SHAPE MASSIVE i
e Portugués
Pycckwia

T T T S S W R W S

©2012 Ingenieur-Software Dlubal GmbH = www.dlubal.de = www.

Figure 2.1: Select language

e Inthe next dialog box, define the program version (64-bit or 32-bit).
e Follow the instructions of the Installation Wizard.

Connect the dongle to a USB port of your computer only after the installation is complete. The
dongle driver will be installed automatically.

The DVD also contains instructions for installation and the RSTAB manual in PDF format. To
look at the manual, you need the Acrobat Reader that you can install from the DVD.

RSTAB as full or trial version

When you start the program for the first time after the installation has been completed success-
fully, you have to decide if you want to use RSTAB as a full version or a trial version for 30 days.

To run the program as a full version, you need a dongle (hardlock) and an authorization file
Author.ini. The dongle is a plug to be plugged in a USB port of your computer. The authoriza-
tion file contains coded information about your license(s). Usually, we send you the Author.ini
file by e-mail. Also the Extranet to which you log in on our website www.dlubal.com provides
access to your authorization file. Save the Author.ini file on your computer, a USB flash drive or
in the network.

Each work station requires the authorization file. The file can be copied as many times as re-
quired. However, if the content will be changed, it cannot be used anymore for authorization.

Itis also possible to run the RSTAB full version with a softlock licence without dongle.

Dlubal ——
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2.2.2 Network Installation

Local licenses

The installation can be started from any drive of your computer or server. First, copy the con-
tents of the DVD to the relevant folder. Then, start the file autostart.exe from the client. The fol-
lowing steps do not differ from the DVD installation.

Network licenses

First, install the program on the work stations as described. Then, the licenses will be approved
by the SRM network dongle. Find detailed information about installing the network dongle in
the instructions available on our website.

2.2.3 Installing Updates and Other Modules

The DVD contains the complete program package including all add-on modules. When pur-
chasing another add-on module, you will not necessarily receive a new DVD but always a new
authorization file Author.ini. To update the authorization without reinstallation, select Load
Authorization File on the Help menu in RSTAB.

Old program files are removed and replaced by new ones while installing the update. Of
course, your project data is preserved!

If you use printout report headers that you have defined yourself, save them before installing
the update. The headers are normally stored in the file DlubalProtocolConfig.cfg that you
find in the general master data folder C:\ProgramData\Dlubal\Stammdat. The file won’t be
overwritten during the update. Nevertheless, saving a backup file may be useful.

We also recommend to save your report templates before you install an update. They are
stored in the file RSTABProtocolConfig.cfg in the folder C:\ProgramData\DIubal\RSTAB 8.01\
General Data.

The projects linked in the Project Manager are managed in the ASCII file PRO.DLP which can
normally be found in the folder C:\ProgramData\Dlubal\ProMan (see Figure 12.21, page 385). If
you want to uninstall RSTAB before installing the update, you should save this file, too.

2.2.4 Parallel Installation of RSTAB Versions

The Dlubal applications RSTAB 6, RSTAB 7 and RSTAB 8 can be run parallel on the computer
since the program files are stored in different directories. The default folders of these program
generations are the following for a 64-bit operating system:

e RSTAB6: C:\Program Files (x86)\Dlubal\RSTAB6
e RSTAB7: C:\Program Files (x86)\Dlubal\RSTAB7
e RSTAB8: C:\Program Files\Dlubal\RSTAB 8.01
All models created with the previous version RSTAB 7 can be opened and edited in RSTAB 8.

Models from RSTAB 7 won't be overwritten when saving them in RSTAB 8 as both programs
use different file endings: RSTAB 7 saves model data in the format *.rs7, RSTAB 8 in *.rs8.

Model files of RSTAB 8 are downward compatible with certain restrictions. When you open an
RSTAB 8 model file in a previous version, a message appears telling you for example that com-
patibility problems for members with unsymmetric cross-sections may occur.
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Graphical User Interface

The following figure shows the most important areas of the program interface.

When you open one of the examples included in RSTAB, your screen should look like shown in
Figure 3.1. The graphical user interface corresponds to usual Windows standards.
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Figure 3.1: RSTAB graphical user interface
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3.2 Terminology
This chapter explains important terms used in this manual relating to the user interface pro-
vided by Windows.

Different terms are used to describe the elements of the user interface. This manual uses Eng-
lish expressions often referring to the Microsoft Manual of Style for Technical Publications. Some
terms are summarized if their differentiation is not essential for the operation of RSTAB.

The following table describes frequently used terms.

Term Figure Synonym | Explanation
Menu . Options | Modules Window Help Pull down Commands and
Display Properties 3 gl:l Edit... menu functions below
%2 | Units and Decimal Places... B3 | Default the title bar
@ Display Margins and Stretch Factors...
?' Customize Tool Icons...
E-a Program Options...
ﬁﬁ"‘ Configuration Manager...
Context . Pop-up Open the context
menu | & EditNodal Support.. menu menu by clicking
I Delete Nodal Support an object with
'@:;. Increase Size the I'ight mouse
=, | Decrease Size button.
Axis Systems on/off Contains useful
EI: Display Properties... commands and
functions for the
selected object.
Toolbar DNE9IEER v A48 Button bar | Collection of but-
Y Y IE e A tons below the
menu bar
Dialog ("Find Object with Number == Window used for
box _ data inputin the
Object No. . .
[Node 7] . main window
ak. ] [ Cancel
Tabs Mode! Data === | Register Large dialog box-
Load Casee. | Load Combinations | Resut Combinations | SC__| Resuts | Prntout Reparts | ) es are subdivided
L& into several tabs.
No Description Resuits
LT e ' Click a tab to
C3 | Lateral wind in +X Yes open the corre-
Lc4 ‘Wind on gablein Y Yes . .
15 |Wind on gablein Y Yes sponding index
IC6 | Windlifing Yes d
Lc7 Imposed load - floor Yes cara.
ICE | Imperfection towards +X Mo
IC3 | Imperfection towards -Y Mo
Lc1o Imperfection towards +Y No
Lcn Exceptional loads Yes
x
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HE
HE
HE
=
2}

i

%ad Cases and Combinations..,

Mew Load Case...

MNew Load Combination...
New Result Combination...
New Action...

Mew Combination Expression...

Mew Super Combination...

List button of toolbar

Engineering Software

Section [ New Guideline (=S | Group, Elementsina
= ~N frame dialog box that
® Il belong together
Otz logically
*) Bias by 2 points
“) Bias by angle and point
(7 Polar /
(ﬁrame{ers \
S =
[ Description:
Use guideline number
Vi
Button [ Creste Video File =) Icon Click a button to
— start an action
Video File
i
[:4ToolshD eformations. avi " (for example to
open a dialog box
Video Codec Type U-seTime or tO change da—
[Microsoft Wideo 1 v] @ Real
) — () Frame ta)‘
Quality: 1002 [%] |m|
The toolbar con-
Ci ols . .
‘ tains list buttons:
3 Click [¥] to open
o ) a list thh similar
—— functions. The
recently selected
button is dis-
played at top.
Input (oolbar [ Text box, Field for entering
field Mo input box | text or numerical
Input field for description Values
OK. ] [ Cancel ]
Spin boX | [ New Comment =) Spin button | Two tiny buttons
next to an input
Text .
Bis B z field
- Numerical values
Options Offset can be changed
[ Framed Usze gradually.
(@) Rectangle %y @ Wark
Circle )
Z
[ Individual: HZ
[ ] Fa) fa
Ax: 00004 [m]
Rotation Ay 0000 | [m]
[ oo | 0.000 ] [
o
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List f New Linear Dimension @1 List bOX, Options for inPUt
combo box | fields

Reference Plane

@ Length © 1t Sometimes user-

= ) 2rd . o

©ax . defined specifi-

® Ay .

= cations can be

Current C5 added.

Options

[ Reference label

[ Uit

Symbal: B

[ Hide walus 0

Offset 0

Localy b

2000 w <alfar
Check (Gelect In Plane =) Check box | Yes/No decision
box " by ticking or
e clearing the
() Remave check box

Definttion of Plane via

@ 3 Modes

() Palygonal boundary

o] (o)
Selection | [ prausibiity Check [=23a]] | Option but- | Only one of the
field ton options can be

Check Type of Check

Model data W ormal selected.

Load data ith warnings

one, only statistic
Yhich Load Cases
urrent load case
fill
(] 8 ] [ Cancel

Table 3.1: Terms of user interface
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3.3  Special Terms in RSTAB

This chapter explains some important terms specific to RSTAB.

Term Explanation

Nodes In the 3D model, a node is defined by its coordinates (X/Y/Z). The ge-
ometry of the model is defined by nodes.

Member The straight connection between two nodes represents a member. By

properties for material and cross-section a certain stiffness is assigned
to the member. A member is a 1D element.

Set of members

Members can be combined in a set of members. Continuous mem-
bers join members continuously like in a continuous beam. A group
of members, consisting of connected members, can join more than
two members on a single node.

Nodal support

The degrees of freedom are limited for the node.

Nodal load

Force or moment applied to a node.

Member load

A member is stressed by a linear or single load. The load distribution
can be either uniform, linearly variable or parabolic.

In addition to forces and moments, temperature actions and pre-
stresses are possible.

Load case
LC

The loads of an action are managed in a load case, for example ‘self-
weight’ or ‘wind'.
The loads should be defined as characteristic loads (which means

without factors). Partial safety factors can be considered in load or re-
sult combinations.

Usually, a load case is calculated according to linear static analysis, but
a calculation according to second-order or large deformation analysis
is also possible.

Load combination
co

A load combination is used to superimpose load cases, that means all
loads of the load cases in question are summarized.

Usually, a load combination is calculated according to second-order or
large deformation analysis, but a calculation according to linear static
analysis is also possible.

Result combination
RC

A result combination sums up the results of the contained load cases.

Itis also possible to determine the extreme internal forces and defor-
mations from different load cases, load or result combinations by an Or
combination.

However, the additive principle of superposition does not apply for
results calculated according to second-order analysis.

Super combination
sC

A super combination superimposes the results of load cases, load
combinations or result combinations from different RSTAB models.
Super combinations can be used to analyze different stages of con-
struction.

The add-on module SUPER-RC is required.

Table 3.2: RSTAB-specific terms

Dlubal ——
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3.4 RSTAB User Interface

This chapter describes the individual control elements of RSTAB (see Figure 3.1, page 13). The
program follows the general standards for Windows applications.

3.4.1 Menubar

Below the title bar you see the menu bar. All functions of RSTAB can be accessed in the menu
bar. The functions are organized in logical blocks.

Open a menu by a single click on the left mouse button. You can also use the keyboard by
holding down the [Alt] key in combination with the underlined letter of the menu title. Then,
the menu opens and you can see its menu items. Select the entries by mouse-click or by press-
ing the underlined letter. You can also select an item by using the cursor keys [*] and [{] and
finally pressing the [] key.

When a menu list is opened, you can switch between the menus or subentries by using the
[—]and [«] keys.

For some menu items a keyboard shortcut is additionally shown. These key combinations fol-
low the Window standards. Use shortcuts to start the functions directly with keyboard keys (for
example [Ctrl] + [S] saves data).

EX 3.4.2 Toolbars

Etl I&ad Cases and Combinations...
Below the menu bar you see the toolbars with various buttons. Use these buttons to access the

most important functions directly by mouse-click. A short information of the button function
appears when you point to a button using the mouse pointer (ToolTip, ScreenTip).

“§ | Mew Load Case...
%% Mew Load Combination...

E} Mew Result Combination...

2% | New Action... Some buttons provide subentries like a menu: These list buttons contain topic-related func-
¥ | New Combination Expression... tions. Click [¥] next to the button symbol to access the functions. The recently selected button
2% New Super Combination... is preset at the top of the list.

To change the position of a toolbar, grab the bar in its front area with the left mouse-button.
Then move it to the desired position.

EAROGDSF ROARE-494- &-

Figure 3.2: Docked position of View toolbar

List button of toolbar

When you drag the toolbar into the workspace, it becomes a ,floating” toolbar.

View %
EERAGS RARD-F- ©-

Figure 3.3: Floating position of View toolbar

To re-dock the floating toolbar, move it to the window frame with the mouse button. You can
also double-click its headline.

On the View menu, click Arrange Toolbars Customized to open a dialog box for changing
the content and look of toolbars (see Figure 3.4). Customizing toolbars follows Windows
standards.

18
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Reset Defaults
Copy Button Image
Delete

Button Appearance...
Icon

Text

Image and Text

Start Group

Context menu of a button

or menu item

Engineering Software

r ~
Customize &J
Commands | Toolbars I Menu Items I Options |
Categories. Commands
Eillgt j?. Coordinate System -
]
View Settings of Work Plane, Grid/Snap, Object Snap, Guide Lines
Insert =
Load Case -¢:— Set Origin of Grid/Work Plane
Calculation m -
Rastite '@' Work Plane XY
I Work Plane Y2
Options i
Add-on Modules B work Plane X2
:’;Tpdow Ak Work Plane with Three Points
All Commands 8 show Grid
K Connect Members
Gef Plausibility Check
' Check for Identical Nodes
Note: ==, Check for Overlapping Members
;O:Cdodm%;?jn;rgraonn?ﬁ;ag ‘_"‘;_ Chedk for Crossing Mot Connected Members
Commands list and drop the ‘D"E‘ Check for Independent Systems -
command on the target
toolbar or menu. Checks the model for overlapping members,

L A

Figure 3.4: Customize dialog box, tab Commands

All commands of RSTAB are sorted by Categories. Select an entry of the list to see the buttons
of all associated Commands to the right. Click a button to get an explanation of the button
function shown in the dialog section below. All buttons can be moved to any place in the
toolbar by using the drag-and-drop function. It is recommended to place such additional
buttons in a new toolbar (see Figure 3.6) because the remaining toolbars may be reset to the
default entries when an update is done.

To remove a button from the toolbar, the Customize dialog box must be open. Then, you can
drag and drop the button from the toolbar to the workspace. It is also possible to use its con-
text menu shown on the left to Delete the button.

In addition to dragging commands into the toolbar, you can shift them into menus. In this
way, you can create user-defined menus. Menu items can be deleted or adjusted by user speci-
fications as described for toolbars.

The option Button Appearance available in the context menu opens the following dialog box:

Button Appearance &J

@ lcon only @ Use default icon:
) Text only Select user-defined icon:
) lcon and text

Description:

Sets new guideline
ia graphics.

Button text: New Guideline Gra| [ oK ][ Cancel

L5 4

Figure 3.5: Dialog box Button Appearance

The dialog box helps you to change the Text of the button or menu item. Moreover, you can
replace the default symbol by a user-defined icon.

I Program RSTAB © 2013 Dlubal Engineering Software
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off toolbars or create new ones by using the [New] button.

r ~
Customize @
[ Commands | Toolbars |penu Ttems | Options
Toolbars Options
[ Show text labels
[C|Export/import
[¥]Insert
[V|Results
[¥]Tocls
(] view
Toolbar |i|
M ame
User-defined
oK ][ Cancel

L

Figure 3.6: Creating a new toolbar

be removed, but switched off only.
creating new toolbars (see above).

lowing Designs can be selected:

Design

[Of‘ﬁce '07 Silver Style
Windows 2000

Office ¥P

Windows XP

Office 2003

Visual Studio,NET 2005
Office '07 Aqua Style
Office '07 Blue Style

Office '07 Black Style
Office '07 Silver Style

Figure 3.7: Available designs for the user interface

The new setting will be active immediately.
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All available toolbars are listed in the Toolbars tab of the Customize dialog box. You can switch

Enter the Name of the new toolbar in the Toolbar dialog box and click [OK]. The new bar will
appear in a floating position on the display. You can shift the toolbar to an appropriate posi-
tion and fill it with buttons by using the Commands tab (see above).

The button [Reset All User-defined Toolbars] resets the initial toolbar state. When the list con-
tains a customized toolbar, the toolbar will be removed. The default toolbars of RSTAB cannot

In the tab Menu Items, you can create user-defined pull-down menus. Proceed as described for

Use the final dialog tab Options to change the appearance of the RSTAB user interface. The fol-

20
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3.4.3 Project Navigator

To the left of the work window you see a navigator that looks like the Windows Explorer. To
display or hide the Project Navigator, open the View menu and select Navigator, or use the
corresponding toolbar button.

NB9IeBeE o FAQRT [EIE #a Lo -serweignt -
e V. 2 X ART %A Mol Z@lﬂflﬁﬁrﬁ?ﬂv%

Figure 3.8: Navigator button in the Default toolbar

The navigator shows the model data of opened files in a tree structure. Click [+] to open a
branch of the tree, click [-] to close it. You can also double-click the entry.

Similar to toolbars, you can use the mouse to "grab" the navigator in its title bar and move it to
the workspace. To dock it again, double-click the title bar or move the navigator to the win-
dow frame. When moving the navigator, directional buttons shown on the left will additionally
appear, facilitating the docking to one of the four sides of the work window. Drag the naviga-
tor to the arrow button of your choice and release the left mouse button as soon as the pointer
is placed on the button.

If you do not want the navigator to be docked to the window frame, clear the corresponding
selection in the context menu of the navigator.

When the menu item Synchronized Selection is ticked, RSTAB shows an object that is selected in
the navigator also highlighted with colors in the model graphic.

The context menu option Auto Hide allows you to minimize a docked navigator: As soon as you
click into the work window, the navigator slides to the edge and becomes a thin bar (see Fig-
ure 3.9). You can also use the pin button on the top right of the navigator to select this func-
tion (see Figure 3.10, page 22).

The navigator opens in full size when you move the pointer across the Project Navigator field
highlighted in the docked navigator bar.

JE| RSTAB 8.01 (326it) - [Steel frame hall = | B ||

FD File Edit View Insert Calculate Results Tools Table Options Modules Window Help Ao
N@99eER o 74QQREE|EE 2 1a-serweignt T Q> PR 6 R S B E R E S
W K DVAEITBRYTTIA-FEH D HAAOTF I RIAER-A- - T W W wm o r

LC1 : Self-weight =
=
3

N e

Navigator automatically in background

Panel automatically in background

eleq - Jojefinep Joalold

- r’ § Tables automatically in background

1.1 Nodes

[SNAP GRID [CARTES [OSNAP [GLINES [OXF

Figure 3.9: Navigator, tables and panel in auto hide mode

Dlubal ——
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At the bottom edge of the navigator you see three tabs (four after calculations). Use the tabs to
switch between Data, Display, Views and Results navigators.

Project Mavigator - Data x Project Mavigator - Display x
ET RSTAR - =[] Model
9@ Introductory Bxample | 10 e E‘& Nodes
558 Model Data [-[¥]5 Nodal Supports
-2 Modes E-[¥]5 Members
w-E Materials |l | e E‘& Member Elastic Foundations
(-3 Cross-Sections []D& Member Axis Systems xy.z
..... ) Member End Releases | []D& Member Axis Systemns u,v,w
-2 Member Eccentricities || I - ] Member Orientations
..... #] Member Divisions --[#]% Member End Releases
@& Members | ||| e 1% Material Descriptions
-\ &) Nodal Supports | || | i e 1% Bottom Fibers
"‘ L16YYN Il e 1% Cross-Section Outlines
..... 3 Member Elastic Foundations D& Cross-5ection Descriptions
..... 1] Member Monlinearities —-[]&% Line Mode at Member Ends

- Sets of Members 1| b E‘& Eccentricities

&% 1:Horizontal beam left: Members: 23 || | | | e [#]& Front Areas Distinguished by Color
b, Jﬁ 2: Horizontal beams right: Members: 45 || | 1 b E‘& Spring Members
= Load Cases and Combinations []E‘& Sets of Members

= Load Cases -[¥]5 Tendons
) LC1: Self-weight w14 Loads
I LCZ: Snow []---EE Results
) LC3: Wind in +X -] 5 Guide Objects
i ) LC: Imperfection towards +X []---Da General
H-op Actions -] Mumbering
]E} Combination Expressions []D& Colors in Rendering According to

I

H-o 8 Load Combinations

[

[

-0 # Action Combinations ‘JD‘) Rendering
[

o # Result Combinations

B Supports

- Loads

- Results (- [E] 5 Preselection

[#-_J Printout Reports - =-[8] % Add-on Modules
'l 1 + i..[w] B Connection Descriptions
aData é"Display ,ZjViews D Results ﬁData é"Display ,ZjViews  Results

Figure 3.10: Tabs for Data and Display in Project Navigator

Data navigator

m This navigator manages model and load data as well as calculated results. Double-click an en-

try (a “leaf” of the tree structure) to open a dialog box for changing the selected object. When
you right-click an entry, a context menu appears with helpful functions used to create or modi-
fy the object.

Incorrectly defined objects are displayed in red, unused objects are displayed in blue letters.

Display navigator
T This navigator controls the graphic display in the work window. When you clear the check box
= of an entry, the corresponding object will be hidden in the graphics.
Save Settings As. Use the context menu of the navigator shown on the left to save or import user-defined set-
Load Settings... tings. You can also apply saved settings as default for new models.

Save Settings as Default

Dlubal 5tandard

Undock
Dock

Auto Hide

Hide
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_ﬁ Views

> Results

Project Mavigator - Views x

e

User-defined views:

i

O &sis B
O Suppart

Lo (]

Visibilties
%

User-defined / generated:

E||:|._| Uszer-defined

| - EE Group 1

[v] B Columrz asis &
] @ Columrs axis B
E||:|._| Generated

[] 23 Members by Cross-Section
1 23 Members by Division

] 23 Members by Material

[] 23 Members by Release

[ 23 Members by Type
] 23 Modes with Support

] W Mo. ondary be A,
[ O Na. 2- Secondary beam B-B
[ @ Mo 4 - Column &4

@ 4=23E EEEE

[ &dd mew objects inta visibility:

ﬁData @Display Aviews O Results

Project Mavigator - Results
=[] Global Deformations
@ u

-OFD ux

O uy

-OF uz

SO ox

-OF oy

[—]E‘,L Members
[#-[B], %4 Local Deformations
BD,L Internal Forces

..... e Vz
..... e M7

..... = M
=-[¥] 4% Support Reactions
£)-[¥] 4% Nodal Supports

O 4" Components

ﬁData @Display Aviews > Results

Figure 3.11: Tabs for Views and Results in Project Navigator

Views navigator

This navigator manages user-defined views as well as user-defined and automatically created
visibilities of objects (used to be "partial views" and "groups" in RSTAB 7). Buttons are available
to create user-defined views, to set visibilities, to integrate objects into user-defined visibilities

etc.

Working with views and visibilities is described in chapter 9.7.1 on page 212.

Results navigator

With the last navigator you control the results displayed in the graphic. Available entries de-

pend on whether results of RSTAB or an add-on module are displayed.
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3.4.4 Tables

|D| At the bottom edge of the RSTAB window you see tables. On the Table menu, click Display to
switch the tables on and off, or use the corresponding button.

E File Edit Wiew Insert Calculate Results Tools Table Options Modules Window Help
N@9PeE@dER e FIQ@FDET |i¢ LC1 - Seff-weight T4 >
BB VAR Y ERYTPI AP o RAZR-H

Figure 3.12: Button Table on/off in the Default toolbar

There are four groups of tables. To switch between them, use the first four buttons displayed
in the toolbar of the table, or point to Go To on the Table menu.

| B 1 1.1 Nodes Tables for model data
— IAEEE &80
Table 1. I‘.-Iacll Data | Reference Coordinate
No. Node Type MNode System ¥ [m]
Table menu — Go To — Model Data
|| 21 Load Cases Tables for load cases and
e = | o3[ € O | @] [= 5] 5| * combinations
1 T
Load [Table 2, Load Cases and Combinations }B—I:
Case Description To Salve
Table menu — Go To — Load Cases and Combinations
| ! | 3.1 Nodal Loads Tables for loads
= BAEES == P @ = E| K *
- B | € ] ©
Table 3. Loads Force [N
No. On Nodes No. Px Py Pz
Table menu — Go To — Loads
|E| 4.1 Members -Bernal Forces Tables for results
pEEEIR G
A—T—a——] C [ D
I'u'hernlcner\m,liqisunﬂL Forces [lkN]
Na. No. x [m] N Wy
Table menu — Go To — Results
Table 3.3: Buttons for control of table groups
The tables manage all model and load data numerically. Several powerful functions allow for
an efficient data input (see chapter 11.5 on page 321).
By working through the tables successively RSTAB ensures that all data is captured. The tables
represent the internal organization of RSTAB data. Descriptions of input and output to be
found in chapters 4, 5, 6 and 8 are based on the structure of these tables.
Similar to toolbars, you can use the mouse to "grab" tables in their title bar and move them in-
= to the workspace. To dock a table, double-click its title bar, or move the table to the window
) g frame or one of the directional buttons shown on the left.

Docked tables can be minimized when the context menu option Auto Hide is set. As soon as
you click into the work window, they slide to the edge (see Figure 3.9, page 21). You can also
use the pin button on the top right of the table to select the minimize function. The tables
open in full size again when you move the pointer over the docked bar.

24 I Program RSTAB © 2013 Dlubal Engineering Software




A AN
3 Graphical User Interface I —

3(€

[SNAP GRID [CARTES

Snap Off

Engineering Software

When selecting a table row by mouse click, related objects are highlighted with colors in the
graphic. Reciprocally, when an object is selected in the work window, the corresponding table
row is displayed and highlighted, too. To control the settings for the "synchronization of selec-
tion", point to Settings on the Table menu. You can also use the table toolbar buttons shown
on the left (see chapter 11.5.4, page 327).

3.4.5 StatusBar

At the bottom of the RSTAB work window you see the status bar.
On the View menu, click Status Bar

to switch the bar on and off.

The status bar consists of three areas.
Left area

Member load Mo. 3 on member Mo. 13

Figure 3.13: Left area of status bar

The displayed text varies depending on the program function that is active. When the pointer
moves across the work window, information appears about the object indicated by the point-
er.

If you are an RSTAB beginner, keep an eye on this section of the status bar: You may find useful
hints and descriptions for toolbar buttons and dialog boxes.

Center area

[SNAF GRID [CARTES [OSNAP |GLINES [DXF

Figure 3.14: Center area of status bar

Its functionality is similar to the one of a toolbar, controlling the display of the work window.

SNAP

The button enables or disables the snap function of the grid. Use the context menu to access
the dialog box with specific settings for grid parameters (see chapter 11.3.2, page 278).

Dlubal ——
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2

2

Show Grid

Multiply 2x Space
Divide 2x Space

[CARTES [0SNAP [GLINES [DXF

=2

~2

Polar Grid On

Multiply 2x Space
Divide 2x Space

Woark Plane and Grid/Snap

Work Plane

Coordinate system:

Origin of Work Plane

Mode Mo

=
> |1

Standard - . o
E Coordinates  # 0.00015 |+ [m]
Just v 60002 [l
GNP AT T+x
vz * I' Z 00005 [m]
z
Grid/Snap | Object Snap | Guidelines | Background Layers I Line Grids
Show Type Number of Grid Points
Grid @) Cartesian [ Dynamically according ta size of madel
[¥] Shap 1 Polar @ U
¥ 5
Distance: 108 [p«] - - =
Direction 1: 30 305
: : 2. WS 30
- ;
T
- -/ Grid Point Spacing
: ) : | ) | Space b: 100015 x| [m]
y -b.b.b.b.
N ] he 1.0001 %] [m]
c []
4:'— ;_"-.‘_‘j[} | Fiotation B: 0005 | [
fy .," 1 ML -
£ | | Grid Line Spacing
A =
2 - Mumber ni: 105
nz: 105

|

GRID

gradually.

spacings gradually.
OSNAP

GLINES

DXF

Right area

C5: Standard

ORTHO / CARTES / POLAR

Use this button to select the orthogonal, Cartesian or polar grid. With the context menu you
can open the dialog box shown in Figure 3.15. In addition, you can enlarge and reduce grid

Flane: YZ

Figure 3.15: Dialog box Work Plane and Grid/Snap

X: 6.250m

The button controls the display of guidelines (see chapter 11.3.7, page 290).

Y. -20000m Z -6546m

IR
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Click the button to switch the grid on and off. Select Edit in the context menu to open the dia-
log box shown in Figure 3.15.

In addition, the context menu offers the possibility to maximize or minimize grid spacings

The button activates or deactivates the object snap (see chapter 11.3.3, page 279).

This button switches the display of background layers on and off (see chapter 11.3.10, page 297).

Figure 3.16: Right area of status bar

The right area of the status bar shows the following information about graphically entered data:
o Visibility mode (if active)
e Coordinate system CS
e Work plane
e Coordinates of current pointer position

26
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3.4.6 Control Panel

As soon as internal forces or deformations are displayed graphically, the panel appears in the
work window, offering different possibilities for display and control. To switch the panel on
and off,

select Control Panel (Color Scale, Factors, Filter) on the View menu
or use the button shown on the left.

Similar to a toolbar, you can use the mouse to "grab" the panel in its title bar and shift it into
the workspace. To dock the panel, double-click its title bar, or move it to the window frame or
one of the directional buttons shown on the left.

The docked panel can be minimized when the context menu option Auto Hide is set. As soon
as you click into the work window, it slides to the edge (see Figure 3.9, page 21). You can also
use the pin button on the top right of the panel to select the minimize function. The panel
opens in full size again when you move the pointer over the docked bar.

The control panel consists of the following tabs: Color scale, Factors and Filter.

Color scale

Panel x

Intemal Forces
M [kN]
112.30
94.72
77.15
59.57
4199
2442
6.34
-10.73
-28.31 Options
-45.89 ? @
£346 Refer ta
-81.04

I axdmin

@ Customize... @

Max © 11230 Limits:

Min : -81.04

Smoath color transition

BEla 4

Figure 3.17: Control panel, tab Color scale with active Options dialog box

When a multi-color results display is set, the first tab shows the color spectrum with assigned
ranges of values. Eleven color zones are set by default, covering the range between extreme
values in equally spaced intervals.

To adjust the color spectrum, double click one of the colors. You can also use the [Options]
button available in the panel. The Options dialog box opens (Figure 3.17) where you can click
the [Edit] button to access another dialog box for changing the ranges of colors and values.

Dlubal ——
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Edit Isoband Value and Color Spectra &J
. Value Spectrum
27| —
Default Default
B4 —_—
Empty
4839615 —_—
Fill
338015
Fill b4 2 /Min
18655 —
Save...
3495
A1E6 .
26825
Color Spectrum
4197 —_—
41.97 5 Default Defat
ki Save...
F2285
- [ Apply ta all result
helihadsalis 1 diagrams
[T E-Format
Double-click on the color panel
to change colors. -
"
[ (0] 3 ] I Cancel

L S

Figure 3.18: Dialog box Edit Isoband Value and Color Spectra

Use the vertical sliders to the right of the values to reduce the number of color ranges at both
ends of the color spectrum.

You can change colors individually by double-clicking a color field.

Furthermore, you can adjust spectrum values manually. Please take care to follow a strictly as-
cending or descending order. Use the buttons in the dialog section Value Spectrum to assign
values. The buttons are defined as follows:

Dlubal —

Button Function

Standard The eleven color zones will be set to default.

Empty All values in the input fields will be deleted.

Fill The values will be equidistantly intercalated between maximum and
minimum depending on the number of color zones.

. . For a reduced color spectrum, the interpolated values are calculated in

Fill Max/Min .
relation to the absolute or manually entered extreme values.

Save The value spectrum will be saved as a global sample.

Table 3.4: Buttons in the dialog section Value Spectrum

Tick the check box in front of Apply to all result diagrams to use the current color spectrum for
the results display of all load cases, load and result combinations. The value spectrum remains
unaffected because a global assignment for deformations, forces, moments and stresses
would be difficult. Click [Save] to save the modified color spectrum as user-defined.

Use the [Options] button as shown in Figure 3.17 to select further options in the Options dialog
box.
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Panel x

Intemal Forces
My [kMNm]
179.49
30.00
2333
16.67
10.00
333
-333
-10.00
1667 Options
2333 ? @
-30.00 Refer to

17951 I axdmin
Customize... =
Max © 17349 I_I

: @ Limits:
Min : -179.51 <
[+]: 30,005

[-1: -30.00%

Smoath color transition

BEla 4

Figure 3.19: Dialog box Options, option Limits +/-

The reference to limit values allows you to evaluate results accurately within a defined zone.
Exceedings of the upper and lower limits are represented by different colors. With the values
set in Figure 3.19 you can see the moments M, displayed in a fine gradation within the range
of + 30 kNm/m. Values beyond the defined zone appear in red or blue color.

Tick the check box for Smooth color transition in the Options dialog box to make the distinct
color zones disappear. The smoothed color spectrum can be set independently, no matter
which one of the three reference options is selected for the result values.

Factors

Panel x
Dizplay Factors

Deformation:

Member diagrams:
2 =

Reaction forces:

1 =

Y
)

B2 4

Figure 3.20: Control panel, tab Factors

Use the second panel tab to control the scaling factors for the graphic display. Depending on
the currently set results graphic, you can access input fields for scaling Deformations, Member
diagrams (internal forces) and Reaction forces.

Dlubal ——
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Filter

Panel x

Show diagrams for
members Mo.:

All
Mone

=)
=
)
X

B a4

Figure 3.21: Control panel, tab Filter

With the Color scale tab you can filter result values in general. Use the Filter tab to control the
results display with regard to particular members.

You have to enter the numbers of the relevant members into the input field Show diagrams for.
Then, with a click on the [Apply] button, you set the filter in the graphic.

Itis also possible to take object numbers from the graphic: First, select the members (multiple
selection via window or by holding down the [Ctrl] key). Then, click the button [Import from
Selection].

The filter settings of the panel also affect the objects in the results tables: For example, when
you restrict the results display in the panel to two members, table 4.1 Members - Internal Forces
will also list only the results of those two members.
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3.4.7 Default Buttons

Buttons are used in many dialog boxes. When you place the pointer on a button, its function
will be displayed as short description after a moment.

The following overview describes frequently used default buttons.

Dlubal ——

Button Description Function
New Opens a dialog box to define an object
Edit Opens a dialog box to modify an object
@ Delete Deletes an object or entry
:1 Select Graphical selection
Qtj Apply Import from the current selection
Library Opens a collection of stored data
Help Opens the help function
E{' Use Applies changes without closing the dialog box
i=‘1 Settings Opens a dialog box for detailed settings
Commes | Ao gt e
Unit's and Settings for units and decimal places
Decimal Places = chapter 11.1.3, page 261
Standard Restores default dialog settings
Set as Default Saves the current settings as default
-"i Font Option to set fonts and font sizes
Colors Option to set colors
Info Displays information about an object

Transfer Selection Transfers selected items from one list to another

Transfer All Transfers all items from one list to another
Save Stores user-defined entries

Import Imports stored entries

Select Selects certain or all objects

Deselect Deletes or cancels all entries

& & B & F e

Table 3.5: Default buttons

I Program RSTAB © 2013 Dlubal Engineering Software




3 Graphical User Interface

3.4.8 Keyboard Functions

IR
I
Dlubal —

Engineering Software

Often required functions in tables and graphical user interface can be accessed with the key-

board.
[F1] Help
[F2] Next table
[F3] Previous table
[F4] Plausibility check for current table
[F5] Plausibility check for all tables
[F7] Selection function in tables
[F8] Copies the table cell above, or shows whole model on screen
[FI] Calculator
[F10] Menu bar
[F12] Saves the model under a new name
[Alt] Menu bar
[Ctrl]+[2] Copies a row of the table to the next row
[Ctrl]+[A] Redo function
[Ctrl]+[C] Copies to the clipboard
[Ctrl]+[E] Exports data
[Ctrl]+[F] Searches within the table
[Ctrl]+[G] Generates entries in the table
[Ctrll+[H] Finds entries in the table and replaces them
[CtrI]+[1] Inserts a row in the table, or imports data
[Ctril+[L] Jumps to a specific row number in the table
[Ctrl]+[N] Creates a new model
[Ctrl]+[O] Opens an existing model
[Ctrl]+[P] Prints the graphic
[Ctrl]+[R] Deletes a row in the table
[Ctrl]+[S] Saves data
[Ctrl]+[V] Clears selection in the table
[CtrI]+[V] Inserts from the clipboard
[Ctrl]+[X] Cuts items in the table
[Ctrl]+[Y] Deletes the content of a row in the table
[Ctrl]+[Z] Undo function
[+]1[-] NumPad |Zoom

Table 3.6: Keyboard functions

Provided that no dialog box is open, the [Enter] key calls up the last used function. Thus, reap-
plication of data is easier, for example placing model or load objects again in the work window.
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3.4.9 Mouse Functions

The mouse functions follow general standards for Windows applications. To select an object
for editing, simply click it with the left mouse button. Double-click the object when you want
to open its dialog box for editing. You can apply these functions to objects of the work win-
dow as well as to entries in the Data navigator.

Model and load objects can be shifted in the work window by drag-and-drop. To copy objects,
hold down the [Ctrl] key additionally. The drag-and-drop function can be switched on and off
in the general context menu (see Figure 11.52, page 287).

When you click an object with the right mouse button, its context menu appears, providing
object-related commands and functions.

Context menus are available in the graphic, the tables and the navigator.

Edit Modal Support...

Delete Nodal Support

Increase Size

Decrease Size

JF

Axis Systems on/off

E\:I Display Properties...

Figure 3.22: Context menu of nodal support in the graphic

By scrolling the wheel button you can maximize or minimize the current model representa-
tion. The pointer position is always assumed as center of the zoom area.

Press the wheel button to move the model directly within the workspace, which means with-
out previously activating the toolbar button [Move, Zoom]. When you press the [Ctrl] key addi-
tionally, you can rotate the model. Rotating the model is also possible by using the wheel but-
ton and holding down the right button of the mouse. The pointer symbols shown on the left
are indicating the selected function.

To rotate the view about a particular node, select the node first. Now, hold down the [Alt] key
and press the wheel button additionally to rotate the model about the selected node.

The options offered by a 3D mouse can also be used for working with the graphical user inter-
face of RSTAB.

Furthermore, RSTAB offers a useful function to display selected objects quickly in maximized
view: First, select the objects in the work window. Now, hold down the shift key [{] and click
one of the buttons available in the View toolbar shown on the left. The work window will show
you a maximized partial view of the object in the selected viewing direction.

Dlubal ——
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3.4.10 Configuration Manager

Iﬂ;f"l The Configuration Manager provides access to all settings available for display properties,
' fonts, toolbars, print headers etc. To open the Configuration Manager, select Configuration
Manager on the Options menu, or use the toolbar button shown on the left.

Configuration Manager - White background &J
Auvailable Configurations Settings
Standard with black background . . |
Skl i b 1. Digplay properties . ............... ..., RE'
White background (current] 2 Programoptions .. ...
Blue background —
3. Toolbars and pulldown menus ... ... &
4. Digplay marginz and stretch factors ... ... ... .. E
S Tablecolors. ... oo &
= B Tablefontz. ............................. |4 {;‘,,
V 7. Printout report header and footer. ... ... ... .. E
v [B) &) (@3] @ (X
Comment

L S

Figure 3.23: Dialog box Configuration Manager

Available configurations

This dialog section lists all configurations that have been user-defined or created during instal-
lation. The setting currently used by the program is shown in bold and indicated as current.

The Standard configuration is preset, it cannot be deleted.

The buttons below the dialog section are reserved for the following functions:

Button Function

Sets the entry selected above as new current configuration

Creates a new configuration from current settings (see Figure 3.24)

Renames the selected configuration

Exports the selected configuration in a file

Imports a configuration from a file

Resets the default values

EIEIPHETEENS

Deletes the selected configuration (not possible for Standard and current)

Table 3.7: Buttons for Available Configurations
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Use the [New] button to save the current settings as a new configuration. A dialog box opens
where you have to enter a Description. An optional Comment makes it easier to select among
various user-defined configurations later.

New Configuration

(S

Description

Blue background

Comment

Option
Set as curent

2

Background with gradient

[ (0] 3 ] I Cancel

L

Settings

Figure 3.24: Dialog box New Configuration

The buttons available in the dialog section Settings provide access to different dialog boxes
with configuration parameters. They are described in the following table.

Button

Description

Function

s

Display properties

Opens the dialog box Display Properties
— chapter 11.1.2, page 258

(1%

Program options

Opens the multi-tab dialog box Program Options
— chapter 7.2.3, page 183

— chapter 9.8, page 222

— chapter 11.1.1, page 257

— chapter 11.1.4, page 263

Toolbars Opens the dialog box Customize
and menus — chapter 3.4.2, page 19
Margins and Opens the dialog box Display Margins and Stretch Factors

stretch factors

— chapter 11.3.11, page 300

> | & | @/ | &

Table colors Opens the dialog box Colors for the table colors
— chapter 11.5.4, page 327
Table fonts Opens the dialog box Font for the table fonts

— chapter 11.5.4, page 327

B

Header and footer
of printout report

Opens the dialog box Printout Report Header
— chapter 10.1.4, page 233

Table 3.8: Function of buttons in the dialog section Settings
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4. Model Data

3 Starting RSTAB
5E To start the program, use the Windows Start menu or the Dlubal icon on the desktop.
D'“bagistf:lB 801 To enter data, a model must be created or opened (see chapter 12.2, page 386).
vl

RSTAB offers different options to enter data: You can define objects in a dialog box, a table
and often directly in the graphic. All input is interactive, which means that graphical input is
immediately reflected in the table and vice versa.

@ For first steps with RSTAB we recommend to try the introductory example that may be helpful
for beginners. You find the corresponding manual available for download on our website
www.dlubal.com/downloading-manuals.aspx

Open the input dialog box

You can access the input dialog boxes and the graphical input in various ways.

Menu Insert

. Insert |
Model Data 4 11 Modes 4
Loads 4 1.2 Materials 4
Load Cases and Combinations ¥ 1.3 Cross-sections 4
Dimensions b 1.4 Member End Releases 4
{3 canment 1.5 Member Eccentricities »
Guidelines N 1.6 Member Divisions 3
line Grid 1.7 Members 4
fz' Clipping Plane 1.5 Modal Supports 3 _Il Graphically...
@ Visual Object 1.9 Member Elastic Foundations  » E Dialog Box.,
£F | Background Layer... 1.10 Member Mon-linearities 4 f Table
111 Sets of Members 4
Figure 4.1: Menu Insert — Model Data
Toolbar Insert
Insert X

YA C Y SIS

Figure 4.2: Toolbar Insert
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Context menu in Data navigator

Project Navigator - Data x

ED RSTAB
- Steel frame hall

== Model Data

& Edit Material... Enter
D"'L_i' EI;OSS:EC & New Material... L\\)
- =] Member
_____ @ Member 8  GotoTable
G-l Member | 3¢ | pelete all Materials Del
G- i) Members | Delete All Unassigned Materials
- &) Nodal Su
----- |38 Member General Data...
""" 9 Member E Units and Decimal Places...
-8 Sets of M
@) Load Cases a EEI Display Properties...
(-] Loads
- Results
[#-+_J Printout Reports
- Guide Objects
-] Add-on Modules
) Stand-Alene Modules
IQData| & Display #Views © Results

Figure 4.3: Context menu of model data objects in the Data navigator

Context menu or double-click in table

1.1 Nodes x

AEES SO E[EEH K FHE S8 F L5

B C [ D E -
Node | Refersnce Coordinate Node Coordinates |
Mo Mode System ¥ [m] Zm] Comment
1 1] Cartesian 0.000 0.000
~ | Cartesian
] 12 2400 -5.240 L
4 v 10.000 -6.000 T
50 - 17,600 -5.240
g &e | Insert Row ctri=1 g% g%
8 | 3= | Delete Row Ctrl=R b
9 -
Mew via Dialog Box...
MNodes | - —r{"e=—nd Rel lMember Eccentricties lMember Divigions lMembem J 4[] [m

Mumber of reference node

Figure 4.4: Context menu in model data tables

The input dialog box can be accessed by means of the context menu (or by double-click) of the
row number.
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Open the edit dialog box
RSTAB provides different possibilities to open a dialog box for editing model objects.

Menu Edit

Edit

¥ | Undo Ctrl+Z

e

B3| copy Ctrl+C
Select 3

ﬁ Find via Number...

By  Delete All

Move/Copy...
Rotate...
Mirrar...

Project...

Seale..,

o
ﬁ Shear...

f Allow Double Members
i

Units and Decimal Places...

Model Data » General Data...
Loads 4

1.1 MNodes »
Load Cases and Combinations 3 i

1.2 Materials 4
Dimensions 4 1.3 Cross-sections 4 ﬁ Dialog Box...
Comments 4 1.4 Member End Releases » ﬁ Table
Guidelines 4 1.5 Member Eccentricities . .

ﬂ Assign Graphically to Members...

Line Grids r 1.6 Member Divisions 4
Background Layers 4 1.7 Members 4

1.5 Modal Supports L3

ﬂE Edit Parameters...

1.9 Member Elastic Foundations  #
1.10 Member Non-linearities »

1.11 Sets of Members 3

Figure 4.5: Menu Edit — Model Data

Context menu or double-click in graphic

9

Edit Node...
K| Delete Node L\:

O% Move/Copy...
-;"_‘n Rotate...
d'h Mirror..,

Mode Marks in Foreground
RI:I Display Properties...
'3 Visibility by Selected Objects
a Visibility by Hiding Selected Objects

Figure 4.6: Context menu of a node in the work window
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Context menu or double-click in Data navigator

Project Mavigator - Data x

E RSTAB -

9@ Introductory Example
=28 Model Data

E| |#) Cross-Sections
.. T 1:HEA300 | DIN 1025-3:1994; Steel 5 235
SN 2 IPE 360 | DIN 1025-5:1994; Steel S 235
-F 2IBUIPE360-3 12 Edit.. Enter
-F 4 1BUIPE 360-1 9 Mew Cross-Section... D\?

----- |&] Member End Reled

@ Member Eccentric x}, Assign Graphically to Members...

----- &1 Member Divisions ﬁ Coltallable

- ) Members M Delete Del
| & Nodal Supports

----- | Member Elastic Fo| [] | select

----- ) Member Menlinea
- |£0) Sets of Members )Y

ﬂData gDisplay _ﬁ\-’iews © Results

Info on Input Errors...

Figure 4.7: Context menu of model data objects in the Data navigator

Context menu or double-click in table

1.1 Nodes *
FE TR EE|FE|O [ [=EH K= FE € S =LA
B C | D | E F -
Node | Refersnce Coondinate MNode Coondinates |§
No. MNode System X [m] Y [m] Z[m] Comment
1 0 Cartesian 0.000 0.000 0.000 | Supported
1] ~ | Cartesian 25.000 0.000 0.000 | Supported
3 | 32| CopyRow — 0.000 0.000 £.000
4 3.000 0.000 -6.261
5 | ¥ Empty Row cr= 6.250 0.000 -6.546
6 |5 12.500 0.000 -7.094
g [E 1=t Row ] 18.750 0.000 £.546
8 | 3= Delete Row Ctrl=R 27000 0.000 5.261
El 25.000 0.000 -6.000 -
B Edit via Dialog Box...
MNodes | [“e—nd Rel | Member Eccentricities | Member Divisions | Members | 144 v[m
Mumber of reference node

Figure 4.8: Context menu in model data tables

The edit dialog box can be accessed by means of the context menu (or by double-click) of the
row number.
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Table input

Input and modifications carried out in the graphical user interface are immediately shown in
the tables, and vice versa. To open the model data tables, use the leftmost button in the table
toolbar shown on the left.

1.1 Nodes b4
|EE= ERENEO @ [=E ] H ke F[E D S F A%
L B [ ¢ [ b E I

No- Loordinate Node Coordinates
Mo. Node System X [m] Z[m] Comment

0 Cartesian 0.000 0.000

I 0 -] Cartesian 0.000 5,000 | Supported
3 0 Cartesian 2.400 -5.240 -
4 0 Cartesian 10.000 -6.000 i
a 1} Cartesian 17600 -5.240
[ 1] Cartesian 20.000 0.000
7 0 Cartesian 20.000 -5.000
8 | 4
] -

MNodes ll‘u‘laterials lCross-Sedicns ll‘u‘lember End Releases lMember Eccentricities lMember Divisions ll‘ll'lembers J | | 4 |>|

Mumber of reference node

Figure 4.9: Button [Table 1. Model Data]

Input in the form of spreadsheet data entered in tables can be quickly edited and imported
(see chapter 11.5, page 321).

Unused objects are highlighted in blue in the tables and the Data navigator.

In each dialog box and table, it is possible to add a Comment specifying the object. You can al-
so use predefined comments (see chapter 11.1.4, page 262). Moreover, comments are part of
ScreenTips for graphical objects.

e K

= | Modal Support Mo, 1:13,14: YYY NMNMN
Support failure under tension

Figure 4.10: ScreenTip of a nodal support
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[
“ | New Mode

j-" Node Between Twao Points

4.1 Nodes

General description

New Node
Node Coordinates | Suppart

Node No.
74

Coordinates Coordinate System 'Cartesian’
Reference

node No.: 0 -

Coordinate

Coordinate X 0.000 ||| [m] c
Coordinate Y: 0.000[2]3] m] 'z

Coordinate Z: [m] ; P (X.Y.Z)
z
Comment
-
oK | [ Cancel

L5 S

Figure 4.11: Dialog box New Node

IR
I
Dlubal

Engineering Software

The geometry of the model is defined by nodes. They are essential for creating members. Eve-
ry node is specified by its coordinates (X,Y,Z). The coordinates usually refer to the origin of the
global coordinate system, but it is also possible to define them in relation to another node.

1.1 Nodes x
EEREFINCO EEEIFE K= FAE I S E A%
T b T ¢ ; B
Node | Reference Coordinate Node Coordinates 7
No. Node System X [m] Y [m] Z[m] Comment B
0 Cartesian 0.000 0.000 0.000 | Supported
2 ] 0 Cartesian - 25.000 0.000 0.000 | Supported
3 0 Cartesian 0.000 0.000 £.000
4 0 Cartesian 3.000 0.000 £.261
5 0 Cartesian 6.250 0.000 £.546
6 0 Cartesian 12.500 0.000 -7.094
7 0 Cartesian 18.750 0.000 £.546
8 0 Cartesian 22.000 0.000 £6.261 -
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Member Divisions | Members | [«[»[r
Coordinate systern ('C'artesian / 'X' /"Y' / "Z'-Cylindrical / 'P'olar / F7 to select)

Figure 4.12: Table 1.1 Nodes

chapter 11.4.16, page 318).

nodes already existing (see chapter 11.4.12, page 315).

The node number is assigned automatically in the dialog box New Node but can be modified in
the input field. The order of the node numbering is not important and gaps are permitted.

To adjust the order of node numbers subsequently, select Renumber on the Tools menu (see

Furthermore, RSTAB provides a special function to create a node on the connection line of two

I Program RSTAB © 2013 Dlubal Engineering Software
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Reference node

In general, coordinates of a node refer to the origin of the global coordinate system. You do
not need to define the node (0/0/0) because RSTAB recognizes the origin automatically.

Any node can be defined as reference node. Even a node with a higher number is allowed to
be used as reference node. Referring to another node may be useful to define for example a
new node in a certain distance to an already known position. The table list with its option "Pre-
vious node" is especially useful in this case.

In the dialog box New Node, you can enter the reference node directly, select it from the list or
define it graphically by using the [\] button.

Coordinate system

The coordinates of a node always refer to a coordinate system that describes the position of
the node in the workspace. Depending on the model geometry you can select between differ-
ent coordinate systems. All coordinate systems are clockwise-oriented.

Cartesian

The global axes X, Y and Z describe a translational expansion (linear). All directions of coordi-
nates are on an equal footing.

* P (XYZ)

Z

Figure 4.13: Cartesian coordinate system

In most cases, nodes can be defined in the Cartesian coordinate system.
X-cylindrical

The X-axis describes a translational expansion. The radius R defines the distance of the node to
the X-axis. The angle © defines the rotation of the coordinates about the X-axis.

The X-cylindrical coordinate system will be applied to represent for example tubular models
whose central axis is the X-axis.

T R R

z

Figure 4.14: X-cylindrical coordinate system

Y-cylindrical
This coordinate system is similar to the X-cylindrical system, but now the longitudinal axis is
represented by the Y-axis.

P (RY.0)

Z

Figure 4.15: Y-cylindrical coordinate system
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Z-cylindrical

The coordinate system is similar to the X-cylindrical system, but now the longitudinal axis is
represented by the Z-axis.

& P (R.H,Z)

Z

Figure 4.16: Z-cylindrical coordinate system

Polar

In the polar coordinate system, the node position is described by a radius defining the distance
to the point of origin and the angles © and ©.

* P (R,0.4)

z

Figure 4.17: Polar coordinate system

If possible, organize the model input with regard to the global coordinate system in such a
way that the X-,Y-, and Z-axes of the coordinate system are in line with the principal directions
of the modeled framework. This allows for an easier definition of coordinates, conditions and
loads.

To define nodes directly in the workspace, open the floating dialog box New Node for graphical
input by clicking the toolbar button shown on the left. Usually, nodes snap on grid points
which are aligned with the active user-defined or global coordinate system (CS).

MNew Mode &J
Node No.
74

Coordinates
Reference —
node: 1] - ‘:‘ ;4
Coordinate —_—
system: Cartesian -
Coordinate IR | [mm]
Coordinate v 3000 [m]
Coordinate Z: 2000 [m]
Reference

Current CS
@ Grid origin
?

e 4

Figure 4.18: Floating dialog box New Node

For more information about user-defined coordinate systems, see chapter 11.3.4 page 283.

When the coordinate system is changed in the table, it is possible to convert node coordinates
automatically to the new system. The following query will be displayed.

Dlubal ——
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== RSTAB
L ! Question No. 56

The coordinate system has been changed!

Shauld the coardinates arginally defined be
transformed inta the new coordinate system?

Mo LCancel

Figure 4.19: RSTAB query

In the same way, you can convert node coordinates with the Previous reference node in rela-
tion to the origin.

Node coordinates

Node coordinates are defined in the coordinate system that you have previously set. When
you model a 3D structure, the node is clearly defined by the coordinates X, Y and Z or the radi-
us and angles. Coordinate parameters and table column titles are changing depending on the
coordinate system.

When the model type has been restricted to a planar 2D system or a continuous beam in the
General Data dialog box, you cannot access all three input fields or table columns.

To adjust Lengths and Angles, select Units and Decimal Places on the Edit menu, or use the
corresponding button in the dialog box.

With the following procedure you can check if all nodes are placed in one plane: Select the rel-
evant nodes and double click one of them to open the dialog box Edit Node. Only those input
fields are filled with coordinates data whose values are conform for all selected nodes. If this is
not the case, you can assign a uniform plane coordinate to the selected nodes now.

Itis possible to import node coordinates from Excel spreadsheets (see chapter 11.5.6, page
329). Furthermore, you can determine node coordinates with the Formula Editor of RSTAB (see
chapter 11.6, page 332). In addition, you can take advantage of several model generators facili-
tating the input (see chapter 11.7.2, page 341).
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To enter accurate, unrounded coordinates, select Full Precision in the dialog box New Node.

fx
\f‘ Measure
&

ok ] [ Cancel

New Node PS

Node Coordinates | Support
Node No.

74
Coordinates Coordinate System 'Cartesian’

Reference

node No.: 0

Full Precision

Coordinate @

system: Value with Full Precision
Walue: 3.25000000008 [m]

Coordinate X: 0.000

oordinate [m] D E-farmat

Coordinate Y: 32505 2 | calculator

Coordinate Z: 0.000 5 Edit Formulas Frecision: [Double

4 Full Precision [

Comment

- =]
[ ok ][ caneel

N

Figure 4.20: Context menu in the dialog box New Node and dialog box Full Precision

Comment

You can enter user-defined notes. Use the button [Apply Comment] to import saved com-
ments (see chapter 11.1.4, page 262).
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4.2 Materials

General description

Materials are required to define cross-sections. The material properties affect the stiffnesses of
members.

A Color is assigned to each material. Colors are used by default in the rendered model for the
representation of objects (see chapter 11.1.9, page 268).

For new models RSTAB presets the two materials that were last used.

New Material @

No. Color Description
2 B Stesl 5 235

Material Constants

Moduluz of elasticity E: 210000.0 | [NAmm?]
Shear modulus G: 80769.25 ¢ | [M/mm]
Puoizson's ratio v 03005+ | [1]
Specific weight ¥: TRE0 x| [kMNAm]
Coefficient of thermal expanzion o | 1.2000E-05:5 x| [17K]
Partial safety factor T 100 [
Material Model

Standard -

Comment

-
ﬂ ok ][ Cancel ]

Lo A

Figure 4.21: Dialog box New Material

1.2 Materials x
==l e S e o H e R A%
B [ C [ D [ E [ F [ G -
Material Material Modulus of Elasticity | Shear Modulus |Poisson’s Ratio | Specific Weight | Coeff. of Th. Bxp. | Partial Factor
No. Description E [kN/cmZ] G [kN/cm2] v[] 7 kMN/m 2] a [1/K] T[]
| Glulam Timber GL28h | DIN 1052:2008-1..] 1260.00 78.00 7077 5.00 5.00E-06 1.30
2 |H Poplar and Coniferous Timber C24 | (INO 1100.00 69.00 6.571 420 5.00E-06 1305
3 | Glulam Timber GL24h | DIN 1052:2008-12 1160.00 72.00 7.056 5.00 5.00E-06 1.30
4 | Steel 5 235) DIN 18800:1990-11 21000.00 8100.00 0.236 78.50 1.20E-05 1.10
5
[ -
< [ T ] r
Nodes lMaterials lCmss-Sections lMember End Releases lMember Eccentricities lMember Divisions lMembers lNodaI Supports J | ‘ > | 4}

Material Description (F7 to import material from library)

Figure 4.22: Table 1.2 Materials

Material description

Any name can be chosen for the Description of the material. When the entered name corre-
sponds to an entry of the library, RSTAB will import the material properties. The import of ma-
terials from the library is described later.

Modulus of elasticity E
The modulus of elasticity describes the ratio between normal stress and strain.

To adjust the settings for Materials, click Units and Decimal Places on the Edit menu, or use
the corresponding button.
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Shear modulus G
The shear modulus G is the second parameter used to describe the elastic behavior of a linear,
isotropic and homogenous material.

The shear modulus of the materials listed in the library is calculated according to Equation 4.1
from the modulus of elasticity E and the Poisson's ratio v. Thus, a symmetrical stiffness matrix is
ensured for isotropic materials. The shear modulus values determined in this way may slightly
deviate from the specifications in the Eurocodes.

Poisson's ratiov

The following relation exists between elastic and shear modulus and the Poisson's ratio v.

E=2G(1+v)

Equation 4.1

When you define the properties of an isotropic material manually, RSTAB will determine auto-
matically the Poisson's ratio from the values of elastic and shear modulus (respectively shear
modulus from modulus of elasticity and Poisson's ratio).

Generally, the Poisson's ratio of isotropic materials is between 0.0 and 0.5. Therefore, for a val-
ue higher than 0.5 (for example rubber) we assume that the material is not isotropic. Before
the calculation starts, a query appears asking if you want to use an orthotropic material model.

Specific weight y
The specific weight y describes the weight of the material per volume unit.
The specification is especially important for the load type 'self-weight'. The model's automatic

self-weight is determined by the specific weight and the cross-sectional areas of the members
used.

Coefficient of thermal expansion a
The coefficient describes the linear correlation between changes in temperature and axial
strains (elongation due to heating, shortening due to cooling).

The value is important for the load types 'temperature change' and 'temperature differential'.

Partial safety factor yu

The value describes the safety factor for the material resistance. Therefore the index M is used.
Use the factor ym to reduce stiffness for calculations according to second-order and large de-
formation analysis (see chapter 7.2.1, page 172).

Do not confuse the factor yw with the safety factors for the determination of design internal
forces. The partial safety factors y on the action side take part in combining load cases for load
and result combinations.

Dlubal ———
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Material model

Two material models are available for selection in the list. The parameters of the material
Q] model Isotropic Thermal-Elastic can be defined in another dialog box that you access with a
click on the [Details] button.

Standard

The linear-elastic stiffness properties of the isotropic material do not depend on directions.
The following conditions are valid:
|zatropic Thermal-Elastic. . e E>0

Standard -

e G>0

o —1T<v

Isotropic thermal-elastic

Temperature-dependent stress-strain properties of an elastic isotropic material can be defined
in a diagram or imported from [Excel]. These properties will be considered for member and
surface elements subjected to thermal load (changes or differences in temperature).

Material Model - Isotropic Thermal-Elastic | Cr-Mo Steel Cr 2 1/4 ==
Settings Temperature Diagram
Temperature Modulus of Elast. | Shear Modulus Poisson's Ratio | Coeff. of Th. Bxp. | | Temperature - Cosfficient of Thermal Expansion
T[C] E kN/em?] G [kN/em?] vH a[1/K]

1 -200.0 22477740 864527 0.300 1.2000E-05

2 -1290 220640.0 B84861.5 0.300 1.2000E-05 £

3 -70.0 216503.0 832704 0.300 1.2000E-05

4 210 210987.0 81148.8 0.300 1.2000E-05

5 93.0 2054710 73027.3 0.300 1.2000E-05

[ 149.0 2027130 77966.5 0.300 1.2000E-05

7 2040 198576.0 763754 0.300 1.2000E-05

8 260.0 1951280 75049.4 0.300 1.2000E-05

9 3160 1309920 734583 0.300 1.2000E-05

10 3710 186855.0 71867.1 0.300 1.2000E-05

il 4270 1813330 637456 0.300 1.2000E-05

12 4820 176512.0 67889.2 0.300 1.2000E-05

13 538.0 169617.0 65237.3 0.300 1.2000E-05

14 593.0 1634120 62850.6 0.300 1.2000E-05

15 £49.0 1851380 59668.3 0.300 1.2000E-05

T +T
Parameter Options
Mumber of steps: Puoiggon's ratios identical
181

Reference temperature Comment
Fieference temperature; 200 [Tl Crho Steel Cr21/4
El

Figure 4.23: Dialog box Material Model - Isotropic Thermal-Elastic

The Reference temperature defines the stiffnesses for those members that do not bear any
temperature loads. For example, when a reference temperature of 300 °C is set, RSTAB applies
to all members the reduced modulus of elasticity of this point of the temperature curve.

With the setting in the dialog section Options you decide if identical Poisson's ratios are applied
to the complete temperature diagram. Remove the checkmark to access the table column
Poisson's Ratio when you want to enter individual entries.

Click the [Save] button in the dialog box to save the stress-strain diagram so that you can use it
for other models. Use the [Load] button to import user-defined diagrams (see Figure 4.24).
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Load Dialog Box Data @

Name

Structural Steel 5 355

1.4571 [hot-ralled steel] -
1.4571 [rebars, round steel, -beams
Structural Steel 5 235

Structural Steel 5 275

Struch
Structural Steel 5 420
Structural Steel 5 460

]

[ (0] 8 ] [ Cancel

L A

Figure 4.24: Dialog box Load Dialog Box Data

Material Library

The properties of many materials are stored in a comprehensive database that can be extend-
ed.

Open the library

To access the library, click the [Material Library] button (cf. Figure 4.21, page 46) in the dialog
box New Material. You can open the database also in table 1.2 Materials (cf. Figure 4.22, page
46): Place the cursor into table column A and click the button [...] shown on the left, or use the
function key [F7] on the keyboard.

i Material Library ===

Fitter Material to Select
M aterial categary group: M aterial Description Standard i
Ol ~ | | Steel 5 235 B EN 10025-2:2004-11 E
I Stesl S 275 B EN 10025-2:2004-11 1
Material category: -
W Steel v || Steel S 450 B EN 10025-2:2004-11
W Stesl S 275N B EN 10025-3:2004-11
Standard group:
W Steel S 275 ML B EN 10025-3:2004-11
EEn T M Steel 5 355N B EN 10025-3:2004-11
Standard: W Stesl S 355 ML B EN 10025-3:2004-11
Al - (I SteelS 420N B EN 10025-3:2004-11
W Stesl S 420 ML B EN 10025-3:2004-11
W Stesl S 460N B EN 10025-3:2004-11
W Stesl S 460 NL B EN 10025-3:2004-11
W Stesl S 275 M B EN 10025-4:2004-11
[ Include invalid... W Stesl S 275 ML B EN 10025-4:2004-11 e
[ Favarites anly... ) K
Material Properties. Steel 5 355 | EN 10025-2:2004-11
E Main Properties
Modulus of Elasticity E 210000.000 | MPa
Shear Modulus G 80769.200 | MPa
Poisson’s Ratio v 0.300
Specific Weight r 78.50 | kN/m?
Coefficient of Thermal Expansion o 1.2000E-05 | 17K

[ Additional Properties

Coefficient for Limiting Stresses of Welds w 0.200
Comelation Factor for Fillet Welds Bw 0.500
[ Thickness Range t <= 40.0 mm
Uttimate Strength fu 510.000 | MPa
Yield Strength Fy 355.000 | MPa
[ Thickness Range t > 40.0 mm and t < 80.0 mm
Uttimate Strength fu 470.000 | MPa
Yield Strength Fy 335.000 | MPa

Ok ] [ Cancel

L A

Figure 4.25: Dialog box Material Library
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Select a material from the list Material to Select and check the corresponding parameters in the
lower part of the dialog box. Click [OK] or [] to import it to the previous dialog box or table.

Library filter

As the material library is very large, you find various selection options available in the dialog
section Filter. You can filter the material list according to Material category group, Material cate-
gory, Standard group and Standard. In this way, you can reduce offered data.

Material category:

Cal ivi

[ Concrete
[Lightweight Concrete
W Steel
W Steel [Steel Humbers)
[ 5tainless Steel
[ 5tainless Steel [Steel Mumbers)
[H Softwood Timber
W Hardwaood Timber
[ Glulam
[ Board Material
§ [ Timber ace. ta Non-Euopean Standards
Fiter Ot azonm

Material category group: [ Alurninium

OGlass
Dl - OFai
OGas

[ Concrete M 5ol

W Metal [ Cast Iran

[ tetal (Key Humbers) [ Cable

& Timber W Reinfarcing Steel

Ot azonm W Frestressing Steel

[ Glass and Fail [E Copper

OGas [H Copper (Copper Numbers)
W Sail [ tetal [Stress-Strain-Diagram)

Figure 4.26: Filter for Material category group and Material category

Create favorites

Often, the use of a few materials is already sufficient for daily engineering work. You can mark
these materials as your favorites. Use the button [Edit Favorites] (see Figure 4.28) to open the
dialog box for defining preferred materials.

Filter Material Library - Favorites.
M aterial categary group: M aterial Description Standard i
@ Concrete - @ Conerete C12415 B EM 19932-1-1:2004/4C:2010
[1| @ Conerete C16/20 B EM 19932-1-1:2004/4C:2010
ilatcislcaizogn) [ Concrete C20/25 B EN 1992-1-1:2004/4C:2010
OConcrete ¥ | || @ Concrete C25/30 B EM 193241
Standard group: - Lo JENR8S2-1-1:200 .
[1| @ Conerete C35/45 B EM 19932-1-1:2004/4C:2010 L
EREN 7| |0| B Corerete C40/50 B EN 199211:2004/4C200 |
Standard: [[J| @ Cancrete C45/55 B EN 1932-1-1:2004/AC:2010
Al - [1| @ Conerete C50/50 B EM 19932-1-1:2004/4C:2010
[1| @ Conerete C55/57 B EM 19932-1-1:2004/4C:2010
[1| @ Conerete CEO/75 B EM 19932-1-1:2004/4C:2010
[1| @ Conerete C70/85 B EM 19932-1-1:2004/4C:2010
[1| @ Conerete £20/95 B EM 19932-1-1:2004/4C:2010
[1| @ Conerete £904105 B EM 19932-1-1:2004/4C:2010

EEE Dl
Figure 4.27: Dialog box Material Library - Favorites (dialog section)
The dialog box looks like the material library. You can use the filter options described above. In

the dialog section Material Library - Favorites, you can select your preferred materials by ticking
their check boxes. To change the sequence of materials, use the buttons [A] and [V].
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After closing the dialog box, the material library presents a clear favorites overview as soon as
you activate the option Favorites only.

- \
i Material Library [

Fitter Material to Select
Material category group: M aterial Description Standard
Ol + | | Conerete C12/15 B EN 1932-1-1:2004/AC:2010
[ Concrete C20/25 B EN 1932-1-1:2004/AC:2010

M aterial categony: B Conar B
mE v | M Steel 5 235 I EN 10025-2:2004-11
S g I Stesl S 275 B EN 10025-2:2004-11

Al - W Stesl S 355 B EN 10025-2:2004-11
Standard:

All -

[T Include irvalid...
Favorites only... | ) -

Material Properties. Concrete C30/37 | EN 1992-1-1:2004/AC:2010
E Main Properties -
Modulus of Elasticity E 33000.000 | N/mm2
Shear Modulus G 13750.000 | N/mm2
Poisson’s Ratio v 0.200
Specific Weight T 25.00 | kN/m?
Coefficient of Thermal Expansion o 1.0000E-05 | 1/°C

[ Additional Properties

Characteristic Cylinder Compressive Strength Fex 30.000 | N/mm2 =
Characteristic Cube Compressive Strength Feuk 37.000 | N/mm2 1
Mean Cylinder Compressive Strength fem 38.000 | N/mm2

Mean Auxial Tensile Strength Fotm 2.500 | N/mm2

5% Fractile of fxial Tensile Strength Fetk:0.05 2.000 | N/mm2

95% Fractile of Axal Tensile Strength Fetk:0.35 3.800 | N/mm2

Mean Secant Modulus of Blasticity Ecm 33000.000 | N/mm2

Uktimate Strain for Pure Compression Ect -2.200E-03

Uttimate: Strain at Failure Eclu -3.500E-03

Parabola Exponent n 2.000

Uktimate Strain for Pure Compression &2 -0.002 e

Ok ] [ Cancel

" 4

Figure 4.28: Dialog box Material Library with option Favorites only

With the check box for Include invalid in the Filter dialog section you can decide if materials of
'old' standards also appear in the library.

Add materials to library

The Material Library can be extended. When a new material is added, it can be used for all
available models.

Click the [New] button in the library (to the right of the [Favorites] button, see Figure 4.28). The
dialog box New Material opens (see Figure 4.29). You can see that parameters of the entry se-
lected in the list Material to Select are preset. So creating a new material is easier when you
choose a material with similar properties before you access the dialog box.
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-
New Material

[S5)

Material Description

Steel 5 235 [reduced)

Fitter
M aterial category group:

[ Metal

Material category

M Steel

Standard group:
B EN

Standard:
B EN 10025-2:2004-11

[] Favarite

Material Properties.

Bl Main Properties
Modulus of Elasticity E
Shear Modulus G
Paisson’s Ratio v
Speciic Weight i
Coefficient of Thermal Expansion o

- @@

Partial Safety Factor M
Bl Additional Properties
. Coefficient for Limiting Stresses of Welds Cw
[ Thickness Range t < 40.0mm
Uttimate Strength fu
Yield Strength Fy
M [ Thickness Range t > 40.0mm and t < 100.0mm
Ultimate Strength Fu
Yield Strength Fy
-
Comrent: Feduced material properies

20000.00 | kN/cm?2
8000.00 | kN/cm2
0.300
78.50 | kN/m?
1.2000E-05 | 17K
1.00

0.550

33.00 | kN/em?2
22.00 | kN/em?2

L

Figure 4.29: Dialog box New Material

Use the buttons shown on the left to create and edit categories.

-

Edit Material Category

[S)

Description
Concrete
Lightweight Concrete

eel (Steel Numbers)
Stainless Steel

Softwood Timber
Hardwood Timber
Glulam

Board Material

Timber acc. to Non-Euro
Masonry

Aluminium

Glass

Fail

=

Stainless Steel (Steel Nu 3

Material Category Data
A . .
i Drescription: Material Category Group:
Steel [ tetal
K
(] 8 ] [ Cancel

Lo

Figure 4.30: Dialog box Edit Material Category

To adjust the sequence of entries, use the buttons [A] and [V].

Saving user-defined materials

RSTAB 8.01\General Data.

Enter the Material Description, define the Material Properties, and assign the material to the ap-
propriate categories for Filter functions.

If you use customized materials, you should save the file Materialien_User.dbd before in-
stalling an update. You can find it in the master data folder of RSTAB 8 C:\ProgramData\Dlubal\
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4.3

General description

Cross-sections

Before you can enter a member, a cross-section must be defined. The cross-section properties
and material characteristics that are assigned determine the stiffness of the member.

Each cross-section has its own Color that can be used in the model to represent different pro-
files. Colors are controlled in the Display navigator with the option Colors in Rendering Accord-
ing to (see chapter 11.1.9, page 268).

You do not have to use each defined cross-section for input in the model. Thus, when model-
ing the structure, it is possible to make experiments without deleting cross-sections. Please
note, however, that the cross-sections cannot be renumbered.

To represent a tapered beam, you have to define different start and end cross-sections for the
member. RSTAB determines the variable stiffnesses along the member automatically.

p
New Cross-Section

No. Color Cross-Section Description

G | IPE 270 | Ewronarm 19.57
Crozz-Section Properties | Batation | I odify

Cross-Section Properties

(0] (e ) (] [ ]
ENENEY

IPE 270 | Eurenorm 18-57

EE

Moments of inertia

Tarsioh J: 16.00 5 |+| [em#]
Bending Iy : 5790.00 > ¢ | [cm*]

Iz : 42000 - | [cm#]

Cross-sectional areas

: 5 S
Auial A 4590+ | [emi] 5] ¥
Shear By 2300 | [emi]

6.6

ba: 165812 [em?] ]
Inclination of principal axes

w [

Angle

Overall dimensions [for non-uniform temperature loads)

- =

[mm]

wian b [ 0 EEEEE
Depth h: [rm]

Material

W 3| Stesls 235 | EM 10025-2:2004-11 -
Comment

@&l

0K ] [ Cancel ]
\ J
Figure 4.31: Dialog box New Cross-Section, tab Cross-Section Properties
1.3 Cross-Sections x
I E | €0 | [F (= [E ¥ a3 | [FE ESEeEa PARLEELEARL
B_ [ € [ D [ E [ F [ 6 [ H [ 1 T J ]
Section Cross-Section Material Moments of Inertia [cm4] Cross-Sectional Areas [cm<] Principal Axes | Rotation |[—
No. Description Mo. TorsionJ | Bending |y | Bending Iz Hdal A Shear Ay | Shear Az o] o' ]
[ T [W 1645 | AISC 3 Jl 2 46.20| 24391.16 1365.24 85.81 4313 3414 0.00 0.00 | =
2 |CJT w640 AISCS o 2 3288| 21860.79 1202.91 76.13 3850 021 0.00 0.00
3 |W® Crcle 300 I 4 | 795215603. | 397607801. | 397607801. | 70685.83 | 59903.25| 59903.25 0.00 0.00 |—
4 |WB T-Rectangle 20435 H 3 60029.02| 71458.33( 2333333 700.00 583.33 583.33 0.00 0.00
5 |M@ SHS =x0.125/A5C13 [ 2 118.21 74.09 74.09 839 419 419 0.00 0.00
6 |H@ cHs 55610258 A5C [l 2 1259.22 631.10 631.10 2774 13.77 1377 0.00 0.00
7 |MT waa1lAScy m 2 11.65 313422 406.66 35.74 227 1210 0.00 0.00| -
4 | [ b
Nodes | Materials | Cross-Sections ll‘u‘lember End Releases lMember Eccentricities lMember Divisions lMembers lNodaI Supports J | ‘ 2 |>|

Cross-section description (F7 to import cross-section from library)

Figure 4.32: Table 1.3 Cross-Sections
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You do not need to enter the cross-section properties manually. RSTAB provides an extensive
and extendable cross-section library as well as import options.

Cross-section description

The Cross-Section Description can be selected freely. When the entered cross-section name cor-
responds to an entry of the cross-section library, RSTAB will import the cross-section parame-
ters. In this case, it is not possible to change the values for the Moments of Inertia and the area
Axial A. For user-defined cross-section descriptions you can enter constants and cross-section
areas manually.

The characteristic values of parameterized cross-sections are also imported automatically. For
example, when you enter "Rectangle 80/140", the cross-section parameters of this cross-
section will appear.

The selection of cross-sections from the library is described later.

Itis also possible to use a rigid dummy cross-section to model couplings. RSTAB applies stiff-
nesses to this cross-section type like for a coupling member. Enter the name Dummy Rigid as
description for the cross-section without defining the cross-section values in detail. In this way,
you can use members with a high degree of stiffness, taking account of releases or other mem-
ber properties. A new variant in RSTAB 8 is the member type Rigid Member (see page 75), so
the definition of a Dummy Rigid is no longer necessary.

Material no.

The cross-section's material can be selected from the list of already defined materials. The as-
signment is made easier by material colors that are used by default for the rendered graphical
representation.

In the dialog box New Cross-Section, you can see three buttons below the material list. Use
these buttons to access the material library, to create a new material or to edit materials.

For more detailed information about materials, see chapter 4.2, page 46.

The option Hybrid available in the dialog box for rectangular timber cross-sections can be ac-
cessed only for parameterized timber profiles. Use this option to assign specific material prop-
erties to cross-section elements if different material grades are provided (for example timber of
low class for webs).

With a click on the [Edit] button you can open the dialog box Edit Hybrid Material.

Edit Hybrid Material -
- A ] B

Part
No. Material description

Ref
Mat.

[ 3 - Glulam Timber GL24c | EN 1194:1999-04 b1
4 - Coniferous Timber C30 | DIN 1052:2008-12 ~ O

1 Concrete C30/37 DIN 1045-1:2008-08 1

2 Steel 5235 DIN 18800:1990-11
3 Glulam Timber GL24c  EN 1154:1535-04 =

4 | Coniferous Timber C30 | DIN 1052:2008-12

e = E] &
(] 3 ] [ Cancel ]

L 4

Figure 4.33: Dialog box Edit Hybrid Material
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Assign materials to the single cross-section parts according to the graphical scheme. They can
be selected from the list. One of the materials must be defined as Reference Material used to
determine the ideal cross-section properties.

Moments of inertia

The moments of inertia are required for the cross-section stiffness: The torsional constant J de-
scribes the stiffness against rotation about the longitudinal axis. The second moments of area
lyand I, describe the stiffnesses against bending about the local axes y and z. Axis y is consid-
ered to be the “strong” axis. The local cross-sectional axes are shown in the dialog graphic of
the dialog box New Cross-Section.

The moments of inertia for unsymmetrical sections are displayed about the cross-section's
principal axes u and v.

Moments of inertia as well as cross-sectional areas can be adjusted with the help of factors in
the dialog tab Modify. In the table, you can access the tab with the [...] button that appears
when you click into the table cell.

Cross-Section Properties | Rotation | Modify
Modify Cross-Section Properties via Factor

Moments of inertia

(Original Multiplier factor Modified
[em#] [l [em®]
J: B6.70 WE 3335
ly: 33740.00 1.0005 33740.00
lz: 1E76.00 1.00= 1676.00

Cross-sectional areas

(Original Multiplier factar todified
lem?] [l lem?]
A 48.80 1.005 > 98.80
By 46.35 1,005 46.35
Azl 3962 1,005 3962

Figure 4.34: Dialog box New Cross-Section, tab Modify
With the entry in Figure 4.34, RSTAB considers the torsional constant only with 5 %.

Cross-sectional areas

The cross-section parameters of the cross-sectional areas are subdivided into the total area
Axial A and the shear areas Shear A, and A..

Shear area A, relates to the moment of inertia I, shear area A; relates to |l,. Using a correction
factor k we see the following correlation existing between the shear areas A, and A; as well as
the total area A.

Equation 4.2

« :i'J.J.Q%y(X) A

y/z =2
2y At
Equation 4.3
where A Total area of cross-section
Ly Moments of inertia of cross-section
Qziy0 Statical moments of cross-section at location x
tw Width of cross-section at location x
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Shear areas Ay and A; affect the shear deformation which should be taken into account espe-
cially for short, massive members. When the shear areas are set to zero, the influence of shear
will not be considered. Parameters can also be controlled in the dialog tab Global Calculation
Parameters of the dialog box Calculation Parameters (see Figure 7.14, page 176). If extremely
low values are set for shear areas, numerical problems may occur because the shear areas are
contained in the denominator of equations.

Select the values for cross-section areas realistically. Extreme differences in the cross-sectional
areas of cross-sections involve significant differences in stiffness that may lead to numerical
problems when solving the equation system.

Angle of principal axes a

The principal axes are described with y and z for symmetrical sections, and with u and v for un-
symmetrical sections (see above). The rotation angle of principal axes o describes the position
of the principal axes in relation to the standard system of coordinates for symmetrical sections.
For unsymmetrical sections it is the angle between the y-axis and the u-axis (see graphicin the
left margin above). This angle is defined clockwise as a positive angle. When symmetrical
cross-sections are set, angle o is 0. The inclination of principal axes for sections from the library
cannot be edited.

The angle of rotation for the principal axes is determined by the following equation:

2-1
tan2g = — %=
Z_Iy

Equation 4.4

When you work with 2D models, only 0° and 180° are allowed to be set as cross-sectional an-
gles of rotation.

Cross-section rotation o'

The angle of rotation o' describes the angle about which the sections of all members using
that cross-section are rotated. This angle represents a global cross-sectional angle of rotation.
In addition, each member can be rotated separately about a member rotation angle .

Moreover, the dialog tab Rotation provides the option to Mirror nonsymmetrical cross-
sections. Use this option for example to put an L-section into the correct position.

General | Fotation | Modify L 100x50x6 fy

Cross-Section Rotation . 50.0

Fotation about -axis
Angle o 0.005+ 11

Mirror [for nonsymmetrical cross-zections)
| About y-ariz

About z-axis

100.0

fro]
) & E T E = ([«

Figure 4.35: Dialog box New Cross-Section, tab Rotation

When you import a cross-section from the cross-section library or SHAPE-THIN, you do not
need to take care of the angle a'. RSTAB imports this angle in the same way as the other cross-
sectional values. For user-defined sections, however, you have to determine the angle of prin-
cipal axes yourself and to adjust it manually by means of the cross-section rotation.
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Overall dimensions

Width b and Depth h of the cross-section are relevant for temperature loads.

Cross-section library
Numerous cross-sections are already available in the cross-section data base.

Open the library

In the dialog box New Cross-Section and in table 1.3 Cross-Sections, you have direct access to
frequently used cross-section tables:

X
R - T DI T N .g.;:&cl
[B_| [ [ D [ E [ F T &6 [ H T 1 | | K I L |
aterial Moments of Inertia [cm 4] Cross-Sectional Areas [cm2]  Principal Axes| Rotation Overall Dimensions [mm]
Mo. | Torsion J | Bending |y | Bending |z | Aodal A IShear Ayl Shear Az | [] | o[ | Width b | Depth h | Comment |

New Cross-Section

No. Color Cross-Section Description @ H.HM.. . . .
7 ;
. B EEEOEEE D

General | Ratation | Madify

Figure 4.36: Buttons of frequently used cross-sections in table (above) and dialog box (below)

Use the button [Import Cross-Section from Library] to access the complete cross-section data-
base. When you work in the table, place the cursor into table column A to enable the [...] but-
ton which you can use like the function key [F7] to open the cross-section library.

Cross-Section Library @

Rolled Parametric - Thin Parametric - Massive Parametric - Timber

) (a])(z] [o)le](e](n]

[l fijl) e)](a] (z](e](o]lm]

l2lln) m=epllzllz]lz) (w)fa](z]lx]
EYEAFEY

EERENE

ENENEN[

%

Z.KZ. 2180, k2180 User-Defined From Cross-Section Program

L5 4

Figure 4.37: Cross-Section Library

The cross-section library is divided into several sections which are described on the following
pages.

Rolled cross-sections
The table values of many rolled cross-sections are stored in a database.

First, click one of the ten buttons to define the Cross-Section Type. Another dialog box opens
where you select the Table. Then, select an appropriate Cross-Section (see figure below).
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All -

Manufacturer/Standard:

All -

Cross-zection shape:

All -

Cross-section note:

All
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Favorites group:
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Rolled Cross-Sections - [-Sections

=

Cross-Section Type To Select

Tes
()il I

IH
TIcs
TIvs
Tovs
I
I
Iw
Iw
Manufacturer/Standard group. THe

1] - TH

Fitter

Manufacturer/Standard

Al - Tue
Cross-section shape:

Al -

Cross-section note: I
l I He

[ includs invalid IHe

[7] Favorites aroup:
E] =d|}b &

Manufactwer/Standard *

== GOST, 1994

== GOST, 1994

Bl GB11263-98

Bl GB 1126305

= HER 5884

= HER 5884

=1 NBR 5884

) KS D 3503, 351572

) KS D 3603, 3515/

i KS D 3603, 3515/

1ol CAN/CSASIED

Iel CAN/CSASIED

Iel CAN/CSASIED

Iel CAN/CSASIED! (=

Iel CAN/CSASIED
BS 412003

i3 BS 41:2003

@ IS G 3192 (RSA)
25 B9 4-1:2003

= 15 8087983

= 15 8087383

== |5 B08:1983

== |5 B08:1983

== |5 B08:1983

== |5 B08:1983
Arcelobittal
Arcelotittal [2011)

Arcelorhittal S

To Select

Cross-Section

UBP 203x203x54
UBP 2544254163
UBP 254x254x71
UBP 254x254x85
UBP 305x305:73
UBP 305x305+88
UBP 305x305+95
UBF 305x305x110
UBF 305x305x128
UBF 305x305x143
UBF 305x305x188
UBF 305x305x223
UBF 356x368x109
UBF 356x368x133
UBF 356x368x152
UBF 356x368x174

UBP 203x203x45 | BS 4-1:2003

2058

20.02

Material

W1 - Steel § 235JR | EN 10026:1334-03 -

UBP 20320345 | BS 4-1:2003

ud

[em]

MEED

Figure 4.38: Selecting a rolled cross-section

In the dialog section Filter, you can filter library entries by different criteria: Manufacturer/Stan-
dard group, Manufacturer/Standard, Cross-section shape and Cross-section note. In this way, it is
easier to overview the offered tables and cross-sections. Displayed data can be sorted by click-
ing the headings of table columns.

If cross-sections of old standards are needed, tick the checkbox for Inclusive invalid in the dia-
log section Filter to display also such sections.

Create favorites

Preferred cross-sections can be set as favorites. To access the dialog box for creating favorite
cross-sections, use the button [Create New Favorites Group] in the right corner of the Filter dia-

log section.

Rolled Cross-Sections - I-Sections - Favorites - American Steel

Cross-Section Type Select Favorites
Table
Iw
R[N W e
Is
2l i
7w
IM
THP
Iw
Fitter
Manufacturer/Standard group:
E5 AIST -
Manufacturer/Standard
&l -
Cross-section shape:
&l -
Cross-section note:
&l
(] Inglude invalid.
g G
= (%
x

Manufacturer/Standard
= asCY
= AlSCY
= AlSCY
= AlSCY
= AISC13
IS AISC13

ard
S AM Standard
= &M Standard

Select Favorites.

(fisssssvssssSsssssssss s

Cross-Section

HD 360:147
HD 3R0x162
HD 360:173
HD 360196
HD 400x218
HD 400237
HD 400262
HD 400287
HD 400314
HD 400347
HD 400382
HD 400421
HD 400463
HD 400509
HD 4004551
HD 400:552
HD 400634
HD 400x677
HD 400744
HD 400:818
HD 400300
HD 400330
HD 400:1088

HD 380x134 | AM Standard

35.60

HD 360134 | AM Standard

ud

[em]

Figure 4.39: Dialog box Rolled Cross-Sections - I-Sections - Favorites
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The dialog box looks like the cross-section library. You can use the filter options described
above. In the dialog sections Select Favorites, you can choose preferred tables and cross-

After closing the dialog box, the cross-section library presents a clear overview of favorites as
soon as you activate the option Favorites group.

Rolled cross-sections can be combined by specifying parameters.

Combined Cross-Sections - I-Sections S
Cross-Section Type Combination Type 20K HE B 300 + UB 178x102x19 | Euronarm 53-62 + BS
IT Twice Spliced
T Crasswise with One Half [Left)
I H Crosswise with Dne Half (Right
i 3 Sections
* i 3 1-5ections (B)
4 Twa Interlocking Beams
Table Select
Table ’ Manutacturer/Standard Eloss—Secl\or: .
- I IFE B Euonom 1357 HE E 180
s T HE & B Euonom 5362 HE & 200 B
Manufacturer/Standard group: 1= Euro HE B 220 = .
'z
EEN « THEM B Euonom 5362 HE E 240 L h/2
HE B 250
Manufacturer/Standard HE B 200
A - HE B 300 &
HE B 320
Cross-section shape
HE B 340 -
Al -
) Table Manufacturer/Standard * || Cross-Section -
Cross-section note: |E
Al Tuc 5 BS [ UB 20360223
T IPM Arbed UB 20341 3425
T IPE Arbed UB 2031 33630 Material
THE Arbed UB 254w1 02522 1 - Steel 5 235 | EN 10025-2:2004-11 -
T HD Arbed UB 2541102425
[] Inchude ireealid...
THL Arbed UB 2544102428 o
[ Favoites group THFP Aibed UB 25dw1 46431
ein wersuch =) Tw rbed - UB 2457 = 2K HE B 300 + LIB 178102613 | Eurancm 5362 + B5

Figure 4.40: Dialog box Combined Cross-Sections - I-Sections

Use the [Save] button to save a combined cross-section. RSTAB stores it with its accurate de-
scription (for example 2IK HE B 300 + UB 178x102x19 in the figure above) in the category User-
Defined from where you can reimport it later.

Parametric cross-sections - thin

With the offered input fields you can freely define parameters for a cross-section composed of

()] o]
o]z ()]

sheets. The cross-section values will be calculated according to the theory for thin-walled
cross-sections. The theory applies only to cross-sections whose element thickness is clearly
smaller than the respective element length. If this condition is not fulfilled, define the cross-
section in the Massive category (see Figure 4.42), if possible.

Parameter a represents the weld root, not the fillet radius (see figure below).
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Welded Cross-Sections - I symmetric @

Cross-Section Type Parameters

e
\E 8.0 [mm]
o) (= ]m(m]
Bl

w0

Material

2 - Steel 5 235 | EN 10025-2:2004-11 -

15 33011E60/812/0

L 4

Figure 4.41: Input dialog box of a parameterized, thin-walled cross-section

Use the button shown on the left to import the parameters of a rolled cross-section. By using
the selection function you can avoid entering lots of parameters.

Use the [Save] button to save a parametric cross-section with its exact name, for example
IS 330/160/8/12/0 in the figure above. Click the [Load] button shown on the left to import it.

Parametric cross-sections - massive

With these input fields you can freely define the parameters of massive cross-sections (for ex-
ample reinforced concrete sections). The cross-section values will be calculated according to

the theory for massive cross-sections provided for elements with distinctive wall thicknesses.

Solid Cross-Sections - Floor Beam &J

Cross-Section Type Parameters
Al - 2

b 1200.015 ¢ [mm] b

4 220,08 [mm] r j

s [ 200 el :': =

Y % ¥
z
LSl

& (<

Material

[E1 - Conerete C30437 | EN 1932-1-1:2004/4C:2010

EE
FB 750/1200/220/250

L 4

Figure 4.42: Input dialog box of a massive cross-section
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Parametric cross-sections - timber

With the offered input fields you can freely define parameters for timber cross-sections. The
cross-section values of both solid and combined cross-sections will be calculated according to
the theory for massive cross-sections.

Timber Cross-Sections - Hollow Rectangle with Vertical Connection Lines @

Cross-Section Type Parameters

0 o
b 360.01+| [mm]
m hi: 80.05 x| [mm]
e
o
Coefficient of compliance
e [_ommEhn
=l f

&
Material
[H3 - Gluelam Timber GL24h | EN 1194:1333-04 -
Hybrid... @)
HSY 400./360/80/20/60/0.650
Ok ] [ Cancel

L S

Figure 4.43: Input dialog box of a timber cross-section

Ticking the option Coefficient of compliance allows you to determine the effective stiffnesses
for composite structural components from semi-rigidly connected cross-section elements, for
example according to DIN 1052:2008-12, 8.6.2 (3). In this case, specify the reduction factors y.

When you work with a material of the type Hybrid, use the [Edit] button to assign the proper-
ties of the cross-section parts (see Figure 4.33, page 54).
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User-Defined User-defined cross-sections

Import saved cross-section

Click the [Load] button shown on the left to open a dialog box where all cross-sections created
with the help of the Save function are displayed.

Properties of User-Defined Cross-Sections @
Table Cross-Section Description Cross-Section Properties
SHAPE-MASSIVE J 2299 [emé]
SHAPE-THIM 15415 500/200/12416/0 - 11622.70 [emé]
2IK0 15415 410/410/25/40/0
[EN - e
A 62,83 [cmi]
By 38.40 [emi]
Aa: 24,438 [emi]
o 0.00 7]
u: 1.284 [m? /m]
Type: @ Open
Clozed

Buckling Curve

According ta EM According to DIM
BCy: |C BCy: o
BCz: |c BCz: o

According to EM (fy =460 M)
BCy: |C

@ BCz: |C

(] 8 ] [ Cancel

Figure 4.44: Dialog box Properties of User-Defined Cross-Sections

Create a user-defined cross-section

Click the [Create] button shown on the left to create user-defined cross-sections.

"
Create User-Defined Cross-Section @
Table (e.g. "HPmy"} Mame (e.g. “10x10x52") Diverse Cross-Section Values
Special CS Custorn-1 Suface area A 0.000 %+ [m? /m]
Moments of Inertia 7 _
Cross-section wpe @) Open (17 by 5t enant]
. . = 4 _

Tarsion I7: R | [om] ) Closed (17 by Bredt]
Bending ly: 0005 ¢ [m?]

ke 0,002 femé] Buckling Curve

According to EM According to DIN

Cross-Sectional Areas
Axial A 00015 »| [om?]
Shear Ay 0005 ¢ [em?]

Az 00015 7| [cm?]
Principal Axis
Angle o 000+ 7]
Dimensions (for Temperature Loads) Stress Points
‘width W 0.0 x| [mm]
Height h: 0.0 [mm]
ok [ conce

Figure 4.45: Dialog box Create User-Defined Cross-Section

Enter the Table to define the place where the cross-section is managed. Specify also the Name
to describe the new cross-section. Then, enter the cross-section parameters and define the
buckling curves.
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Cross-sections from cross-section program

Itis also possible to import cross-sections from the DLUBAL cross-section programs SHAPE-
THIN and SHAPE-MASSIVE.

Please note that the cross-sections must be calculated and saved in SHAPE-THIN or SHAPE-
MASSIVE before the cross-sectional values can be imported.

Import cross-section table from ASCII file

Use the button in the bottom left corner of the library to import a complete cross-section table
from a file. The file must be a comma separated values file (CSV). Any Excel file can be saved in

this format. Make sure that the syntax of the ASCII table corresponds to the definition parame-
ters of the corresponding RSTAB cross-section table.

Example: Import of double symmetrical I-sections

The cross-sections are managed in the IS table (cf. Figure 4.41). For IS cross-sections, the fol-
lowing parameters are required: h, b, s, t, a. The table in Excel is structured as shown below

A B C D E F
1 Description h b s t a
2 Cross-sectionl 400.00 200.00 10.00 10.00 0.00
3
4
5

Figure 4.46: Excel spreadsheet with cross-section parameters

In the import dialog box, specify the directory of the CSV file. Then, use the list to select the
cross-section table where you want to manage the imported cross-sections.

Import Cross-Sections from ASCI File [&J
Import from File
C:A\Temp'S.cev E
Create cross-section table
of type: |IS - |-Section v|
j [ ak. ] | Cancel |

L S

Figure 4.47: Dialog box Import Cross-Sections from ASCII File
Finally, you find the imported cross-sections available in the category User-Defined cross-
sections (see Figure 4.44).

When importing cross-sections, RSTAB calculates the cross-section values and stress points so
that stress designs can be performed as well.
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44  Member End Releases

General description

Member releases limit the internal forces transferred from one member to others. Releases are
assigned only to member ends (nodes). They can never be assigned to other locations, for ex-
ample to the middle of the member.

Some member types are already provided with releases. A truss, for example, does not transfer
moments. A cable neither transfers moments nor shear forces. When entering data, keep in
mind that the assignment of releases is blocked for members of such member types.

MNew Member End Release @

Member End Release No.
3

Reference System

@ Local member axes xy.z
() Global axes Y Z

() Global rotated axes X" 2"

ZHH,

—

Release Conditions

Felease Spring constant Monlinearity

u Cux [kN/m] Failure i positive N B
[ wy Cuy I:I Mohe =
[ we Cuz I:I Haone =
Releaze

[T ox Cox I:I Hane =
oy By 3 0.000[2 ]| (kim/rad] [None BIE
o B ¢ 0.0001{] [khmérad] [Mane BIE

E &)
i,

Comment

o= | = —
Wy | | M =

-
(0] 8 ] [ Cancel

L A

Figure 4.48: Dialog box New Member End Release

1.4 Member End Releases x
EE EE[N€O | &= [5]] €] & 3 HEyE= F A%
[ A [ 8B [ ¢ E | F [ G 1 H -
Release Reference Huial/Shear Release or Spring [lkN/m] Moment Release or Spring kNm/rad]
No. System N Vy Vz Mt My Mz Comment
1 | Localxy.z a a ] a
[ Local xy.z o o - a
3 [ Global X.Y.Z 4 4 Yes a Scissors Scissors L
4 No 1
5 Spring constant
[ Failure if negative Vz
7 Failure if positive Vz
2 Partial activity... |
5 Diagram... e
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Member Divisions | Members | Nodal Supports | [«[»[r
Release Condition ("Y'es / 'N'o / Spring Constant / Nonlinear / F7 to select). Assign the release type to the member in Table 1.7.

Figure 4.49: Table 1.4 Member End Releases
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Reference system

A member release can be related to one of the following axis systems:
e Local member axis system x,y,z
e Global coordinate system X,Y,Z
¢ Global rotated coordinate system X',Y',Z'

Use the Display navigator or the member context menu shown on the left to display the local
member axes (see Figure 4.72, page 80).

For detailed information about the orientation of local member axes in the global coordinate
system X,Y,Z, see chapter 4.7 on page 80.

Normally, releases are related to the local axis system x,y,z. Scissors releases (see release 3 in
Figure 4.51), however, must be related to the global coordinate system. Spring constants and
non-linearities must be defined in relation to the local member axis system.

Axial/shear release or spring

To define an axial or shear force release, tick the check box of the respective internal force in
the dialog box or table. The check mark means that the corresponding internal force is blocked
at the member end because a release has been set. Look at the Member End Release dialog box:
A zero value is shown for the constant of the translational spring in the input field to the right
of the check mark.

You can always change the spring constant to represent for example a semi-rigid connection.
In the table, enter the constant directly into the table column. The stiffnesses of the springs are
considered as design values.

Moment release or spring

Define releases for torsion or bending moments like releases for forces. Again, the check mark
means that the corresponding internal force is not transferred.

Elastic connections can be modeled by means of spring constants that you can enter directly.
Pay attention not to use extreme stiffness values because otherwise numerical problems may
occur during the calculation. Instead of very big or small constants, apply rigid connections (no
check mark) or releases (check mark).

The option for defining non-linear release properties is described at the end of this chapter.

Assign releases graphically

To assign releases in the work window graphically,
select Model Data on the Insert menu, point to Member End Releases and select
Assign to Members Graphically or
open the Edit menu, point to Model Data and Member End Releases, and then select
Assign Graphically to Members.

First, select a release type from the list or create a new one. After clicking [OK], members are
divided graphically at one-third division points.
g e ————

—_ o~

Multiple Selection

Select Side of Member
Member Mo, 9 |
Selected:
E3 |

Clear oK Cancel ¢

Figure 4.50: Assigning member end releases graphically
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Now, you can click the member sides to which you want to apply the selected release. To
assign the release to both member ends, click the member in its center area.

Scissors release

With scissors releases you can represent crossing of beams. For example: You have four mem-
bers connected in one node. Each of the two member pairs transfers moments in its 'continu-
ous direction’, but they do not transfer any moments to the other pair. Only axial and shear
forces are transferred in the node.

— L) e—

A
1 2
i
4
Figure 4.51: Beam crossing
New Member End Release &J

Member End Release No.
4

Reference System

) Local member axes xyp.z

2 Global ares %Y 2

) Global rotated axes ' ' 2"

ZrR

Release Conditions

Releaze

T Px Az sCizsors

[ Py Az sCizsors

0 Pz Az sCizsors

Releaze

[ Mx Ag scissors
K Az scissors
\ Mz Az scissoD

&)
Comment

-
(] 8 ] [ Cancel

L A

Figure 4.52: Dialog box New Member End Release

In this case, the release must be assigned either to members 1 and 2 or to members 3 and 4.
The other crossing member pair will be modeled as bending-resistant without release.
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Non-linearities
Non-linear properties can be assigned to member end releases. In this way, you can control
the transfer of internal forces in detail. The list of non-linearities offers the following options:
¢ Failure if internal force negative
e Failure if internal force positive
e Partial activity
e Diagram

Release Conditions

Felease Spring constant Monlinearity
ux Cux 0.00015 ] kM) [Patial activit... BIE)
T uy Buy = Mone [

Failure if negative M

M u Cuz =B Failure if EositiveN [

Releaze Diagram...

[ o« Cox = Hone =
Py Coy : 0.00075 x| (kim/rad] IFaiIure if negative My v] =)
o Coz : 0,000/ [kNmérad] [None BIE

Figure 4.53: List of nonlinear properties

In the table, release types with non-linear properties are marked in blue.

Failure if internal force negative or positive

Use the two options to control the release activity for each internal force depending on the
direction. For example, setting an axial force release with the nonlinearity Failure if positive N
makes the release effective only for negative axial forces. Thus, only tensile forces (positive) are
transferred at the member end, but no compressive forces (negative).

The remaining entries of the Nonlinearity list offer detailed modeling options for release prop-
erties. To access the options, use the [Edit] dialog buttons to the right of the list or the [¥] but-
ton in the table (see Figure 4.49, page 64).

Partial activity

Nenlinearity - Partial Activity - Member End Release u-x &J

Release activity in positive zone Activity Diagram
) Complete N
~) Fixed from release displacement L+
@ Tearing from releasze force M+
) Yielding from release force M+

_ Failure

Felease force M+ - 870000015+ | [kN]

U +ly

Slippage Us+: 00001 [m]
Release activity in negative zone
‘@ Complete

*) Fixed from release dizsplacement u-

_) Tearing from releaze force M-

) Yielding from release force M- H

_ Failure

Slippage Us- © 00005 x| [m]
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Figure 4.54: Dialog box Nonlinearity - Partial Activity
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The activity of the release can be defined separately for the positive and negative zone. In addi-
tion to full effectiveness or failure, the release can loose its effect when a certain displacement
or rotation is reached. Then, it begins to act as a fixed or rigid connection. Also Tearing (no in-
ternal force will be transferred anymore after exceeding a certain value) and Yielding (internal
forces will be transferred only up to a certain value also in case of larger deformations) are pos-
sible in combination with a Slippage.

The limit values can be defined in the input fields below. In the dialog section Activity Diagram,
the release properties are shown in a dynamic graphic.

Diagram
Nenlinearity - Diagram - Member End Release u-z &J
Positive Zone Diagram
Murmber of | | w=z [m] Pz [kN] =
steps: 5 1 0.000 0.000
2 0.020 8.000
3 0.050 17.000
Diiagram after last | 0.100 25.000
step: [ 5 30.000
Tearing
@ “Yielding
Continuous
Stop
Negative Zone Uz +Uz
Symmetric about the uz[m] Pz [kN]
origin 1 0.000
Number of ﬂ& -8.000
steps: 5 3 -0.050 -17.000
4 -0.100 -25.000
Dizaram after last 5 0150 30,000
step: ———
Tearing
Yielding
Continuous
@ Stop
Pz
2] @) B)&E) @)= =) 0K [ Conce

Figure 4.55: Dialog box Nonlinearity - Diagram

The activity of the release can be defined separately for the Positive and Negative Zone. First,
enter the Number of steps (that means definition points) represented in the diagram. Then, you
can enter the abscissa values of the internal forces with the assigned displacements or rota-
tions into the list to the right.

You find several options for the Diagram after last step: Tearing for failure of the release (no
internal force will be transferred any longer), Yielding for restricting the transfer to a maximum
allowable internal force, Continuous as in the last step or Stop for restricting to a maximum al-
lowable displacement or rotation followed by a fixed or rigid release activity.

In the dialog section Diagram, the release properties are shown in a dynamic graphic.
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Example: rafter roof

Figure 4.56: Rafter roof

A planar system is used. The release must be defined as follows:
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I
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1.4 Member End Releases x
| EEEE IO | EHEE[E K= | FE EaEE A%
A B C 1] E -
Release Reference Release or Spring [lkM/m] [lkNm./rad] F
No. System N Vz My Comment |
ﬁj locaxyz a m] 2 )
2 |
3 | -
MNodes lMateriaIs lCross-Sections lMember End Releases ll'u'lember Eccertricities lMember Divisions lMembers lNodaI Supports J I<| 4 | » | 3]
Release Condition ("Y'es / 'N'o / Spring Constant / Nonlinear / F7 to select). Assign the release type to the member in Table 1.7.
Figure 4.57: Table 1.4 Member End Releases
Now, the release type can be assigned to the members.
\2
3
1
4
1.7 Members x
HE = | o D6 | [ (=] (5] | ] | K E=3e ||| S &[] | 2 fx %
A [EE_C D [ _E F | G [ 1 J K L M N -
Member Mode Mo. |Member Rotation | Cross-Section Mo. | Release MNo. \Eccentr. | Division | Taper Length Weight F
No. | Member Type | Statt | End | Type End | Start | End Mo. Mo. | Shape L [m] W ka]
1 2 | Angle 1 @10 0 0 0 5.000 720 2
2 3 | Angle 1 @10 0 0 0 4.220 608 (7
3 4 | Angle 1 o)1 0 0 0 4.220 60.8
4 5 | Angle 1 ob1fo 0 0 0 5.000 720
2 4 | Angle 1 01N 1/ 0 0 6.407 23|~
| 1 ] ¢
MNodes lMateriaIs lCross-Sections lMember End Releases lMember Eccertricities lMember Divisions lMembers lNodaI Supports J I<| 4 | 3 | 3]

MNumber of node

Figure 4.58: Graphic and table 1.7 Members

Figure 4.59: Moment diagram in load case Self-weight
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4.5 Member Eccentricities

General description

The length of a member in RSTAB corresponds to the distance between two nodes defining
the member. However, in some modeling situations (connections of cross-sections or down-
stand beams), reality is represented only to a certain degree. With member eccentricities you
can connect members eccentrically due to special member end sections. In this way, you can
reduce for example design moments on horizontal beams for frames with big column cross-
sections. Member eccentricities are taken into account by a transformation of the degrees of
freedom in the local element stiffness matrix of the respective member.

To check the entered eccentricities, use the photo-realistic imaging of the 3D rendering.

Dlubal —

®  solid Display Model
@ Solid Transparent Display Model

MNew Member Eccentricity

(S

Member Eccentricity No.
1

Absolute Offset Relative Automatically Offset

Feference system Cross-section alignment

Azial offzet from adjoining

Abzolute Offset

) Local xy.z
@ GlobalxY Z

Member start i

i 150015 ;
=t frm] [ Transverse offset fram cross- z
B 0.0:]| [mm] section of ather member

Bi.Z ATE0E [mm] Member Mo.: !

1

Member end | Axiz offzet

g 0.05 x| [rm]

¥ 0.0 | [mm]

gz 0.0 x| [mm]

members at:
[ Member start Comment
[ Member end -
=4 aK ] [ Cancel ]
Figure 4.60: Dialog box New Member Eccentricity
1.5 Member Eccentricities x
EEE EFI3EO X+ FE I EE@ELAR
[ A mmm c [ b0 [E[ F [ & [ H [ T [ J [ K [ L -
Eccen. [Reference| Member Start - Eccentricity [mm] | Member End - Eccentricity [mm] | Cross-Section Alignment | Transverse offset from cross-section of ar
Na. System 2ix eiY eiz 2jx ejY ejz y-fuds z-fods Object Type | Object No. y-fodis
[ Global 0.0 00| oo 0.0 0.0|Mdde | Botiom (+z) | None 12 | Middle L
2 | Global 150.0 0.0 -1750( 0.0 0.0 0.0 | Middle Middle None 0 | Middle 1
3
4
5 -
1] 1 ¢
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Member Divisions | Members | Nodal Supports | [«[»[r

Eccentricity on start of member. Assign the eccentricity type in Table 1.7 to the member.

Figure 4.61: Table 1.5 Member Eccentricities

Reference system

e Local member axis system x,y,z
e Global coordinate system X,Y,Z

axes x,y,z (see Figure 4.72, page 80).

A member eccentricity can be related to one of the following axis systems:

Use the Display navigator or the context menu of the member to display the local member
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Eccentricity for member start/member end

In the dialog section Absolute Offset, respectively in table columns B to G, you define the ec-
centricities for the Member start i and the Member end j. The distances are related to the select-
ed axis system indicated by the upper- and lower-case indexes which are also shown in the di-
alog graphic.

In the dialog box, you can use the buttons [¥] and [A] to transfer the values from one side to
the other.

Cross-section alignment

In the dialog section Relative Automatically Offset, use the nine selection options to define the
cross-section point relevant for the determination of the eccentricity. In the table, specify the
position of the point in columns H and I. The point defines the distance by which the cross-
section is shifted on the start or end node.

By defining the point in the middle of the top flange, as shown in the picture on the left, you
can attach for example a horizontal beam with its top edge to a column by flush connection
(without extension).

Transverse offset from cross-section of other member

With a Transverse offset you can arrange a member parallel to another member in a particular
distance. Select the number of the relevant member from the list. You can also use the [\]
function to select it in the work window. The eccentricity is determined from the Cross-section
alignment defined above and the Axis offset as a result of the cross-sectional geometry that you
define by the nine check boxes. In the table, define the axis offset in columns L and M.

For example, when the points are defined on the top cross-section border and in the cross-
section center as shown in the figures on the left, a horizontal beam cross-section is connected
with its upper chord to the head of a column by flush connection.

Axial offset from adjoining members at

The last option in the dialog section Relative Automatically Offset allows you to connect easily
for example a member eccentrically to a flange of a column. The offset can be arranged sepa-
rately for Member start and Member end. The eccentricity is determined automatically from the
cross-section geometry of the adjacent members. In the table, assign the axial offset in col-
umns N and O.

The dialog graphic Axial Offset is interactive with the input, illustrating the effectiveness of the
selected check boxes.

You may prefer the input in the dialog section Relative Automatically Offset because you can di-
rectly adjust the eccentricities when cross-sections are changed. RSTAB takes into account
modified cross-section dimensions automatically.

Assign eccentricities graphically

Furthermore, eccentricities can be assigned to members graphically in the work window. To
open the corresponding dialog box,

select Model Data on the Insert menu, point to Member Eccentricities and select
Assign to Members Graphically or

open the Edit menu, point to Model Data and Member Eccentricities, and then select
Assign Graphically to Members.

First, define the reference system and the eccentricities.

After clicking [OK], members are divided graphically at one-third division points. Now, you can
click the member sides to which you want to apply the eccentricity (see Figure 4.50, page 65).
To assign an eccentric connection to both member ends, click the member in its center area.

Dlubal ———
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46 Member Divisions

General description

Member divisions are used to define points on members for which internal forces and defor-
mations are displayed later in the results tables and the numerical printout. A member division
has neither influence on the determination of extreme values nor on the graphical results dia-
gram (RSTAB internally uses a more refined partition). Therefore, in most cases, member divi-
sions are not required.

New Member Division ﬁ
No. Number of Intermediate Points
1 =
Relative Distance Member Division
%1 0.20004
xI 0.4000% »
| 2 3 4
xz | 06000[2] g4 Lo
x4 0.8000 5+ X
=11, x|
%
X3
X
Comment
-
[ oK ] [ Cancel ]
Figure 4.62: Dialog box New Member Division
1.6 Member Divisions x
FEEES EEIE| | E[=]E ¥ | HE L SMeEd E AR
B [ € [ b [ E [ F [T & [ H T v T 4 T K -
Divigion | Number of Relative distance of point from the member start
No. Pairts x1 Xz x3 x4 X5 X& x7 X2 x3 Comment
M3 | 02500 05000 0.7500
2 5 0.1000| 02000 0.3000| 04000 05000 0.6000| O0.7000| O0.8000| 0.5000 =
3
4
5]
[ -
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Member Divisions | Members | Nodal Supports | [«[»[r
MNumber of dividing peints

Figure 4.63: Table 1.6 Member Divisions

Number of points

You can enter a maximum number of 99 division points in the dialog box. An entry divides the
member into the desired number of equidistant points.

Relative distance of point from member start

When you create a new division in the dialog box, the distances of three intermediate points
are preset. They represent the relative distances in the interval of 0 (member start) to 1 (mem-
ber end).

Itis also possible to define irregular divisions for the specified points as you can enter the rela-
tive distances freely. Only make sure that you follow the correct order of intervals: x1 < x2 < X3 ...

Moreover, any x-location on the member can specifically evaluated graphically (see chapter
9.5, page 208). Thus, in most cases entering member divisions manually with troublesome de-
termination of relative distances is unnecessary.
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47 Members

General description

The geometry of the model is defined by members. Every member is defined by a start and an
end node. By assigning a cross-section (by which also a material is defined), the member re-
ceives a stiffness.

Members can be connected with each other only on nodes. When members cross each other
without sharing a common node, no connection exists. No internal forces are transferred on
such crossings.

Graphically, you can apply members as Single or Continuous. The option Inserted Member is
described in chapter 11.4.13 on page 316.

r ™y
New Member ﬁ

General | Options | Effective Lengths | Modify Stifiness |

Member No. Member Type
137 [ Beam - =
Node No. IPE 300

Member start: 2

4

EE)
HE)
J
|

Memberend: 15

4

Member Rotation via
ode 1

() Help node Mo |73 oy =

m m
In plane: @ xy 5
Cross-Section
Membersta: [ I 1 | IPE 300 | Steel 5 235 |~

Memberend:  As member start h

Member Release

&)
&)
Member start:  None - =]

Memberend:  None M

[ OK ][ Cancel

L5 J

Figure 4.64: Dialog box New Member, tab General

1.7 Members x
=R EEIEO | FHEEE K= =L Ee | F A%
D [ E F 1 G H [ 1 J K L M N 0 P .
Member Rotation Cross-Section Mo. | Release Mo. | Eccentr. | Division | Taper | Length | Weight —
Type Stat |End| No. MNo. |Shape| L[m] | W [ka] Comment I
Angle 0 1 0 0 1250 | XZ
Angle 0 329| Y
Angle 0 0 0 0 1250 | XZ
Angle 0 329| Y
Angle 0 329| Y
Angle 0 329| Y
Angle 0 329| Y
Angle 0 0 0 0 2395| X2
Angle 0 329| Y
Angle 0 0 0 0 . 2395 X2 -
Nodes lMateriaIs lCross-Sections lMember End Releases lMember Eccentricities lMember Divisions | Members | Nodal Supports J 4] 4] v [m

Member type (F7 to select)

Figure 4.65: Table 1.7 Members
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MNew Member &1
| General | Options | Effective Lengthsl Modify Stiffnesses
Member No.
2
Member Eccentricity
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Member Division
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Figure 4.66: Dialog box New Member, tab Options

Member type

With the member type you define the way how internal forces are absorbed or which proper-
ties are assumed for the member.

Different options are available for selection in the Member Type list. Each member type has its
own Color that can be used in the model to represent different kinds of members. Colors are
controlled in the Display navigator with the option Colors in Rendering According to (see chap-

ter 11.1.9, page 268).

Member type Short description

Beam Bending-resistant member that can transmit all internal forces.
Rigid Coupling member with rigid stiffness

Truss Beam with moment releases at both ends

Truss (only N) Member with stiffness E - A only

Tension Truss (only N) with failure in case of compression force

Compression

Truss (only N) with failure in case of tension force

Buckling

Truss (only N) with failure in case of compression force > N«

Cable

Member transferring tension forces only. Calculation is performed
according to large deformation analysis.

Definable stiffness

Member with user-defined stiffnesses

Coupling rigid-rigid

Rigid coupling with bending-resistant connections at both ends

Coupling rigid-hinge

Rigid coupling with bending-resistant and hinged connection

Coupling hinge-hinge

Rigid coupling with hinged connections at both ends (only axial
and shear forces are transmitted, but no moments).

Coupling hinge-rigid

Rigid coupling with hinged and bending-resistant connection

Null

Member that will be ignored in the calculation

Spring (in preparation)

Member with spring stiffness, definable activity zones and damping
coefficients

Table 4.1: Member types
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Beam

A beam does not have any releases defined on its member ends. When two beams are con-
nected with each other and no release has been defined for the common node, the connec-
tion is bending-resistant. Beams can be stressed by all types of loads.

Rigid member

It couples the displacements of two nodes by a rigid connection. Thus, it corresponds to a
coupling member in principle (see page 77). Use a rigid member to define members with high
stiffness taking into account releases which may also have spring constants and nonlinearities.
Hardly any numeric problems will occur as stiffnesses are adjusted to the system. RSTAB shows
internal forces also for rigid members.

The following stiffnesses are assumed (applies also to couplings and Dummy Rigids):

e Longitudinal and torsional stiffness E-A=G-l=10""1 (L= member length)
e Flexural resistance E-1=10-0
e Shear stiffness (if activated) Gay=Ga,=10"- 13

Due to this type of member it is no longer necessary to define a Dummy Rigid (see page 54)
which is assigned as cross-section.

Truss (only N)

This type of a truss member absorbs axial forces in the form of tension and compression. A
truss member has internal moment releases on its member ends. Therefore, an additional re-
lease definition is not allowed. RSTAB shows you only node internal forces (which are trans-
ferred to the connecting members). The member itself shows a linear distribution of internal
forces. An exception is the concentrated load on the member, which means that no moment
diagram will be visible as a result of self-weight or a line load. The boundary moments are zero
because of the release. A linear distribution is assumed along the member. The nodal forces,
however, are calculated from the member loads, which guarantees a correct transmission.

The reason for special treatment is that a truss girder, as it is commonly understood, transfers
only axial forces. Moments are not of interest. Therefore, they are deliberately neither shown in
the output nor calculated as a part of the design. To get and see moments from the member
loads, use the member type Truss.

Tension member / Compression member

A tension member can absorb only tension forces and a compression member only compres-
sion forces. The calculation of a framework structure with these types of members is carried
out iteratively. In the first iteration, RSTAB determines the internal forces of all members. If ten-
sion members have negative axial forces (compression), or if compression members have posi-
tive axial forces (tension), an additional iteration step is started in which the rigidity of these
members won't be considered anymore - they have failed. This iteration process continues as
long as tension or compression members are failing. Depending on modeling and loading, the
system may become unstable due to failure of tension or compression members.

A failed tension or compression member can be considered again in the stiffness matrix if it is
reactivated in a later iteration step due to redistributions in the system. You can control the
Reactivation of Failing Members in the dialog tab Global Calculation Parameters of the
Calculation Parameters dialog box that you open by selecting Calculation Parameters on
the Calculate menu. Details can be found in chapter 7.2, page 176.
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Buckling member

A buckling member absorbs unlimited quantities of tensile forces. Compressive forces, howev-
er, can be absorbed only until the critical Euler load is reached.

n? E-l

Ncr =
%

where | =1

Equation 4.5

With this type of member you can often avoid instabilities occurring in calculations according
to second order or large deformation analysis due to buckling of truss members. If you replace
trusses — close to reality — by buckling members, the critical load is increased in many cases.

Cable

Cable members absorb only tension forces. They are used to analyze cable chains with longi-
tudinal and transversal forces by iterative calculations taking into account the cable theory
(large deformation analysis - see chapter 7.2.1, page 170). It is required to define the complete
cable as cable chain consisting of several cable members.

To create catenaries quickly, point to Generate Model on the Tools menu and select Arc
(chapter 11.7.2, page 351). The more accurately the starting shape of the catenary corresponds
to the real cable chain, the more stable and faster you can perform the calculation.

It is recommended to prestress cable members in order to prevent compression forces result-
ing in failure. Furthermore, cables should be used only if deformations have a considerable
part in changes of the internal forces, that means when large deformations occur. For simple
straight riggings like transverse bracings (projecting roof), tension members are completely
sufficient.

When evaluating deformations of cable members, set the scaling factor in the control panel
(see Figure 3.20, page 29) to “1” so that tightening effects are represented realistically.
Stiffnesses

The member stiffnesses can be directly specified in a dialog box that you open with the [Edit]
button. Thus, the assignment of a cross-section is unnecessary.

Dlubal —
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Torsional and Flexural Stiffness
Torsional stiffress GJ: 5000.000 | [kWm?]
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Figure 4.67: Dialog box Edit Member Stiffness

To look at the definition of the stiffness matrix, use the [Info] button.
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Coupling

A coupling member is a virtual, very stiff member with definable rigid or hinged properties. It
is possible to couple the degrees of freedom of the start and end nodes in four different ways.
The axial and shear forces, respectively torsional and bending moments, are transferred direct-
ly from one node to the other. Couplings can be used to model special situations for the trans-
fer of forces and moments.

RSTAB calculates stiffnesses of couplings depending on the model in order to exclude numeri-
cal problems.

With the alternative Rigid member (see page 75) you can define coupling members consider-
ing also springs and nonlinearities of releases.

To control the display of coupling results, use the Display navigator.

Project Navigator - Display x
- [¥] 5 Model i
w-[J4 Loads
- ¥I[F Results

+E|@ Result Values

..... [ Title Info

..... [ Max/Min Info

+-[B] [ Deformation

5 [J[FE Members

..... O Two-Colored

..... @ [ with Diagram

..... O[S Without Diagram

----- O[S Cross-Sections

----- [ Result Diagrams Filled

..... [#][F Hatching

..... I Al values

----- [1[F Display Hidden Result Diagram

----- [JJFS Reverse Results V-y and V-z

----- E2] | Results on Couplings |

+-[H] [ Support Reactions

.1 Transparent 2

ﬁData EDisplay Aviews T Results

m

Figure 4.68: Activating the display for results of coupling members in the Display navigator

Null (dummy member)

Neither a dummy nor its loads will be considered for the calculation. Use dummies to analyze,
for example, changes in structural behavior if certain members are not effective. You do not
need to delete these members, loading will be kept as well.
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Spring (in preparation)
If Spring non-linearities are set, you can open a new dialog box by using the [Edit] dialog but-
ton or the [...] button in the table.

Edit Parameters for Member of Type 'Spring’ &J

General

Definition Type

+M
@ Parameters

_) Diagram

Spring Constant
Aozl Stiffness
C11: 75.0002]}] fcMim]

Slippage

Use

Hu: 0.030(/ m]
-t 0.000(5>] m]

Limits.
Use
Type

_) Deformation
@) Force

Nin ¢ 0.0005>] n)
Nmax:|  10.000[2]] KNI

@] = 3= ok | [ concal |

Figure 4.69: Dialog box Edit Parameters for Member of Type 'Spring’

Define the spring properties by Parameters or in a Diagram. The spring constant C;,; describes
the stiffness of the member in its local x-direction according to the following relation:

Equation 4.6

The Slippage specifies a zone of the deformation where the spring does not absorb any forces.

Furthermore, you have two options to define the spring Limits:
e Deformation: The values umin and umax define the geometric activity zone of the spring. The
spring will act as a rigid member (stop) for deformations beyond the specified zone.

e force: The values Nmin and Nrmax define the activity zone for the forces that can be absorbed
by the spring. If the axial force is beyond the defined limits, the spring fails.

When the Diagram option is set, you can define spring properties even more precisely. The set-
tings are largely identical with the options available for nonlinear member releases (see chap-
ter 4.4, page 68).
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Node no. start / end

Every member is geometrically defined by a start and an end node. With this definition the
member orientation is defined, which affects also the member coordinate system. The nodes
can be entered manually, graphically selected or redefined (see chapter 4.1, page 41).

The display of member orientations can be activated in the Display navigator.

Project Mavigator - Display x

_Eg Model -

: 3
+E|¥ Medal Supports - 132 2
=[] 5 Members . \ T0r =

-[¥]i Member Elastic Foundations /‘/ P

- ' W
o-[18¢ Member Axis Systems xy,z | g » 130 / 27
\ 108

L

+|:|¥ Member Axis Systemns u,v,w

..... 1% 1cmberOnertations ,
----- [#]5% Member End Releases \ / A
----- 1% Material Descriptions

..... [k Bottom Fibers \ /
----- 1% Cross-Section Outlines 12

----- [ Cross-Section Descriptions 4
----- & Line Mode at Member Ends A 122;21 k

..... E& Eccentricities Ve \ A
----- 1% Front Areas Distinguished by Color ,’/ A

..... [#]% Spring Members /S \
+-[]8¢ Sets of Members - 4 A

ﬁData EDisplay A views

>

Figure 4.70: Activating Member Orientations in the Display navigator

The member orientation can be changed quickly in the graphic: Right-click the member and
select Reverse Member Orientation in the context menu. The numbers of the start and end node
will be interchanged.

Member rotation

The member-related coordinate system x,y,z is defined clockwise by right angles. The local axis
X represents always the centroidal axis of the member, connecting the start node with the end
node of the member (positive direction). Member axes y and z, respectively u and v for unsym-
metrical cross-sections, represent the principal axes of the member.

End

*P I
Help node
in plane x-y

Here
Yz B=0=

Figure 4.71: Member rotation and local member axes x,y,z (any spatial position)

The position of the local axes y and z is set automatically. Axis y runs perpendicular to the lon-
gitudinal axis x and, as far as possible, parallel to the global plane XY. The position of axis z is
determined by the right-hand rule. The z' component of the z-axis always shows downwards
(which means in direction of the gravity) - irrespective of whether or not the global axis Z is
oriented downward or upward.
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To check the member position, use the 3D rendering. You can also use the Display navigator or
the member context menu to display the Member Axis Systems x,y,z.

Project Mavigator - Display x

-5 Model -

[-[¥]5 Nodal Supports
E-[¥]5 Members :
E‘& Member Elastic Foundations -
BT e sy ]
[#]5 Indexes z
-8 Member Axis Systems u,v,w
----- [ Member Orientations

----- [#]5% Member End Releases

----- 1% Material Descriptions o
..... 1% Bottom Fibers
----- 1% Cross-Section Outlines =
----- [ Cross-Section Descriptions -~ z
----- & Line Mode at Member Ends z

..... [#]5 Eccentricities
----- 1% Front Areas Distinguished by ~ -
] i »

ﬁData €Display Aviews T Results

m

Figure 4.72: Selecting the local member axis systems in the Display navigator

Table column O informs you about the global axis running parallel to the member or indicates
the plane spanned by the global axes where the member is lying. If there is no entry, the mem-
ber is in an arbitrary spatial position.

If a member is aligned parallel to the global axis Z, which means in vertical position, the local
axis z, of course, has no Z-component. In this case, the following rule applies: The local axis y
will be aligned parallel to the global axis Y. Then, the position of the z-axis is determined by
the right-hand rule.

=

z

Figure 4.73: Vertical member position for members with different member orientations ( = 0°)

When a member located in a continuous set of column members is not exactly in vertical posi-
tion (because of minor deviations of the nodal coordinates X or Y), the axes of the member can
change their orientation. RSTAB classifies the position of a member that is slightly inclined as
"general". If you want to classify members in general position still as vertical, select Regenerate
Model on the Tools menu (see chapter 7.1.3, page 167).

Member rotations can be applied in two ways:

Member rotation via angle

You define an Angle 3 about which the member is rotated. If the rotation angle  is positive,
axes y and z are rotated clockwise around the longitudinal member axis x.

Please note that the member rotation angle 3 and the cross-section rotation angle o' (see
chapter 4.3, page 56) are summed up.

In 2D models, only member rotation angles of 0° and 180° are allowed.
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Member rotation via help node

The member axis system is directed to a particular node. First, select the axis (y or z) that you
want to be affected by the help node. Accordingly, the help node determines the plane x-y or
x-z of the member. Then, enter the help node. It is also possible to select it graphically or to
create a new one. However, make sure that the node does not lie on the straight line that is de-
fined by the x-axis of the member.

The following example shows columns that are aligned towards the center point.

Member Rotation via . i
() Angle B:
@ Help node Mo 15 - ‘_\;
In plane: @y
ez

Figure 4.74: Member rotation via help node

Changes of the local member axis system may affect the signs of internal forces. The following
figure illustrates the general sign rule.

positive area of cross-section

Figure 4.75: Positive definition of internal forces

The bending moment My is positive if tensile stresses occur on the positive member side (in di-
rection of the z-axis). M. is positive if compressive stresses occur on the positive member side
(in direction of the y-axis). The sign definition for torsional moments, axial forces and shear
forces conforms to the usual conventions. These internal forces are positive if they act in a pos-
itive direction.
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Cross-section no. start / end

The two input fields or table columns are used to define the cross-sections for the member
start and end. The numbers of the cross-sections refer to the entries in table 1.3 Cross-Sections
(see chapter 4.3, page 53). Assignment is made easier by colors related to different cross-
sections.

g When you enter different numbers for the start and end cross-sections, a taper is created.
RSTAB interpolates the variable stiffnesses along the member according to polynomials of
higher grade. Input of nonsense like a taper consisting of an IPE cross-section and a round
steel will be identified by the plausibility check before the calculation starts.

Tapered member

The internal determination of tapered cross-section values is controlled by the Taper Shape set
in the Options tab of the New Member dialog box, respectively the table column (see 82).

Member release no. start / end

In these two table columns or input fields of the New Member dialog box, you can define re-
leases controlling the transfer of internal forces on nodes. The release numbers refer to the en-
tries in table 1.4 Member End Releases (see chapter 4.4, page 64).

For some of the member types, entries are not possible because internal releases already exist.

Member eccentricity

In this table column or input field of the Options dialog tab (see Figure 4.66), you can assign an
eccentric connection to the member. The numbers of the eccentricities refer to table 1.5 Mem-
ber Eccentricities (see chapter 4.5, page 70). A connection type determines the eccentricities of
both the member start and the member end.

Member division

Member divisions control the numerical output of internal forces and deformations along the
member (see chapter 4.6, page 72). Use the settings in the table column or the input field of
the Options dialog tab to assign divisions or to create new ones. The numbers of the divisions
refer to the entries in table 1.6 Member Divisions.

A member division has neither influence on the determination of extreme values nor on the
graphical results diagram (RSTAB internally uses a more refined partition). As member divi-
sions are not required in most cases, the default setting is 'None' or '0'".

Taper shape

If different cross-sections are defined for the member start and member end, this table column
or input field in the Options tab offers you the choice between Linear and Quadratic taper lay-
out. In this way, it is possible to describe the taper geometry for the determination of the in-
terpolated cross-section values.

In most cases, a linear taper course is existent: The height of the cross-section is changing
evenly from the start to the end cross-section, the width remains more or less constant. How-
ever, if also the width of the cross-section is changing distinctly along the member (for exam-
ple taper made of solid sections), it is recommended to use a square function for the interpola-
tion of cross-section values.

Length
This table column indicates the absolute length of the member as distance between start and
end node. Eccentricities are taken into account.

You can read the member length also in the work window: Place the mouse pointer on a mem-
ber and wait a moment until the ScreenTip of the member appears.
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Weight

The mass of a member is determined from the product of the cross-sectional area A and the
specific weight of the material. RSTAB applies g = 10 m/s? for gravitational acceleration.

Position

Table column O informs you about the global axis running parallel to the member, or it indi-
cates the plane spanned by the global axes where the member is lying. If there is no entry, the
member is in an arbitrary spatial position.

When a member located in a continuous set of column members is not exactly in vertical posi-
tion (because of minor deviations of the nodal coordinates X or Y), the axes of the member can
change their orientation. RSTAB classifies the position of a member that is slightly inclined as
"general”. If you want to classify members in general position still as vertical, select Regenerate
Model on the Tools menu (see chapter 7.1.3, page 167).

Member elastic foundation

With this input field of the Options tab (see Figure 4.66) you can assign an elastic foundation to
the member. The numbers of the elastic foundations are managed in table 1.9 Member Elastic
Foundations (see chapter 4.9, page 91).

Member nonlinearity

This input field in the Options dialog tab makes it possible to provide the member with nonlin-
ear properties (see Figure 4.66, page 74). The numbers of the non-linearities refer to the entries
in table 1.10 Member Nonlinearities (see chapter 4.10, page 93).

Effective lengths

The dialog tab Effective Lengths manages the Effective Length Factors key and Kez.

Edit Member [

Effective Lengths | Modify Stiffnesses

Member No.
1

Effective Length Factors Effective Lengths IPE 400
kery : 1000 ~ A Lery: 3.000 5| m] =
kerz: 1500 =+ [ Lerz: 4500052 [m]
_________ -
(o= ]
]
r
Member Length Critical Buckling Load
L: 3.000 [m] Mer: 1345.508 [kN]

Check exceeding of critical buckling load on
calculation

2] &) (@) (&) oK | [ Cancel

L 4

Figure 4.76: Dialog box Edit Member, tab Effective Lengths

The effective length factors can be adjusted separately for both member axes. The dialog fields
to the right show the Effective Lengths resulting from the entered factors and the member
length.
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Effective length factors are significant for add-on modules like STEEL EC3 where stability anal-
yses are performed, but they play a secondary role for RSTAB as for example buckling lengths

for buckling members are determined internally from the boundary conditions, and then they
are applied exactly.

In the dialog section Critical Buckling Load, you can decide if the flexural buckling load of the
member will be checked during the calculation. The check box is ticked by default for truss,
compression and buckling members. The dialog tab Global Calculation Parameters of the Cal-
culation Parameters dialog box (see Figure 7.14, page 176) offers a global setting option for this
kind of control.

Modify stiffness
The dialog tab Modify Stiffness allows you to have an influence on the member stiffnesses.
Edit Member [
| General I Options I Effective Lengths | Modify Stiffness |
Member No.
2
Modify Stiffness via Factor IPE 300
Multiplier factor ===
Torsion stiffness Gl: 0.30 (x| H
Flexural stiffness Ely : 10~ (| T it
Elz: 100 5 [
e
'
Fodal stiffness EA: 100 « 5 H -
Shear stiffress Ghy : 050 =&k M
GAz: 050 « 5| H
D E® e

L5 A

Figure 4.77: Dialog box Edit Member, tab Modify Stiffness

RSTAB presets a Multiplier factor of 1.00 for the torsional, flexural, axial and shear stiffness of
the member: All stiffness components are taken into account by the calculation as they stand.
If required, it is possible to define a reduction or increase factor in the input fields so that you
can adapt the member stiffnesses.

In case changes have also been made for the cross-section stiffnesses (see chapter 4.3, page
55), they are additionally taken into account by the calculation.

Double members

Generally, overlapping members in the model are not desired. So when you define a new
member on the nodes of an already existing member, RSTAB will delete the old member
automatically.

To prevent RSTAB from deleting already defined members, select Allow Double Members on
the Edit menu. RSTAB will consider the stiffnesses of both members in the calculation.
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4.8 Nodal Supports

General description

Supports are used to transfer loads applied on a structural system into the foundations. With-
out any supports all nodes would be free and could be displaced or rotated. If you want a node
to act as a support, at least one of its degrees of freedom must be blocked or restricted by a
spring. In addition, the node must be part of a member. The boundary conditions of a member
must be considered as well to exclude a double release on the supported node.

Nodal supports are required in order to apply imposed deformations.

Itis possible to provide nodal supports with nonlinear properties (failure criteria for tensile or
compressive forces, working and stiffness diagrams).

I ~
MNew Modal Support @
Support No. On Nodes No. o
24
1 B T‘
Support Rotation z
Sequence; Fiotated about

f o
:

"

Elastic Support via
[ Column in Z...

Support Conditions

Suppart Spring constant Manlinearity

uz CuZ: I:I [Failure all if negative P=" v] =

Restraint

O ex Couir: [kMm/rad] [None v] )
Do Cou¥: 0.0002]3]| (khmérad] (None =
9T Coz: = [None v] =]
(&) &) (&) [«)

Comment

= Ok ][ Cancel

L 4

Figure 4.78: Dialog box New Nodal Support

1.8 Nodal Supports x
BEESE SN0 @3 X K | FE e Em F LA
[ A T B8 [ ¢ T [ ETFT G [mewces 1 [ J T K T T -
Support Support Rotation [7] Support or Spring [lk/m] Rotational Restraint or Spring [kNm./rad]

No. | On Nodes No. Sequence| about X |about Y |about Z| ux uy uz X a4y (7 Comment
1222 XrZ 000[ 000[ 000 [m] [m] E
46 XrZ 000 o0o00[ o000l O | O [ 11320000 [m] [m]

(R 4 Xz 000 000 o000 ] ]

4 Yes k

5 No

[ Spring constant

7 Failure if negative PZ'

2 Failure if positive PZ'

5 Failure all f negative PZ' -
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Eaalil_;l::iiﬁv;:smve Pz aNodal Supports FH
Support condition for translational movement ('V'es / 'N'o / Spring Constant pizgzm. ot)

Friction P3X...
Friction PY"...
Friction P PY"...

Friction PX+PY"...
Figure 4.79: Table 1.8 Nodal Supports
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| i | To open the following dialog box, open the Insert menu, point to Model Data and Nodal
Supports, and then select Graphically, or use the toolbar button shown on the left:
f New Nodal Support @1
Type of Support
| AE@ | OO E | Hinged =
OO&  Hinged - #
Rigid
OFE OO  Shdng ins

FMOFE OO  Slidinginy'

[ 0K ][ Cancel ]

%

Figure 4.80: Dialog box New Nodal Support

The following support types are predefined and can be selected from the list:
e Hinged (YYY NNY)
e Rigid (YYY YYY)
o Slidingin X' (NYY NNY)
e Slidingin Y (YNY NNY)

After clicking the [OK] button you can assign the selected support type to nodes in the graphic.

Use the [New] button to create another type of support. The dialog box shown in Figure 4.78
appears.
On nodes
;1 Singular supports can be defined only on nodes. Enter the node number into the table column

or the input field of the dialog box. You can select it also graphically.

Support rotation

Each nodal support has a local coordinate system which is oriented parallel to the global axes

& Edit Nodal Support...
& Delete Nodal support X, Y and Z by default. Use the context menu of the nodal support to activate the display for the
support coordinate systems.
ﬁ Increase Size
| Decrease Size Itis possible to rotate the support's local axis system. First, select the Sequence that determines
— — the order of the local support axes X', Y' and Z'. Then, enter the angle of rotation for the global
XIS SYSTEmS Oony/o . . . H
! % axes X, Y and Z into the input fields below Rotated about. You can use the dialog buttons [»]
A | Display Properties... to define the support rotation also graphically (see Figure 4.81).

Context menu of nodal support
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MNew Modal Support &J
Support No. On Nodes No.
> l ey
=
2 a
Support Rotation z
Sequence; Fiotated about
®Z - % [ asooR] [ -
vo [ 00 /\
Z 0.00041 |l &2 | calculator iy

fx Edit Formulas
Elastic Support via l 8 Full Precision
[C] CalumninZ... = ¥ | Set Angle via Pick of 2 Points 5 (2] () (a
BT TS (3 Set Angle via Pick of 3 Points
Sl St el 2,7 Pick Member and Import its Rotation
i Cux : = [None v] =
e Cuv =l lNone v] =
uz Cuz: =l lNone v] =
Restraint
[ ox Coux: 0.000[2 2] [kNmérad] [None BIE
Oev Cout: 0.00012]>]| [kNmérad] [None BIE
['¥s CoT: =l lNone v] =
(=) () (&) (2] (&) (o] (X]
Comment

- [&]

=4 0K ] I Cancel

Figure 4.81: Dialog box New Nodal Support with options for support rotation

The entered support rotation is shown in the interactive dialog graphic.

When the calculation is complete, you can evaluate the support reactions of a rotated nodal
support in relation to the global as well as the local axis system.

Support or spring

To define a support, select the corresponding option in the dialog box or table. The check
mark indicates that the corresponding degree of freedom is blocked and the node displace-
ment in the corresponding direction is not possible.

If you don't want to define supports, clear the corresponding check box. Then, RSTAB sets the
constant of the translational spring to zero in the Nodal Support dialog box. It is always possi-
ble to modify the spring constant in order to represent an elastic support of the node. In the
table, enter the constant directly into the table column.

The spring stiffnesses must be entered as design values.

Assigning nonlinear support properties is described below.

Restraint or spring

Restraints are defined in a similar way as supports. Again, the check mark indicates that the
corresponding degree of freedom is blocked and the node displacement in the corresponding
direction is not possible. The constants for rotational springs can be defined as soon as the
check boxes are cleared. In the table, enter the spring constant directly into the corresponding
table column.
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The dialog box New Nodal Support (see Figure 4.78, page 85) provides buttons for different
support types, making the definition of degrees of freedom easier.

(=] (4] (&) (&) (2] [« [X]
Figure 4.82: Buttons in the dialog box New Nodal Support

The buttons are reserved for the following support properties:

Button Support type

Rigid

Hinged with restraint about Z'

Sliding in X' and Y' with restraint about Z'

Sliding in X' with restraint about Z'

Sliding in Y' with restraint about Z'

Sliding in Z' and Y' with restraint about Z'

(3] | (]| o] | () | ] | ] | 2]

Free

Table 4.2: Buttons in Nodal Support dialog box

Non-linearities

To control in detail the transfer of internal forces, it is possible to provide nodal supports with
nonlinear properties. The list of non-linearities includes the following options:

¢ Failure of component if support force or moment is negative or positive
e Complete failure of support if support force or moment is negative or positive
e Partial activity
e Diagram
e Friction depending on remaining support forces
The non-linear properties can be accessed in the dialog box and table by using the list (see

Figure 4.78 and Figure 4.79). In this way, you can define for each support's degree of freedom
whether and which forces or moments are transferred at the supported node.

Nonlinear effective supports are displayed with a different color in the graphic. In the table,
support elements having non-linear properties are indicated by a blue check box.

Failure if support force/moment is negative or positive

Both options control easily for each support component whether only positive or negative
forces/moments are transferred on the supported node. If this condition is not fulfilled, the
relevant component of the support fails. The remaining retentions and restraints are still effec-
tive.

Positive or negative refers to the forces or moments that are introduced to the nodal support
with regard to the respective axes (they do not refer to the reaction forces of the support). So
signs are resulting from the direction of the global axes. If the global Z-axis is oriented down-
wards, the load case 'Self-weight' results in a positive support force Pz.

Failure all if support force/moment is negative or positive

In contrast to the failure of a single component described above, the support fails completely
as soon as the component is ineffective.
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To access the following dialog boxes, use the buttons [Edit Nonlinearity] or [¥] to the right of
the list available in the dialog box and table.

Partial activity

Nenlinearity - Partial Activity - Nodal Suppaort u-Z' &J

Support Activity in Positive Zone Activity Diagram

‘@ Complete +Pz
Fixed from support displacement u+
Tearing from support force P+
“ielding from support force P+

Failure

Slippage Us+: 0.00012]] [m] z

Support Activity in Negative Zone
Complete
Fixed from support displacement u-

@ Tearing from support force P-

“ielding from support force P- Pz
Failure
Support force P- 1500015 #| [kM]
Slippage Us- © .00 x| [m]
j ﬁ ak. ] | Cancel

L S

Figure 4.83: Dialog box Nonlinearity - Partial Activity

The support's effect can be defined separately for the Positive and Negative Zone. The sign rule
is described in the previous paragraph. In addition to Complete activity or complete Failure, the
support can be set to be effective only when it is displaced or rotated to a certain degree. In
this case, a translational or rotational spring should be defined before.

Furthermore, Tearing (failure of support when exceeding a certain force or moment) as well as
Yielding (effective only until force or moment is reached) can be set in combination with a Slip-

page.
Look at the dynamic dialog graphic called Activity Diagram to check the support properties.
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Diagram

r

Nenlinearity - Diagram - Nodal Support u-X' &J

Positive Zone Diagram
Humber of +ux [m] Px [kN]

= Py
steps: 25 1 0.000 0.000
[ 2 ] 115.000

Diiagram after last
step:

_) Tearing

) Yielding

) Continuous
@ Stop

Negative Zone
[T Symmetric. about the ux [m] Px [kN]
origin 1 0.000 0.000

Humber of [ 2 ] -0.020 -55.000 =
steps: 3 3 -0.050 -75.000

i +UY

Diiagram after last
step:
_) Tearing
@ “Yielding
) Continuous
) Stop
Px

@@@@ @@@J 0k ]l Cancel

Figure 4.84: Dialog box Nonlinearity - Diagram

The support's effect can be defined separately for the Positive and Negative Zone. First, define
the Number of steps (that means definition points) for the working diagram. Then, enter abscis-

sa values of the displacements or rotations with corresponding support forces or moments in-
to the list to the right.

You find different options for the Diagram after last step: Tearing for support failure when ex-
ceeding, Yielding for restricting the transfer to a maximum allowable support force or moment,
Continuous as in the last step, or Stop for restricting to a maximum allowable displacement or
rotation followed by a rigid or restrained support activity.

Friction depending on support force

Use the four friction options to set the transferred support forces in relation to the compres-
sive forces acting in another direction. Depending on your selection, the friction depends on
only one support force or on the total force of two support forces acting simultaneously.

Click the [Edit] dialog button to open a dialog box where you can define the Friction Coefficient
[V

Friction Coefficients

s 00| [

Figure 4.85: Dialog box Friction in uX' (dialog section)
The following relation exists between axial force and friction force of the support:

PSupport =1 Paial force

Equation 4.7

20
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49 Member Elastic Foundations

General description

While nodal supports represent a support on both member ends, member elastic foundations
provide an elastic support of the member along its entire length. Use elastic member founda-
tions to model for example foundation beams considering soil properties. If the elastic founda-
tion is not effective in case of tensile or compressive stresses, it is possible to take into account
nonlinear effects in the calculation.

I ~
New Member Elastic Foundation @
No. On Members No.
1 2

Spring Constants

Tranglational spring constant Shear =pring constant

Cr 0.0005 | [MN/m?] Ca 0.00015 | [MN]
Ciy: 0.0005 | [MN/m?] Caye 0.00015 | [MN]
Ciz: | 75000.0005 x| [MMN/m] Cza: 0.00015 | [MN]

Fiotational spring constant
Co: 00005 x| [MMm/radim]

Foundation Ineffective

[None v]

Comment

-
Ok ] [ Cancel

L A

Figure 4.86: Dialog box New Member Elastic Foundation

1.9 Member Elastic Foundations x
| = | [I€ O | [ [5][5]| ]| &&= | FHE= EEa F A
A [ B [ ¢ [ Db [ E [ F [ & [ H -
Found. Cix Ciy C1z Czx Czy Ca2z Ce Foundation
No.  |On Members No. | [kN/m2] | kN/m2] | [kN/m2] kNI [kN] [kN] [kNm/rad./m] Ineffectiveness Commert
5 0.000 |  0.000 [ 75000.000 0.000 0.000 0.000 0.000 1
2 i3 0.000|  0.000 | 50000.000 0.000[  0.000 0.000 0.000 i
3 MNone
1
5 If contact stress is positive e
Member Eccentricities | Member Divisions | Members | Nodal Supports | Member Elastic Foundations | Member Nonlinearities | Sets of Members | 14/ 4] » |

Ineffective foundation ('N'one / Under ‘T'ension / Under 'C'ompression / F7 to select)

Figure 4.87: Table 1.9 Member Elastic Foundations

On members

Member elastic foundations can only be defined for the member type Beam. Enter the number
of the member into the table column or input field. You can also define it graphically.
Spring constants

Translational spring
You have to specify the parameters of translational springs in direction of the local member
axesx, yand z.

The stiffness moduli Es of Table 4.3 serve as reference values. Please note that input in RSTAB
refers to the foundation module to be determined by taking into account the form factor.
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Soil type Es (static loading) Es (dynamic loading)
Sand, compact 40-100 200 - 500
Gravel sand, compact 80-150 300 - 800
Clay, semi-solid to solid 8-30 120 - 250
Clay, stiff-plastic 5-20 70-150
Mixed soil, semi-solid to solid 20-100 200 - 600

Table 4.3: Stiffness moduli of selected soil types in [N/mm?]

The values of Table 4.3 represent area-related characteristic values: They describe the area
force in [N/mm?] that is required to compress the soil by T mm. Thus, the unit would be inter-
preted in a solid-related way as [N/mm?].

For foundation beams used for example to model strip foundations, you have to determine
the spring coefficient taking into account the cross-section width. In this way, you get a trans-
lational spring in [N/mm?] that is related to the member. The spring indicates the member
force in [N/mm] that is required to compress the soil by T mm - therefore the unit [N/mm?] for
the input. The result must be entered as translational spring C;..: For strip foundations (mem-
bers in horizontal position) the local z-axis is usually directed downwards.

The spring stiffnesses are considered as design values.

Use the Display navigator or the context menu of the member to display the local member
axes (see Figure 4.72, page 80).

Shear spring

Shear springs are used to determine the shear capacity of the soil. The spring constants C; are
determined from the product of v - Ci., with the Poisson'’s ratio v to be assumed between
0.125 and 0.5 for sand and gravely soil, and between 0.2 and 0.4 for clayey soil.

Rotational spring

Enter the constant of a rotational spring into the dialog input field or table column. The con-
stant hinders the member rotating about its longitudinal axis.

Ineffective foundation

If the elastic foundation is not effective in case of tensile or compressive stresses, assign the
nonlinear property Failure to the foundation type.

Please note that the failure criterion Failure if negative or positive contact stress in z only refers
to the local member axis z. The nonlinearity does not apply to the translational springs in di-
rection of the local axes x or y! Thus, a biaxially effective failure of foundation members is not
possible.

An ineffectivity in case of a negative contact stress has the following meaning: The foundation
is without effect if a member element moves in opposite direction of the local axis z.

When failure criteria is applied, it is recommended to check position and orientation of the lo-
cal z-axes (see Figure 4.72, page 80). It might be necessary to rotate members.

The member division of members with elastic foundations can be adjusted in the dialog tab
Global Calculation Parameters of the dialog box Calculation Parameters (see chapter 7.2, page
176).
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410 Member Nonlinearities

General description

Member non-linearities are used to represent non-linear relations between force (or moment)
and strain in members.

Some non-linear properties can be set already when defining the member type. A tension
member, for example, is a truss for which the strain is increasing proportional to the tension
force, but whose strain may rise under compression without needing a verifiable force for it.

In principle, member non-linearities can be assigned to any type of member. Of course, com-
binations have to make sense. A compression member with the design criterion "Failure under
compression” would cause problems during the calculation. Therefore, member nonlinearities
are not allowed for the member types tension, compression, buckling and cable member as
well as for members with cross-sections of the type Dummy Rigid (see page 54).

MNew Member Nonlinearity @

No. On Members No.

1 8 DY

Parameters Tension
Type:
‘ielding -

Failure under tension

Failure under compression

Failure under tension with slippage
Failure under compression with slippage
Slippage

Tearing under tension

“Yielding under tenzion Compression
Tearing under compression

“ielding under compreszion

T earin

N —
Flastic hinge -
0k ] [ Cancel

L5 A

v

— N,

uy

—.l Migm fe—

Figure 4.88: Dialog box New Member Nonlinearity

1.10 Member Nonlinearities x
EEE EEIEO | E[@E | E K| FHE EwES AR
c [ o [ E T F T G T H ] I [ -
Monlin. Type of Monlinear Parameters

No. | On Members No. Nonlinearity Nt [kN] | Wyt [eN] | Vz,pi [N] | MT gt lkNm] | My gt [kNm] | Mz,pi [kNm] | Comment

1 10 Yielding 300.00 300.00

2 5 Failure under tension L

3 23 Failure under tension with slippage r
4 Plastic hinge -] 9999.00| 9995.00| 9999.00| 9995.00  150.00| 9959.00

5

& | 4

7 o
Member Eccentricities | Member Divisions | Members | Nodal Supports | Member Elastic Foundations | Member Nonlinsarities | Sets of Members | 14/ 4] |

Type of nonlinearity (F7 to select)

Figure 4.89: Table 1.10 Member Nonlinearities
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+N
Tension

— /

|

L

Uy
/ Uy 4—

on

Compressi

Nonlinearity Diagram Description
Failure under - The member cannot absorb tensile forces.
H 2 Tension
tension
| .
L4
u
Compression
Failure under ‘N A The member cannot absorb compressive forces.
compression 1+ ensen
|
>
+ U
Compression
Failure under ten- ‘N A The member cannot absorb tensile forces.
. . . Tension
sion with slippage Compressive forces are not absorbed until the
— Uy — . .
slippage ux is overcome.
| .
/ r
Uy
Compression
ailure under _ iv .
Fail d N The member cannot absorb compressive forces
H : Tension
compression with Tensile forces are not absorbed until the slip-
slippage / page ux is overcome.
|
>
u
Uy —
Compression
Slippage The member absorbs axial forces only after

having exceeded a strain or shortening by the

value ux.

Tearing under
tension

Tension

bl

+ Uy

nA

N+

Compression

The member absorbs compressive forces with-
out limitation but fails if tensile forces exceed

Nto.
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Yielding under
tension

Tension

The member absorbs compressive forces with-
out limitation, but only a maximum tensile force
of Nro.

compression

> If the strain increases, the tensile force remains
constant in the member.
Compression
Tearing under N . The member absorbs tensile forces without limi-
ension

Compression

tation but fails if compressive forces exceed
Nfrom.

Yielding under

The member absorbs tensile forces without limi-

Tension
compression tation, but only a maximum compressive force
of Niom.
- . .
e If the strain increases, the compressive force
i remains constant in the member.
Compression
Tearing N The member fails when reaching the compres-
Tension . .
sive force Nrom Or the tensile force Ni.
Compression
Yielding N The member starts to yield if the compressive
Tensi .
s force Nrom Or the tensile force Ni are reached: If
’9— the strain increases, the force remains constant.
= ¢ |
) B tu
z
f
Compression
Plastic hinge If a plastic design force is reached on a location
M N . .
o Nol_ypre of the member, a plastic hinge is formed there
" .
= for the internal force.
.-—“‘ ., “'b._,’ir-P' .
+= The internal forces must be entered as absolute
Ve values. For components of internal forces not
Mept resulting in plastifications, you have to enter

high values.

Table 4.4: Member nonlinearities
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General description
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Sets of members must be understood as combined members. Use a set of members to treat
several members like a single member as it may be preferable for some locations in the struc-
tural system (for example for lateral-torsional buckling analysis, design of continuous beams,

Figure 4.90: Continuous members with trapezoidal load

members.

The figure above shows a linearly variable load acting on the complete length of a set of

-

New Set of Members

S5

No. Description

1 Frame beam -

Type
(@ Continuous members

() Group of members

Members No.

1317

Comment

(] 3 ] [ Cancel

L

Figure 4.91: Dialog box New Set of Members

1.11 Sets of Members x
A= RS BB €O | [# = 5] H] = EwEEE AR
A c [ F A
Set of M. Set of Members
Na. Description Type Members MNo. Comment

Cortinuous beam 1 Cortinuous 5152
[ Secondary beam A-A 1315 L

3 Secondary beam B-B Continuous 4143 r

4 | Column A-A Group 33,3459.60,110.116

5 Frame beam Continuous 35,36 Frame for lateral4orsional buckling analysis

6

7 -
Member Eccentricities | Member Divisions | Members | Nodal Supparts | Member Elastic Foundations | Member Nonlinearities | Sets of Members 14] 4
Type of the set of members ('C'ontinuous / 'G'roup / F7 to select)

Figure 4.92: Table 1.11 Sets of Members

Description

You can enter any name for the set of members. You can also use the list to select a name.
Manually entered descriptions are saved in the list and are instantly available for selection.

926
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Type
There are two different types of member sets: continuous members and groups of members.

Continuous members are created by connected members that are not branching out. They
could be drawn with a pencil without interrupting the continuous line.

Figure 4.93: Continuous members

A group of members consists of connected members that may branch out.

Figure 4.94: Group of members

In some add-on modules it is possible to design sets of members. Often, the design can be per-
formed only for continuous members because parameters such as buckling lengths must be
clearly defined.

Members

In the input field of the dialog box or the column in the table, enter the numbers of the mem-
bers that form the set of members. You can also use the [X\] function to select them graphically
in the work window. Use the button [Reverse Orientation of Members] to change the order of
member numbers and thus the direction of the member set.

The quickest way to define a set of members is the following: Select the relevant members in
the work window by using the pointer drawing an enclosing window. You can also use the
multiple selection by holding down the [Ctrl] key. Then, right-click one of the selected mem-
bers. The context menu of the member opens where you point to Member and select Create
Set of Members (for member groups) or select Create Set of Members (for continuous mem-
bers). The dialog box New Set of Members opens and presets the numbers of the selected
members.

Length

The total length of the set of members represents the sum of the individual member lengths.

Weight

The mass of the set of members is determined from the sum of the individual member masses.
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5. Load Cases and Combinations

Loads acting on the model are managed in different load cases. It is possible to superimpose
these load cases, either manually or automatically, in load and result combinations (see chap-
ter 12.2.1, page 388).

Before you can define loads (see chapter 6), you have to create a load case.

5.1 Load Cases

General description

The loads from a particular action are stored in a load case (LC). Load cases are for example:
self- weight, snow or live load.

The loads in the load case should be defined as characteristic actions, that means without fac-
tors. The partial safety factors can be considered later when the load cases are superimposed
in load or result combinations.

For each load case you can separately define which calculation method (linear static, second-
order or large deformation analysis), approach and calculation parameters (load increment
factor, stiffness reduction by partial safety factor of material) you want to use.

Create a new load case

There are several possibilities to open the loading dialog box for creating a new load case:
e OntheInsert menu, click Load Cases and Combinations and select New Load Case.

e Use the toolbar button [New Load Case] shown on the left.

E™ File Edit View Insert (Calculate Results Tools Table Options Modules Window Help

D299REER 0 FARQRET| E B2 1a-serweignt ML 5wy

Y HYVRAIT RPN 2 - %x'ﬁﬁ:‘ﬂv‘ﬁv & -

Figure 5.1: Button New Load Case in the toolbar

e Use the context menu of the navigator entry Load Cases.

Project Mavigator - Data x
E™ RSTAB -

_.:& Steel frame hall
-] Model Data

iz Load Cases and Combinations

m

§¥  Edit Load Cases...
“§ MNew Load Case..
¥ GotoTable

W | Delete All Load Cases Del

T

- Results
--|_J Printout Reports
) Guide Objects

—I-d Add-on Modules kv
Fl 10 2

ﬁData EDisplay A views

Figure 5.2: Context menu of Load Cases in the Data navigator
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The dialog box Edit Load Cases and Combinations appears. A new load case is preset in the dia-
log tab Load Cases.

Edit Load Cases and Combinations [

Load Cases ‘Adions | Combination Expressions | Action Combinations | Load Combinations I Result Combinations

Existing Load Cases LC No. Load Case Description To Solve
Self-weight 1 Seff-weight -

sl LC2 Snow
€3 |Latersl windin +X General | Caleulation Parameters | Modfy Stffness | Extra Options |

\

Lce Wind on gable in Y T RS
LC5 | Wind on gablein -Y
LC6 | Wind Ifting W Pemancnt T
I L7 Imposed load - floor SelfWeight
L imp Jle] Imperfection towards +X o

[ Imp ] Imperfection towards -Y'

EmLC10 Imperfection towards +Y TR TERET

W CT | Exceptionalloads X: | omoEH
mmicn2 Y: omoiH
z: 1mpu

Comment

T L3
B EFEE X Y

Figure 5.3: Dialog box Edit Load Cases and Combinations, tab Load Cases

e Itisalso possible to enter a new load case in an empty row of table 2.1 Load Cases.

2.1 Load Cases x
EEIEENCO EEEH K= FELE M ® A%
B C [ D [ E [ F [ G [ H ]
Load Load Case EN 1930 | BS Self-Weight - Factorin Direction T
Case Description To Solve Action Category Active X Y z Comment
LC1 | Seff-weight IEE Femanent 0.000 0.000 1.000 L
LC2 | Snow @2 Snow (H<1000masl) ] =
LC3 | Lateral wind in +X Wind O
[C1 |
LC5 | Imposed load -floor I Imposed - category A: domestic, resider a
LCE | Imperfection towards +X I Imperfection O
LCY | Imperfection towards -Y BT Imperfection ] i
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |

Load Case Description

Figure 5.4: Table 2.1 Load Cases

Load case

The number of the new load case is preset but can be modified in the dialog input field LC No.
If the entered number has already been assigned, RSTAB displays a warning when closing the
dialog box.

The creation of load cases should be well organized. Gaps in the numbering are allowed so
that you can insert additional load cases later. The order of load cases can be changed subse-
quently by means of the [Renumber] dialog button (see Table 5.1 and chapter 11.4.16, page
320).
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5 Load Cases and Combinations

—— =l Load case description
gf;;t'::;g"‘t You can enter any name manually. You can also choose a name from the list to describe the
load case shortly.
Sriow
Wind
Wind in +X To solve
Wind in -X . . . i . .
mng in t;f Use the check box to decide if the load case is considered as independent load case in the cal-
%;;p;n,ature culation. In this way, it is possible to exclude load cases from the calculation which do not oc-
foedental Load cur in isolation (for example wind without considering self-weight) or whose results are not
Imperfection towards +X relevant for a preliminary design.

Imperfection towards -X
Imperfection towards +Y

Imperfection towards -Y Action Category
Exceptional loads

Standards mention different action categories controlling the superposition of load cases as
well as the partial safety factors and combination coefficients. Each load case must be assigned
to a category.

Classification of Load Cases and Combinations The list of the dialog box and table provides several categories for selection. They depend on
bz S AEE ErES the standard that is set in the dialog box Model - General Data (see chapter 12.2.1, page 388).
EENEN 1990 -~ ZiEES -
o ) Action Type EN 1990 | BS
|| Create combinations automatically
(@ Load combinations Pemanent -
Result combinations for linear analysis only G Pemanent 1
Prestress 2
Imposed - category A: domestic, residential areas 1A
Standard settings in the dialog Imposed - category B: office areas 1B
box Model - General Data Imposed - category C: congregation areas ic
0 Imposed - category D: shopping areas iD
Imposed - category E: storage areas JE

Imposed - category F: traffic area - vehicle weight <30 kN iF
T Imposed - category G: traffic area - vehicle weight £ 160kN 3G

F Imposed - category H: roofs 3H
0= Snow (H> 1000masl) 44
0= Snow (H<1000masl) 4B

Wind 5

Temperature {non firs) &

N Accidertal 7

I3 Earthquake 8

M Imperfection

Figure 5.5: Action categories according to EN 1990, British annex

These categories are significant for combining load cases manually or automatically. The classi-
fication of the load case determines which factors are applied when creating load and result
combinations.

Self-weight

When you want to take into account the construction's self-weight as load, tick the Active
check box. The laod's direction of action can be defined in one of the three input fields by
means of the self-weight factor. The default setting is 1.00 in direction Z, respectively -1.00 if
the global axis Z points upwards.

When the automatic self-weight is applied in several load cases, you have to consider this for

the combination of load cases.

Comment

Enter a user-defined note or select an entry from the list to describe the load case in detail.

Calculation parameters

The tab Calculation Parameters in the loading dialog box offers different options for controlling
the calculation. Find a detailed description of these parameters in chapter 7.2.1 on page 169.
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Edit general data of a load case
There are several possibilities to change the general data of an existing load case:

e On the Edit menu, point to Load Cases and Combinations, and then select
Load Case - General Data (current load case).

¢ Onthe Edit menu, point to Load Cases and Combinations, and then select
Load Cases (selection from all load cases).

¢ Inthe Data navigator, right-click a load case to open its context menu, or double-click the
load case itself.

Project Mavigator - Data x
E™ RSTAB

.@ Introductory Example

] Model Data

Load Cases and Combinations

=-_4 Load Cases

- LC1: Self-weight
-0 LC2: Snow
-3
0 LC4: Imperfectio| g4 Eqit... Enter
-5 ¥ Actions “§ | New Load Case...
-p¥ Combination Expres —_
-0 Action Combinatio 4= | GotoTable
[-7% Load Combinations| 4 Copy Load Case...
-0 Result Combination| 4% Add Load Cases..,
..o Super Combination
@3 Loads 4" | Delete Del

H
#-_J Results

+-_J Printout Reports

#- ] Guide Objects

#- ) Add-on Modules
¢ Stand-Alone Modules

ﬁData @Display ,ZiViews

o O e O O o O O

Figure 5.6: Context menu of a load case

e Use the button [Edit load cases] in the toolbar of the loads tables (current load case).

B

2.1 Load Cases x
|| €O | (5] [ [5]] (| 3 &= 3o 4 |o]) o | ]| | S
1 C b s ¢ T & —® 7.
Load Load Case EN 1990 | CEN Gelf Edit load cases and combinations
Case Description To Solve Action Category Active X Y Z [ Comment
Self-weight MW Permanent 0.000 1.000
Snow i@l Snow (H<1000masl) a =
Wind a
LC4 | Imperfection towards +X I Imperfection O
LCH |
LC6 i
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |

Load Case Description

Figure 5.7: Button [Edit load cases and combinations] in the toolbar of the loads tables
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Existing Load Cases Buttons

N LC1 Seff-weight - . . . . .

KWL | Femanentlosd In the dialog box Edit Load Cases and Combinations, several buttons are available below the
[C511C3 | Snaw load case list (see Figure 5.3, page 99). They are reserved for the following functions:

=T LC4 Wind in +X

G LCS Imperfection towards +X
IEm LCE Imperfection towards +Y
I LCT Wind

I LC8 Live load

Creates a new load case

m

Creates a new load case as copy of the selected load case (see below)

If several load cases are selected, all contained loads are copied to a new load case
(see below).

e

N 7|EI =T

Assigns a new number to the selected load case. Specify the number in a separate
dialog box. It is not allowed to enter a number that has already been assigned.

Selects all load cases

Cancels the selection in the list

L1]L4) o=
I

[T
i

Inverts the selection of load cases

X

Deletes the selected load case

Table 5.1: Buttons in the tab Load Cases

Copy and add load cases

You can use already existing load cases to create new load cases.

To copy a load case, select the relevant load case in the list Existing Load Cases. By clicking the
[Copy] button you create a copy of the load case with the next available free number. Then,
you can adjust the description of the new load case and the loads.

When adding load cases RSTAB copies the loads of several load cases into a new load case.
First, select the relevant load cases in the list Existing Load Cases (multiple selection by holding
down the [Ctrl] key). Use the [Add] button to copy the loads into a new load case.
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Classification of Load Cases and Combinations
According to Standard
EEN 1990 -

National annes:

EECEN

V

| Create combinations automatically |
@ Load combinations

() Result combinations for linear analysis only)

Check box in dialog box
Model - General Data

Project Mavigator - Data x
E™ RSTAB
9@ Introductory Example
] Model Data
3 Load Cases and Combinations

_§ Load Cases

Y cion:

-] Al: Permanent

) AZ: Imposed

I A3: Wind

o% Combination Expressions
=% Action Combinations
—F Load Combinations

—F Result Combinations

= Super Combinations
H--|_J Loads

H--| ) Results

+-_J Printout Reports

#- ] Guide Objects

i) Add-on Modules

H--|_J Stand-Alone Modules

o O e O O o O O

ﬁData @Display A views
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5.2

General description

When using the latest standards, for example EN 1990 or DIN 1055-100 (Germany), it is often
time-consuming to take into account all load situations coming into question and to select the
decisive situations for the designs. In the dialog box Model - General Data, you have the possi-
bility to create combinations automatically (see Figure 12.23, page 386).

Actions

The load cases defined in table 2.1 (see previous chapter 5.1) represent the base data for the
automatic superpositioning. RSTAB distinguishes between two load case categories: standard
load cases and load cases of the type Imperfection. Moreover, for combining load cases it is im-
portant to know in which action category the standard load cases have been organized.

Standards provide rules for the combination of independent actions in various design situa-
tions. Actions are independent of each other if they arise out of different origins and if the cor-
relation existing between them may be neglected with regard to the reliability of the structural
system.

In accordance with this concept, Actions to which load cases are assigned must be defined for
the automatic superposition in RSTAB. The action type defined for the load cases (see chapter
5.1, page 100) controls the assignment to action categories conforming to standards.

Edit Load Cases and Combinations (s
| Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations
Existing Actions ANo Action Description
1 Femanart loads -
o=l Az Snow
A3 Wind General
[Eeae Imposed loads Action Typs EN 1890 | DIV
N A5 Accidertal
Il Permanent -
@ Simultaneously
Altemative
Unassigned Load Cases Load Cases in Action A1
- -
< n » Comment
5 ” - | Ea
B x ®)
2o o) (o |

Figure 5.8: Dialog box Edit Load Cases and Combinations, tab Actions
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2.2 Actions x
EEEE EE 3O [F[=[E K &= % | FHH [ & |3 @ E L
[ A [ B b [ ETFT G [ H |-
Action EN 1530 | DIN Load Cases in Action
Action Description Action Category Acting LC.1 LC2 | LC3 LC4 Comment
Pemmanert loads | IEM Pemanent LC1
Snow @& Snow (H<1000masl) Lcz =
[ Wind T Wind LC3 | Lc4 | 15 | Lcs
Imposed loads T Imposed - category A: domestic, residential areas LC7
A5 | Accidental W Accidental Simuttaneously| LC11
AB -
Load Cases lﬂc‘tions lCombination Expressions lAction Combinations lLoad Combinations lﬂesuh Combinations J
Alternative

Figure 5.9: Table 2.2 Actions

Action
Y Actions are created already when defining load cases. They are consecutively numbered. The
L sequence is not important but can be modified, if necessary, by means of the [Renumber] but-
ton available in the dialog box.
In the table you can add actions manually for example to assign load cases by user-defined
specifications when huge models are designed.
Action description
The description of the action is derived from the action type that has been selected for the
load cases. The preset description can be changed, if necessary.
Action category
EN 1590 | CEN Standards mention different action categories controlling the partial safety factors and combi-
Action Category nation coefficients (see chapter 5.1, page 100).
| Permanent -

emane: The list of the dialog box and table provides only the categories which have been used for the
Imposed - category B: offic definition of the single load cases. Therefore, in order to create a new category, a new action
B it type must be assigned in the general data of a load case.

Acting

Two or more load cases can be defined as Simultaneously or Alternative acting. That means that
these load cases occur either always or never together in a load or result combination.

For example, load cases with wind from different directions are "alternative" acting.

Load cases in action

Load cases are assigned according to the specifications of the LC action type, so assignment is
largely automatic.

To remove a load case from an action, select the load case in the dialog section Load Cases in
)
Action. Use the [«] button or double-click the entry to transfer it to the dialog section Unas-
Toad Cases in Acion signed Load Cases. In the table, it is also possible to set a load case inactive: Select the empty
LC.1 c2 LC3 entry in the list of the relevant table cell.
LCT
LC4 Manually removed load cases, taking into account the action type, are transferred to the list

L e Unassigned Load Cases. This also means that only load cases of the same action type can be in-

cluded in an action category. It is not possible for example to select load cases of the type "live
loads" for actions of "snow", neither in the dialog box nor in the list of the table (see picture on
the left). Therefore, type-different load cases are not visible in the list Existing Actions. Use the
button [Show Unused] below the dialog section to display load cases of other categories. They
are shown as locked and cannot be selected.

g Load cases not assigned to any action are not taken into account when generating combina-
tions.
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Enter a user-defined note or select an entry from the list.

for the following functions:
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Creates a new action

Renumbers the selected actions

Selects all actions

Cancels the selection in the list

HElShEE

=
i

Assigns unassigned load cases to actions automatically

Deletes the selected actions

X

Table 5.2: Buttons in the tab Actions

The buttons in the Actions tab of the dialog box Edit Load Cases and Combinations are reserved
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5.3 Combination Expressions

General description

Standards describe how to combine actions. For example, EN 1990 requires the design of the
ultimate and the serviceability limit states. Ultimate limit states for load bearing capacity
have to be designed in four design situations for which particular combination rules must be
applied:

1. Permanent situations involving common conditions of use of a structural system as well as
temporary situations referring to time-limited stages of the structure (for example construc-
tion stage, repairs)

As combination rule for permanent and temporary situations (basic combination) you have
to apply either

2.76,5 Gk,j P P + 71 Qi1+ 2 7q,i - Wo,i - Qi
=1 i1

Equation 5.1
or the more unfavorable combination with Equation 5.2 and Equation 5.3 for the limit
states STR and GEO.

2276,5 Gk,j + v P +vQ1 Vo1 Qi1+ 2 1q,i - Wo,i - Qi
1 i1

Equation 5.2

2285°76,5"Gi,j +vp P +vq1 Qi + 2 7a,i - Vo,i - Qi
i>1 i>1

Equation 5.3

2. Extraordinary situations referring to extraordinary actions of the structural system or its
environment (for example fire, explosion, collision)

2.Gij +P +Ag+ (w1 0wy ) Qg+ X wai Qi

i1 i>1

Equation 5.4

3. Situations in case of earthquakes

2.6+ P+ Apg + 2w Qi

1 i>1

Equation 5.5
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for which the following combination rules must be applied.

1. Characteristic situations with irreversible (lasting) effects on the structural system

2.6k + P+ Q1+ X wo,i - Quii
=1 i1

Equation 5.6

2. Frequent situations with reversible (non-lasting) effects on the structural system

2GR Wit Quor + 2w Qi
=1 i1

Equation 5.7

3. Quasi-permanent situations with long-term effects on the structural system

26 +P+ X wa i Qi
=1 =1

Equation 5.8
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I
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According to EN 1990, you have to design serviceability limit states in three design situations

Edit Load Cases and Combinations

Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Resul Combinations

Existing Combination Expressions CE No. Combination Expression Description Use
; s .

Sich CE2 5LS

ISIEA CE3 5LS General

S@eles o Design Situation EN 1990 | DIN
T ULS (STR/GED) - Permanent / transient - Eq, 610 -
Seltings Options
Consider: [] Do not treat snow and wind together as collateral actions

[] Faverable permanent actions
[ For wind as goverming action abandon snow
7] Imperfaction load cases

[T Exclusive/Inclusive load cases.. =

Reduce number of generated combinations
dueto:

[] Reduce number of load cases...
[*] Examine resutts. .

] Select leading variable actions
Result Combinations

Generate additionally Either/Or result combination
{result envelopes)

each combination expression

Generate additionally a separate Ether/Cr result combination for

Generated Action Combinations

List and number. AC1 __ ACB (8/8)

Result combinations: 1

| [

1 1 3 Comment

% =)

Numbering of Generated Combinations Generated Load Combinations
First number of generated Method of analysis: | Second-order analysis (P-Delta) =
Load combinations 1

Figure 5.10: Dialog box Edit Load Cases and Combinations, tab Combination Expressions

2.3 Combination Expressions

EE EE B0 |25 6| K= H || | 6 | ]| | 2 S B
A 8] C D F [ G [ H [ 1 ] J [ K

Combin. Combination EN 1530 | DIN Consider Reduce number due to Generated
Express. | Description | Use Design Stuation Favorable [mperdection Ex/Inclusive Restriction Examining Leading | Action Combinations Comment
uLs ULS (STR/GED) - Permanent | [ ] ] ] ACT .. AC13(13/26)

CE2 |5LS SEh SLS - Characteristic O ] ] ] O [AC14 . AC26(13/26)

CE3 |SLS [ [l SLS - Frequent O O O O O

CE4 | 5LS [ |88 5LS - Quasipermanent ] [} [} O O

CES

m

Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Resul Combinations |

Figure 5.11: Table 2.3 Combination Expressions
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Ultimate Limit State| -

ULS

Ultimate Limit State

Uktimate Limit State (EQL)
Ultimate Limit State (STRAGEQ)
Ultimate Limit State - Permanent./ Transient
Ultimate Limit State - Accidental
Ultimate Limit State - Seismic
5LS

Serviceability

Serviceability - Characteristic
Serviceability - Frequent

Serviceability - Quasi-permanert

Dlubal —

Engineering Software

Combination expression

When you access the dialog box or table, RSTAB presets the combination rules of the following
design situations:

e STR(ULS) ultimate limit state for permanent or temporary situation
e SCh(SLS) serviceability limit state for characteristic situation

e SFr(sLS) serviceability limit state for frequent situation

e SQp(SLS) serviceability limit state for quasi-permanent situation

You can create a new combination rule in another table row or in the dialog box by using the
[New] button. The design situations described below are available for selection.

Combination rules marked in the dialog list can be deleted with the [Delete] button.

Description of combination expression

The brief description of combination rules can be changed subsequently. The list provides
some suggestions for selection.

Use

Use the check box to decide if the selected combination rule is considered when creating re-
sult combinations. In this way, it is possible to reactive or exclude design situations from the
generation.

Design situation

Standards describe the situations for which designs of structural systems must be performed.
These design situations determine the conditions expected during the construction and use of
the building.

The following design situations for EN 1990 are available for selection in the list:

Design Situation EN 1950 | CEN
B ULS (STR/GEC) - Pemanent / transiert - Eq. 6.10 l:]

[E0] LS (EQU) - Permanent / transient
I ULS (EQU) - Accidental - psi-1,1

ULS (EQU) - Accidental - psi-2.1

A8 LS (EQL) - Seismic

LA ULS (STR/GEQ) - Permanert / transient - Eq. 6.10a and 6.10b
ULS (STRAGEQ) - Accidental - psi-1,1
[0 UL S (STRAGED) - Accidertal - psi-2.1
LS (STRAGEQ) - Seismic

& Ch 5LS - Characteristic

SFr 5L5 - Frequent

8008 SLS - Quasi-pemanent

Table 5.12: Design situations according to EN 1990

Use the [Info] button to check the combination rule of the current design situation. A dialog
box opens explaining the equation with relevant parameters (see figure below).
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Settings

Consider:

/| Favorable permanent actions

| Imperfection load cases...

V| Exclusive/Inclusive load cases...

)@

Reduce number of generated combinations

due to:

Reduce number of load cases...
Examine results...

Select leading vanable actions...

Engineering Software

Info About Design Situation [iz-,l

EM 1990 | CEN
LLS (STRIGED) - Permanent ! transient - Eg. 6.10

2 Y6, Gk + YpP + vq1Qu1 + Z YW, Qi
i>1

TG : Partial factor for permanent actions

Gkj : Permanent actions

TP : Partial factor for prestress actions

P . Pre-stressing action

a1 o Partial factor for leading variable action

Gkt o Leading variable action

T : Partial factor for non-leading variable actions
wo,i o Coefficient for combination value

Gl o Cther variable actions

Close

L S

Figure 5.13: Dialog box Info About Design Situation

Favorable permanent actions

Due to this option, RSTAB can distinguish between favorable and unfavorable acting perma-
nent actions during the generation. They are considered with different partial safety factors in
the superpositioning. Additional combinations are generated.

Settings of the check box affect only design situations for load bearing capacity. The distinc-
tion between favorable and unfavorable acting permanent actions is done automatically for
the design situation "static equilibrium”, whereas permanent actions for the design situation
"serviceability" are not differentiated.

Imperfection load cases

RSTAB distinguishes between two load case categories: standard load cases and load cases of
the type Imperfection. Due to the special treatment of imperfections, it is possible to form any
possible load combination once with imperfection and once without.

Imperfection load cases are taken into account only for generating load combinations. More-
over, settings of the check boxes are globally valid: Imperfections can be considered either
consistently for all combination rules or not at all. It is not possible to apply imperfections sep-
arately for individual combination expressions.

When the check box is ticked, the [Settings] button or the button [...] is enabled. Use the but-
tons to access a dialog box with specific settings for imperfection load cases.

Dlubal ——
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Settings PS
Imperfection Load Cases
Use Load Cases of Type Imperfection’
LC Load Case Description Use Only with Load Cases MNever with Load Cases
LCB | Imperfection towards +X LC4 LC5
Imperfection towards -Y |LC3 LC4 --
LC10 | Imperfection towards +Y | LC3 LC5 .
Select Load Cases / @
[ | L Selfweight -
[ |meEn Lz Sriow
LC3 Lateral wind in +
LC4 ‘wind on gable inv’
[ LCR ‘wind on gable in v
] LCE | wind liting
[ =3 LC? Impased load - floar
[ e LC11 Exceptional loads =
Options
All imperfection load cases as altemative
[7] Remove co-existence of the same load combination with and
without imperfection
Remove all load combinations without imperfection
[ Prefer common assignment of imperfections All -
f Subject to specific load cases)
NS [ ok ][ cose |
)

Figure 5.14: Dialog box Settings with dialog box Select Load Cases for selecting load cases

The dialog section Use Load Cases of Type 'Imperfection' lists all load cases that have been
classified as action type "imperfection” (see chapter 5.1, page 100). Use the check boxes in the
Use column to control the load cases in detail and to decide which one is included in the gen-
eration of load combinations.

The columns Only with Load Cases and Never with Load Cases are shown if the imperfection
load cases are Subject to specific load cases (see description below).

With settings in the dialog section Options you determine how imperfection load cases are
taken into account. When All imperfection load cases act as alternative, RSTAB applies only one
imperfection load case for each load combination.

If at least one imperfection load case is activated, any possible load combination will be creat-
ed once with imperfection and once without. In case you want to create only load combina-
tions with imperfection, tick the check box for Remove co-existence of the same load combina-
tion with and without imperfection.

|Z| With the option Subject to specific load cases you can further reduce the number of generated
load combinations. If the option is ticked, the two additional columns Only with Load Cases and
Never with Load Cases are shown in the dialog section above. Click into a cell to enable the [...]
button that you can use to access the dialog box Select Load Cases where you can define a rela-
tion between the imperfection load case and one or more belonging respectively alternative
load cases (see Figure 5.14).
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Exclusive/inclusive load cases
To further reduce the number of created load combinations, it is possible to classify load cases
to be mutually exclusive or occurring only together.

Ticking the check box enables the dialog button [Settings] or the table button [...] that you can
use to open a dialog box with detailed settings for the application of load cases.

Settings R
Imperfection Load Cases | Exclusive/Inclusive Load Cases |
Exclusive Load Cases
No. Select Load Cases Not to combine with load cases -
[ LC4 LC5 [c7 =
2 4 J A -
i | Select Load Cases ﬁ
2 B B LC1 Self-weight -
7 3 [T] weEm Lc2 Show
] 1O LCc3 Lateral wind in +<
El 1 LC4 'wind on gable in'Y'
10 4 LCE wiind on gable in 7
1 A O s | wind iting
E 3 I L7 Imposed load - floor
1 [ e Lo Exceptional loads =
Inclusive Load Cases j
No. Select Load Cases
(| L4 Lcs
2 -
3 -
4 -
5 -
6 -
7 j -
3 ) Al -
10 1
i ;
13 L

Figure 5.15: Dialog box Settings, tab Exclusive/Inclusive Load Cases with dialog box Select Load Cases

First, enter a load case into the column Select Load Cases in the dialog section Exclusive Load
Cases. You can also use the [...] button to open the dialog box Select Load Cases where you can
select the case. Then, in the column Not to combine with load cases, define which load case(s)
you never want to take into account together with the case in the load combination. In this
way, it is possible to avoid for example the combination of snow with human load cases.

In the dialog section Inclusive Load Cases, you can specify settings analogously for load cases
that you want to appear always together in every load combination. However, these relations
are only effective if the option Reduce number of generated combinations due to Examine results
(see below) is not activated.

Specifications in the dialog section Inclusive Load Cases are taken into account only for the
generation of load combinations, not of result combinations.

Dlubal ——
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Settings
Consider:

Favorable permanent actions
V| Imperfection load cases...

Exclusive/Inclusive load cases...

Reduce number of generated combinations
due to:

/| Reduce number of load cases...
Examine results...

V| Select leading variable actions...

Engineering Software

Reduce number of generated combinations due to

The complexity of the structural system as well as the number of actions and load cases have a
significant influence on the generated combinations. RSTAB offers three possibilities for reduc-
ing the number of constellations with great effect. The first two procedures are only available
for the generation of load combinations but not for result combinations.

Reduce number of load cases

With this option you can generally limit the number of load cases occurring in the load combi-
nations. Access to the check box is available in the General tab of the Combination Expressions
(see Figure 5.10, page 107). RSTAB finds out which load cases provide positive respectively
negative internal forces and deformations. Then, all positively acting and all negatively acting
load cases are combined. Thus, combinations will take into account only those load cases
which are relevant for the maximum or minimum values.

The advantage of this method is the possibility to reduce the number of combinations consid-
erably, which has a positive effect on the speed of calculation as well as the evaluation. A dis-
advantage may be the fact that there is a certain factor of uncertainty for the reduction to find
the extreme values in case of unfavorable load arrangements and specifications.

When you tick the check box, an additional dialog tab appears called Reduce - Number of Load
Cases where you can specify in detail which load cases, internal forces and objects you want to
be considered for the creation of governing combinations.

General | Reduce - Number of Load Cases | Reduce - Leading Variable Actions |

Choice of Load Cazes Examining Resultz.

=[] Global Deformations

Manualty
) [#],Za Members
© Automatically -[[],Za Local Deformations
@ Maxdimum number of the most relevant -
load cases: =

Meglect load cases with lesser relevance in %]
comparison with the most relevant load .
case than: 20
o], L My
0L Mz

[#] 4 Support Reactions

Considered Load Cases

Group ] B* P
No. Considered Load cases % ;- E_:—
B LCca 4Pz
2 LC1.LC2LC4 -[C]4% Mx
3 LC1.LC2LCE 4% my
4 LC1.LC3 &% y.7
5 [LCiica Wz
6 LC1.LC4LC7
7 LC1.LCH
8 LC1,LC5.LC7
9 LC1.LCE
10 |LC1LCELCT

Assign separately for each object

- Examining Results of Objects
H| < Determine automatically

Nodes No.:
o 1279121516 Y Al
Combination type:
@ Combine considered load cases Members No.:
Considered load cases in groups together 21 ':; All

Figure 5.16: Dialog tab Reduce - Number of Load Cases for combination expressions

The load cases can be selected Manually or determined Automatically on the basis of relevance
criteria. Clicking the button [Determine automatically] starts a calculation to determine the
maximum and minimum internal forces, deformations and support reactions in the load cases.
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=y When the automatic determination is selected, define which Results (deformations, member
internal forces, support reactions) and Objects (nodes, members) you want to consider for the
evaluation of the load cases. The nodes and members can be selected graphically with the [X]
function as soon as the check box All is clear. Above, you can use the check box Assign sepa-
rately for each object to assign specific result types to nodes and members for the analysis.

The number of load cases contained in a Group after calculating load case data depends on
settings defined in the dialog section Choice of Load Cases:

¢ When the option Maximum number of the most relevant load cases is selected, a
group provides either the specified maximum number of load cases or only positively
respectively negatively acting load cases in a smaller number.

e ltis possible to Neglect load cases which have only a very small share in the maximum
and minimum values. The percentage refers to the internal forces, deformations and sup-
port forces of the load cases respectively providing the extreme values.

Imperfection load cases are not considered when the automatic creation of groups is set.

Settings Examine results
Lo RSTAB creates only the governing load combinations (this option is not available for result
Favorable permanent actions . .
— combinations).
| Imperfection load cases... =
Bxclusive/Inclusive load cases... ) When ticking the check box, the new tab Reduce - Examine Results is added to the dialog box.
Reduce - Examine Resutt
Reduce number of generated combinations sauee mine nesdis
due to: Reduction Method Examining Resultz.
| Reduce number of load cases... @ Earine resuts of automatically generated F =1-[#] 1 Global Deformations
Examine results. . temporary result combinations I_I """ % 2 u':
..... u-
V| Select leading variable actions... Bxamine existing result combination: || & FF uZ
BTARCT - ULS (STR/GEQ) - Permanent /transient -Eq || | | i~ I PhiX
..... 1 PhicY
..... v Phi-Z
=[], L Members

+|:|,L Local Deformations
=[], Za Intemal Forces
I

Examining Results of Objects

Members No.:
6.7.12 Y Al

Note:

All load cases that are imelevant to these initial result
combinations (inear analysis) will not be considered, which
reduces the number of possible combinations.

Figure 5.17: Tab Reduce - Examine Results for combination rules

With the first Reduction Method you can evaluate generated temporary result combinations
automatically. Temporary result combinations include all load cases created in the model and
consider all relations existing among them. By means of results available on the x-locations
RSTAB can analyze which of the simultaneously acting load cases produce a maximum or min-
imum on the corresponding locations. The reduction method is based on the assumption that
only those combinations can be governing which contain exactly these simultaneously acting
load cases.

Alternatively, it is possible to use the results of a user-defined result combination for the results
reduction.
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In the dialog section Examining Results to the right, you can define which deformations, inter-
nal forces or support reactions you want to take into account for the determination of extreme

values.
= The dialog section Examining Results of Objects provides an option to restrict the extreme value
4 analysis to results of selected members. Use the [\] function to select the members graphical-
ly.

Select leading variable actions

The third possibility to reduce the number of generated combinations is to classify only select-
ed actions as leading actions. This option is available for the generation of load and result
combinations.

When ticking the check box, the new tab Reduce - Leading Varialbe Actions is added to the dia-
log box.

General | Reduce - Examine Results | Reduce - Leading Variable Actions

Select Leading Variable Actions.

Action EN 1590 | DIN Leading
Action Description Action Category Load Cases in Action Actions
A2 Snow @= Snow (H=1000ma | LC2
AR Wind T Wind LC3..LCE
Ad Imposed loads I Imposed - category /| LC7

Figure 5.18: Tab Reduce - Leading Variable Actions for combination rules

The list of leading actions contains only variable actions.

When you remove the check mark of an entry in the column Leading Actions, the correspond-
ing action will be superimposed only as accompanying variable action.

Numbering of generated combinations

Entering data in this section of the dialog box Edit Load Cases and Combinations (see Figure
5.10, page 107) affects the First number of generated Load combinations or Result combinations
that are created in RSTAB.

Result combinations

Optionally, you can Generate additionally an Either/Or result combination (results envelopes). This
result combination superimposes the extreme values of all load or result combinations accord-
ing to the following scheme:

"CO1/permanent or CO2/permanent or CO3/permanent etc."

If several combination expressions are specified for the generation, it is possible to Generate
additionally a separate Either/Or result combination for each combination expression.

Method of analysis

Use the list to decide which method of calculation you want to apply to analyze combinations
(see chapter 7.2.1.1, page 169). RSTAB presets the non-linear calculation according to second-
order analysis (P-Delta) for load combinations.

Generated action combinations

The dialog section, respectively table column, is filled during the generation starting automati-
cally when closing the dialog tab or table. The dialog field shows you a short overview of the
number of generated combinations.
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Generated
Action Combinations
ACT ... AC13(13/47)
AC14 . AC26 (13/47)
AC2T ... AC35 (13/47)
ACAD . ACAT (8/47)

2]
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With the data entered in the dialog box or table, RSTAB creates so-called "action combina-
tions" (AC). They are described in the following chapter. You can use the entries shown in the
current dialog box to estimate the way how combination rules affect the number of combina-
tions.

In the example shown on the left, a total of 47 action combinations is generated for the four
specified design situations:

e ULS (STR/GEO): AC1to AC13
e SIS - characteristic: AC14to AC26
e SLS-frequent: AC27 to AC39

e SLS - quasi-permanent: AC40 to AC47

When jumping to the next dialog tab with the dialog button [»], RSTAB determines the action
combinations automatically. The first action combination created with the current combina-
tion expression is selected in the subsequent dialog tab.

Comment

Enter a user-defined note or select an entry from the list.

Dlubal ——
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154  Action Combinations

General description

Project Navigator - Data - When you open the dialog tab or table 2.4, actions are superimposed automatically according
D RSTAB to the combination rules and identified as so-called "action combinations". This overview is
=8 If"’l\;:":“l"D'Y Bxample sorted by actions, and thus corresponds to the way how actions are described in standards.

) Model Data . . . . . e . .
&-@8 Load Cases and Combinations Now, you can define which action combinations will finally come into question for the genera-
G-_4 Load Cases tion of load or result combinations.
-0 Actions
-3 Combination Expressions An action combination includes all possibilities how load cases can be combined in the action.
1) ACL: 1356 Therefore, do not confuse it with a load or result combination representing only a single vari-
[ AC2:1356 + 1.50Qs ant of these possibilities.
[0 AC3:1.356 + 1.50Qs + 0.90Qw
[0 AC4:1.35G + 1.50Qw o o e e e R (s |
[ AC5:1.356G + 0.75Qs + 1.50Qw
@-C# Load Combinations ‘ Load Cases | Actions | Combination Expressions | Agtion Combinations | Load Combinations I Result Combinations‘
[]E’ Result Combinations Existing Action C i AC No. Action Combination Description Use
..... =% Super Combinations B ACT (135G 12 1.00G + 1.000s + 0.60Gw + 0. 70GIA =]
. -L 4 B AC? | 135G+ 1500s
EJ'“'T' oacs B AC3 | 135G+ 15005 + 0900w General
iz~ Results ete 135G+ 1500w Design Stuation EN 1990 | CEN
[#)-|2) Printout Reports AC5 | 1.35G +0.750s + 1500w =
-1 Guide Objects SRIACE |1 1.050iA |50 5LS -Crerectertc
- Add-on Modules Sik ’E_ o Actions in Action Combi AC12
- Stand-Alone Modules s‘z 7: o o No. | Factor Action Description Leading T v Load Cases =
i T ; o 1| oo mEAT [Pemanentloads | [ 1
ﬁData ngsplay ,!S\ilews SICA AC10 | 1.00G + 1.00Qs
SCHACTT | 1.00G + 1.000s + 0.60Gw 2 | lboffesiAz ) Snow 2
3| s e B o103, 105
SR ACT3 1.00G + 1.000s + 0.70GIA 4 0.700 |IEHE3 A4 Imposed loads [} 070|LC7
SIChl AC14 1.00G + 1.00Qw
SICAl AC15 1.00G + 0.50Qs + 1.00Gw
SICA AC16 1.00G + 0.50Qs + 1.00Qw + 0.70QiA
SiCh AC17 1.00G + 1.00Qw + 0.70QiA =
SiChl AC18 1.00G + 1.00QiA
SIChl AC13 1.00G + 0.500s + 1.00QIA
SIChl AC20 1.00G + 0.50Qs + 0.60Qw + 1.00GHA
Sihl AC21 1.00G + 0.60Qw + 1.00QIA
List and number
Genersted
lood combinations: €015 CO154 (10/226)
‘ |7m7 » Comment
Al {21y - -
Figure 5.19: Dialog box Edit Load Cases and Combinations, tab Action Combinations
2.4 Action Combinations X
= = 6O [FEE [E K+ FEE M« A=
A B C FL G ER I | K L -
Action Action Combination EN 1550 1CEN Action .2 Action 3 Action 4 Generated F
Combin Description Uze Design Situation Facto Mo.  |Factor] Mo. Factor No. Load Combinations
AC1_| 135G & ULS (STR/GED) CO1..CO8.CO13 .. COT6.
AC2_|1.35G + 1500s & ULS (STR/GED) 150 [WoEN A2 €03 __C012C017_C020
1.35G + 15005 +0.900w_| [ ULS (STR/GEO) 1.50 [HoEN A2 €021 ..C022C035 .. C03||=
ACA | 1.35G + 1 50Gw & ULS (STR/GEO} 150 A3 C023 ... C024C037 .. CO3
AC5 | 135G +0750s + 1500w | [ ULS (STR/GED) 0.75 [ A2 C025 ... CO26C039 .. CO4
ACE_| 1.35G + 150Gw = 1.05QiA | [ ULS (STR/GEO) 150 A3
AC7 | 1.35G + 1 500iA O ULS (STR/GEO) 150 | A4 8
ACB | 1.35G + 0.90Qw + 1.500A | [J ULS (STR/GEO) 0.50 o0 A3
ACS | 1.00G O |SiCh SLS - Characterst
ACI0 [ 1.00G +1000s & |5h SLS - Charscterst 1.00 (e A2 CO121_CO124 (4/226)
ACT1 [1.00G +1000s +060Qw | [ |SIEA SLS - Characterist 1.00 [N A2 CO125 .. CO134 (10/226)
AC12 [1.00G +1000s +060Qw | [Z] |SIGA SLS - Characterist 1.00 [ A2 0.70 IS A4 [CO135..CO 144 (10/225)
AC13 [1.00G +100Gs +0.700A | [ |SICH 5LS -Characterst 1.00 [ A2 C0145 .. CO148 (4/226) |~
«| ] v
Load Cases ]j\dions 1Combinahon Expressions | Action Combinations | Load Combinations lHesu?t Combinztions ]
Active

Figure 5.20: Table 2.4 Action Combinations
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Action combination

The combinations generated from actions are consecutively numbered. An action combina-
tion includes all possibilities how load cases contained in the action can be considered. These
possibilities depend on the action category and the combination expressions.

In the dialog box Edit Load Cases and Combinations below the list Existing Action Combinations,
it is possible to filter generated combinations by design situation or relevance.

¥ Touse(17) :
Al 21)
Mot to use (4)
B ULS (STR/GEQ) - Permanent / transient - Eq. 6.10 (8)
SCh 5LS - Characteristic {13}

Figure 5.21: Filter option in the dialog box Edit Load Cases and Combinations

Description of action combination

RSTAB assigns automatically brief descriptions based on the safety factors and symbols of ac-
tions, expressing combination rules. You can change the descriptions, if necessary.

Click the dialog button [«] to jump to the previous dialog tab where RSTAB shows you the
combination expression by which the current action combination was created.

Use

Use the check box to decide if the selected action combination is considered for creating load
or result combinations. In this way, it is possible to reactive or exclude action combinations
from the generation.

If RSTAB creates an action combination twice because of special constellations, one of them is
automatically deactivated.

Design situation

The design situation of the current action combination is again indicated so that you can
check data. Use the [Info] button to look at the combination rule of the design situation. A dia-
log box with explanations opens (see Figure 5.13, page 109).

Actions in action combinations

The columns inform you about actions including corresponding partial safety factors and
combination coefficients.

If an action is assumed to be Leading in the combination, it is marked accordingly in the dialog
box. In this case, it is inserted as action Qx: in Equation 5.1 to Equation 5.7 (see page 106).

The values indicated in the table column Factor are based on coefficients depending on the se-
lected standard. For EN 1990 they are the partial safety factors y, the combination factors v,
the reduction factors & and, if applicable, the reliability factors Kr of each action resulting from
design situation and action category.

Use the buttons [Settings] or [...] to check and, in case of a user-defined standard, adjust the
partial safety factors and combination coefficients. The factors are organized in several tabs of
the dialog box Coefficients. The first tab Partial Safety Coefficients is shown in Figure 12.27 on
page 388. The tab Combination Coefficients manages the factors y and &.

Dlubal ——
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Coefficients - EN 1990 | BS [

Partial Safety Coefficients | Combination Coefficients | Consequences Class

Combination Coefficients of Variable Actions

Action Category wo w1 w2

3A Imposed Loads  -Category A - Domestic, residential areas 0.70 = 0.50 0.30
3B -Category B - Office areas 0.70 = 0.50 0.30
ic -Category C - Congregation areas 0.70 = 0.70 0.60
D -Category D - Shopping areas 0.70 = 0.70 0.60
3E -Category E - Storage areas 1.00=5 0.90 0.80
3F Traffic Loads -Category F - - Vehicle weight < 30 kN 0.70 = 0.70 0.60
G -Category G - Vehicle weight < 160 kN 0.70 = 0.50 0.30
3H -Category H - Roofs 0.70 = 0.00- 0.00-
4A Snow /lce Loads - Sites at altitude H > 1000 m 0.70 0.50% 0201
4B - Sites at altitude H < 1000 m 0501 0.201% 0.001
5. Wind Loads 0.50= 0.20= 0.00 =
6. Temperature fire excluded) 0.60 = 0.50 0.00-

Combination Rule According to Eguations 6.10a and §.10b

Reduction coefficient of permanent urfavorable actions for .
combination rule according to Equation 6.10b E: 0925

@J @ = . d | I (] 4 ]l Cancel

L 4

Figure 5.22: Dialog box Coefficients, tab Combination Coefficients

The dialog section Actions in Action Combination lists the Load Cases contained in the actions
with all possibilities how they can be taken into account in the action. The possibilities depend
on the action type and the defined action (simultaneous or alternative). It is precondition that
all assigned load cases are always used together for the action types "permanent loads" and
"prestress" unless the relation is defined as "alternative”. In case of variable, extraordinary and
seismic actions, assigned load cases can be superimposed in all relevant combinations.

Generated load or result combinations

The dialog section, respectively table column, is filled during the generation starting automati-
cally when closing the dialog tab or table. The dialog field shows you a short overview about
the number of generated load or result combinations.

Load and result combinations are described in the following chapters 5.5 and 5.6.

1 1 8 I Program RSTAB © 2013 Dlubal Engineering Software
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Generated
Load Combinations
CO1 ...C0O3 (3/47)

C04 ..CO6
CO7...CO10¢
..CO4
.co7
.Co2A1
.C025
.CO25
.C033
.CO36
...CO

con

Co15..
Co18 ..
Co22 .
CO26 ..
C0o30 ..
C034 .
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Example

In the example shown on the left, a total of 47 load combinations is generated for the design
situation ULS. For the action combination AC12 (penultimate row) the four load combinations
CO40 to CO43 occur with the following background:

The first action A1 has been categorized as action category "permanent loads" and provided
with the factor y = 1.35 in the generated load combinations. The contained load cases 1 and 2
occur together in all load combinations.

As second action A2 we have the action category "snow" included in the load combination
with the factor y * y = 1.50 * 0.50 = 0.75.

The third action A3 doubles the number of the generated load combinations because the cat-
egory "wind" is available with the two load cases 4 and 5 acting alternatively. This action is
multiplied with the factory * y = 1.50 * 0.60 = 0.90 in the load combinations.

The fourth action A4 is classified as action type "imposed load category B" and provided with
the factor y = 1.50 in all four load combinations. This action is a leading action.

Actions in Action Combination AC12

Mo. | Factor | Action Description Leading W Load Cases | -
1 1.350 (HEH A1 Pemanent load 135 LC1 Lc2
2 0.750 (WaEN A2 Snow 150 050|LC3
3 0.500 (NEXE A3 Wind 150| 060|LC4 LCB
4 1.500 |IEHEA A4 Imposed load v 1.50 LCE
Genarted List and number

load combinations:  CO40 ... CO43 (4/47) = =

Figure 5.23: Actions in action combination AC12

In addition, we have to take into account the two imperfection load cases 7 and 8 which are
coupled with the directions of both wind load cases. We want to create load combinations
once with imperfections and once without.

With these specifications RSTAB forms the following load combinations for AC12:
e (CO40: 1.35*LC1T + 1.35*LC2 + 0.75*LC3 + 0.9*LC4 + 1.5*LC6
e (CO41: 1.35*LC1T+ 1.35*LC2 + 0.75*LC3 + 0.9*LC4 + 1.5*LC6 + LC7
e CO42: 1.35*LC1+ 1.35*LC2 + 0.75*LC3 + 0.9*LC5 + 1.5*LC6
e (CO43: 1.35*LCT + 1.35*LC2 + 0.75*LC3 + 0.9*LC5 + 1.5*LC6 + LC8
Click the dialog button [»] to jump to dialog the tab Load Combinations where the first combi-
nation created from the current action combination is selected.
Comment

Enter a user-defined note or select an entry from the list.

I Program RSTAB © 2013 Dlubal Engineering Software 1 1 9
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5.5 Load Combinations

General description

Load cases can be superimposed in a load combination (CO) and in a result combination (RC).

Difference between Taking into account partial safety factors, a load combination combines the loads of the con-
load and result combination tained load cases in "one big load case" that will be calculated. In a result combination (see
ey e T g T oy e chapter 5.6, page 128) all included load cases are calculated first. Then, results will be superim-
According to Standard: National annex: posed, taking into account the partial safety factors.
BN 1950 - EECEN - =)

Load cases can be combined manually (see chapter 5.5.1) or superimposed automatically by
I’?C;“ZZ:Z";:::::;“‘“F’"“"” | RSTAB (see chapter 5.5.2), depending on your settings in the dialog box Model - General Data
Resut combinations for linear analysis arly) (see Figure 12.23, page 386). Settings affect also the appearance of the dialog tab Load Combi-
nations in the loading dialog box.

Check box in dialog box

When you want to calculate combined load cases according to second-order or large defor-
Model - General Data

mation analysis, you generally have to create load combinations. The same applies to models
with nonlinear elements. The following example is used to demonstrate the subject.

‘E A beam with an elastic foundation is stressed by two different load cases: In load case 1, the
member load acts on the entire beam. In load case 2, the load acts only on a part of the mem-
ber. The self-weight is not taken into account. The member elastic foundation is ineffective in
case of tension. Therefore, no lifting forces are absorbed.

200 kMim

R

M U 2.5, Min w 2.5 mm ol
Figure 5.24: Load and deformation in LC 1

The foundation in load case 1 is effective for the entire length of the member.

_""-I.___ 50.0 kMfm

=

Mzec wz 6.4, Min w 0.1 mm

Figure 5.25: Load and deformation in LC 2

In load case 2, the elastic foundation is effective only for the left part of the member. The right
part of the member is lifted.
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When combining both load cases in a result combination, RSTAB will show you a warning be-
cause adding results would be unacceptable due to nonlinear effects: Deformations in both
load cases are based on different structural systems. In a result combination, the lift of the right
part resulting from load case 2 would be visible.

Therefore, it is correct to superimpose the two load cases in a load combination. In the figure
below, we see that the elastic foundation is effective for the added loads without failure.

Max w: 8.5, Minw 1.7 mm

Figure 5.26: Load and deformation of the load combination

5.5.1 User-defined Combinations

Create a new load combination

There are several possibilities to open the dialog box Edit Load Cases and Combinations for cre-
ating a load combination:

e point to Load Cases and Combinations on the Insert menu, and select Load Combination

I:"'?E'l e use the toolbar button [New Load Combination] shown on the left
= Results Tools Table Options Modules Window Help
A@LEAS ]| ¥4 LQL - Self-weight and finis ~ > P IR
- E 2 REATSF RAER-A-| 19

¥ Load Cases and Combinations...

“§  New Load Case...
2% New Load Combination...

2} MNew Result Combination... L‘\’

:"i- Mew Super Combination...

Figure 5.27: Button New Load Combination in the toolbar

e context menu of navigator entry Load Combinations

Project Navigator - Data x
E™ RSTAB
9.:@ Timber frame hall
] Model Data
iz Load Cases and Combinations
_} Load Cases

b 11 0ad Combinations
P Result Combination %l Edit Load Combinations...
Super Combination =3

=

Mew Load Combination... %

H-) Loads
- Results % GotoTable
..... S Printows Reports ¢ | Delete All Load Combinations Del

i Guide Objects
H- ) Add-on Modules
¢ Stand-Alone Modules

Il Data| (B Display 24 views

Figure 5.28: Context menu for Load Combinations in the Data navigator
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The dialog box Edit Load Cases and Combinations appears. A new load combination is preset in
the dialog tab Load Combinations.

g N
Edit Load Cases and Combinations [

Load Cases | Load Combinations | Result Combinations |

Existing Load Combinations CO No. Load Combination Description To Solve
B CO1 | Seff-wsight. snow. wind 1 ~  Seffweight, snow, wind -
General | Caleulation Parameters | Modfy Stffness | Extra Options |
Existing Load Cases Load Cases in Load C ion CO171
Ml LC1 Selff-weight 135 |HEELC1 Self-weight
o=l LC2 Snow 1.50 |Masd LC2 Sniow
Lc3 Lateral wind in +X 150 |aw LCE Wind lifting

Lc4 Wind on gable in Y
LC5 Wind on gable in -Y
LCE Wind Ifting

I LC7 Imposed load - flaor

| Imperfection towards +X
IC9 | Imperfection towards -Y
LC10 | Imperection towards +Y
LC11 | Exceptional loads

Bl PN

Al{11) - 150 -
N —T— + | | comment
A - X -
~ -

Figure 5.29: Dialog box Edit Load Cases and Combinations, tab Load Combinations

The following description refers to the tab General. The dialog tab Calculation Parameters is
described in chapter 7.2.1 on page 169.

e Itisalso possible to enter a new load combination in an empty row of table 2.5 Load
Combinations.

2.5 Load Combinations x

AEREER EEINEO FHEEIE e~ FEE M 8 E AT

C D [ E F I G H | I J ] K .
Load Combination LC.1 LC2 LC3 Lc4
Description To Solve | Factor No. Factor No. Factor No. Factor Mo.
1.35°LC1 + 1.5°LC7 + LCB O 1.35 |E LC1 1.50 |IFHE LCT7 1.00 |NIETS LCB

1.35°LC1 + 1.5°LC7 + LCS 1.35 |E LC1 1.50 IS LC7 1.00 |NET LCS
1.35°LC1 + 1.5°LC7 + LC10 1.35 |E LC1 1.50 IS LC7 1.00 NI LC10

Selfweight, snow, wind 1.35 [HEH LC1 1.50 [W@En LC2 0.90 LCE

CO172 Selfweight, snow 1.35 HEE LC1 1.50 (NEEN LC2 |
= (u
CO174 | i

4 [ | +
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |
Load Case Description

EE O

Figure 5.30: Table 2.5 Load Combinations

Load combination

The number of the new load combination is preset but can be modified in the dialog input
i field CO No.. The order of load combinations can be adjusted subsequently by means of the
[Renumber] dialog button (see Table 5.3 and chapter 11.4.16, page 320).
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Goveming Load Combination =
Gowveming Load Combination

Design Intemal Forces
Characteristic values
Deflection analysis
Foundation loads

Second Order Theory
1.35°LF1 + 1.35°LF2 = LF6

Classification of Load Cases and Combinations

Acconding to Standard Mational annex:
EEN 1330 ~ 58S -
[ Create combinations automatically
(@ Load combinations

Result combinations for linear analysis only)

Standard settings in the dialog
box Model - General Data
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Description of load combination

You can enter any name manually. You can also choose a name from the list to describe the
load combination shortly. As manually entered descriptions are stored in the list, they are also
available for all other structures.

To solve

Use the check box to decide if the load combination is considered in the calculation. In this
way, it is possible to active or exclude load combinations from the calculation.

Load cases in load combination

The columns inform you about the load cases together with corresponding factors.

The values indicated in the table column Factor are based on coefficients depending on the se-
lected standard. For EN 1990 they are the partial safety factors y, the combination factors v,
the reduction factors & and, if applicable, the reliability factors Kr of each action resulting from
design situation and action category.

To check and adjust the partial safety factors and combination coefficients, use the dialog but-
ton [Factors] or the table button [...]. The dialog box Coefficients opens where you find various
factors organized in several tabs. The first tab Partial Safety Coefficients for EN 1990 is shown in
Figure 12.27 on page 388. The tab Combination Coefficients manages the factors y and § (see
Figure 5.22, page 118). The reliability factor Kr can be defined in an input field of the dialog tab
Consequences Class, but you can also enter a user-defined value.

Combining load cases

In the dialog box Edit Load Cases and Combinations, you can assimilate load cases in combina-
tions as follows: Select the relevant load cases in the list Existing Load Cases by clicking. You
can press the [Ctrl] key (as usual in Windows) to apply the multiple selection. Use the button
[»] to transfer selected load cases to the right in the list Load Cases in Load Combination, at the
same time partial safety factors and combination coefficients are added automatically.

General |Ca|culation P; I Modify Stiffness I Extra Option5|
Existing Load Cases Load Cazes in Load Combination CO1
135 |[HEELC Seff-weight
Snow 150 |aw LCB  |Windlfting
LC3 Lateral wind in +X 1.00 (EEF3LCB Imperfection towards +X
Wind on gable in
Wind on gable in -Y
Imposed load - floor
:
I LCS Imperfection towards -Y
| imp Neali] Imperfection towards +Y
A Bl Exceptional loads
A1) - 150 ~

Figure 5.31: Multiple selection of load cases and load combination created according to EN 1990

The factors are created in accordance with the standard set in the dialog box Model - General
Data (see chapter 12.2.1, page 388).
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The preset factors can be checked in the Coefficients dialog box that you open with the button
[Factors]. Furthermore, you can adjusted them for user-defined standards (see Figure 5.22,
page 118 and Figure 12.27, page 388).

To modify the factor of a load case that has been transferred into a load combination, select
the load case in the list Load Cases in Load Combination. Now, you can enter an appropriate
factor into the input field below. You can also select the factor from the list. Finally, click the
button [Set Factor] to apply the new factor to the load case.

To remove a load case from a load combination, select the load case in the dialog section Load
Cases in Load Combination. Use the [4] button or double-click the entry to return it to the dia-
log section Existing Load Cases.

Several filter options are available below the list Existing Load Cases. With the help of the op-
tions it is easier to assign load cases sorted by action categories or to select from load cases not
yet assigned. The buttons are described in Table 5.3 on page 125.

To define load combinations manually, use the [Edit] button in the bottom right corner of the
loading dialog box.

Load Combination CO174 =
Load Cases in Load Combination
1.35°LC1 + 1.5°LCE + LC8 P
Examples: M
a) 1.35°LC1 + 1.5°LC2 + 0.85°LC3
b) LCT +LC2 +1.3+LC3
j [ ak. ] I Cancel I

L% S

Figure 5.32: Dialog box Load Combination for definition via editing field

A dialog box opens offering the input field Load Cases in Load Combination where load cases
can be added (or subtracted if necessary) by any factor. However, nesting of the input is not
permitted.

Example: LC1 + 0.5*LC3

To the simple load of load case 1 half the load of load case 3 is added.

Use the button [Set Input] to transfer the entry to the list Load Cases in Load Combination of the
initial dialog box.
Comment

Enter a user-defined note or select an entry from the list to describe the load combination in
detail.

Calculation parameters

The tab Calculation Parameters in the loading dialog box offers different options for controlling
the calculation. Find a detailed description of these parameters in chapter 7.2.1 on page 169.
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Edit a load combination
There are several possibilities to change load combinations subsequently:

e pointto Load Cases and Combinations on the Edit menu, and then click Load Combi-
nations

e use the context menu or double-click a load combination in the Data navigator

Project Navigator - Data x
E™ RSTAB
9.:@ Timber frame hall*
- Model Data
‘¥ Load Cases and Combinations

+--_§ Load Cases

E| b Load Combinations

- CO1: Design Internal Forces
<) CO2: Design Internal Forces 2
4| CO3: Design Internal Forces 3.

=% Result Combinations % Edit... L\\) T
J Super Combinations 2’1- Mew Load Combination...
) Loads
P °F GotoTable
[+ Results
_____ 1 Printout Reports ;1:‘3 Copy Load Combination...
-] Guide Objects ';C' Apply Default Load Combination Parameters
[#-_J Add-on Modules
oK Delete Del

- Stand-Alone Modules

[l
[

ﬁData €Display A views

Figure 5.33: Context menu of a load combination

In the dialog box Edit Load Cases and Combinations (see Figure 5.29, page 122), select the CO
by clicking. Then, you can edit the definition criteria.

Buttons

In the dialog box Edit Load Cases and Combinations, you see different buttons below the lists
Existing Load Combinations and Existing Load Cases. They are reserved for the following func-
tions:

Creates a new load combination

Creates a new load combination as copy of the selected combination

Assigns a new number to the selected load combination. Specify the number in a
separate dialog box. It is not allowed to enter a CO number that has already been
assigned.

SlENE
=

Deletes the selected load combination.

The list shows only the load cases that are not yet contained in the load combination.

Selects all load cases in the list

Inverts the selection of load cases

ESHENES

Table 5.3: Buttons in the dialog tab Load Combinations
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5.5.2 Generated Combinations

When switching to the dialog tab Load Combinations or to table 2.5, RSTAB creates the combi-
nations automatically. As the load cases are not superimposed manually, the General tab looks
differently (see Figure 5.29, page 122 for user-defined combinations).

Dlubal —

(e

Edit Load Cases and Combinations

| Load Cases | Actions | Combination Expressions | Action Combinations | Load Combiniations | Resut Combinations

To Solve

Existing Load Combinations CO No. Load Combination Description
[STR Jeu)] 135701 + 157103 + 1.05°1C7 4 STR 1.35°LC7 + 1.5°LC4 + 1.05°LC7 + LC10
BEICo2 | 135101+ 15103+ 1.05°1C7

|STR Jeok 1357C1 + 157
STR CO4 | 135°LC1+1.57
BEIC05  |135°1C1 +15°1C5
EEICos | 135701+ 15705+
EElC07 | 13571+ 15706+
EiC08 | 1351C1+15006+
E@C09 | 135101 +15006+
B CO10 | 135°1C1 + 15106 + 1.05°

General ‘Calculat\on Parameters | Madify Stiffness | Extra Optionsl

Load Cases in Load Combination CO4
No. | Factor Load Case Action Leading 2
& Al-Permanent loa E
I A3 - Wind 150
Ad - Imposed loads

G LCT - Self-weight
1.500 LC4 - Wind on gable in ¥
1.050 |[EHE LC7 - Imposed load - floor
1.000 |l LC10 - Imperfection towards +Y

1
2
3
4

m

i »

4
== A1) - [K

Comment

Figure 5.34: Dialog box Edit Load Cases and Combinations, tab Load Combinations

Load combination
Load combinations generated from action combinations are consecutively numbered.

You can filter the generated combinations by particular criteria, using the selection field in the
bottom left corner below the dialog section Existing Load Combinations.

Description of load combination
RSTAB assigns brief descriptions based on the safety factors and load case numbers, express-
ing combination rules. You can change these descriptions, if necessary.

Click the dialog button [«] to jump back to the dialog tab Action Combinations (see chapter
5.4, page 116) where the action combination is selected by which the current load combina-
tion has been created.

To solve

The check box controls the result determination for the selected load combination(s).

Load cases in load combination

The columns inform you about the load cases including corresponding partial safety factors
and combination coefficients. It is not possible to modify the factors of generated combina-
tions.

If a load case is assumed to be Leading in the combination, it is marked accordingly in the
dialog box.
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To check and, if necessary, to adjust the partial safety factors and combination coefficients, use
the dialog button [Info about Factors]. The dialog box Coefficients is subdivided into several
tabs (see Figure 12.27, page 388 and Figure 5.22, page 118).

Add a load combination

The generated load combinations cannot be edited but only deleted or excluded from the cal-
culation by using the check box To Solve.

With the [New] button in the left bottom corner below the dialog section Existing Load Combi-
nations you can add a user-defined combination. To enable the manual definition, the dialog
tab General changes its appearance.

Edit Load Cases and Combinations 5

| Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations

Existing Load Combinations CO No. Load Combination Description To Solve
CO1 |135°1CT+1571C3+105°C7 11 +  Userdefined load combination -
[STR Jeer] 1351C1 +1.5°LC3 + 1.05°LC7 + LCB

€03 |135°C1 +15°C4 + 1.05°.C7 General | Caleulation Parameters | Modfy Stffness | Extra Options |

co4 1.35°LC1 + 1.5°LC4 + 1.05°LCT + LC10

o5 35T 1510+ 1 05107 Existing Load Cases Load Cases in Load Combination CO11
cos 1351C1 +T 5°LCH +T EI5'LC1 Lcs . Senegh el e ‘ p—
STR + + i el LC2 Snow Imposed load - floor

EEICO7  [1351C1 + 151C6 +1.051CT
EICOS  |135°C1 + 157106 + 1.05°C7 - LCE
i | onnaien s SIS e
= LoLCE L TOTLCT ETELCE | Windlfing

I CO11 User-defined load combination = 7 Imposed load -floor

EERLCE | Imperfection towards <X
C9 | Imperfection towards -Y
LC10 | Imperection towards +Y
LC11 | Exceptional loads

LC3 Lateral wind in +X 100 (HEEELC10 Imperfection towards +Y
Lc4 Wind on gable in Y

Al - 135 -
v | | comment

- X - [=)

Figure 5.35: Adding a user-defined load combination

The previous chapter 5.5.1 describes in detail how load combinations can be created manually.
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Classification of Load Cases and Combinations

According to Standard:
BRI EN 1990 - EICEN - (@

National annex:

'_7' Create combinations automatically

@ Load combinations

@) Result combinations for linear analysis only)

Check box in dialog box
Model - General Data
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5.6 Result Combinations

General description
Load cases can be superimposed in a result combination (RC) and in a load combination (CO).

In a result combination, included load cases are calculated first. Then, the results are superim-
posed, taking into account the partial safety factors. A load combination (see chapter 5.5, page
120) combines the loads of contained load cases in "one big load case" first, taking into ac-
count the partial safety factors. Then, the big case is calculated.

Load cases can be combined manually (see chapter 5.6.1) or superimposed automatically by
RSTAB (see chapter 5.7), depending on your settings in the dialog box Model - General Data
(see Figure 12.23, page 386). Settings affect also the appearance of the dialog tab Result Com-
binations in the dialog box Edit Load Cases and Combinations.

Result combinations are not appropriate for non-linear calculations because they lead to falsi-
fied results: In most cases, failure of nonlinear elements (for example tension members, foun-
dations) happens unequally in the individual load cases. Redistribution effects occur so that
the internal forces would be combined from different models (see example in chapter 5.5 on
page 120).

In a result combination, you can superimpose the results of load cases and load combinations
as well as results of other result combinations.

Usually, the internal forces are summed up. In principle, subtractions are also possible. Please
note, however, that in this case signs of the internal forces will be reversed: Tensile forces be-
come compressive forces etc. Therefore, as an alternative, it is recommended to copy the load
case (see chapter 5.1, page 102) and to set the load factor to —1.00 for the load case copy in the
dialog tab Calculation Parameters. Then, the load case can be added in a result combination.

5.6.1 User-defined Combinations

Create a new result combination

There are several possibilities to open the loading dialog box for creating a result combination:

e pointto Load Cases and Combinations on the Insert menu, and then select Result
Combination

e click the button [New Result Combination] in the toolbar

Results Tools Table Options Modules Window Help
Fag@@Emre ]| ¥4 LCL-Seif-weightandfinis = < > @ 1" &
B -2 T3  SEATF RAE - &

o -
.':i.t' Load Cases and Combinations...

“§ | New Load Case...
¥ New Load Combination...

2} Mew Result Combination...

:1- Mew Super Combination...

Figure 5.36: Button New Result Combination in the toolbar
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o use the context menu of the navigator entry Result Combinations

Project Mavigator - Data x
ET RSTAE

& Timber frame hall
|_J Model Data

Load Cases and Combinations

_§ Load Cases
& Load Combinations
) 1 Result Combinations

b Super Combinations %l Edit Result Combinations...
i S Eomcs TF  New Result Combination... L\\)
-] Results =
----- |2 Printout Reports =¥ GotoTable
t- 83 Guide Objects | Delete All Result Combinations Del

- Add-on Modules
- Stand-Alone Modules

ﬁData ﬂDisplay ,ﬂ\c’iews

Figure 5.37: Context menu of Result Combinations in Data navigator

The dialog box Edit Load Cases and Combinations appears. A new result combination is preset
in the dialog tab Result Combinations.

Edit Load Cases and Combinations [

Load Cases | Load Combinations | Result Combinations ‘

Existing Result Combinations RC No Result Combination Description To Solve
RC1 | Goveming Resul Combination 2 +  Characteristic values -

M RC? | Characteristic values
General | Calculation Parameters
Existing Loading Loading in Result Combination RC2
MW LC1 | Sefweight andfinishes | /o Pemanent | - |
= LC2 Snow 150 Lcz2 Variable -
LC3 Wind in +X 150 Lc4 Variable

T LC4 Wind in +Y

@P
LC| Load Cases (4) - 1 ° V:QZEM

< W = » | | comment
na - (X - [=]

Figure 5.38: Dialog box Edit Load Cases and Combinations, tab Result Combinations

The following description refers to the tab General. The dialog tab Calculation Parameters with
settings for the square addition is described in chapter 7.2.2 on page 175.
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Design Intemal Forces
Characteristic values
Deflection analysis
Foundation loads
Self-weight, Wind
Self-weight, Snow, Wind
Self-weight, Snow

v
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e Itisalso possible to enter a new result combination in an empty row of table 2.6 Result

Combinations.
2.6 Result Combinations x
EEEE EE | 3E]s 4|3 e+ FEE N Y 8RR
(A [ ¢ [ o [ E JFJG[HT 1 JTJTK[LT ™ [ N JOJ-

Result Result Combination Loading.1 Loading.2 Loading.3

Combin.| pg Description To Solve | Factor Mo. Crit. | Gr. |Factor No. Crit. | Gr. |Factor Mo. Crit. | Gr.
Goveming Result Combination 1.00 Co1 1 1.00 o2 1| 1.00 Co3 1|3
Characteristic values 1.35 [IEE LC1 - | 1.50 IS LC2 - | 1.50 ETE LC4 - W
| |

I 2

Load Cases | Load Combinations | Result Combinations |

Load Case Description

Figure 5.39: Table 2.6 Result Combinations

Result combination

The number of the new result combination is preset but can be modified in the dialog input
field RC No.. The order of result combinations can be adjusted also subsequently by means of
the [Renumber] dialog button (see Table 5.4 and chapter 11.4.16, page 320).

Description of result combination

You can enter any name manually. You can also choose a name from the list to describe the re-
sult combination shortly. As manually entered descriptions are stored in the list, they are also
available for all other structures.

To solve

Use the check box to decide if the result combination is considered in the calculation. In this
way, it is possible to reactive or exclude result combinations specifically from the calculation.

Loading in result combination

The columns inform you about the load cases, load and result combinations including related
factors.

The values indicated in the table column Factor are based amongst others on coefficients that
depend on the selected standard. For EN 1990 they are the partial safety factors y, the combi-
nation factors y, the reduction factors & and, if applicable, the reliability factors Kr of each ac-
tion resulting from design situation and action category.

To check and adjust the partial safety factors and combination coefficients conforming to
standards, use the dialog button [Factors] or the table button [...]. The dialog box Coefficients
opens where you find various factors organized in several tabs. The tab Partial Safety Coeffi-
cients for EN 1990 is shown in Figure 12.27 on page 388. The tab Combination Coefficients man-
ages the factors y and & (see Figure 5.22, page 118). The reliability factor Kr can be defined in
an input field of the dialog tab Consequences Class, but you can also enter a user-defined value.

Combining loadings

In the dialog box Edit Load Cases and Combinations, you can superimpose load cases, load and
result combinations in a combination as follows: Select the relevant entries in the list Existing
Loading by clicking. You can press the [Ctrl] key (as usual in Windows) to apply the multiple se-
lection (see the figure below). Use the dialog buttons [»*] and [»>"] to transfer the selected en-
tries in the list Loading in Result Combination to the right.
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General | Caleulation P

Existing Loading Loading in Result Combination RC2
=l LC1 Seff-weight and finishes
Il LC2 Snow

aw LC3 Wind in +X
aw LC4 Wind in +Y

According to Standard: National annex:

ERIEN 1550 ~ [ECEN -

[ Create combinations automatically
(@ Load combinations

Result combinations for linear analysis only)

Standard settings in the dialog box
Model - General Data

g

@)

Figure 5.40: Multiple selection for alternative analysis of two load cases

The load case factors are applied according to the standard set in the dialog box Model - Gen-

o] (B

Pemarent
Variable

eral Data. If required, you can adjust the preset partial safety factors (see chapter 12.2.1, page
388) by using the dialog button [Factors].

To remove a loading from a result combination, select the relevant entry in the dialog section
Loading in Result Combination. Use the [«4] button or double-click the entry to return it to the
dialog section Existing Loading.

The load cases, load and result combinations contained in the result combination can be su-
perimposed in accordance with their effect:

¢ Loading criteria
Permanent effect
If you want to apply the loading permanently or unconditionally, the criterion Permanent or
/p must be added to the loading.
Variable effect

A loading with the criterion Variable is considered in the superposition only if its internal
forces make an unfavorable contribution to the result.

o Criteria for superposition

Additive combination

The results of loadings are combined additively with the criterion "+". Use the button [»*]
available in the dialog box to transfer the marked load cases, load and result combinations
to the definition list of the result combination.

Alternative combination

For the alternative analysis using the "or" criterion, respectively the abbreviation "o", RSTAB
treats the results of particular loadings as mutually exclusive. RSTAB will consider only val-
ues of the loading making the maximum unfavorable contribution. Use the dialog button
[»*] to transfer selected loadings to the definition list of the result combination.

Loadings acting alternatively are marked with the same number in the table column Group.

The criterion "orto" (or to) combines a list of alternative loadings from the first to the last
object. Objects lying in between are not listed.

All loadings listed in the alternative superposition must be marked consistently as 'Perma-
nent' or 'Variable'. Thus, it is not allowed to enter for example "LC1/p or LC2.

Itis possible to adjust the factors of transferred loadings individually: Select the loading(s) in
the list Loading in Result Combination, and then enter an appropriate factor into the input field.
You can also use the list to select a factor. Finally, click the button [Set Factor] to apply the new
factor to the loading(s).

Dlubal ——
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_W’ Analogously, you can subsequently change the loading criteria (permanent or variable effect)
or the group membership of an alternative loading. To assign the new criterion to the selected
[#)[c w0 57 [EE) loading, use the dialog button [Set].
Several filter options are available below the list Existing Loading. With the help of the options
€0 Load Combinations (7) it is easier to assign loadings sorted by load cases, load and action combinations as well as ac-
3 E::ﬁ:nii:“ﬂ';mns @ tion categories. In addition, it is possible to restrict the listing to loadings not yet assigned. The
IE Imposed (1) buttons are described in Table 5.4 on page 133.
I Wind (2)

You can define result combinations manually in a separate dialog box. To open it, use the [Set]
button in the bottom right corner of the dialog box Edit Load Cases and Combinations.

Result Combination RC3 Lé]

Loading in Result Combination
1.35°LC1 4 + 1.5°LC4 or 1.5°LCH

@

Examples: Iil

a] 1.35"LC1/p + 1.5*LC2 + 0.85*LC3 or 0.85°LC4
b CO1or COZ or 1.2°CO3

c] RC1/p or RC2/p or 1.2°RC3/p

d] RC1/p or ta RC100 + 0.9°RC101 or to RC150

Motes:

p' : Permanent superposition [if '/p' missings -» variable superposition]

‘or' : Alternative group

‘or o' : Alternative group ‘from to'

D [ QK ] | Cancel |

L 4

Figure 5.41: Dialog box Result Combination for definition via string box

A dialog box opens offering the input field Loading in Result Combination where load cases can
be added by any factor or combined with the "or" criterion. However, nesting of the input is
not permitted.

Examples:
e LC1/p+LC2/p+LC3
Load cases 1 and 2 are superimposed as permanent, load case 3 as variable.

e LC1/p+CO2+LC3orLC4o0rLC5 (corresponds to LC1/p + CO2 + LC3 orto LC5)

Load case 1 is considered as permanent in the superposition, load combination 2 as vari-
able. The most unfavorable case of the load cases 3, 4 or 5 is also superimposed with the
'variable' criterion (that means only one of them is effective - if it increases the result val-
ues).

e 1.2*¥CO1/p + 0.2*RC1 or -0.2*RC1
The 1.2-fold of load combination 1 is superimposed as permanent with the most unfavor-
able contribution of the positive or negative 0.2-fold result combination 1.

e RC1/poRC2/p oRC3/p oRC4/p (correspondsto RC1/p orto RC4/p)
Result combinations 1 to 4 are compared among each other as permanent acting. The
enveloping is determined as the most unfavorable result.

? Use the [Set] button to transfer the entry to the list Loading in Result Combination of the initial
dialog box.
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Comment

Enter a user-defined note or select an entry from the list to describe the result combination in
detail.

Calculation parameters

The tab Calculation Parameters in the loading dialog box offers different options for controlling
the calculation. Find a detailed description of these parameters in chapter 7.2.1 on page 169.

Edit a result combination
There are several possibilities to change result combinations subsequently:

e point to Load Cases and Combinations on the Edit menu, and then click
Result Combinations

e use the context menu or double-click a result combination in the Data navigator

Project Mavigator - Data x
E™ RSTAB
& a Timber frame hall
-2 Model Data
' Load Cases and Combinations
-_4 Load Cases
¥ Load Combinations
Result Combinations
_J RC1: Governing Result Combination
] RC2: Characteristic values

# Super Combinations S Edit.. Enter
+—‘ fosd ZF  New Result Combination...
+-| ) Results

o
+| ) Printout Reports =F GotoTable

) Guide Objects E] Copy Result Combination...
7120 Add-on Modules
4 Stand-Alone Modules

4 1 +

ﬁData €Display A views

o Delete Del

Figure 5.42: Context menu of a result combination

In the dialog box Edit Load Cases and Combinations (see Figure 5.38, page 129), select the RC by
clicking. Then, you can edit the definition criteria.
Buttons

In the dialog box Edit Load Cases and Combinations, several buttons are available below the lists
Existing Result Combinations and Existing Loading. They are reserved for the following functions:

Creates a new result combination

Creates a new result combination as copy of the selected combination

Assigns a new number to the selected result combination. Specify the numberin a
separate dialog box. It is not allowed to enter a RC number that has already been
assigned.

SEIE

x|

Deletes the selected result combination

The list shows only load cases not contained in the result combination.

Selects all load cases in the list

# &[5

Inverts the selection of load cases

Table 5.4: Buttons in the tab Result Combinations
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5.6.2 Generated Combinations

When switching to the dialog tab Result Combinations or to table 2.6, RSTAB creates the com-
binations automatically. As the load cases are not superimposed manually, the General tab
looks differently (cf. Figure 5.38, page 129 for user-defined combinations).

Edit Load Cases and Combinations [
| Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations

Existing Result Combinations RC No Result Combination Description To Solve

RC1 135°RC/p + 1.5°RC4/p + 0.9°RCH or 11 STR 1.35°RC3/p + 0.75°RC4 + 0.9°RC5 orto RCE+ 1.5°RCY/p
RCZ  |1351C1p +151C2
RC3 10LC1p General | Calculation Parameters

4 0°LC2
RC‘ ! NLC: Load Cases in Result Combination RC11
RCS 10Lce No. Factor | Load Case /Combination | Criterion Gr. Action Leading T v
RCs |10 1350 B RC3- L0"Clp | Pemenent ~ |« Al-Pomanertloss | 135 |
RC7  |1.0LCE 2 0.750 RC4-1.0°LC2 Variable | - |WGEN A2-Snow O 150 050
RCE | 1.0LCs 3 0.900 RC5-1.0°LC3 Variable | 1 A3 - Wind O 150 060
ACS | 10LeT 4 0.900 RCE - 1.07LC4 Varigble | 1 A3 - Wind =] 150 060
, 5 0.900 RC7 - 1.0°LCS Varigble | 1 A3-Wind m| 150 060
0 950D + 0 T5RCA « 1 5FCE,

RCID135RCYD ~ 075RCA1 SRR || g 0500  RC3-1.0°UC6 Vanable |1 A3-Wind | 150 060

1.35°AC2/p + 0.75°ACA + 0.9°RCS or N ) 1500 RC-1.0°LC7 Pemanent | - |1 A4 - Imposed loads = 150

SICA RC12 | RC3/p + RC4/p = D.6°RCS orto ACE+

SEh RC13 0.5°RC4 = RC5/p orto ACE+

SEh RC14 0.6*RC5 orto ACE

RC15 | ULS (STR/GEQ) - Pemnanent / transier

SCH RC16 | 5LS - Charactenistic

< W » | | Comment

EEE — Ame - X -=) =)

Dlubal —

Figure 5.43: Dialog box Edit Load Cases and Combinations, tab Result Combinations

Result combination
The result combinations generated from action combinations are consecutively numbered.

You can filter the generated combinations by different criteria, using the selection field in the
left dialog corner below the dialog section Existing Result Combinations.

Description of result combination
RSTAB assigns brief descriptions based on the safety factors and load case numbers, express-
ing combination rules. You can change these descriptions, if necessary.

Click the dialog button [«] to jump back to the dialog tab Action Combinations (see chapter
5.4, page 116) where the action combination is selected by which the current result combina-
tion has been created.

To solve

The check box controls the result determination for the result combination(s) selected to the
left.
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Load cases in result combination

The columns inform you about the load cases including corresponding partial safety factors

and combination coefficients. It is not possible to modify the factors of generated combina-
tions.

If a load case is assumed to be Leading in the combination, it is marked accordingly in the dia-
log box.

To check and, if necessary, to adjust the partial safety factors and combination coefficients, use
the dialog button [Factors]. The dialog box Coefficients is subdivided into several tabs (see Fig-
ure 12.27, page 388 and Figure 5.22, page 118).

Add a result combination

The generated result combinations cannot be edited but only deleted or excluded from the
calculation by using the check box To Solve.

With the [New] button in the left bottom corner below the dialog section Existing Result Com-
binations you can add a user-defined combination. To enable the manual definition, the dialog
tab General changes its appearance.

Edit Load Cases and Combinations (=

| Load Cases | Actions | Combination Expressions | Action Combingtions | Load Combingtions | Result Combinations

Existing Result Combinations RC Ne Result Combination Description To Solve
RC1 1.35°RC3/p + 15°RC4/p + 0.9°RCE or 17 ~  Userdzfined result combination -
RC2 1.35°LC1/p + 1.5°LC2
RC3 10ICp General | Caleulstion Parameters
4 0rLc2
RC‘ ! N"ci Existing Loading Loading in Result Combination RC17
s NI s — VML |Sdbwogt | Pomarert
RCE 1.0Lc4 sl LC2 Snow 150 [EE LCT7 Imposed load -floo | Variable
RC7 1.0°LC5 Lc3 Lateral wind in +X 1.50 |WasN LC2 Snow Variable -
ros | 1ouce Gt |WndongatlenY 50 e Vg angableinY Vet -]
RCY 10°LCT LCa Wind on gable in -Y

I LC6 | Wind ifting

RC4+15C5/p 0 | gy 1C7 | Imposed load -floor
RCA+0.5°RCS ort | Ny LCB Imperfection towards +X
RC4/p + D 6*RC5orto RCE+ | | |IIETd LCY Imperfection towards -Y
"RC4 + RCA/p orto RCB+ LC10 | Imperfection towards +Y
“RC4 + 0ERCS orto Acg | MEM LCT1 | Exceptional loads

RC10 1.35°RC3p
RC11 135°RC3/p
Sich RC12 f
Sich RC13
SiCh RC14

RC15 ULS (STR/GEQ) - Permanent / transier Eg; —
S€H RC16 | SLS -Characteristic RCZ | 107Cl
RC5 10°LC3
RCE& 1.0°L.C4
RC7 1.0°LCS
RC8 1.0°LCE
RCS 10°LC7
RC10
RC11
ScCh RC12
ScCh RC13
Sch RC14

RC15 ULS (STR/GEQ) - Permanent / tra
SCh RC16 | SLS - Characteristic

A = 135 - @ Permanent L -

(©) Variable

 m | 3 Comment

Figure 5.44: Adding a user-defined result combination

The previous chapter 5.6.1 describes in detail how result combinations can be created manual-
ly.
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5.7 Combination Scheme

Load case constellations can be saved as combination schemes and reused for similar applica-
tions. To open the corresponding dialog box,

select Combination Scheme on the Tools menu.

IS ~

Combination Scheme SRECN X
Description Standard
1 -] (&a) (%] EN1gs0/ES
Load Cases
LC LC Description Load Case Type Seffaweight | LC Factor | =«
1 | Seff-weight Pemanent 1.00
2 | Snow Snow (H de= 1000masl) ] 100 |5
3 | Lateral wind in +X Wind ] 1.00
4 | Wind on gablein Y Wind ] 1.00
5 | Wind on gable in -Y Wind ] 1.00
6 | Wind lifting Wind a 100 -

Load Combinations

co Load Combination Description Load Cases in Load Combination -

1351 I Ry T

2 | Goveming Load Combination 1.35°LC1 + LCB

3 | Design Intemal Forces 1.35°LC1 + LCS

4 | Characteristic values 1.35°LC1 « LC10

5 | Deflection analysis 1.357L1

6 | Foundation loads 1.35°LC1 + LCB -
Second Order Theory

User-defined load combination
Design Intemal Forces 3

e Bemessungsschnittgrdfen 3 — —
R1C Design Intemal Forces 2 CrDEET DR i
2 |1.35°LC1p = 1.5°LC2 1.35°LC1/p = 1.5°LC2
3 | ULS (STR/GEQ) - Permanent / transie | CO1/p orto CO4 or CO9/p orto CO12 or CO21/p orto CO26 or CO3%/p orto C || =
4 | 5LS - Characteristic CO0171/p orto COZ70
5 | 5LS - Frequent C0271/p orto CO306
6 | 5LS - Quasi-permanent CO307/p orto CO314 e
D E( ‘E HE @ (] 8 ] [ Cancel

L 4

Figure 5.45: Dialog box Combination Scheme

In the dialog section Description, you can select a combination scheme from the list. You can
also use the [New] button to create a new scheme.

When load cases have already been defined in the model, they are entered in the dialog sec-
tion Load Cases. Load cases can be added by confirming the last row of the list with the [Enter]
or [Tab] key. In the dialog column LC Description, you can select predefined descriptions from a
list.

The dialog sections Load Combinations and Result Combinations manage the conditions of su-
perpositioning for load combinations (see chapter 5.5) and result combinations (see chapter
5.6).

ﬁ To save the combination scheme, click the [Save] button shown on the left. Confirm the dialog
box with the [OK] button so that RSTAB can create the load cases, load and result combinations.

g Do not forget to enter the loading: The combination scheme generates only a frame of load
cases, loads and result combinations!

For models based on the same load scheme you can generate all load cases, load and result
combinations without entering any more data. Open the scheme dialog box, select the com-
bination scheme from the Description list and import it by clicking [OK].
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5.8 Super Combinations

General description

‘3 Super combinations can only be used when the add-on module SUPER-RC has been licensed.

A super combination (SC) is similar to a result combination (see chapter 5.6.1, page 128).1n a
super combination, however, it is possible to superimpose also load cases and combinations
that come from different models. In this way, it is possible to determine construction phases
with variable system and loading conditions as they occur for example in bridge construction.

In the modeling process, you have to create an initial model first. Then, you can adjust the
model to the progress of construction and save it each time as a copy. Make sure to have a
coherent numbering of nodes and members so that internal forces are determined correctly
when superimposing loads in a super combination later. It might be helpful to use dummy or
divided members already applied in the initial model.

g Only the results of models stored in the same project folder can be superimposed. If results of

some models are not yet available, they are determined automatically before the superposi-
tioning starts. It is also possible to superimpose the results of a super combination in another
super combination.

The internal forces of super combinations can be used in a lot of RSTAB add-on modules for
subsequent designs.

Create a new super combination
There are several possibilities to open the loading dialog box for creating a super combination:

e pointto Load Cases and Combinations on the Insert menu, and then select
Super Combination.

ry e Use the toolbar button [New Super Combination].
K]
Results Tools Table Options Add-on Modules Window Help

HFAREST | %3 re2-13501C1/p 154G 7 @ b PV &

o B HEATSF RAER-A- &

¥ | Load Cases and Combinations...

3§  Mew Load Case...

% New Load Combination...
E{b Mew Result Combination...
E} Mew Action...

2} MNew Combination Expression...

ft Mew Super Combination... L\\)
Figure 5.46: Button New Super Combination in the toolbar

o Use the context menu of the navigator entry Super Combinations.

Project Navigator - Data X
K™ RSTAB

= .@ Steel frame hall*

220 Model Data

—,_1 Load Cases and Combinations
4 Load Cases
: =% Actions
1).o% Combination Expressions

=% Action Combinations

+ # Load Combinations
—F Result Combinations
$8cper Combinaton:
- _J Loads | F_’j- Mew Super Combination... |
i Results %_
+_| Printout Reports
#1--[) Guide Objects
-

_J Add-on Modules
_J Stand-Alone Modules

ﬁData ED\splay AViews

Figure 5.47: Context menu Super Combinations in the Data navigator
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The dialog box New Super Combination appears.

o
MNew Super Combination @
SC No. Super Combination Description
1 -
Combination Criteria (e.g. "1.35*LC1<Model 1= or 1.35*LC1<Model 2=") Standard
RC1<Salar frame Pos1:/Pemanent or RCT<Solar frame Pos2» /Permanent or - U .
RC1<Salar frame Pos3: /Permanent
| e
|

[ Square addition... Setin Table K R g ¥
Models of Current Project m

Fiafter roof Example for releases -

Smoothing members Example chapter 9.5.2 m

Solar frame Posl Fiest position m

Solar frame Pos2 10° position

Salar frame P t '

Steel frame hall 3-D Stahlhalle nach DIN 18

Timber frame hall Beizpiel K.apitel 9.7.3 - m

Existing LC, CO, RC and SC Loading in Super Combination

Ma. LC Type Description ot Ma. todel Criterion  Factar  Group | *

LC1 |Pemmanent [Eg RC1 | Solar frame Pos1 | Permanent 1.00 1 Supe'::u:r:?m»g :

- . - resu: of differen

LC2 | Imposed - ca | 40°, W [+<-Richtung] £| |RC1 | Solar frame Pos2 | Permanent 1.00 1 RSTAB Jels

LC3 | Imposed - ca | 40°, ' [-Ri) RC1 | Solar frame P *armanent (Construction stages)
ol Geb-1e/1

coz Geb-1e/2

Co3 Bem-1c/1 i =
T Criterior: @) P t
@ rovimon

[ ()3 ][ Cancel ]

Figure 5.48: Dialog box New Super Combination

SC No.

The number of the new super combination is preset but can be modified in the input field SC
No.. Use the button [Index of All Available Super Combinations] to check which super combi-
nations are already available.

Super combination description

30 g oL . .

Design c_,|ues You can enter any name manually. You can also choose a name from the list to describe the
g:f\:;ﬁ;;:z:‘%::l':fs super combination shortly. As manually entered descriptions are stored in the list, they are also
Foundation Loads available for other models.

Combination criteria

In this input field, you can add load cases and combinations from different models with any
factor. You can also combine them with the "or" criterion. Each model name must be set in
square brackets.

The way how you can create a super combination is described for the dialog section Loading in
Super Combination explained below. The combination criteria is automatically entered when
the load cases and combinations are transferred.

The Square Addition is deactivated by default. Thus, internal forces are superimposed by addi-
tive superposition. This default setting is appropriate for most application cases. However, a
square addition of internal forces is relevant for dynamic analyses, for example for the combi-
nation of load cases occurring due to centrifugal forces (see chapter 7.2.2 on page 175). The
[Settings] button can be used to adjust the treatment of signs for the square addition.

If you define the combination criteria manually, you can use the button [Set in Table] to trans-

Setin Tabl
=i ane ] fer the entries to the dialog section Loading in Super Combination.
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OMHORM
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im|
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Standard

The list contains a selection of rules and standards describing the principles for the ultimate
limit state, serviceability and resistance of structural systems. The selected standard deter-
mines the rules by which the super combination is created. The standard also decides which
partial safety factors y, combination coefficients v, reduction factors & etc. are applied (see
chapter 5.4, page 116).

The factors can be adjusted in the dialog box Edit Standard that you can access with the [Edit]
button shown on the left.

Edit Standard ]
Standard Name
Eurocode
Partial Safety Factors for Load Cazes of Type
Permanent: 13505 Favorable permanent: 1.00
‘W ariable for Farvorable variable: 1.00%
- One load case anly: 150
- Multiple load cases: 1355
Exceptional: 1.00
Imperfection: 1.004
Prestress: 1,00
Uzer-defined: :
D [ QK ] | Cancel

Figure 5.49: Dialog box Edit Standard
To create a user-defined standard, use the [New] button.

Models of current project

This dialog section lists all models existing in the current project. To the right you see a
thumbnail picture of the selected model, which makes the selection easier.

Existing LC, CO, RCand SC

All load cases and combinations available in the model selected above are shown. Use both
[Add] buttons to transfer the entries to the list Loading in Super Combination to the right (see
the following).

Loading in super combination

The table contains all load cases and combinations contained in the super combination. SU-
PER-RC shows for each entry the model where the load case comes from as well as the super-
position criteria and factors that are are applied.

Combining loadings

e First, in the dialog section Models of Current Project, select the model whose results are con-

sidered for the superposition. Then, you can select the relevant load cases and combina-
tions in the dialog section Existing LC, CO, RC and SC. A multiple selection is possible with
holding down the [Ctrl] key (see Figure 5.40, page 131).

e Use the dialog buttons [Add with "+"] or [Add with "OR"] to transfer the selected entries to

the list Loading in Super Combination to the right. SUPER-RC applies the factors according to

the Standard set in the dialog section above. Load cases of the action category Permanent
loads (see Figure 5.5, page 100) are automatically taken into account with the Criterion
Permanent.

If you click the [Add with "+"] button, results are combined additively with the criterion "+".

If you click the [Add with "OR"] button, results are treated as mutually exclusive (see also
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examples in chapter 5.6.1 User-defined Combinations, page 132). All load cases considered
in an "Or"-superposition must be defined uniformly as Permanent or Conditional.

It is possible to adjust the factors or criteria for transferred load cases individually: Select the
load case in the list Loading in Super Combination, and then enter an appropriate Factor into
the input field below. You can also use the list to select a factor. The appropriate Criterion
can also be defined below the dialog section Loading in Super Combination. Finally, click the
[Set] button to apply the new specifications to the loads.

To remove a load case or combination from a super combination, select the relevant entry
in the dialog section Loading in Super Combination. Use the [] button or double-click the
entry to return it to the dialog section Existing LC, CO, RC and SC.

e When you have entered the load cases and combinations of one model into the super
combination, select the next model in the dialog section Models of Current Project. Now, you
can select all relevant load cases and combinations of this model to transfer them to the
super combination as described above.

Examples:

e CO4<Model A>/Permanent or CO4<Model B>/Permanent
The load combinations 4 of two different models are compared as permanently acting.

e 1.35*¥LC1<A>/p + 1.50¥*LC2<A> + 1.35*LC1<B>/p + RC6<C> or RC67<D>

In the superposition, load cases 1 of models A and B are taken into account as perma-
nently acting with the factor 1.35. Load case 2 of model A, however, is considered with
the factor 1.50 only if it has an unfavorable effect. Finally, only the higher contribution of
result combinations 6 of models C and D is taken into account and considered respective-
ly with a factor of 1.00.

Edit a super combination
There are several possibilities to change super combinations subsequently:

e point to Load Cases and Combinations on the Edit menu, and then click
Super Combinations.

e On the Data navigator, right-click a super combination to open its context menu, or dou-
ble-click the super combination itself.

Project Mavigator - Data x
l4=J RSTAB
+.:@ Solar frame Posl
+.:@ Solar frame Pos2
—.:@ Solar frame Pos3*
72 Model Data
' Load Cases and Combinations

-_4 Load Cases
¥ Load Combinations
¥ Result Combinations

Edit...

Enter
--CJ Results

[0 Printout Reports

+--| ) Guide Objects

7120 Add-on Modules
+_J Stand-Alone Modules

f} Mew Super Combination...

Copy...

Delete Del

ﬁData EDisplay A views

Figure 5.50: Context menu of a super combination

Then, you can adjust the definition criteria in the dialog box Edit Super Combination.
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The buttons in the dialog box New Super Combination are reserved for the following functions:

Opens a list with already available super combinations

Assigns the Factor or Criterion to marked loading

Removes marked entry from the list Loading in Super Combination

Empties complete entries list of Loading in Super Combination

BRIHE

Figure 5.5: Buttons in the dialog box New Super Combination
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6. Loads

RSTAB offers different possibilities to enter loads: You can define loads in a dialog box, a table
and often directly in the graphic.

Open the input dialog box

You can access the input dialog boxes and the graphical input in different ways.
Menu Insert

[ Insert |

Model Data 4

Loads 4 3.1 Modal Loads 4

Load Cases and Combinations  » 3.2 Member Loads | #8 | Graphically...
3.3 Imposed Modal Deformations ¥ | ¥  Dialog...

I

Dimensions 3
3.4 Imperfections ¥ | 5% | Table

I

P Comments..,

Guidelines 3

Line Grid

E_g. Clipping Plane

@ | visual Object

&# | Background Layer...

Figure 6.1: Menu Insert — Loads

Toolbar Insert

Insert =

Figure 6.2: Toolbar Insert

Context menu in Data navigator

Project Navigator - Data b4

ET™ RSTAB

E| % Steel frame hall*

) Model Data

) Load Cases and Combinations
Loads

J LC1: Self-weight

o LCZ: Snow

L) Modal Loads

1] Member Loads

(E) Imposed Nodzg §R | Edit Member Load... Enter
g Imperfections E MNew Member Load...
Generated Loa
' 188 | GotoTable s
) LC3: Lateral wind | =
) LC4: Wind on gab | Delete All Member Loads Del
) Results
(-2 Printout Reports General Data...
(-2 Guide Objects %5 | Units and Decimal Places...
- Add-on Modules
- Stand-Alone Modules g.‘:' Display Properties...

IQData| (B Display 4§ Views

Figure 6.3: Context menu of load objects in the Data navigator
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Context menu or double-click in table

3.1 Nodal Loads x
E EEE | E | 3E O | [ = 5] ] e 5| 55 |@) % M| 1c2-snow el s
B[ C [ D E [ F [ @ H -
Force k] Moment [lcMm] F
No. On Nodes No. Px Py Pz Mx M~ Mz Comment
2 s
3 W =
4
5 =l
6 ke
7 | 4
8 Mew via Dialog Box... e
Nodal Loads | Member Loads | Imposed Nodal Deformations | Imperfections |
List of Modes with nodal load (e.g. '1-3,5,7')

Figure 6.4: Context menu in load tables

The input dialog box can be accessed by means of the context menu (or by double-click) of the
row number.

Open the edit dialog box
RSTAB provides different possibilities to open a dialog box for editing a load object.

Menu Edit

¥ | Undo Ctri=Z
=
By | copy Ctri+C
-
|
Select 4

Find via Number...

s

K

By | Delete Al
o% Move/Copy...
G | Rotate...
A:L Mirror...

it Project...

Scale...

i | Shear...

o

i

¥

& | Allow Double Members
ﬁ Units and Decimal Places...

Model Data 4

Loads L4 3.1 Nodal Loads 4

Load Cases and Combinations  » 3.2 Member Loads »| #8 | Dialog Box...
Dimensions v 3.3 Imposed Modal Deformations ] _&g Table
Comments v 3.4 Imperfections ]

Guidelines 3

Line Grids 3

Background Layers 3

‘E Edit Parameters...

Figure 6.5: Menu Edit — Loads

When selecting the Dialog Box option, it is necessary to define a load object before the dialog
box appears.
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Context menu or double-click in graphic

50,00 kk

£ Edit Nodal Load... h’
Copy Modal Load...
Delete Nodal Load

Copy Parameters to Clipboard

Increase Size

¥4

Decrease Size

Display Properties...

Figure 6.6: Context menu of a load in work window

Context menu or double-click in Data navigator

Project Mavigator - Data

X

ET RSTAB

9@ Introductory Example™

-2 Model Data

|_J Load Cases and Combinations

713 LCL: Self-weight
LC2: Snow
- ) Modal Loads
N 1 Nodes: 3; P: 0.5, 0 kN

&) Imperfections
|#] Generated Loads
LC3: Wind in +X
- LC4: Imperfection towarg
H--| ) Results

+-_J Printout Reports

.ﬁ.

"%

i Add-on Modules

T e O

|4 Member Loads £ Edit... Enter
1) Imposed Nodal Defor 42 .0 nodal Load.. L\\,

Go to Table

Info on Input Errors...

Delete Del

Select

Display Properties...

[£
[£
[#-_J Guide Objects
[£
[£

¢l Stand-Alone Modules

-ﬂData gDisplay _ﬁ\iiews

Figure 6.7: Context menu of load objects in the Data navigator

Context menu or double-click in table

3.1 Nodal Loads

EEEE EE3EO | F]

W] [5]] [] | == 3 | 7 = ||| 2a 9| LCt - Seifweight RN
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I
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[ C D -
Force k] Moment F
No. On Nodes No. Px Pz My Nm]
0.500 0.000 0.000
2 | 4 | Copy Row Crtl+2
i K | Empty Row Ctrl=Y 3
g &e | Insert Row ctri=1
=—| %= | Delete Row Ctrl=R
3 =
Edit via Dialog Box...
Nodal Loaesymemper ooausmp | Defi s | Imperfections |

List of Modes with nodal load (e.g. '1-3,5,7')

Figure 6.8: Context menu in load tables

The edit dialog box can be accessed by means of the context menu (or by double-click) of the

row number.
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Table input

Input and modifications carried out in the graphical user interface are immediately shown in
the tables and vice versa. To access the load tables, use the third button from the left available
in the table toolbar.

3.1 Nodal Loads x
= (BB © | [# = [E WS o | [ = | |m| % @ L2 -snow el
- B [ C [ D [ E 1=
Force [kM] Moment

Na. On Nodes No. Px Pz M~y [lkNm] Comment
] 0.500 0.000 0.000 E

2

3

4 =
Nodal Loads | Member Loads | Imposed Nodal Deformations | Imperfections |

List of Modes with nodal load (e.g. '1-3,5,7')

Figure 6.9: Button [Table 3. Loads]

Input in the form of spreadsheet data entered in tables can be quickly edited and imported
(see chapter 11.5, page 321).

In each dialog box and table, it is possible to add a Comment specifying the load. You can also
use predefined comments (see chapter 11.1.4, page 262).

To control whether loads are either listed row by row or summarized in the current table, re-
spectively in all tables, select Optimize Load Data on the Table menu. You can also use the
buttons in the table toolbar shown on the left to activate the settings. You find the buttons to
the right of the load case list.
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6.1 Nodal Loads

General description
Nodal loads are forces and moments that act on nodes (see chapter 4.1, page 41).

To apply a nodal load, a node must have been previously defined.

New Nodal Load S5
No. On Nodes No. Farces
1 2 o
Y
Nodal Load
p
Force: Py 75001 k|| [kN] z -
Py: 00004 x| [kM] l Py
Pz [ 50000 wu) Px— M e
Moment: I 00005 | [kMm] TS
M y: 0,000 [kN
it [kMrm] X
Mz 0,000} [N Y
Z Mz
l / "
Comment Mx
- TTh o,
Right-Handed
[ (0] 3 ] [ Cancel ]

Figure 6.10: Dialog box New Nodal Load

3.1 Nodal Loads *
EEEE EE%E O EEE K 2= 3= | 5 = [ ||@|| s ¥ | 17 -mposedload -1~ | < | >
B [ ¢ [ o [ E T F [ G ] H | «
Force [kM] Moment [lkkMm]
No. On Nodes No. Px Py Pz M M~y Mz Comment
2 750 0.00 50.00 0.00 0.00 0.00 1
(2 IR 0.00 0.00 12.35 0.00 0.00 0.00 i
3
4
L) -
Nodal Loads | Member Loads | Imposed Nodal Deformations | Imperfections |

List of Modes with nodal load (e.g. '1-3,5,7")

Figure 6.11: Table 3.1 Nodal Loads

The number of the nodal load is assigned automatically in the dialog box New Nodal Load but
can be changed in the input field. The numbering order is not important.

On nodes no.

In this input field, define the numbers of the nodes on which the load is acting. In the dialog
box New Nodal Load, you can select nodes also graphically by using the [\] function.

When you have selected the graphical input by clicking the toolbar button, the input field is
disabled and you have to enter load data first. After clicking [OK] you can select the relevant
nodes one after the other in the work window.

Force Px/Py/P;

Nodal forces represent vectors referring to the global coordinate system. If a force does not act
parallel to one of the global axes, its components X, Y and Z must be determined and entered
in the corresponding input fields.

When the model type has been restricted to a planar system in the General Data dialog box,
you cannot access all three input fields or table columns.
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Moment My / My / M;

Nodal moments refer to the global coordinate system X,Y,Z as well. Therefore, a moment act-
ing in a sloping way must be splitin its X, Y and Z-components which can then be entered in
the respective input fields.

A positive moment acts clockwise about the corresponding positive global axis. Input is made
clearer by the global axes of coordinates represented in the RSTAB graphic.

In addition to vectors, moments can be represented as arcs. To control the display properties
(see chapter 11.1.2, page 258),

point to Display Properties on the Options menu, and select Edit.

The dialog box Display Properties opens where you set Category — Loads — Nodal Loads —
Nodal Moments. Then, the display option Arc is available for selection in the tab to the right.

Category Screen | Printout Report
+- Colors
+ Obijects by Color Loads - Nodal Loads - Nodal Moments
- Foris Display option: @ Arc
+1- Model Data ‘Wector 12.00
- Loads -
+- Self-weight f .
H Line colar +/-: I - B -
- Modal Loads
Modal Forces Line type: Solid hd
odal Moments
- Line and Member Loads Line thickness: 2
+ Imposed Modal Deformations
+1- Imperfections
H Wal
i [ Generated Loads shE
+ - Besults Alignment: )
+- General
+- Add-on Modules
4.00
Pasition / Size
Anale: 250,005 1]
1 [KNm} 1000k ml (2]
A (0]

Figure 6.12: Dialog box Display Properties (dialog section): Nodal Moments with display option Arc

Itis also possible to import nodal loads from Excel spreadsheets (see chapter 12.5.2, page 401).
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6.2 Member Loads

General description

Member loads are forces, moments, temperature actions or imposed deformations that act on
members.

To apply a member load, a member must have been previously defined.

MNew Member Load Iéj

Mo. Reference to On Members No. Load Type Force'
Load Distribution Trapezoidal

1 @ Members 1

() Ligt of members i

() Sets of members

Pz

Load Type Load Distribution Load Direction P

5 - _ Yy

@ Force () Concentrated: Local: @ s

) Moment F @y u i i

) Temperature @: N

: i () Uniforrn A

= A . Global [ B
() Awial strain _ . - 1

_ @) Trapezoidal oy

) Axial displacement - -

() Tapered ez

() Precamber () Parabalic

= a8 - . B Ref Length
() Initial prestress (1 Wanying... =) eference Leng

() True member length Load Direction ‘Local '
i Reterence Lencth Projection in I'
() Entra: () Prajection in
- ) Praiection in o ok
Pipe content - full - laieetonii Y R 7
@ Projection in 2 1
z

Load Parameters z

oo [ oWl x [ om0
pi: fkN/m] B: 350012] [m]

pro [ B km ] Relative distancs in % )
5 l:l kN ] [] Load over total length of \’. L
r4

member

Comment

@ =

-

Figure 6.13: Dialog box New Member Load

3.2 Member Loads x
R BB HE(O | [# = [E] ][] K = [ || Em|| %y 2% | LCL - self-weight M- R
[ A [ B D [ E [ F [ G THIT1TTJ] K -
On Sets of Members Load Load Reference Member Load Parameters |= |
Reference to No. Load Type Distribution | Direction Length p [eN/m] p2 A H
Members 3-8,13,14,61-64 Force Uniform Z True Length 0.75
Members 121-124 125136 Initial Pregtress Uniform X True Length 2.00
Sets of Members | 2 Uniform z True Length 200
4 | Listof Members | 15-17 [Foce R z | True Length 5.50 0.000
5 Members 15-18,23-28 4146 Moment Uniform z True Length 1.50
[ Temperature
7 Aozl Strain
8 Huial Displacement e
< Precamber 5
Initial Pregtress
Nodal Loads | Member Loads | Imposed Modal Deform Pipe content - full
Load Type (F7 to select) Fipe content - partial

Figure 6.14: Table 3.2 Member Loads

The number of the member load is assigned automatically in the dialog box New Member Load
but can be changed in the input field. The numbering order is not important.
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Reference to

Define the objects to which you want to apply the member load. The following options can be
selected:

Members

The load acts on one single member or on each member of several members.

List of members

The load acts on the union of members that are defined in the list. Thus, when trapezoidal
member loads are used, load parameters are not applied to each member individually but as
total load to all members of the member list. The load effects of a trapezoidal member load on
single members in contrast to a member list are shown in Figure 6.15.

Take advantage of a member list to apply loads over all members without defining continuous
members. Moreover, it is possible to change the load reference to individual members quickly.

Sets of members

The load acts on a set of members or on each set of several sets of members. Similar to the
member list described above, load parameters are applied to the union of members included
in the member set.

Sets of members are subdivided into continuous members and groups of members (see chap-
ter 4.11, page 96). Loads on sets of members can be applied to continuous members without
problems. Member groups, however, need to be handled with care: The reference to a mem-
ber group is usually problematic for trapezoidal loads.

.00 kRim

2,00 kMam
e

500 kNim
1.00) kpen/m
1.00 kw
1.00 ilm 1_‘13“'

3. DD kblim

X
e

-~

Figure 6.15: Trapezoidal load with reference to members (left) and to a list of members (right)

On members no.

In the input field, enter the numbers of the members or sets of members on which the load is
acting. In the dialog box, you can select nodes also graphically by using the [\] function.

When you have selected the graphical input by clicking the toolbar button, the input field is
disabled and you have to enter load data first. After clicking [OK] you can select the relevant
members or sets of members one after the other in the work window.

For trapezoidal or variable loads with load reference to a member list, you can adjust the
member numbers by using the button [Reverse Orientation of Members] shown on the left.
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Load type
In this dialog section you define the load type. Depending on your selection, certain parts of
Force the dialog box, respectively columns of the table, are disabled. The following load types can be
Moment .
selected:
Temperature
Aoial Strain
toal Displacement Load type Short description
Precamber
Initial Prestress Force Concentrated load, distributed load or trapezoidal load
Fipe content - full
Pipe contert - partial Moment Concentrated moment, distributed moment or trapezoidal moment
Temperature Temperature load uniformly distributed over member cross-section,
or temperature difference between top and bottom side of member
Load applied as uniform or trapezoidal over member length, or trape-
zoidal over cross-section. A positive load value means that the mem-
ber or the upper side is heating.
L}E Axial strain Imposed tensile or compressive strain ¢ of member
A positive load value means that the member is extended. Thus, a
prestress as member contraction must be entered negatively.
Use the dialog button shown on the left to determine the strain due
to shrinkage from the parameters for contraction and drying shrink-
age (see description in Figure 6.16).
Axial displacement Imposed tensile or compressive strain Al of member
Precamber Imposed curvature of member
Initial prestress Prestressing force acting on member before calculation
A positive load value means that the member is extended.
Pipe content - full Uniform load due to complete filling of pipe
Specify weight density y of pipe content.
Pipe content - partial | Uniform load due to partial filling of pipe
In addition to weight density y of pipe content, specify filling height d.

Table 6.1: Load types

The graphic in the right corner of the dialog box shows the selected load type including influ-
ence of signs set for forces and strains.

L}E The parameters for member loads due to shrinkage can be defined in a separate dialog box
(see the following figure).
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Generate Member Load Due to Shrinkage

S

According to Standard
~) DIMN 1045-1:2001-07
@) EM 1992-1-1:2004-12 [Ewrocode 2)
Consider
Drving shrinkage
Autagenous shiinkage

Shrinkage Parameters

Considered age of concrete L 182505 [Daps]
Effective component thickness  ho : 0.250 | [m]
Cross-sectional area Act 2800.00-%| [cmE]
Outer perimeter TH 2,000 [m]
Mean compressive strength Femn 38.08| [NAmmd ]
Type of cement CType: |5 =

Relative humidity RH: 5000 [%]

Age of concrete at beginning of

shrink age ks 285 [Days]
Calculated shrinkage ezl k) ¢ -0.00036 | [

Schematic Drawing of Time Depending
Autogenous and Drying Shrinkage

Concrete Strength
] Normal

a

o = == High
— b5
—
-
-4 Drying
£ ¥ Shrinkage
z 7 _ = = Without
Y| Moisture
L]
g ,/ -3 Release
£ r
% /
/ I Autogenous
! | | Shrinkage
R |
I 1
XX .
t
I Age of Concrete

Duration of Drying t-t;

and carbonation shrinkage.

concrete age t.

Load distribution

Figure 6.16: Dialog box Generate Member Load Due to Shrinkage
Shrinkage as a time-dependent change in volume without external load action or effects of

temperature can be classified in drying shrinkage, autogenous shrinkage, plastic shrinkage

Based on essential influence values of the shrinkage process (relative humidity RH, effective
component thickness h, concrete strength fom, type of cement Crye, age of concrete at begin-
ning of shrinkage t:), RSTAB determines the shrinkage &(t,ts) at the moment of the considered

Click [OK] to transfer the value as axial strain ¢ to the dialog box New Member Load.

The dialog section Load Distribution offers different options to represent the effect of the load.
The dialog graphic in the top right corner may help you to understand.

i

Lalele)

Load distribution | Diagram Description
Concentrated Load Type Force' Concentrated load, concentrated moment
Load Distribution "Concentrated’
P . . .
o In the dialog section Load Parameters, speci-
¢ fy the size of the concentrated load or mo-
, ment and the distance of the point of load
! application in relation to the member start.
A
Concentrated Load Typs Foros’ Multiple concentrated loads or moments
nxP Load Distribution 'nx P*

The list offers several arrangement options
for load pairs or multiple concentrated
loads such as axle loads.

The option shown on the left is appropriate
for single forces that are equal in size and
acting in a uniform spacing. In the dialog
section Load Parameters, define the size of
the concentrated load, the distance be-
tween first load and member start, and the
spacing of loads among each other.
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Uniform Load Typs Forcs’ Uniformly distributed load, uniformly dis-
Load Distribution "Uniform’ X
tributed moment
| | . | Inthe dialog section Load Parameters, speci-
) | fy the size of the uniform member load or
! ' moment.
Trapezoidal Load Typs Force’ Trapezoidal load, trapezoidal moment
Load Distribution Trapezoidal®
In the dialog section Load Parameters, de-
P2 . .
PI ' fine both load values and distances for a
) .| linearly variable load distribution as shown
: ' inthe dialog graphic. A triangular load is
LA 8 created by setting one load value to zero.
When the check box Relative distance in % is
ticked, you can specify the distances rela-
tively to the member length.
Tapered Loadl Type Force Triangular-trapezoidal load, triangular-
Load Distribution 'Tapered .
P2 trapezoidal moment
pi
m In the dialog section Load Parameters, speci-
) _ | fy the load values and distances for a linear-
: ! ly variable load distribution as shown in the
LA 8 dialog graphic.
H Load Type 'Force' B ;
Parabolic Lo e o i Parabolic load, parabolic moment
£ The load acts as a parabolic load on the
P PZ| entire member. The load values at the
) . | member start and member end as well as
I . .
! 1in the member center must be entered in
05! | . .
. the dialog section Load Parameters.
e Varying Load Type Force’ Polygonally distributed load
Load Distribution Varying'
P b, Ps Click the button [Edit Varying Load] shown
PL_P2 on the left to open the dialog box shown in
Figure 6.17 where you can enter or import
ie s j | the parameters of the load distribution.
——dxy J
- - X3
Table 6.2: Load distributions
If you want to represent a variable load, you can freely define the x-locations on the member
with the corresponding load ordinates p in another dialog box (see the following figure). Make
sure that the x-locations are defined in an ascending order. Use the interactive graphic to
check your input immediately.
Program RSTAB © 2013 Dlubal Engineering Software
152 I




6 Loads . —
Dlubal ——
Engineering Software
("Edit Varying Load - |
Load
x [m] p [kN/m]
0.000 0.000 =] 2 = g g =]
1.000 2,000 = - = - E E
2.500 3.000 [kNimr]
4.500 3.500 4.500 J—
6.500 4500 ]
8.700 4,000
3.000
2.000
1.000
0.000
B A0 A A A A 10U LR A L | AR ] R
0.000 1.000 2000 3000 4000 5000 G000 T.000 £.1|m]
EYEIRERIEINEY
2= @ o) (e ]
Figure 6.17: Dialog box Edit Varying Load
The buttons in this dialog box are reserved for the following functions:
Button Function
E Table export to MS Excel
Y Table import from MS Excel
ar Inserts a blank line above pointer
= Deletes active row
K Deletes all entries
Table 6.3: Buttons of the dialog box Edit Varying Load
Load Load Direction
Direction L X X
The load can be effective in direction of the global axes X, Y, Z or the local member axes x, y, z
% - Local inx (1) E& or u, v (see chapter 4.3, page 56). For the calculation, it makes no difference whether a load is
¥- ﬁca: iny % defined as local or as equivalently global. RSTAB treats all loads conservatively, i.e. they are
Z-Localinz . . . . . .
u - Local in Pringipal Ads u applied independently of the member deformations that may occur in geometrically nonlinear
v - Local in Principal Avis v calculations. Therefore, the direction of local loads is always related to the undeformed model.
X - Globalin X
Y - Globalin Y When the model type has been reduced to a planar system in the General Data dialog box, you
Z-Globalin Z cannot access all load directions.
Local
The orientation of member axes is described in chapter 4.7, section Member rotation on page
79. The local axis x represents the longitudinal axis of the member. Axis y represents for sym-
metrical sections the so-called 'strong' axis, axis z accordingly the 'weak' axis of the member
cross-section. In case of unsymmetrical sections, loads can be related to the principal axes u
and v or the standard input axes y and z.
Examples for loads defined as local are wind loads acting on roof structures, temperature loads
or prestresses.
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Global

The position of the local member axes is irrelevant for the load input if the load acts in direc-
tion of an axis of the global coordinate system XYZ.

Examples for loads defined as global are snow loads acting on roof constructions and wind
loads on wall and gable columns.

The load impact can be related to different reference lengths:

¢ related to true member length
The load is applied to the entire member length.

¢ related to projected member lengthinX/Y/Z
The reference length of the load is converted to the projection of the member in one of
the directions of the global coordinate systems. Select this option to define for example a
snow load on the projected ground-plan area of a roof.

(g) RSTAB applies member loads always in the shear center. An intended torsion originating from
the cross-sectional geometry (centroid unequal shear center) is not considered. Therefore,
when unsymmetrical cross-sections are used, an additional torsional moment determined
from for example load - distance to the shear center must be applied if the load acts in the cen-
troid.

Load parameters

In this dialog section, respectively table columns, the load values and, if applicable, additional
parameters are managed. The input fields are labeled and accessible depending on the selec-
tion fields previously activated.

Load P / P2

Enter load values into the fields. Adjust the signs to the global or local orientations of axes.
A positive load value for prestresses, temperature changes and axial strains means that the
member is strained and consequently extended.

When a trapezoidal load is selected, specify two load values. The dialog graphic in the upper
right corner shows the load parameters.
Distance A/B

In these two fields, enter the distances from the member start for concentrated and trapezoi-
dal loads. It is also possible to define the distances also relative to the member length by tick-
ing the check box Relative distance in % (see below).

The dialog graphic in the upper right corner helps you when entering parameters.

Load of multi-layer structure

Itis possible to create loads from area weights of materials acting as laminated layers. In this
way, you can easily determine for example the structure of floorings or floor coverings.

Load Parameters Find the corresponding function in the dialog box New Member Load (Figure 6.13) where you
B .01 2| calculator click the button [»] displayed to the right of the load value's input field. In the context menu,
pz: || S| edit Formuias select Multilayer Structure.

Ty @ Full Precision
P EE Multilayer Structure The Multilayer Library opens where you can enter user-defined material layers.
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i )
Multilayer Library @
Filter Mutltilayer to Select
Category: Multilayer Description d [cm] a[kN/m™2] Category Comment i
[AII w ||| Floor structure 1 22.00 0.99 ] Floors
Floar structure 2 46.00 2.57 | Floors
Thickness: B
[
Caomment:
[ - 3
Favorites anly... @
1: Poplar and Softwood Timber C27 (22 cm)
2: Hardwood Timber D40 (24 cm)
3: Lightweight Concrete LC30/33 (150 cm)
Ok ] [ Cancel

L5 A

Figure 6.18: Dialog box Multilayer Library

The concept of the multilayer database is similar to the material library (see chapter 4.2, page
49). Use the library buttons [New] and [Edit] to create or modify multi-layer structures.

Layers
B [ C [ D [ E
Layer Layer / Material Thickness | Specific Weight |  Area Weight
Na. Description d [mm] 7 kMN/m?] a [kN/mZ] Comment

Steel 5235 10,0 78.50 0.735

PVC-U 30 13.50 0.042
160.0 25.00 4.000
Id: 1730 Iy 4.827

Caomment:

Figure 6.19: Dialog box New Multilayer, dialog section Layers

The Layers can be composed individually. Moreover, you can use the button [...] to access the
material library (see chapter 4.2, page 49).

RSTAB determines the area weight (table column D) from Thickness and Specific Weight. An ar-
row shown in the dialog graphic indicates the current layer.

After confirming the dialog box another dialog box appears: Convert Area Load into Line Load
where you have to specify the Influence width of the load (see the following figure).
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Convert Area Load into Line Load lﬂhj

Multilayer Description
Flaor structure 4 o[ 1: Poplarand Softwood Timber C27 (22 em)

| 2: Hardwood Timber D40 (38 cm)

I 3: Lightweight Concrete LC30/33 (150 cm)
Beromeilers ®1- 4: 0SB (EN 300), 055/2 and OSE/3, Paraliel (> 10 - 18 mm) (15 om)
Influgnce width
b 1.000 %+ [m]
Area load

. =

g 3m [kilim 2]
Line load to export
gt 3. [khim] o

Figure 6.20: Dialog box Convert Area Load into Line Load

Confirm all dialog boxes with [OK] to import the member weight to the initial dialog box. A
green triangle appears in the input field (see graphic shown in the margin on page 154), indi-
cating the parameterized input value. Click the triangle to access again the input parameters
for modifications.

Relative distance in %

Tick this check box if you want to define the distances for concentrated and trapezoidal loads
relative to the member length. Otherwise, the entries in the input fields A and B described
above represent absolute ranges.

Load over total length of member

The check box can only be activated for trapezoidal loads. Select this option to arrange the
application of the linearly variable load from the member start to the member end. The input
fields Load Parameters A/ B are no longer relevant and therefore disabled.

Example:
In our example, member loads are defined for a planar framework. You can see that the mem-
bers do not need to be divided by intermediate nodes to apply concentrated loads.

10.0 krim
!
A l l v l l l
> 7
50.0kM ‘/ 200k
F3.0kNM
3 3
4 B
1 > 1 > 2
z
3.2 Member Loads x
HEE EEHE|s —IfE K = == |Em| Yy | LCS-Modelload N
cC [ D T E ] E [ G THITJJ] K T L [ ™M J-
Load Load Reference Member Load Parameters Distance

Na. Referenceto | On Members Mo. |Load Type| Distribution | Direction Length P [kN] pz Alm] B in%
Members | 7 Force Uniform z True Length | 10.000 O ||,
[IEI  Members Force | Concentrated | 2 Projection Z | 50.000 1.000 o |

3 Members 6 Force | Concentrated z True Length 20.000 1.000 a

4 Members 5 Force | Concentrated z True Length 35.000 1.500 a

5 -
< n 3
Nodal Loads | Member Loads | Imposed Nodal Def ions | Imperfections |
List of Members with member load (e.g. '1-3,5,7")

Figure 6.21: Framework with uniform load on upper chord and concentrated loads on diagonals
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6.3 Imposed Nodal Deformations

General description

An imposed nodal deformation is the displacement of a supported node, for example due to a
column settlement.

Imposed nodal deformations can only be applied to nodes that have a support in the direction
of the deformation.

New Imposed Nedal Deformation &J

No. On Nodes No.
1 813

Imposed Deformation

Imposed [ 0.0 x| [mm]
dizplacement:

uy 0.0 x| [mm]

uz: 20,06 ¢ [mm]
Imposed 0 000005 [rad]
Tatation:

L4 00000 x| [rad]

L 000005+ | [rad]

Comment —

Imposed Rotations
v Pastive if Right-Handed

(] 3 ] [ Cancel

L 4

Figure 6.22: Dialog box New Imposed Nodal Deformation

3.3 Imposed Nodal Deformations x
= EEE = HE(O | = EE W == e | =L |m| Pa (9| Lci2-settlement - | Q| @
B [ Cc [ ©0 [ E [ F [ G | H -
Displacement Flotation
Na. On Nodes No. u [mm] uy [mm] uz [mm] i [rad] 9y [rad] 9z [rad] Comment
[ A 0.0 0.0 200 0.0000 0.0000 0.0000 E
2
3
4 -
Nodal Loads | Member Loads | Imposed Nodal Deformations | Imperfections |

List of supported nodes with imposed deformation (e.g. '1-3,5,7).

Figure 6.23: Table 3.3 Imposed Nodal Deformations

The number of the load is assigned automatically in the dialog box New Imposed Nodal Defor-
mation but can be changed in the input field.

On nodes no.
In this input field, define the numbers of nodes on which the imposed deformation is acting.
In the dialog box, you can select nodes also graphically by using the [X\] function.

When you have selected the graphical input by clicking the toolbar button, the input field is
disabled and you have to enter the deformations first. After clicking [OK] you can select the
relevant nodes one after the other in the work window.

Imposed displacement ux / uy / uz

Imposed displacements refer to the global coordinate system. If a displacement of a supported
node does not act parallel to one of the global axes, its components X, Y and Z must be deter-
mined and entered in the corresponding input fields.

The graphic in the dialog box explains how displacements and signs are effective.

Dlubal ——
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Imposed rotation @x / v / ¢z
Node rotations refer to the global coordinate system X,Y,Z as well. Therefore, a skew imposed
rotation requires the division in X, Y and Z components.

A positive imposed rotation acts clockwise about the corresponding positive global axis.

6.4 Imperfections

General description
There are two ways how imperfections can be represented in RSTAB:
¢ equivalent loads for members and sets of members

o predeformed equivalent model from the add-on module RSIMP

This chapter describes imperfections in the form of equivalent loads. For more information
about generating equivalent models with RSIMP, see the RSIMP manual.

Imperfections represent manufacturing deviations in model geometry and material properties.
In EN 1993-1-1, clause 5.3, the application of imperfections is organized as precamber (deflec-
tion) and inclination (sway). Thus, imperfections are taken into account by equivalent loads.

mitial sway imperfections mitial bow imperfections
Ne, Ne, Ed N,

l l | b ane,

éq)NEd T

Z

A

<— PN, S

f f t t

NEd NEd NEd N Ed

Figure 6.24: Equivalent loads according to EN 1993-1-1

g Equivalent loads are also taken into account by RSTAB when calculations are performed ac-
cording to linear static analysis. Please note, however, that a pure imperfection load case will
not produce any internal forces. The model must additionally have some “real” loads inducing
axial forces in the imperfect member.

It is recommended to manage loads and imperfections in separate load cases. They can be
combined appropriately in load combinations. Load cases with pure imperfections must be
categorized as action type Imperfection in the base data for load cases (see Figure 5.3, page
99). Otherwise, the plausibility check would display a message because of missing loads.

Generally, imperfections must be set affine with the lowest buckling eigenvalue in the most
unfavorable direction.
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New Imperfection @
No. Reference to On Members No.
20

1 @ Members 13

() List af members * =

- EIES
() Sets of members .
i
Direction Parameters
Local axiss Ty Reference: @ Relative L
@z () Absolute

el

a:ir;:cma _ " Inclination go 14 2832415 [
v

Precamber wo /L : 1/ 300.0015 ] 1]

Precamber activity

g0

Comment

ﬂ (0] 3 ] [ Cancel

Figure 6.25: Dialog box New Imperfection

3.4 Imperfections x
B II,—:—: == I3|§' %] IRERE : K = |EE|| ¥y % | LC4 - Imperfection tow ~ 2 | &
B [ € [ D ] E [ E [ G [ H -
Inclination Precamber Activity Apply wo
Na. Reference to On Members No. Direction | Reference 190 lAwoH Criterion from =0 [
[ Wembers ] 1 z Relative 200.00 300.00 | EN 1993-1-1 (5.8)
2 Members a1 Y Relative 250.00 300.00 | EN 15593-1-1(5.8) L
3 Members 82 Y Relative 250.00 300.00 | EN 15593-1-1(5.8) 1
4 Members 23 Y Relative 250.00 300.00 | EN 15593-1-1(5.8)
5 | List of Members | 2,11 z Relative 200.00 300.00 | EN 15593-1-1(5.8)
6 | List of Members | 3,12 z Relative 200.00 300.00 | EN 15593-1-1(5.8)
7 Members 14 z Relative 283.24 300.00 | EN 15593-1-1(5.8) -
1] 1 ¢
Nodal Loads | Member Loads | Imposed Nodal Deformations | Imperfections |
Reference to

Figure 6.26: Table 3.4 Imperfections

The number of the imperfection is assigned automatically in the dialog box New Imperfection
but can be changed in the input field. The numbering order is not important.

Reference to

Define the objects to which you want to apply the imperfection. The following options can be
selected:

Members

The imperfection acts on one single member or on each member of several selected members.

List of members

The imperfection acts on the union of members that are defined in the list. Thus, pre-deforma-
tions and inclinations are not applied to each member individually but as total imperfection to
all members of the member list. Load effects of an imperfection on single members in contrast
to a member list are shown in Figure 6.27.

Take advantage of a list of members to apply imperfections over all members without defining
continuous members.
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Sets of members

The imperfection acts on a set of members or on each set of several sets of members. Similar to
the member list described above, parameters are applied to the union of members included in
the member set.

Sets of members are subdivided into continuous members and groups of members (see chap-
ter 4.11, page 96). Imperfections for sets of members can only be applied to continuous mem-
bers lying on one line. They are not adequate for member groups or continuous members
which are buckled.

I-'h'n /Phi= 200,00 - {1Phi= 200,00 -
30/ 7
L 300.00 -
; '|
Japri- 20000 |
[ | |
[ |
] | 26 |

i

{ Lr300.00 -

[
28 | 25

L/300.00 -
Figure 6.27: Imperfection with reference to members (left) and to a list of members (right)

On members no.
® | [ In the input field, enter the numbers of members or sets of members on which the imperfec-
E

n tion is acting. In the dialog box, you can select nodes also graphically by using the [\] function.
L\\s N When you have selected the graphical input by clicking the toolbar button, the input field is
@l disabled and you have to enter all imperfection data first. After clicking [OK] you can select the

relevant members or sets of members one after the other in the work window.

For imperfections referring to a list of members it is possible to arrange member numbers ap-
propriately by using the dialog button [Reverse Member Orientation], for example to reverse
the inclination for the graphic display. However, the sequence is irrelevant for calculations be-
cause of the identical equivalent loads.

0

Direction

The imperfection can only be applied in direction of the local member axes y or z. When un-
symmetrical cross-sections are used, the principal axes u and v are additionally available for
selection (see chapter 4.3, page 56). It is not possible to define a globally acting inclination or
precamber.

The orientation of member axes is described in chapter 4.7, section Member rotation on page
79. For symmetrical sections, axis y represents the so-called 'strong’ axis, axis z accordingly the
'weak' axis of the member cross-section.

When the model type for plates or walls was selected in the General Data dialog box, only the
direction z can be selected.
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Reference

The values for inclination and precamber can be defined in two ways:

Relative allows for entering the reciprocal values of @o and wo in relation to the member length,
Absolute allows for specifying geometric dimensions directly.

Inclination 1/¢,

@o indicates the degree of inclination as it is described for example in EN 1993-1-1, clause 5.3.2.
Enter the reciprocal value of @o, respectively the absolute value, into the input field. An illustra-
tion of parameters can be displayed in the dialog box by using the [Info] button.

In addition, the dialog box offers you the button [Calculate inclination] to determine inclina-
tions according to different standards in a separate dialog box.

Calculate Value of Inclination [&J

According to Standard
EN 1992-1-1:2004-12 [Eurocode 2]
@ EM 1393-1-1:2005-07 [Euwrocode 3
DM 1045-1:2001-07
() DIN 18900:1990-11
) DIN 1052:200812

Inclination sccording to
EM 1885-1-1: 2005-07 (Eurocode 3)

Inclination Parameters

Dlubal ——

Basic value 001/ 200005 [
Structure height h 70945 x| [m]
Number of columis in
ohe row m: 14 O =Dg - ah » am
2 a2
Reduction factor oh 0751 [-] Uh = — =~ 3
]h £1,0
@m 1.000/ [
=] I
Inclination & 1/ 266.35| [ = | R ER),
0.003755] [
(@] (5] Cancel

Figure 6.28: Dialog box Calculate Value of Inclination

Depending on the setting selected in the dialog section According to Standard, different input
fields are available in the dialog section Inclination Parameters. Based on the values entered in
the dialog input fields, reduction factors and inclinations are calculated conforming to stand-
ards. Click [OK] to transfer the values to the initial dialog box.

Precamber wy/L

The precamber wo defines the degree of deflection to be applied according to the standard
(for example DIN 18800 part 2, el. (204) or EN 1993-1-1, clause 5.3.2). The precamber depends
on the buckling stress curve of the cross-section and is related to the member length L or en-
tered as absolute value.

Activity criterion

The following options are available for selection to define how precambers are handled in in-
teraction with member inclinations:

EN

3141 [5.8)
DIN 18800-2 [207) e Always
Manvially Precamber is taken into account in all cases.

e EN1993-1-1(5.8)
The influence of the precamber eoq is applied to members with a slenderness & deter-
mined according to EN 1993-1-1:2005, clause 5.3.2 (6), eq. (5.8).

e DIN 18800-2 (207)
Wo is applied only if the member coefficient ¢ exceeds a certain value. This regulation
refers to DIN 18800, part 2, el. (207).

¢ Manually
The activity criterion can be user-defined.
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To display the criteria in the dialog graphic, use the [Info] button.
Apply w, from g

A precamber is considered in addition to inclination if the member coefficient ¢ is higher than
the value defined in this input field. DIN 18800 part 2 el. (207) specifies € > 1.6 for most cases.

6.5 Generated Loads

RSTAB offers several generators that you can use to create loads easily (see chapter 11.8 on
page 354). Generated member loads are reflected in table 3.5 and in the Data navigator.

Project Mavigator - Data x
E™ RSTAB
9@ Steel frame hall*
3 Model Data
: ] Load Cases and Combinations
528 Loads
) LC1: Self-weight
I LCZ: Snow
¥ LC3: Generated loads
1] Modal Loads
4 Member Loads
1) Imposed Nodal Deformations
&) Imperfections
S et Losc:
EJ 1: From Area Loads via Plane
g 2: From Snow Loads (Flat/Monopitch Roof)

----- _J Results

(-] Printout Reports
() Guide Objects

(-] Add-on Modules
() Stand-Alone Modules

ﬁData @Display ,ZiViews

Figure 6.29: Data navigator for Generated Loads

3.5 Generated Loads x
B = | = B 9O | [ =3 1| W a3 | [F = |EE| ¥4 | L3 - Generated loads ~ | <

B
Generated Load

Na. Type Comment

I From Area Loads via Plane o |
2 From Snow Loads (Flat/Monopitch Roof)

Nodal Loads | Member Loads | Impesed Nodal Deformations | Imperfections | Generated Loads |
Enter the surface number!

Figure 6.30: Table 3.5 Generated Loads

] The original generator dialog boxes are stored as specific load objects which can also be ac-
cessed for modifications: Double-click a navigator item or use the table button [...] to open the
initial dialog box again (see for example Figure 11.176, page 364) where you can adjust the pa-
rameters of load generation.
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7.
7.1

Before you start the calculation, it is recommended to check model and load data as well as
the modeling. RSTAB checks if data for each model and load object is completely available, if
references of data sets are alright and if the modeling is correct.

Calculation
Checking the Input Data

Possible input errors can be corrected quickly as you can directly access the table row with the
relevant problem (see Figure 7.2).

7.1.1  Plausibility Check

You can check model as well as load data for its coherent input. To open the dialog box for the
plausibility check,

select Plausibility Check on the Tools menu

or use the toolbar button shown on the left.

A dialog box opens where you define the input data that you want to check.

(S

Plausibility Check

Check
| Model data
| Load data

Type of Check
Mormal

@ ‘with warnings

Maone, only statistic
Which Load Cases

Currert load case
@ Al

@) Lo

Lo A

Cancel

Figure 7.1: Dialog box Plausibility Check

In the dialog section Type of Check, you can choose between three options:

e Normal

The standard option checks the completeness of input parameters and the correctness of
data records.

e With warnings
Select this option to carry out a detailed check of input data, finding also nodes with identi-
cal coordinates or releases with unlimited degrees of freedom.

When a mismatch is detected, a message appears with detailed information about the
problem. You can interrupt the check in order to eliminate the mistake.

- ~
RSTAB
! . Warning Ho. 604
Modal Support Mo, 20

Modal support on node Mo. 2 is connected to no member.
Pleage check thiz in Table 1.8 or another related table.

Do pou want to interrupt the plausibility check?

[ Skip thiz check faor all objects.

" 4

Figure 7.2: Plausibility check with warning

Dlubal ———
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¢ None, only statistic
Only a summary of input data is reported (dimensions, total mass, number of nodes, mem-
bers, supports, member loads etc.).

When the plausibility check was successful, the check result appears showing you a summary
of input data.

Plausibility Check ==

All data has been checked.
Mo errars found.

Maodel Data | Load Data

Object Number  from to MNumbering *
MNodes 62 1 73 Discontinuo...
Materials 1 1 1 Continuous
Cross-5ections 11 1 16 Discontinuo...
Mermber End Releases 2 1 2 Continuous
Member Eccentricities 0 -
Mermber Divisions 1 1 1 Continuous 1
Members 102 1 136 Discontinuo...
MNodal Supports 2 1 20 Discontinuo..
Member Elastic Foundati... 0

Member Nonlinearities 0

Sets of Members 5 1 5 Continuous -

L5 -

Figure 7.3: Result of plausibility check, tab Model Data

7.1.2 Structure Check

In addition to the general plausibility check, you can use the structure check to search specifi-
cally for discrepancies produced during the modeling. To open the corresponding dialog box,
point to Structure Check on the Tools menu

and select one of several check options.

Identical nodes

| oy | RSTARB filters all nodes with identical coordinates. They are combined in groups shown in a
a .
dialog box.
Identical Nodes @

Groups of ldentical Nodes
-
13.20
Mumber of groups: 2
What is to happen with Apply action to
|dentical nodes? @ Al groups
() Nothing () Selected aroups in the list
() Delete unused nodes
@ Unite nodes/supparts and delete unused

hodes

Tolerance

() Check again with ather 7 -

tolerance L A 0.0005 - [m]
(o ][ Cocel ]

L5 A

Figure 7.4: Results of structure check for identical nodes
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In the dialog section What is to happen with Identical nodes?, you can decide how double nodes
are treated. In the dialog section Apply action to, you define whether your selection applies to
all groups listed above or only to the selected row.

In the dialog section Tolerance, a kind of fine tuning is available to define the zone where co-
ordinates are evaluated as identical. This function is especially useful for models imported
from CAD programs where lines are often short because of nodes lying closely together. If
such nodes are filtered with an appropriate tolerance and then unified, it is possible to avoid
numerical problems due to short members.

Overlapping members
Use this option to filter all members overlapping partially or entirely in their lengths.
If overlapping members are detected, they are shown in a dialog box where they are sorted by

groups. The current group is indicated by an arrow displayed in the work window. After click-
ing the [OK] button you can fix the problem.

Crossing not connected members

The check searches for members which are crossing but do not have a common node at the
point of intersection.

Crossing Not Connected Members &J ___————_-_________’

Groups of Crossing Not Connected Members S

83
3446 .

3646 \

3846 .,
5454 al Y

Mumber of groups: 13 ’ .

What is to happen with Connect members of ." .

m

Crozsing not connected members? @ Al groups /S .
_) Mothing ) Selected groups in the list / \
@ Connect members /

[ Consider member eccentricities

ok J [ Camel ]

Figure 7.5: Results of structure check for crossing members

The check results are shown in the dialog section Groups of Crossing Not Connected Members.
The crossing members are listed in groups. The group that is currently selected is indicated by
an arrow in the graphic.

In the dialog section What is to happen with, you decide what you want to do with the crossing
members. The option Connect members is useful for actual possibilities of internal force trans-
fer but not for example ordinary diagonal crossings with ties.
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Independent systems
Py There is no connection between particular members of a model consisting of independent
|om| substructures. RSTAB is able to calculate such subsystems provided that they are considered to

be individually stable. Often, however, substructures are generated unintentionally during the
modeling process or when data is imported from CAD programs.

With this option you can check if the model is contiguous.

rIndependent Systems ﬁ1 ,l i

Groups of Independent Systems

1-8.11-18,21-28,31-33,39,40,51-62,64.66,71,73.91,92,94,107-109,116... o

m

Mumber of groups: 2

Figure 7.6: Results of structure check for independent systems

After the check you can see the groups of the independent systems listed in a dialog box. The
current group is indicated by its selection color shown in the work window so that input errors
can be detected quickly.

When you want to clean the model, the structure check for Identical Nodes (described above) is

helpful, too.

Buttons
The buttons in the dialog boxes of the structure check are reserved for the following functions:

Applies changes of dialog section What is to happen with

Jumps to RSTAB work window to adjust the view

Exports listed objects to Excel table

Creates a new partial view for each object group

LANCHONES

Table 7.1: Buttons in dialog boxes of structure check
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7.1.3 Regenerate Model

(& RSTAB revises automatically small inconsistencies existing in the model produced during the
modeling process or arising from data exchange with CAD programs. To access the corre-
sponding function,

select Regenerate Model on the Tools menu.

Regenerate Model [iE-J

Unite Close Lying Nodes

... if the distance between the nodes is less
than the following tolerance value

Tolerance
Standard nodes: 0.00050 5+ | [m]

Consider Members as Vertical

... if the projection in the =Y plane is less than the following
tolerance value for each meter of length

Tolerance: 0.00050 5+ | [m]

Round Node Coordinates
Active

Mumber of decimal places: Bl

Izl @I@ @ [Hegenerate] | Cancel

L S

Figure 7.7: Dialog box Regenerate Model

In the dialog section Unite Close Lying Nodes, define a threshold for the distances of nodes:
When values fall below the Tolerance, nodes are considered to be identical and will be com-
bined in a single node. As redundant nodes will be deleted, a renumbering of objects may be
the result.

In the dialog section Consider Members as Vertical, you can control the position of the local
member axes. The orientation of axes for members in vertical position differs essentially from
members in general (inclined) position (see chapter 4.7, page 80). To impose a vertical position
for a general position, you can use the input field Tolerance. In this way, you prevent the mem-
ber axes from "switching", which is also favorable for load input and output of internal forces.

Finally, you have the option to Round Node Coordinates. When the check box is ticked, you can
define the relevant number of decimal places.

7.1.4 Delete Not Used Loads

Loads can only be defined on objects existing in the model. However, during the modeling
process it may happen that members or nodes with assigned loads are removed from the sys-
tem. Normally, RSTAB deletes their loads, too. If the plausibility check still finds loads on non-
existing objects, it is possible to remove them. To find unused loads,

point to Delete Loads on the Tools menu, and then select Not Used Loads.

3% ot Used Loads Use the menu shown on the left to select also other load objects for specific removal.
& Al Loads
% Al Nodal Loads

A | Al Member Loads

All Imposed Modal Deformations

k!

All Imperfections

Menu Tools — Delete Loads
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7.2  Calculation Parameters

Dialog box Edit Load Cases and Combinations

When creating a load case or load combination, it is already possible to define calculation pa-
rameters. Settings can be specified in the respective dialog section tab Calculation Parameters
of the dialog box Edit Load Cases and Combinations.

Edit Load Cases and Combinations 5

Load Cases | Actins | Combination Expressions | Action Combinations | Load Combinations | Result Combinations

Existing Load Cases LC No. Load Case Description To Solve
i Sefweiht -
sl LC2 Snow
Lc3 Lateral wind in +X - Calculation Parameters | Modify Stifiness | Extra Options
P
Lc4 Wind on gable in Y Method of Analysis Opions
LC5 | Wind on gable in -Y .
L6 Wind ifting @ Geometrically linear static analysis Consider favorable effects
v i due to tension of members
EELCT | impossdload -floor ©) Second-order analysis (F-Delta) He e emen omeher

[ imp Jle:3 Imperfection towards +X. () Large deformation analysis &) Modify loading by factor:
{Mewton-Raphson)
EEFILCS | imperection towards Y - | 5 m)
. (7) Posteritical analysis

IEFALCI0 | Imperfection towards +Y (Modified NewtonRaphsor)

Refer intemal forces to defomed
[ A JTwj Exceptional loads structure for

Divide resuts by loading factor

Calculate citical load factor
ko [
Ak [

[] Use separate number of load increments
forthis load case: 1

[7] Divide stffness (E. G) by partial factor s from Table 1.2

4 nr L3
BRI ]

Figure 7.8: Dialog box Edit Load Cases and Combinations, tabs Load Cases and Calculation Parameters

In addition to an offered overview about all load cases and combinations, the dialog box Edit
Load Cases and Combinations controls the calculation parameters for each load case, load
combination and result combination.

Dialog box Calculation Parameters

Moreover, you can access the calculation parameters in a separate dialog box.
To open the dialog box Calculation Parameters,

=]

select Calculation Parameters on the Calculate menu

or use the toolbar button shown on the left.

ptions Add-on Modules Window Help

T g LCL-Self-weight T PP &ﬂﬂm pe g =
}% @ % ¢ I'_'FF RALE -4 @ Tire, ‘rCaIcuIati-Jn ParameterSL Py Pz

Figure 7.9: Button [Calculation Parameters]

The dialog box Calculation Parameters consists of four dialog tabs. The first three tabs manage
the calculation parameters of each load case, respectively load and result combination. In the
fourth tab Global Calculation Parameters (see Figure 7.14, page 176), you can check and, if nec-
essary, adjust specifications that are universally valid.
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7.2.1 Load Cases and Load Combinations

Nomal forces N

STR

STR Shearforces Vy and V=

STR [¥] Momertts My, Mzand Mt

STR

STR [T Calculate crtical load factor

STR ko 2]
STR Ak [
STR

0.9°1C3 [7] Use separate number of load increments
for this load case: 1

EmCo21  |1351C1+ 15102+
EfIC022 135101+ 15702+ 0971C3 +LC
COZ3 13507 + 15703 Divide stifness (E. G) by partial factor 1 from Table 1.2
ETC024 135101+ 1.5°C3 +LCB
E@co2s  |135°.C 1C2+15°C3
ETCO% 135101+ 0.75°LC2+ 151CI +

STR
STR
STR
STR 2
“‘ 1 4
=N Al (326) - [K

Calculation Parameters @
Load Cases | Load Combinations | Result Combinations | Global Calculation Parameters |
Existing Load Combinations CO No. Load Combination Description To Solve
E@col 13511 = 4 Gl 135101+ 1010
EGICOo2 | 135°1C1+1C8 L
Co3 1.35°LC1 + LCY 7| | Caloulation Parameters | Modify Stifness | Extra Optians |
004 |135°C1+LC10 Method of Analysis Options
:_R (©) Geometrically linear static analysis Consider favorable effects
= _ duztot of memb
STR @ Second-order analysis (P-Delta) uE o tension of memoers
TR (7) Large dsformation analysis [Tl Modify loading by factor:
e WETERE ) Divide resuis by loading factor
R . . () Posteitical analysis
B Co10 | 1.357C1 + 15702+ LC8 (Modfied Newton-Raphson) ool forses o dfomed
CO11 | 1.35°C1 +15°C2+LCS s
structure for:
B Co12 | 1357001+ 1572+ LC10

Figure 7.10: Dialog box Calculation Parameters, tab Load Combinations

The dialog section Existing Load Cases respectively Existing Load Combinations lists all created
or generated load cases and combinations. You can adjust the Calculation Parameters of the
selected entry in the dialog section to the right.

The button [Apply settings] assigns the current specifications to all load cases and combina-
tions.

The dialog tab Load Combinations is subdivided into the tabs Calculation Parameters and, if
applicable, Modify Stiffness (see page 173) and Extra Options (see page 174).

7.2.1.1 Dialog Tab Calculation Parameters

Method of analysis

In this dialog section, you decide whether the load case/combination is calculated according
to the linear static, Second-order or Large deformation analysis. Select the option Postcritical
analysis to carry out a stability analysis according to large deformation analysis with regard to
postcritical failure of the entire structure.

RSTAB presets the linear calculation according to linear static analysis for load cases, and the
nonlinear calculation according to second-order analysis for load combinations.

When the model includes cable members, a large deformation analysis is suggested in all cas-
es. Cable members are always calculated according to large deformation analysis, the remain-
ing members according to the selected method of calculation.

Second order analysis

The common "structural” second-order analysis is used to determine the equilibrium on the
deformed system. Deformations are assumed to be small. If axial forces are available in the
system, they will lead to an increase of bending moments. Thus, the calculation according to
second-order analysis will be applied only if the axial forces are considerably higher than the
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shear forces. The additional bending moment AM results from the axial force N and the elastic
lever el

AM=N-e

Equation 7.1

For structural systems subjected to pressure there is an overlinear relation between loading
and internal forces. Normally, you have to calculate also with y-fold actions.

The approaches according to second-order analysis are based on trigonometric functions.
RSTAB applies the analytical solution of the differential equation for the displacement of the
member by taking into account the axial force. The interaction between bending and torsion is
not taken into account. If the influence of the second-order analysis for torsional buckling is
relevant, you can use the add-on module FE-LTB.

RSTAB checks the member coefficient ¢:

e=L- M
E-l

Equation 7.2

To avoid numerical problems, the RSTAB calculation uses series approaches for small member
coefficients.

The axial force difference in the iterations serves as a break-off criterion. The stiffness-modify-
ing axial force that is decisive for the second-order analysis is assumed to be constant along
the entire member. The calculation stops as soon as a particular value of the axial force differ-
ence falls below the limit. It is possible to control this threshold in the dialog section Precision
and Tolerance of the dialog tab Global Calculation Parameters.

For non-linear calculations according to second-order analysis, assumptions of the linear elas-
tic analysis are the same with the following additions:

¢ No plastic deformations occur.
e The external forces stay true to the direction.

e For members with non-constant axial force (for example columns) the mean value of
the axial force N is applied for determining the member coefficient .

In the course of the calculation according to second-order analysis, the shear forces Vy and V.
are transformed in relation to the deformed member axis systems.

Large deformation analysis

The large deformation analysis ("third order theory", "cable theory") takes into account longi-
tudinal and transversal forces during the analysis of internal forces. If the calculation according
to large deformation analysis is selected, all types of members will be calculated according to
this analysis approach.

The procedure according to NEWTON-RAPHSON is used. The non-linear equation system is solved
numerically by means of iterative approximations with tangents. You can influence the per-
formance of convergence by the number of load increments to be set in the dialog tab Global
Calculation Parameters.

(g After each iteration step the complete deformation of the model is corrected, and the stiffness
matrix and the right side of the equation system is created for the deformed system. The right
side contains the external loads and the internal forces of the deformed members (thus the
complete equilibrium vector). The internal forces are transformed by the deformed member
axis systems. If a globally defined load acts on a member, the load keeps its direction if the
member axis is being deformed. A locally defined member load is treated "conservatively" as
well: It is acting with constant size and constant load direction like on the undeformed system
- regardless of the deformation.
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/| Consider favorable effects
due to tension of members

Modify loading by factor:
Divide results by loading factor
| Refer intemal forces to deformed
structure for:
V| Normal forces N
| Shear forces Vy and Vz
V| Momerts My. Mzand Mt

Calculate crtical load factor
kg: = H

Ak: = H

Use separate number of load increments :
For this load case: 1

/| Divide stiffness {E, G) by partial factor 7 from Table 1.2
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Post-critical analysis

A stability analysis with regard to postcritical failure is performed. The method represents a
modified calculation according to large deformation analysis by NEWTON-RAPHSON where the in-
fluence of axial forces is considered for changes occurring in shear and bending stiffness. The
tangential stiffness matrix is saved in each iteration step. In case of singularities (which means
instability), the stiffness matrix of the previous iteration will be used for new geometric, incre-
mental iterations until the tangential stiffness matrix of the current setting becomes regular
(stable).

Options
Consider favorable effects due to tension

Tensile forces have a favorable effect on pre-deformed structural systems. Thus, the pre-
deformation is reduced and the structure is stabilized.

There are different opinions on how to consider tensile forces acting in a favorable way. Stand-
ards contain regulations according to which relieving actions must be considered with a
smaller partial safety factor than unfavorable effects.

Partial safety factors that are varying from one member to the other cannot be realized with an
acceptable computing time. Therefore, RSTAB offers you the option to set tensile forces gen-
erally to zero for calculations according to second-order analysis. With this approach you will
be definitely on the safe side. If you want to use this option, clear the check box.

On the other hand, one can say that standards refer to actions and not to internal forces.
Therefore, it is necessary to decide for the action as a whole whether it is favorable or unfavor-
able. Thus, if an unfavorable action has a favorable effect in certain zones of the model, it can
definitely be considered. So, if you want to take account of the axial forces without any chang-
es in the calculation according to this approach, the check box must be ticked (default setting).

The favorable effect of tensile forces should be considered in the majority of cases, for example
for halls with bracings or structural systems affected by bending. But please keep in mind that
relief due to tension force effects for beams with supporting cables may result in an unwanted
reduction of deformations and internal forces.

Modify loading by factor

After ticking the check box, you can enter a factor into the input field by which all loads con-
tained in the load case or combination will be multiplied. The factor is also reflected in the load
vectors and values of the graphic. Generally, also negative factors are permitted.

Older standards claim to multiply loads globally by a certain factor in order to increase effects
according to second-order analysis for stability designs. On the other hand, design must be
carried out with the characteristic loads. Both requirements can be fulfilled by entering a factor
larger than 1.00 and ticking the check box Divide results by loading factor.

When analyzing structures according to current standards, loading should not be edited with
any factors. Instead, partial safety factors and combination coefficients must be applied for the
superposition in the load and result combinations.

Refer internal forces to deformed structure

The option enables output for non-linear calculations showing axial and shear forces as well as
bending and torsion moments of members in relation to the rotated coordinate systems of the
deformed system. There are three check boxes available for the internal force types Normal
forces, Shear forces and Moments.
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Calculate critical load factor

When calculating according to second-order or large deformation analysis, you can determine
the critical load factor of a load case or combination iteratively. Based on the Initial load factor,
the loading is increased continuously according to the Load increment until the model be-
comes unstable.

Make sure that the initial load factor is not too high and the load increment is not too wide so
that the first eigenmode is not skipped. Furthermore, make sure to have set a sufficient num-
ber of possible iterations (see Global Calculation Parameters).

g Determining the critical load factor has an unfavorable effect on the computing time because
of the high number of load steps. Therefore, it is recommended to use this option only for spe-
cial stability analyses.

Use separate number of load increments for this load case

You can define an individual number of load increment steps for each load case and each load
combination. Thus, the number specified in the dialog tab Global Calculation Parameters is no
longer valid (see 7.2.3, page 176).

Divide stiffness (E, G) by partial safety factor yw

When the check box is ticked, RSTAB divides stiffnesses on the basis of the moduli of elasticity
and shear by the partial safety factors ym for material. The factor yw must be defined for each
material separately (see chapter 4.2, page 46).
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7.2.1.2 Dialog Tab Modify Stiffness

The dialog tab is displayed only when the check box for advanced options is ticked in the
Options tab of the dialog box General Data (see Figure 12.31, page 391).

| General I Calculation P | Modify Stiffness | Extra Options|
Materials and Cross-Sections Releases
V| Materials (E. G) Member end releases (Cn, Cvy, Cvz, CuT, Caty, Cii)

@) Divide by partial factor 7y from Table 1.3 = A
All with muttiplier factar: B =
Individually... o

Cross-sections (A, Ay, Az J. ly. 12 Deactivate
H List (2.g.'3-5.12)

= Members:

Supports
/| Nodal supports (Cux, Cuy, Cuz, Cgx, Cyv. Cp2)
@ All with multiplier factor: 1000 H
Individually,.. o

Figure 7.11: Dialog tab Modify Stiffness

Settings entered in this dialog tab affect only the load case or load combination that is select-
ed in the list to the left. The button [Apply settings] transfers the current parameters to all load
cases, respectively combinations.

Materials and cross-sections / supports / releases

With specifications defined in the three dialog sections you can decide how stiffnesses of the
different model parameters are taken into account in the calculation.

In general, the standard requires that material stiffnesses are divided by partial safety factors
ym. Factors are stored with the material properties (see chapter 4.2, page 46). If a reduction by
the provided factors is not wanted, individual specifications are possible:
o All with multiplier factor
Specify a factor by which the stiffness of all materials (moduli of elasticity and shear) are
globally multiplied.
o Individually
Use the [Modify] button to open a new dialog box where you can assign a specific stiff-
ness factor to each material.

Both selection fields are available for Cross-Sections, Supports and Releases. In this way, you can
influence the calculation specifically.

Deactivate

You can define the Members which are not affected by the defined stiffness modifications, that
means which are considered with the factor 1.0 in the calculation. You can select the members
also graphically with the [X\] function.
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7.2.1.3 Dialog Tab Extra Options

The dialog tab is displayed only when the check box for advanced options is ticked in the
Options tab of the dialog box General Data (see Figure 12.31, page 391).

| General I Calculation P I Modify Stiffness | Extra Options |

Initial Strain from Other LC/CO
V| Activate
@ Load case:

ITEALCT - Imposed load - floor -

Load combination:

@) All with muttiplier factor: 1000 H

Individually... =

Figure 7.12: Dialog tab Extra Options

Initial strain from other load case/combination

Select a load case or load combination whose deformations you want to consider as initial de-
formation in the calculation. The nodes are shifted accordingly before the calculation starts. If
results are not yet available for the selected load case or combination, they will be calculated
automatically.

Specify the factor by which you want to scale the deformations:
o Allwith multiplier factor
Deformations of the members are globally multiplied with the specified factor.

e Individually

@l Use the [Edit] button to open a new dialog box where you can assign a specific scaling
factor of deformation to each member.
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7.2.2 Result Combinations

For basic information about superpositioning load cases in result combinations, see chapter
5.6 Result Combinations on page 128.

Calculation Parameters @

Load Cases | Load Combinations | Result Combinations | Global Calculation Parameters |
Existing Result Combinations RC Ho Resutt Combination Description To Solve
RC1 | 135°RC3/p + 15°RC4/p + 05"RCS or 19 +  ULS (STR/GED) - Permanent / transiert - Eq. 6.10 -

RCZ  |1.35°LC1p +151C2

RC3 10°LC1/p Calculation Parameters

RC4 10Lcz o

RC5 1.0LC3

RCE 10LCs [ Quadratic Combination (SRSS)

Re7 | 10Les Preserve signs

RCE 1.0°LCE (@) Posttive {max) / negative {min

RCY 1.0LC7 Postive (max)

RC10 | 1.35°RC3/p + C4+15RCEpo Negative {min)
AC11 | 1.35°RCI/p + C4+ 0.9°RCS ort
SICA RC12 | RC3/p + RC4/p = 06°RC5 orto ACE+
SEA RC13  |RCp+0 5/p orto ACE+
SICA RC14  |RC3p RCS orto RCE
SFF RCI5  |RC3 *ACS orto RCE
SFF RCIE  |RC >RC5/p orto RCE
SR RC17  |RC3p RC5 orto RCE+ 0.
SN RC18 |RC3/p RC5 orto RCE+ 0

S€A RC20 | 5LS -Characteristic

SFF RC21 | 5LS - Frequernt

BN RC22 | 5LS - Guasipemanert

f i »
=3

on

Al (22) > | K

Figure 7.13: Dialog box Calculation Parameters, tab Result Combinations

In the dialog section Existing Result Combinations, you find a list of all created or generated re-
sult combinations. You can edit the Calculation Parameters of the selected entry in the dialog
section to the right.

Options
The Quadratic Combination is deactivated by default. Thus, internal forces are superimposed
by additive superposition:

B=A,+A, +..+A,

Equation 7.3

The default setting is appropriate for most application cases. A square addition of internal
forces is relevant for dynamic analyses, for example when combining load cases due to cen-
trifugal forces. In this case, the Pythagorean sum is created as follows:

B=1yAZ +A2 +..+A>

Equation 7.4

When the square addition is activated, you can use the Positive/Negative options to decide
which extreme values of the load cases will be considered in the super combination, and if you
want to Preserve signs. In this way, the extreme values of the modal internal forces and defor-
mations as well as the results belonging to the governing component can be determined con-
forming to signs.
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The dialog tab Global Calculation Parameters manages settings generally applied to all load
cases and load combinations. To open the corresponding dialog box,

select Calculation Parameters on the Calculate menu

or use the toolbar button shown on the left.

Calculation Parameters ==
Load Cases | Load Combinations | Result Combinations | Global Caloulation Parameters
Seftings Options Precision and Tolerance
Maximum number of terations: 10015 V| Activate shear stiffness of members Change standard settings
{eross-sectional areas Ay, Az)
MNumber of load incremerts for
Load T Activate member divisions for lange deformation or
g aBCiCAERS =7 post-critical analysis
- Load combinations: 1=
V| Activate entered stiffness modifications
s T S T {members, materals and cross-sections)
- Resut diagrams: T Check of critical forces of members
- Special types of members
{elastic foundation, taper, nonlineariy): =
- Determination of max/min values 108
Nonlinearities Reactivation of Faiing Members
Activate: V| Check deformation of failing members and reactivate
S pats where appropriate
7] Members dus to member type Mapimum number of reactivations: 3=
V| Exceptional handling
@ Failing members to be removed individually during
Member nonlinearties successive iterations
EmE CIRBTEES THE Assign reduced stiffness to failing members
1000
() (o)
2 D@ G

Figure 7.14: Dialog box Calculation Parameters, tab Global Calculation Parameters

Settings

Maximum number of iterations

When using second-order or large deformation analysis as well as objects that are nonlinearly

effective, you have to calculate iteratively. The value of the input field defines the highest pos-
sible number of calculation runs. The specification has nothing to do with the iterative method
set for the system of equations described for the dialog section Options.

When the calculation reaches the maximum number of iterations without achieving an equi-
librium, RSTAB displays a corresponding message. The results can be displayed anyway.

-

RSTAB
. Warning No. 40002

During the calculation the mazimum number of iterations was performed in load case
LC3. but without reaching the convergence criterion.

Do pou want to dizplay the results anmaay?

"\

-~

Figure 7.15: Message displayed in case of converging problems

Number of load increments

Specifications of the input field take effect only for calculations according to second-order or
large deformation analysis. Finding an equilibrium is often difficult when large deformations
are considered. Instabilities can be avoided by applying the load in several steps.

176
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(cross-sectional areas Ay, Az)

Activate member divisions for large deformation or
post-critical analysis

| Activate entered stiffness modfications
{members, materals and cross-sections)

Check of critical forces of members
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For example, when two load increments are specified, half of the load will be applied in the
first step. Iterations will be carried out until the equilibrium is found. Then, in the second step,
the complete load will be applied to the already deformed system and iterations will be run
again until the state of equilibrium is reached.

Please keep in mind that load increments have an unfavorable effect on the computing time.
Therefore, the value 7 (no gradual load increment) is preset in the input field.

Moreover, you can define for each load case and combination how many load increments you
want to apply (see chapter 7.2.1.1, page 172). Then, the global specifications will be ignored.

Number of divisions of members for result diagrams

This input field has an influence on the graphical result diagram of members. If a division of 70
is set, RSTAB divides the length of the longest member in the system by 10. Based on such a
system-related division length, RSTAB determines for each member the graphical result distri-
butions on the division points.

Number of divisions of members for special types of members (elastic foundation,
taper, nonlinearity)

In contrast to the previous division option, a real division of the member is now defined by in-
ternal intermediate nodes. The specification affects foundation members (contact stresses),
tapered members (interpolation of cross-section values) and members with plastic properties
(yielding zones).

Number of divisions of members for determination of max/min values

The value specifies the internal division by which the maximum and minimum internal forces
of members are determined. Thus, the division (default setting: 70) represents the basis for the
extreme values shown in the results tables and graphic.

Options
Activate shear stiffness of members (cross-sectional areas Ay, A,)

Considering shear stiffnesses leads to an increase of deformations due to shear forces. As the
shear deformation is almost irrelevant for rolled and welded cross-sections, the check box is
clear by default. For solid and timber cross-sections, however, it is recommended to consider
the shear stiffnesses for the deformation analysis.

Shear deformations have an effect only on the end nodes of members. Therefore, a single-
span beam must be divided by intermediate nodes so that the increase becomes effective.

Activate member divisions for large deformation or post-critical analysis

Beams can be divided by intermediate nodes for the calculation according to large defor-
mation analysis to calculate such members with a higher accuracy. The number of divisions is
taken from the input field for cable and foundation members.

Activate entered stiffness modifications (members, materials and cross-sections)

With the check box you can control if adjustments of the stiffnesses for members (see chapter
4.7, page 84) and cross-sections (see chapter 4.3, page 55) are considered in the calculation.
The member and cross-section dialog boxes preset factors each with 1.00. Thus, the check
mark in the check box usually involves no reduction or increase of the stiffnesses.

Check of critical forces of members

Often, exceeding the critical load already in the first iteration leads to an instability message.
Use this check box to control if the critical load is checked for trusses, compression and buck-
ling members. The defined effective lengths of members will be taken into account.
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Precision and Tolerance

Change standard settings

Precision of convergence
criteria of nonlinear
calculation:

[0.01 ... 100]
100k

(Lower factor -> more exact)

Nonlinearities
Activate:
Supports
| Members due to member type
Member end releases
| Member elastic foundations
| Member nonlinearties

Themal-elastic material model

Reactivation of Failing Members.

| Check deformation of failing members and reactivate
where appropriate

Maximum number of reactivations: 3%

| Exceptional handling

@ Failing members to be removed individually during
successive iterations

Assign reduced stiffness to failing members

1000
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Precision and tolerance

Itis only rarely necessary to adjust the preset convergence parameters. Tick the check box
Change standard settings to enable the input field below.

If non-linear effects are involved, or if data is calculated according to second-order or large de-
formation analysis, you can influence the calculation by means of the Precision of convergence
criteria.

The change of axial forces of the two last iterations is compared member by member. As soon
as the change reaches a specific fractional amount of the maximum axial force, the calculation
stops. Itis possible, however, that axial forces are swinging between two values during the it-
eration process instead of converging. With the factor entered in the input field you can define
a certain sensitivity in order to prevent this oscillation effect.

The accuracy also effects the convergence criterion for deformation changes in calculations
according to large deformation analysis where geometric non-linearities are considered.

The default value is 1.0. The minimum factor is 0.01, the maximum value is 100.0. The higher
the factor is, the less sensitive the break-off limit will be.

Nonlinearities

When nonlinearly acting elements are used in the model, you can deactivate the effect of the
following elements for the calculation:

e Failing supports (= chapter 4.8, page 88)

e Failing members due to member type (= chapter 4.7, page 75)
o Member end releases (= chapter 4.4, page 64)

o Member elastic foundations (= chapter 4.9, page 92)

e Member nonlinearities (= chapter 4.10, page 93)

e Material nonlinearities (= chapter 4.2, page 47)

It is recommended to disable the nonlinear effects only for test purposes, for example finding
the cause of an instability. The options in this dialog section help you to find errors: Some-
times, inaccurately defined failure criteria is responsible for calculation break-offs.

Reactivation of failing members

Settings in this dialog section concern member elements that may fail (for example tension,
compression or foundation members). Take advantage of the options to solve problems of in-
stability caused by failing members: A structure for example is stiffened by ties. Because of
post shortenings due to vertical loads, the tension members receive small compressive forces
in the first calculation step. They will be removed from the system. Then, in the second calcula-
tion run, the structure is unstable without the ties.

Check deformation of failing members and reactivate where appropriate

When the check box is ticked, RSTAB analyzes the nodal displacements in each iteration. If
member ends of a failed tie move away from each other, the member is reactivated.

In some cases, reactivating members may be problematic: A member is removed after the first
iteration, but reactivated after the second one, removed again after the third iteration etc. The
calculation would run this loop until reaching the maximum number of iterations without
converging. This effect can be avoided by defining a Maximum number of reactivations specify-
ing how often a member element is permitted to be reactivated before it will be definitely re-
moved from the stiffness matrix.

178
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Exceptional handling

After ticking the check box two methods for handling failing members are available for selec-
tion. They can be combined with the reactivation options described above.

¢ Failing members to be removed individually during successive iterations

After the first iteration RSTAB does not remove for example all tension members with a com-
pression force but only the tie with the greatest compressive force. Then, in the second itera-
tion, only one member is missing in the stiffness matrix. In the next step, RSTAB removes again
the tie with the greatest compressive force. Often, a better convergence behavior can be
achieved in this way for the system because of redistributing effects.

This calculation option requires more time because the program must run through a larger
number of iterations. Furthermore, you have to make sure that a sufficient number of possible
iterations is set in the Settings dialog section above.

o Assign reduced stiffness to failing members

Members which have failed are not removed from the stiffness matrix. Instead, RSTAB assigns a
very small stiffness to them. Specify it in the input field Reduction factor of stiffness: Factor 1000
means a reduction of stiffness to 1/1000.

Please keep in mind for this calculation option that RSTAB displays on members small internal
forces which can actually not be absorbed by the member due to its definition.
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7.3 Start Calculation

You can select between several options for the calculation start. Before you start the calcula-
tion, it is recommended to carry out a short plausibility check of input data (see chapter 7.1.1,
page 163).

Calculate all
To start the corresponding function,

=]

select Calculate All on the Calculate menu,

or use the toolbar button shown on the left.

Besults Tools Table Options Add-on Modules Window  Help
ARYQFE B B % 102-snow MR - TR -]

L | S
I'"“I'.f_‘ E}' ﬁ@%ﬁr_‘? F\? ﬁ ITE -?!' Ig, @' M= L rJ'r,h_'r.\._ Py Pz
Figure 7.16: Button [Calculate All]

The command starts the calculation of all load cases, load combinations and result combina-
tions as well as of all additional modules where input data is available.

Please use the function [Calculate All] with care:

e Many load cases cannot occur isolated. Wind loads, for example, act always together with
the self-weight. For structural systems with failing supports for tension, instabilities may
occur during the batch calculation of the single load cases.

¢ If many load combinations and module design cases are available, RSTAB may need a lot
of computing time.

Calculate selected load cases
|m| To open the dialog box for selecting the load cases which are relevant for calculation,

select To Calculate on the Calculate menu.

To Calculate @
Load Cases / Combinations / Module Cases ‘ Result Tables |
Not Calculated Selected for Calculation
No Diescription - No. ~ Diescription -
EE LC1 Selff-weight STR RC1 | ULS (STR/GEQ) - Permanent / transient - Eq. .10
0l LC2 Snow
LC3 Wind in +X
[ imp JReZ Imperfection towards +X
Ccod 1.35°LCT + LC4
co2 1.35°LCT + 1.5°LC2 + LC4
Cco3 1.35°LC1 + 1.5°LC2 = 0.9°LC3 + LC4
CO4  |13570C1+151C3+LC4
Cos 1.35°LCT + 0.75°LC2 + 1.5°LC3 + LC4 =
SCh COB LC1+1C4
SCh CO7 LCT+1C2 + LC4 A
SCHCOE [LC1+LC2+06°1C3+LCs 3
SIChl COS LC1+1C3+LC4
xR
SCh COM0 | LCT+057LC2 + LC3 +LC4
I CAl STEEL EC3 - Design of steel members according to Eurocode 2
CA1 RSBUCK - Stability analysis
4 -

Figure 7.17: Dialog box To Calculate
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In the dialog section Not Calculated on the left, RSTAB lists all load cases, load combinations
and result combinations as well as analysis cases of add-on modules for which no results exist.
Use the button [»] to transfer the selected entries to the list Selected for Calculation. You can
also double-click the items. To transfer the complete list to the right, use the button [»>»].

If result combinations or module cases are selected which require results from load cases, the
relevant load cases will be calculated automatically.

Load items can be sorted by filter options available below the list according to the following
criteria:

e Load cases

e Load combinations

e Result combinations

e Add-on modules

The button [Calculation Parameters] shown on the left opens the dialog box Calculation Pa-
rameters (see chapter 7.2, page 176) where settings can be checked and adjusted for the calcu-
lation.

The dialog tab Result Tables of the To Calculate dialog box controls the availability of tables
shown after the calculation.

To Calculate @
‘ Load Cases / Combinations / Module Cases | Result Tables |
Tables to Display Fitter - 4.1 Members - Intemal Forces
[¥]4.0 Summary
[Fd[4.1 Members - Intemal Forces Load Cases / Load Combinations Result Combinations
:i (S::: of SMEmbers -I IrdemTIFFUrces Display: Display:
V4. ss-Sections - Intemal Forces
Nodal values Nodal values
[#]4.4 Nodes - Support Forces @ @
& Nodes - Deformations Member division values defined in Member division values defined in
7 Members - Local Deformations Tables 1.6and 1.7 Tables 1.6and 1.7
8 Members - Global Deformations Extreme values Extreme values
9 Members - Coefficients for Buckling N Mr
[¥]4.10 Member Slendemesses vy My T e
Vz Mz N Mr
Vy My
Extreme values of cross-sections Wz Mz
[ Extreme values of sets of members
() Info about cross-sections
(@) Comesponding load cases

Calculate current load case

Itis possible to start the calculation of an individual load case directly: Select the load case,
load or result combination in the toolbar list, and then click the button [Show Results].

Figure 7.18: Dialog box To Calculate, tab Result Tables

Figure 7.19: Calculating the load case directly by using the button [Show Results]

More filter options are available for some results tables. They are described in chapter 8 Results
together with the respective output tables (see for example Figure 8.4, page 186).

Table Options Add-on Modules Window Help
5 E B % 1c2-snow T PR wEm HERERA P
. 2]' - % Q % EU ﬂP F\? ﬁ !TE —rﬂ T % T G T | Show Results f'H vy e Ty e Py Pz
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The calculation can be started after a message has been displayed that no results have been
found.

% RSTAB
‘.-' Question No. 30

Results from LC2 not found!

Start calculation™?

Lancel

" -

Figure 7.20: Query before calculation

Calculate selected results
The toolbar menu Calculate offers you additional options for selecting results to be calculated:
e RSTAB results only
e Modules results only
e Allresults of all open models
e RSTAB results only of all open models

e Modules results only of all open models

The calculation starts immediately after calling the corresponding function.

Calculation process

The calculation process is shown in the Calculation window. When nonlinear calculations are
performed, you can observe the graphs of the maximum axial forces in a diagram in addition
to the calculation steps through which RSTAB is running.

[ Calculation... &11
.' Running
RSTAE - Calculation | e |
Monlinear Static - 1I. Order: CO182
-
'_ | Partial Steps.
> Iteration Mo, 4/5 Maimum Avdal Force [kN]
J .- — | Reading Input Data... 478873
° - | Proceszing Input Data...
- | Building System Matrix...
w ~ | Solving Cholesky Decomposition...
1 ~ | Solving Load Yector. .. 1/4
m ~ | Determining Modal Deformations Type of madel: aD
m - | Determining Intemal Forces Mumber of nodes: B2
v - | Determining Member Deformations Humber of elements: 10z
- — | Determining Support Forces Mumber of equations: 3z
we-.
—_—

L A

Figure 7.21: Calculation process

The green vertical bar on the right in the window visualizes the convergence behavior during
the calculation: Each load increment takes a part of the column, for example 4/5 in the figure
above represents the fourth of five load increments.

‘E It is necessary for the calculation to make sure that the swap file is large enough respectively
the file size is assigned automatically by Windows. With a swap file that is too small, program
crashes may occur.
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| Data Files I Graphics I Program | Help Assistant | Comments

Help Assistant
Use

Options |
Rendering time optimization

Time limit:

is too large
Madmum:

'
Memory usage control )
e

10

Waming if the number of result values

5000

| sec]

Options 1|
Check maximum displacement
Relative to total model length:

[ Absolute:

[ Only for members related to its
lengths:

Check deviation of sums of loads and
support forces

Maximum deviation:

Check nodal rotation

Maximum rotation:

Waming if color smooth transition is enabled

0.50 ) [%]

87.315 [mrad]

Maximum memory usage: 500 = | [MB]
Waming if option 'Colored member’ is enabled
Maximum number of active members: 100
oK | [ Cancel

L

Figure 7.22: Dialog box Program Options, tab Help Assistant
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In the toolbar menu Options, select Program Options, or use the toolbar button shown on
the left to open the dialog box Program Options. In the dialog tab Help Assistant you can check
if the control of the RAM disk space is activated.
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8. Results

The numbering of this manual chapter follows the numbering of results tables, which makes it
easier to find the respective descriptions of the tabs.

|E| When data has been calculated, the additional tab Results appears in the navigator (see chap-
ter 3.4.3, page 22) for controlling the graphical results display. The results are listed numerically

in separate tables (see chapter 3.4.4, page 24).

Colored relation scales in tables

The result columns of tables are partly highlighted in red or blue (see Figure 8.10, page 191.
The colored bars represent result values graphically. They are scaled to the extreme values of
the internal forces or deformations of all objects. Negative values are symbolized by red bars,
positive ones by blue bars. Thus, the table allows also for a visual result evaluation.

|§- | To switch the colored bars on and off,

select View on the Table menu, and then click Colored Relation Scales,

or use the button in the table toolbar shown on the left.

Table filter

g The displayed tables depend on the selections set in the dialog tab Result Tables of the dialog
box To Calculate (see chapter 7.3, page 181).

8.0 Results Balance
Table

Table 4.0 Summary represents a summary of the calculation process, sorted by load cases and
combinations.

4.0 Summary x
= B E = 9E | = [d| a-seif-weight - > | F 2B | =
B[ C | D -
Description Value Linit Comment

Sum of loads in X 0.00 | kN

Sum of support forces in X 0.00 | kN

Sum of loads in Y 0.00 | kN

Sum of support forces in ' 0.00 | kN

Sum of loads in £ 1651.66 | kN

Sum of support forces in Z 1651.66 | kN Deviation: 0.00 %

Resultant of reactions about X -1300.75 | kNm At center of gravity of model X: 12.87, > -11.86, Z: -4 45 m)

Resultant of reactions about 507.30 | kNm At center of gravity of model

Resultant of reactions about 7 0.00 | kMNm At center of gravity of model

Maximum displacement in X-direction 222 |mm Member No. 12, x: 4.200m

Maximum displacement in Y-direction 2.6 | mm Member No. &, x: 1.882m

Maximum displacement in Z-direction 121.2 | mm Member No. 100, = 1.750m

Maximum vectorial displacement 1214 ' mm Member No. 100, = 1.750m

Maximum rotation about X-axis 16.7 | mrad Member No. 102, x: 4750 m

Maximum rotation about Y-axis 13.8 | mrad Member No. 17, x: 1.468m

Maximum rotation about Z-axis 3.0 | mrad Member No. 107, x: 2.500m

Method of analysis Linear Geometrically Linear Static Analysis

Reduction of stiffness O

Number of load increments 1

Number of iterations 7 -

1] 1 ¢

Summary lMembers - Intemal Forces lSet of Members - Intemal Forces lCrBss-Sections - Intemal Forces lNodes - Support Fon::esJ | | » |>I

Figure 8.1: Table 4.0 Summary

This overview shows you the check sums of loadings and support forces. The deviations in
each direction should be less than 1 %. If this is not the case, numerical problems have oc-
curred because of considerable differences in stiffness. It may also be possible that the model
has an insufficient stability, or the calculation has reached the maximum number of iterations
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without convergence. The overview informs you also about the resulting support reactions
that are effective in an idealized way in the centroid of the model.

Moreover, the summary shows the maximum displacements and rotations related to the glob-
al axes X, Y and Z as well as the largest total displacement. Due to the check of deformations,
reliability of results can be evaluated.

The summary that is listed by load cases is completed by the used calculation parameters. The
Number of iterations required to obtain the results is of special interest here.

The table ends with a Summary of selected parameters of the analysis core as well as globally
valid specifications of calculation (see Figure 7.14, page 176: dialog box Calculation Parameters,
tab Global Calculation Parameters).

8.1 Members - Internal Forces

To control the graphical display of member internal forces, tick the check box for Members in
the Results navigator. Table 4.1 shows the internal forces and moments in numerical form.

If the structure is a 2D model, RSTAB displays only the table columns of internal forces that are
relevant for a planar structural system.

Project Navigator - Results X
@[] Global Deformations

=-[¥],Ea Members

: ®, L. Principal Axes

O, L Member Axes

D,I_ Local Deformations

ERIBN internal Forces

O N

O VyVu

O Vaivy

O M1

®% My/My

O Mz/My

-] 1" Support Reactions

ﬁData gDisplay Zj\c‘iews D Results

Figure 8.2: Results navigator: Members — Internal Forces

4.1 Members - Internal Forces X
= E E = E | 9E | RCL-ULS STRIGED)- = | €@ = | | @ ||Ea| [ | =
E [ c [ o [ ¢ [ F [ 6 [ A [ T ] -
Member | Node | Location Forces [kM] Moments [lkMm]
No. No. | x[m] N Vy Wz Mt My Mz Comesponding Load Cases
1 3 6.000 | maxN -6.92 0.04 65.26 0.1 -22.88 0.15 | CO 153
min M 57.97 -0.01 -56.25 0.02 =210.31 076 | CO B0
max My -6.93 0.05 .14 0.0 -22.68 0.22 | CO 182
min My -57.7, -1.57 -56.29 0.37 -210.46 0.26 | CO 45
6.000| MaxN -6.92 0.04 -6.26 0.m -22.88 0.15 | CO 153
0000 MinN -126.25 0.52 -57.02 0.00 133.54 1.20 |CO50
0.000 | Max My -126.05 272 -57.06 0.00 133.61 357 |CO45
6.000 | Min My 577 -157 -56.29 0.37 -210.46 .26 | CO 45
2 2 0.000 | maxN -/5.97 0.05 6.31 0.00 -14.96 0.06 | CO 153
min M -127.16 0.45 59.92 0.00 +145.27 0.93 |CO50
max My, -75.597 0.05 6.31 0.00 -14.96 0.06 | CO 153
min My -126.97 0.02 64.06 -0.01 -157.31 0.12 | CO 22
| 1500 | maxN 58.71 0.05 6.36 0.00 5.46 0.01|C0 153
min M -109.39 0.4z 60.86 -0.04 -54.7 0.22 |CO50
max My -h8.7 0.05 6.36 0.00 -5.46 0.01 | CO 153
min My -109.12 0.03 64.24 0.00 £1.11 017 |C0 22
3.000| maxN -41.45 0.04 6.35 0.00 407 0.08 | CO 153
min N 9208 0.26 60.78 0.02 36.50 0.29 | CO 50
max My, -91.73 0.61 60.83 0.02 36.51 -1.60 [ CO 45
min M, 4150 0.06 6.53 0.00 3.93 0.06 [ CO 152
4500 | max N 2420 0.04 6.32 0.00 13.57 -0.14 [CO 153
min M -75.25 0.06 60.09 0.00 127.27 -0.50 | CO 50 -
Summary | Members - Intemal Forces | Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | Nodes - Support Forces | [«[»[re

Figure 8.3: Table 4.1 Members - Internal Forces

To display the internal forces of a particular load case, select the load case from the list in the
main toolbar or the toolbar of the tables.
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Location x

The table lists the internal forces of each member on the following locations:
e Startand end node
o Division points according to defined member division (see chapter 4.6, page 72)
e Extreme values (Max/Min) of internal forces

| P | To adjust the default setting of the x-locations shown in the results table,
by

select View on the Table menu and click Result Filter,
or use the button in the table toolbar shown on the left.

Table Filter [
Result Tables
Tables to Display Fiter - 4.1 Members - Intemal Forces
[#]4.0 Summary
[#]4.1 Members - Intemal Forces { | Load Cases / Load Combinations Result Combinations
[¥]4.2 Set of Members - Intemal Forces Display Display
[¥]4.3 Cross-Sections - Intemal Forces Nodal values Nodal values
[#]4.4 Nodes - Support Forces
[#]4.6 Nodes - Deformations Member division values defined in Member division values defined in
7 7
7 Members - Local Deformations Tables 1.6and 1.7 Tables 1.6and 1.7
8 Members - Global Deformations Bxtreme values Bxtreme values
?;ﬂ;mb;r& —SICoaghcwerrts for Buckling N Mr
10 Member Slendemesses in of-
@Vy My Resutts manc/min of
Vz M2 N Mr
Vy My
[] Extreme values of cross-sections Vz Mz
[ Extreme values of sets of members
() Info about cross-sections
(@) Comesponding load cases
" - &

Figure 8.4: Dialog box Table Filter

The check boxes in the dialog box Table Filter control the type and amount of numerical out-
put (see chapter 11.5.5, page 328).

The diagram graphic for internal forces is based on the result values available in the member
divisions that have been defined in the dialog tab Global Calculation Parameters of the dialog
box Calculation Parameters (see chapter 7.2.3 page 177).

Forces / moments
The member internal forces have the following meanings:
N Axial force in member
Vy / Vu Shear force in direction of local member axis y or u (see page 55)
V2 /Vy Shear force in direction of local member axis z or v
Mr Torsional moment
My / My Bending moment about axis y or u
M./ My Bending moment about axis z or v

Table 8.1: Internal forces of members
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ﬁData é"Display > Results

| & |
/" | Wireframe Display Model
® | solid Display Model
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D

4

8 7P
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Delete Member
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The local member axes y and z or u and v are the principal axes of the cross-section. Axis y or u
represents the "strong" axis, the "weak" axis is represented by axis z or v (see chapter 4.7, page
79). When asymmetric cross-sections are used, you can select if internal forces refer to the
principal axes u and v (see graphic on page 55) or to the standard input axes y and z. To set the
results display, use the Results navigator as shown on the left. This display setting affects both
the graphical results output and the output of results in the tables.

When a non-linear analysis is performed, internal forces can also be related to the deformed
member axis systems. The reference of the internal forces is set in the dialog section Options of
the dialog box Calculation Parameters (see chapter 7.2.1, page 171).

To check the member position, use the 3D rendering. You can also use the Display navigator
where you select Model and Members, and then tick the check box for Member Axis Systems
x,,Z (see figure below).

Project Mavigator - Display x
5@& Model -
----- & Nodes -
[]E& MNodal Supports =
=t E‘& Members z

E‘& Member Elastic Foundations -

-8 Member Axis Systems u,v,w
----- [ Member Orientations
..... [#]5% Member End Releases
----- 1% Material Descriptions

----- 1% Bottom Fibers -
----- 1% Cross-Section Outlines /‘/ M
----- [ Cross-Section Descriptions // z
----- & Line Mode at Member Ends z
..... [#]5 Eccentricities
----- 1% Front Areas Distinguished by ~ P B
] . b

ﬁData é"Display Aviews T Results

Figure 8.5: Selecting the local member axis systems in the Display navigator

The display of member axes can also be activated in the member context menu shown on the
left.

The local member axis system affects the signs of internal forces.

positive area of cross-section

Mz

positive internal forces T [T
" .

2

positive internal forces

negative area of cross-section '

Figure 8.6: Positive definition of internal forces

The bending moment My is positive if tensile stresses occur on the positive member side (in di-
rection of the z-axis). M. is positive if compressive stresses occur on the positive member side
(in direction of the y-axis). The sign definition for torsional moments, axial forces and shear
forces conforms to the usual conventions: These internal forces are positive if they act in a pos-
itive direction.
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Extreme values

If the table display of extreme values is activated (see Figure 8.4, page 186), RSTAB shows you
the maximum positive (Max) and the minimum negative (Min) internal forces for each mem-
ber. In the results table, extreme values are highlighted in bold. The values in the remaining
columns of the respective table row represent the internal forces related to the extreme value
(see also chapter 11.5.5, page 328).

15|

Cross-section / corresponding load cases

The final table column informs you about the cross-sections used in the members.

Result combinations

When you look at the results of result combinations, the column is entitled with Corresponding
Load Cases (see Figure 8.3). The table shows the numbers of the load cases or combinations
that have been used to determine the maximum or minimum internal forces of the respective
table row. Load cases classified as Permanent appear always in this table column. Variable load
cases are only displayed if their internal forces have an unfavorable effect on the result (see
chapter 5.6, page 131).

At the same time, the table is extended by a new table column which is the third column C. At
the end of the internal force list of a member you can read the maximum positive (Max) and
the minimum negative (Min) values.

It is possible to reduce the amount of data in the result combination tables by using specific
filter functions available in the dialog box Table Filter (see Figure 8.4, page 186). To open the
dialog box,

15|

select View on the Table menu and click Result Filter,

or use the button in the table toolbar shown on the left.
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8.2  Sets of Members - Internal Forces

Table 4.2 shows the internal forces sorted by sets of members (see chapter 4.11, page 96).

4.2 Set of Members - Internal Forces x
EEERE EE I =M rae-135cap-15- | > [P Q|5 = =
c T o [ E T F T & [ H T T ] d | -
Member | Node |Location Forces [kkN] Moments [kNm]
Na. No. | x[m] N Wy Wz Mt My Mz Comesponding Load Cases
Set of Memk No. 2: S dary beam A-A
i3 13 | 0000 maxN -31.7 0.03 2623 0.0 -112.75 008 LC1
min N -93.51 0.07 7511 0.05 -332.56 014 |LC12 E
max Vz -93.51 0.07 7511 .05 -332.56 014 |LC12
min Vz -1 0.03 26.23 0.0 -112.75 008 LC1
maze My -3 0.03 2623 0.0 -112.75 008 LC1
min My, 9351 0.07 7511 .05 -332.56 014 |LC12
15 16 6274 | maxN -27.36 0.08 -1.37 0.00 60.21 .36 [ LCH
min N -80.86 027 -4.81 0.02 179.69 -1.27|LC1.2
max Vz 2736 0.08 -1.37 0.00 60.21 036 LC1
min Vz -20.86 027 -4.81 0.02 179.69 -1.27|LC1.2
max My, -80.86 0.27 -4.81 -0.02 179.69 -1.27|LC1.2
min My, -27.36 0.08 -1.37 0.00 60.21 036 LC1
il 6274 MAXN | -27.36 0.08 -1.37 0.00 60.21 036 |LC1
i3 0000 MINN | -9351 0.07 75.11 .05 -332.56 014 |LC12
i3 0.000 | MAXVz 93.51 0.07 7511 .05 -332.56 014 |LC12
il 6.274 | MINVz -80.86 027 -4.81 .02 179.69 -1.27|1LC1.2
il 5647 | MAXMy | -81.31 027 0.32 .02 181.10 -1.10|LC 1.2
i3 0.000 | MIN My 9351 0.07 75.11 .05 -332.56 014 |LC12
Set of Members Mo. 3: Secondary beam B-B
41 [ 0000] maxN | 5845 0.01 2835 0.03 11373 0.01[LC1
L min N | -179.16 0.01 88.54 0.09 -348.74 008|LC12 -
Summary | Members - Intemial Forces | Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | Nodes - Support Forces | [4]»]m

Figure 8.7: Table 4.2 Set of Members - Internal Forces

The table's structure is similar to the one of table 4.1 Members - Internal Forces described in
chapter 8.1. Now, the results are sorted by continuous members or member groups. The de-
scriptions of member sets remain fixed in the top row of the table so it is easier to overview re-
sults data when scrolling.

The table includes the member-by-member results of all members contained in the set of
members. The results list of a set of members ends with the color-highlighted table rows: They
show the total extremes MAX and MIN of each internal force type in the member set. The ex-
treme values are highlighted in bold. The values in the remaining table columns of the respec-
tive table row represent the internal forces related to the extreme value.

Itis possible to reduce the amount of data in the table by using specific filter functions availa-
ble in the dialog box Table Filter (see chapter 11.5.5, page 328). To open the dialog box,
select View on the Table menu and click Result Filter,

or use the button in the table toolbar shown on the left.
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| 83  Cross-sections - Internal Forces

Table 4.3 shows the internal forces sorted by cross-sections.

4.3 Cross-5ections - Internal Forces x
EEEEE3€| =E| cos-1zma-a0 s [ 2 > | P2 =
B C [ D [ E F [ G [ H -
Location Forces [kMN] Moments [kkNm]
*[m] N | Vy | Vz Mt | My | Mz
No. 15: HE A 200
51 51 0.000 -121.06 033 0.06 0.00 -0.08 0.76
56 3.000 -86.54 0.35 0.06 0.00 0.1 0.30
52 56 0.000 -37.96 0.25 0.04 0.0 0.04 051
61 3.000 3.44 0.26 0.04 0.0 -0.08 0.25
59 55 0.000 121.09 0.28 -0.06 0.00 0.05 0.53
60 3.000 -B6.57 0.29 -0.06 0.00 0.15 0.35
60 60 0.000 37.97 0.30 0.05 0.m 0.07 060
65 3.000 3.45 0.30 0.05 0.m 0.07 0.30
52 MAX N 3.000 -3.44 0.26 0.04 0.0 -0.08 0.25
59 MIN N 0.000 -121.09 0.28 -0.06 0.00 0.05 0.53
51 MAX Vz 1.200 -107.25 0.36 0.06 0.00 0.00 0.35
59 MIN Vz 0.750 -112.46 0.29 -0.06 0.00 0.00 032
51 MAX M. 3.000 -86.54 0.35 0.06 0.00 0.11 £0.30
59 MIN M. 3.000 -B6.57 0.29 -0.06 0.00 -0.15 .35
Cross-Section No. 16: Rectangle 200,200
57 54 0.000 -200.10 0.02 -1.26 0.02 446 0.08
59 3.000 -150.93 0.02 -1.30 0.02 0.59 0.04
57 MAX N 3.000 -150.93 0.02 -1.30 0.02 0.59 0.04
57 MIN N 0.000 -200.10 0.02 -1.26 0.02 446 0.08
57 MAX Vz 0.000 =200.10 0.02 -1.26 0.02 446 0.08
57 MIN Vz 2.850 -153.39 0.02 -1.30 0.02 0.79 0.04
57 MAX M. 0.000 =200.10 0.02 -1.26 0.02 4.46 0.08
57 MIN M. 3.000 -150.93 0.02 -1.30 0.02 0.59 0.04
Cross-Section No. 2 -3 : IPE 300 B
8 8 0.000 2212 0.09 -14.24 0.05 -26.33 0.15 L
9 301 -22.62 014 -15.37 0.m -76.70 0.74 3
18 18 0.000 2339 0.16 -23.51 0.02 -38.13 0.14
19 3.0m 2420 017 -31.62 -0.03 12091 072 ||
28 28 0.000 4127 0.09 -24.61 0.0 -45.73 .05
25 301 -42.15 0.1 -32.53 0.08 4135.51 .52
46 46 0.000 -55.22 0.12 -21.14 .02 -42.40 007 -
< I | G
Summary | Members - Intemal Forces | Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | Nodes - Support Forces | 4] 4] v [m

Figure 8.8: Table 4.3 Cross-Sections - Internal Forces

The table's structure is similar to the one of table 4.1 Members - Internal Forces described in
chapter 8.1. Now, the results are sorted by cross-sections. The descriptions of cross-sections
remain fixed in the top row of the table so that it is easier to overview results data when scroll-
ing.

The table includes the member-by-member results of all members that use the relevant cross-
section. The results list for a cross-section ends with the color highlighted table rows: They
show the total extremes MAX and MIN of each internal force type in the cross-section. The ex-
treme values are highlighted in bold. The values in the remaining table columns of the respec-
tive table row represent the internal forces related to the extreme value.

‘P Itis possible to reduce the amount of data in the table by using specific filter functions availa-
| | ble in the dialog box Table Filter (see chapter 11.5.5, page 328).
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8.4  Nodes - Support Forces

With the entries under Support Reactions in the Results navigator you decide which compo-
nents are displayed graphically in the work window. They can be related to the local axes of

rotated supports or to the global axis system XYZ. Table 4.4 shows the support forces and
moments in numerical form.

If the structure is a 2D model, RSTAB displays only the table columns of support forces and
moments that are relevant for a planar structural system.

Project Navigator - Results 5
-] Global Deformations

ELL Members

- 4 Support Reactions

B Suppors

-4 Local

(@ 4% Global
-] 1" Py
-] 4% Py
-] 1" Pz
| 1" Mx
-C14% My
| 1" Mz
----- f' Absolute extreme value for result combination
=BV Result Combinations

..... O Max-values
..... O Min-values
..... ® 1 Max and Min-values

ﬁData €Display Aviews D Results

Figure 8.9: Results navigator: Support Reactions — Nodal Supports

4.4 Nodes - Support Forces x

EEERE E23€| =L c2-snow T e | P2 |

B [ c [ D [ E [ E [ G -

Node Support Forces [kN] Support Moments lkNm]

No. Px Py Pz Mx M~ Mz
005 006 481 073 0.04 0.00

71 -0.03 0.05 0.00 0.30 0.22 0.00

72" 0.01 0.05 0.00 0.37 -0.08 0.00 | oy =-45.00"

73° 0.06 0.02 0.00 014 041 0.00 | oy =-45.00" L
T Forces 0.00 0.00 27.30 1
T Loads 0.00 0.00 121 2
Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | Nodes - Support Forces | Nodes - Deformations | 4[4[ 1

Figure 8.10: Table 4.4 Nodes - Support Forces

To display the support reactions of a particular load case, select the load case from the list in
the main toolbar or the toolbar of the table.

Support forces Px /Py /P;

The support forces are listed in three table columns where they are sorted by nodes. Usually,
the forces refer to the axes X, Y and Z of the global coordinate system. To display the forces
related to the local support axes X', Y' and Z' (rotated supports) in the graphic as well as in the
table, go to the Results navigator and set Support Reactions — Nodal Supports — Local.

Nodes with support rotations are marked by an asterisk (¥) as shown in Figure 8.10. Forces are

put out in relation to the selected axis system. In the final table column, the support's rotation
angle is indicated.

The table shows the forces which are introduced into the support. Thus, with regard to signs,
the table does not show the reaction forces on the part of the support. The signs result from
the direction of the global axes. If the global axis Z is directed downwards, then the load case
self-weight for example results in a positive support force Pz, and a wind load against the glob-
al axis X has a negative support force Px. Thus, the support forces shown in the table represent
foundation loads.

Dlubal ——
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In contrast, the green vectors displayed in the graphic of the work window show the reaction
forces on the part of the supports. The components of the support reactions are visualized by
the size and direction of the vectors.

You can also display in the work window the signs of the forces that are transferred into the
support. Select Results in the Display navigator and tick the corresponding check box.

Project Mavigator - Display X
- [¥] 5 Model
+|:|<l Loads

- ¥I[F Results

: [ Result Values

[][ Title Info

M Max/Min Info

o [B] [ Deformation

+|:|E Members

: [ Support Reactions

[1[ Transparent

+-[H] 5 Guide Objects

+DTEJ General

+|:|m Murmbering

+|:|¥ Colors in Rendering According to
&

-[B] ' Rendering
-[E]5 Preselection
-[B] & Add-on Modules

ﬁData EDisplay Aviews T Results

Figure 8.11: Display navigator, Results — Support Reactions — With sign

The signs in the graphic refer to the global axis system XYZ or the rotated local axis system
X'Y'Z' which is rotated. It is advisable to activate these signs only for visualizing the transferred
forces because otherwise they lead to misinterpretations.

Support moments My / My / M;

The support moments are listed in three table columns where they are sorted by nodes. Usual-
ly, the moments refer to the axes X, Y and Z of the global coordinate system. Use the Results
navigator to display the moments related to the local support axes X', Y' and Z' in the graphic
as well as in the table.

The table shows the moments which are introduced into the support. With regard to signs, like
for support forces, the table does not show the reactions on the part of the support. The signs
result from the direction of the global axes. Thus, the support moments shown in the table
represent foundation loads.

In the work window, however, reaction moments are shown on the part of the support.

Signs for support moments can be displayed in the graphic as well (see Figure 8.11). A positive
support moment acts clockwise about the corresponding positive global axis. Similar to the
vectors for support forces, vectors are already signed, and indications of value have to be con-
sidered independently: The signs indicate the directions of the moments in relation to the
global axes.
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In the graphic, support moments can be represented as vector or arc. To change the display

type,
point to Display Properties on the Options menu, and select Edit.
Display Properties - Standard - White @
Category Screen | Printout Report
+- Colars
E Objects by Colar Results - Support Reactions - Nodal Moments
+ Fants Dizplay optior: @ A
- Model Data Flas o - \r’ml
+ Loads _ vecior
=I- Results
L lor:
Support Reactions e et = -~
- Hodal Forces Line type: Solid -
! lodal Moments
+ Members Line thickness: 215
i +- Palette
- Generd Yalues
- Add-on Modules
Alignment:
@
Position / Size
Angle: ZF000E 7]
1 [kNmE 01005 ml [S)
(A 0]
Identical Settings
[ For screen and printout repart

Rotated nodal supports

Check sums

considered for the total summary.

Figure 8.12: Dialog box Display Properties: nodal moments with display option Arc

In the dialog section Category on the left, set Results, Support Reactions and Nodal Moments,
and then select the Display option Arc to the right.

In the final table column, the rotation angles of rotated nodal supports are shown (see Figure
8.10, page 191). The corresponding nodes are marked by an asterisk (*).

For load cases and load combinations RSTAB displays check sums of loads and support reac-
tions at the end of the table. Differences will occur between X Forces and X Loads if the model
has also members with elastic foundations. Therefore, the X Forces of table 4.5 must also be

Dlubal ——
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Filtering support forces of result combinations

For result combinations it is possible to adjust the default setting for the extreme values
shown in the results table. To open the corresponding dialog box,

select View on the Table menu and click Result Filter,

or use the button in the table toolbar shown on the left.

Fitter - 4.4 Nodes - Support Forces |

Result Combinations

Display:

Values

Extreme values
Px Mx
Py My
Pz Mz

_ Info about support rotations

'@ Comesponding load cases

Figure 8.13: Dialog box Table Filter (dialog section)

The check boxes in the dialog box Table Filter control the type and amount of numerical out-
put for support forces.

Resultant of support reactions

The resultants of support reactions for load cases and load combinations are shown in numeri-
cal form in table 4.0 Summary for each global direction (see Figure 8.1, page 184). Use the Results
navigator to visualize the resultant forces also on the model.

Project Navigator - Results X
#-[]™ Global Deformations
+E|,L Members
[ 4 Support Reactions

= 4" Nodal Supports

-4 Local

(@ 4% Global

-] 1" Py

-] 4% Py

-] 1" Pz

| 1" Mx

-C14% My

04" Mz

+

-
4" Mz
ﬁData EDisplay Aviews D Results

Figure 8.14: Results navigator: Support Reactions — Resultant

In addition to the total resultant P, it is possible to display the individual Components that are
effective in an idealized way in the model's centroid. Thus, you can check the position and size
of the resulting support forces at a glance.
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8.5 Members - Contact Forces

When members with elastic foundations exist in the model (see chapter 4.9, page 91), the con-
tact forces and moments are shown numerically in table 4.5. To control the graphical display of
results, tick the check box for Members in the Results navigator.

Project Navigator - Results x
-] Global Deformations

: [#], L Members

@) L. Principal Axes

(0, % Member Axes

[B],%. Local Deformations

(- [B], % Internal Forces

=M1 Contact Forces

[-[] 4% Support Reactions
ﬁData @Display ,ZiViews  Results

Figure 8.15: Results navigator: Members — Contact Forces

4.5 Members - Contact Forces x
|E| == |%|EI == ]| L7 -Imposedload-fl - | @ > | | £ ||| @ 2
B [ C [ D [ E [ F [ G
Member MNode Location Contact Forces [lkM/m] Moments
Na. Mo. % [m] Px Py Pz mx kNm./m] Cross-Section
69 3 0.000 0.000 0.000 9337 0.000 | 16 - Rectangle 200/450
40 6.250 0.000 0.000 1.018 0.000
Max py 0.000 0.000 0.000 9.337 0.000
Min py 0.000 0.000 0.000 9.337 0.000
Max pz 3.125 0.000 0.000 13.491 0.000
Min pz 6.250 0.000 0.000 1.018 0.000
74 59 0.000 0.000 0.000 2835 0.000 | 16 - Rectangle 200/450
[ 60 6.250 0.000 0.000 1.008 0.000
Max py 0.000 0.000 0.000 2835 0.000
Min py 0.000 0.000 0.000 2835 0.000
Max pz 3.125 0.000 0.000 13.932 0.000
Min pz 6.250 0.000 0.000 1.008 0.000
I Forces 0.000 0.000 132477
I Loads 0.00 0.00 625.00
Cross-Sections - Intemal Forces | Nodes - Support Forces | Members - Contact Forces | Nodes - Deformations | 4[4[ 1

Figure 8.16: Table 4.5 Members - Contact Forces

Node no.
In the first two table rows, the numbers of the start and end node are displayed for each foun-
dation member. The remaining rows inform you about the types of extreme values available
for contact forces and moments.
To adjust the default settings for the output of extreme values,

select View on the Table menu and click Result Filter,

or use the button in the table toolbar shown on the left.

Location x
The table lists the contact internal forces of each member on the following locations:
e Startand end node
o Division points according to defined member division (see chapter 4.6, page 72)

e Extreme values (Max/Min) of contact forces and moments
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Contact forces p«/ py/ p:

Project Navigator - Results - Contact forces that are effective in direction of the local member axes x, y and z are shown in
-]/ Global Deformations relation to a standard length. When asymmetric cross-sections are used, you can select if con-
Lo Members tact forces refer to the principal axes u and v (see graphic on page 55) or to the standard input

@), L. Principal Axes . .
"L Member Axes axes y and z. To set the results display, use the Results navigator.

»« Local Deformations To check the position of the local axes, select Model and Members in the Display navigator and

\ @-[8],%s Internal Forces - . ] . . R AR

@Dm B oupy | ® Rl activate Member Axis Systems x,y,z (see Figure 8.5). The signs comply with the usual definitions
explained in chapter 8.1 on page 187 describing the internal forces of members.

m

When you want to determine soil contact pressures on the basis of the table values, you addi-
tionally have to divide the results by the respective cross-section widths.

Moments m,

The contact moments about the longitudinal member axis x also refer to a standard length.
The moments my are influenced by the rotational spring constant C,.

Cross-section / corresponding load cases

The final table column informs you about the cross-sections used in members. When a result
combination is set, you see the load cases and combinations that have been used to deter-
mine the maximum or minimum contact forces in the respective table row.

Check sums

For load cases and load combinations RSTAB displays check sums of loads and support reac-
tions at the end of the table. Differences will occur between X Forces and X Loads if the model
has also nodal supports. Therefore, the X Forces of table 4.4 must also be considered for the
total summary.

g The contact forces are determined with the member divisions which apply to the Result dia-
grams and max/min values. Find the divisions shown in the dialog tab Global Calculation Pa-
rameters of the Calculation Parameters dialog box (see Figure 7.14, page 176). The entry for
Special types of members has only an effect if a foundation member is used with an asymmetric
cross-section.
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To control the graphical display of nodal displacements and nodal rotations, tick the check box
for Global Deformations in the Results navigator. Table 4.6 shows the deformations of nodes in
numerical form.

4.6 Nodes - Deformations x
== L Co9-135°c1+154 7 | @ B | o | A ||Ea| [] | =
B [ c [ D [ E [ E [ G [ -
MNode Displacements [mm] Rotations [mrad]
No. ul ux uy uz X L [F4
0.8 0.0 7 0.4 0.3 0.3 0.0
15 1.1 0.3 0.4 0.4 0.5 02
23 22 0.2 0.4 0.1 2.1 06
34 33 07 0.5 0.4 5.5 06
240 24.0 1.5 0.8 0.4 -88 0.5 E
66.3 -1859 28 635 1.8 -33.0 0.8
1527 -8.2 26 1925 324 -40.7 -3.2
3337 32 £k} 3337 454 0.5 0.8
188.8 145 12 188.2 268 408 7
65.5 256 18 60.3 52 322 0.3 -
Nodes - Support Forces | Nodes - Def ions l“ bers - Local Defi ions l“ bers - Global Defi ions J |<| 4 | 3 |>|

Figure 8.18: Table 4.6 Nodes - Deformations
The displacements and rotations are listed by nodes.

Displacements / rotations

The deformations have the following meanings:

u Total displacement

ux Displacement in direction of the global axis X
Uy Displacement in direction of the global axis Y
uz Displacement in direction of the global axis Z
Px Rotation about the global axis X

oy Rotation about the global axis Y

0z Rotation about the global axis Z

Table 8.2: Nodal deformations
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8.7 Members - Local Deformations

To control the graphical display of member displacements and member rotations, tick the
check box for Members in the Results navigator. When asymmetric cross-sections are used, you
can select if results refer to the principal axes u and v (see graphic on page 55) or to the stand-
ard input axes y and z. Table 4.7 shows the members' local deformations in numerical form.

Project Navigator - Results X
-] Global Deformations
£-[1,%s Members

----- @), L. Principal Axes

----- O, Ls Member Axes

[=EBCIEM | ocal Deformations

[-[B],La Internal Forces
(-] 4% Support Reactions

ﬁData é"Display Aviews > Results

Figure 8.19: Results navigator: Members — Local Deformations

4.7 Members - Local Deformatis *
sl == LR C09-135+1+1541 7 [ €4 > | | £ ||Ee| ] | =
B [ ¢ [ D [ E [ F T & T H ] I [ | -
Member| Mode | Location Displacements [mm] Rotations [mrad]
Na. No. x [m] ul Ux uy /Uy uz/uy 0x Py / Qu 0z Qv Cross-Section
107 5 0.000 494 1.8 453 0.5 4.0 0.0 -38.3|12-QRO 80
19 5.000 744 18 744 0.7 -315 0.2 33
Max ux 5.000 744 1.8 744 0.7 -315 0.2 33
Min ux 0.000 494 1.8 453 0.5 4.0 0.0 -383
Max uy 5.000 744 18 744 0.7 -315 0.2 33
Min uy 1.250 257 18 256 1.0 -10.8 06 -25
Max uz 2.750 403 1.8 402 1.6 -19.1 0.0 180
Minuz 0.000 494 1.8 453 0.5 4.0 0.0 -383
Maoe g 0.000 454 18 433 0.5 -4.0 0.0 -383
Min @ 5.000 744 18 744 0.7 -315 0.2 33
Maxx gy 4250 74 18 674 1.0 273 0.6 142
Min gy 1.250 257 18 256 1.0 -10.8 -0.6 -25
Max gz 3.250 43.7 18 43.7 15 218 0.3 194
Min @z 0.000 454 18 453 0.5 4.0 0.0 -38.3
19 0.000 744 1.8 744 0.7 -315 0.2 33[12-QGRO 80
- 29 5.000 70.2 7 0.2 0.2 -19.6 0.4 -21 -
Nodes - Support Forces | Nodes - Deft ions | Members - Local Def ions | Members - Global Def ions | 4[4[ 1

Figure 8.20: Table 4.7 Members - Local Deformations

To display the deformations of a particular load case, select the load case from the list in the
main toolbar or the toolbar of the table.

LC2 - Snow -

i
v

Node no.

The numbers of the start and end node are displayed for each member in the first two tables
rows so that you can read the nodal values. In the subsequent rows, you see information about
the deformation maximum or minimum shown in table columns D to .

Location x
The table lists the deformations of each member on the following locations:
e Startand end node
o Division points according to defined member division (see chapter 4.6, page 72)

o Extreme values (Max/Min) of displacements and rotations
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To adjust the default setting of the displayed x-locations,
select View on the Table menu and click Result Filter,

or use the button in the table toolbar shown on the left.

Fitter - 4.7 Members - Local Deformations |

Load Cases / Load Combinations Result Combinations

Display:
| Nodal values

Display:
| Nodal values

/| Member division values defined in
Tables 1.6and 1.7

/| Member division values defined in
Tables 1.6and 1.7

-l
| Bdreme values 1 | Extreme values
W ux W o ‘t W ux Px
Vuy /uy oy / gu Vuy Fuy oy / Qu
Juz/uw Joz/qv Vuz/uw 0z

Info about cross-sections

'@ Comesponding load cases

Figure 8.21: Dialog box Table Filter (dialog section)

The check boxes in the dialog box Table Filter control the type and amount of numerical out-
put.

Displacements / rotations

The member deformations have the following meanings:

[l Absolute total displacement (not for result combinations)

Ux Displacement of member in direction of its longitudinal axis

uy/ Uy Displacement of member in direction of local axis y or u (see page 55)
uz/ Uy Displacement of member in direction of local axis z or v

Px Rotation of member about its longitudinal axis

@y / Qu Rotation of member about local axis y or u

@2/ Qv Rotation of member about local axis z or v

Table 8.3: Member deformations

To check the position of the local member axes, select Model and Members in the Display navi-
gator and activate Member Axis Systems x,y,z (see Figure 8.5, page 187). You can also use the
member context menu shown on the left.

Furthermore, the local member axis system has an impact on the signs of deformations. A
positive displacement follows the direction of the positive local axis, a positive rotation acts
clockwise about the positive member axis.

Cross-section

The final table column informs you about the cross-sections used in members or about the
corresponding load cases (for result combinations).

In the work window, deformations of members can be represented with a two- or multi-color
display as well as in the rendering mode (see chapter 9.3, page 206).

Moreover, member deformations can be visualized as animation of the deformation process
(see chapter 9.8, page 221).
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8.8 Members - Global Deformations

To control the graphical display of member displacements and member rotations related to
|”| the global axes X, Y and Z, tick the check box for Global Deformations in the Results navigator.
Table 4.8 shows the global deformations of members in numerical form.

Project Navigator - Results X

[=8M[ig] Global Deformations

f-[],Za Members
(-] 4% Support Reactions

ﬁData @Display Aviews © Results

Figure 8.22: Results navigator: Global Deformations

4.8 Members - Global Deformati *
EEEE EE|YE] E cos-135c 157 | € > | P | @B | =
B_| c [ D [ E T E [ G [ H [ [ 4 | -
Member|  MNode Location Displacements [mm] Rotations [mrad]
Na. No. x[m] ul ux uy uz o v gz |Cross-Section
43 43 0.000 192.8 -82 30 1926 325 -40.7 -3.1|2-1PE300;
44 6.274 3335 32 48 3338 454 0.5 0.8
Maze ux 5.960 3337 32 37 3336 486 -1.8 -1.2
Min ux 0.000 192.8 82 30 1926 325 -40.7 -3.1
Max uy 6.274 3335 32 48 3338 454 0.5 0.3
Min uy 3.585 3075 i3 04 3074 420 204 37
Maxuz 6.274 3335 32 438 3338 454 05 038
Minuz 0.000 192.8 -82 30 192.6 325 -40.7 -3.1
Maxx g 6.274 3335 32 438 3338 494 05 038
Min @x 0.000 192.8 -82 30 1926 325 -40.7 -3.1
Max g 6.274 3335 32 438 3338 454 0.5 038
Min g 0.000 192.8 -82 30 1926 325 -40.7 -3.1
Max oz 6.274 3335 32 438 3338 454 05 08
Min oz 2.196 2720 -16 12 2720 382 -304 43
44 0.000 3335 32 48 3338 454 0.5 0.3|2-1PE300;
45 6.27. 188.5 145 1.5 188.3 270 40.8 1.6 -
ions | Members - Local Deformations | Members - Global Deformations | Members - Coefficients for Buckling | 144 [» [0

Figure 8.23: Table 4.8 Members - Global Deformations

The table columns Node No. and Location x correspond to the columns of the previous results
table 4.7 Members - Local Deformations.

Displacements / rotations

The member deformations have the following meanings:

[ ul Absolute total displacement (not for result combinations)
ux Displacement of member in direction of global axis X

Uy Displacement of member in direction of global axis Y

uz Displacement of member in direction of global axis Z

Px Rotation of member about global axis X

(0} Rotation of member about global axis Y

¢z Rotation of member about global axis Z

Table 8.4: Global member deformations
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8.9 Members - Member Coefficients for Buckling

When you calculate member models subjected to pressure according to second-order analysis,
the member coefficient € is important (see chapter 7.2.1, page 170). Each member has its own
coefficient that is determined from compressive force, member length and member stiffness.

Members with member coefficients higher than 1 have to be analyzed, where applicable, ac-
cording to second-order analysis. Also standards of some countries such as the USA have rules
where member coefficients must be limited.

Table 4.9 shows the member coefficients which are governing for buckling. There is no graph-
ical output option.

4.9 Members - Coefficients for Buckling x
ZEEEEESE| = co9-13510a + 154 - > | o | 9| |Be| ]|
B | c [ D [ E T F T G T H [T ]
Member Length | Awal Force Member Coefficients [-]
No. | Member Type Material Cross-Section L [m] M [kM] Ty £z Zu Ev
[ Beam 1- Steel 5235 | 1-IPE 300 6.000 9232 0.435 1619
2 Beam 1-5teel 5235 | 1-IPE 300 6.000 -35.11 0.427 1.550
3 Beam 1-5teel 5235 |3-2:IPE400-IPE300| 3.011 -58.60 0.174 0.647
4 Beam 1-5teel 5235 | 2-IPE 300 3.262 -57.40 0.187 0.694
5 Beam 1-5teel 5235 | 2-IPE 300 6274 -56.06 0.355 1315
6 Beam 1-5teel 5235 | 2-IPE 300 6274 -56.26 0.355 1.321 - -
7 Beam 1-5teel 5235 | 17- L 1507512 3.262 -57.12 0.701 1.705 0.681 2119
2 Beam 1-5teel 5235 |2-3:IPE300-IPE400| 3.011 -55.61 0.175 0.653 - -
11 Beam 1-5teel 5235 | 1-IPE 300 6.000 -120.32 0.457 1.848 -
12 | Beam 1-5teel 5235 | 1-IPE 300 6.000 -132.18 0.521 1837 - 5
Members - Local Def ions | Members - Global Def ions | Members - Coefficients for Buckling | Member Slendemesses | 4[4[ 0]

Figure 8.24: Table 4.9 Members - Coefficients for Buckling
The listed member coefficients are sorted by member numbers.

Member type
The member types are indicated for information (see chapter 4.7, page 74). RSTAB determines
member coefficients only for members that are able to absorb compressive forces.

Material

Characteristics of the material affect the member stiffness.

Cross-section

The cross-section's second moments of area are required to determine the member stiffnesses.

Length L

Table column D shows you the member lengths.

Axial force N
The column lists the axial forces used for determining the member coefficient. Here, the forces
are the axial forces which are available in the member center (x = L/2).

Member coefficients are determined only for members that have compression forces in at least
one portion of the member (truss girder) or along the entire member (compression member,
buckling member etc.).

Member coefficients g, / &,

The member coefficient depends on the member length L, the compressive force N and the
stiffness E - I.

e=L- M
E-l

Equation 8.1: Member coefficient €
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Table columns F and G show the member coefficients referring to the local member axis sys-
tem y and z. When asymmetric cross-sections are used, columns H and | appear where also the
member coefficients are shown in relation to the principal axes u and v.

8.10 Member Slendernesses

Table 4.10 shows you the slenderness ratios of members. They are significant for the evalua-
tion of the buckling behavior of members subjected to pressure. There is no graphical output

option.
4.10 Member Slendernesses x
ZEEEEESE| = co9-13510a + 154 - > | o | 9| |Be| ]|
B [ ¢ 1 o0 [ E T F T & [ H =
Member Length Effective Length Factors [-] Slendemess [-]
Na. Cross-Section L [m] keory keorz Ly iz Lu Ly
[ 1 - 1PE 300 £.000 1.000 1.000 4813 179.07
2 1-1PE 300 6.000 1.000 1.000 4813 179.07
3 3-2:IPE 400 - IPE 300 m 1.000 1.000 2416 89.87
4 2-1PE 300 3262 1.000 1.000 2617 57.37
5 2-1PE 300 6.274 1.000 1.000 50.33 187.25
6 2-1PE 300 6.274 1.000 1.000 50.33 187.25 - -
7 17 - L 1507512 3262 1.000 1.000 66.24 206.02 66.24 206.02
2 2-3:IPE 300 - IPE 400 m 1.000 1.000 2416 89.87 - -
11 1-IPE 300 6.000 1.000 1.000 4813 179.07 - -
12 |1-IPE 300 6.000 1.000 1.000 4813 179.07 - -l
Members - Local Def ions l” bers - Global Def ions l” bers - Coefficients for Buckling ll'\"lember Slendemesses 14) 4

Figure 8.25: Table 4.10 Member Slendernesses
The listed member slendernesses are sorted by member numbers.

Cross-section

The cross-section's radii of gyration are required to determine the slendernesses.

Length L

The member lengths are indicated in table column B.

Effective length factors ke, / kcr.»
The buckling length coefficients describe the ratio of buckling length and member length.

L

Equation 8.2: Buckling length coefficient ke

The buckling length L« refers to the buckling behavior perpendicular to the 'strong' member
axis y, respectively the 'weak' member axis z. If no buckling lengths have been defined manual-
ly (see chapter 4.7, page 83), the EULER buckling mode 2 is assumed: The buckling length is
consequently equal to the member length. More accurate analyses can be performed with the
add-on module RSBUCK or in various design modules such as STEEL EC3.

Slendernesses A\, / A,

The slenderness ratio represents a pure geometric value. It is determined from the effective
length factor k., the member length L and the radius of gyration i.

o ke L
i

Equation 8.3: Slenderness A
Table columns E and F show the slendernesses referring to the local member axis system y and

z. When asymmetric cross-sections are used, columns G and H appear where also the slender-
ness ratios are shown in relation to the principal axes u and v.
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LC2 - Snow

To open the corresponding dialog box,

0.1 Available Results

select Available Results on the Results menu.

9. Results Evaluation

rAvaiIabIe Results - Settings ﬁ‘

Available Results

Available Results

Mo. Description Calculation Emors ~ *
LC1 Self-weight

Lc2 Snow

LC3 Lateral wind in +X

LC4 Wind on gable in

LCS Wind on gable in -Y

LC& Wind lifting

LC7 Imposed load - floor

LC11 Exceptional loads

co1 1.35°LC1

co2 | 135°LC1 + LcB EE

co3 1.35°LC1 + LCS

Co4 1.35°LC1 + LC10

Cos 1.35°LC1 + 1.5°LC2

rrin 1R 1R CT 108

x]

[ ok ][ cameal |

A

Q

Figure 9.1: Dialog box Available Results - Settings

the [Details] button shown on the left.

of the button [X].

i

v

A AN
- —
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A dialog box with an overview about all calculated load cases and combinations appears.

In the list you can see which load cases, load and result combinations were calculated. Any
reasons for problems that may have occurred during the calculation process are indicated in
the table column Calculation Errors. To view error details, select the relevant load case and click

To display a particular result in the graphic, select it in the dialog box and click the [Show] but-
ton. You can also double-click the entry. Results that are not required can be deleted by means

Itis also possible to select load cases, load or result combinations in the load case list of the
main toolbar or the toolbar of the results tables. Results graphic and table display are updated
automatically if the synchronization of selection is active (see chapter 11.5.4, page 327).
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Use the Results navigator to control the display for deformations, internal forces, contact forces

and/or support reactions.

Project Navigator - Results
=[] Global Deformations

[—]E‘,L Members
[-[B], L Local Deformations

[-[B],La Contact Forces
-] 4" Support Reactions
g 4" Nodal Supports
O 4" Local

® 4" Global

[w] 4" Px

24" pv

[#]4" Pz

04" Mx

04 My

4" Mz

(-] 4% Resultant

ﬁData @Display _ZiViews  Results

Figure 9.2: Results navigator

You can also select results by using the Results toolbar.

Results

Mz

Wy Wz Mr

Pz

M= o www o

#*

Z BB

Figure 9.3: Buttons in the Results toolbar

Project Navigator - Results
=-[#] ™ Global Deformations

[-[],La Members

[-[] 4% Support Reactions
B Comitons
..... O Max-values

..... O Min-values

..... ® 1 Max and Min-values

ﬁData @Display _ZiViews  Results

Figure 9.4: Results navigator for a result combination

To switch the display for the results graphic on and off, use the toolbar button [Show Results]
shown on the left. To display the result values, use the toolbar button [Show Result Values] to
the right.

For results of a result combination (RC) the additional entry Result Combinations is offered in
the navigator.

204

I Program RSTAB © 2013 Dlubal Engineering Software



IR
9 Results Evaluation .

B2l

Dlubal ——

Engineering Software

You can select between three options affecting the graphical results display of deformations,
internal and support forces: The Max-values and Min-values can be displayed separately. To
display both envelopes from all extreme values at the same time, select Max and Min-values.

9.3  Results Display

The way results are represented is set in the Display navigator.

Project Mavigator - Display x
- Model
+|:|4L Loads
=MPl| | Results
4[] Result Values
..... [ Title Info
..... [ Max/Min Info
= [B] [ Deformation
+|:|@ Members
..... [ supports
..... [JJFE Nodal Displacements
..... [ Connecting Lines
= [B] [ Members
..... O Two-Colored
..... @ [ with Diagram
----- O[S Without Diagram
----- [VI[F Result Diagrams Filled
..... 1 Hatching
..... I Al values
----- [1[F Display Hidden Result Diagram
----- [ Reverse Results V-y and V-z
----- [JJF Results on Couplings
+-[H] [ Support Reactions

+-[H] 5 Guide Objects

+|:|a General

+|:||m Murmbering

+|:|¥ Colors in Rendering According to
+-[E]'Q Rendering

7 [E Preselection

+-[H & Add-on Modules

ﬁData EDisplay Aviews T Results

Figure 9.5: Display navigator: Results

In the Results navigator, you specify which results are displayed. The Display navigator defines
the way how results are represented.

The internal forces of members are displayed Two-Colored by default. Positive internal forces
are represented by light blue lines, negative internal forces by red lines. Member deformations
are shown as single-colored Lines by default.

The graphical result diagram is controlled by the number entered into the input field Number
of divisions of members for Result diagrams in the dialog tab Global Calculation Parameters of the
Calculation Parameters dialog box (see Figure 7.14, page 176). If a division of 70 is set, RSTAB
divides the length of the longest member in the system by 10. With the system-related division
length RSTAB determines for each member the graphical result distributions on the division
points.

If the member internal forces are represented with colors using the display options With Dia-
gram and Without Diagram, colors for the graphical results are assigned according to the spec-
trum shown in the control panel. Find notes for adjusting value and color spectra in chapter
3.4.6 on page 27.

The internal forces can also be displayed as Cross-Sections: A photorealistic representation of
members appears showing color-coordinated diagrams of internal forces on the rendered
members.
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Project Navigator - Display
Elg Model
-] Loads
9...|Z| Results
]|:| Result Values
[ Title Info
Max/Min Info

Supports
MNodal Displacements
\. Connecting Lines

- [B [ Members
[]---E‘ Support Reactions

m

ﬁData gDisplay ,é\c'iews  Results
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Analogously, you can display the deformation of Cross-Sections (3D rendering of deformation)
or Cross-Sections Colored (rendering of deformation with color gradation).

Panel x
Dizplay Factors
Deformation:

150 =

Member diagrams:

Reaction forces:

[2 4]

scribed in chapter 3.4.6, page 29.

Figure 9.6: Scaled imaging of member deformations in 3D rendering

You can control the scaling of deformations and internal forces by settings in the control panel
tab Display Factors (middle or left). The Filter tab (right) is used for a specific selection of mem-
bers whose results you want to display (see Figure 9.24, page 221). Both panel tabs are de-
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194 Infoabout Me

box,

select Info About Member on the

or use the info button in the toolbar.

Figure 9.7: Dialog box Info About Member

mber

Tools menu
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- —
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RSTAB offers a special output function for member results. To open the corresponding dialog

264.99

S

Info About Member

Member No. 22
BN 5130 [m]

M aterial:
1: Steel S 235 JR [EN 10025-2:2004-11

Cross-section:
1-1PE 300 | ArcelorMittal (2011)

Internal Forces M-y

Walue: -388.75 [kMm]
[LEVS 170.04 [kNm]
Mir: -483.16 [kNm]

An Info window appears. When you move the pointer across a member, the window informs
you in addition to material and member cross-section about the deformation values or internal
forces available on the current pointer position (location x of the member).
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9.5 Result Diagrams
9.5.1 Resultdiagram

The result diagram makes it possible to see in detail the result distribution of members and
sets of members.

First, select the members or sets of members (multiple selection by holding down the [Ctrl]
key) in the work window. Then, to access the corresponding function,

select Result Diagrams for Selected Members on the Results menu,

[z use the toolbar button shown on the left or the context menu of the corresponding member
or set of members.

A new window opens showing the result diagrams of the selected objects.

4=l Result Diagram on Member E‘Eléj
Members No.: 64 Qe N il | B2 Q Q = 5 |§| - = el &il&\
B 55 | Lcs: Wind lifting L
0.000 1.000 2.000 3.000 000 5.000 a.274
Navigator ax ! e ) ! i ) | ) | +‘ "y 3900 m] Ficed
=-[8] Global Deformations i
..[¥] u Global Deformations - u [mm] Global Deformations u
[ ux x u
Clur ml fmm]
Ouz - 0000 06 ~
ox i i ] i i i ] ] i 0.89 15
-Cov 1793 35
-z 2,689 52
=J-[8] Local Deformations MR 3 5eg 58 |F
~Lous 4481 50
~Luy 5378 29
-Hes > Bw - 6274 02
Dex oy
g oy Max/Min Only (] Edges Only
oz
=) [E Internal Forces Internal Forces - My [KNm]
N Internal Forces M-y
M
Vy £ ¥
Qvy - - - [m] [kNm]
ELZ 3 z o | 22T kNm 2 g T p000 325 »
T a : R b
@ i v o
] Mz . -
2.689 -176 |
3.585 -2.22
™ 3764 224
4.481 -2.08
5373 -1.34
£274 non T
Maoe/Min Onby Edges Only
Results 4 B
Beginning X,¥,Z: 18.8, -20.0, 6.5m End X,¥,Z: 25.0,-200, 60m Order: 64 | .|

Figure 9.8: Dialog box Result Diagram on Member

| | The Results navigator on the left manages the deformations, internal forces and contact forces
= appearing in the result diagram. Use the list in the toolbar to choose a particular load case,

load combination or result combination.
LC2 - Snow -

iy
L7

The numbers of the selected members or sets of members are listed in the upper left corner of
the window. It is also possible to enter member numbers manually into the input field Members
No. In this way, you can extend, reduce or completely reorganize the selection.

i
A"

Members Mo.: 4 =

When you move the mouse along the member displayed in the result diagram, you can see
the "moving" result values for the current x-location. The location x is related to the member
start and is indicated in the upper right corner of the window. It is also possible to enter a spe-
cific location x manually into the input field. The check box Fixed pins the pointer to the indi-
cated location.

In the right window section, the result values are listed numerically, representing results on
edge nodes as well as on locations of the extreme values and division points. The latter corre-
spond to the member divisions according to specifications set in the dialog tab Global Calcula-
tion Parameters of the Calculation Parameters dialog box (see Figure 7.14, page 176).
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The buttons in the toolbar User operations, in particular the smoothing options for internal
forces (see chapter 9.5.2), help you to evaluate results for civil engineering purposes.

User operations

2 B =L - -

X

oF ihe oA |

Figure 9.9: Floating toolbar User operations

The buttons have the following meanings:

Button Function
3| Prints result diagrams
|E| Removes all displayed result diagrams

XK

Maximizes result diagrams

R

Minimizes result diagrams

|E| Access to control parameters shown in Figure 9.10

(k)| Saves smoothed result diagrams

||E| Opens dialog box Export table (see Figure 11.122, page 330)
=i Reverses direction x of member

Efﬁl Switches on and off ordinates with maximum values

|| Switches on and off display of average values

|

Opens dialog box for defining smooth ranges (see Figure 9.11, page 210)

||

Switches on and off display of smooth ranges

Table 9.1: Buttons of toolbar User operations

Use the button [Result Diagram Settings] to open a dialog box offering several options to ad-
just the Result Diagram window.

[ Show values at nodes

Result values in tables:
[ Only maxdmin values

[ Only comer values

r ~
Result Diagram Settings &J
Options Various Smooth
Show wandering values [ Min size of & value to . Tupe:
be displayed: 50 %] About tatal length

[ Show edge values
Show max/min values Inranges...
[ Show iner values Dizplay inner values:

- Default istribution:
[ Exponential display for small values <! B . Disliibution;
Bfespee el ) Delta-w-division: 1.000 = [m] _ Constant

) j & n-divisian: 10k= @ Linear

Diagrams color filled ! (R RAEEE =
[] Diagrarns inter coupled -nomalized S e el bl Colors and Fonts
[] Shaw positive values on top combinations: Background -

@ Only mazimum
) Only minirmum

) Both values

Max/Min Values
@ Global

1 Al locals

Other calar... kel

[ (] 8 ][ Cancel ]

L5

Figure 9.10: Dialog box Result Diagram Settings
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In the Result Diagram dialog box, you can create smooth ranges to prepare results for civil en-
gineering purposes. To use this function, click the diagram toolbar button shown on the left.

The following dialog box opens:

EF_l Result Diagram on Member = | B &
Members Mo.: 1,2 M- “1 - T | L -
2 B QK Z&E [ = e ot | [l |
[+X 1. 2.000 3.000 4.000 £.000 6.000 7.000
_5 (f?..\ A I | ..l.‘*..l..l.‘..I....l‘...l...‘l....'{, " x 0.0005] m]  [C] Fixed
= sMis 1 M2
=]
o
@: Interngal Forces - My [kNm] T ArEEla
x My
o 8 ) | fkhim]
; i ; - 0.000 000 -
R 0.250 6.58
0.500 1199 |=
0.750 16.25
1.000 1934 —
0 khm 1,250 2126
- - "R 4,500 2203
E 2 : 1.750 2163
E I ! 2,000 20,07
- @ 2,250 17.34
& z g = 2.500 1346
= = g = : !
a - 2750 a "
Smooth Ranges of Result Diagrams £ Edges Only
Smooth Ranges Use for Results
[ A [ B «| | E-[5] Global Deformations
MNo. Start [m] End [m] Length [m] Active -[u
[ 1 EEE 4250 0.500 = D
2 o || Oy
3 O Dz
4 d - ox
5 O ev
& d oz
7 ] =I-[9] Local Deformations
] O ]
9 O Dluy
10 O e
i O D ox
12 O oy
1 O e
14 ] = [3] Irternal Forcas
15 d [N
16 d - vy
17 d [z
18 d - [ Mt
[z] -] My
[ Mz
Distribution
@ Constant
(1 Linear
_ _
% ——— .Zmel: 12| .t

Figure 9.11: Dialog box Smooth Ranges of Result Diagrams

In the table columns on the left, define the Smooth Ranges. Please note that entries for Start,
End and Length are interactive. Each range can be separately set to Active. In the dialog section
Use for Results to the right, you decide for which deformations and internal forces you want to

apply a smoothing.

The smoothing can be defined as Constant distribution (as shown in the figure above) or as

Linear for all smooth ranges.

210
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9.6  Multiple Windows View
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On the screen, several windows showing different deformations or internal forces can be dis-

played together. To open the corresponding dialog box,

select Arrange Results Window on the Results menu

or use the toolbar button shown on the left.

A dialog box with a navigator tree opens where you can tick the result types that you want to

be displayed in the single windows.

Show Results in Multiple Windows

S

Select Results
= WMy Global D eformations

Option

Update view and resultz

= [ Za Members
—-[B],Za Local Deformations

[

] I Cancel

L5

Figure 9.12: Dialog box Show Results in Multiple Windows

The multiple windows view can also be used for the printout (see chapter 10.2.1, page 250).

Dlubal ——
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9.7 Filter Results

Various filter functions are available which are especially useful in case of complex structural
systems for evaluating and documenting results.

9.7.1 Views

User-defined views (angles of view, zoom settings etc.) make the results evaluation easier. By
using "visibilities" you can subdivide the model into user-defined and generated partial views
fulfilling certain criteria. Thus, it is possible for example to activate for the display only the
members of a particular plane or members with a particular cross-section. Of course, you can
use these possibilities for both evaluation of results and input of model or load data.

You can access the different functions in an independent navigator (chapter 9.7.1.1) and by
using list buttons or menu functions (chapter 9.7.1.2).

9.7.1.1 Views Navigator

The Views tab of the Project Navigator allows you to create user-defined views of the model
which you can use for input and evaluation. The tab manages also the visibilities which can be
user-defined or automatically created.

Project Mavigator - Views x

REE OE" E™"E

User-defined views:

O &sis B
) Suppart

¢
X

EeE
IEEE @2 &

User-defined / generated:

o User-defined

[w] 'l Group 1

[¥] B Columrz asis &
[¥] O Columnz axis B
o Generated

-] ) Members by Cross-Section
-] 23 Members by Division
-] 3 Members by Material
-] ) Members by Release
-] ) Members by Type
-] 23 Nodes with Suppart
-[#]\2d Sets of Members

[] B No. 2 - Secondary beam d-2
[J O No. 3- Secondary beam B-B

‘-] M Mo. 5 - Frame beam

@ 4=23E EEEE

[ &dd mew objects inta visibility:

ﬁData EDisplay Aviews O Results

Figure 9.13: Tab Views of Project Navigator
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User-defined views

In contrast to object-oriented Visibilities (see below), User-defined views allow you to save and
import particular viewing angles, zoomed views as well as settings in the Display navigator.

The currently set view will be saved as display setting - no matter which filter specifications are
effective in the Visibilities list: RSTAB uses always the current visibilities settings for the object
representation of a User-defined view. A user-defined view manages only the viewing angle,
the zoom factor and the specifications set in the Display navigator.

Use the [View] buttons to set the following standard angles of view quickly:

View against axis X

View against axis Y

View against axis Z

View in direction or against axis U of work plane (see chapter 11.3.1, page 275)

¥

GEHEREEE
& |1

View in direction or against axis V of work plane

ﬁ ﬁ View in direction or against axis W of work plane

Table 9.2: [View] buttons

The buttons below the Views list are reserved for the following functions:

Creates a new User-defined view from current view (Figure 9.14)

Redefines the active User-defined view by current view

Restores the active User-defined view after modifications

Deletes the entry selected in the list User-defined views

|| [e]|#|[¢]

Deletes all User-defined views

Table 9.3: Buttons in the navigator section User-defined views

Creating user-defined views

The currently set view can be saved by using the [New] button shown on the left. A dialog box
appears where you have to enter the Name of the new display setting.

New User-Defined View &J
Name
Auiz C
[ (0] 3 ] I Cancel I

Figure 9.14: Dialog box New User-Defined View
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Visibilities
With the so-called "visibilities" it is possible to display partial views of the model or groups of
objects such as members lying in one plane or columns of a particular story.

Visibility buttons

The buttons above the Visibilities list (see Figure 9.13, page 212) allow you to select the objects
for representation by particular criteria. They are reserved for the following functions:

Displays objects selected in work window as partial view

Hides objects selected in work window

Creates a visibility by drawing a window (see page 216)

Defines a new visibility by means of object numbers (see page 216)

Restores previous visibility

Reverses current display (new visibility: hidden objects)

9| 1 )| 8| ]| )| o2

Quits visibility mode. All objects are displayed again.

Table 9.4: Buttons above Visibilities list

The Visibilities list contains user-defined and generated visibilities.

User-defined visibilities

With the graphical or numerical selection of objects (see chapter 11.2, page 271) you can cre-

ate a visibility.

Use the button [Create New User-Defined Visibility] (below the Visibilities list) to save the cur-
rent partial view. The dialog box New User-Defined Visibility opens where you define a name
and the Group (see Figure 9.18, page 217).

The buttons below the Visibilities list are reserved for the following functions:

The dialog box New User-Defined Visibility appears (see Figure 9.18, page 217).

Adds objects selected in work window to group marked in list above (see page 217)

Removes objects selected in work window from group marked in list above
(see page 217)

Reassigns selected objects to group marked above

Reverses current display (new visibility: hidden objects)

Shows all objects activated in Visibilities list

Shows only objects available in each active Visibilities entry

Shows objects available in each active Group

SHEHEHCI RIS

Table 9.5: Buttons below Visibilities list
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With the check box Add new objects into visibility you can decide how you want to treat new
nodes, members, supports etc. when you work in a user-defined visibility. If the option is
ticked, you can define the relevant group in the list below.

g A color symbol is assigned automatically to each user-defined visibility. The colors can be used
as well in the Display navigator for graphical representation of objects (see chapter 11.1.9,
page 269). In this way, you can detect the customized visibilities quickly in the model. To set
the display for groups, use the Views navigator.

Generated visibilities
RSTAB generates automatically visibilities for nodes and members according to particular
criteria.
Visibilities
ENCIENE R
User-defined / generated:

= -[B] 8 User-defined

-IPE 300 DIM 1025-5:1934
-IPE 300 DIM 1025-5:1934
-IPE 400 DIM 1025-5:1934
-HE 4160 | DIN 1025-3:1994
-HE 4120 DIN 1025-3:1934
-IPE 360 DIM 1025-5:1934
----- [] DN 10-HE & 140 DM 102531994
----- [] M 12 - QR0 80x4 | DIN 53410:1974
----- [] O12-RD 24| DI 10131

----- [] O 15-HE & 200 | DM 102531954
----- ] @ 16 - Rectangle 2004200

+-[] [ Members by Division

a8 Members by Material

[] M 1-Steel 5 235

[] O 2- Conerete C45/55

[] 23 Members by Releaze

oy Members by Type

[] O Beam

] @ Tenzion

'y Modes with Support

] ] 20 Sets of Members
+-[] 120 Tapered Members

Figure 9.15: Generated visibilities in Views navigator

Those generated visibility types help you to have a quick overview about the model as you can
take the list to filter objects specifically. In this way, you can easily check both input and results
in RSTAB.

@ @ In addition to the multiple selection of generated views (default), the list allows for creating an
intersecting set. Use the navigator buttons shown on the left to set the intersection. You find
them below the list. The functions are described in Table 9.5 above.

Visibilties With the check box User-defined / generated on the top of the list you can decide if the filter
ENENENEWEYES function is effective for the work window. All objects will be displayed again after removing

( [¥] User-dsfined / generated: ) the check mark.
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9.7.1.2 Visibility Buttons and Menu

To access the different visibility functions,
point to Visibility on the View menu

or use the corresponding list button of the pull-down menu in the toolbar.
|4~

% Visibility by Selected Objects

% Visibility by Hiding Selected Objects

% Visibility by Window

% Visibility by Mumbering...

‘:ﬁ Show Previous Visibility
g Show Reverse Visibility

" | Cancel Visibility Mode
“A | Create New User-Defined Visibility...
Figure 9.16: List buttons for Visibility
Visibility by window
I% | Partial views can be created graphically by using the mouse and drawing a window.

When you open the window from the left to the right, the visibility includes only objects that
are completely contained within the window. When opening the window from the right to the
left, the partial view additionally includes objects that are cut by the window.

Visibility by numbering

I% | Enter the numbers of Nodes or Members relevant for the partial view in a dialog box.
Visibility by Numbering [
Select from
Modes
@ Members
Number (e.g. 1-5,12)
4,1315 E
@I [ ak. ] | Cancel |

L5 4

Figure 9.17: Dialog box Visibility by Numbering

Cancel visibility mode

| E | Use this function to restore the view of all objects.
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Create a user-defined visibility

Before you access the function, select the objects that you want to save as Visibility in the work
window (see chapter 11.2.1, page 271 and chapter 11.2.2, page 274). The following selection
function is useful: Point to Select on the Edit menu, and then select Special.

Only the objects that are selected in the work window will be integrated in a Visibility. There-
fore, when you use the function [Visibility by Hiding Selected Objects], you have to select the
displayed objects once again by drawing a window across them.

After a click on the [New] button shown on the left the following dialog box appears.

New User-Defined Visibility =

Name

Ridge beam

Place into Group
Group 1 - | im|

Option
| Display after [OK]

@I [ (] 8 ]| Cancel |

L5 4

Figure 9.18: Dialog box New User-Defined Visibility

Define the Name and Group. If you want to use more visibility groups, click the [New] button to
create another group.

New Group for Visibilities [

Name

Floor beams & - D

@I | ok || Cancel |

Figure 9.19: Dialog box New Group for Visibilities

Click the [OK] button to save the group of objects as new visibility.

The user-defined visibilities are managed in the Views navigator where they can be switched
on and off individually (see Figure 9.13, page 212).

Change objects in visibilities

Objects can be integrated subsequently into existing visibilities: Quit the visibility mode by
clicking the button shown on the left. You can also point to Visibility on the View menu where
you select Cancel Visibility Mode. Now, select the objects that you want to add.

In the Views navigator, click the relevant entry in the User-defined list . RSTAB enables the but-
ton [+] so that you can integrate the selected objects into the user-defined visibility.

In the same way, you can use the [-] button to remove selected objects from a user-defined vis-
ibility.
Click the button [=] to overwrite the objects available in the marked visibility of the Views nav-

igator with the selection in the work window. Thus, existing visibilities can be redefined but
the name is kept.

Dlubal ——
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Transparency for hidden objects

When you use visibilities, it is possible to display hidden objects with minor intensity in the
background. The degree of visibility is set individually in the Graphics tab of the dialog box
Program Options (see Figure 9.25, page 222).

The display of background objects can be turned on and off in the Display navigator.

J15d
415933
17945 I\

Project Mavigator - Display
E-[¥]5 Model
w14 Loads
- [¢] [ Results
[-[B] 5 Guide Objects
[—]Da General
D& Work Plane
E‘& Coordinate Info on Cursor “
-1y Axis System 73_\49 »
BT o Fiden Obecs in Background|
-4 Center of gravity

-] Murmbering

H-[H] 8 Colors in Rendering According to A
(8] Rendering <1248
- [H] 5 Preselection A
&[5 % Add-on Modules

ﬁData é"Display Aviews O Results

[E
[E
[E
[E

Figure 9.20: Display navigator: Option General — Show Hidden Objects in Background

-] 9.7.2 Clipping Plane

You can define any section plane cutting through the model. The zone in front of (or behind)
(/ the plane will be hidden in the display. In this way, it is possible to represent for example the
results of a closed or curved model more clearly.

\
RSTAB places the clipping plane through the center of the geometric total dimensions. Thus,
the plane is related to the model geometry. In the work window, the clipping plane is enclosed
,/J by a frame.
L; ||i".E.| To access the corresponding function,

select Clipping Plane on the Insert menu.

The following dialog box appears:

Clipping Plane &J
Plane Offset
kS Offsst e 00005+ | ]
Y2 Step A 0.50015 | [m]
@ HZ
() Waork plane
Options Rotation
[ Irvvert clipping side Angle 'S 000+ [
[] Display results Angle B: 000+ 11

L 4

Figure 9.21: Dialog box Clipping Plane

2 1 8 I Program RSTAB © 2013 Dlubal Engineering Software




IR
9 Results Evaluation .

Engineering Software

You can arrange the Plane parallel to one of the planes spanned by the axes of the global co-
ordinate system XYZ. In addition, you can place the plane into the current work plane. You can
also select three points in the work window by clicking the [\] button shown on the left.

The value entered into the input field Offset results in a parallel displacement of the plane in
direction of the positive or negative axis that is perpendicular to the plane. Both directions are
indicated by gray arrows in the work window. The offset can be entered directly or set with the
spin box. The input field Step controls the interval of spacings by which the plane is shifted
every time you click a button of the spin box.

In the dialog section Options, you have the possibility to change the active side of the clipping
plane. Moreover, you can switch on and off the result diagrams available on the clipping bor-
ders.

Furthermore, it is possible to rotate the clipping plane by a Rotation about the angle a (about
the last named axis of the plane) and angle  (about the first named axis). The graphic is inter-
active with the input.

When the dialog box Clipping Plane is open, you can use all edit and view functions in the work
window, but there are no options for storage and printing. Quit the function with the [Close]
button.

The following example shows a clipping plane cutting through a container construction.

Clipping Plane [
Plane Offset
THEY Offset e: 1060055 [m]
@ V2 Step A 0.50015 | [m]
T RZ
71 Work plane 3;‘
Options Rotation
| [Clirveeet elipping side Angle 'S 000+ [
[T Display results Angle B: 0.005 [
@) (5] (O8] Close

Figure 9.22: Clipping plane cutting through a container
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9.7.3 Filter Functions

The grouping options described in chapter 9.7.1 Views refer to the objects of the model. Addi-
tionally, you can use internal forces and deformations as filter criteria.

Filtering results

=l Results are filtered by means of the control panel. If the panel is not displayed,
: select Control Panel (Color Scale, Factors, Filter) on the View menu
:%% Moce or use the toolbar button shown on the left.
L. Results . . .
%-g@ﬁsesult\falues The control panel is described in chapter 3.4.6 on page 27.
..... I Title Inf . . : ; i
_____ @g N;az,;q,: Info The filter settings for results must be defined in the panel tab Color Spectrum. As the tab is not
~-[E[ Deformation available for the two-colored display of member internal forces, you have to switch to the Dis-
SR g"[‘l:: play navigator and set the display options With/Without Diagram or Cross-Sections (see figure
[ Cross-Sections shown on the |eft).
[ Cross-Sections Colored
LI Show extremes You can set specific displays in the panel, for example compressive forces displayed only if
""" EE ;”:;Tglplacements they exceed a particular value, or bending moments within the range of + 30 kNm using a fine
..... =
..... [ Connecting Lines gradation (see Figure 3.19, page 29).
= [B] [ Members

i Me

..... OF Two-Colored
..... O with Diagram
..... @ [ without Diagram
..... (O Cross-Sections

In the following example of a hall, only compression forces between -160 kN and -320 kN are
displayed on the model.

----- -2 Result Diagrams Filled Panel .
..... [#][F Hatching Intemal Forces
..... OO Al Values LIIER]
----- [VI[F Display Hidden Result Diagram
----- I Reverse Results V-y and V-z
..... [1[F Results on Couplings \
+-[H] [ Support Reactions AEND
. [I[E Transparent AN
= -200.00
. . . . >“< -220.00
Settings in Display navigator for N -240.00
multi-color member results | -260.00
-280.00
. -300.00
A -320.00
Max : 8553
Min : -317.47
EY
BE o 4

Figure 9.23: Filtering axial forces with adjusted color spectrum

The color spectrum has been modified in such a way that a color range covers exactly 20 kN.
RSTAB does not show any results for members whose internal forces are beyond the defined
range of values.

To represent the hidden diagrams of internal forces with dotted lines, go to the Display naviga-
tor and select Results — Members — Display Hidden Result Diagram.
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Filtering objects

| | In the Filter tab of the control panel, you can enter the numbers of selected members to show
= their result diagrams in a filtered display. The function is described in chapter 3.4.6 on page 30.

In contrast to the visibility function, the model is displayed completely in the graphic.

The following figure shows the bending moments available in the horizontal beams of a tim-
ber hall. The columns are shown in the model but displayed without internal forces.

Panel

Show diagrams for
=< | members Mo.:

1-15.21-30.85.86

1-19.21-30.85.86

§
7
&)

Import from Selecticﬂ

.
.
- z
.
.
S
.
@ A
.
.

B a4

Figure 9.24: Filtering members: moments of horizontal beams

@ The filter settings of the panel also affect the objects in the results tables: When you restrict the

results display in the panel for example to two members, table 4.1 Members - Internal Forces
will also list only the results of those two members.

9.8 Animation of Deformations

I Normally, deformations of objects are displayed in their final state.
But it is also possible to show the deformation process as a motion. To open the correspond-
ing dialog box,

| = select Animation on the Results menu

or use the toolbar button shown on the left. To close the animated view, click the button
again. You can also use the [Esc] key.

== To define detailed settings for the animation process, use the Program Options dialog box.
Select Program Options on the Options menu,

and then open the dialog tab Graphics.
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Bl

Program Options

Data Files | Graphics | Program I Help Assistant I Comment5|

OpenGL

Hardware acceleration
Smoothing (anti-aliasing)
[ Advanced lighting

Light Intensity 0.00 ... 1.00
Global light intensity: 0.60=
Visibility Mode

Intensity of inactive

ohjects: 0.30=
Opacity Intensity

Members: 050
Supports: 0.40=
Loads: 020

Uniform animation
Use buffer for animation of results

Steps: 20
Milliseconds: 50

e ||[4]»

Animation \

Options

Simplified display in move modes
{move, zoom, rotate)

Activate on less than: 5| refreshments per

second
Preselection of objects {mark object while hovering above it

with mouse cursor)

Fading effect
[ Preselection of related objects also
Synchronization of selection from navigator to graphic view
[ Gradiert background...

[] Metafile spooling for printing graphic pictures

Compress printout report graphics

oK | [ Cancel

L

ately on the screen, and then select

Figure 9.25: Dialog box Program Options, tab Graphics

Create Video File on the Tools menu.

Video File

Video Codec Type Use Time

Microsoft Yidea 1 v] @ Real

Guality: 100 [%] () Frame

Controls

C:A\Temp'\Worm.avi

D

Figure 9.26: Dialog box Create Video File
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The animation of deformations can be saved as video file. Set the animated graphic appropri-

You may see a message about OpenGL settings before the corresponding dialog box appears
where you can define different settings for creating the video file.

Create Video File @

Click the [Browse] button to define the name of the video file in a separate dialog box.

The red button [Record] starts the recording, and the blue button [Stop] stops it.

222
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10. Printout

10.1  Printout Report

Normally, input and results data of RSTAB are not sent directly to the printer. Instead, a so-
called printout report is generated first to which you can add graphics, explanations, scans and
other elements. In the printout report you define the data that will finally appear in the print-
out.

Itis possible to create several printout reports for the model. When your structure is quite
compley, it is recommended to split data into several small reports instead of creating a single
report that is rather comprehensive. For example, you can create a report for input data, an-
other one for support forces and one for member and cross-section results. In this way, you
can reduce time of waiting.

Itis also possible to create different printout reports in one RSTAB model. Depending on the
required data, the test engineer and the design engineer may receive different printout re-
ports.

A printout report can only be called up if a default printer has been installed in Windows. The
preview in the printout report uses the printer driver.

10.1.1 Create or Open Printout Report

To create a new printout report
select Open Printout Report on the File menu

or use the toolbar button shown on the left. You can also use the context menu of the corre-
sponding entry in the Data navigator.

E File Edit View Insert Calculate Results Tools Table Options

SI9IRER 2 FIAQAFE |EE 2
K DAE R [t E D W
Project Navigator - Data x
E™ RSTAB

=] Steel frame hall*

-2 Model Data

+_J Load Cases and Combinations
_J Loads
--|_J Results
] Printout Reports
- ) Guide Objects Mew Printout Report...
-] Add-on Modui
+-- | Stand-Alone Iy

ﬁData EDisplay A views

i
i

e

e[

Printout Report Manager

Figure 10.1: Button and context menu of Printout Report

The following dialog box appears:

. ~
Mew Printout Report &J
No. Description
1 Input data and reduced results @

Printout Report Template
I‘I - Input data and reduced results v] D =

@J [ Ok ]I Cancel I

L S

Figure 10.2: Dialog box New Printout Report
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The No. of the report is preset but can be changed. In the input field Description, you can enter
a name for the report making the selection in the lists easier later. This description does not
show up in the printout.

Furthermore, you can select a particular report template from the list in the dialog section
Printout Report Template (see chapter 10.1.7, page 240).

The buttons in the dialog box are reserved for the following functions:

Creates a new report template

Edits selection of report (= chapter 10.1.3, page 227).

Table 10.1: Buttons in the dialog box New Printout Report

When a printout report is already available, and you select Open Printout Report on the File
menu, the Printout Report Manager appears.

Printcut Report Manager @

Existing Printout Reports.

PR1 | Input data and reduced results

PR2 | Support forces
PR3 | Steel design

X
o) (G

L% A

Figure 10.3: Dialog box Printout Report Manager

You can select the relevant report from the list.

The buttons in the dialog box are reserved for the following functions:

Creates a new printout report

@ Deletes selected printout report

Table 10.2: Buttons in the dialog box Printout Report Manager
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& Printout report - PR1: Input and selacted results* = | B )
File View Edit Settings Insert Help
BEawd s ve 8 ,fHLS- MR EEED Ll
Printout Report Navigator x ﬁ ~
e 1.3 CROSS-SECTIONS
=28 Printout Repert Section | Mt Tl T em] T-[em] | Frincipal Axes Retion Overall Dimensions [mm]
-8 RSTAB No. No. A Jom] &, [om?] A o] = [7] « ] Widthb | Height h
g T | 7= @ pn o s it
-8 Model 3l 2 s e 22| o) ! 000 | |2
[ 1.1 Nodes —{ e 22 ; ;
[ 1.2 Materials : e GE c) | =) —
il 1.3 Cross-Sections .
Remove from Printout Report RSTAB 8.01.0012.7420 - Spatial Framed Structures I www.dlubal.com
[T 1.6 Member ) Start with New Page
[ 17 Members
[ 1.8 Nodal Sup Selection... b
[ 111 Sets of M Properties...
- Load Cases and Compinations
Engineering Office Bavaria Constructions jaie THil
. 98765 Rainbow Valley et !
TV, T Q1234 55783 i angrmsenng Zmiara coen MODEL
I,e p— P —
1.3 CROSS-SECTIONS
Section | Matl, J[em’] ‘ Iy [em*] Iz [em] Frincipal Axes | Ratation ‘ Overall Dimensions [mm]
[ 3.2 Member Loads Hul i A [om?) A [om) A [om) =[] =[] Width b Height h
3 PE 400 | DN 1025-5.1984
e 1 5140 | | oa | o) | 4000
3130 ins7 24
[ 34 Imperfections N B "
1 !éﬁ‘ mEggl 515;&‘ oool 0w‘ 1500‘ 1520
i égg.u i TEE 1-:;536@‘ 00 2100 o | 0% | ) 1140
[ 34 Imperfections £l 2 =18 o o 2 °
&3 LE1o T e TR TR - A
O 3730 127000 104000 om| om) ) 00
- [3 34 Imperfections T fA|w|)r\ =y = =
1 56 103000 smo 0 2w e 130
= Lo - 314 ‘ 1985 | 625 ‘ | ‘ ‘
L[ 21 Nodel Loeds TR oy ) | =) =
£1-E8 Results - Load Cases, Load Combinations TR et T - - - -
L5 4.0 Results - Summary ! i = ] o) o) =2 i
&8 STEELEC3 BOETEER smen) e o am| mmo) 990
-8 CAL - Design acc. to Eurocode 3 N
- #7111 Genersl Data CloEmEl sl s 2| o el e
i[5 1.1.2 Details
[T 1.1.3 National Annex 1.4 MEMBER END RELEASES
= cecti . Remase] Reference Force Releass or Spring (/] Tioment Refesse or Sping [KNmrad]
e 23 1.3.2 Cross-Section Properties o b ‘ . | et ety
=38 RSBUCK T [=nz ‘ B | - B | B I ] |
&85y CAL - Stability analysis 2 ez : - - - : :
General Data
= 1.6 MEMBER DIVISIONS
Divis. |Number Relative dislance of point from the member start | i
« i 3K - - - - m - = - - T
Pages: 17 Page: 1

Figure 10.4: Printout report with context menu

When the printout report is open, you see the report navigator on the left. On the right, the
page view with the preview of the printout is presented.

The individual chapters of the report can be shifted anywhere in the navigator by using the
drag-and-drop function.

Context menu

The context menu offers more options for adjusting the printout report. As common for Win-
dows applications, multiple selections are possible by using the [Ctrl] and [{'] keys.

Remove from printout report

The selected chapter will be deleted. If you want to reinsert it, use the selection: Click Selection
on the Edit menu to open a dialog box where you can choose data for display in the printout
report.

Start with new page

The selected chapter starts on a new page. It is marked by a red pin in the navigator (like chap-
ter Results - Summary shown in the figure above).

Selection

You have access to the global selection that is described on the following pages. The selected
chapter is preset.

Properties

Some general properties of the selected chapter can be modified.
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Properties Lé]

Title
1.8 Modal Supports

Additional Explanation
Dizplay

Here you can enter any text that appears later in the left margin of the printout -
report.

Options
Display info pictures
Shiow list

@J (] 8 ] I Cancel

L5

Figure 10.5: Dialog box Properties

Itis possible to change the Title of the chapter and to enter an Additional Explanation which
will appear in the left margin of the report. The additional text can be enabled and disabled for
display like the info pictures of the chapter (for example drawings of cross-sections or loading).

Navigation in the printout report
To look at a particular section in the printout report, click the corresponding chapter entry in
the navigator.

The View menu provides further functions for navigation. You can also use the buttons in the
report toolbar to access the corresponding function.

=N Go to previous page in the page preview.
[&=] Go to next page
[B| | Gotofirst page in the page preview

[#| | Gotolast page

=] Specify the number of a particular page in a dialog box.

[ | IQ)I Zoomiin
i :: Pa:l:h || Zoom out
5; :::'::l [ ﬁ =| | List button for Zoom to adjust display size
igg: I%I Grab mode: Use the mouse for navigation within the report.
| so% (hx| Select mode: Select and edit chapters by mouse click.

Table 10.3: Navigation buttons in the toolbar of the printout report
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10.1.3 Define Contents of Printout Report
In the global selection, you can select the chapters that you want to appear in the printout re-
port. To open the corresponding dialog box,

select Selection on the Edit menu,

or use the toolbar button shown on the left. You can also use the context menu of the Printout
Report navigator item.

Printout Report Navigator x
= Printout Report -

E Contents Start with New Page

Selection... L\,

11N Properties...

[ 1.2 Materials

[ 1.3 Cross-Sections

3 1.7 Members -
] 1 ¢

Figure 10.6: Open the global selection via the Printout Report context menu

The following dialog box appears:

Printout Report Selection - PR3 &J

lodules Global Selection | podel Data | Load Cases and Combinations I Loads I LCACO Results

STEEL Lzl

STEELEC3 [V RETAR Data

TIMBER Pro

RSEUCE [¥] Model Data [] Model Bass Data
Load Cazes and Combinations General
Loads Options
Fesults - Load Caszes / Load Combinations [T History

Results - Result Combinations

Display

[ Cover sheet... =
Contents

Infa pictures

(] 3 ] I Cancel

L5 S

Figure 10.7: Dialog box Printout Report Selection, tab Global Selection

The list in the dialog section Program / Modules contains all add-on modules where input data
is available. When a program is selected in the list, you can choose the chapters to be printed
in the tabs to the right.

The Global Selection tab manages the main chapters of the report. If you clear a check box, the
corresponding detail tab disappears.

Use the three check boxes in the dialog section Display (bottom left) to decide if a Cover sheet,
a table of Contents and small Info pictures will be displayed in the report margin.
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| Global election | Model Data | Load Cases and Combinations | Loads | LC/CO Results

Table

1.5/1 Member Eccentricities - Absalute
1.5/2 Member Eccentricities - Relative

EEEOEEDEEEEE =

MNumber Selection (e.g. '1-4,8)

Al
Al
Al
Al
Al
Al
Al
Members: 7.17.107.108
Al
Al
Al
Al

Show comments

Printout Report Selection - PR1
Program / Modules
FRETAR]
STEEL Tables to Display
STEELEC3 Display
TIMBER Pro 1.1 Nodes
RSELCE 1.2 Materials
[1.3 Cross-Sections
1.4 Member End Releases
5]
]
1.6 Member Divisions
1.7 Members
1.8 Nodal Supports
) | 1.9 Member Elastic Foundations
[ | 1.10 Member Nonlinearties
1.11 Sets of Members
Display
[T] Cover sheet... &
Contents
[¥] Infa pictures E %

Figure 10.8: Dialog box Printout Report Selection, tab Model Data

With the check boxes in the Display column you decide which chapters appear in the printout

report.

For some tables you find subchapters. When you click for example into the table field 7.3 Cross-
Sections, the button [...] is enabled and you can open another dialog box where it is possible to
select sections for which also cross-section details will be shown. To define the types and

amount of details, use the [Details] button shown on the left.

-
Printcut Report Selection - Cross-Section Details

S

Cross-Sections to Display

[7]1.3.1 Crass-Sections - Cross-Section Ratation
[7]1.3.2 Crass-Sections - Stiffness Reduction
[]1: IPE 300 | DIN 1025-5:1994; Steel § 235
[]2: IPE 300 | DIN 1025-5:1994; Steel § 235

(]33 IPE 400 DIN 1025-5:1994; Steel § 235

[]6: HE & 160 | DIN 1025-3:1994; Steel 5 235
[¥]7: HE & 120 | DIN 1025-3:1994; Steel 5 235
[71%: IPE 360 | DIN 1025-5:1994; Steel § 235
[T110: HE & 140 | DIN 1025-3:1994; Stesl 5 235
[C112: QRO 80x4 | DIN 59410:1974; Steel § 235
[113: RD 24 | DIN 1013-1; Steel 5 235

[T115: HE & 200 | DIN 1025-3:1994; Stesl 5 235
[]16: Rectangle 200/200; Steel 5 235

HE

&

(]
[

1] ]I Cancel I

Lo

S

Figure 10.9: Dialog box Printout Report Selection - Cross-Section Details
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The printout report is based on the input tables described in chapter 4. With the check boxes
in the third column All you decide if all rows of the selected table will be included in the print-
out. When a check box is cleared, you can specify the numbers of selected objects (table rows)
in the column Number Selection.

Again, it is recommended to use the button [...] becoming available at the end of the input
field because in this way you can select nodes, members and sets of members graphically in
the work window. For the remaining objects a list with table rows appears.

10.1.3.2 Selecting Load Case and Combination Data

Printout Report Selection - PR1 =
FProgram !/ Modules Glabal Selection | Madel Data | Load Cases and Combinations | Loads | LC/CO Results
RSTAB:
STEEL - Ta.hles to Display :
STEELECR Display Table Al Display Row No. (e.g. '1-4,8)
TIMBER Pra 21 Load Cases Al
RSELCK 2.2 Actions Al
2.3 Combination Expressions Al
2.4 Action Combinations Al
25 Load Combinations (@)} Al
2.6 Result Combinations Al
2.7 Super Combiniations All
L L
s 5
Printout Report Selection - Subtables I&
Subtables to Display
2.5.2 Load Combinations - Calculation Parameters
2.5.3 Load Combinations - Stiffness
28.4 Load Combinations - Other Options
\
Display I |
[7] Cover sheet =
Contents
Infa pictures
@ Show comments

Figure 10.10: Dialog box Printout Report Selection, tab Load Cases and Combinations

With this dialog tab you decide which information about load cases and combinations appear
in the printout report. Data is selected as described in the previous chapter. Use the [...] buttons
to access the individual subtables.
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10.1.3.3 Selecting Load Data

Printout Report Selection - PR1 [
i e Global Selection | odel Data | Load Cases and Cumbmallunsl Loads | LC/CO Results
Load Cases to Display
STEELECE ©a
TIMBER P =
FSBUCK o @ Selected.
Tables to Display
Display Table Al Display Row No. (e.g. "1-4.8)
:...)...; Load Case Index Al
3.1 Nodal Loads Al
3.2 Member Loads Al
& 3.3 Imposed Nodal Defomations E Al
3.4 Imperfactions All
) |35 Generated Loads E Al
Display
[7] Cover sheet =
Contents
WgTire Show comments
Figure 10.11: Dialog box Printout Report Selection, tab Loads
Tables are selected as described in chapter 10.1.3.1.
Additional selection options are available in this tab: In the dialog section Load Cases to Display,

you can decide whether the input data of All or only of particular load cases will appear in the
printout. When the selection field Selected is activated, you can use the enabled [Details] button
to open a new dialog box where you can select the load cases.

f Load Cases / Load Combinations @1
Available To Display
No.’ Description i Mo. Description i
i - LCT | Selfweight
LCE Wwind lifting LC2 Snow
LC? Impozed load - floor LC3 Lateral wind in +
LC4 Wwind on gable inY'
LCE Imperfection towards +
LCS Imperfection towards v
LCi0 Imperfection towards +Y

LC11 Exceptional loads

m

Bl B

m

(0] 3 ] [ Cancel

L

Figure 10.12: Selection of load cases
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10.1.3.4 Selecting Results Data

Printout Report Selection - PR1 &J
Program / Modules Global Selection | Model Data | Load Cases and Combinations | Loads | LCACO Results
Load Cases / Load Combinations to Display
STEELECZ @ al
TIMBER Pro
Selected...
RSBUCK. - weese
Tables to Display
Display Table Al Number Selection (.g. '1-4.8)
4.0 Summary
4.1 Members - Intemal Forces O [515 =]
O |42 Sets of Members - Intemal Forces All
4 3 Cross-Sections - Intemial Forces Al
[ | 4.4 Nodes - Support Forces Al
[ |45 Members - Contact Forces B Al
[ | 4.6 Nodes - Deformations Al
O | 4.7 Members - Deformations Al
O | 4.8 Members - Global Deformations Al
O |49 Members - Coefficierts for Buckling All
O | 410 Member Slendemesses All
Display
[] Cover sheet =
Contents
Infa pictures N —
JE|[#E X

Figure 10.13: Dialog box Printout Report Selection, tab LC/CO Results

Selecting results data which is usually comprehensive is done in two dialog tabs: The tab
LC/CO Results manages the selection for load cases and load combinations, the tab RC Results
controls the printout for the results of result combinations as well as the results of super com-
binations.

Results data can be prepared like load data (see previous chapter 10.1.3.3): Use the selection
field Selected to restrict the printout data to results of particular load cases or combinations. In
the dialog section Tables to Display, you can select the tables and table rows as described in
chapter 10.1.3.1. The column Number Selection allows you to specify particular objects or to se-
lect objects graphically by means of the button [...] that you can access at the end of the table
row.

In the Table column, you see some table rows showing three dots at the end of the row. The
dots indicate the button [...] that you can activate by clicking into the table row. Use this but-
ton to access more selection criteria, for example for member internal forces.

Details - Internal Forces by Member &J
Display Dizplay Max/Min Internal Forces
Modal values M [ M7
[ Partition values [y My
Extreme values [V [ M2
j [ ak. ] I Cancel

w 4

Figure 10.14: Dialog box Details - Internal Forces by Member
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The printout report lists the results of each member on the following locations:
e Startand end node
¢ Division points according to defined member division (see chapter 4.6, page 72)
e Extreme values (Max/Min) of results (see chapter 8.1, page 188)

The selection is connected with the Table Filter settings (see Figure 11.118, page 328).

‘/_5»' You can considerably reduce the printout extent by restricting output data to results that are
indispensable for your documentation.

10.1.3.5 Selecting Data of Add-on Modules

The data of all add-on modules is also managed for printing in the RSTAB printout report. You
can summarize data of modules together with the RSTAB data in a single report, or you organ-
ize it in separate reports. For complex structural systems with many design cases, it is recom-
mended to split data into several printout reports which makes data arrangement clearer.

Printout Report Selection - PR1 l&,l

Program / Modules Global Selection | |nput Data | Results
RSTAB

Dizplay

| Data of Module
TIMBER Fro
RSEUCK V1 1. Input Data

/| 2. Results
Cases to Display
Display all cases
Ezisting cases: Cases to display:
Caz Dresign of colurmng - Y] Design acc. to Eurocode 3 -
B
1= =
(2] (23]
Display
Cover sheet... &

| Contents
| Info pictures

Global Selection

Figure 10.15: Dialog box Printout Report Selection, tab Global Selection of add-on module STEEL EC3

In addition to RSTAB, the list in the dialog section Program / Modules contains all add-on mod-
ules where entries have been made. When you select a module in the list, you can choose the
chapters for printing in the tabs to the right.

The dialog tab Global Selection manages the main chapters of the add-on module data. When
you clear a check box, the respective detail tab disappears as well.

T In the dialog section Cases to Display, the option Display all cases is ticked by default. If you
)
want to include only particular design cases in the printout report, clear the check box. Now,
you can move the cases that you do not need from the list Cases to display to the list Existing
cases.

The selection in the detail tabs of input data and results is similar to the selection described in
chapters 10.1.3.1 Selecting Model Data and 10.1.3.4 Selecting Results Data .
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10.1.4 Adjust Printout Report Header

During the program installation a printout report header is created from the customer data. To
change specifications,

select Header on the Settings menu in the printout report
or use the toolbar button in the printout report shown on the left.
File VWiew Edit Settings Insert Help
BBl e vu 8 L2 e - RNR EDEHO F a0
Printout Report Navigator X

(=¥ Printout Report -

Engineering Office Bavaria Constructions
Joseph-Street 123, 98765 Rainbow Valley

Tel: 1234 56789 www DEVENIE-CONSANUCHIons com

Figure 10.16: Button Header Setup

The following dialog box appears:

Printout Report Header &J

Header Default Date
[‘I - Default Header v] Dizplay date

@ Last modification: 2602203
Display
Header ~) Today: 26.02.2013
Info raw below header _) User-defined:
Footer

Page and Sheet Numbering
[ Black circles in header and foater

First number
Page: 1
Sheet: 1
Company Address Alignment
Engineering Office Bavaria Constructions @
Joseph-Street 123, 95765 Rainbow Valley )
Tel: 1234 56789 www bavaria-constructions. com @
Dizplay compary logo [.bmp]
D8l bersetzungentiwebHomepage - Produktbeschreibungen'k PP,
Change Project Name/Description Change Model Name/Description
Examples [ Intraductory example
Template models [ 20 frame
] [ caes
\ J

Figure 10.17: Dialog box Printout Report Header
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Header default setting

In case several report headers are available, you can select the appropriate header in the list.

E Furthermore, you can use the button [Header Library] to access different report headers. In
addition, you can create, modify or delete headers in the library.

Header Library &J

Available Headers

Description i

1 - Default Header

2 - Bavaria Constructions

) ]
@J [ Ok ]I Cancel I

L 4

Figure 10.18: Dialog box Header Library

The buttons in the Header Library have the following meanings:

E A new header is created. Enter the specifications in another dialog box whose struc-
ture is similar to the one of the Header dialog box (see Figure 10.17).

= It is possible to edit the properties of the selected printout report header.

? The header that is selected in the list will be deleted.

Table 10.4: Buttons of the dialog box Header Library

g The headers of the printout report are normally stored in the file DlubalProtocolConfig.cfg
that you find in the general master data folder C:\ProgramData\DIlubal\Stammdat. The file
won't be overwritten during an update. Nevertheless, saving a backup file may be useful.

Display
Settings in this dialog section determine the header elements or the page layout shown.

The option Info row below header activates and deactivates the display of project and model
data, with or without date (see below). The project description is taken from the project's gen-
eral data filed in the Project Manager (see chapter 12.1.1, page 378). The model description is
taken from the base data of the model (see chapter 12.2, page 386). The default settings can
be adjusted for the printout in the dialog sections Change Project Name/Description and Change
Model Name/Description (see below).

The Footer can be switched on and off as well as the Black circles in the points of intersection of
boundary line with header and footer line.

Date

RSTAB provides automatic default settings and a User-defined specification option for display-
ing the date in the printout report header.

Page and sheet numbering

i If Page and Sheet have the same initial numbers and the Display check boxes are ticked, there

is no difference in numbering. But if you want to assign several pages to a sheet, it is possible
to enter detailed specifications for the numbering by means of the [Settings] button shown on
the left.
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r ~
Page and Sheet Numbering l&
Contents Page Numbering
Chapter Name Prefix Page Prefix Sheet Result | w Page numbering

Cortents 1 1 1/446

1.1 Nodes MO 2 1 MO2/446 ] Prefix

1.3 Cross-Sections Mo 3 1 MO3/446 /| Page number

1.7 Members 4 1 MO4/446 7| End rumber

4.8 Members - Global Deformations RE 397 1 RE357/446 i . .

4.8 Members - Global Deformations RE 338 1 RE392/446 W2 utomaticalbliicieasing

4.8 Members - Global Deformations RE 339 1 RE399/446

4.8 Members - Global Deformations RE 400 1 RE400/446

4.8 Members - Global Deformations RE 4m 1 RE401/446 First number: 1
4.9 Members - Coefficients for Buckling RE 402 1 RE402/446 End number: 445
4.9 Members - Coefficients for Buckling RE 403 1 RE403/446

4.5 Members - Coefficients for Buckling RE 404 1 RE404/446

4.9 Members - Coefficients for Buckling RE 405 1 RE405/446 Sheet Numbering

49 Members - Coefficients for Buckling RE 406 1 RE406/446

4.5 Members - Coefficients for Buckling RE 407 1 RE407/446 Prefis

4.9 Members - Coefficients for Buckling RE 408 1 RE408/446 V| Shest numbering

49 Members - Coefficients for Buckling RE 409 1 RE409/446 eoE Ty e

4.9 Members - Coefficients for Buckling RE 410 1 RE410/446

45 Members - Coefficients for Buckling RE 411 1 RE411/446

4.10 Member Slendemesses RE 412 1 RE412/446 .

1.1.1 General Data ST 413 1 ST413/446 Rislbinben !
Stress Points ST 414 1 5T414/446 End number: 1
Stress Points ST 415 1 ST415/446

Stress Points ST 418 1 ST416/446

1.1.1 General Data ST 417 1 ST417/446

1.1.3 National Annex ST 418 1 ST418/446 || =

1.2.1 Materials ST 413 1 ST419/446

Stress Points ST 420 1 ST420/446

Stress Points ST 4 1 ST421/446  ~
@ %

Lo 4

Figure 10.19: Dialog box Page and Sheet Numbering

Use this dialog box to decide if a Prefix is applied in front of the Page Numbering. The prefix
may be an abbreviation that is defined by chapter, indicating for example all model data in the
numbering by a prefixed "MO". In addition, you can decide if the End number is included, for
example "Page: MO2/446".

Use the two check boxes Automatically increasing in the dialog sections to the right to define a
continuous numbering. Moreover, you can specify the First number for the page and sheet
numbering. The table column Result shows the result of all specifications dynamically.

Company address

This dialog section of the dialog box Printout Report Header contains information from custom-
er data that can be adjusted. A separate input field is available for each of the three rows of the
report header. Use the [A] button shown on the left to change font and font size. The Align-
ment of rows can also be defined separately.

The left zone in the header is reserved for the company logo. The image must be available in a
bitmap file format (MS Paint for example saves graphics as *.omp).

To save the modified settings, click the button [Set Header as default] at the bottom of the dia-
log box. The dialog box Header Template Name opens where you have to enter a description.
Then, the new report header will appear as Header Default on the top of the printout.

Header Template Name Ié]
Header Name
Uszer-defined

Figure 10.20: Dialog box Header Template Name

Project name/model name/description

In both dialog sections, the project and the model name including user-defined descriptions
are preset. To modify the presettings, tick the check boxes in front of the relevant name. In this
way, the input fields become accessible for new entries that appear in the printout later.
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10.1.5 Insert RSTAB Graphics

= Every picture displayed in the work window can be integrated into the printout report. Fur-
e
k=l thermore, it is possible to include result diagrams of members and sets of members as well as
cross-section details in the report by using the [Print] button in the respective dialog boxes.
To print the currently displayed graphic,
select Print Graphic on the File menu

or use the toolbar button shown on the left.

F™ File Edit View Insert Calculate Results Tools

IS99 EEHREa o FARQE
- HYR x|PrintGraphicF - | E

Figure 10.21: Button Print Graphic in the toolbar of the work window

<3 Result Diagram on Member

Members No.: 6 M > TN i B8 & &G

i » 0.000 0.500 1.500
panigatoy & +....|....I....|...Print..|....I....
- [H] Global Deformations

Figure 10.22: Button Print in the toolbar of the Result Diagram window

The following dialog box appears:

- ~
Graphic Printout &J

General | Options | Color Spectrum

Graphic Picture Window To Print Graphic Size

() Directly to a printer... = (@) Cument onfy @ As screen view

@ To a printout report: FR1 =~ More.... () Window filing

() Ta the Clipboard () Mass print... T Toscale 1: 100 =
Graphic Picture Size and Rotation Options

Use whole page width Show results for selected xdocation in result

diagram

(2 Use whole page height [ Lock graphic picture {without update)

(@ Height: 6012 [% of page]

Rotation: 0 I

Header of Graphic Picture

Members N, LC1: Seff-weight, lsometric

[ ok |v][ Cancal

L S

Figure 10.23: Dialog box Graphic Printout, tab General

In the dialog section Graphic Picture, select the option To a printout report. If several printout
reports are available, you can select the number of the target report in the list to the right.

Options

Standard of RSTAB is the generation of dynamic graphics: When model or results are modified,
the graphics in the printout report will be updated automatically. If problems of performance
occur in the report because of the graphics, you can stop the dynamic adjustment by ticking
the check box for Lock graphic picture (without update) in the dialog section Options.
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Of course, it is possible to unlock a graphic in the printout report: Right-click the graphic item
in the report navigator to open its context menu (see Figure 10.4, page 225). Select Properties
to access again the dialog box Graphic Printout for the picture. You can also mark the graphic
in the report navigator and select Chapter Properties on the Edit menu.

The lock buttons in the toolbar of the printout report provide more functions to classify
graphics as static or dynamic (see Figure 10.4, page 225). They are reserved for the following

functions:
|a®| Refreshes all graphics
|,3{,3I Unlocks all graphics which can then be updated dynamically
@ Locks all graphics which are then fixed in the printout report

Table 10.5: Graphic buttons in the printout report

OK
The [OK] button of the dialog box is a list button.

v Open the Printout Report
Print without cpening the Printout Report

Figure 10.24: List button [OK]

With the default setting Open the Printout Report RSTAB opens the printout report and shows
you the integrated graphic after clicking [OK]. This may be annoying, for example when you
want to take several graphics one after the other to the printout report. The option Print with-
out opening Printout Report allows you to print pictures without waiting time when creating
the printout report.

The remaining functions and tabs of the dialog box Graphic Printout are explained in chapter
10.2 on page 248.
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10.1.6 Insert Graphics and Texts
External graphics and texts can be integrated as well into the printout report of RSTAB.

Graphics

To insert a picture that is not an RSTAB graphic, you need to open the graphic file in an image
editor first (for example MS Paint). Then, copy it to the clipboard with the keyboard keys
[Ctrl]+[C].

To insert the graphic from the clipboard into the printout report,

select Image from Clipboard on the Insert menu.

You have to enter a chapter name for the new graphic before it is inserted.

Insert image from the Clipboard [&J

Title

Enter the chapter name in this input fisld

@I [ Ok ]| Cancel |

Figure 10.25: Dialog box Insert image from the Clipboard
The graphic will appear as a single chapter in the printout report.

Texts

Short user-defined notes can also be added to the printout report. To open the corresponding
dialog box,

select Text Block on the Insert menu.

Import Text [iz-,l

Title

Title of chapter

Text

Here you can enter any text.
A line break iz pozzible with [Enter].

Izl (] 3 ] | Cancel

L5 A

Figure 10.26: Dialog box Import Text

Enter the Title and the Text in the dialog box. After clicking [OK] the chapter will be inserted at
the end of the printout report. Then, you can use the drag-and-drop function to move the
chapter to an appropriate place in the printout report.

I"L'E | In the selection mode (see Table 10.3, page 226) you can modify the text subsequently by dou-
ble-click. Alternatively, right-click the header in the report navigator, and then select Properties
in the context menu.
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Text and RTF files

Itis possible to integrate text files available in ASCIl format as well as formatted RTF files in-
cluding embedded graphics into the printout report. Thus, you can save recurring texts in files
to use them in the report.

Moreover, this function allows you to integrate analysis data from other design programs into
the printout report, provided that the results are available in ASCIl or RTF format.
To insert text and RTF files,

select Text File on the Insert menu.

First, the Windows dialog box Open appears where you can select the file. After clicking the
[Open] button, the chapter will be added to the end of the printout report. Then, you can use
the drag-and-drop function to move the chapter to an appropriate place in the printout re-
port.

In the selection mode (see Table 10.3, page 226) you can modify the text subsequently by
right-click. The dialog box Import Text appears for user-defined adjustments.

Import Text [_Jiz-
Title
Package RFEM AMERICA STEEL

Text
Special Software Package for Calculation and Structural Analysiz of Steel Structures -

Our zoftware package RFEM AMERICA STEEL congists of the main program RFEM and the following five add-
o modules

m

with free technical support for one vear. The listed add-on modules help pou to carmy out quickly calculations for
your steel design and structural analysis projects. [ you want to perform designs which are not covered by the
package modules, we offer vou relevant programs available in our product list,

‘with RFEM AMERICA STEEL vou can perform all typical designs for the ultimate and the serviceability limit state
according to different American and Canadian standards.

Separate design cazes in the add-on modules allow for a flexible analysiz of several structural elements built in
complex steel structures,

RFEM - bain Program

RFEM iz Dlubal's 30 main program for finite element analyzis [FEA] uzed by civil engineers. It mirrars the curment

state of the art and reprezents the appropriate calculation tool to meet requirements of modermn civil engineering.

RFEM determines internal forces, deformations and support reactions of plates, shell: and framework structures,

Add-on modules are provided for further design so that you can fulfill specific requirements of materials and
T o A e P S o T e

R - N S u

Izl (] 3 ] | Cancel

L5

Figure 10.27: Dialog box Import Text
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10.1.7 Printout Report Template

The selection described in chapter 10.1.3 is rather time-consuming. It is possible to save such a
selection including graphics as template which you can use also for other models. Creating
printout reports becomes more efficient on the basis of templates.

An existing printout report can be saved as template, too.

Create a new template
To define a new template,

point to Printout Report Template on the Settings menu of the printout report,
and then select New or

point to Printout Report Template on the Settings menu of the printout report,
and then select New from Current Printout Report.

New
First, the selection dialog box described in chapter 10.1.3 on page 227 opens.

Use the tabs to select the chapters that you want to print. When the selection is complete, click
[OK] and enter a Description for the new report template.

New Printout Report Template &J

No. Description

9 My new template

Figure 10.28: Dialog box New Printout Report Template

New from current printout report

The selection of the currently shown printout report is used for the new template. Enter the
Description of the new report template in the dialog box (see Figure 10.28).

Apply a template

When a printout report is already open, you can apply the selected contents of a template to
the current report. To open the corresponding dialog box,

point to Printout Report Template on the Settings menu, and then click Select.

A dialog box opens where you can select the template from the list Available Printout Report

Templates.
Printout Report Template Ié]
Available Printout Report Templates
Ma. Deszcription e~
2 Input D ata
3 All Chapters
4 Concrete
5 Steel =
E Large Position |
7 Crane Girder Analysiz

Iy news template

L)

Figure 10.29: Dialog box Printout Report Template

Details to the buttons in this dialog box can be found in Table 10.6.
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After confirming the dialog box and the subsequent security query, the current selection will
be overwritten by the template.

Now, when you create a new printout report, you can select a template from the list Printout
Report Template to apply specific settings to the new report.

- ~
Mew Printout Report &J
No. Description
2 My new template
Printout Report Template
[? - by new template v]
1 - Input data and reduced results
2 - Input Data
[ 3 - All Chapters Cancel
4 - Concrete
e B - Steel
E - Crane Girder Analysis

7 - My new template

Figure 10.30: Dialog box New Printout Report with list of templates

Managing templates
All templates are managed in the dialog box Printout Report Template. To open the dialog box,
select Printout Report Template on the Settings menu, and then click Select.

The dialog box shown in Figure 10.29 appears. The functions of the buttons are enabled only
for user-defined templates.

X

Table 10.6: Buttons in the dialog box Printout Report Template

The name of the selected template can be changed.

The selected template will be deleted.

The printout report templates are stored in the file RSTABProtocolConfig.cfg that can be
found in the master data folder for RSTAB 8 C:\ ProgramData\DIubal\RSTAB 8.01\General Data.
The file won't be overwritten during an update. Nevertheless, saving a backup file may be use-
ful.

10.1.8 Adjust Layout

The layout of a printout report can be adjusted concerning its fonts and font colors, margin
settings and table design.

To open the dialog box where you can edit the page layout,
select Cover on the Settings menu in the printout report or
use the toolbar button in the printout report shown on the left.

Page Setup &J
Page Margins Table Fonts
Left: 2005 [mm] Marmal script...
Right: 1012 [mm] | Calurn titles...
Top: 10 [mm]
Battamm: 105 [mm]
Shading
Gray tone
Table ttles: 2| [
Odd table rows: 240= l:l
[ ()3 ] [ Cancel

Figure 10.31: Dialog box Page Setup

Dlubal ——
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A The default fonts for table contents and table headers are relatively small. However, you should
be careful with changing the default settings Arial 5, 6 or 8: Larger fonts do not always fit in the
columns.
‘3 The layout settings also apply to the printout reports of the RSTAB add-on modules.

10.1.9 Create Cover

I D' The printout report can be provided with a cover sheet. To open the dialog box where you can
enter the cover data,

select Cover on the Settings menu in the printout report or

use the toolbar button in the printout report shown on the left.

Cover Sheet &J
Options Project
| Show cover sheet fuea sl
V| Show picture of model
on cover sheet
,{‘,\,, Fant.
Client
Euro vouth Hostels in Munich
Engineer
Bavaria Constructions
D QK ] | Cancel

Figure 10.32: Dialog box Cover Sheet

When the input is complete, click [OK] to create the cover in the report.
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- Engineering Office Bavaria Constructions Page 11443
i Joseph-Strest 123, 38765 Rainbow Valley Sneet !
.. Tel: 1234 55759 www Davaria-ConSTUCTIONS. com
.
Project: Model:  Steel frame hall Cate: 26022013
3D Stahhalle nach DIN 18800
STRUCTURAL ANALYSIS
PROJECT
Area 51
CLIENT i i
Euro Youth Hostels in Munich
CREATED BY i i
Bavaria Constructions

|sometric

RS5TAB 8.01.0012.17120 - Spatial Framed Structures

[ ]
Iwww.dlubal.cnm

Figure 10.33: Cover sheet in the printout report

tor and select Properties in the context menu.

The contents of the cover sheet can be modified once again by a double-click in the selection
mode (see Table 10.3, page 226). Alternatively, right-click the cover sheet in the report naviga-
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10.1.10 Print the Printout Report

I '“'}3 I To start the printing process,
g

select Print on the File menu

or use the button in the printout report toolbar shown on the left.

&, Printout report - PR2: Input data and reduced results®

File View Edit Settings Insert Help

2 B R & oSS SR
Frintout Report N Print Printout Report x

=+ Printout Report i

Figure 10.34: Button Print Printout Report

The dialog box for the printer set by default in Windows opens. Select the printer and deter-
mine the pages that you want to print.

Print DS
Printer
Mame: Brother HL-52700M series v|| Froperties... |
Status: Feady
Type: Brather HL-52700M series
whhere: 172.16.0.51
Comment: Frint ta file
Frint R ange Copies
@) All From To Number of copies: 1 :
Pages: 1 448 Collate
Current Page
Extended Selection [0dd/Even]
All
Odd only
Even only
(0] 3 ] | Cancel

L 4

Figure 10.35: Dialog box Print
If you choose another printer than the default printer, the page break and therefore the page
numbers printed on the paper might be different from the print preview in RSTAB.

When you select the option Print to file, you can create a print file in PRN format that can be
sent to the printer via the copy command.

10.1.11 Export Printout Report

The printout report can be exported in different file formats. It is also possible to export it di-
rectly to VCmaster.

RTF export

All common word processing programs support the RTF file format. To export the printout re-
port including graphics as RTF document,

select Export to RTF on the File menu.

The Windows dialog box Save As opens.
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g, Save As LJiE-
Save in: Model Files - @7 rm-
= MName ‘ Date modified Type
he (8] Printout - example for training.rtf 26.02.2013 12:56 Rich Text
Recent Places
Desktop
=
Libraries
Computer
“
~ 4 M 3
MNetwork
File name: Printout - example for training if -
Save as type: Fif Files (") v| | Cancel |
Options
Export selected blocks only Direct Export to Program WC-t aster |
Streteh factor for pictures: 1.00

L5 A

Figure 10.36: Dialog box Save As

Enter the storage location and the file name. If you tick the check box for Export selected blocks
only, only the chapter(s) previously selected in the navigator will be exported instead of the
entire report.

PDF export

The PDF print device integrated in RSTAB makes it possible to put out report data in a PDF file.
To open the corresponding dialog box,

select Export to PDF on the File menu.

The Windows dialog box Save As opens (see Figure 10.36) where you enter the storage loca-
tion and the file name. In the dialog section Description below, you can enter notes for the PDF
file.

Moreover, the PDF file is created with bookmarks facilitating the navigation in the digital doc-
ument.

VCmaster export

VCmaster from the VEIT CHRISTOPH company (formerly BauText) is a word processing program
with specific extras for structural calculations.

To start the direct export to VCmaster,
select Export to RTF on the File menu
or use the button [Export to VC-Master] in the printout report toolbar shown on the left.

The dialog box shown in Figure 10.36 appears where you have to tick the check box for Direct
Export to Program VC-Master.

It is not necessary to enter a file name, but VC-Master should run in the background. To start
the import module of VC-Master, click [OK].
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10.1.12 Language Settings

The language in the printout report can be set independently of the language used in the
graphical user interface of RSTAB. Thus, you can create for example a German or Italian print-
out report though you are working with the English program version.

Changing the language for printout
To change the language used in the printout report,

select Language on the Settings menu of the printout report.

A dialog box opens where you can select the report language from the list.

rLanguages &11

Existing Languages

English -
German
French
Italian
Spanizh
Russian
Czech
Falizh
Hungarian
Slovak
Portuguese
Dutch

EN=NENE K
[ (] 8 ]I Cancel

L5 S

m

Figure 10.37: Dialog box Languages

Adding a language to the list
The expressions used in the printout report are stored in strings. Thus, adding new languages
is rather easy.
First, open the dialog box Languages by
selecting Language on the Settings menu of the printout report.

In the lower part of the dialog box (Figure 10.37), you see some buttons used to manage the
languages.

E Create a new language

Click the button shown on the left to open the dialog box below. Specify the Name of the new
language and select the Language group from the list so that the character set will be inter-
preted correctly.

Create New Language &J

Identification

M ame:

Swedish [e.g. 'Portuguese’]

Lahguage group:

(Balic -

[ 0K ] I Cancel

L 4

Figure 10.38: Dialog box Create New Language
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p
Languages

Existing L

French
Italian
Spanizh
Russian
Czech
Falizh
Hungarian
Slovak
Portuguese
Dutch

Basque

BE &)

m

b

Edit Selected Language... i, [m

s

J

Figure 10.39: Dialog box Languages, button Edit Selected Language

Use the [Edit] button to enter the strings of the new language.
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Click [OK] to confirm the dialog box. The new language is now available in the list Existing

g
B ' Edit Printout Report Texts

Program / Modules. Printout Report Texts

2?;?& Template language: Edit language:

STEELEC3 Engish ~| [Swedish =

o = v :
STEEL 514 ; Cover [
STEEL BS < Mode!

STEEL GB > Loads

STEELCS = LC

ALUMINIUM = co

KAPPA ik

LTE 7 Combination Criteria

FELLTE 8 Results - Load Cases, Load Combinations

= 5 Results - Result Combinations

EL-PL 5 s

707 - 1.1 Nodes

PLATE-BUCKLING e

CONCRETE = o :
CONCRETE Colurns 1 Soordnate Koordinzt
TIMBER Fra = SEED System
TIMBER = tterece
DiYMAM L=

JOINTS 17 | Node Coordinates

18 | Palar Polara

END-PLATE
COMMECT Cartesian Kartesiskt
FRAME-JOINT Pro BN cyiridiced
DSTY B 21 | Y-cylindrical
DOWEL 22 | Zcylindrical
Hss 23 | Polar
FOUNDATION 22 (Mt
FOUNDATION Pro o’ <
RSBUCK Description
DEFORM
4 L 3

[ Ok ] [ Cancel

L

Figure 10.40: Dialog box Edit Printout Report Texts

Only user-defined languages can be edited.
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Copy a language
rl.anguages @1

Existing Languages

French &
Italian
Spanizh
Russian
Czech
Falizh
Hungarian
Slovak
Portuguese
Basque
Swedizh

m

@; :_,, X

| Create I‘Je»\u'LangUEQE[‘-"ia Cc:lp}-'-u h [m

L S

Figure 10.41: Dialog box Languages, button Create New Language via Copy

This function is similar to the creation of a new language. The difference is that you do not cre-
ate an "empty" language column (see Figure 10.40, column Swedish) since the terms of the se-
lected language are already preset.

Rename or delete a language

Use the remaining buttons of the Languages dialog box to rename or delete a language. The
two functions cannot be accessed for the preset default languages but only for user-defined
languages.

10.2 Direct Graphic Printout

Each graphic of the work window can be printed immediately without embedding in the print-
out report (see chapter 10.1.5, page 236). Result diagrams of members and sets of members as
well as cross-section details can also be sent directly to the printer by using the [Print] button
offered in the respective windows.
To print the currently displayed graphic directly,

select Print Graphic on the File menu

or use the respective button in the toolbar.

E File Edit View Insert (Calculate Results Tools Table Options Add-on Modules Window Help
Dﬁag;.'.lh-ﬁ' B FQQFET EE % cos-135#c1c0 7 4 > @
3 '?;-’:I%i-ﬁ Print Graphic oy - i %@%ﬁlﬂf ﬁﬁﬁﬂv%v

Figure 10.42: Button Print Graphic in the toolbar of the main window

& Result Diagram on Member

Members No.; 64 M- - il B @& &G = -
Navigat 1 x 0.000 1.000 2000 L 3.000 4,000 5.000 821
sl ionnllonnnllononlononlod o aolonsnlonoolionnoilosnnlinnoninoonllos
E|--|:| Global Deformations — M

Figure 10.43: Button Print in the toolbar of the Result Diagram window

A dialog box with several tabs appears which are described in the following chapters.
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10.2.1 General

- ~
Graphic Printout &J
General | Options | Color Spectrum
Graphic Picture Window To Print Graphic Size
@) Directly to a printer... &= @ Cument only _) As screen view
_) To a printout report: PR1 More... @ Window filing
") To the Clipboard Mass print... "I Toscale 1: 0m -
Graphic Picture Size and Rotation Options
Use whole page width Show results for selected xdocation in result
diagram

_) Use whole page height
@) Height: 53| [ of page]

Lock graphic picture {without update)

Rotation: 0 I

Header of Graphic Picture
Members N, CO4: 1.35°LC1 + LC10, lsometric

[ ok |+][ Ccancel

L S

Figure 10.44: Dialog box Graphic Printout, tab General

Graphic picture

You have three options for graphical output: You can send the picture
o directly to a printer
e toa printout report (see chapter 10.1.5, page 236)
e to the clipboard.

The Clipboard makes the graphic available to other programs where it can usually be imported
by selecting Insert on the Edit menu.

The option Directly to a printer results in the direct printout. It is possible to adjust the printout
report header directly by using the button [Edit Printout Header] that opens the dialog box
Printout Report Header (see chapter 10.1.4, page 233).

Window to print

The dialog section Window To Print is used for defining the printout settings of multiple win-
dows views. Select Current only to print the graphic of the window that is currently active (for
example the right window in Figure 10.45).

Please note when printing several graphic windows (see chapter 9.6, page 211) that you can
only print graphics of one and the same model. A cross-model printout is not possible.

I Program RSTAB © 2013 Dlubal Engineering Software 249



[

10 Printout

Dlubal —

Engineering Software

55| RSTAB 8.01 (32bit) - Steel frame hall = | B eS|
File Edit View [Insert (alculate Results Tools Table Options Add-on Modules Window Help
D299elE8R o FARQFDT|E E % 12-snow T PUB e Em HERRRELE R
- HYRR (T ERYP A-F S  READF I IRTIER - @i (& o wlwe ==
E™ Steel frame hall, LC2" = |[@ |[ 2| | ¥ steel frame hall* =n ==
LCZ: Snow Internal Forces M-y [kMm]
Loacts [khMim] L2 Snovwer

7351 , g
BHO0 807 £ sos megs oH

17343 555 qre Taiss foss 27 ey 56 0323

0p7 0.

3
0.m
ohz i1 [i}:13
1zl

[ 0. oo
2954 R aaes M 3204

Wax M-y 179.48, Min M-y: -178.51 kNm

[SNAP_ GRID [CARTES [0SNAP [GLINES [DXF |

Figure 10.45: Display with two windows of same model

Select More to enable the button [Edit Window Arrangement] that opens a dialog box with
control options for the print arrangement of graphics.
( Window Arrangement @
Amangement of Graphics on Page
(71 Az on Current Screen
@ Page Filling
e ©2 ©3)
]
1 1 2
2
4 5) B)
1 1 1 1 1
1 1
1 | 1 | 1 RN ek
[ ak. ] [ Cancel

Figure 10.46: Dialog box Window Arrangement

Select As on Current Screen to arrange the windows on the printout sheet according to the
proportions displayed on the screen. Then, the overall picture on the page will usually be
wider than high — as it is presented on the screen. Select Page Filling to use the entire sheet
size for the display of the windows.

With the Mass print option you can transfer default graphics simultaneously to the printout
report. When the option is selected, three additional tabs become available where you can
define the parameters (see chapter 10.2.4, page 255).

Graphic size

The dialog section in the upper right corner of the dialog box Graphic Printout (Figure 10.44)
manages the image scale of the graphic on the sheet.

If you want to use the same image size as displayed on the monitor, select As screen view. Take
advantage of this option to print zoomed areas or special views.

250 I Program RSTAB © 2013 Dlubal Engineering Software




IR
10 Printout I —

Engineering Software

The option Window filling prints the overall graphic on the sheet. The currently set angle of
view is used to represent the whole model in the specified graphic picture size (see next dialog
section).

With the option To scale the graphic will be printed with the scale that is selected in the list or
entered manually into the input field. Again, the currently set angle of view is used. A perspec-
tive view is not suitable for the scale printout.

Graphic picture size and rotation
Settings in this dialog section define the size of the graphic on the sheet.

If the check box for Use whole page width is ticked, the left margin beyond the vertical separa-
tion line is additionally used for the graphic as shown in the figure below.

Engineering Office Bavaria Constructions Page: 12118
Joseph-Street 123, Rainbow Valley Sheet: 1
Tel: 09875 54321 www bavaria-constructions.com
Project: Model:  Steel frame hall Date: 28022013

LC2Z2: SNOW, ISOMETRIC

LC2: Snow Isometric LC2: Snow InY-direction
My

538 8.06 -189.49

81.85) 5458 B4 556 18943

o.pa 0fo
faRe'e]

1}, (k3
0.§9 0fo
8965 -33.24

7845 m
Max M-y 17949, Min M-y -179.51 [km]

[ |
+ RSTAB 8.01.0012.17120 - Spatial Framed Structures I www.dlubal.com

Figure 10.47: Graphic printout in landscape format: result of options All windows and Use whole page width

If you don't want to use the complete page size for the graphic, you can define the Height of
the graphic area in percentage.

The rotation angle in the input field Rotation rotates the graphic for the printout.

Options

This dialog section is irrelevant for the direct printout of a work window graphic.

When printing result diagrams, you can use the check box for Show results for selected x-location
in result diagram to decide if values appearing on the position of the vertical line will be printed
(see Figure 9.8, page 208).

Header of graphic picture

When you open the dialog box Graphic Printout, a title is preset for the graphic. It can be modi-
fied in the input field.

Dlubal ——
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10.2.2 Options

Graphic Printout &J
| General | Options |COIor Spectrum

Script Symbols Frame

_ Proportional @ Proportional @ MNone

@ Constant _) Constant ~) Framed

Factor: 1| Factor: 1= [¥] Title ba... i

Print Quality Color

_) Standard {mac 1000 x 1000 Picels) ) Grayscale

@ Madmum (max 5000 x 5000 Pixels) @ Texts and lines in black

~) User-defined () All colored

100

I OK |vI I Cancel

L S

Figure 10.48: Dialog box Graphic Printout, tab Options

Script / Symbols
In most cases, it is not necessary to change the default settings in both dialog sections. How-
ever, for printing with plotters using large formats, it may be required to adjust the factors.

The size of font and graphic symbols (nodes, supports, members etc.) depends on the printer
driver. If you are not satisfied with the printed results, scaling factors can be defined separately
for Script and Symbols.

Frame
The graphic can be printed with or without frame around the graphic.
Furthermore, you have the option to add a title box to the printout. Click the button [Edit Title

Box Settings] shown on the left to open the following dialog box where layout and contents of
the title box can be defined. The lower part of the dialog box shows a preview.
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Title Box Settings &J
Company Address Alignment Title Box Dimension
Engineering office Bavaria Constructions T ) Wwidth: 170 [mm]
Jogeph-Street 111, 98766 Rainbow Valley A @ Height: 502 [mm]
Tel 0367341770 A @
V| Show company Jogo [.bmp): Date
C:\Program Data\Dlubal\Customer. bmp | 10-08-2012 (A
Data in Title Box Numbering
Froject: Page: 15
Gym in Munich .‘.‘.\.. Sheet: 1
Jackpot Azzociation
Options
Model: | Diubal foater
Canstruction T
M anual Example
Carament:
A
Engineering office Bavaria Constructions
Joseph-Strest 111, 38785 Raintow Vallzy
SETITTO
Froject: Gym in Munich
Jackpot Association
Model: Construction
Manual Example
Date:
RFEM - 4n jls of 10 eliuclues solved usng FEM B Enginssiing fotfwars DLUBAL GmbH wan.glubalcom
7 BE 0

Figure 10.49: Dialog box Title Box Settings

Print quality

In most cases, it is not necessary to change the default settings in the dialog section Print Qual-
ity (Figure 10.48). Select Standard to print the graphic as a bitmap file in a size of maximum
1000 x 1000 pixels. The Maximum size of up to 5000 x 5000 pixels together with a 32-bit color
depth results in a data amount of about 100 MB. As this may cause problems for some printer
drivers, be careful to select such a high resolution.

Color

When you direct the printing to a monochrome printer, you can print Texts and lines in black
instead of gray scales to improve readability. Please note that some elements such as isobands
and support symbols are not affected by the setting and therefore appear colored in the print-
out.

The conversion from colored result diagrams to gray scales is always done by the printer driv-
er. Corresponding setting options do not exist in RSTAB.
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10.2.3 Color Spectrum

Graphic Printout [&J
Color Spectum
Position Size
Mo color spectrum Absolute
Qut of graphic picture
@ In
@ Top left Top right @ Relative
Bottom left Bottom right Height: 45,00 [% of picture]
Width: 30.00 = [% of height]
User-defined
Max height: 6.00 [em]
Options
@ Values refer to max/min
User-defined ficed)
@ [0k I+] [ concel

L S

Figure 10.50: Dialog box Graphic Printout, tab Color Spectrum

The tab is only available when results are shown in a multicolor display (see chapter 9.3, page
205).

Position
The color spectrum of the control panel is usually printed into the printout. If you don't want
to print it, tick the check box for No color spectrum.

When the panel lies In the graphic picture, the color spectrum overlaps a part of the picture. It
is possible to specify the position of the panel: You can define it either for one of the four cor-
ners or as User-defined arrangement.

The option Out of graphic picture cuts off a strip of the graphic window and uses it only for the
color spectrum. You can define the Spectrum width in the lower part of the dialog box.

Size

The size of the color spectrum can be defined either in absolute dimensions or relatively to the
picture size.

Options

The color-value assignment in the work window can be user-defined (see chapter 3.4.6, page
28).

You can determine whether the default color spectrum referring to the extreme values
(max/min) or the user-defined color spectrum is used for the printout.
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and results are integrated automatically into the printout report.

Mass Print

[

Mass Print - Model | Mass Print - Loads | Mass Print - Results

Model
Activate

Views

+ X []-%

F+Y -

H+z -Z

lsometric view
[ Perspective

Figure 10.51: Dialog box Mass Print, tab Mass Print - Model

Perspective for the model display.

Mass Print

===

Mass Print - Model | Mass Print - Loads | Mass Print - Results

Loads

Activate

Load Cases / Combinations
() Cument

@ Al

() Selected...

Views

() Actual view

@ Defined
Fl+X El-x
El+Y -y
F+z |-z
Isometric view

Perspective

Figure 10.52: Dialog box Mass Print, tab Mass Print - Loads

tions (see Figure 10.54, page 256).
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The button [Mass Print Settings] is enabled when the option Mass print has been selected in
the General tab. Use mass print settings to decide which default graphics of the model, loads

Seven different default Views are available for selection. Furthermore, you can activate a 3D

In the Loads dialog section, decide if automatic load graphics are created. Then, in the dialog
section Load Cases / Combinations, specify the relevant load cases. Use the [Select] button
shown on the left to define Selected load cases in the dialog box Load Cases / Load Combina-
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Finally, in the dialog section Views, decide which angles of view are used for the default

graphics.
Mass Print @
| Mass Print - Model | Mass Print - Loads | Mass Print - Resuits
Loading Results
] Activate [¥] Activate
o =[BTV Global Deformations
Load C / Combinati .
-ua ases / Combinations ] =
() Curment L ux
® Al O uy
@ Selected... O uz
O ox
Views O or
() Actual view LM ez
- ] =-[E],La Members
el [#-[B], %4 Local Deformations
E+x [EO-x =-[B],La Internal Forces
E+Y -y
F+z [-z
lsometric view
[ Perspective

L5 4

Figure 10.53: Dialog box Mass Print, tab Mass Print - Results

In the dialog section Results, you can select the relevant deformations and internal forces in
the tree structure by ticking the check boxes.

With the settings in the dialog sections Loading and Load Cases / Combinations, you decide if

graphics are created with or without load representations and which load cases are relevant
for the printing. Click the [Select] button shown on the left to define Selected load cases in a
separate dialog box.

f Load Cases / Load Combinations @1
Available To Display
No.’ Description Mo Description s
LCl | Selfweight
LC2 Show cot 1.35°LC1 + 1.5°LC2 + LCY
LC3 Lateral wind in + CO12 | 1.35+C1 +1.55LC2 + LC10
LC4 ‘wind on gable i’ coz1 1.35°LC1 + 1.5°LC2 + 0.9°LC3

LCE “wind on gable in v

LCE “wind lifting

LC? Impozed load - floor

LC11 Exceptional loads

co1 1,351

coz 1.35°LC1 + LCA

co3 1.35°LC1 + LCY

co4 1.35°LC1 + LC10

cos 1.35°LC1 + 1.5°LC2

CO22 | 1.35°LCT + 1.5°LC2 + 0.9°LC3 + LCB
CO23 | 1.35°LC7 + 1.5°LC3
1.35°LC1 + 1.5°LC3 + LCB
C 1.35%LC1 + 1 1.
CO26 | 1.35°LCT + 0.75°LC2 + 1.5°LC3 + LCB il i

[ (0] 8 J [ Cancel

Bl B
m

L5

Figure 10.54: Dialog box Load Cases / Load Combinations

The graphics' angle of view is defined in the dialog section Views.
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11. Tools

In the following, you find descriptions of functions for graphical and table input such as CAD
tools for designing or generating model and load objects, edit options, operations in spread-
sheets or parameterized input.

11.1 General Functions

This chapter describes program functions which are generally useful or provided in many dia-
log boxes of RSTAB.

11.1.1 Language Settings

The language that has already been selected for installation is preset. Materials and cross-
section tables in the libraries have also been set up by country-specific arrangements.
To change the graphical user interface of RSTAB,
select Program Options on the Options menu
or use the toolbar button shown on the left.

In the dialog tab Program, you can select another Program Language in the list.

r ~
Program Options &J
[ Data Fies | Graphics | Program | Help Assistant | Comments
Program Language Options
Z= English Load last opened models when the program restarts
b Czech
Automatically save window settings when a model is
1 B French — . closed
™| German 2[5 fmin] " : " :
- X Synchronize settings of navigator display tree for all layers
0 N talian {model, loads, and results)
wmm Polish save
Portuguese Display waming messages before calculation
= Russian
2= Spanish Display waming messages before deleting
List of Recently Opened Models results
o Above number of members: 100
In pulldown menu ‘File
Maximum number of models: B
Automatic Search for Updates
Enable periodic search
Check period: 30 [days]
Undo
Buffer size for undo function: 4096 = | [KB]
o) [oes

L A

Figure 11.1: Changing the Program Language in the dialog box Program Options

The changed language settings will be effective after restarting the program.

When you change the language, please note the following:

e Some characters are only displayed correctly if the corresponding fonts are available in
the operating system.

¢ The new language affects the arrangement of cross-section tables in the libraries.
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11.1.2 Display Properties

The display properties determine the way how a graphical object is represented on the screen
and in the printout. The Display navigator is the place to decide whether an object is repre-
sented or not (see chapter 3.4.3, page 22).

Adjust the display
Iilﬂl To open the dialog box for adjusting the graphical display,
point to Display Properties on the Options menu, and then select Edit
or use the Configuration Manager (see chapter 3.4.10, page 34).
Itis also possible to access the display properties of each graphical object (model, load or re-
sult symbol) directly: Right-click the object to open its context menu and select the menu item

Display Properties. Now, you can immediately adjust the object's display properties in the dia-
log box Display Properties (Figure 11.3).

Edit Nodal Support...
Delete Nodal Support

-

Increase Size

dF g

Decrease Size

Axis Systems on/off

KI:I Display Properties...

Figure 11.2: Context menu of nodal support

Display Properties - Standard - White &J
Category m
[#- Colors
biects by Calar Model Data - Nodal Supports - Nodal Supports
ants X
: Support color: -
= Madel Data o =
Monlinear: ./ =~
A Springs
(- Elastic Foundations A . - . 2
B Sets of Members Line thickness: 1=
[+ Loads
[+ Results
(- General
[#- Add-on Modules
Size
Size: 0.2501] m]
Mumbering
Alignment: @
ldentical Settings.
[ For screen and printout repart
=4 Ok ] [ Cancel
Figure 11.3: Dialog box Display Properties (for category Nodal Supports)
g The settings for display on the Screen and in the Printout Report are managed in two dialog

tabs. In this way, it is possible to define adjustments separately for the monitor graphic (for
example size of support symbols with black background) and for the printout.
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If you want to define Identical Settings For screen and printout report, use the check box below
the tabs to synchronize the display properties for screen and printout report. If it is ticked, the
following settings that are defined subsequently are also enabled in the other dialog tab
(Screen or Printout Report) of the current category. Settings that have already been defined
cannot be transferred subsequently with this function.

The Category navigator shows the graphical objects listed in a directory tree. To change the
display properties of an object, select the relevant entry. Then, adjust the object-specific dis-
play parameters in the dialog section to the right: color, line display, size in work window, type
and arrangement of numbering, font, size of load vector etc.

RSTAB offers additional [Details] buttons for some parameters.

Display Properties - Standard - White =
Category Screen | Printout Report
£l Colors
- Objects by Color Results - Support Reactions - Nodal Forces
- Fonls Display option: Al
H- Model Data ectar
H- Loads
= Results .
: Line color:
- Support Fleactions T
- MHodalForees) Line type:
i b Modal Moments
= Members Line thickness: 25
¢ o Intemal Forces
! D eformation Values
i e Contact Foices .
sletie Alignment;
H- Genetal
H- &dd-on Modules

Puosition / Size
Space: 0.70045 | [m]
1 kN 0100 [m)
. n
Distance %
Relative Limit Settings /
e A @)
Minimum: 1.0 [%] - . .
bl awimum: 2004 [%]
4| Hote: L
| The minimum and masimumn limits far display with b
] respect to the maximum dimensions of the complete
S model are entered here.
\

Figure 11.4: Dialog box Distance for Nodal Forces

The buttons are used to open new dialog boxes where you can scale for example the distance
or size of the object to the dimensions of the total structure.

The buttons below the parameters are reserved for the following functions:

Opens the Font dialog box for changing type, size and color of font

Goes to display parameters of axes of current object

Returns to base data of object

Opens the dialog box Relative Positions (Figure 11.5) for arranging descriptions

Restores default settings

Table 11.1: Buttons in dialog box Display Properties

Dlubal ——
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For objects that are relevant for members it is possible to arrange the description or symbol by
user-defined settings. A dialog box opens where you can define the position of the information
by means of a relative distance to the member start.

-

Relative Positions of Member Information [iz-,l

Sets of Members 01..08
Continuous members: 015
Group of members: 015

Members 01..08

Mumbering 060

Material Mo. / description: 075+

Crozz-section Mo. / description: 075+

Local axis system .p,2: 053+

Member direction: 030

@I I@ IE (0] 3 ] | Cancel

Figure 11.5: Dialog box Relative Positions of Member Information

Save display configuration

The dialog box Display Properties allows you to adjust the display configuration to the given
requirements. So it is possible to create for example different settings for the screen with col-
ored background and for the monochrome printer with specific settings.

However, modifications cannot be saved in the dialog box Display Properties. The Configuration
Manager described in chapter 3.4.10 on page 34 is responsible for managing display configu-
rations.

Therefore, proceed as follows when you want to create a new display profile based on your
modifications:

¢ Confirm the modifications in the dialog box Display Properties with [OK].

¢ Open the Configuration Manager (see chapter 3.4.10, page 34).

e Create a [New] configuration.

e Enter a description in the dialog box New Configuration, and then confirm the input
with [OK].
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11.1.3 Units and Decimal Places

The units and decimal places for RSTAB and all add-on modules are managed in one dialog
box. The settings can be modified as required for modeling or evaluation. All numerical values
will be converted or adjusted.

Changing units and decimal places

Many dialog boxes provide the button shown on the left that you can use to access the dialog
box for changing units and decimal places (see Figure 11.4 for dialog box Display Properties).

To open the dialog box Units and Decimal Places, you can also

select Units and Decimal Places on the Edit menu.

Units and Decimal Places Lé]

Program / Module Model | Loads I Results I Dimensions‘
-~ RSTAB ~
.. STEEL Geometry Materials
- STEEL EC3 Linit Dec. places Lnit Dec. places
- STEEL AISC . — — ] —— =
- STEELIS Lengths: m - 34 | E- G-Modules: N/mm™2 - 15
- STEEL SIA Angles: deg - 2151 | Specific weights: kN/m™3 = 25
-- STEEL BS S P — S
. STEELGB Coeff. of thermal expansion: | 1/K 2
- STEELCS Poisson's ratios: - =
- ALUMINILIM =
- KAPPA | Factors: - 215
- LTE T
- FELLTE Cross-Sections Supports / Stiffness
~ELPL Dimensions: mm - 15 Forces: kN - 3%
- C-TO-T — —
.. PLATE-BUCKLING Section properties: cm - 2= Lengths for moments: m - 35
-~ CONCRETE Weight per length: kg,-"rrliv 1= Lengths: m 3
- CONCRETE Columns —_— —
.. TIMBER Pro Surfaces: m"2/m - s Angles: rad - 45
- TIMBER
- DYNAM Non-Dimensional Other
- JOINTS - =
. END-PLATE Factors: - 2 Standard gravity: mis™2 - 2k
- CONNECT Weight: ka - 1=
- FRAME-JOINT Pro _ — —
. DSTV Gas Pressures: bar - 215
- DOWEL
.. HS5
- FOUNDATION S

@ & BE @ ok ) oo

Figure 11.6: Dialog box Units and Decimal Places

First, select the module in the dialog section Program / Module for which you want to adjust
the units or decimal places. Depending on the selection, the right side of the dialog box is
changing.

Four dialog tabs are offered for RSTAB so that you can specify settings separately for Model,
Loads and Results data as well as Dimensions. For some add-on modules the right part of the
dialog box is also subdivided into several tabs. The units and decimal places are summarized in
groups.

When the dialog box has been opened from another dialog box (for example the New Member

box), the relevant units and decimal places are marked with a red triangle on the right as
shown the figure above.

Saving and import of units as user profile

The settings in the dialog box Units and Decimal Places can be saved and reused in other mod-
els. Thus, creating specific unit profiles for models consisting of steel and reinforced concrete,
for example, is possible.

The button shown on the left opens a dialog box where you specify the Name of the new units
user profile.

L 4
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f Save Profile @1
Profile
M ame:

Steel construction

[T Save profile as default

[ (0] 8 l [ Cancel

L 4

Figure 11.7: Dialog box Save Profile

To use this profile as default setting for new models, tick the check box Save profile as default.

= A user profile can be imported with the button shown on the left. A dialog box opens where
several profiles are available for selection. A metric and an imperial (Anglo-american) unit pro-
file are preset as default settings.

r ~
Load Profile =5
List of Profiles
Mame Default
Metric
Imperial [

Steel-construction

x]
[ ()3 ][ Cancel ]

L5 S

Figure 11.8: Dialog box Load Profile

11.1.4 Comments

This chapter describes the comment fields available in dialog boxes and tables (see for exam-
ple Figure 4.12, page 41). The comments that you can insert graphically are described in chap-
ter 11.3.6 on page 288.

Using comments

You can enter any kind of text into the comment fields. With the button [Import Comment]
shown on the left you can take advantage of predefined text modules which are stored by
cross-model management.

A dialog box appears showing a list of stored text modules.

f Import Comment @1
List of Default Comments
Supported
[ Import ][ Cancel ]

L 4

Figure 11.9: Dialog box Import Comment
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The List of Default Comments contains all comments that are suitable for the category. Click the
[Import] button to insert the selected comment into the comment field of the dialog box. If the
comment field already contains a text, it will be overwritten. Then, you may continue to edit
the comment in the comment field.

Use the button shown on the left to add the selected comment to a comment field text that is
already available.

Creating and managing comments

In the dialog box Import Comment (Figure 11.9), you can create new text modules by means
of the button shown on the left. Alternatively, you can use the Comments tab in the Program
Options dialog box where all comments are managed. To open the dialog box,

select Program Options on the Options menu

or use the toolbar button shown on the left.

Program Options &J

Data Files | Graphics I Program I Help Assistant | Comments

Category Comments for Default

:II1D m;g:ls General Data E]
1.2 Materials Restraint

1.3 Cross-Sections Load

1.4 Member End Releases

1.5 Member Eccentricities Supported

1.6 Member Divisions

1.7 Members

1.8 Nodal Supports

1.9 Member Elastic Foundations

1.10 Member Nonlinearities

1.11 Sets of Members

2.0.1 Load Case - General Data

2.0.2 Load Combination - General Data
2.0.3 Result Combination - General Data
3.1 Nodal Loads

3.2 Member Loads.

3.3 Imposed MNodal Deformations

3.4 Imperfections

oKk | [ Cancal |

L A

Figure 11.10: Dialog box Program Options, tab Comments
In the left dialog section Category, you determine the group (which means input table or input
dialog box) to which you want to assign the comment text.

The right dialog section Comments for Default offers four buttons which are reserved for the
following functions:

Dlubal ——

Button Description

Creates a new comment within the marked Category. Enter the text in the list.
E] Deletes the comment that is selected in the list.

Moves the selected comment upwards.

Moves the selected comment downwards.

Table 11.2: Buttons in the dialog box Program Options, tab Comments
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g When the special selection is used (see chapter 11.2.2, page 274), you can filter data by user-
defined comments.
Nodes
DAl
1 With number:
1 Ref. node Mo.:
@ ‘with comment: All
) With support: without
Generated
Supported
1 I range: from;  Load - -~
to: 0.000% » 0.000/%»
Load case:
O With nodal load: |41 -

Figure 11.11: Dialog box Special Selection (dialog section) for nodes filtered by comment

11.1.5 Measure Functions
In order to check entered data, distances and angles can be measured. To access the corre-
sponding function,
point to Measure on the Tools menu.
The following measure functions are available for selection:
¢ Distance between 2 nodes
e Angle between 3 nodes

¢ Angle between 2 members

Click the objects for measurement one after the other in the work window. Then, Distance and
Deformation of the nodes are shown in a dialog box.

Distance Between Two Nodes/Points &J
1st Node Distance Deformation
Mo Coordinates
Bl K 0.000 [m] Ay 0.000 [m] Ay 0.000 [m]
Y -20.000 [m] Ay 0.000 [m] Ay 0.000 [m]
2 -6.000 [m] Az: 3.000 [m] Az: 3.000 [m]
il tniE A 2000 [m] | A 2,000 [m]
Mo Coordinates
56 K 0.000 [m]
Y -20.000 [m]
Z: -3.000 [m]
I ok I I Cancel

L S

Figure 11.12: Dialog box Distance Between Two Nodes/Points
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11.1.6 Search Functions

Selection with table

To find an object in the graphic, you can use the tables. Click into a table row and you see the
relevant object highlighted with colors in the work window. Take advantage of this function
for rather simple models to detect objects fast and easily in the graphic.

% E The graphical selection with the table works only if the synchronization of the selection is ac-

tive (see chapter 11.5.4, page 327).

Searching by object number

Irﬁ I In RSTAB you can also search for objects specifically, which is especially recommended for ra-
ther large and complex structures. To access the search function,

select Find via Number on the Edit menu.

The following dialog box appears:

Find Object with Number ==
Object No.
[Hoge -] 4 -
@I [ ak. ] | Cancel |

Figure 11.13: Dialog box Find Object with Number

Nade - In the dialog section Object, use the list to define the object category for searching: node,
member or set of members. Then, enter the No. of the object directly into the input field to the
g":tmnﬁ['embers right, or use the list to select a number.

Click [OK] to confirm the dialog box. Then, you see a big arrow indicating the object in the
work window. The arrow will still be displayed when you adjust the area around the object
appropriately by zooming or rotating the model. The arrow will disappear by a click into the
workspace.
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11.1.7 Viewpoint and View Angle

IF I q=1 I 4"1=p I IE_[;JI RSTAB offers the standard views [in X/Y/Z] direction and [in Reverse X/Y/Z] direction as well as
ad B = the [Isometric View] that can be selected by means of the buttons shown on the left. Addition-
| F | al buttons for user-defined coordinate systems and angles of view are available in the list but-

ton of the toolbar and in the Views navigator (see chapter 9.7.1.1, page 213).

Iz% If these views including rotating option (use toolbar button [Move] and hold down [Ctrl] key)

| do not result in the display view that you want to set, you can use the extended options of the
dialog box Edit Viewpoint.

To open the dialog box,

select Viewpoint on the View menu.

Edit Viewpoint ==
View Angle

@ 24005
24005

™

0.0

g
@

(&) )
BE
mE mE

@
&

Perspective

Factar: 1.0 o

Y'ou can go into both preview windows and use
the mouse arow to change the viewpoint.

@I I@ [ (0] 3 ] | Cancel

Figure 11.14: Dialog box Edit Viewpoint

Click into the preview windows on the right and move the mouse to set viewpoint and view
angle. In addition, you can adjust the factor for the Perspective.
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11.1.8 Determination of Centroid

The centroid of the overall model is displayed automatically when the option Center of gravity
is ticked in the Display navigator under the navigator item General. Color and size can be ad-
justed in the dialog box Display Properties: Click Colors — Other — Center of Gravity (see chap-
ter 11.1.2, page 258).

Moreover, it is possible to determine the centroid of particular objects: Select the relevant
members, for example by multiple selection or by opening a selection window (see chapter
11.2, page 271). Activate the context menu shown on the left by right-clicking one of the se-
lected members. Then, click the menu item Centroid and Info to open a dialog box with infor-
mation about the selected objects.

Centroid

- |II||II

Overall centroid It

- A |
Centroid and Info About Selected Objects &J i 1

Centroid Coordinates

K 9.375 [m] [ Create new nade in centroid Il 'I
el
Yo ATETT ] it
Wi
Ze: 2564 [m] Ih

Additional Info Envelope Size .

Length of members L 34.500 [m] Ay E.410 [m] I
|
Surface of coating 3 30.304 [m2) Ay 5170 [m] i il
| |
‘WYolume of material ' 0145 [m#] Az . 3180 [m] il I
|
‘weight of material ! 1138.2 [kg] | I
||II II|I
W I
]
ak. ] [ Cancel ] T i

Z
Figure 11.15: Dialog box Centroid and Info about Selected Objects

The dialog box shows you the Centroid Coordinates in relation to the origin of the global axis
system XYZ. In the work window, the centroid is indicated by an arrow. Optionally, you can
Create a new node in the centroid.

In addition to the global dimensions of the selected objects (Envelope Size), the following Addi-
tional Info is displayed:

e Length of members

o Surface area of visible surfaces of all members

e Netvolume

e Total mass

Dlubal ——
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11.1.9 Rendering

| & | The model's representation in the work window can be set by user-defined control. Use the list
/| Wireframe Display Model button in the toolbar shown on the left to switch quickly between the display types Wireframe,
&  Solid Display Model Solid and Solid Transparent Display Model.

@ Solid Transparent Display Model . . > . . . . . .
Detailed settings can be specified in the Display navigator under the navigator item Rendering.

Project Mavigator - Display x
- [¥] 5 Model -

D{L Loads

-[1[F] Results

-[B] 5 Guide Objects

D& General

-] Numbering

-[E]% Colors in Rendering According to

EeEm
-[E® Model

-0 Wireframe Model

- @ Solid Model

[#]'Qp Transparent

[CIp Textures

= [B] P Members

O Centroidal Axes

O Contours

@) Cross-sections

T 0y O O e O O e

m

- [B] W Supports
= [B]p Modal Supports

(O Filled Transparent with Edges
Loads

<O\ Empty

(@)% Filled Transparent

+--[B] WP Lighting -
ﬁData EDisplay ,ﬁ\c‘iews

Figure 11.16: Display navigator with options for Rendering of model and load objects

RSTAB provides control options for the Solid Model representation of members as well as the
display of supports and loads.

Textures

When Textures are activated, RSTAB shows the surface textures in the rendered model. To ac-
cess detail settings for the textures,

point to Display Properties on the Options menu, and then select Edit.
The dialog box Display Properties opens where you select Materials in the category Objects by

Color. Then, you see the materials listed with assigned colors and textures to the right. Double-
click into a field of the table row to open the dialog box Edit Material Color and Texture.
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Display Properties - Standard - White _8 |
Category Sersen | Printout Report
Colors
£} Obi alar Objects by Color - Materials
Material -
Description Comment ||
Member Types Steel S 235 EN 10025-2:2004-11
i Member End Releases Concrete C35/45 | EN 1992-1-1:2004/AC:20
- User Defined Vishile: LG (139304
- Fonts Edit Material Color and Texture
- Model Data
- Loads Color Global Setting for Rendering
Reaults I FGE FRed 100 [ Display textures in solid made
General o
- Add-on Modules Greer: 100
Elue: 255
Light effect controls
Suroundings: - {}
FRieflection: I
Spread: {}
Texture
Categary:
IIJ Metsl 'I
Mame: T
2 I
iz temture with colar
7@ Q@

Figure 11.17: Dialog box Edit Material Color and Texture

Use the dialog box to adjust Color and Texture of the selected material. RSTAB provides a color
palette and a comprehensive library with textures (see dialog buttons).

Color control

The Display navigator item Colors in Rendering According to (see Figure 11.16) contains sev-
eral selection fields. An activated field controls the assignment of colors for the objects in the
rendering. By default, RSTAB uses the material colors defined for the individual construction
materials (see chapter 4.2, page 46). With the remaining options it is possible to check graph-
ically also cross-sections, member types, etc. based on the assigned colors.

Project Mavigator - Display
EII---E‘% Model
w14 Loads
[]---D Results

[-[B] 5§ Guide Objects
[]---IE& General
-] Mumbering
£-[E& Colors in Rendering According to
: Og Materials

oM

OB Member Types

Og Member End Releases

- [E] W Rendering
[]---Iﬂg Preselection
&[5 % Add-on Modules

ﬂData gDisplay _ﬁ\iiews

Figure 11.18: Option Colors in Rendering According to Cross-Sections for checking cross-section types
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11.1.10 Lighting

Lightness and light effects of the rendered model can be adjusted individually. To manage the

lighting in the Display navigator,

select Lighting under Rendering.

Six different light sources are available for selection: Light 1 to 4 light the model from its side,
light 5 and 6 from below and above. Each Light can be switched on and off individually.

Tick the check box for Display light positions to display the light sources in the work window.
Active lights are represented in gold, inactive lights are shown in gray.

Project Navigator - Display
- [V]5 Model
@-[14 Loads
[j---DE Results

@-[E] 5 Guide Objects
[]---IE& General
-] Numbering

[E

=-[E] 4 Rendering
- [E Model
IEO Supports
[i-[Ep Loads
EROIN ] Lighting |
L[ Light1
& Light2
0 Light2
& Light4
O Light5
I Light6
[¥]'\dp Results

[]---IE% Preselection
&[0 % Add-on Modules

Dlubal —

#-[H] % Colars in Rendering According to || __

IiData (& Display 4§ Views

Figure 11.19: Display of light positions using the Display navigator

Itis also possible to use the light effects for Results.
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11.2 Selection

With the selection functions, you can define objects for subsequent editing: nodes, members,
sets of members, supports, etc. But it is possible to select also loads and guide objects (dimen-
sion lines, comments) graphically.

E}' E To select (or find) an object in the work window, you can use the tables, too: Click into a table

row and you see the corresponding object highlighted with colors in the graphic. However,
this type of selection works only if the synchronization of the selection is set active (see chap-
ter 11.5.4, page 327).

Using the Data navigator is another option to select objects: Right-click the relevant navigator
entry, and then select the menu item Select in the context menu.

Project Mavigator - Data x
—.:@ Introductory Example -
-2 Model Data
+ -] Nodes

+- &) Materials

+§J Cross-Sections

: =] Member End Releases
&5 Member Eccentricities
& Member Divisions

2 Members

P01 Beam 1 HE A 20 DIN 1025 50065 o IR
; 2: 2,3; Beam; 3: IBU IPE 360-3 .PI Edit... Enter
# 3:3,4; Bearn; 2: IPE 360 | DIN %2 | New Member...

; 4:4.5; Bearn; 2: IPE 360 | DIN
.'; 5:5,7; Beam; 4: IBU IPE 360-1

2| GotoTable

fgfs 6:6,7; Bearn; 1: HE A 300 | D) Delete Del
+-- &) Modal Supports
----- 1) Member Elastic Foundations Baleck L\\)
----- 1) Member Nonlinearities Find

4|4l Sets of Members

+1-|_J Load Cases and Combinations
4 M

Info on Input Errors...

TE 20 X

Display Properties...

ﬁData EDisplay A views

Figure 11.20: Context menu in Data navigator

11.2.1 Selecting Objects Graphically

Selecting with mouse

Every object can be selected in the work window by a simple click of your mouse. Once select-
ed, itis highlighted in the graphic with another color. Always, only the last clicked object re-
mains selected provided that the default setting New Selection is not changed.

I@I If you want to select more than one object by clicking, hold down the [Ctrl] key additionally.

Another possibility is to switch to the setting Add to Selection by using the toolbar button
shown on the left. You can also point to Select on the Edit menu where objects can be clicked
separately to select them one after the other.

The so-called preselection allows you to locate relevant objects before clicking. If selecting
objects proves to be difficult for complex structural systems, you can exclude non-required
model objects from the graphical pre-selection in the Display navigator category Preselection.

Selecting with window

Use the window selection to mark a lot of objects in one single step: Hold the left mouse but-
ton down and draw a window across the relevant objects. If you open the window from the
left to the right, all objects that are completely covered by the window are selected. If you
open the window from the right to the left, you select also those objects that are only cut by
the window.
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Selecting with rhomboid

In the isometric view, it is sometimes difficult to select an object with a rectangular window.
Then, it is recommended to use the function Selection via Rhomboid.

Point to Select on the Edit menu, and then click Rhomboid

or use the toolbar button shown on the left.

E File Edit View Insert Calculate Results Tools Table Options Add-on Modules Window Help
D@99 EER aa||FI@ET ]| 4 RCL-Uttimate limitstate = < > @
a - % .ﬁ }‘7; ‘i .ﬁ, :% Q ? :E SelecEi;Jn \ri:ﬁhomboid ﬁ Q q @ ﬁ? ﬁ W H -?3 T % T

Figure 11.21: Button Selection via Rhomboid

Figure 11.22: Selecting with rhomboid

Selecting with ellipse/circular ring

The possibilities to select objects by an ellipse or circular ring represent alternatives to the
rhomboid selection and can be used for example for circular models. To access the corre-
sponding functions,

point to Select on the Edit menu, and then select Ellipse or Circular Ring

or use the corresponding toolbar buttons.

E File Edit Miew Insert (Calculate Results Tools Table Options Add-on Modules Window Help
NE99EE8 2R =m A9 @M IE BB “a ra-utimate limitstate ~ Q > @

AP EAR T RYP AAEH D BREATF RIS H

Figure 11.23: Buttons Selection via Ellipse or Circular Ring

The elliptical or annular selection zone can be set by mouse-click defining the center point and
both radii.
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Selecting with section line

You can select objects by means of a line running anywhere through the model. To access the
function,

point to Select on the Edit menu, and then click Section Line.

The section line can be defined in the work window as a simple line or as polygon. Click rele-
vant points one after the other by mouse click to define the line. The points are independent
of the work plane: The selection includes all objects that are cut by the intersection line dis-
played in the current view.

After setting the endpoint of the section line, click it once again (alternative: double-click the
last point). Make sure to place this point in an empty area of the work window.

Figure 11.24: Selecting all columns with a section line

Selecting in plane

Objects lying in one plane (for example roof surfaces) can be selected easily by the selection
function In Plane. To open the corresponding dialog box,

point to Select on the Edit menu, and then click In Plane.
A dialog box appears with detailed settings for selecting the objects and the plane.

Select In Plane [iE-J

Select Mode
V| Modes @ Add

| Members Remove

Definttion of Plane via
@ 3 MNodes
Polygonal boundary

Izl IE [ (0] 3 ]| Cancel |

L5 4

Figure 11.25: Dialog box Select In Plane

After clicking the [OK] button you can define the selection plane graphically: Click 3 Nodes, or
draw a Polygonal chain freely or with the help of nodes in the work plane.

Selecting free nodes
To select nodes which are not used for the definition of members,

point to Select on the Edit menu, and then click Free Nodes.

The easiest way to delete selected free nodes is to use the [Del] key.

Dlubal ——
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Selecting related objects

When you select a member by clicking, the nodes belonging to the member are not included
in the selection. To select also the components of objects,

point to Select on the Edit menu, and then click Related Objects.

Use this function for example to integrate the supports of members quickly into the selection
and to save them as related objects in a user-defined visibility (see chapter 9.7.1.2, page 217).

11.2.2 Selecting Objects by Criteria

The function allows you to select objects by particular criteria. Moreover, specific objects can
be added to or removed from an existing selection.
To open the dialog box used for the special selection,

point to Select on the Edit menu, and then click Special

or use the toolbar button shown on the left.

Special Selection &J
Category Members
Modes
All
Crozs-Sections
Eccentricities with numbers:
i : B - [
Modal Supports paiblvec sam 4
Sets of Members “with material: [ 1| SteslS 235 | EN 10025-2:2004-11 - :;
‘with cross-section: |2: IPE 360 | DIM 1025-5:1994; Steel 5§ 235 v ‘:1
with release: |N0ne - ‘:1
‘with eccentricity: |N0ne hd ‘:1
it division: |N0ne - ‘:1
With comment: |AII v| = ‘:1
On nodes: ‘:1
@ Parallel to member: ‘:1
Same az member: 0 ‘:1
‘with length:  from: 0.000% ':; ta: 00005 x| [m] ':;
Status . ) = [ ) T
® Add wiith beta:  from: : a to: =kl [
- b
Select fram ‘with taper: |AII -
current selection
Remaove from
current selection
@I IEI I@I (0] 3 ] | Cancel

L A

Figure 11.26: Dialog box Special Selection

The dialog section Category on the left lists the objects defined in the model. Settings in the
right part of the dialog box depend on the selected object. Determine a selection criterion and
specify detailed settings, if necessary.

Example:

With the settings shown in Figure 11.26 all column members that are modeled Parallel to
member 1 are selected. You can also use the [\] button in the dialog box to define the tem-
plate member graphically.
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Figure 11.27: Selection of parallel members

11.3 Work Window

Special CAD functions such as work planes, snap options, guidelines and user-defined coordi-
nate systems help you to model graphical objects in the work window.

11.3.1 Work Planes

Although a model is defined spatially, it can be displayed only in two dimensions on the
screen. Therefore, defining objects graphically is a problem because it must be organized in
which plane objects are created when clicking into the graphic window. The work plane de-
termines which coordinate is always "fixed".

The axes of coordinates of the currently set work plane are represented by two green, orthog-
onal lines. The lines' point of intersection is called “origin of the work plane”.

Figure 11.28: Work plane represented in the graphic

Normally, a work plane runs parallel to one of the global planes XY, YZ or XZ that are spanned
by two axes of the global coordinate system. But it is also possible to specify a work plane di-
rectly as a plane with any inclination, or to define it by means of member axes.
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To open the dialog box Work Plane and Grid/Snap with the parameters of the work plane,
select Work Plane, Grid/Snap, Object Snap, Guidelines on the Tools menu

or use the toolbar button shown on the left.

ptions Add-on Modules Window Help
=] ¥4 RCL-Uttimate limitstate = @ > @ 1% @ 9| gy pl gy I""&Hﬁ— pElEll i SRR W N K
ERADSF RIAER-A- &-iT=

Figure 11.29: Button Settings of Work Plane

= N Wy | Settings of Work Plane, Grid/Snap, Object Snap, Guide Lines h

The dialog box shown in Figure 11.34 on page 278 appears.

Parallel to global plane XY / YZ / XZ

The work plane can be aligned parallel with one of the following global planes.

Plane Selection in Work Plane dialog box | Selection in toolbar

XY Work Plane

Coordinate system:

Standard -

EI

@ XY
Yz D
S

14—

YZ Work Plane

Coordinate system:

Standard - E =

ks
@Yz T x
Sk

XZ Work Plane

Coordinate system:

Standard -

EI

5 Ky
SR iz
Ofed

P

Table 11.3: Selection of work plane

To find more options for defining work planes,
point to Select Work Plane on the Tools menu
or use the corresponding toolbar buttons.

3 points plane

In the work window, you can select three points defining a new work plane with the axis sys-
tem UVW. The points must not be defined on a straight line.

Plane with member axis xy / xz

The planes of the member axes xy ("weak axis") or xz ("strong axis") are used for defining the
work plane (see chapter 4.7, page 80). The relevant member must be defined graphically in the
work window. The zero point of the new work plane is placed into the start node of the mem-
ber. Axis U shows in direction of member axis x (see the following figure).
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Figure 11.30: Work plane in roof inclination of member axis xz

Offset of work plane

Use this function to shift the work plane perpendicular to the current plane. Specify the dis-
tance in the dialog box Offset Workplane.

Offset Workplane ﬁ

Offset Settings

Move current workplane with coordinate system in
offzet distance

Distance: 47505 | [m]

[ 0K ][ Cancel ]

L5 A

Figure 11.31: Dialog box Offset Workplane

t/_\f' The offset remains active until the function is canceled on the menu.
Zero point of work plane
The Work Plane dialog box (Figure 11.34) manages the zero point (origin) settings of the work
b plane. Use the [\] function to select a node in the work window. Click the [New] button to de-
fine a new node. It is also possible to enter the coordinates of any point directly.

Origin of Work Plane
Mode Ma.: 15 -

Coordinates L 0.0005 x| [m]
W 00004 [m]
W 00004 [m]

Figure 11.32: Dialog box Work Plane, dialog section Origin of Work Plane

|_¢_ | The zero point of the work plane can also be defined graphically.
R Point to Select Work Plane on the Tools menu, and then select Define Origin

or use the toolbar button shown on the left.

ons  Add-on Modules Window Help
“3 LCL - Self-weight A PR R R “|¢H@' LE LE s g B
BERAEDS K IR B-A-| &- 7 = | L 5r 75, 5[ Set Origin of GridMWork Plane B8 | E

Figure 11.33: Button Set Origin of Grid/Work Plane
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11.3.2 Grid

Grid points are used to help you with the graphical input in the work plane. When nodes are
defined graphically, the pointer snaps on the grid points.

The properties of grid points are managed in the dialog box Work Plane and Grid/Snap. To
open the dialog box,
select Work Plane, Grid/Snap, Object Snap, Guidelines on the Tools menu

or use the toolbar button shown on the left (see Figure 11.29, page 276).

Work Plane and Grid/Snap [&J
Work Plane Origin of Work Plane
Coordinate system: Mode Ma.: 4 - T E
Standard - E =
Coordinates 02735 x| [m]
® xv v 215412 [m)
YE LT
oz ! Z 56625k [m]
z
Grid/Snap | Object Shap | Guidelines | Background Layers | Line Grids
Show Type MNumber of Grid Points.
| Grid @ Cartesian Dynamically according to size of model
V| 5na Falar
i . ) 0
Distance: 10| [px] - = “
Direction 1: 0= 305
—— 20 s e
n n
-| Grid Point Spacing
Space b: 1000 +| [m]
1 . -.b.b.b.b. t .
| s et h: 1.00015 x| [m]
=, 1]
4:'— *'_h‘v_.j['_} 1 : Rotation B 000+ [
| m .," | o™ | -
‘_' | . oo | Grid Line Spacing
¥ -
a2 - Mumber ni: 10
nz: 105
? g g u]. | Cancel

Figure 11.34: Dialog box Work Plane and Grid/Snap
The setting options relevant for the grid are available in the dialog tab Grid/Snap.

Show

To display the grid in the work window, tick the Grid check box. The snap function can be
turned on and off independently of the grid by means of the Snap check box. Thus, the snap
function on the grid points can be effective while the grid is invisible.

To switch both functions on and off quickly, use the buttons [SNAP] and [GRID] in the status
bar.

Type
The grid points can be arranged in the Cartesian or the polar coordinate system. Depending on
the selection, contents of the displayed dialog sections are changing.

Alternatively, you can select the coordinate system by means of the buttons [CARTES], [POLAR]
or [ORTHO] in the status bar.

Number of grid points

When the Cartesian grid is set, you can define the number of grid points for both axis directions
separately.

When the polar grid is set, you have to specify the number of concentric grid circles.
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When the option Dynamically according to size of model is ticked, the grid will automatically be
adjusted to the dimensions of the model. Thus, a sufficient number of grid points will always
be available around the model. However, the required grid points will be recalculated after
each input, which may slow down the speed for creating the graphic when you work on com-
plex models.

Grid point spacing

When you use the Cartesian grid, you can define the spacing of grid points separately for the
directions 7 and 2.

For the polar grid you have to specify the radial spacing R for the grid circles. The angle a con-
trols the spacing of grid points on the circles.

Optionally, the Cartesian and the polar grid can be rotated about the rotation angle 3.

If needed, the number of pixels controlling the snap Distance (see dialog section Show) can be
adjusted.

11.3.3 Object Snap

The object snap facilitates the CAD-like modeling when defining members. In addition to
nodes, several snap points along the members can be activated.

The settings for the object snap are defined as well in the Work Plane dialog box. To open the
dialog box,
select Work Plane, Grid/Snap, Object Snap, Guidelines on the Tools menu

or use the toolbar button shown on the left (see Figure 11.29, page 276).

Work Plane and Grid/Snap [iz-,l
Work Plane Origin of Work Plane
Coordinate system: Mode No.: E - T E
Standard - E =
Coordinates 654315 x| [m]
@ X
Y 414215 [m]
YZ P g S
wz v 5] Z 20985 [m]

T
r 4

Grid/Snap | Obiect Snap | Guidelines | Background Layers | Line Grids

Active
O [¥]Modes
b [¥] Perpendicular
Tangent
| Centers £

i

H [¥] Intersections 2
<[] Parallel H w ’ =]
i Parlition paintz n: 3

# [ Distance d: [ 0500 m L

[V Guidelings e W4
£ || Background layers
i | Line grid ®

@I I@ @ Ok ] | Cancel

Figure 11.35: Dialog box Work Plane and Grid/Snap

The dialog tab Object Snap manages the different snap functions.

To make the functions of the object snap effective, make sure that the button [OSNAP] is
activated in the status bar.

Dlubal ——
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Nodes
X:-13.000
¥: 0.000
L Z2: -2.000
Figure 11.36: Snapping a node
I:l When defining new members, the existing nodes will be captured. Snap points are symbolized
by squares.
Perpendicular
X:-17.158
¥: 0.000
\ Z2: -3.386
b
Figure 11.37: Connecting a member perpendicularly
I:L When you define a new member, the pointer will be snapped if you move the mouse pointer

near the perpendicular point of an existing member. The snap point is symbolized by a per-
pendicular symbol.

Centers

X:-16.000
¥: 0.000
Z: -3.000

Figure 11.38: Connecting a member in center

E If you move the pointer near the center (middle) of a member, it will be snapped. The center
symbol appears on the snap point.
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Intersections

X:~16.490
¥: 0.000
Z: -3.164

Figure 11.39: Snapping members at the intersection point

The pointer will be captured at the intersection point of two crossing members that have no
node in common. The snap point is symbolized by the intersection symbol shown on the left.

\\

o ¥:-11.464
¥: 0.000
2: -3.493

Parallel

Figure 11.40: Snapping a parallel member

Use this function to set parallel members: Define the start node of the new member, and then
move the pointer over a template member. Now, if you move the pointer near a possible end
node of the new member running parallel to the template, the parallel symbol shown on the

left appears on both members.

Partition points

X:-11.791
¥: 0.000
2: -5.489

2/3

Figure 11.41: Snapping a member at the partition point (example: 2/3)

Use this option to enter a number of n member divisions. Then, when you move the pointer
along a member, it will be snapped on the partition points. The partition is displayed as frac-
tion on the pointer.
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Distance
X: -14.409
¥: 0.000
T~ z-6203

ot

Figure 11.42: Connecting a member in a defined distance

$.;' Use this option to enter a distance d for the member division. Then, when you move the point-
er along a member, it will be snapped at the defined distance from the member start as wells
as member end. The distance symbol appears on the pointer.

Guidelines

X:-11.940
¥: 0.000
Z2: -1.716

Figure 11.43: Snapping guidelines at intersection point

When you move the pointer near the intersection point of two guide lines (see chapter 11.3.7,

-:‘:-.
T page 290), it will be snapped. The intersection symbol appears on the snap point.
Background layers
E L
Figure 11.44: Snapping background layers on intersection point
E Use this function to set nodes on intersection points of background layers (see chapter 11.3.7,

page 290). The intersection symbol appears on the snap point.
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Line grid

Figure 11.45: Snapping points of line grid

Use this function to place objects into the intersection points of a line grid (see chapter 11.3.8,
page 294).

11.3.4 Coordinate Systems

User-defined coordinate systems make entering inclined parts of a model easier. Normally,
these systems have nothing do to with the axis systems of members, unless they are defined
graphically by the axes of particular members (see chapter 11.3.1, page 277).

To open the dialog box Coordinate System,

select Coordinate System on the Tools menu
or use the toolbar button shown on the left.

tions Add-on Modules Window Help
1/ %4 1c1 - Self-weight TA PPV BN R WA &&IJE' BDMXKE
SRADF RARA-A- 1 G- /7= 2w % % W w 5 5 || Coordinate system |

Figure 11.46: Button Coordinate System

You can also use the dialog box Work Plane and Grid/Snap (see Figure 3.15, page 26) where you
find the [New] button for creating a user-defined system of coordinates.

f Coordinate System @1
Auvailable Coordinate Systems. CS Type
Mame Description * | @ Cartesian
Standard Global Coordinal e () #-Cylindrical
Generated | Based on selected work, plane (1 -Cylindrical
() Z-Cylindrical
) Palar

m

= X

Create New User-Defined Coordinate Systemn... i
}) [ 1] Cancel

L5 S

Figure 11.47: Dialog box Coordinate System

The Standard coordinate system that refers to the global axes X,Y,Z and the origin is preset.

Dlubal ——
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Create a new coordinate system

E Click the [New] button shown in Figure 11.47 to open the following dialog box. You find the
same button in the dialog box Work Plane and Grid/Snap (see Figure 3.15, page 26).

Define New Ceordinate System [&J

Name

Foof left

UVW Coordinate System Related to XYZ CS

Drigin - Paint 0 ESIES
@ Mode Mo 15 - |1
Absolute Xo: 625015 | [m] &
Yo -5.000» | [m]
o 65461 [m]

Paint on positive U-Axiz - Paint 1

@ Mode Mo 1 M
Ahzolute Hi: 0.000- +| [m] ‘:‘
W 0000+ | [m]
Iy: 0000+ | [m]

Faint in pozitive L -Flane - Point 2

@) Mode Mo 16 M
Absolute ¥zi| 125005 ) [m] )
il -5.000» | [m]
= Comment
Iz: 70945 7| [m]
j ﬁ 0K ]| Cancel

L5

Figure 11.48: Dialog box Define New Coordinate System

Enter a Name for the new coordinate system. Then, define the axis system with the help of
three parameters in the dialog section UVW Coordinate System Related to XYZ CS:

¢ Origin (zero point of new coordinate system)

e Point on positive U-axis (first axis)

e Pointin positive UW-plane (rotation of plane about axis U)

ER Specify three points that you can enter directly or select graphically. The points must not be
4 defined on a straight line.
N = You can use the buttons shown on the left to select the three points one after the other in the
I k) o

work window (please observe the sequence when defining points 0 to 2). With the left button
you can select only Nodes, with the right button you can select any Points. The difference be-
comes especially significant when a node representing a definition point of the coordinate
system is changed. Then, the coordinate system will be adjusted automatically. In case of any
points, the system of coordinates is fixed.

If a user-defined work plane is defined with the help of three points (see chapter 11.3.1, page
276), RSTAB creates automatically a new coordinate system with the name Generated.
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]

Modifies selected coordinate system

Only user-defined coordinate systems can be edited or deleted. Use the following two buttons
available in the Coordinate System dialog box.

Dlubal
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Deletes selected coordinate system

Table 11.4: Buttons in the dialog box Coordinate System

Example:

In a frame joint, a new coordinate system is defined for the diagonal lying in the plane of the
roof. The Origin is set in corner node 6. End node 4 of the diagonal member is selected as Point
on positive U-Axis. Base node 5 of the column is selected as Point in positive UW-Plane.

Define New Coordinate System @
-
i £
\ Name
| !
I|I ."I Fioof
\
I|I UVW Coordinate System Related to XYZ CS
l - ;
|II ."I Origin - Paint 0
I'l I,-' () Mode Ma.:
I
W/ . =
/ @ Absohte X 0.000[2 ] m]
il Yo G000 | [m]
fh
i Zo: 5.00015 ] [m]
l
1
I||I Faint on positive U-&xis - Point 1
I|I () Mode Ma.:
| |
f | . = =
/ I'. @ Absolute K 6.250/%]>]| (m]
s | v 0000]] ]
|
',I Iy: -B.546 x| [m]
|
I'l Faint in pozitive L -Flane - Point 2
1? ) Mode Mo
@ Absolute ¥z 0.0005 ] [m]
z W -5.0001% x| [m]
Comment
Zz 00001 [m] -
Bracing
Ok ] [ Cancel
Figure 11.49: User-defined coordinate system UVW in a frame joint

chapter 11.3.1, page 275).

Now, the grid refers to the work planes UV, VW and UW where you can define new objects (see
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11.3.5 Dimensions
Itis possible to add user-defined dimension lines to the model.

| I"S'I | To apply dimensioning functions,
point to Dimensions on the Insert menu

or use the corresponding toolbar buttons.

E File Edit View Insert Calculate Results Tools Table Options Add-on Modules Window Help
D2996EEB9E o FR@ET| EE % a-serweignt R
- BFERAZIYTEBYPA P D RAAD S ROIED-A-

|~3’—‘-| Linear

A% | Angular

'{« Slope

2% | Height

Figure 11.50: New Dimension buttons

The following dimension options can be selected:

Dimension Dimensioned Objects

Linear Lengths between two or several nodes

Angular Angles between three nodes or two members

Slope Inclination angle between a member and a global plane
Height Height level of a node

Table 11.5: Dimensioning functions

The dialog box New Dimension opens. The appearance of the dialog box depends on your
selection.

r ~
MNew Linear Dimension [&J

Reference Flane

@ Length @ st
o) Ax 1 2nd
o) Ay
P Az

Current CS

Options
[ Reference label
[ Unit
[ Symbol:
Hide walue

Offset
[¥] Lacally
2000 « 23] m) v

- A

Figure 11.51: Dialog box New Linear Dimension

Use the pointer displayed with a selection symbol and click the objects representing the di-
mensioning's reference points one after the other. In the dialog section Reference, you can
select the real length or the projection in one of the global axis directions.

In the dialog section to the right, you determine the Plane where the dimension line is applied.
The setting refers to the axes of the global coordinate system XYZ, respectively the user-
defined system of coordinates UVW. If you switch the plane and move the pointer in the
graphic, you can see the effect of both selection fields.
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Use the four check boxes in the dialog section Options to define the information appearing on
the values. When you select Symbol, you can enter a dimensioning symbol. It is also possible to
select it from the list. Tick Hide value to switch off the measured value so that only the symbol
appears.

The Offset determines the distance of the dimension line from the first selected node. The dis-
tance can be defined also graphically by using the mouse pointer. To finally define the dimen-
sion line, click into the work window or use the button [Set Dimension] shown on the left.

g To define a chain dimensioning with equal offset, click the individual nodes one after the oth-

er, and then specify the offset.

To set the display of dimension lines, use the Display navigator or the general context menu
(right-click into an object-free area of the work window).

Project Mavigator - Display X Repeat - Delete Dimension Enter
[#]5% Model - N
View
04 Loads !
DE Results User-Defined View 3
[B] 5 Guide Objects )
A [ | show Numbering
aEe
----- 1% Automatically Generated £ | showLoads
..... D@ All 9} Show Results
=.[B] = Singl
= D ?E‘ ?Iﬂgl)fL 6.274 Local \ﬁ‘ Show Dimensions
- + 1:L: 6. m; Loca
= - # | Show Comments L\\b
[w] & 2: d¥: 5 m; Local 'S
-[v] 5 3: A: 25161 rad V' || Show Hidden Objects in Background
W] 5 4 H:6.546 m
..... ™) & Descriptions V' || Display Model Wired or Solid
""" D$ Units ‘5 Lock Guidelines
= Symbol —
o E‘?DC? £ :5 v || Lock Line Grids
+ Comments
-[] 5 Guidelines I3/ Enable Drag & Drop
D"Ei I\:r'_”e %d; @ Auto Rotate Model
----- + Visual Objects
- % Background Layers Auto Connect Members

[]...E& General }E' Coordinate System...
-] Mumbering #a |y, i

N . . . = | Work Plane, Grid/s
&-[B& Colorsin Rendering Accordingte || | ™ e
- [E] W Rendering [T | select Special...

(- [E] 5 Preselection

&[5 % Add-on Modules Colors in Graphics According to »
ﬁData é"Display A views

i

Display Properties...

Figure 11.52: Display navigator (Guide Objects — Dimensions) and general context menu

tg When the model geometry is modified, dimensions will be adjusted automatically.

To open the dialog box Edit Dimension, double-click the relevant dimension. In this way, you
can subsequently adjust the offset. However, if you want to relate the dimension line to other
nodes or members, delete the dimension first. Then you can redefine it.
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There are two types of comments:

e Comments in dialog boxes and tables (see chapter 11.1.4, page 262)

e Comments in work window
This chapter describes how comments are set graphically.

You can place comments in reference to nodes and centers of members. They can be placed
also anywhere in the current work plane or a global plane.

To open the dialog box for applying comments,

o
Faal
select Comments on the Insert menu
or use the toolbar button shown on the left.
E File Edit View Insert Calculate Results Tools Table Options Add-on Modules Window Help
D996 E8eE x| FRQFEE B E % La-sedrweight M.
- AAVAR Y BET A D RAATI RAE RS
|
Mew Comment h
Figure 11.53: Button New Comment
The dialog box New Comment opens.
Mew Comment &J
Text
Enter the text here. -
Options Offset
[ Framed [¥] Use
2 IRzeteE Flane: Hy @ Work
Circle N B
YZ
[¥] Individual: IHEZ
N
&) Ay 0,000/ [m]
Fotation A 5.00005 | [m]
p:|  noomE] fad)| Az 0.000Fx| [m]
@) @ =
Figure 11.54: Dialog box New Comment
A Enter the comment text into the dialog section Text. The appearance of the comment concern-

ing colors and [Fonts] can be adjusted in the dialog section Options. Optionally, the comment
is Framed by a rectangle or circle.

The Rotation of the comment allows you to user-define the comment text arrangement.

If the check box in the dialog section Offset is ticked, the comment will be arranged in a speci-
fied distance to the object. You can define the distance also graphically: First, click the object
after entering the comment text. Then, use the pointer to locate the appropriate position
where you enter the comment text with another mouse click. RSTAB displays the current work
plane so that you can place the comment correctly. If necessary, you can change the work
plane before placing the comment.

To set the display of comments, use the Display navigator or the general context menu (right-
click into an object-free area of the work window, see figure below).
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E‘g Model User-Defined View 3
04 Loads
[ Results [  Show Mumbering
=-[B] 5 Guide Objects # | show Loads
D? Dimensions 2. | show Results
2=
[e] 5 Al \?‘ Show Dimensions
=-[E] & Singly " Show Comments
2 L Aods A-A Show Hidden Objects in Background
-[w] B 2: Avis B-B
-[v] 5 3: Reinforcement v | Display Model Wired or Solid
-] B Guidelines
E]---D? Line Grids B Lock Guidelines
..... [¥] 5 Visual Objects V' || Lock Line Grids
@-[]1% Background Layers [3|| Enable Drag & Drop
[]---D& General
(-] Numbering @ | Auto Rotate Model
[]---Dg Colors in Rendering According to ,@i Auto Connect Members
- [E] W Rendering )
EJ---DE Preselection 29 Coordinate System...
&[5 % Add-on Modules 'w Work Plane, Grid/Snap, ...
ﬁData @Display A views ﬂ Select Special...
Colors in Graphics According to 3
Cancel Hiding of 3

RI:I Display Properties...

Figure 11.55: Display navigator (Guide Objects — Comments) and general context menu

When the model geometry is modified, comments will be adjusted automatically.

Comment texts including offset can be edited subsequently: Double-click the comment in the
work window or its entry in the Data navigator.

You can shift comments by using the drag-and-drop function (for copying: hold down the [Ctrl]
key). Please note the following: When you "grab" the arrow of the graphical comment at its
head, you shift the entire comment. When you "grab" it on the text, the arrowhead continues
to point to the object so that the position of the comment text can be adjusted in the work
plane.
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11.3.7 Guidelines

among guidelines may be arbitrary.
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Figure 11.56: Grid of guidelines

Create guidelines

Dialog input
To open the dialog box for creating a new guideline,

or use the context menu in the Data navigator.

Project Mavigator - Data
ET RSTAB
B%j Steel frame hall*
[#-—J Model Data
() Load Cases and Combinations
- Loads
-] Results
[#-_J Printout Reports
- Guide Objects

- Dimensions
-2 Comments
Guidelines
9| Edit Guidelines... Enter
Mew Guideline...
Lock Guidelines L‘\’
Renumber Guidelines
Show Guidelines in Work Plane
Show All Guidelines
Activate Work Plane
----- |20 Line Grig . . o
..... &) Visual O Delete Work Plane with Guidelines Del
----- & Backgro RI:I Display Properties...

- Add-on Moture:
(-] Stand-Alone Programs

ﬁData €Display A views

Figure 11.57: Context menu of Guidelines in Data navigator

point to Guidelines on the Insert menu, and then select Dialog Box

IR
I
Dlubal —
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Guidelines represent a grid of axes and rows underneath the graphical workspace. The inter-
section points of guidelines are as well snap points for graphical input, provided that the snap
function for Guidelines-Intersections is active in the object snap (see chapter 11.3.3, page 282).

Guidelines do not need to be parallel to the axes of the global coordinate system XYZ. Angles
can be specified freely. You can even define a polar arrangement of guidelines. Also spacings
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The following dialog box appears:

New Guideline

=)

No. Type
3 @ ltox
Olitay
Biaz by 2 points
Biaz by angle and point
Falar

Parameters

¥ 0.00015 | ]
EW
Y

| Description:

Usze guideline number

[ ok

@ & @

] | Cancel

L

Figure 11.58: Dialog box New Guideline

The No. of the guideline is allocated by the program but can be adjusted, if necessary.

With the options in the dialog section Type you decide how the guideline will be created.

Type Explanation

NtoX/Y/Z The guideline is created parallel to one of the global axes.
(parallel to global axis X, Y | Specify the distances x; / y: / z; of the respective global axes in the
orZ) dialog section Parameters.

Bias by 2 points

In the dialog section Parameters, enter the coordinates of two
points in the current work plane to define the guideline.

Bias by angle and point

The coordinates of a point and a rotation angle must be specified
in the Parameters dialog section. The guideline will be created in
the current work plane.

Polar

In the Parameters dialog section, the center point and the radius
for the circular guideline must be specified.

Table 11.6: Types of guidelines

Enter the individual parameters into the input fields, or determine them graphically in the work
window by using the [\] function.

When the check box Description is ticked, you can enter a description for the guideline into the
input field. You can also select a description from the list.
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Graphical input
To define a guideline graphically,

e point to Guidelines on the Insert menu, and then select Graphically,
e use the button [New Guideline Graphically] shown on the left or

e grab an axis of the work plane and move it in a parallel direction (only possible if
guidelines are not locked, see below).

MNew Guideline &J

No. Type
1) @ ltax
Ol

_ Biaz by 2 points
_ Biaz by angle and point

_ Palar
. ‘ o l‘_‘_“b e Parameters
- - S ! ¥ EIOOE =+ [m] =T i
: . ’ . " =1 | [ Descriptiar: -

Uze guideline number

@) @) C e T

\

Figure 11.59: Creating a guideline graphically
The dialog box New Guideline is described above.

Edit and delete guidelines

To open the dialog box for editing guidelines, double-click a guideline in the graphic or its en-
try in the Data navigator.

g If the guideline cannot be selected in the graphic, it is locked (see below). Guidelines can be
unlocked quickly in the following way: Right-click in an empty space of the work window and
‘3 Lock Guidelines | deactivate the option Lock Guidelines in the context menu.
[ Another possibility to edit guidelines is to select Work Plane, Grid/Snap, Object Snap, Guidelines

----- on the Tools menu, or to use the toolbar button shown on the left. A dialog box opens where
you can use the Guidelines tab not only for activating the snap but for editing, deleting or hid-
ing and displaying guidelines as well as creating new guidelines (see figure below).
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Edit Guidelines...

Hide Guideline
Hide All Guidelines

Lock Guidelines L\\)
Show All Guidelines

Show in Active Work Plane
Show in Specific Work Planes
Show in All Work Planes
Delete Guideline

Delete All Guidelines

Display Properties...

Context menu of guidelines

11 Tools
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Work Plane and Grid/Snap &J
Work Plane Origin of Work Plane
Coordinate system: Mode Mo.: hd
Standard - =
Coordinates 0.0005 x| [m]
@ XY
_ " 6.00015 | [m]
ONE 00 b
5z Y ! Z 4.000:% x| [m]
z
Grid/Snap I Object Snap| Guidelines | Background Layers I Line Grids|
No Type Mode
1
) O litox Show
Il ey Snap
g _ Biaz by 2 points [ Lock
~) Bias by angle and point
_ Palar [ Include in view 'Show whole model' [F8]
Parameters
¥ 350015 | [m] He
E A
oY
Drescription:
Usze guideline number -
@ [ &pply changes in modsl
-

L 4

Figure 11.60: Dialog box Work Plane and Grid/Snap, dialog tab Guidelines

Guidelines can be deleted in both the work window and the Data navigator: Right-click the
guideline, and then select Delete or Delete Guideline in the context menu.

Lock guidelines
When guidelines are locked, they cannot be selected, edited or moved. In this way, they do not
affect the graphical input of objects. Nevertheless, the snap function on the intersection points
remains active.
To lock or unlock all guidelines,

e right-click a guideline and select Lock Guidelines in the context menu,

e point to Guidelines on the Edit menu, and then select Lock or

o right-click Guidelines in the navigator and select Lock Guidelines in the context menu.

Copy and move guidelines
Guidelines are normal graphical objects for which you can use all common editing functions.

To move or copy a guideline, select the guideline first. Then, you can apply the function de-
scribed in chapter 11.4.1 on page 301.
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The Display navigator controls the graphical representation of guidelines in detail.

Project Mavigator - Display
- [w] Model

4 Loads

1 Results

=-[B] 5 Guide Objects

- ]5 Dimensions
-[#] 5 Comments
cHe
LR A

----- (O 5 In Active Work Plane
@ 5 In Specific Work Planes

- 15 Line Grids

m

ﬁData @Display A views

Figure 11.61: Guideline settings in the Display navigator

11.3.8 Line Grid

User-defined line grids help you to model structures consisting of girder grillages or grids.
The intersection points of the grid represent definition points for nodes and members.

Itis possible to use several line grids in one model.

Create line grid

To open the dialog box for creating a new line grid,
select Line Grid on the Insert menu

or use the context menu in the Data navigator.

Project Mavigator - Data

E™ RSTAB

9% Steel frame hall*
t-_J Model Data
#--| ) Load Cases and Combinations
£ Loads
#--| ) Results
3}
]

e IO e O O e O

--|_J Printout Reports
—-iz Guide Objects
----- ] Dimensions

I

..... = Comments
..... 1) Guidelines

X

-

m

----- \&] Visual Of #
----- =) Backgro
=8 Add-on Mo

 Favorites|

Mew Line Grid...

Lock Line Grids

General Data...

=]

'l
ﬁData @Display _RI:I Display Properties...

N

ogo | Units and Decimal Places...

Figure 11.62: Context menu of Line Grid in Data navigator
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The dialog box Line Grid appears where you can define the new grid.

Line Grid =
Description s
Line Grid 1 L
Global Position of Insert Point P .. ) L
o 0000 ] [l & : \ LT
vo:| 0000 iml S T :
2o 0000 ) 2 %o L \ :
Line Grid in X-Direction ) ey :
Name X Emﬂ» dy[m] | Mumber of Input pe: :
A Coordinates | | - " S T 2 2lle 2 a2 g
2 g 500 3 o T i : : : :
4 |p f|a ®a = Lo SRR
— 0.000 1 A-Direction: : o . . . 1 R . . . .
| @ Pastive R : o S "
i ") o I B : " 4
Megative ) . o || X i S 3 . 65@)
o L Ty . ke L ) N
Line Grid in Y-Direction e N ) D s S
Name T‘:m‘:“ dy[m] | Number of IFput type: - .. o ) ‘(490 _' I g .5- .-
S . . . . ; g ; ) Py . .
440047 G spans x"q : L S = 2 g |
‘¥-Direction: Bl "o . ; T . o
0000 1 @ Posiive e : B L a 4
HNegative — = = = =
=) (%)) (@) (o«
Line Grid in Z-Direction
Name Z[m] dz[m] |MNumber of Input type: Type
LI — Coardinates @ Canlesian Spherical Fiotated about
” b : Sid | SE}:B ‘1| @ Spans Oblique Cylindrical R D00 1)
. " M R ¥ 000zl 1
-Direction: " W, s | - B
- T I < PR z 000l 1
Positive e 3
@ Negative e 11 - Apply changes in model
@ EE o]

Figure 11.63: Dialog box Line Grid

The Global Position of Insert Point defines the origin of the line grid. The coordinates can be en-
tered or selected in the work window by using the [X\] function.

The dialog section Type below the dialog graphic offers the following options to define the
grid system before entering further data:

e Cartesian

e Spherical

e Oblique (grid that can be rotated for each axis about any rotation angle y)
e Cylindrical

The small graphic to the right is interactive with the type specification.

In the dialog sections Line Grid in X-/Y-/Z-Direction, enter the distances d and the Number of
spans for each direction. The Name is preset but can be adjusted. It is also possible to enter the
Coordinates of the distances or to adjust them subsequently.

The options Positive and Negative determine in which direction of the global axis the line grid
will be created.

With the dialog section Rotation in the right bottom corner you have the possibility to rotate
the line grid about an axis: First, select the Sequence determining the order of the local grid ax-
es X', Y'and Z'. Then, enter the angle of rotation about the global axes X, Y and Z in the input
fields for Rotated about. You can also use the field buttons [»] to define the support rotation
graphically.

A great part of the dialog box is covered by a graphic window where input is immediately rep-
resented graphically. The buttons below the window are familiar RSTAB functions used to con-
trol the display for dimensioning, numbering, axes and view. It is also possible to use the
mouse control options for the big dialog graphic (see chapter 3.4.9, page 33).
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Each line grid can be saved as template and reused later. Both buttons shown on the left are
used to [Save] and [Load] grid data.

After closing the dialog box, you can set objects on the grid nodes. Make sure that the object
snap is active (see chapter 11.3.3, page 279).

11.3.9 Visual Objects

Visual objects are 3D objects used for example in architectural design programs to represent
model designs close to reality (for example people, cars, trees, textures etc.). You can also inte-
grate 3D objects into the RSTAB model to demonstrate the model's proportions.

Load visual object
To open the dialog box for importing a visual object,

select Visual Object on the Insert menu

or use the context menu in the Data navigator.

@ Edit Visual Object... Enter
@ New Visual Object...
Find Visual Object... l"\’
Renumber Visual Objects

Delete All Visual Objects Del

General Data...

Units and Decimal Places...

#F el

Display Properties...

Figure 11.64: Context menu in the Data navigator, Guide Objects — Visual Objects

The dialog box New Visual Object opens where you have to specify the Description and File
Name.

New Visual Object [
No. Description
Carport

File Name (.3ds)

viper.3DS
Position

x m [T

v )

z )

Rotation

Sequence: Fiotated about

z .00 11

¥ ool ¢

0

Scale

@ Relative [ Mot-uriform

() Abzolute 5 < &

Multiplier: N8 =l . ’ }

[ 1eEn oz ] 1
[ (0] 3 ][ Cancel ]

Figure 11.65: Dialog box New Visual Object
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The visual object must be available in the format .3ds. Use the [Browse] button to select the file
in the Windows dialog box Open.

Define the Position of the object in the model by entering coordinates. You can also use the [\]
function to define it graphically in the work window. The reference point of the 3D object is in-
dicated by the selection color in the graphic to the right.

In addition, it is possible to define a Rotation of the object or to Scale the object.
Click [OK] to insert the object into the model.

The edit dialog box of a visual object can be accessed by double-clicking the object in the
graphic or in the Data navigator.

11.3.10 Background Layers

A DXF file can be imported as background layer and used for the graphical input of objects. In
contrast to the DXF import (see chapter 12.5.2, page 403) where the complete model is loaded
being converted into nodes and lines, background layers represent some sort of transparent
sheets for specific modeling.

Itis possible to use several background layers in a model.

Create background layer
To open the dialog box for creating a new background layer,
select Background Layer on the Insert menu

or use the context menu in the Data navigator.

Project Mavigator - Data x
E™ RSTAB

-.:@ Steel frame hall*
7121 Model Data
+ _J Load Cases and Combinations
+_J Loads
+ ] Results
: - Printout Reports
¥ Guide Objects
] Dimensions

4 Comments

1) Guidelines

1) Line Grid

&) Visual Objects

=) Background Layers

,;_..JAdd-Dﬂ Modules & edit... Enter

v 20 Stand-Al P
O one ey Mew Background Layer... l}

& | Move...
Rotate...

Mirrar...

Stretch...

X5 Delete Del

g\:l Display Properties...
]

ﬁData EDisplay A vie

Figure 11.66: Context menu of Background Layers in the Data navigator

The Windows dialog box Open appears (see figure below). Enter the directory and the name of
the DXF file.
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& Open @
@'\:j'| % sglsvr » W o» Testing » Interfaces » dxf - | 3 | | Search dxf 2 l
Organize « MNew folder =~ O '@'
- Favorites MName . Date modified Type Size
)
Bl Desktop || Decke.dxf 15.05.2007 12:19 DXF File 10 KB
4. Downloads || Grundriss Autocad.dxf 02.05.2009 19:49 DXF File 168 KB
:-'_a Recent Places || Grundriss Decke.dxf 04.05.2009 14:49 DXF File 168 KB
| Grundriss InfotagWande. dxf 13.10.2010 09:55 DXXF File 218 KB
il Libraries || IndustryAcaderny.dxf 1310.2010 14:42 DXF File 290 KB
3 Documents || roof2004.dxf 15.05.2007 10:54 DXF File 65 KB
rJ'- Music || Zeichnung xy.dxf 05.03.2007 12:54 DXF File 10 KB
?j MNetwork
File name: IndustryAcademy.dxf - ’*-d)t‘f ']
[ Open l ’ Cancel ]

L A

Figure 11.67: Dialog box Open

Click the [Open] button to access the dialog box Background Layer.

Background Layer @
No. Background Layer Description
2| Grid mesh

[ Ok ][ Cancel ]

Figure 11.68: Dialog box Background Layer
The No. of the layer is allocated by the program. In the dialog section Background Layer Descrip-
tion, you can enter any name making the assignment easier later.

Use the [Edit] button shown on the left to access more settings for the DXF import. Details on
the dialog box can be found in Figure 12.49 on page 403.

After clicking [OK] RSTAB imports the layer which appears gray in the background of the work
window. In the gray line model, you can define nodes and members now.

NN

Figure 11.69: Defining members with background layer

298

I Program RSTAB © 2013 Dlubal Engineering Software



IR
11 Tools I —

Engineering Software

Make sure that the object snap for background layers is activated so that you can arrange ob-
jects on the points available in the layer. To activate the object snap for DXF points, use the
[DXF] button in the status bar. Alternatively, select Work Plane, Grid/Snap, Object Snap, Guide-
lines on the Tools menu, or use the toolbar button shown on the left.

The dialog box Work Plane and Grid/Snap opens. In the dialog tab Background Layers, you can-
not only activate the snap but edit, delete or hide and display layers as well as create new lay-
ers.

| Grid/Snap | Object Snap | Guidelines | Background Lapers | Line Grids|

Background Layers Mode

[]1: Di<F layer [¥] Show
[¥] Snap

[ Include in wiew ‘Shaw whale model' [FS)

1id mesh

]

Figure 11.70: Dialog box Work Plane and Grid/Snap, tab Background Layers (dialog section)

Edit, delete or copy background layer

To open the edit dialog box, double-click the background layer or the relevant entry in the
Data navigator (see Figure 11.66, page 297). You can also use the dialog tab Background Layers
available in the dialog box for work plane settings (see Figure 11.70): After selecting the layer
in the list, you can [Edit] it.

Deleting a background layer is also possible in the Data navigator.

To move, copy or mirror a background layer, select the layer first. Then, you can apply the func-

tion described in chapter 11.4.1 on page 301.

Display of background layers

The Display navigator controls the representation of background layers in detail.

Project Navigator - Display x
-[¥]5 Model -
718 Loads

-1 Results

£-[E% Guide Objects
D? Dimensions
[ Comments
[¢] 5 Guidelines
[]% Line Grids
[#] 5 Visual Objects

8L Background Layers

m

L[] B 2: Grid mesh
-[w] 5 Display Modes

- M &Y General
-] Mumbering
[-[E]% Colors in Rendering According to -

ﬁData é"Display A views

Figure 11.71: Background layer settings in the Display navigator
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11.3.11 Margins and Stretch Factors

In most cases, it is not required to change the full screen arrangement or the scaling of the
model in the work window. But if you have to adjust the global display parameters,

select Display Margins and Stretch Factors on the Options menu

to open a dialog box managing the default settings.

[ Display Margins and Stretch Factors &11
Graphic Margins )
Left w | 503 [ 10:1)%—.1
Right ur: 50 [#] l
hove  ux 5012 %l u £
Below ub: 505 [%] _'T,g

Compress or Stretch Model

By factar in direction z
®: 1,00 t
X b Y
v 1.000% T
v X
o 1.00
Z: 7
j | ak. | | Cancel

L5 4

Figure 11.72: Dialog box Display Margins and Stretch Factors

Settings in the dialog section Graphic Margins determine the minimum distances that are kept
for the representation of the model on the four sides of the work window's margins. The values
are set in percentage and refer to the total height or width of the work window. They have an
impact when using the buttons of the menu item Select View on the View menu (see figure on
the left) or the function Show Whole Model [F8] for the window-filling graphical representation.

To display the model in a distorted view, you can define factors unequal to 1 for the global di-
rections in the dialog section Compress or Stretch Model. However, customizing settings in this
dialog section may be required only in exceptional cases. They affect only the display of the
model but not the actual geometry. To produce a distortion of the model, use the Scale func-
tion available on the Edit menu (see chapter 11.4.5, page 307).

11.4 Edit Functions

Use the graphical editing functions to modify objects previously selected in the graphic. The
selected objects can be

e moved

e copied

e rotated

e mirrored

e projected

e scaled

e extruded

e sheared.

No selection is needed for the CAD functions described in chapter 11.3. The functions described
in the following help you to model new objects.

In addition, the present chapter describes how members can be divided, comments placed or
numberings changed.
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11.4.1 Move and Copy

To move or copy selected objects,
select Move/Copy on the Edit menu

or use the context menu of the corresponding object. You can also use the toolbar button
shown on the left.

wdow  Help
TerPLU RN WER HEEFERE P YA XS B
Iz :ﬂ A B @ ~ifTS| M e T e e e Move and/ar Copy

Figure 11.73: Button Move and/or Copy

The following dialog box appears:

Move or Copy - Copy &J
Number
Mumber of copies _
e
I 15 YK I X
Reference to Coordinate System Zz . d
© Global XY Z C5
) User-defined U W w CS
W Ly =
Dizsplacement Vector
e 00005 [m] )
dy: 28501 [m]
dz: 00005+ | [m] Mumbering Increment for
Modes: 1 [¥] Continuous
Members: 1 [¥] Continuous
?DEE o) oo

L

Figure 11.74: Dialog box Move or Copy - Copy

When the Number of copies is set to 0, the selected objects will be moved. Otherwise, the en-
tered number of copies will be generated.

With the options in the dialog section Reference to Coordinate System you decide whether the
objects are moved or copied in the global coordinate system XYZ or in a user-defined system
of coordinates UVW (see 11.3.4, page 283). The user-defined coordinate system can be select-
ed in the list or created with the [New] button.

The Displacement Vector is specified by the distances dx, dvand dz, or d., d. and d. for a user-
defined coordinate system. The vector can also be determined in the work window by using
the [N] function or by clicking two grid points or nodes.

If copies are created, you can influence the numbering of new nodes and members in the dia-
log section Numbering Increment for.

Click the [Edit] button shown on the left to open another dialog box offering useful options for
copying. The same dialog box is used also for other functions such as mirroring, rotating etc.

Dlubal ——

I Program RSTAB © 2013 Dlubal Engineering Software

301



IR
11 Tools I —

Dlubal —

Engineering Software

Detail settings

' ™y
Detail Settings for Move/Rotate/Mirror M

Connecting

Members between nodes

Create new members between the selected

nodes and their copies ‘Copied Members

Template member Ma.:

2 )%

Local Coordinate Systems

Adjugt local coordinate system of members when
rotating or mirraring

Load Cases

[ Copy including loading

[ Adjust nodal laads when ratating or mirroring

Duplicity Auto Connect
[ Allows double members [ Connect members if they cantact
[ Ok ] [ Cancel
g oy

Figure 11.75: Dialog box Detail Settings for Move/Rotate/Mirror

Connecting

You can create new members between the selected nodes and their copies.

Connecting Member

Figure 11.76: Copy with connecting members

When a Template member is selected in the list or graphic by using the [X\] function, its proper-
ties are used for the connecting members.

Local coordinate system
You can adjust the local member coordinate system to the new position when rotating and
mirroring.

@ The automatic adjustment of local axes often becomes important when mirroring objects. The
function proves to be useful as well for rotating a vertical member as its axis y is oriented paral-
lel to the global Y-axis (see chapter 4.7, page 80).

Moreover, the function adjusts eccentric connections that are defined in direction of the glob-
alaxes X, Y and Z.

302 I Program RSTAB © 2013 Dlubal Engineering Software




A AN
- —
Dlubal ———

11 Tools

Engineering Software

Load cases

If the check box for Copy including loading is ticked, the loads acting on the selected objects
will be transferred to the copies. Please note that the loads of all load cases will be copied, not
only the loads of the currently selected load case.

Nodal loads can be defined only in direction of the global axes X,Y,Z. If you want to influence
the direction of nodal loads when copying members, use the check box Adjust nodal loads
when rotating or mirroring. When it is ticked, RSTAB will convert the loads like local concentrat-
ed loads to the new position. In this case, make sure that the members are selected together
with the nodal loads before rotating or mirroring. If the check box is clear, the global load di-
rection will be kept.

10.00 kN

l 7.07 kN

7.07 kN

10.00 kN

Z

Figure 11.77: Adjusted nodal loads when rotating two times about 45°

Duplicity

Double members may be created when copying. Use the check box to decide if overlapping
members are allowed or merged to be one member.

Auto connect

Use the check box to decide if the copies of members will be connected automatically to the
already existing members. When the box is ticked, a node will be created in the point of inter-
section.
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11.4.2 Rotate

: To rotate selected objects about an axis,

select Rotate on the Edit menu

N N or use the context menu of the corresponding object. You can also use the toolbar button
Node , shown on the left.

Delete
x wdow  Help

R com canec RN S ™ & '- Dl X & B ¢
Iz :ﬂ -9 - G ciffS | AT e e e = E R-:tateh

Figure 11.78: Button Rotate

Mirror...

The following dialog box appears:

Rotate - Copy &J

Number Rotation

i| Project...

t  Centroid and Info...

Mumber of copies Angle -— —
JEC Connect Members o o . 00 11

# Display Properties...
Reference to Coordinate System

% Visibility by Selected Objects @ Global X Z C5
a Visibility by Hiding Selected Objects User-defined UV W CS

ﬂ Create Mew User-Defined Visibility... FIEW LIVIA =

Context menu of selected objects TIE T IR I

1
a
]
1
]
]
]
i
.
@ Puoint and parallel axis: j

) Two points

Definition of the Axis of Rotation Numbering Increment for
15t paint Modes: 15 [¥] Continuous

X 0.000% » S ] Members: 1 [¥] Continuous
¥ 0.0000% 2 fm]
z: 0.0000% 2 fm]

(] 8 ] [ Cancel

L

Figure 11.79: Dialog box Rotate - Copy

When the Number of copies is set to 0, the selected objects will be rotated. Otherwise, the en-
tered number of copies will be generated.

Enter the rotation angle in the dialog section Rotation. The angle refers to a coordinate system
that is clockwise-oriented.

The Axis of Rotation can be defined in two ways:

* e The rotation axis runs parallel to an axis of the global axis system XYZ. In this case, activate
the first option and select the relevant axis from the list to the right. Then, in the dialog
section Definition of the Axis of Rotation, specify a point through which the rotation axis is
running.

e The rotation axis lies anywhere in the work plane. In this case, activate the second option.
Then, in the dialog section Definition of the Axis of Rotation, specify two points defining the
rotation axis.

If copies are created, you can influence the numbering of new objects in the dialog section
Numbering Increment for.

Use the [Edit] button shown on the left to open another dialog box with useful options that
are described in chapter 11.4.1 on page 302.
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11.4.3 Mirror

m:M To mirror selected objects on a plane,
select Mirror on the Edit menu
Member > or use the context menu of the corresponding object. You can also use the toolbar button
Node > shown on the left.
X | Detete dow Help
Hy | copy cirl+C e > PN R R AR E P YOS B

-4 G -iff® | AT e e wm e e = Mirror

Figure 11.80: Button Mirror

The following dialog box appears:

- ~
Mirror - Copy ﬁ
¢ | Centroid and Info...
Option
e ct Memb q=
onne embers Create copy v = ]‘ X * P OCYE)
Display Properties... v
Reference to Coordinate System 7
Visibility by Selected Objects @ Global ¥ Z C5
Visibility by Hiding Selected Objects () User-defined U\ 3w CS
Create New User-Defined Visibility... (U LR =
Context menu of selected objects Mirrering Plane Through
@ Paint and parallel plane: Ve -
() Three paints
Mirroring Plane
st point Numbering Increment for
®e 0.000 5 i | ] Modes: 1 [¥] Continuous
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Figure 11.81: Dialog box Mirror - Copy

To maintain the original object, tick the check box for Create copy.

The Mirroring Plane can be defined in two ways:

e The mirroring plane runs parallel to a plane that is spanned by the axes of the global axis
system XYZ. In this case, activate the first option and select the relevant plane from the list
to the right. Then, in the dialog section Mirroring Plane, enter a point lying in the plane set
above.

e The mirroring plane lies anywhere in the work plane. In this case, activate the second op-
tion. Then, in the dialog section Mirroring Plane, enter three points that define the plane.

et If a copy is created, you can influence the numbering of new objects in the dialog section
Numbering Increment for.
Use the [Edit] button shown on the left to open another dialog box with useful options that
are described in chapter 11.4.1 on page 302.
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11.4.4 Project

Use this function to project selected objects on a plane. Thus, you can adjust for example the

Member ¢ inclination angle of horizontal beams or rafter members.
MNode L4
X | perte Example:

By copy c-c A member is projected in direction X on the plane YZ.

——
3
(4]

iy

o

Projection—._

Orlgmal*\ : . \
Centroid and Info... . . \ .

Connec Members
Display Properties...

Visibility by Selected Objects
Visibility by Hiding Selected Objects

& WEIE T O & o E

Create New User-Defined Visibility... : | . . L -

Context menu of selected objects — . oz

Figure 11.82: Original member and projected copy on plane YZ

To open the dialog box for entering the projection parameters,
select Project on the Edit menu

or use the context menu of the selected objects.

3D Project - Copy ﬁ

Option
Create copy A
v X
Reference to Coordinate System L
z

@ Global %Y Z CS
() User-defined U ¥ 3w C5

W Ly =
Projection Direction

@ Direction:

() Perpendicular to target plane

Definition of the Target Plane

@ Parallel to plane: Yz and with 13t paint Increment for Numbering

Modes: 1 [¥] Continuous
Members: 1 [¥] Continuous

() Parallel to plane: =y A

() By three points

Point Coordinates of Target Plane

1zt point
e 0,000 =l ~ v Im]
W 0,000 =l | ml
2 0.000% » =l S Im]

EY

Figure 11.83: Dialog box 3D Project - Copy

(0] 3 ] [ Cancel

L5
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To maintain the original object, tick the check box for Create copy.

In the dialog section Projection Direction, you can decide whether the objects will be projected
in the direction of a global axis (X, Y or Z) or perpendicular to a target plane.

The Target Plane can be defined in the following three ways:

e The target plane runs parallel to a plane that is spanned by the axes of the global axis sys-
tem XYZ. In this case, activate the first option and select the relevant plane from the list to
the right. Then, in the dialog section Point Coordinates of Target Plane, enter a point that
lies in the plane set above.

e The target plane runs parallel to a plane that is spanned by the axes of the global axis sys-
tem XYZ but is additionally rotated about one of the axes. In this case, activate the second
option. In the list to the right, select the relevant plane and specify the axis and angle of
rotation. Then, in the dialog section Point Coordinates of Target Plane, enter a point that
lies in the plane set above.

e The target plane lies anywhere in the work plane. In this case, activate the third option.
Then, in the dialog section Point Coordinates of Target Plane, define the plane by entering
three points.

If a copy is created, you can influence the numbering of new objects in the dialog section
Numbering for Increment.

Use the [Edit] button shown on the left to open another dialog box with useful options that
are described in chapter 11.4.1 on page 302.

11.4.5 Scale

Use this function to scale selected objects in relation to a point.

Example:

A member is equally scaled starting from the origin in all three directions by the factor 2.

Original _—

Figure 11.84: Original member and scaled copy

To open the dialog box for entering the scale parameters,
select Scale on the Edit menu

or use the context menu of the selected objects (see figure in the margin to the left of Figure
11.82).
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Figure 11.85: Dialog box Scale - Copy
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When the Number of copies is set to 0, the selected objects will be scaled. Otherwise, the en-
tered number of copies will be generated.

The dialog section Scale by manages the scaling factor k (see graphic in the dialog box).

Three possibilities are available for selection to define the Direction of Scaling:

Equally in X,Y,Z

All object coordinates (X, Y and Z) will be scaled in relation to the
starting point defined in the dialog section Coordinates.

In direction: X/Y/Z

You define one of the global axis. Only the object's coordinates of
the selected global axis will be scaled in relation to the starting
point defined in the Coordinates dialog section.

by two points

In direction that is defined | In the dialog section Coordinates, specify a vector by entering
two points. Objects will be scaled into the vector direction.

Table 11.7: Dialog section Direction of Scaling

If a copy is created, you can influence the numbering of new objects in the dialog section

Numbering Increment for.

Use the [Edit] button shown on the left to open another dialog box with useful options that
are described in chapter 11.4.1 on page 302.

Itis also possible to scale background layers. To open the corresponding dialog box,

point to Background Layers on the Edit menu, and then select Stretch

or use the context menu of background layers in the Data navigator.

In the dialog box Select Background layer, specify the relevant layer first. Then, you can define
the scaling factor in the dialog box Stretch Background Layer.

Stretch Background Layer &J

Stretch by

Factor
k 10.005x [

Cancel

Figure 11.86: Dialog box Stretch Background Layer
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11.4.6 Shear

The function rotates objects about an axis and adjusts only the coordinates of one single direc-
tion. You can use the shear function for example to shift horizontal members into the inclina-
tion plane of a roof. The member lengths will be adjusted, the horizontal components of the
coordinates remain unchanged.

Before you use the function, select the members together with the nodes that belong to them.

To open the dialog box for entering the shearing parameters,
select Shear on the Edit menu

or use the context menu of the selected objects.

3D Shearing &J
Slope
Angle
o 17505 1]
B3I %]

Reference to Coordinate System
@ Global =¥ Z CS
) User-defined U W w CS

Generated E =
Shearing
@ About axis: |y - In direction: | % -

*) Perpendicular to starting plane defined by
three points

Starting Plane

1zt point
W £.00015 = | Il
W 0,000 =l S Im)
2: -3.0005 = | Il
= ; ;
4 4 4
ak. ] I Cancel

L

Figure 11.87: Dialog box 3D Shearing

In the dialog section Slope, enter the rotation angle in [] or [%].
The parameters for Shearing can be defined in two ways:

e The rotation axis runs parallel to a plane that is spanned by the axes of the global axis sys-
tem XYZ. In this case, activate the option About axis and select the relevant axis of rotation
from the list to the right. Then, in the list In direction, select the global axis that is relevant
for adjusting the node coordinates. Finally, in the dialog section Starting Plane, enter the
point of rotation.

e The rotation axis lies anywhere in the work plane. In this case, activate the second option.
Then, in the dialog section Starting Plane, define both points of the rotation axis and an-
other point for determining the plane. You can select the points also graphically by using
the [X\] buttons.
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11.4.7 Divide Members

Members can be divided quickly: Right-click the member and select Divide Member in the con-
text menu.

Edit Member...

Delete Member

Divide Member l} L4 ‘g{ Graphically
&~ | Extend Member... }?f n Intermediate Nodes...
;ﬁ: Set Parallel Member... y Distance...

i | Extrude Member into Grid...
% Reverse Member Orientation
ﬁ Create Set of Members...
Centroid and Info...

el

0% Move/Copy...
'7.';":' Rotate...
AN | Mirror...
Local Axis Systems on/off

Members' Orientation on/off

RI:I Display Properties...

% Visibility by Selected Objects
a Visibility by Hiding Selected Objects

Figure 11.88: Context menu Divide Member

The menu item offers three division options.

Graphically
[s Divide Member =5
™~ o )
Member No. New No. Division Spacing
136 137 BN 1.5001% [m]
Reference Step
@ &bzolute A: 0500 [m]
() Relative (0... 1.00)

[ Reverse arientatian

Figure 11.89: Dialog box Divide Member

The dialog box Divide Member opens. When you move the pointer along the member, it will be
snapped at the distances specified in the dialog section Step. Click to define the division point.
The Reference of the division spacings can be set in absolute distances or relatively to the total

length.

Itis also possible to enter the Division Spacing directly. Before, define the member that you
want to divide in the input field Member No.. Then, enter the number of the new member in
the input field New No.. If you want to relate the division spacing to the member end, you can
change the member orientation with the check box Reverse orientation.
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n Intermediate Nodes

Divide Member Using n Intermediate Nodes &J

Member No.

1 =Y

Number of

Intermediate nodes: 25

Numbering Starts with New Noces.

Mo.
Node: 0| [¥] Continuous
Member 0= [¥] Continuous
? g QK I Cancel

Figure 11.90. Dialog box Divide Member Using n Intermediate Nodes

Use this function to divide the member equally into several member parts. In the dialog sec-
tion Number of, you can define the number of Intermediate nodes needed for the line division.

In the dialog section Numbering Starts with, you can influence the numbering of new nodes
and members.

Distance
Divide Member Using Distance &J
Member No.
1 :‘
Distance Relative to
Length
@ True member length: E.000 [m]
Projection in % 0.000 [m] e
direction e, £ e
A8 0.000 [m] ' \
6.000 [m]
Frajection inta YE £.000 [m] Distance Between New Node and
plane e £.000 [m] Member start: Member end:
s 0.000 [m] 328058 [m] 2780054 [m]
541675 | [%] 45,8335 | [%]
Numbering Starts with
Mo
Node: 0= [¥] Continuous
Member: 0| [¥] Continuous
j g ﬁ [ ak. ] I Cancel

Figure 11.91: Dialog box Divide Member Using Distance

Use this function to generate a division node on a particular location of the member.

Settings in the dialog section Distance Relative to control the reference of the division distance.
The distance can be related to the real member length (normal case) or to a projection.

The Distance Between New Node and start or end node of the member is to be specified as ab-
solute value or relatively to the total length. The four input fields are interactive.

For entering the distance it is important to know the member orientation. The orientations
and axis systems of members can be switched on and off in the context menu or the Display
navigator (see Figure 4.70, page 79 and Figure 4.72, page 80).

The dialog section Numbering Starts with controls the numbering of new objects.
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11.4.8 Connect Members

Use this function to connect members that cross each other but do not have a common node.

69 69
67 67 /
a8
-\ “ 4
1V
=)
47
68 47 68
66 66 /
- L 4

Figure 11.92: Original on the left (intersecting, unconnected members) and result on the right (connected members)

To access the corresponding function,
select Connect Members on the Tools menu

or use the toolbar button shown on the left.

wdow  Help
MR e R R (1 S N Nl

Z3a-4- g Sifl®| T e e § = ic.jnnect Members |

Figure 11.93: Button Connect Members

Go into the work window and draw a window across the zone where you want to connect the
members. It is not necessary to catch the objects completely.

The Auto Connect function is preset for the graphical definition of new members, as shown in
the figure below. But connection nodes will only be created when members are connected to
other members, that means when members end on members. So, when you define crossing
diagonals, no intersection node will be generated.

In the New Member dialog box appearing when members are defined graphically, you can use
the [Details] button to determine if members are connected automatically when they are gen-
erated.

New Memb 22 s ~
- New Member - Details &J
Member No. Node No. Coordinates - -

Set Coordinates in Table
14 10 U -38.400/% [m] )
= @ In global coordinate system
W 0.000 -5 [m] O 1

Ref _) Related ta node Mo.: -
Sherence we 226901] () e

) Current C5 _ Related to the current grid origin

@ Grid origin Member Length

Auto Connect
) Last node

Connect members
./“ if they contact

[T 5tep

(] 3 ] [ Cancel

h,
Apply

Figure 11.94: Dialog box New Member - Details
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11.4.9 Merge Members

Members connected to one another can be unified to be one single member. This function is
only available in the context menu of division nodes. Right-click the division node to open its
context menu.

18
251

2

P | Edit Node... |

-

R | Delete Joined Members
A. Merge Joined Members

Delete Node

05‘, Move/Copy...

247 .
G | Rotate... "

A:B Mirrar...

Mode Marks in Foreground
RI:I Display Properties...
% Visibility by Selected Objects

25!
a Visibility by Hiding Selected Objects

17
Figure 11.95: Context menu items Delete Node — Merge Joined Members with result (right)

The context menu offers extended options for the function Delete Node whereas the [Del] key
simply deletes the selected node and consequently the joined members. But these special op-
tions are only provided for nodes to which exactly two members are connected.

In case the members do not lie on a straight line, RSTAB will create a new member between
the edge nodes when merging.

11.4.10 Extend Members

Use this function to adjust the length of a member or to extend the member until it reaches
another one.

To access this editing function, use the member context menu shown on the left.

The dialog box Extend Member opens.

[S)

Extend Member

Extend Method
() Extendta L : 10,000 5+ | [m]
() Extend by A 1,000+ | [m]

@ To next member
Diivide target member

Extend --._“_-_—_‘__ i
@ On both ends
() On member start i

() On member end

] [ Cancel

oK.

" A

Figure 11.96: Dialog box Extend Member
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The dialog section Extend Method offers three options:

e Extendto L changes the total length of the member to a dimension that you specify in the
input field.

e Extend by A extends one member side or both member sides by a specified value, or
shortens the side(s) if the value in the input field is negative.

e Select To Next Member to extend the member to the nearest member that will produce an
intersection with the extended straight line of the member. When the check box for Divide
target member is ticked, the members will be connected automatically.

Specify the direction of extension in the dialog section below: The option On both ends results
in an extension at both ends of the member. With this setting you can either refer the total
length L to the member center, or extend the member on both sides by the value A or until the
next two members are reached. Alternatively, use the options On member starti and On mem-
ber end j to adjust the length of the member on only one end.

Use the Display navigator or the context menu of the member to display the member orienta-
tions (see Figure 4.70, page 79).

11.4.11 Join Members

Contrary to connecting members (see chapter 11.4.8, page 312), the function does not require
a common point of intersection. Thus, free members available in a certain distance to a mem-
ber can be joined to the nodes of this member. However, if you want to connect the member
by extending the member, use the function Extend Member (see chapter 11.4.10).

To access the corresponding function,

select Join Members on the Tools menu.

The following dialog box appears:

Join Members [iz-,l

Settings

Juin free member ends of non-selected members with
nodes of selected members Mo.:

1324 )

“within distance of
d: 0005 | [rmn]

Also zelect ather connected
members

How to Connect Free Member Ends

@ Move to the next node of the selected
member

Create eccentric connection to the next node
of the selected member

@I [ (] 8 ] | Cancel

Lo J

Figure 11.97: Dialog box Join Members

In the dialog section Settings, enter the number of the member to whose nodes you want to
join the free members. You can select the member also graphically with the [\] function. The
input field below specifies the distance, that means the circumference where RSTAB looks for
free member ends. If the check box for Also select other connected members is ticked, RSTAB will
include also members that are connected with an already selected member into the member
list of the input field above.

In the dialog section How to Connect Free Member Ends, you decide how RSTAB will join the free
member ends to the selected members: You can either move them to the nodes of the select-
ed members or connect them by eccentric connections.
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11.4.12 Inserta Node

Use this function to create a new node between any two nodes. In this way, you do not need
to define a member and divide it by an intermediate node (see chapter 11.4.7, page 310).

To access the corresponding function,
point to Model Data on the Insert menu, select Nodes and then click Node Between
Two Points

or use the list button [New Node] in the toolbar.

Select the two points (nodes, grid points, any points) one after the other in the work window.
Then, the following dialog box appears:

MNode Between Two Points ﬁ
Distance from Point
Faint Mo, 1: —
375015+ [m] 6250012+ (3] Ty - ;
% Paint No.1
Paint Ma. 2: ‘
2.2501]]| [m] 7500 [z
‘\ T
 NewNode "
R Point No.2
l

Figure 11.98: Dialog box Node Between Two Points

The Distance from Point can be defined in absolute or relative values. The work window shows
you modifications immediately. To create the new node, click [OK].
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11.4.13 Inserta Member

It is possible to define on an existing member a section that has different cross-section proper-
ties. The original member will be divided by two intermediate nodes.

IE}-I To access the corresponding function,
_ point to Model Data on the Insert menu, then select Members and Graphically
and click Inserted Member.

I — After selecting the relevant member in the work window, the following dialog box appears:
k gle Selection
Select Member

I ~
Membar Mo, 107 New Inserted Member [iz-,l
Inserted Member Reference
Cancel
Start 12000 i ) Absol.ute [Length)
Relative [0...1.00]
End: 25001 [m]
= Sh
Lengthe [ 130012 [m) =
010015 [m]

Cross-section

Take from original member at inserted nodes

@ Usze new:
CIT @ |IPE 360 [steel ~ (03] )

Numbering Starts with

Mo
Mode: 15 /| Continuous
Member: il V| Continuous

Cancel

Lo A

Figure 11.99: Dialog box New Inserted Member

Define both division points by mouse clicks in the work window. A cross on the pointer posi-
tion indicates the current division point on the member. The distances shown when moving
the pointer along the member are controlled by the input field Step.

The x-locations of the start and end node are displayed in the input fields of the dialog section
Inserted Member where they can be modified, if necessary. The Length of the intermediate
member appears below.

With the options in the dialog section Reference you decide whether the division spacings are
related to the absolute lengths or to the relative distances from the member start.

_I:l The Cross-section can either be accepted or assigned as a new one selected from the list of al-
ready defined cross-sections. With the buttons shown on the left you can create a [New] cross-
section or select a cross-section from the [Library].

E]

The dialog section Numbering Starts with controls the numbering of new objects.
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11.4.14 Assign Member Properties Graphically

Use this function to transfer the definition criteria of members for cross-section, release and
eccentricity graphically to already created members.

To access the corresponding function,

select Model Data on the Insert menu, point to Members and select
Assign Member Properties to Members Graphically or

open the Edit menu, point to Model Data and Members, and then select
Assign Member Properties to Members Graphically.

The following dialog box appears:

Assign Member Properties to Members Graphically [i_E-J
Cross-Section
BT & |HEATED | Steels 235 =i
Member End Release
01 |eal | OO0 | OB MiE=]
Member Eccentricity Status
Feference spstem: @ Set
@ Local vz Delete
Global .Y 2 K.eep original
Eccentricity
ex 005 | [rmn]
ey 0.0 ¢ [mm]
ex 0.0 ¢ [mm]
j [} [ Ok ] | Cancel |

Lo S

Figure 11.100: Dialog box Assign Member Properties to Members Graphically

Select the Cross-Section from the list or use the buttons shown on the left to select the cross-
section from the [Library] or to create a [New] one. If necessary, you can define the Member End
Release with a list, but it is also possible to create a [New] release type (see chapter 4.4, page
64).

You can relate the Member Eccentricity to the local member axis system xyz or the global coor-
dinate system XYZ. If needed, define the eccentricity in the corresponding input fields (see
chapter 4.5, page 70).

With the options in the dialog section Status, you decide if a member eccentricity is removed
(Delete) or assigned as new (Set). Choose Keep original to change only the cross-section and the
member end release but not any existing eccentricity.

After clicking [OK] you can see that the members are divided graphically at one-third division
points (see Figure 4.50, page 65). Now, you can click the member sides to which you want to

apply the selected properties (for example a release). To assign the release or the eccentricity
to both member ends, click the member in its center.
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11.4.15 Round Corners

[= Corners in the model may result in moment peaks. To open the dialog box for modeling cor-
7 ners close to reality using fillet members,

select Create Round or Angled Corner on the Tools menu.

It is not necessary to select both members previously. The following dialog box appears:

-
Create Round or Angled Corner [iE-J
Corner Type Input Type
@ Found Both edges
Angled Edge and angle
Parameters Options
I 05005 x| [m] 7| Delete comer
: n: 8 :

Create Between Members No.

1st: 109 Mote:
Select both members in the
2nd: 40 araphic.
? | Apply | | Cancel

Lo

Figure 11.101: Dialog box Create Round or Angled Corner

In the dialog section Corner Type, you decide if the corner zone will be made Round or Angled.
Depending on the selection, you have to enter the fillet radius r or a reduction by the lengths /;
and /2 in the dialog section Parameters.

When rounding corners, use the dialog section Options where you can define the number of
members n required to represent the rounding as a polygonal chain (minimum 3). If the check
box for Delete corner is ticked, RSTAB deletes the corner nodes together with the extensions of
the original members overlapping in the corner zone.

Select both corner members by mouse-click in the work window without closing the dialog
box. You can see the member numbers shown in the dialog section Create Between Members
No.

11.4.16 Change Numbering

A regular, structured numbering proves to be useful for modeling as well as evaluations. How-
ever, graphical input and subsequent modifications may rearrange the numbering.

There are three options for adjusting the order of the numbering subsequently. To access the
corresponding functions,
select Renumber on the Tools menu.

Loads are no problem when changing the numbering because the assigned loading will be
transferred automatically to the new numbers of the objects.
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Figure 11.102: Dialog box Renumber - Singly

In the dialog section Object to Renumber, you decide whether nodes, members or other model
objects selected from the list will be renumbered. Specify the start number of the new num-
bering as well as the increment in the dialog section Renumbering.

After closing the dialog box with the [Close] button, you can select the relevant objects one af-
ter the other in the work window. Please note that RSTAB can allocate only free numbers that
are not yet assigned.

Automatically

First, select the nodes and members (see chapter 11.2.1, page 271) whose numbering you
want to adjust. Then, open the following dialog box.

s ~
Renumber - Automatically [&J
‘1=t Priority 2nd Priority 3rd Priority
Coordinate on axis: Coordinate on axis: Coordinate on axis:
@ % b #
A e @Yy
z @z z
Direction: Direction: Direction:
@ Positive Positive @ Positive
Megative @ Megative Megative

Selected Objects

Renumnber: First number Increment
V| Modes 15 15
V| Members 15 15
j [ ak. ] | Cancel |

L5 4

Figure 11.103: Dialog box Renumber - Automatically for nodes and members

Specify the Priority of the global directions X, Y and Z for the new numbering. In addition, you
have to decide if the ascending numbering will be applied in Direction of the respective posi-
tive or negative axis.

In the example above, the nodes (as well as members) with the smallest X-coordinates receive
new numbers first. The nodes are processed in the positive direction X. If two nodes have iden-
tical X-coordinates, the second priority decides which node will receive the lower number: This
will be the node with the smaller Y-coordinate. The third priority will be decisive in case the Y-
coordinates are identical as well.
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The dialog section Selected Objects controls which nodes and members will be renumbered
and which start numbers and increments will be used for the renumbering. Already allocated
numbers must not be assigned again. However, RSTAB allows the use of numbers that have
been allocated before changing the numbers but will become vacant during the renumbering.

Shift

First, select the objects whose numbering you want to adjust. Then, open the following dialog
box by pointing to Renumber on the Tools menu.

Modal Supparts -

Madal Supparts
tember End Feleases
Member Divisions

Sets of Members

Renumber - Shift

S

Selected Objects
Renumnber:
V| Modes

| Members

Modal Supports -

Load Cases and Combinations
Renumnber:

V| Load cases
Load combinations

Result combinations

Increment
200

20015
1

Mo. from
5k
1
25

Mo. ta

s [BF)

32615
25

Increment

3

15

15

@I [ (] 3 ] | Cancel

L5 A

Figure 11.104: Dialog box Renumber - Shift

In the dialog section Selected Objects, define the objects that you want to renumber: In addi-
tion to nodes and members you can select other objects of the model in a list. In the Increment
column to the right, you can specify a value by which the numbers of the selected objects will
be upgraded. Use negative increments to degrade the numbering. Make sure that no number
will be smaller than 1.

In the dialog section Load Cases and Combinations, you can adjust the numbering of load cas-
es, load and result combinations. Specify their numbers in the form of a list entered in the col-
umns No. from and No. to. The Increment column to the right controls the value by which the
numbers of the load objects are respectively upgraded.

After clicking [OK] the numbers will be shifted. Please note that only free, not yet assigned
numbers can be allocated to the various model and load objects.
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11.5 Table Functions

11.5.1 Editing Functions

pointer is placed.

To turn the tables on and off,
select Display on the Table menu

or use the toolbar button shown on the left.
Access to editing functions

editing functions,

point to Edit on the Table menu.

Some editing functions are available in the toolbar of the table.

Engineering Software

The editing functions are tools making the data input in tables easier (see chapter 3.4.4, page
24). In contrast to the selection functions described in the following chapter 11.5.2, it is not
necessary to select cells previously. The editing functions only affect the cell in which the

To enable the editing functions for the table, place the pointer into a table cell. To access the

1.1 Nodes x
EEEIEE3EO FEE E(xeER)FE I EHe e E A%
B [ ¢ [ o [ E ] F | «
Node | Reference Coordinate Node Coordinates
Na. MNode System X [m] Y [m] Z [m] Comment ‘
Figure 11.105: Buttons for several editing functions in the table toolbar
Alternatively, use the context menu in the table to access the functions.
1.1 Nodes x
HEE EF|3E0 K 2= 3 H e« =2 A%
[ B [ ¢ E 1 E | -
Node | Reference Coordinate Node Coordinates
Na. MNode System X [m] Y [m] Z [m] Comment =
e o Cartesian 4500 0.000 1 0.000 1
2 0 Cartesian -4 500 -6.000) a
3 0 Cartesian -4 500 -12.300)
4 0 Cartesian -4 500 -18.600| o  Cut Ctrl+X
5 0 Cartesian -4.500 -24.900/
= Copy Ctrl+C
G 0 |Caresian 1500 ooug| 1| <P e
7 0 |Catesian 1500 5.000] (B | Paste Ctri=v
8 0 Cartesian -1.500 -12.300) _ _
E] 0 Cartesian -1.500 8600 33 CopyRow Crl=2
10 0 Cartesian -1.500 -24.500| Empty Row Ctrl=Y
1 0 Cartesian 1.500 0.000) ,
12 0 Cartesian 1.500 -6.000| &= | Insert Row Ctrl=I
i3 0 Cartesian 1.500 123000 32 | pelete Row Chrl+R
14 0 Cartesian 1.500 -18.600
il 0 Cartesian 1.500 -24.500 -
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccet b [«[»[r
Coordinate of node

Figure 11.106: Editing functions in the table context menu
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Functions and commands

Function Effect
Cut [Ctrl+X] Removes content of cell and saves it in clipboard
Copy [Ctrl+C] Copies cell content to clipboard

Paste [Ctrl+V]

Inserts contents of clipboard into cell

If the clipboard contents are bigger than the cell, the cells of the
subsequent table columns and rows will be overwritten. A warn-
ing is displayed before.

Copy row [Ctrl+2]

Overwrites subsequent row with contents of current row

Empty row [Ctrl+Y]

E.

Deletes contents of row without deleting the row itself

Insert row [Ctrl+]

1)
[ |

Inserts a new, empty row. The subsequent rows will be moved
downwards.

Delete row [Ctrl+R]

|Ze|

Deletes the current row. The subsequent rows will be moved
upwards.

Find [Ctrl+F]

Searches a number or string within the table

Replace [Ctrl+H]

Searches a number or string within the table and replaces it by
another entry

Empty table

Deletes contents of current table completely without a warning

Empty all tables

Deletes contents of all tables

Select [F7]

Opens a list for selection in cell

Update graphics
4]

Transfers modifications entered in table to graphic

Edit in dialog box

Opens a dialog box where data of current row can be entered.

Table 11.8: Editing functions
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11.5.2 Selection Functions

The selection functions are tools making the data input in tables easier. In contrast to the edit-
ing functions described in chapter 11.5.1, you have to mark several, connected cells as a Selec-

tion first.
Coordinate Node Coordinates
Y [m] Z[m]

Cartesian : 0.000 -7.094
Cartesian . 0.000 -5.546
Cartesian { 0.000 -5.261
Cartesian 1 0.000 -6.000
Cartesian I -5.000 0.000
Cartesian 1 -5.000 0.000
Cartesian i -5.000 -6.000
Cartesian -5.000 -5.261

Figure 11.107: Selection

It is not important whether the cells are empty or filled with content. A selection function mod-
ifies the contents of selected cells altogether.

Access to selection functions

First, mark a selection as a block of contiguous cells in the table: Move the mouse across sever-
al cells while holding the left mouse button down. A click into a table header (A, B, C ...) selects
the whole table column. To select the entire table row, click the row number on the left.

To access the selection functions,

select Selection on the Table menu.

[ %] (3] | &

Some selection functions are available in the toolbar of the table.

1.1 Nodes x
FAEEE EEIECO(EEE E)x= =+ B S E L%
A B C | D I E F ~
Node | Reference Coordinate Node Coordinates B
Na. MNode System Xm] | Y [m] | Zm] Comment |E

Figure 11.108: Buttons for several selection functions in the table toolbar

Alternatively, use the context menu in the table to access the functions.

1.1 Nodes x
FAEEES EE3€¢ EEEIRE *=- + [A=deEEa 2L
A B C | D | E F (]
Node | Reference Coordinate Node Coordinates |
o Node System Zm] Comment
1 0 Cartesian 0000 =
2 0 Cartesian Deselect Ctrl+U
3 0 Cartesian
4 0 Cartesian Cut Ctri+X | 4
5 0 Cartesian Copy Ctri=C
[ 0 Cartesian
7 0 Cartesian
L u Cartesian Delete Ctrl+Del
5 0 Cartesian
10 0 Cartesian
1 0 Cartesian
12 0 Cartesian Add...
13 0 Cartesian _
14 0 Cartesian Multiply...
15 0 Cartesian Divide...
16 0 Cartesian
17 0 Cartesian Set
18 2 Cartesian Generate Ctrl=G
13 0 Cartesian i
20 0 Cartesian | save.. L=l
Nodes | Materials lCross-Sections lMember End Releases lMember Ecce{ ! Import... Irs 4] 4] v [m
Coordinate of node i

Figure 11.109: Selection functions in the table context menu
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Functions and commands

Function

Effect

Deselect [Ctrl+D]

Cancels selection of row or column

Cut [Ctrl+X]

Removes content of selected cells and saves it in clipboard

Copy [Ctrl+C]

Copies content of selection to clipboard

Paste [Ctrl+V]

Inserts content of clipboard into table

The command is only available if the clipboard contains appropriate
data (for example from Excel).

Delete [Ctrl+Del]

Deletes all contents of selected cells

(|

Add Adds value to or subtracts value from cells with numerical values
(=]

Multiply Multiplies cells with numerical values by a factor

(%]

Divide Divides cells with numerical values by a divisor

(EE]

Set Assigns value of topmost selected cell to all cells in selection

Generate [Ctrl+G]

Used for cells with numerical values. Generates cells between first
and last selected cell by interpolation of both basic values (see ex-
ample below).

Save

Saves selection as file

Import

Imports selection saved as file

Table 11.9: Selection functions

Example:

Generating cell values

Use this function to fill empty cells quickly. The intermediate values are determined by a linear
interpolation from the start value of the top cell (in example 6.000) and the end value of the
bottom cell (in example 30.000).

1.1 Nodes | #E| Deselect Ctri=U _ - *
HEEE EE 3O =@ d| = | 2 S
| i [ T | z of | Cut Ctrl+X = .
MNode | Reference Coordinate ED Copy Ctri=C
Na. MNode System X [m] o Comment
21 0 Cartesian 6.000
22 Delete Ctrl=Del
23
24
25
26 Add..
g; Multiply...
29 0 Cartesian 30.000 Divide... =
30
5 1% | set
32 ¥ Generate L\\, Ctri+G B
33 -
Save...
Nodes | Materials | Cross-Sections | Member End Releases @ e visions | Members | [«[»[r
Coordinate of node m e

Figure 11.110: Context menu of selection
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After the Generate function has been applied, the intermediate cells are filled with interpolated
values.

1.1 Nodes x
FEEE EE3EO LIE L] EwE R AR
A T 8 T ¢ [ b T F ] F |«
Node | Reference Coordinate Node Coordinates
No. Node System X [m] Y [m] Z[m] Comment
21 0 Cartesian 0.000 0.000
2
23 [ 12000
2 [ 15000
25
% [ 2100
27 | 24000 ‘E‘
28 L
29 0 Cartesian 0.000 0.000 -
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Member Divisions | Members | [«[»[r
Coordinate of node

Figure 11.111: Result

11.5.3 View Functions

The table display can be adjusted by different view functions improving the data overview in
the table.

Access to view functions
To access the view functions, select
View on the Table menu as well as

Optimize Load Data on the Table menu.

Some of the view functions can be accessed in the toolbar of the table.

1.1 Nodes x
AEEE EHH(3EO H| * & =(EHE & B = | F AR
B [ c [ D [ E [ E | -
Node | Reference Coordinate Node Coordinates
Na. MNode System Xm] Y [m] Z [m] Comment

Figure 11.112: Buttons for several view functions in the table toolbar

Functions
Function Effect
Only filled rows Hides all empty table rows
]
Marked rows only Shows only selected rows
=]
Selected objects only Shows only objects selected in graphic

|E|

Select load and related objects | In addition to loads, the associated model objects (mem-
| bers, nodes, sets of members) are selected in the graphic.
Only available in loads tables 3.

Compress data Summarizes objects with same loads in one single table row
in loads tables

£l

Decompress data Lists loads for each object individually

E

Dlubal ——
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Result filter Table output can be restricted to particular result types

(see chapter 11.5.5, page 328).

Info about cross-section

|2

Shows characteristic values of current cross-section

Show result diagrams

ar
=N

Displays results of selected member graphically in new
window (see chapter 9.5, page 208)

Colored relation scales

1=

Switches display of red and blue bars in table on and off

Title bar Switches title bar on and off

Toolbar Switches toolbar on and off

Column bar Switches column headings (A, B, C, ...) on and off
Status bar Switches status bar of table on and off

Highlight table row

The table row where the pointer is placed is highlighted
with colors or won't be marked.

Table 11.10: View functions

Example:

Only filled rows

A table contains empty rows disturbing the clear table overview.

1.1 Nodes x
1IEE B3O Kk | FHE e« 2 AN
B [ ¢ [ o T E ] F | «
Node | Reference Coordinate Node Coordinates |= |
No. Node System X [m] Y [m] Z[m] Comment
Cartesian 4500 0.000 0.000
2 0 Cartesian -4.500 -6.000 0.000
3
4 o Cartesian -4.500 -18.600 0.000
5]
6
7 0 Cartesian -1.500 -6.000 -0.500
8 0 Cartesian -1.500 -12.300 -0.500
9
10 0 Cartesian -1.500 -24.500 -0.500 -
Nodes ll‘u‘laterials lCross-Sections ll‘\l‘lember End Releases ll‘\l‘lember Eccentricities ll‘\l‘lember Divisions ll‘\l‘lembers J | | » | H
MNumber of reference node
Figure 11.113: Table with empty rows
Use the button Only Filled Rows to hide all empty rows.
1.1 Nodes x
1 E = EE (€O *e > HE S = E AT
B [ € T D 1 - F a
Node | Reference Coordinate Node Coordinates Only Filled Rows |= |
Na. MNode System X [m] Y [m] Z [m] Comment |5
[ O [ -4.500 0.000 0.000
2 0 Cartesian -4.500 -6.000 0.000
4 0 Cartesian -4.500 -18.600 0.000
7 0 Cartesian -1.500 -6.000 -0.500
8 0 Cartesian -1.500 -12.300 -0.500
10 0 Cartesian -1.500 -24.500 -0.500
11 0 Cartesian 1.500 0.000 -1.000
12 0 Cartesian 1.500 -6.000 -1.000
i3 0 Cartesian 1.500 -12.300 -1.000
14 0 Cartesian 1.500 -18.600 -1.000 -
Nodes ll‘u‘laterials lCross-Sections ll‘\l‘lember End Releases ll‘\l‘lember Eccentricities ll‘\l‘lember Divisions ll‘\l‘lembers J | | » | H
MNumber of reference node

Figure 11.114: Table without empty rows
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11.5.4 Table Settings

The font and color settings used in the tables can be adjusted individually. Moreover, it is pos-

n the graphic with the one in the table.

select Settings on the Table menu.

To activate and deactivate the synchronization of the selection, you can also use the table

1.1 Nodes *
BE 3= EE(EP ¥ +HEE S 8 R
Bl L LD [ E ] F |~
Node | Reference Coordin_>€lection Synchronization bominates :|
Na. MNode System X [m] Y [m] Z [m] Comment |5
Figure 11.115: Buttons Selection Synchronization
Functions
Function Effect
Colors Opens the dialog box Colors (see Figure 11.116). Colors of
individual table objects can be adjusted separately.
Fonts Opens the dialog box Font (see Figure 11.116). Font, style

and font size can be modified globally for all table objects.

Select current object in graphic

]

Function is set active by default: Object of table row where
pointer is placed is selected also in work window.

Show selected object in tables

1€ |

Function is set active by default: Objects selected in work
window are highlighted with colors also in table.

Table 11.11: Table settings

Colors @

Table Elements

P Caolor:

Division lines

Input Field zelected - Background (
Input Field selected - Font Font
Input Field ReadOnly - Background
Input Field ReadOnly - Font Font Font Style
Input Field Focus - Background
Input Figld Focus - Font Regular
Bars - Background Micrasoft Sans Serills
Bars - Font Oblique
Column Header - B ackground Mistaal Bold
Column Header - Font Eold Oblique
Current Row/Column Header - Background Maden . d
Current R ow./Column Header - Font Modern No. 20
Fow selected - Background Aonotyps Corsiva
Fow selected - Font 2 L
Fow selected ReadOnly - Background M3 Outlook
Row selected ReadOrly - Font MS Reference Sar
Tab |

Z ME Reference Speci
(0B] Set Standard for Al MS Sans Seri I
[ 0K ] [ Cancel aK ] [ Cancel

Figure 11.116: Dialog boxes Colors and Font
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11.5.5 Filter Functions

Various filter functions allow you to evaluate specifically internal and contact forces as well as
deformations in the member results tables. In addition, filter options are available for nodal
support forces of result combinations (see chapter 8.4, page 194).

Access to filter functions

| P | To access the filter functions,

_ point to View on the Table menu and select Result Filter
or use the button in the table toolbar shown on the left.

4.1 Members - Internal Forces

= = R E = 9E CO1 - Design Internal = - @fﬂ Bl [38] | =
F [ G [ H

B_[ € T D [ E T
Member MNode Location Forces [kN] Moments [lkkNm]
No. No. x[m] N Vy Vz Mt My Mz

»

Cross-Section

Figure 11.117: Button Result Filter

The following dialog box appears:

Table Filter [
Result Tables

Tables to Display
[¥]4.0 Summary

1 Members - Intemal Forces Load Cases / Load Combinations

Fiter - 4.1 Members - Intemal Forces

Result Combinations.

3 Cross-Sections - Intemal Forces
4 Nodes - Support Forces

6 Nodes - Deformations

7 Members - Local Deformations

Display:
MNodal values

Member division values defined in
Tables 1.6and 1.7

Display:
Nodal values

Member division values defined in
Tables 1.6and 1.7

8 Members - Global Deformations
[7]4.9 Members - Coefficients for Buckling Bxtreme values Bxtreme values
[#]4.10 Member Slendemesses N Mr
@Vy My Results max/min of:
Vz M2 [N Cmr
vy My
[] Extreme values of cross-sections vz [FMz

[] Extreme values of sets of members
() Info about cross-sections

(@) Comesponding load cases

Al - v Bx)

Figure 11.118: Dialog box Table Filter

Select the relevant results table in the dialog section Tables to Display. Then, use the dialog tab
on the right to determine which values will be shown numerically.

When the table for internal forces of members is set, you can define for Load Cases / Load Com-
binations and Result Combinations separately whether Nodal values (member start and mem-
ber end), Member division values (intermediate points of user-defined member division, see
chapter 4.6) and Extreme values of members are shown in the table. You have to tick at least
one of the six check boxes for internal forces. The selected internal forces are shown on the
locations of the result values that are activated by a check mark above.

Two result values appear on each location for result combinations — the minimum and maxi-
mum internal forces with the corresponding internal forces.
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Use the buttons shown on the left to transfer the filter criteria from one dialog section to the
other.

Example:

A member division with two intermediate points has been defined for member 11 that has a
length of 6.70 m. The filter settings for result combinations shown in Figure 11.118 result in the
following results table 4.7 Members - Internal Forces.

4.1 Members - Internal Forces x
BEEE S E RCZ -Bearing capacity = | €@ > | o | | B | [] | =
A T 8 T ¢ [ B T €E [ F T @ [ H 1T 1T 7] J |
Member|  Node Location Forces [kN] Moments [lkkNm]
No. No. x[m] N Vy Vz Mt My Mz Comesponding Load
11 18 0.000 | max My -15.09 0.02 2124 0.00 -20.12 0.02 |co1
min My -21.08 1.45 31.62 0.02 -30.03 0.11 |CO4
max My -15.09 0.02 2124 0.00 -20.12 0.02 |co1
min My -21.08 1.45 31.62 0.02 -30.03 0.11 |CO4
2233 max My -15.77 127 10.70 0.0 18.63 -4.64 |CO15
min My -19.33 0.01 6.86 0.0 9.99 0.02 |CO2
3350 | max My -15.78 0.00 0.06 0.02 24 64 5.35 |CO14
min My -19.34 0.00 027 0.0 13.67 -0.02 |Co2
max My -15.78 0.00 0.06 0.02 24 64 5.35 |CO14
min My -19.34 0.00 027 0.0 13.67 0.02 |CO2
4467 | max My -15.77 -1.27 -10.60 0.02 18.75 -4.63 |CO14
min My -19.33 0.0 741 0.0 9.38 0.01 |Co2
6.700 | max My -12.38 230 -21.83 0.02 -20.58 0.27 |CO8
min My 227 0.04 -31.68 0.00 -31.17 0.04 |CO3
20 max My -12.38 230 -21.83 0.02 -20.58 .27 |CO8
min My 227 0.04 -31.68 0.00 -31.17 0.04 |CO3 =
3350 BEELT -15.78 0.00 0.06 £0.02 24 64 5.39|C014
0] MinMy | 27 0.04 3168 0.00 31.17 0.04[C03 -
Summary | Members - Intemal Forces | Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | Nodes - Support Forces | Nodes - | [«[»[r

Figure 11.119: Results filtered by nodal values, division points and extreme values M,

Table column H shows the maximum and minimum bending moments My on the nodes and
division points as well as locations of the absolute extreme values in bold. The latter appear
with a capitalized initial letter as Max M, and Min M, at the end of the list (see marked cells in
figure above). The values in the remaining columns represent the corresponding internal forc-
es of the respective maximum and minimum values.

11.5.6 Import and Export of Tables

A table from MS Excel or Open Office.org Calc can be imported directly into the current RSTAB
input table. The programs involved must be opened. It is also possible to export the current
RSTAB table all or part to Excel or Open Office.org Calc.

Access to import and export function

To apply the import or export function, click the button [Export/Import Table] in the table tool-
bar.

Rl R === O I =
A c [ D [ E [ E | -
Node | Reference Coordinate Node Coordinates
No. Node System X [m] Y [m] Z[m] Comment |

Figure 11.120: Button Export/Import Table in the table toolbar

Use this button to open the Export table and Import table dialog box (see figures below).
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Import table [&J
Action Type Application Table Parameters.
Table export @ Microzoft Excel | Including table header
@ Table import Openlffice.org Calc

Transfer Parameters

| Impart table from active workbook

| Impaort table from active worksheet

Formulas and Parameters

Formulas in table

Parameters

j [ ak. ] | Cancel
Figure 11.121: Dialog box Import table
Export table [

Action Type Application Table Parameters.
@ Table export @ Microzoft Excel | Export table header

Table import Openlffice.org Calc Only marked cells

CSY Only zelected objects

Only filled rows
Transfer Parameters

| Export table to active workbook
Export table to active worksheet
| Rewrite existing workshest

Formulas and Parameters
Formulas in table
Parameters

Formulas to additional work sheet

@I [ (] 3 ] | Cancel

L S

Figure 11.122: Dialog box Export table

Import table

The workbook from MS Excel or OpenOffice must have been opened before the import starts.
If headers exists in the worksheets, tick the check box for Including table header. Then, the
headers will be ignored during the import. Only the lists will be imported into the RSTAB ta-
bles.

In the dialog section Application, you can select between the spreadsheets of Microsoft Excel
and OpenOffice.org Calc.

The dialog section Transfer Parameters specifies whether the active workbook or only the ac-
tive worksheet will be imported. When you import a complete workbook, the order and struc-
ture of worksheets must be completely consistent with the RSTAB tables.

In the dialog section Formulas and Parameters, you can decide if formulas stored in Excel or
OpenOffice will be imported as well when exchanging data.

Click [OK] to start the import.

‘/5' If you want to import only particular parts of the worksheet, the copy function is recommend-
ed: Select the relevant area in the Excel table and copy it to the clipboard with [Ctrl]+[C]. Then,
place the pointer into the corresponding cell of the RSTAB table and insert the contents of the
clipboard with [Ctrl]+[V].
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Export table

To export RSTAB tables, MS Excel or Open Office.org Calc do not need to run in the back-
ground.

In the dialog section Application, you can select between the spreadsheets Microsoft Excel and
OpenOffice.org Calc. In addition, it is possible to create a file in the general spreadsheet CSV
(see chapter 4.3, page 63).

In the dialog section Table Parameters, specify if the headers will be exported, too. When the
check box for Export table header is ticked, the result in Excel looks like below:

rl'a_—'.ll = |= Sheetl - Microsoft Excel |£Iér
g Home Insert Page Layout Formulas Data Review View Add-Ins & @ o ER
==K Calibri 11 - = =|=|= HNumber ~ g=lnset~ X - =\? \}a
J By - EEREN- R 3 Delete - | [§]~ Zl
Paste Styles |, - Sort & Find &
- L2 %R 3% » | (ZlFormat v | 27 Filter~ Select~
Clipboard Alignment Mumber Cells Editing
A3 - A1 v
A B C D E F G e
1 Node Reference  Coordinate MNode Coordinates
2  No. Node System X [m] ¥ [m] Z[m] Comment =
3 1 1 ] Cartesian 0,000 0,000 0,000|Supported
4 2 ] Cartesian 25,000 0,000 0,000|Supported
5 3 1] Cartesian 0,000 0,000 -6,000
6 4 1] Cartesian 3,000 0,000 -6,261
7 5 1] Cartesian 6,250 0,000 -6,546
8 6 1] Cartesian 12,500 0,000 -7,054
o 7 1] Cartesian 18,750 0,000 -6,546
10 8 1] Cartesian 22,000 0,000 -6,261
11 9 1] Cartesian 25,000 0,000 -6,000
12 10
13 11 ] Cartesian 0,000 -5,000 0,000|Supported
14 12 ] Cartesian 25,000 -5,000 0,000|Supporred
15 13 1] Cartesian 0,000 -5,000 -6,000
16 14 1] Cartesian 3,000 -5,000 -6,261 -
4 4 » M| 1.1 Nodes ~¥J [ » 1]
Ready | | [FE|E @ 100% (=) V. (+)

L5 4

Figure 11.123: Excel table with exported headers

When you clear the check box, only the table contents will be transferred to Excel.

With the option Only marked cells, you can export selected table contents (see chapter 11.5.2,
page 323).

Use the check box for Only selected objects to export data or results of selected row numbers.
The selection is made easier by the synchronization of the selection between graphic and ta-
ble (see chapter 11.5.4, page 327).

The option Only filled rows controls the way how empty rows are treated for the export.

In the dialog section Transfer Parameters, you can define the target tables where data will be
written. When the first check box is clear, RSTAB will create a new workbook. With the option
Export table to active worksheet it is possible to use the current worksheet of the spreadsheet. If
the check box for Rewrite existing worksheet is ticked, RSTAB will search in the workbook for a
table with the same name as in RSTAB and will overwrite it then.

Using the check boxes in the dialog section Formulas and Parameters, you can decide if and
how formulas saved in RSTAB will be exported.

To start the export of the current RSTAB table, click [OK].

To transfer several tables all at once to Excel or OpenOffice.org Calc, it is recommended to se-
lect Export on the File menu (see chapter 12.5.2, page 401). Then, you can select the relevant
tables in a dialog box.

Dlubal ——
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11.6 Parameterized Input

11.6.1 Concept

The parameterized input for model and load data makes use of variables (for example length,
width, traffic load etc.) which are called "parameters" and stored in a parameter list.

The parameters can be used in formulas to determine a numerical value. The formulas are ed-
ited in the Formula Editor. If a parameter is modified in the parameters list, the results of all
formulas using this parameter will be adjusted.

The parameterized input is useful for projects where many changes are expected. The stored
formulas are easy to follow and bring more clarity to complex models. The parameter-con-
trolled input is also quite suitable when editing recurring models that are similar in design:
Simply open a template file and adjust the parameters.

11.6.2 Parameter List
The parameter list manages all parameters required for modeling.

Access to parameter list

| El To access the parameter list, click the [Edit Parameters] button:
alb= . .
o in the toolbar of an input table
1.1 Nodes x
EEEE 8300 @ EE E ke EE e s (@)
B [ c [ D [ E [ F | -
MNode Reference Coordinate MNode Coordinates
Na. MNode System X [m] Y [m] Z [m] Comment |

Figure 11.124: Button Edit Parameters in the table toolbar

e inthe Formula Editor.

Edit Formulas @
Formula: - @ 9
Result: [-]
[Tline [T Hyp List of Parameters

. N Parameter Walue Unit
i e o) () 2
)l (o] e
d 9.42478 (m
=)L) s 20| 6o
LJo] ]

(L] — (@)

Figure 11.125: Button Edit Parameters in the Formula Editor

Description

The dialog box Edit Parameters appears.

332 I Program RSTAB © 2013 Dlubal Engineering Software




A AN

11 Tools —

Dlubal ——

Engineering Software

Edit Parameters &J
List of Parameters
A [ B C [ D | E [ F [ G
Parameter Unit Type Value Linit Formula Range of Values Comment
1|1 Length 40.000 | m Field
2 |b Surface Thickn 18.000 | cm Distance
3 |d Length 5425 | m Frame
4 |alpha Angle 30.000 | deg Hall
5 |q Member Force 14.000 | kN/m Atd™s1.2{E1)Va
6 |z4 Length 3.000 | m
zH Length = 4.000 | m
8 Lengh & -
Area
Angle

Surface Thickness

Cross-Sectional Dimension

E. G - Module

Density

Coeff. of Th. Exp.

Weight per Length

Area per Length

Modal Translational Spring

Modal Rotational Spring

Member Translational Spring

Member Shear Spring
Comment Member Rotational Spring =~

m

LUnit type for the parameter

2 & @B &)@ = X] (8 ok [ cance

L A

Figure 11.126: Dialog box Edit Parameters

Each table row manages a Parameter. In column A, enter a name that consists of ASCII signs.
The name must not contain any spaces. The description is used to refer to the parameter in the
formulas. Each parameter name can be assigned only once.

In table column B, define the Unit Type to determine if the parameter represents a length, load,
density etc. The unit types are predefined. To access the selection list available in the column,
use the context button [¥] or the keyboard key [F7].

In column C, define the numerical Value of the parameter.

Specify the Unit in table column D. To access the selection list of units available in the column,
use the context button [¥] or the keyboard key [F7].

In column E, you can enter a Formula to determine the value of the parameter for table column
C. In addition to common mathematical operations, IF-THEN statements and max/min func-
tions are available. With the $-reference you can refer to a particular table (for example
$1.1(A1) uses the value of cell A7 from table 1.7).

Examples:

if(A<B;10;B) If parameter A is smaller than parameter B, the value 10 is applied.
Otherwise, parameter B will be used.

max(A;B) The larger value of both parameters A and B will be applied.

min(max(A;B);C) The larger value of parameters A and B is determined which will then
be compared to the value of parameter C. The smallest value will finally
be applied.

Use the button [...] in table column E to access a List of operators and functions.
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List of aperators and functions

Operators | Functions | Yalus Range | Declaration of Unit

Motation Meaning
plus
Minus
times
divided
equal to
not equal to
< less than
< less than or equal to
> greater than
+

no | v
"

= is greaterthan or equal to
{unary)

- {unary)

- power
. parentheses

Srefcell, Irefcel reference

& logical AND
1 logical OR
! neagation

Pl e special symbols (constants)

Syntax

Stable number(cell identification)

separator of function parameters

Cloze

Figure 11.127: Dialog box List of operators and functions

In table column F, you can define a Range of Values to control the values of column C.

Column G is reserved for entering any Comment.

Input functions

The parameters can be entered cell by cell.

Several tools for efficient input are available in the context menu that you open with a click of
the right mouse button. The editing functions (empty row or insert row, replace etc.) are de-
scribed in chapter 11.5.1 on page 321).

When several cells are marked as a selection, the following context menu appears.

r ~
Edit Parameters I@
List of Parameters
A [ B | cC__ [ D ] E [ F [ G I
Parameter Unit Type Value Unit Formula Range of Values Comment
Length m Fiekd
Length m Distance
Length 5425 ;@ Deselect Ctri+U Member Frame
| 4 |abha Angle 30.000
of | Cut Ctrl=X
Hy copy Ctrl=C
Delete Ctrl+Del
Add...
Multiply...
Divide...
3% | Set
éf Generate Ctrl+G
@ Save..
m | Import...
Comment
Walue for the parameter [enter directly or in column E as formula)
X

Figure 11.128: Context menu of a selection in parameter list

Find a description of the menu functions in chapters 11.5.1 and 11.5.2, page 321.

334
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Buttons

In addition to the default buttons, the following functions are available in the parameter list.

Dlubal ——

Description

Saves parameter list in a file

Loads a saved parameter list

Exports parameter list to MS Excel

Imports data from opened Excel table

Opens calculator and imports its result

Deletes entire contents of parameters list

Shows cross-section details of cross-sections used in model

Table 11.12: Dialog box Edit Parameters: Buttons

11.6.3 Formula Editor

The Formula Editor manages the equations of the parameterized input.

Access to Formula Editor
To open the Formula Editor,

e use the button in the table toolbar shown on the left

1.1 Nodes x
ZEEE E €0 & (23] 6] &P [{= e Ea | A
B [ ¢ [ o T E ] F | «
Node | Reference Coordinate Node Coordinates
Na. MNode System X [m] Y [m] Z [m] Comment | ‘

Figure 11.129: Button Edit Formulas in the table toolbar

or
1.1 Nodes x
FEEE EE| 30| [ = [E] [ e [[= EeEalE AR
[ a T B [ c [ D [ E -
Node | Reference Coordinate Node Coordinates |
Na. MNode System X [m] Y [m] Z [m] Comment i
0 Cartesian 0.000 0.000 0.000
2 ] 0 Cartesian | 25000 0.000 0.000 [Parameters ju
3 0 Cartesian N 7.000 0.0M -6.000 | Parameters
4 0 Cartesian 3.000 0.0M | 6.261 | Parameters
5 0 Cartesian 6.250 0.0M | -6.546 | Parameters e
Nodes | Materials | Cross-Sections | Member End Releases | Member Eccentricities | Member Divisions | Members | [«[»[r
Comment ([...] to import comment from a list of default comments)

Figure 11.130: Marked cell corners in table 1.1 Nodes

o use the function buttons next to the input fields in dialog boxes (see Figure 11.135).

Coordinate X: 140005 28 calculator
Coordinate : 0.000F{ fi | Edit Formulas
Coordinate Z: 0.000 5 \f‘ Measure

@ Full Precision

Figure 11.131: Function buttons with context menu in dialog box Edit Node

o click the yellow or red corner of the table cell (a red corner indicates an error in the formula)
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Itis also possible to import formulas saved in Excel and to export formulas from RSTAB to Excel.
For more information about the data exchange with Excel, see chapter 12.5.2 on page 401.

Description
Edit Formulas @
Farmula: | [j+b)/4 - @ 9
Result: 14.500/ [m] &)
[Tline [T Hyp List of Parameters

. N Parameter Walue Unit
i e ) e () )
(o) (o) () Lo Lo ] 15000/ m
d 9.42478 (m
(o) o) [ ) Lo ) Le J L] e 20| 6o
LJo] ]

() o) ) ) e ] 2

Figure 11.132: Dialog box Edit Formulas

In the input field Formula, any formula can be entered manually. When you use the calculator,
its results will be transferred automatically.

B The formula may consist of constant numerical values, parameters or functions. The result of
the equation appears in the field below. Use the button [¥] at the end of the Formula line to
select an entry from the list of already entered formulas.

@ Click the button [v] to apply the formula to the table cell or input field of the dialog box. De-
lete the formula line with the [X] button. In case of misentries, formulas are displayed red in
the Formula input field.

@ Contents of other cells can be used in formulas by means of references.
1.1 Nodes x
(| B R = | 6 ([ D€ Q) | (] (] (3] | ] | K &= 3= | F 5 = o 3] @ | 2%
A 1 B [ ¢ E | F | -
MNode Reference Coordinate MNode Coordinates 7
Na. MNode System X [m] Y [m] Z [m] Comment i
0 Cartesian 0.000 0.000 0.000
0 Cartesian 7000 5.000 0.000 | Parameters
E 0 Cartesian 16.000 | 15000 ¢ 6.000 | Parameters %
4 0 Cartesian ) . -
G 2 Cartesian b Edit Formulas @
6 0 Cartesian ) ) " =
7 0 Cartesian B Fomula: | 1D2)3 T @
8 0 Cartesian Result: 15.000] [m]

Nodes | Materials | Cross-Sections | Member ﬁ—

Figure 11.133: Formula Editor with a reference

A reference is introduced by an exclamation point (!). The reference cell is set in brackets. As
shown in the figure above, the content of cell D3 is three times the value of cell D2.

@ By means of a prefixed equal sign you can enter formulas also directly into table cells (for ex-
ample =2.5*P|). If values are used (for example =22.1 + A*H), they are integrated in Sl units
with [m] or [N] into the formula.
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Function Description
Sine
cos Cosine
Tangent
ctg Cotangent
st Square root
Power

Natural logarithm

Logarithm to the base 10

b Absolute value

w

=3 >

int Integer, for example int(5.638) = 5

Clear formula line

I

Clirw Inverse, for example inv sqrt(5) means 5°

[ Hvp Hyperbolic function

Table 11.13: Calculator functions

the entry and use the button [Apply Selected Parameter] shown on the left.

where you can modify or complete the parameters.

Buttons

The dialog section List of Parameters in the Formula Editor lists all parameters with the current
values. To transfer a particular parameter to the Formula line, double-click the entry, or select

Click the [Edit Parameters] button (see chapter 11.6.2, page 332) to open the parameter list

The buttons available in the Formula Editor are reserved for the following functions:

Description

Applies formula to table cell or dialog field

Deletes formula input

Saves contents of Formula Editor as a file

0| | > &)

Loads a saved file

) (&) Displays or hides calculator and parameter list

Table 11.14: Dialog box Edit Formulas: Buttons
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11.6.4 Formulae in Tables and Dialog Boxes

The equations stored in the Formula Editor can be used in both the cells of tables and the in-
put fields of dialog boxes. As tables and dialog boxes are interactive, you can access the formu-
las in both input modes.

Formulas in tables

When cells are marked by a yellow or red flag (triangle) in the upper left corner, a formula has
been linked (see Figure 11.130, page 335). Click the flag to open the Formula Editor.

|f | To link a "normal” cell with a formula, place the pointer into the cell and open the Formula Edi-
i tor by using the button shown on the left.
1.1 Nodes *
)= B 2 | B8 B || € © | [ [=][3 X == 3 | [ 55 l-fm__lm ai S )T
[ — B [ ¢ 1T D T E 7 | «
MNode | Reference Coordinate Node Coordinates
Na. MNode System X [m] Y [m] Z [m] Comment |

Figure 11.134: Button Edit Formulas in the table toolbar

g A red flag means that there is an error in the definition of the formula. This flag corresponds to
the red formula line in the Formula Editor. It is recommended to correct the formula.

Formulas in dialog boxes

The parameterized input has been developed primarily for the application in tables. However,
it is also possible to use formulas in dialog boxes.

E| A function button to the right of the input fields in dialog boxes indicates that they can be
linked with formulas.
("Edit Node )

Node Coordinates | Suppart

Node No.
5

Coordinates Coordinate System 'Cartesian’

Reference
node No.: o -

b

&

Coordinate

Coordinate X: E 15.000 :

Coordinate Y: 0.000 5[ Im]
Coordinate Z: 0.000 5| [m] ; P (X.Y,Z)
z
Comment
Parameters hd
¥ (oK ] [ conce

Lo A

Figure 11.135: Dialog box with linked formula and function button
When the input field has already been linked with a formula, it is marked like a cell by a yellow
flag (or red flag in case of incorrect input).

E| Click the function button to open the context menu shown in Figure 11.131 on page 335
where you can access the Formula Editor.
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11.7 Model Generators

A variety of tools help you to create models or parts of structural systems. In addition to copy
and extrude functions, RSTAB provides special dialog boxes for generating member models.

11.7.1 Copies and Extrusions

11.7.1.1 Set Parallel Member

It is easy to copy selected members graphically: Move the objects to the desired place in the
workspace by holding down the [Ctrl] key. The function follows the general standards for Win-
dows applications.

If you want to create parallel members, you can enter specific settings in a dialog box. To ac-
cess the corresponding function,
select Set Parallel Member on the Tools menu

or use the context menu of the member (see Figure 4.72, page 80).

Mew Parallel Member with Offset &J s 4
List of Members \
1-2 Select members I -
in graphic!
Offset Distance Offset Direction
[ 0500 « x| [m] » Q) +y
Cuter Corners R otation about = y
7] Fill gaps B[ oo 1 7
@ Extend /
Arched n {10 l
Chamifer Jz
Cloze ends
D | (agg [ Apply ] | Cancel |

Figure 11.136: Dialog box New Parallel Member with Offset

The selected member appears in the List of Members. If necessary, other members can be add-
ed by clicking them in the work window. All members of the list must lie in one plane.

In the dialog section Offset Distance, you specify the copy's distance to the original.

When several members are copied by parallel offset, you have several possibilities offered in
the dialog section Outer Corners to adjust the copied members. The figure above shows the
copied members (represented without axes) extended to the common point of intersection.
Moreover, both ends are connected with the original members by the ticked check box Close
ends.

The settings in the dialog section Offset Direction define the side on which the members will be
copied. The directions +y and -y are directly displayed in the work window. They are especially
used for this dialog box and do not depend on the currently set work plane. Thus, they do not
necessarily reflect the member axes. Due to the input field Rotation about x, it is possible to
copy the objects out of the plane.
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11.7.1.2 Extrude Member into Grid

By extruding members you can quickly create grids or grillages. But if you want to generate an
irregular grid using extended specifications, it is recommended to use the dialog box Generate
Grid (see chapter 11.7.2, page 344).
To access the corresponding function,

select Extrude Member into Grid on the Tools menu

or use the context menu of the member (see Figure 4.72, page 80).

- ~
Extrude Member into Grid [&J
List of Members
1 Select members in
graphic!

Parameters of Perpendicular Members

Cross-section:

EI 1 |IFE3m |steels: ~ (00| [ [
Depth d: 2650 w [+ [m]

Eccent-

Tiiity ez: 0.0 w» =+ [mm]

Number of Member Divisions | Extrude in Direction

Parallel 45 Global: )+ (0%
Perpendicular: 25 D+ @

@+ 2
Option Local: oz ) -z

[T withaut outer perpen-

: R otation about =
dicular members

B:

@J @J Apply ] I Cancel

Figure 11.137: Dialog box Extrude Member into Grid

The selected member appears in the List of Members. If necessary, other members can be add-
ed by clicking them in the work window. All members of the list must lie in one plane.

In the dialog section Parameters of Perpendicular Members, enter the cross-section of the verti-
cal members and the depth as the value for the total height of the grid. Optionally, specify an
eccentricity in order to connect the members by eccentric connection (see chapter 4.5, page
70).

Settings in the dialog section Number of Member Divisions control the division into a uniform
grid consisting of parallel and vertical members. Furthermore, you have the Option to do with-
out the generation of external vertical members.

In the dialog section Extrude in Direction, define the global or local direction where grid mem-
bers will be created. The input field Rotation about x allows for copying objects out of the
plane.
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11.7.2 Model Generators

To access the dialog boxes for creating model objects,

select Generate Model on the Tools menu.

}E' Coordinate System...
’*"“ Work Plane, Grid/Snap, Object Snap, Guidelines...

Select Work Plane 3
H8  Gcrid

Grid Multiply 2x Space
To | Grid Divide 2x Space

}EC Connect Members

Gef | Plausibility Check...

Structure Check 3
Delete Loads 3
Generate Model L\\) k g Continuous Beam...
Generate Loads L4 m\ 20 Frame...
;ﬁﬂ Set Parallel Member... P | Tapered 2D Frame...
# | Extrude Member into Grid... e 20 Truss..
G4 Join Members... E}| Grid..
"
f’f Create Round or Angled Corner... ?\ EIM
o 3
E‘a Combination Scheme... Reet
&> | Fish-bellied Girder...
B Regenerate Model...
@ 3D Frame...
&= oi 0 Ab
4% | Centroid and Info About Selected... ﬂ\ 3D Hall...
@ Info About Member. é 3D Truss...
W] 3
Measure @ 3D Cell...
Renumber 3
BN Stairway...
-.S] Create Video File... \& Spiral Stainway...
3 Line...
% Arc.
B* | Cirdle...
g\ Sphere...
ﬁa Bracing in Cells...

Figure 11.138: Menu Tools — Generate Model

In the following, the functions are described in detail. However, you won't find a detailed de-
scription of the single generator dialog boxes. The dialog graphics illustrate the parameters
adequately.

Each dialog input can be saved as a template and reused later. Both buttons shown on the left
are used to save and load the generator data.
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Continuous beam

-

Generate Continuous Beam

Spans Loads
Mumber of spans: Generate loads

Permanent loads

Load magnitude

Action categon:

Wariable loads

Load magnitude

Action categany:

Cross-Section

Conzider self-weight

'R 18015+ [kMAm]
I Fermanent -
n: 2756 [kNAm]

N Imposed - category & domesti

-WEEG)

Beam: EI 1 |IPE300 | Steel § 235
Supports
Start: [Free

-] )

Intermediate: [1 - MY

B

End: [Hinged by NKY)

@)=

Insertion Point
-,

o 0,000 | [m) ]
Yo 0.000/2 ]| tm]
Zo: 0.000 | [m]

Figure 11.139: Dialog box Generate Continuous Beam
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RSTAB creates a continuous beam with uniform cross-section, supports and irregular spans.
Optionally, load cases and result combinations are created, too.

2D frame

Generate 2D Frame

1-1PE 300 British Steel; Stesl 5 235

Support Type

Beam

=6 Tension

Frame Type Geometry
P d —X
' || Number of -
] | frames: 2% 1
____________________________ : 4
m Span B.00012]] [ ~
Height 40001 [m) S
ith tie ] |
!
Cross-Sections and Member Types
Crozs-section Member type
Columns: |1 -IPE 300 Brtsh Steel; Steel 5 235 3) ) Beam
Gider. | 1-IPE 300] Bish Steel; Steel § 235 -

Support:  [Hinged (¥ NNY)

e

Insertion Point

Mo 0.0001%] | [m]

Yo 0.00015 ¢ [m]
In: 0.00005»] [m]

Figure 11.140: Dialog box Generate 2D Frame

Before you enter geometrical data and cross-section properties, select the Frame Type. The
columns of the planar frame receive equal support conditions.

342
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Tapered 2D frame
Generate Tapered 20 Frame Iﬁ

Geometry
Width of outer edge BOE: 9.30015+] ] []with tapering
Az width b: 9,000 [m] wIE: 1.0805 x| [m]
v 1.2000%{> | [m]
Height of top edge hTE: 6188/ [m]
< P e I v 13.335 | [%]
Az height h: 6.0001= | [m]
“wiith craneway console
Roof slope 'S BODE ) I kg2 050027 [m]
87512 1z kz 45002+ [m]
Bay spacing e: BODOE Ml [ with eccentiiciies
Cross-Sections
Columns: [1 - |PE 300 | British Steel; Steel 5 235
Girders: [2 - IPE 270 | British Stesl; Steel 5 235
Taper [column): [3 - IPE 400 | &rcelorMittal [2011); Stesl 5 2
Taper [girder]: [B - HE-A 160 | Aucelorittal (2011]; Steel 5
Craneway congole: [T - HE-A 120 | ArcelorMittal (2011]; Steel 5
Loads
Generate loads Frame location: @) Internal bay
() Edge bay
Permanent loads
Roof weight uo: 075155 [kM/mZ]
\/all weight o 0,302 (khim2)
Action category Permanent
Snow loads.
z
Action category GE Snow [H > 1000 masl -

Insertion Point

[¥]'ind loads. .. o f.000=]| [m)
Action category, I ind Yo 0,000 |»| [rn]
Ip 0,000 || [m]

Figure 11.141: Dialog box Generate Tapered 2D Frame

The planar frame must be defined by its Geometry and Cross-Sections. You can create tapers,
craneway consoles and eccentric connections. Loads can be generated additionally. The [Set-
tings] buttons offer you access to the generator parameters. The Frame location is important
for the load determination.

Settings - Wind Loads @

Velocity Pressure

According to Standard: EENEM 1931-14 - Stucture height
h: B394 [m]

Mational Annex: =k -

Terrain categon: Categary | - ‘ g oy €

Fundamental wind velocity | , il
vop:| 220002 misd 2 =
A=

Distance from Roof Corners I h
Distance Mumber spans = T | )
e 5,000 [m] i 0.8 -~ -
ezl B.0005 ¢ [m] nz: n.e

Span width

e: B.000 [m]

- 4

Figure 11.142: Dialog box Settings - Wind Loads
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2D truss
Generate 20 Truss Iﬁ
T}r_p_e ______________ Diagonals Parameters
| .l ®
3 ﬂ:lnﬁ - s b ™ 8l P 0000=]y] [l
------------------ © AN
Aﬂl . Total length: 24,0001 [m] Elevation: 085012 [m]
O VZZA | 144 height; ao00[2]3]| (m] [ Ot wertils
Djﬂ:l RO | Side height: 20000+ fm] Dmit verticals free of aial force
[ =l ®@ NAA
AN
D:ED ><>< Cross-Sections and Member Types
Crogs-zection tember tppe
OV Upperchort |6 - Rectangle 160/400; Glulam Timber GL: v | Beam -
Lower chord |7 HE 120 | drcsloritta (2011): Steel § = | [ ] Beam -
ﬂﬂ::]::l Diaganals: (8- Fiectangle 100/160; Steel § 236 - Truss -
2 Vettical: (7 HE-4120 | Aucelortital (2011); Steel 5+ | @ Truss -
8 1 - IPE 300 | Eritish Steel; Steel § 235 L) | [ (]| [@] [Tension
MNumbering
Beginning Ma. Lower outer nods
Nodes: = Leit: -
m Members: = Fight: -

Figure 11.143: Dialog box Generate 2D Truss

the Parameters, Cross-Sections and Member Types.

Grid

Generate Grid

From A-Cto B-D:

[7-HE-4 120 | Arceloittal (2011); Steel v] Beam
[3-1PE 400 Arcelorital (2011); Steel 5 v | Beam

@)

From 4B to C-D:

Create

Modes ':C , L’[i:f
Members = )
MNumber of Spans Beginning Number for ﬁ
A 3 Hode A 1% é
AL 4= Member  AB: 1= E

AL 1615 - B
O n spans A-B _I (B)
Coordinates of Corner Nodes
# [m] Y [m] Z [m]
A 0.0001 0.000%{ 0.0005 |+
B 35.000 % 0,000+ 0.000 -5
C 0,000+ 10,0005+ 0.0005 |+
D 10,000+ 100005+ 0.000:=
Cross-Sections and Member Types
Cross-section tember type

Figure 11.144: Dialog box Generate Grid

(see chapter 12.2, page 386).

First, define the Type of the truss and the arrangement of the Diagonals. Then, you can define

Use this generator to create models that have a uniform grid (for example gratings). They don't
need to be designed with right angles as shown in the dialog graphic above. Any kind of spa-

tial quadrangle model with four corner points is possible. To generate a "real" girder grillage, it
is recommended to set the Type of Model to 2D - in XY in the model's General Data dialog box

To generate irregular grids, use the button [Edit Advanced Settings] shown on the left.
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e

-

Generate Column

Type Parameters

@ Center column

) Comer column L:

Cross-Section and Support

Calurn length

tdember tupe:
5.000 x| [m] Beam

Crozs-section:

[7-HE4 1201 Arcelarbittal (2011); Steel 5~ (1))

Support - Top:

[ Horizartal (N NNN)

v] =

Support - Bottom: [Hinged [y MW

- =

Loads

Generate lnads

Pemanent loads
Raoof weight o1
wall weight oz

Action category:

Snow loads...

Action categony:

wind loads. ..

Action category:

Effective Widths and Correction Factors

Span a: 5.0005 | [m]
wiidth bi: 5.0005 | [m]
\Width ba: 5,000+ [l

07512+ [kM/mz]
0.30[2]] kN/m2]

I Fermanent

8= Snow H > 1000 m asl -

I ind
f1: 1.0005 »
fa: 1,000

trrrrrrrrrEy

il

i

-7 —F
Wall -, 4
'y o
= L3
™~ Column
Insertion Point
ot 0.0005% /| [m]
o 0,000 | [m]
ZIp: 0.000 ]| [m]

Figure 11.145: Dialog box Generate Column

In the dialog section Type, you decide whether a center or corner column will be generated. In
case you want to generate Loads, you have to specify their Effective Widths and Correction Fac-
tors. For generating a gable column the Span a is required for the influence range in the longi-
tudinal direction of the hall. The factors f; and f2 are used to scale the geometric widths b; and
b for the structural model, or to consider special standard requirements (for example load in-
crement factors for individual designs).

Roof generators
The menu item Roof provides three roof generators which you can select to generate planar

roof systems including loads (see figures below).

The [Settings] buttons available in the roof dialog boxes help you to determine wind and snow
loads (see Figure 11.142, page 343).
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Generate Collar Roof

Geometry

Span | [m] Monzway collar roof
Tatal height h [m]
Rioof pitch o [1]
Collar beam height hu: [m]
Ridg heicht ho fm]
Callar beam length : [m]
- o
o

=

Callar beam distance

a =

Rafter spacing

Cross-Sections

Raflers [10- T-Rectangle 100/200; Glulam Tiber | (2]
Collar bea: (15 - T-Rectangle 100/160: Glulam Timber =] (2]

Loads

Generats loads

Pemmanent loads

Rloot weight 9o kh/m?]
Callateral load au: [kN/m?]

Action category: Pearmanent

Show loads.

Aclion categony: 8= Snow [H > 1000m asl -

‘wind Inads:

Height of eaves above

ground hp: 565015+ | [m]

Action categony: I ind

OTTTTTTTTTTITT )

Insertion Point

%o i
Yo [m]

o[ 0000

Figure 11.146: Dialog box Generate Collar Roof

Rafter roof

Generate Rafter Roof

Geometry

Span | [m]
Height h [m]
Roof pitch o [
FRiafter spacing e [m]

Cross-Section

Rafters 10 T-Flestangle 100/200; Glulam Timber | @

Loads

Generate loads

Pemmanent loads

Rloof weight ELE kh/m?]

Action categary: Permanent

Show load

Action category: 8= Snow [H > 1000m asl -

wind loads. ..

Height of eaves above

ground hp: 56501 x| [m]

Action categony: = ind

4

Insertion Point

%o Iri
Yo [m]
0 W

Figure 11.147: Dialog box Generate Rafter Roof
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415012
3.2500 %] [ml
74005 [ml
23002 ml
1.801= ] ml
41012 [ml
23002 11
0.7502] ] [ml

]

15 - T-Rectangle 100/160; Glukam Tinber | [0

Geometry

Distance I1:
Distance lz:
Total width I:
Height hy:
Height ha:
Total height h:
Roal pitch o
Rafter spacing e:
Cross-Section

Rafters:

Loads

Generate loads

Permanent loads

Roaf weight

Action category:

Snow load...

Action category:

‘Wind loads...

Height of eaves abave

ground ho:

Action category:

07550 [kN/m2]
Il Fermanent

Gz Snow (H>1000m asl ~

5,750 =] [ml

= ind

Insertion Point

Ko 000012 [m]
¥ 0.000/%]| [m]
Io: 0.0001%] | [m]

Fish-bellied girder

Figure 11.148: Dialog box Generate Purlin Roof

-
Generate Fish-bellied Girder

Cross-Section

Cross-section type:

Rectangle -

Crosg-sechion

cross-section Mo, 10

Begin Intermediste Mode End
(6 Rectangle 160/400: Glulam Timber GL24 ~ | (5] —— =
I_L 1
_sechi i h,
Crogs-section height on . m
- Start girder h: 4000 | [mm] —w | ¥
- Middle girder hm 230.000 5+ | [%]
[related to start girder)
Quter Nodes Settings
Start node: 1 - Structure: Taper;
End node: 2 - E @ Half
. () Full () Tapered
Girder Division and Numbering
Murmber of inner Interpolation:
n.odes: 5 @ Parabalic
First generated © Linear

L

section type list.

Figure 11.149: Dialog box Generate Fish-bellied Girder

For the generation of fish-bellied girders commonly used in timber construction the rectangu-
lar and ITS cross-section types (symmetric I-beams) are available for selection in the Cross-
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Generate 30 Frame

Geometry

Mumber of Span length
spans [m]

#Direction: 25 8.00015
*f-Dirsction: 3 5.50015»
Z-Direction: 3 4,200

Cross-Sections and Member Types.

Crogs-section
DoumnsinZ: (7 HEA 120 | Arcelorfital (Z011): Steel § 235 = | [ @)
Girders in%: [1-IPE 3001 Bitsh Stesl: Stes! 5 235 =[] @l
Girders inY: [13-F|D 24 | DIN 1013-1; Steel 5 235 @-

Support Type
[ Hinged (v WiY) - =

Insertion Point

xo: 00003l
oo noonis] )

o OOWE] m

23

z

Member type

Beam -
Beam -
Beam -

Figure 11.150: Dialog box Generate 3D Frame

support conditions.

3D hall

Use this generator to create regular frame models. The columns of the frame receive equal

Generate 3D Hall

Geometry / Supports | Partioning / Bracing | Cross-Sections [ Loads |

Geometry

[] Imegular frame spans

Numberof  Span length Total length
[m] m]

Length 6.500 26.000 5[

Width 5.000 20.000 [

Roof 5.000 20.000

Height of eaves he: 6.000 ]| [m] Tapered
Roof pitch o 1 Taper length

Height of ridge hr: [m]
' Le:[ 15500} m]

) Coupling members

(@) Purlins
Ridge offset or: [m]
Eaves offset De: [m]

Support Type
[Hinged (1YY NNY) BRI

Insertion Point

Xo: [m] ‘t],
Yo im)

0 iml

Figure 11.151: Dialog box Generate 3D Hall

Loads are defined.

This complex generator creates a complete hall including loads. Four dialog tabs are provided:
Geometry/Supports manages the system geometry, Partitioning/Bracing controls irregular grid
spacings and the arrangement of bracings. In the remaining two tabs, the Cross-Sections and

348
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Generate 3D Truss &J

Geometry

Humber of horizontal levels:
n: 2%
MHumber of spans:

A B

[ A |
Level In direction
No X ¥

1 5 5
Z 4 4
Span length
L: 5.000 5+ [m]

Secondary Bearing System
tveailable

Inilevel No.: 2

Purling in =-direction
[T Purling in -direction

Cross-Sections and Member Types

Cross-section Member type
Chords in . (7 HE- 120 Arceloriital (2071), Stesl & Heam -
Chords in'r: (7 HE- 120 Avceloriital (2071); Stesl § Beam =
Verticals: (7 HE- 120 Avceloriital (2071); Stesl Truss -
Diagonals: (7 HE-A 120 AvcelorMital (2071); Steel § Truss -
Puilins inx: [10 - T-Rectangle 100/200; Glulam Timber E Beam -
Puilins /- 1 -IPE 300 | Brtsh Steel; Steel 5 235 B Q) [Bem

Insertion Point

Xo: [m]
Yo: Il
2

Figure 11.152: Dialog box Generate 3D Truss

(www.raumtragwerke.de).

3D cell

I
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Use this generator to create a spatial load-bearing structure according to the Bernauer system

Generate 30 Cell
Geometry Top i —.
P inner beam
Top edge b N
op edge besm—, %,
[T Irmegular cell spans ALY — Inner column

Mumber Span length Total length

of spans [m] [m]
Lengh Lo s [ 2mai] [ 1sm0if
widh  weo 23] | moosl] [ eoons]
Heght  H: 13 | zooo]| [ zooos

Edit grid spacing and openings. l

"— Bottom edge beam

Cross-Sections and Member Types

Cross-zection ttember type
Cormer columns. [7 - HE-4 120 | ArcelorMittal [2011]); Steel 5 235 Beam
Top edge beams: [7 - HE-A 120 ArcelorMittal [2011]); Steel 5 235 Beam
Bottom edge beams: [7 - HE-4 120 &rcelorMittal [2011); Steel 5 235 Bearn
Taop intermal beams: [7 - HE-4 120 | ArcelorMittal [2011); Steel 5 235 Beam
Battom internal beams: [7 -HE-4 120 ArcelorMittal (2011); Steel 5 235 Beam
Intemal beams for walls: [1 -IPE 300 | British Steel; Steel § 235 Beam

Insertion Point

Xo: [rm]
v m
In: [m]

Figure 11.153: Dialog box Generate 3D Cell
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E it grid spacing and operings... l The generator creates a spatial cell with several fields. Use the button [Edit grid spacing and
openings] to open another dialog box where you can define openings as well as the grid ar-
rangement for irregular field spacings.

Dlubal —

Stairway
Generate Stairway [
Type Define Through
S | @ Covnates of comer poiis 4.6,
stairway hieight and length
[REITISISTITELCES | @ Coordinates of comer points A, 8,
; @ {7 e height and run
LE2 ! © Coodinates of all comer points =
% Coordinates of Comer Poinls i - - Step
® [m] ' [m] Z [m] a a
W, oo /= ] oo /= ] ooz -
ﬁ B: 0.000/2 175002 0.000/2 ) o g
& 4200 0000 2300 =3
E: 5 960 4750 380 & Landing —. b, L 3
% F 4200 - 4750 - 3950 Y
Cross-Sections and Member Types -
Stingers. [?-HE-ATZEIIAlceIliltaI (2011); 5teel 5 = Beam - C D F
Steps: [1E-He:tangle 200/200; &luminium EN-4y + Beam - -
Landing:  [7-HE-A 120 | Ausslorbital (201) Steel 5+ (0] (5] Beam - A 5
Dimensions.
First flight: Second flight Thire! flicght:
Number of steps n 1452 n2s 10
Staiway height hi 230002 Il nz: [ 18501 m]
Flight lenath I 42002 3] (il I2: 300023 m)
Landing Numbering
icbibacy el o baz | 1750Ep] (] With landing Fist rumbet
Step helght 0164 - 0.165 T Modss =
Step width 0300 0,300 T F Members 13712
Criterion 2s 1+a1 0628 - 0630 [F] Genarsts lep 0 bemeona®

Figure 11.154: Dialog box Generate Stairway

In the list, select the Type controlling the remaining parameters.

Spiral stairway
[ Generate Spiral Stairway ﬁ |

Center Point 0 Parameters
¥o 0.0/ m Ty | Inmer radivs R 12|
o 0.0 ml Tatal height H 4.215]v] ]
o 0.0Fwe] [m Spiral angle Wy 27000 x| [
Loweer Outer Point A Number of steps MS3 HE
Ha 305 [m] Step height AH 0.2 [m]
Vs o= m Step width Aw: 1.8 [m]
Beginning Number for Landing |
Modes: 1 Mo, of steps nL: L1 "..
Menbers = Step depth Ap 10/ )
Mumber of new
Nodes 53 e 10 stairsteps
Members: 85 4 landings
Cross-Sections and Member Types
Cross-section Member type
Outer stringer: [11 - U 180x75x20 | BS; Steel 5 235 Beam -
Inner stringer: [11 - L 18047520 | BS; Steel 5 235 Beam A
Steps: [10 - QRO 260412 | EM 10215-2:1957,; Stee '] Beam -

Figure 11.155: Dialog box Generate Spiral Stairway
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Generate Straight Line

(S

Nodes

Create nodes

Edge nodes
Start node i: 1

End node j: 2

Mew node numbering
First node k1 :
Last node kn : 4

Mode Mo, increment:
Mumber of new nodes: 25

Reference node Mo.: 0 -

mpy j

my

Members

Create members

Mew member numbering
First member m1 : 1=

Last member mn : 3=
Member Mo, increment:
Mumber of new members: 3=

Member type:

Beam -

Cross-section:

T - HE-& 120 | &rcelorkittal (2011); Steel 5

QMF=NE)

[ (0] 3 ][ Cancel ]

Lo

Figure 11.156: Dialog box Generate Straight Line

This function allows for generating straight lines based on new or already existing nodes. It is
also possible to create only nodes placed on an imaginary straight line.

Arc
Generate Arc ﬁ

Type of Arc Node Numbers, Arch Rise Coordinate of Node C a) Vertex between A-B:
7 Circle a1 - =

(7) Parabola B2 - E

() Hyperbola -

@ Catenary "

LN

Members Numbering

Mumber of members: Member type: First node Mo.:

105 Cable - I
Cross-section: First member Mo.:

12 - Cable PE 20 | Pfeifer; Steel 5 235

1%

SCEEIC:)

Catenary Parameters

ht: 075 [m] Le
hz: 075 [m] Lap:
ha: 075 [m]

Wertex (the lowest
point of the catenary)

345k [m] Parameter: 1.7
- Here:

[ Vertex of catenary 10 members

between &4-B

(0] 3 ] [ Cancel

Figure 11.157: Dialog box Generate Arc

First, define the Type of Arc: circle, parabola, hyperbola or catenary. Points A and B represent
both edge nodes of the arc, point C determines its arrangement. The Arch rise defines the sag.
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The length of a catenary is defined by the parameter L. The heights hi, h. and hs are interactive
values. The Parameter describes the constant a in the following equation of the catenary curve:

X—V ) .
y(x)=a- cosh(—xj +Vy where vxorvy:  displacementsinxory
a
Equation 11.1

The larger the number of members is, the more precisely the arc will be modeled as a polygonal

chain.
o
Circle
.
Generate Circle Arc &J
Geometry Plane YZ
Radius R: 87505 [m]
Start angle [T 30,005 [ Center Node
¥

End angle oz 180,001 [7] ) $% podes
Center node Mo, ic: 1 -
Mumber of new nodes n: 9E
Option [ Full circle
Numbering Position
First node Mo. iN: 2005 | ) Plane sy

3 Here:
First member Mo, i 20/%|| © Plane'rZ 7 h::des

() Plane ¥2
Cross-Section and Member Type

Crozs-zection Member type
Members: (1 -U 125465415 | Briish Stesl; Steel v |[A1] Beam -
]

2 & @ D= ([® ok [ cemes ]

Figure 11.158: Dialog box Generate Circle Arc

The circle or circle arc is defined by Radius and angles. The object will be created around a cen-
ter point that can be selected anywhere in one of the global planes.

Sphere
Generate Sphere &11
Geometry 6!
Mumber of planes npe: B 15
Mumber of meridianz w125 :
Radius R: 8.0005) [m] % 2::22
Center node Mo ic: 1 - w.‘ 14, meridian
Mumbering t 3 Here:
6 planes

First node Mo. iN: 25 14 meridians
First member No. in: 15
Cross-Sections and Member Types

Cross-gection tember type
Meridians: [ 1-U 12548515 | Bilsh Steel; Gteel 5 23F v | Beam -
Planes [2- FL 65x25412.8 | AvcelaMitial Stesl § 2 | Beam -
(oK) [ concel

Figure 11.159: Dialog box Generate Sphere

The larger the Number of planes and meridians is, the rounder the shape of the sphere will be.
Polygonal chains approximate the spherical form with each member representing a segment.
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Generate Bracing in Cells &J

Members of Bracing

Member type:

Buckling -

Cross-section:

3-L 5045 | Bitish Steel; Stes| § 235 -]

Mumber of first member

i 137 Continuous

Cells for Bracing l

Yirtual lines:

273

Modes of cell:

Al selected cells v] K

. Mote:

Mumber of cells for generating Each row in the drop down list box

X 5 denotes one cell

n:
ok ] [ Cancel

Figure 11.160: Dialog box Generate Bracing in Cells

for example between wall supports.

Cells are defined by four corner nodes, enclosed by members on all sides and placed in one
plane. In the generator dialog box, specify the Members of Bracing and the Cells for Bracing. You
can also use the [N\] function to select them in the work window by clicking the cell crosses.

Furthermore, Virtual lines make it possible to close cells so that bracings can be created as well
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11.8 Load Generators

The second group of generators helps you to apply member loads: On the one hand, it is pos-
sible to convert area loads (for example snow, wind) acting on the structural system into mem-
ber loads. On the other hand, you can convert free line loads and coating loads due to frost in-
to member loads.

To open the dialog boxes for generating member and area loads,

select Generate Loads on the Tools menu.

11.8.1 General Features

Settings for load generation

=§CL, Many generator dialog boxes offer you the [Settings] button (see Figure 11.167, page 357) that
opens the dialog box Settings for Load Generation used to control the tolerance for the integra-
tion of nodes in the load plane and to correct the generated loads.

-

.
Settings for Load Generation via Plane [iz-,l
Tolerance for '"Member Being in Plane’
Tolerance ype: @) Relative via angle max @z : 1,006 11
Absolute via distance max Az = | [m]

Tolerance for "Nodes Being in Line'
Tolerance ype: @) Relative via angle max @s 1,006 11

Absolute via distance max As = | [m]

Correction of Generated Loads

Distribution @ Mone

caonection: ) .
According to moment equilibrium of tatal loads and

generated member loads

Usage of Non-leaded Members for Cell Generation

Usage of Do not uze any member
hon-loaded
. @ Use all members
mermbers: Tolerance
Usze members parallel i
to boundary & b © =l 7]
@I @ @@ ak. ] | Carcel

L5 4

Figure 11.161: Dialog box Settings for Load Generation via Plane

Specifications in the settings dialog box are valid for all member load generators. The Tolerance
determines the conditions under which members or nodes are considered to be belonging to a
plane or line. Settings are possible by entering an angle or a distance. If nodes are lying within
the defined thresholds, RSTAB will recognize the cells and generate loads.

The dialog section Correction of Generated Loads allows for a comparison of the available area
loads with the determined member loads. The check sums are displayed in the dialog boxes
that appear after load generation and before the final conversion into member loads will be
performed (see Figure 11.171, page 360). In case of minor differences, it is recommended to
correct the distribution according to the moment equilibrium.

The following applies:

j(qmember +eorrect )AL = jqu Equilibrium of forces
Leell Scell
I(qmember +Qeorrect AL = .[qrdS Moment equilibrium
I-ceII SceII
where r=(xy) Distance to centroid of cell
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When correcting the generated loads according to the moment equilibrium the moment is
formed from the area loads to the centroid and then compared with the moment from the
member loads to the centroid. As a simplification, you may imagine the moment correction to
be a recalculation of the support forces. This support force will then be applied as line load to
the member. Take advantage of this correction option to create for example trapezoidal mem-
ber loads from variable area loads.

Settings in the dialog section Usage of Non-loaded Members for Cell Generation primarily con-
cern members that lie in an inclined position within the model. In the course of the load gen-
eration, the total area to be loaded will be determined first. Then, RSTAB finds out which mem-
bers are enclosing cells. Next, the cells are subtracted from the total area. When excluding a
member from the loading (option Remove Influence from members, see below), RSTAB will re-
locate its load to the remaining members of the plane or cell.

Now, the three options are explained by an example of a platform construction. We want to
apply only traffic loads to members running in direction X. Like the Y-parallel members the
inclined member is excluded from the load application, but depending on the setting it does
affect the creation of member loads.

X
N
AN

Figure 11.162: Platform construction with cells for load generation

>< '

e Do not use any member:
The load is applied uniformly to the edge members and the intermediate members. With
this setting all excluded members are ignored, which means applied internally for load
distribution. After calculating the cell area, the load is distributed to the allowed members
of the cell.

Figure 11.163: Result for Do not use any members
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o Useall members:
All unloaded members are excluded for the load generation. There is still a small problem
in the load distribution because of the large, generated cell 2.

Figure 11.164: Result for Use all members

e Use members parallel to boundary:
In this way, it is possible to exclude members lying in an inclined position. If the limit
angle between members @y is restricted to 40.55° in the Settings dialog box (see Figure
11.161, page 354), the load will be generated as expected.

Figure 11.165: Result for Use members parallel to boundary

Modify generated loads subsequently

After confirming a generator dialog box you find the generated loads transferred to load table
3.5. The additional entry Generated Loads appears in the Data navigator (see Figure 6.29, page
162). The generator parameters won't be lost because the original dialog boxes remain acces-
sible as input objects for changes. To open the initial dialog box again, double-click one of the
entries in the navigator. You can also double-click a generated load in the work window. The
original dialog box appears where you can adjust the parameters.

But if you want to treat the generated loads as isolated load objects, you have to release the
loads from the overall concept and split them into their components. Access to this function is
available in the load context menu that you open by right-clicking a generated load. Select
Disconnect Generated Load in the context menu to create the individual loads (see figure be-
low).
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Edit Generated Load...

Delete Generated Load

S %%

Disconnect Generated Load L\\)

Display Properties...

Figure 11.166: Context menu of generated load

You can also use the context menu of the generated load in the Data navigator.

11.8.2 Member Loads from Area Loads

11.8.2.1 Member Loads From Area Load via Plane

Convert Area Loads to Member Loads via Planes

Area Load Direction Member Load Direction Load Distribution Type
Perpendicular to @z Direction of generated member () Axes of angles
plare: loads: & Constant
Glabal related to =P () Global in¥.%, 2 @ Combined
poisgeiiEs ©YP | @ Losalins,y.z

©zP
Global related to tue (71 %L EE A T TR
area: YL @ Fully closed plane

2L () Empty, on members anly
Area Load Distribution Area Load Magnitude
@ Uriform Mode Mo. Magnitude
() Linear 1: 5| 5 25002+ [kN/m2] Area Load Direction 'z’
() Warying in direction: 2 . ) ]| (kMsm2]

2 = 3 ] ki)

Boundary of the Area Load Plane
Carner nodes: Ml
ote:
63.69.19.16 hd :1 @ Each raw in the drop down list box

denotes one plane!

Remove Influence from

Single members: Members parallel to member:

Convert Loads to Members No.
16-18.26-28.44-46,63.64,100-102,104-106,108-110

Ok ][ Cancel

L5 S

Figure 11.167: Dialog box Convert Area Loads to Member Loads via Planes

Area load direction

Decide whether the load acts perpendicular to the plane or globally related to the real or pro-
jected area. The dialog graphic in the right corner illustrates the selected load direction.
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Member load direction

The generated member loads can be set to be global or local loads (see chapter 6.2, page 153).
The difference is especially significant for non-linear calculations.

Area of load application

You have two selection options. Select Full closed plane when a surface exists in the load plane
between the members (for example wall or roof surface) which is not represented in the RSTAB
model. In this case, RSTAB converts the area load that acts on the entire plane to the members.
But if the construction consists only of members (for example lattice tower), select the option
Empty, on members only. Then, RSTAB charges only the effective or projected area that is pro-
vided by the member cross-sections as "load application surface". The load will be applied in
consideration of the member orientation.

Load distribution type

g You decide how the area load components will be assigned to the members. Select Axes of
T T T * angles for polygons that do not have a reflex angle. The intersection points of the bisecting
« T lines will be connected in such a way that application areas are created as shown in the picture
, R on the left. In this way, it is possible to distribute the area load clearly to the members without
ambiguity.

™ The angle axes method is not applicable for planes with reflex angles or for polygons. In such
cases, set the load distribution type to Constant. In addition to the angle bisectors, RSTAB will
; also determine the centroid of the plane. If the intersection points of the bisecting lines lie in

™ front of the centroid, triangular application areas will be generated. If they lie behind the cen-
troid, a line that is parallel to the member will be drawn through the centroid, forming an ap-
plication area with both angle bisectors.

Figure 11.168: Load distribution type Constant

Using this method results in the fact that areas are either not taken into account or applied
twice. The missing or remaining amount will be multiplied by a constant so that the sum of the
area and member loads is equal.

The Combined option determines the application areas of triangles, quadrangles and polygons
according to the angle axes method, where possible. If the method cannot be used, RSTAB
switches automatically to the constant load distribution. Therefore, the combined method is
set by default; RSTAB will select the appropriate method automatically.

Area load distribution

—n The load can act on the area as Uniform or Linear variable load. It is also possible to define area

loads acting freely Varying in direction of a global axis (for example height-dependent wind
load). Use the [Edit] button to open a dialog box where you can define the load parameters as
a function of the height levels.
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Varying Area Load Lé]
Varying Area Load in Direction 2 00 05 10 15 20 25 [kN/m2]
Level Area Load
Z [m] p [kN/m2]
0.000 150
8.000 150
15.000 2.80
20.000 2.80

G4

SZL ool

S 05

2 [m]

[

0K
Figure 11.169: Dialog box Varying Area Load

J

Cancel

2 B

wise, constant member loads will be generated.
Area load magnitude

=

In the left table column, enter the global ordinates of the Level. Assign the respective values of
the Area Load to the right. The graphic illustrates the current state of input.

3

Boundary of area load plane

When freely variable loads are set, you have to select the correction of the distribution accord-
the [N] function to select the nodes graphically in the work window.

ing to the moment equilibrium in the Settings dialog box (see Figure 11.161, page 354). Other-

!

()

When the load acts uniformly on the area, enter the load value into the enabled input field. For

linearly variable loads specify three node numbers with the respective loads. You can also use

3:.‘}(| L

The boundary is set by the corner nodes of the plane. Use the [\] function and click the rele-

Remove influence from

vant nodes one after the other in the work window. The plane will be marked in the selection
If the dialog box is opened repeatedly, the last entered planes may be preset in the Corner

B

color. The completely entered plane will appear in cyan color. At least three nodes are required
for defining a plane. The area does not need to be enclosed by members on all sides.

Itis possible to define different planes which appear then in the list Corner nodes.

.
T
F

nodes list. To avoid assigning double loads unintentionally to these planes, it is recommended
to empty the list in this case with the button [Delete all area load planes].

In the dialog section Remove Influence from, you can exclude members from the load applica-
opens.

tion (for example purlins or bracings). The selection is carried out member by member or by
entering a member template that is parallel to the load-free members. Again, it is recom-
mended to use the [\] function for graphical selection.

Click the [Settings] button shown on the left to open the dialog box Settings for Load Genera-
nodes in the load plane or correct the generated loads.

tion (see Figure 11.161, page 354). Then, you can adjust the tolerance for the integration of

Use the button [Assign load correction factors] to scale the loads for particular members. In

this way, you can consider for example the effects of continuity of a roof sheathing on the

edge rafters in order to generate reduced member loads there. The following dialog box
I Program RSTAB © 2013 Dlubal Engineering Software
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Assign Correction Factors to Members L&J
Correction Factors for Loaded Members
List of Members Factor
26 0.850
100-102 0.800
[ -]
ENIERIEN
i (25 [
Rest Members
Mernbers with factor 1.00:
16-18.27.28.44-46.63.64,104-106.108-110
? F Cancel

Figure 11.170: Dialog box Assign Correction Factors to Members
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Use the [N] buttons to select the members in the work window. Then, you can scale them

with a Factor.

Click [OK] to start the generation of member loads. An overview appears with information

about the cells and loads.

Info About Conversion of Area Load to Member Loads

Total Generated Loads in Direction

ZPfrea I Phembers
®: 4102 [kN] % 3959 [kN]
v 000 [N v 0.00 kN
z: 46075 [kN] z: 45235 [KN]

Cells Selected for Generation
T Mumber of cells: I Cell area:

§ 188217 [m2]

Convert Loads to Members No.
16-18.26-28,44-46 63,64,100-102,104-106,108-110

(&) (&)

Total Mement to Origin

ZPérea
®: B85435 [kMm]  %:
¥ B520.47 [khm] ¥
Zs 51281 [Nm]  Z:

Inadmissible Cells for Generation

I Mumber of cells:

Inadmissible cells:

=)
I Phembers
FET214 [kNm)]
530359 [kNm)]
-496.43 [kNm]
I Cell area
[m?]
@ ||E| |
[1]:4 Cancel

L

Figure 11.171: Dialog box Info About Conversion of Area Load to Member Loads

If inadmissible cells are listed, RSTAB was not able to assign the loads without ambiguity. Use
the eye button [Show Current Inadmissible Cell] to highlight the cell in the graphic. To show a
list of reasons why the cells are invalid, click the [Info] button. Often, removed borders of the
cell (that means edge members excluded from load application) or crossing members that are
not connected are responsible for problems occurring when converting loads.

In the dialog section Total Moment to Origin, the determined member loads are compared with
the applied area loads. In case of differences, you can use the [Back] button to access the initial
dialog box where you can change parameters. Specifications are to be adjusted in the dialog

box Settings for Load Generation (see Figure 11.161, page 354) that you can access by using the

[Settings] button.

The buttons at the bottom left in the info window are reserved for the following functions:

Button | Description

The dialog box Convert Area Loads to Member Loads opens again and you can adjust
the generation parameters.

[©] | @

RSTAB shows you the work window where you can change the view (view mode).
To return to the Info window, right-click into the work window or use the [Esc] key.

Table 11.15: Buttons in Info window for converted member loads
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11.8.2.2 Member Loads From Area Load via Cells

=
@

al

Convert Area Loads to Member Loads via Cells
Area Load Direction Member Load Direction Load Distribution Type
Perpendicular to @z Direction of generated member () Awes of angles
plane: loads: ) Constant
Glabal related to P () Glabal in¥, %, 2 @ Combined
projected area: @ YP ©@ Localiny, . 2
®=zP
Global related totrue () 3L R DT DL
ares: &L @ Full closed plane
2L () Empty, on members only
Area Lead Distribution Area Load Magnitude
@) Unifarr Made Mo Magritude:
() Linear 1: ) k) 250/ [kNAmE] Area Load Direction 'z'
(71 Yarying in direction: 2 x T g
z > 3 ] khm)
Cells with Area Load
Wirtual lines:
= Mote:
Each row in the drop down list box
denotes one cell
Modes of cell:
I Mumber
All selected cells v] @ of cells: 2
Remove Influence from
Single members: Members parallel to member.
b =
5 78 =
Convert Loads to Members No
99.103.107
] RXX
ok ) [ Conce

Figure 11.172: Dialog box Convert Area Loads to Member Loads via Cells

This dialog box is similar to the dialog box Convert Area Loads to Member Loads via Planes de-
scribed on page 357. RSTAB already checks the existence of cells in the model when opening
the dialog box. Available cells are represented by cell crossings. Cells are zones defined by
three or more corner nodes, enclosed by members on all sides and placed in one plane.

The load generator via cells cannot be used for wind loads, for example on a hall wall with col-
umns: RSTAB does not recognize any cells because members are missing between the foot-
ings. In such a case, you can create Virtual lines by clicking the start and end node using the [X\]
function. In this way, cells are closed artificially and can be recognized by the generator.

The Nodes of cell can be selected with [\] one after the other in the graphic. After the genera-
8 tion an overview with information about cells and loads appears.

Click the [Settings] button shown on the left to open the dialog box Settings for Load Generation
(see Figure 11.161, page 354). Then, you can adjust the tolerance for the integration of nodes in
the load plane or correct the generated loads.
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11.8.3 Other Loads
11.8.3.1 Member Loads from Free Line Load

r ~
Convert Free Line Load to Member Loads &J

Line Load Direction Member Load Direction
Perpendicular to Bz
plate: Pa
Globsl relatec to WP 5 Global in3, Y. 2 o E}IIEI:@ B
projected line length: P e, g2

B 2P
Global related to true (70 =L
line length: WL

@ ZL
Line Load Position Line Load Magnitude

MNods Mo.
Mode A ED oa 25021 pnsml Line Load Direction 'ZL'
EB: 26 :! 1) 4505 | [kN/m]
X
Y
z

Remove Influence from
Single members: tembers parallel to member:
25.101.130-132,134 T 8 5|2
Convert Loads to Members No.
2.16.17.26.100,103104.707

LS 4

Figure 11.173: Dialog box Convert Free Line Load to Member Loads

Use this dialog box to define free line loads for example for girder grillages in order to prorate
the loads to the members.

The correct load assignment requires specifications for Line Load Direction and Member Load
Direction, where applicable. These dialog sections as well as the option for Remove Influence
from is described for the function "Member Loads From Area Load via Plane" on page 357.

The Line Load Magnitudes can be defined constantly or linearly. The Line Load Position can be
defined graphically with the [\] function by clicking the start and end node. If the line load is
directed perpendicular to the plane, enter the help node C additionally.

Click the [Settings] button shown on the left to open the dialog box Settings for Load Generation
(see Figure 11.161, page 354).

11.8.3.2 Member Loads from Coating

Convert Coating Load to Member Loads Ié]

Nembers with Coating Load

Members No:

61-64,96,93 “!

Coating W f

Thickness 3 \ 1

L 0.801% ¢ [cm]

Specilic weight of coating _ \

15! 1.00[]e] tesms) -1
. pP=S-t-Ys
=

Figure 11.174: Dialog box Convert Coating Load to Member Loads
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- Members with Coating Load can be entered directly or determined graphically with [\]. The Coat-
4 ing is to be defined by the thickness and the specific weight.
_i Use the [Info] button shown on the left to check the coating areas As of the selected member
cross-sections to be applied for determining the ice load. The areas are related to the center
lines of the ice load as shown in the dialog graphic (Figure 11.174). Thus, loads will be deter-
mined correctly even for small cross-sections with many edges.
=Y 11.8.3.3 Loads from Movements
f Generate Loads from Movements [iz-r
Objects with Load
Members Ma.: .
56 B DA Y *I =
z
Vector of acceleration
Acceleration
a: 175015 | (mis?) @
Definttion of the vector of acceleration
Type:
Axig:
@ Two points

+,
Coordinates

1zt point

e

12,5005
W

-
2,2
a
—~m
1. 2)
2nd point
6.2501 5| [m]
-5.000
Z: 709415

=

<3

5000 [l

@) @)

L

B4 | [m]

<3

&

B

Figure 11.175: Dialog box Generate Loads from Movements

mass is determined from the self-weight.

g

4

| |

Cancel

(0] 3
select them also graphically with the [\] function.

buttons.

The generator creates loads as a result of an acceleration acting on particular members. The
Specify the acceleration in the dialog section Vector of acceleration. You can also use the but-

In the dialog section Objects with Load, enter the numbers of the relevant members. You can
mined from the velocities available on two points.

ton shown on the left to [Open] a separate dialog box where the acceleration can be deter-

Click [OK] to create the loads for the currently set load case.

In the dialog section Definition of the vector of acceleration, you decide if the vector is related to
a global axis or defined by two points. The vector can be defined graphically by using the [\]
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11.8.4 Snow Loads
11.8.4.1 Flat/Monopitch Roof

Generate Snow Loads - Flat/Monopitch Roof &J
Snow Load Parameters Additional Snow Loads FlstMonopitch Root
According to Standard:  EEIEN 1991-1-3 - Diifted snow load acc. to 5.3.4(3)
National Annes: I=5s - Snow overhang...
Zone number 7. 2—v 6 Snowguard / obstacle. .
Altitude A | 32000001 [m]
[ S— Coefficients
load =k 2005 - | khim2) Exposure Ca: 1.00015 )
| Themal
Topography type: Marmal | coefficient Ct: 1.000
Roof Geometry Position of Drifted Snow Load
MNode Mo,

Mode & a [

B: EEN R

C-= :3

D: 3%
Load Case to Generate Load Case for Drifted Snow Load
dicst: 7 - [ (@] =

Load Distribution Type
Axes of angles @ Combined
Constant
Remove Influence from Incinationies 3001
Single members: tembers parallel to member: et Eraw loaas o Members Tiol
EN 5]
8306 4| 46 J5) |2 351315,23.25 41-43,5193, 9597 33101
BIEEEED ) (e
"

Figure 11.176: Dialog box Generate Snow Loads - Flat/Monopitch Roof

Flat and monopitch roofs are managed together in one dialog box. The shape coefficients for
flat roofs or roofs with one-sided inclination are taken into account according to EN 1991-1-3
and DIN 1055-5.

First, define the standard and, if necessary, the national annex in the dialog section Snow Load
Parameters. The setting controls the input fields enabled for access.

Use the [Info] button to open a map where the snow load zone Z can be selected graphically.
Based on your specifications, RSTAB determines the characteristic value of the snow load s« on
the ground, taking account of the altitude A (see level).

e

Use the three check boxes in the dialog section Additional Snow Loads to decide if other snow
loads are considered:

e Snow accumulations because of snow drift
¢ Snow overhang on eaves
e Snow loads on snow guards

Use the [Edit] buttons to define the parameters for snow overhang and snow guard.

2
If required, you can adjust the exposure coefficient C. (EN 1991-1-3, table 5.1) as well as the
thermal coefficient C;: (EN 1991-1-3, clause 5.2 (8)) in the dialog section Coefficients.

E Define the Roof Geometry by means of the roof corner nodes A to D in accordance with the dia-

log graphic. You can also use the [\] function to determine them graphically in the work win-
dow. The plane will be marked in the selection color. At least three nodes are required for de-
fining a plane. The area does not need to be enclosed by members on all sides.

The Position of Drifted Snow Load can be defined by the edge nodes of the roof area.
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In the dialog sections Load Case to Generate and Load Case for Drifted Snow Load, you specify
the load case numbers for the load generation. Snow load cases can be created with the [New]
button.

The dialog sections Load Distribution Type and Remove Influence from are described for the
generator function "Member Loads From Area Load via Plane" on page 358.

= Click the [Settings] button shown on the left to open the dialog box Settings for Load Genera-
tion (see Figure 11.161, page 354).

Use the button [Assign load correction factors] to scale the loads for particular members. Spec-
ifications will be entered in a separate dialog box (see Figure 11.170, page 360).

After confirming the generator dialog box with [OK], RSTAB shows you the results of the load
generation for all load cases in an overview. Thus, the acting area loads can be compared with
the converted loads. Before the loads are transferred to RSTAB, you can click the [Back] button
to access the initial dialog box where you can change the parameters of the loads.

11.8.4.2 Duopitch Roof

r 5
Generate Snow Leads - Ducpitch Roof ﬁ

Snow Load Parameters Additional Snow Loads Duopitch Root

According to Standard:  EENEN 1991-1-3 - LCiifted show load acc. to 5.3.4(3)
Wational &nnex: J=5F5 - [ 5now overhang...

Zone number Rs [ Showguard / chstacle. .

Ground snow Coefficients

load =k 1,205+ [kMin 2] Exposure Ce: 1.0001 Hi(c). s
Thermal
Topography type: cosfficient Ct: 1.000 1>
Roof Geometry Position of Drifted Snow Load
Node No. Dritted snaw load via Uz instead uy
A Node &[] o
B: B:[¥ E:[@ AP
[ [ F: [

Load Cases for Drifted Snow Load

LCs3a: LCI -
[VILCsap: LCID »
@lCs2e: O

Load Cases to Generate
LCs1a: LCB
WILCs1p: LCT
LCs1e: LCB

Load Distribution Type

() &xes of angles @) Combined ncination a1: 501
() Constant :[2; 50 7]
Remove Influence from
Single members: Members parallel to member: e e rw loans on Members Tkl
= =
B30 @ = || 3-8.1318,23-28.41-46,91-93,95-97,93-101,103-105,107-109
[~ = FETy

L

Figure 11.177: Dialog box Generate Snow Loads - Duopitch Roof

First, define the standard and, if necessary, the national annex in the dialog section Snow Load
Parameters. The setting controls the input fields enabled for access.

= Specify the parameters as described in the previous chapter. The Roof Geometry of a duopitch
roof is defined by the roof's corner nodes A to F in accordance with the dialog graphic. You can
also use the [\] function to determine the nodes graphically in the work window.
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In the dialog sections Load Cases to Generate and Load Cases for Drifted Snow Load, you specify
the load case numbers for the load generation. Alternative load cases will be created when
additional snow loads (for example DIN 1055-5, figure 4) or shape coefficients (for example

EN 1991-1-3, figure 5.3) are taken into account. The relevant snow load cases can be created

Terrain categony:

Categary | - 6

w0 24000

Base Geometry Roof Type and Geometry

&

Load Cases to Generate

[FILC w

Set Wind on Side
@ 4-B
B D-E

LCS -

[

Load Distribution Type

) Axes of angles
_) Constant

Remove Influence from
Single Members:
34-353

Members parallel ta member:

&
@@= BE & E (=

[ Generate Wind Loads - Vertical Walls &J‘
Welocity Pressure Wertical VWalls
According to Standard. EEIEM 133114 = Structure height
Mational Ares: I=DK - [o: T1.000[2 ] m]
‘wind zone: Iiv @

Fundamental wind velocity

- | [mis]

Mode Mo Type: () Flat/monopitch roof...
MNode l: A1 ‘:1 g @ Duopitch roof
J: NS Node No.
& 2 [ A 61T | E:
L: 55 [ B 3] F:
C 6%
D: Bl

@ Combined

EY

Node Mo

Generate Wind Loads on Members No.

211,12.21,22,31,32,39.40 51-64,71-74,92-94 10711011211

ok Cancel

A2

L%

wind velocity vso.

loads.

Figure 11.178: Dialog box Generate Wind Loads - Vertical Walls (roof geometry: Duopitch roof)
First, define the standard and, where applicable, the national annex in the dialog section
Velocity Pressure. The setting controls the input fields enabled for access.

Wind zone and terrain category can be selected graphically in a map that you open with the
[Info] button. The structure height h is not taken over automatically from the model but must
be specified. Based on your settings, RSTAB determines the basic value of the fundamental

Click the [Edit] button shown on the left to access more coefficients used to determine wind
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Coefficients for Wind Load Generation [&J

Velocity Pressure Coefficients

Coefficient of orography Co: 1.0005

Coefficient of wind direction Cdir: 1.0001%

Coefficient of season Cseason 1,000

Coefficient of turbulency ki: 1.0005

Temain factor

@ According to 4.3.2

User-defined kr: 0170
Air density p: 1,255 8| [kaim?]
j T_ @ [ Ok ] | Cancel |

L 4

Figure 11.179: Dialog box Coefficients for Wind Load Generation

The walls are determined by the Base Geometry (nodes | to L for base area, bottom) and the
Roof Type and Geometry (nodes A to D or F for roof planes, up). In case of roof overhangs, speci-
fy the upper wall nodes, not the roof nodes. As shown in the dialog graphic, wind loads can be
generated for building objects closed on all sides with a quadrilateral base area. Please note
when entering geometry that the start nodes / and A must lie upon each other. Moreover, the
direction of clicking nodes must be consistent when determining the base and roof area. You
can also use the [N\] buttons to define base and roof geometry graphically.

In the dialog section Load Cases to Generate, enter the load case number for the load genera-
tion. With the [New] button you can create a wind load case.

The wind direction is defined in the dialog section Set Wind on Side. The wind acts perpendicu-
lar to the specified line.

The dialog sections Load Distribution Type and Remove Influence from are described for the
generator function "Member Loads From Area Load via Plane" on page 358.

Click the [Settings] button shown on the left to open the dialog box Settings for Load Generation
(see Figure 11.161, page 354).

After confirming the generator dialog box with [OK], RSTAB shows you the results of the load
generation in an overview. Thus, the acting area loads can be compared with the converted
loads. Before the loads are transferred to RSTAB, you can click the [Back] button to access the
initial dialog box where you can change the parameters of the loads.
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11.8.5.2 Flat Roof

Generate Wind Loads - Flat Roof &J
Welocity Pressure Flat Roaf
According to Standard: EENEN 199114 Structure height EliETp S SR e
Mational Ares: B ONBM - [o: 112507574 [m]
‘wind zone: 23 - 5
Terrain category: Category Il - 5 h
Fundarnental wind velocity
Wb 23005 ¢ [mis] ﬁ
Roof Geometry Eaves Type
Made No @ Sharp-edged eaves area
Mode A 61 % | (B %) with attic
B: 53 ‘:1 hp: e Il
. E
C: 9 o 1 Rounded eaves area
B: 3% 73 |

) Beveled eaves area

a: =0 | 1

Load Cases to Generate Set Wind on Side
@iCw: L8~ [ [@ © 4B
@icw: 3 - [5][E BT

Load Distribution Type

) Axes of angles @ Combined
) Caonstant
Remove Influence from
Single members: - Members parallel ta member: - Generate Wind Loads on Members No.
"
TI7E a3 |2 91-34,107-110
PEIEE D —

Figure 11.180: Dialog box Generate Wind Load:s - Flat Roof

RSTAB considers a roof to be a flat roof if the roof inclination is o < 5°.

First, define the standard and, where applicable, the national annex in the dialog section
Velocity Pressure. The setting controls the input fields enabled for access.

Specify the parameters as described in the previous chapter. The dialog section Eaves Type is
linked to the interactive dialog graphics to the right illustrating the individual settings.

As described for example in EN 1991-1-4, table 7.2, several load cases must be taken into ac-
count for a flat roof. In the dialog section Load Cases to Generate, specify the load case numbers
for the load generation. The compression loads are created in the load case LC w+. The suction
loads are generated in LC w-. The relevant load cases can be created with the [New] button.

After confirming the generator dialog box with [OK], RSTAB shows you the results of the load
generation for all load cases in an overview (see Figure 11.183, page 371). The dialog tabs rep-
resent an important checking option because you can see for each load case the external pres-
sure coefficient cpe 10 and the external pressure we displayed by zones.
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”

Generate Wind Loads - Menopitch Roof

[S=)

Velocity Pressure

According to Standard: EENEM 199114
National Annex: = MEM -

‘wind zone:

Terrain cateqory:

Roof Geometry

Mode No.
Node & &%)
B: 63 &J
C GRS
D 3%
Load Cases to Generate
Micw: 17~ () [E
Flicw: e - [(][E]

Remove Influence from
Single members:
38-40

&)
2 @ @E & & (@

Structure height
h: 14,0005 ¢ [m]

()
Categary || - @

Fundamental wind velocity

¥bo: 2950

Wonopitch Roof Parameters.

Desk roof inclination

o 5.0 [
‘wind direction
e: 180.0 [

Set Wind on Side
@A-B JB-C
9C-D °

Load Distribution Type
) Awes of Angles

_) Canstant

Members parallel ta member;

[mi=]

@ Combined

Monopitch Root

EY

Generate Wind Loads on Members No.

35,13-15,23-25.41-43 61 6291102

0k Cancel

A2

L%

[New] button.

Figure 11.181: Dialog box Generate Wind Loads - Monopitch Roof

First, define the standard and, where applicable, the national annex in the dialog section
Velocity Pressure. The setting controls the input fields enabled for access.

Specify the parameters as described in chapter 11.8.5.1. The Monopitch Roof Parameters are
determined automatically from the roof geometry and the side where the wind blows.

As described for example in EN 1991-1-4, table 7.3a, several load cases must be taken into ac-
count for a monopitch roof. In the dialog section Load Cases to Generate, specify the load case
numbers for the load generation. The compression loads are created in the load case LC w+.
The suction loads are generated in LC w-. The relevant load cases can be created with the

Use the button [Assign load correction factors] to scale the loads for particular members. In
this way, you can consider for example the effects of continuity of a roof sheathing on the
edge rafters in order to generate reduced member loads. Specifications will be entered in a
separate dialog box (see Figure 11.170, page 360).
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11.8.5.4 Duopitch/Troughed Roof

r ~
Generate Wind Loads - Duopitch/Troughed Roof &J

Velocity Pressure DuopitchTroughed Roof

According to Standard. EENEM 193114 Structure height

M ational Annes: mGIsT - h: 1180051 ]

S —
————— — H=: 350E | [m]
Terain category: lcategﬂf}'”—'J )

Fundarnental wind velocity

¥ 2500 ¢ [mis] @

Roof Geometry Duopitch Roof Parameters
Mode Ma. Mode Mo Dresk roof inclination
' §1 % | D: 9B e 50 [
3[Ty| E 65 [Ty || oz 5011
C: B :; F B3 :; Wind direction
Q“‘ -H oo [
Load Cases to Generate Set Wind on Side
Fitw: 7~ [ [@ 4B B-C-D
Few: 8~ [3|[E ~D-E JE-F-A
@iCwi: 18 = (9] [E]
w10~ [5][E
Load Distribution Type
) Awes of angles @ Combined
~) Canstant
Remove Influence from
Single members: Members parallel ta member: Genraie Wi Loads oo Hemhers Hal
sl M a2 38.1318.23-28,41-46,61-64.91110
PEIEE D —— |

Figure 11.182: Dialog box Generate Wind Loads - Duopitch/Troughed Roof

First, define the standard and, where applicable, the national annex in the dialog section
Velocity Pressure. The setting controls the input fields enabled for access.

Specify the parameters as described in chapter 11.8.5.1 on page 366. The Duopitch Roof
Parameters are determined automatically from the roof geometry and the side where the
wind blows.

As described for example in EN 1991-1-4, table 7.4a, several load cases must be taken into ac-
count for a duopitch roof. In the dialog section Load Cases to Generate, specify the load case
numbers for the load generation. The compression loads are created in the load case LC w+.
The suction loads are generated in LC w-. Combinations (compression on one side of the roof
and suction on other side) are defined as LC w-/+ and LC w+/-. The relevant load cases can be
created with the [New] button.

After confirming the generator dialog box with [OK], RSTAB shows you the results of the load
generation for all load cases in an overview. The dialog tabs represent an important checking
option because you can see for each load case the external pressure coefficient ¢ye10 and the
external pressure we displayed by zones.
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Info About Generation of Wind Loads - Duopitch/Troughed Roof ﬁ

Duopitch Roof Dimensions DuopitchTroughed Roof

h: 11.800) [m] bF: 5.000 [m]

b: 20,000 [m] dF: 2.000 [m]

d: 25.000 [m] dH: 10,500 [m]

e: 20,000 [m] di: 2.000 [m]

a. OIS [m] g | TIn){in]

ol 50 ] Jaizs" e: 0.0 7

w2 50 [ ugzs®

LC7 |Lcg L3 | Loio
External Pressure Coefficient  External Pressure
Cpe,i0 we [kHim2]
Zone  F 0.000 F: 0.00
G 0.000 G 0.00
H: 0.000 H: 0.00
I: 0.000 I: 0.00
J: 0.200 J: 019
Generated Total Wind Loads Total Moments ta Origin
P aea: F.72 [kN] 12557 [kMm]
IP: 772 [kN] 12253 [kMm]
Cells Selected for Generation Inadmissible Cells for Generation
I Mumber of cells: I Cell area: I Mumber of cells: I Cell area:
43 978727 [m?] [m?]

Inadmissible cells:
Generate Wind Loads on Members No.

3-8.13-18.23-28.41-46 61-64.91-110

[ ok

" 4

[ Cancel ]

Figure 11.183: Dialog box Info About Generation of Wind Loads - Duopitch/Troughed Roof

Before the loads are transferred to RSTAB, you can click the [Back] button to access the initial
dialog box where you can change the parameters of the loads.
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11.8.5.5 Vertical Walls with Roof

Generate Wind Loads - Vertical Walls with Roof &J
Welocity Pressure wertical Walls with Roof
According to Standard. EBIEM 199114 Structure height
Mational Ares: EHSR - [o: 95007514 [m]
Wind zone: 27 v 5 s
N 28015 [m]
Terrain category: Category || - ﬂ
Fundarnental wind velocity
Wb 27.0005 ¢ || [mds] ﬁ
Base Geometry Roof Type and Geometry
Mode No Type: Flat/monopitch roof... =
Node |t 61 [ % E © Duopitch roof
J: 3 ‘:1 Mode Mo MNode Na.
K: [ ‘:1 A E1 ‘:1 E ES “‘
L: 83 [T B G F 8%
C 6%
D: 9 Ba
Load Cases to Generate Set Wind on Side
JLows:  LEW0 - (] (@ 5) - B B-C-D
dicw: o~ (5] [@E D= B <l
LT w-f+ 5
LT wd-: = | |
Load Distribution Type
Ares of angles @ Combined
Conztant
Remove Influence from
Single members Members parallel ta member: Generate Wind Loads on Members No.
T 7"@1 =) ,E :5;’1 \_ @ ak. Cancel

LS A

Figure 11.184: Dialog box Generate Wind Load:s - Vertical Walls with Roof (roof geometry: Duopitch roof)

First, define the standard and, where applicable, the national annex in the dialog section
Velocity Pressure. The setting controls the input fields enabled for access.

Specify the parameters as described in chapter 11.8.5.1 on page 366.

As described for example in EN 1991-1-4, table 7.4a, several load cases must be taken into ac-
count for a duopitch roof. In the dialog section Load Cases to Generate, specify the load case
numbers for the load generation. The compression loads are created in the load case LC w+.
The suction loads are generated in LC w-. Combinations (compression on one side of the roof
and suction on other side) are defined as LC w-/+ and LC w+/-. The relevant load cases can be
created with the [New] button.

Use the button [Assign load correction factors] to scale the loads for particular members. Spec-
ifications will be entered in a separate dialog box (see Figure 11.170, page 360).

After confirming the generator dialog box with [OK], RSTAB shows you the results of the load
generation for all load cases in an overview (see Figure 11.183, page 371). The dialog tabs rep-
resent an important checking option because you can see for each load case the external pres-
sure coefficient cpe 0 and the external pressure we displayed by zones.
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12. File Management

This chapter explains how data is organized in the Project Manager and how recurring model
components are managed in blocks. In addition, the chapter describes the data import and
export with the integrated interfaces for exchanging data with other programs.

12.1 Project Manager

In structural analysis, a project is often subdivided into several models. The Project Manager
helps you to organize data of your Dlubal applications. You can also use it for managing RSTAB
models within the network (see chapter 12.3, page 393).

The Project Manager can be left open as a stand-alone application when working in RSTAB.

To open the Project Manager, select Project Manager on the File menu, or use the toolbar
button shown on the left.

E File Edit View Insert Calculate Results Tools Table Options Add-on Modules Window
B9 & pE oo FAREES 71| ¥4 LCT -Imposed load - floor ™
H@mA P A2 D RRAAGF RAE S

G . G rad oM o
- /; Project Manager

Figure 12.1: Button Project Manager in the toolbar

Itis also possible to access the Project Manager in the model's General Data dialog box.

Edit Model - General Data [0
General | Options | History
Model Name Description
Steel frame hall 3D steel frame hall according to EN 1550
Project Name Description
_J Demo j Sample structures
Folder: @ @
C:\Users'PublictDocuments'\DiubalProjects S TAHL [ Project Manager, L
Type of Model Classification of Load Cases and Combinations
O 1D-inX According to Standard: National annes:
~ —
5 2D -in X2 152X BEN 1590 > ZiZBS -
= F A= 4
© 2D -in XY -

1T { Create combinations automatically

@ 3D @ Load combinations

() Result combinations for linear analysis only)

Positive Orientation of Global Axis £

() Upward
@ Downward
Comment
-
ok ] [ conce ]

Figure 12.2: Button Project Manager in the dialog box General Data

When you open the Project Manager, the following multi-part window appears. It has its own
menu and toolbar.
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& Project Manager o | B ||
Project  Model Edit Archive Data View
D v [D ED X B E Current Praject: ‘;‘Stael Structures and Systems ﬂ Current Template Category | Default j
Project Navigator 3 %|[ oo RFEM  RSTAB | RXTIMBER | COMPOSITE-BEAM | A
—3’ Projects Model Narr;a Description Type Members  LC Results Report  Weight [t] Dimensians [m]
H [ Building AB L L E 2
H = a RSTAB-Example-01 | Frame 2Din XZ 4 2 ™ O 0.522  7.500 x0.500 x 5.250
-4 Examples
3 Exemples RX-TIMBER I RSTAB-Example-02 | Tensegrity ED) 9| 4| M O 0309 2.250 £ 2.232 x 8.250
d - 0 a RSTAB-Example-03 [ Truss 2DinXZ 27 8 = =] 0.757 [ 25.500 x 0.500 x 5.250
i - Projects P
.21 Steel Structures and Systei a RSTAB-Example-04 | Framework E] 56 4 [v] [v] 8.211 [ 20.500 x 2.500 x 1,750
& Templates % RSTAB-Example-05 | Hall with steel E]Y 112 16 = ] 19.433 [ 20.500 x 30.500 x 8.250
) Default a RSTAB-Example-06 | Hall frame 2Din XZ [ 4 [l [ 2,072 (20.500 x 0.500 x6.250
« m 3
Details B X || Preview 1 x
Model Mame RSTAB-Example-05 =
Description Hall with steel beams |z
Type 3D
Nodes 65
Members 112
LC 16
co 394
RC 2 2
] m b
Thumbnails o x
A _—|lrT
i
« . » RSTAB-Example-01 RSTAB-Example-02 RSTAB-Example-03 RSTAB-Example-04 [gR=B=wiiliEail] RSTAB-Example-06 -
p p p p p p
Ready Selection: Model RSTAB-Example-05 Objects Count: 6

Figure 12.3: Project Manager

Project navigator

A navigator listing all projects in a tree structure is displayed on the left. The current project is
set bold. To select another project, double-click the relevant entry or use the list Current Project
in the toolbar. The table to the right of the navigator lists the models contained in the selected
project.

Table of models

The models are arranged in several tabs, sorted by Dlubal applications. The RSTAB tab lists all
RSTAB models contained in the selected project. The Model Name and Description as well as
significant model and file information including the name of the user who created and edited
the model are displayed respectively.

To adjust the column display, select Manage Register Columns on the View menu of the
Project Manager, or use the toolbar button shown on the left (see page 383).

Details

This part of the window shows all information available for the model that is selected in the
window section above.

Preview

The selected model is displayed in a preview. The size of the preview window can be adjusted
by moving the upper edge of the window.

Thumbnails

The bottom area of the Project Manager offers you a graphical overview about the models
contained in the selected project. The thumbnail images are interactive with the table above.

Details @) x Use the pins to minimize particular window parts. They will be docked as tabs in the footer.
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12.1.1 Project Management

Create a new project
To create a new project,
¢ select New on the Project menu of the Project Manager or

o click the button [New Project] in the toolbar shown on the left.

&) Project Manager

Project Model Edit Archive Data View

D*"_-’AED X & EER)
. X

Figure 12.4: Button New Project

The dialog box Create New Project opens where you enter the Name of the new project. Then,
select the Folder in which you want to save the models. Use the [Browse] button shown on the
left to set the directory. You can also add a short project Description. It will be shown in the
header of the printout report and has no further relevance.

Create New Project &J
New Project
Mame Drescription
Project: 2mz5 Casina Rainbow Valley
Flace
project -
under: ) Examples j
Falder: C:AUszershPublichDlubalsProjects'E xamples 201 2-5 E
j & ak. ] I Cancel I

L5 4

Figure 12.5: Dialog box Create New Project

Itis also possible to create sub-projects in the Project Manager by selecting a project in the list
Place project under. The new project will be displayed as sub-project in the navigator. If you do
not want to use this setting, select the list entry Projects on the top of the list. Then, the project
will appear as main entry in the navigator.

After clicking [OK], a new folder with the project name will be created on the local or network
drive.
Connect existing folder
To integrate a folder containing already several RSTAB models as a project,
¢ select Connect Folder on the Project menu of the Project Manager or

e use the button [Connect Folder] in the toolbar shown on the left.

g Project Manager

Project Model Edit Archive Data Wiew
0 @@ & X BFE E

Project Mavi = - o x
| Connect Folder (Ctrl+Q)
—3 Proje

Figure 12.6: Button Connect Folder

It is irrelevant on which local or network drive the folder that you want to connect is located.
It will be included into the file management and left at its location - similar to the creation of
a shortcut on the desktop. The information is saved in the ASCII file PRO.DLP in the folder
ProMan (see chapter 12.1.4.3, page 385).

Dlubal ——
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@ A dialog box opens that is similar to the dialog box shown in Figure 12.5. Enter the Name and

Description of the project, and use the [Browse] button to set the directory for the relevant
Folder. If a project is specified in the list Place project under, the connecting folder must be con-
tained within the directory of this project. The folder will then be managed as a sub-project.
But if you want the folder to appear as an independent project in the Project Manager, select
Projects on the top of the list.

Tick the option Connect folder including all subfolders to connect all folders contained in the se-
lected folder at once with the management of the Project Manager.

‘E By connecting folders it is possible to integrate projects of the program versions RSTAB 5 and
RSTAB 6 into the Project Manager.

Disconnect a folder

To disconnect a folder integrated in the project management,

¢ select Disconnect on the Project menu of the Project Manager (project must have been
previously selected) or

e use the project's context menu in the navigator.

Project Mavigator L
=- &) Projects
----- = 19950m
..... = 2000 ¥ New... Ctri+M
_____ ) 2001 ¥# Connect Folder... Ctri=0
..... I 2002 Import Folder..,
""" 2003 Create Folder
..... I 2004
..... 0 2003 ¥ Delete Del
----- 3 200 | Disconnect 1 Ctrl+Del
..... 2 2007 :
..... 1 2008 Copy...
..... ) 2009
..... =3 2010 Rename Folder
----- 3 201y Set as Current Project
..... ] 201 ;
L@ sTA Archive...
o M5 Explorer..,
=5 Templa
] Base Froperties...
i) Default

Figure 12.7: Context menu of a project

‘E The project will be removed only from the internal management. The folder on the hard disk
and its contents will be kept.

Delete a project
-l To delete a project,

o select Delete on the Project menu of the Project Manager (project must have been
previously selected)

e click the [Delete] button in the toolbar shown on the left

o use the Delete entry in the projcet's context menu available in the navigator (see figure
above).

&) Project Manager

Project  Model Edit  Archive Data View

0 & @ | By TE E
Project Navigator LI

= @) Projects

Figure 12.8: Button Delete

The folder including its contents will be completely deleted from the hard disk.
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If the folder contains also files from other programs, only the files of Dlubal applications will be
deleted. The folder itself will be preserved.
To undo the deletion of projects,

select Restore from Dlubal Recycle Bin on the Edit menu of the Project Manager.
The Dlubal recycle bin is described in chapter 12.1.4.2 on page 384.

In case files stored on a network drive are deleted, they are copied via network into the Dlubal
recycle bin on the hard disk, which is different to the Windows standard where data is irrecov-
erable. In this way, you can restore files, deleted on network drives, from the relevant comput-
er. If you don't want the files to be copied into the recycle bin, we recommend to simply dis-
connect the project (see above). Then, you can delete the data from the network drive manual-

ly.
Copy a project
To copy a project,

o select Copy on the Project menu of the Project Manager (project must have been
previously selected) or

e use the Copy entry in the project's context menu in the navigator (see Figure 12.7).

r ~
Copy Project ot S
Project to Copy
Mame Drescription
Project: Examples
Project -
locatior:  Projectsh
New Project
Mame Drescription
Project: Copy of Examples Copy of project available for changes
Flace
project -
under: | Examples j
Falder: C:\UzershPublichDlubalyProjects'E xamples\Copy of Examples E
Iﬁl 0K ] | Cancel |

W 4

Figure 12.9: Dialog box Copy Project

Enter the Name, Description and the location of the new project in the Project Manager, and
define the Folder that will be created by the copy function.

It is also possible to copy the project with the Windows-Explorer. Then, you can integrate the
new folder as a connected folder into the management of the Project Manager (see chapter
Figure 12.6, page 375).
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Rename a project / change description
To change the description of a project subsequently,

o select Properties on the Project menu of the Project Manager (project must have been
previously selected) or

e use the Properties entry in the project's context menu in the navigator (see Figure 12.7).

The dialog box Project Properties opens where you can change the Name and Description of the
project. The Folder of the project is also displayed.

I ~
Project Properties [iE-J
General Info
Mame Drescription
Project: Mew project name Mew project description

Falder: C:\UzershPublichDlubaliProjects'E xamples

@I (0] 8 ] | Cancel

L

Figure 12.10: Dialog box Project Properties

Import a project folder

After changing the computer, you can restore the complete directory tree of the Project Man-
ager without copying the file PRO.DLP (see chapter 12.3, page 393). All projects included in a

folder will be entered in the project management (which means that this folder must contain
projects, not models). In this way, the projects do not need to be connected individually.

To open the dialog box for importing a project folder,

select Import Folder on the Project menu of the Project Manager.

rImport folder [iz-,r
[

Import Folder

Flace projects under: | 3 Projects

Folder: C:A\Usersh\PublichDlubal\Projects\Examples ;

Connect folders including all subfolders

@I (0] 3 ]| Cancel |

L

Figure 12.11: Dialog box Import folder

In the list Place projects under, define the way how you want to integrate the project folder into
the management. If you want the folders to appear as independent projects in the Project
Manager, select the list entry Projects on the top of the list. Use the [Browse] button shown on
the left to set the directory for the Folder to be linked.

Tick the option Connect folders including all subfolders to integrate all subfolders of the folders
into the management of the Project Manager.
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New With L3

Open...

Open With N 4 RSTAE7
b

Delete Del RFEM 4

Delete Results RFEM 5.01

Delete Printout Reports RSTAB 8.01

Send...
Copy..
Archive...

Set as ‘Read Only’
Set as ‘Not Read Only’

MS Explorer...

Additional Info via M5 Excel
Additional Info via M5 Word

History...
Properties...

12.1.2 Model Management

Open a model

To open a model out of the Project Manager,

previously selected)
e or use the context menu of the model.

Engineering Software

e double-click the model name or its thumbnail image,
e select Open on the Model menu of the Project Manager (model must have been

& Project Manager = | (B |
Project Model Edit Archive Data View
Oeata By MHE X BE EE Current Project: ) Steel Stuctures and Systems | Current Template Category | ) Defaut |
Project Navigator 2 X || Projects | RFEM RSTAB | RX-TIMBER | COMPOSITE-BEAM | Al
=@ PmJEa‘tlsd a5 Model Name Description  Members  LC  Results Report Weight[t]  Dimensions[m]  Used Modules
-« Buildin e
a Examplges Example B1_EN [ 150.480 % 150.123 x 36. | STEEL, RSIMP.
Examples RX-TIMBER Example 8 0 Mew With vl 4402.423 | 150.940 x 150,583 % 37. | STEEL, RSIMP
[ Projects & Example A_EN 5\ Open.., N i 28.431 | 44.450 5 24,850 % 7.770 | STEEL, RSBUCK.
.12l Steel Structures and Systems l Example A S Openwith % 5 28.433 | 44.680 x 25.080 x 8.000 | STEEL, RSBUCK
& @) Templates % Beicpiel B 0 ] 4402.423 | 150.280 x 149.923 % 36. | STEEL, RSIMP
[ Default % Beicpiel A 5 K Delete Del [ 28.433 | 44.350 % 24.750 x 7.670 | STEEL, RSBUCK
Delete Results
P — Delete Printout Reports 1 v
Details Send... -|ew R x
Medel Name Exal
Copy...
Description Thesi EB L
Type 30 Archive..,
Modes 1933
Members 3000 Set as 'Read Only'
LC 3 Set as ‘Not Read Only’
co 5
MS Explorer...
RC 8
Results Yes Additional Info via MS Excel
Report o Additional Info via MS Word
Weight [t] 4402,
Dimensions [m] 150.4 History...
Used Modules STEE Properties...
File Size 108284 kB
Opens an existing model. Selection: Model Example B1_EN Objects Count: 6

Figure 12.12: Context menu Model

tion with which you want to open the model.

Shift / copy a model

To copy a model to another project,

It is possible to open files from RFEM directly in RSTAB.

Use the context menu option Open With shown on the left to select a particular Dlubal applica-

e select Copy on the Model menu (model must have been previously selected),
o use the Copy entry in the model's context menu (see figure above) or
o use the drag-and-drop function by holding down the [Ctrl] key.

i Copy Model @

Model to Copy
Mame Description
Praject: Steel Structures and 51 Add-on modules and other pragrams
tadel: Example B1_EM Thesis
New Model
Select -
project: \J Steel Structures and Systems j
Mame Description
Project: Steel Structures and 51 Add-on modules and other programs
tadel: Example for students Copy of thesiz

Figure 12.13: Dialog box Copy Model
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In the dialog box Copy Model, specify the target project and enter the Name and Description for
the copy of the model.

To shift a model, hold the left mouse button down when moving it into another folder.

Rename a model
To rename a model,

e select Properties on the Model menu of the Project Manager (model must have been
previously selected)

e use the Properties entry in the model's context menu (see Figure 12.12).

Model Properties [iE-J

General Info

Mame Drescription
Model: RSTAB-Example-06 Hall frame

File name:  C:\UsershPublichDlubalsProjects'E xamples\RS TAB-E xample-06.1s8

Contained Data
Fiesultz 7
Frintout reports 7

? E ak. Cancel

L5 A

Figure 12.14: Dialog box Model Properties
In the dialog box Model Properties, you can change the Name and Description of the model. The
File name and the model's directory are also displayed.

? If the model contains also results and printout reports, you can remove such additional Data
from the data record by using the [Delete] button.

Delete a model
l To delete a model,

e select Delete on the Model menu of the Project Manager (model must have been
previously selected)

e click the [Delete] button in the toolbar shown on the left

e use the Delete entry in the model's context menu (see Figure 12.12).
In the context menu, it is also possible to Delete Results and/or to Delete Printout Reports of the
model specifically. In both cases, input data remains available.

g To undo the deletion of models,
select Restore from Dlubal Recycle Bin on the Edit menu of the Project Manager.

The Dlubal recycle bin is described in chapter 12.1.4.2 on page 384.

Show the history
To check the history of a model,

¢ select History on the Model menu of the Project Manager (model must have been
previously selected)

¢ use the History entry in the model's context menu (see Figure 12.12).
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f History of Model: BuildingAISC_EN [iz-,r
Created and Last Modified
From uzer Date
Created: i alter Fustler 08.02.2007 16:13
Last modified: | Gundel Pistzcker ANA020121253
History
Mo. Usger Opened at Saved Comment i
13| Gundel Pietzcker 020121248 | 31020121259
12| Andreas Hiorold 2807200121081 | 25.07.2012 10:56
11| Andreas Hirold 28.07.201210:42 | 25.07.201210:45
10| Andreas Hiorold 207200121022 | 25.07.201210:22
9| Andreas Harold 28.07.201210:05 | 25.07.201210:18
8 | Andreas Harold 24.07.201216:58 | 24.07.201217:10
7 | René Flori 08.07.20101351 | 08.07.201015:30 -
E | W alter Fustler 16.02.2007 03:07 | 16.02.2007 09:31 1
5 | 'walter Fustler 14.02.2007 13:44 | 14.02.2007 17:34
4| W' alter Rustler 14.02.2007 09:37 | 14.02.2007 0939 | Modification of supports
3 | walter Rlustler 13.02.2007 15:47 | 13.02.2007 17:21
2w alter Rustler 12.02.2007 10:28 | 12.02.2007 10:42
1| W alter Rustler 08.02.2007 16:13 | 08.02.2007 17.08
@I IZI (] 8 ] | Cancel

L

out.

12.1.3

Figure 12.15: Info window History of Model

Data Backup

A dialog box appears showing you information about the users who created, opened or modi-
fied the model. The overview includes also the time when the individual actions were carried

Remarks listed in the Comment column are based on the model's general data. Corresponding
entries in the dialog box General Data are managed in the dialog tab History. Take advantage
of comments to describe the respective structural processing (see chapter 12.2.3, page 392).

Archive data

You can back up selected models or even an entire project folder in a compressed backup file.
The original models remain available.

To start the archiving,

e select Make Archive on the Archive Data menu of the Project Manager (model or
project must have been previously selected)

¢ use the context menu of the project (see Figure 12.7) or model (see Figure 12.12).

(o] |

Archive

Archive File
Mame:  Backup 01

Faolder:  H:‘\Backup

()
Archive dlso
V| Results

| Printout reports
| All subprojects

Unknow files
[All files in falder]

Izl (0] 3 | Cancel

Figure 12.16: Dialog box Archive

I Program RSTAB © 2013 Dlubal Engineering Software

381



IR
I
Dlubal —

Engineering Software

12 File Management

The backup file can be generated with or without results and printout reports. Further options
allow for the integration of subprojects and files that do not belong to any of the Dlubal appli-
cations.

When the Name and Folder of the archive file are defined, you can create a ZIP file by clicking
[OK].

Extract from archive
To extract data from the archive,

select Extract Project/Models from Archive on the Archive Data menu of the Project
Manager.

The Windows dialog box Open appears where you can select the ZIP backup file. After clicking
[OK], the contents are displayed.

Extract Project with Models from Archive @
Select Project Select Models to Extract
""" o 2012 File Name = Program COpenedin...  File Size Createdon =
@ Bettung Winkel 5 RFEM 5.01 272kB
@ Bodenplatte f5 RFEM 5.01 512kB
@ Bodenplatte 1.5 RFEM 5.01 320kB
L7 Botte-Feu s8 RsTABBOT || se2kel B
ricke_ohneKopplung 5 | RFEM 5.01 2464 kB
% Bihnenstanderrs8 RSTAB 8.01 443 kB
% C-ZU-Trs7 RSTABE 7 144 kB

8080 kB

2768 kB

L) RFEM 5.01 2144 kB
% Druckring.rs8 RSTAB 8.01 T4 kB
@ Durchlauftrager 5 RFEM 5.01 240kB
% EC3rsB RSTAB 8.01 208kB
Also extract embedded
SL,T,"DMJ-E'Q FTREACEE | L% Bement 5 RFEM 5.01 283kB
Use original settings ] |Em;m = i EsHE | peae 3
Extract to Project
MName Description
Project: 2012 Hotline 2012
Criginal
project: 2012
Place
project
under: | &9 Projects j
Folder: D:\Projekte’\2012% 1
oK | [ Cancel

L

Figure 12.17: Dialog box Extract Project with Models from Archive

In the dialog section Select Models to Extract, select the models that you want to restore. They

can be unpacked with either the original project settings or as new project. In the list Place pro-
ject under, you can define the ranking in the management structure of the Project Manager.
Alternatively, you can create a new directory by means of the [Browse] button.

382 I Program RSTAB © 2013 Dlubal Engineering Software




A AN
12 File Management I —

v
v ¥

Dlubal ——

Engineering Software

12.1.4 Settings

12.1.4.1 View

Show thumbnails and details

The window area below the model table can be adjusted according to your preferences. You
can choose two options for additional windows that can be activated independently of each
other.

To set the display options,
select Pictures Preview of All Models on the View menu and
select Details of Current Models on the View menu of the Project Manager,

or use the respective toolbar buttons.

Button Function
Shows thumbnail images of all models in the project
Shows model details and preview of model

Table 12.1: Buttons for setting the view

Sort models

The arrangement of models in the table can be adjusted: As usual with Windows applications,
you can sort the list in an ascending or descending order by clicking into the column titles.
Alternatively, you can

select Sort Models on the View menu.

Adjust columns

To arrange the columns according to your needs,

¢ select Manage Register Columns on the View menu of the Project Manager

e or use the button [Manage Register Columns] in the Manager toolbar shown on the left.

Manage Register Columns [&J
Register Columns - Available Columns - To Display
Projects Modes Model Mame
Co Description
RC Type
Modified in version Members
Created in verzion |
SHAPE-MASSIVE Opened in verzion =5 | |Resuls
R-TIMBER Extension —— |Report
PLATE-BUCKLING Customer Mo, > \[:)\{'eight_[t] ] T
imenzions [m £
CRANEWAY Uszed Modules —
COMPOSITE-BEAM (92| |File Size k)
Al Created on
IEI Created by
Modified on
Modified by
Wwork Time
Fead-Only
IEI [ (] 3 ] | Cancel

L5 4

Figure 12.18: Dialog box Manage Register Columns

First, define the Register whose columns you want to adjust (for example RSTAB). Now, you
can select relevant entries in the list Columns - Available to transfer them to the list Columns -
To Display. Use the arrow buttons [P] for the transfer. You can also double-click the items.
Columns that you don't want to be displayed can be hidden with the [«] buttons.

)
2]
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The order of columns in the models list can be changed by using the buttons [A] and [¥]in
the list Columns - To Display. Click them to shift a selected entry up and down.

To optimize the column widths in the models list, select Arrange Automatically on the View
menu of the Project Manager. You can also use the toolbar button shown on the left.

12.1.4.2 Recycle Bin

To restore deleted projects and models,
select Restore from Dlubal Recycle Bin on the Edit menu of the Project Manager.

A dialog box appears where all deleted models are listed by projects.

r ~
Restore Models from Dlubal Recycle Bin @
Model  Edit
Select Models to Restore
Project Name File Narme Deleté:l Date Pragram Opened... File Size
[w] todel Files a Building&I5C.rs8 19.03.201309:45 | RSTAB 8 8.01.0012. E12 k|
] Madel Files 5] Example 4,157 19.03.201309:45 | RSTAR 7 7.03.0800 1740k
[¥] Madel Files 5 Introductory Examplesss | 19.032013 05:45

RSTAR & 4.01.0016.

=] tad ott

[ Examples R4 TIMEER
] Examples Fx-TIMEER
] Examples FX-TIMBER
[ Examples FX-TIMEER
[ Examples F<-TIMEER

[ Beam Model rs8 190320130946 | RSTAR 2 8.01.0008.
¥ Example 1 - Beam.glihi 190320130946 | RX-HOLZ GL [ 4102270
¥ Example 2 - Beam.glih 19.0320130%:46 | R¥-HOLZ GL | 4.05.1410
¥ Example 3 - Beam.glih 190320130346 | RX-HOLZ GL [ 4102270
¥ Example 4 - Beam.glihi 19032013 0346 | RX-HOLZ GL [ 4051410

< . 0
LIy
Figure 12.19: Dialog box Restore Models from Dlubal Recycle Bin
W, The models to be restored can be selected by mouse click. With the button [Select all] you can

tick the entries all at once. Click the button [Restore Selected Models] to insert the deleted
models into the original project folders.

To delete objects stored in the Dlubal recycle bin,
select Empty Dlubal Recycle Bin on the Edit menu of the Project Manager.

Before the hard delete is performed, a security query is displayed.

To adjust the settings for the Dlubal recycle bin,
select Settings for Dlubal Recycle Bin on the Edit menu of the Project Manager.

A dialog box appears where the settings for storage location and memory size are managed.

r ~
Settings for Dlubal Recycle Bin Iéj

Dlukal Recycle Bin

Folder for Dlubal Recycle Bin:
C:\Users\PublichDlubalProject Manager'Recycle Bin'

Options
Warning in caze of ingufficient disk. space
Lessthan 10015 [MB]

LS 4

Figure 12.20: Dialog box Settings for Dlubal Recycle Bin
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12.1.4.3 Directories

The directories of the Project Manager (and Block Manager) can be checked in the Program
Options. To open the corresponding dialog box,

select Program Options on the Edit menu of the Project Manager.

- ~
Settings [&J

Database File

Category:

Froject kanager -

Folder/File:

C:\ProgramData*Diubal,ProMan'.Pro. DLP 1
Options

V| W arning if opened or clozed model iz not connected to project

Hide old vergionz of applications from option Mew with' of context menu
Open selected file(z] in of application
native version k
D = 0 [ (0] 3 ] | Cancel

Lo A

Figure 12.21: Dialog box Settings

The Category manages the settings separately for both the Project and the Block Manager.

The folder and the file name are displayed in the input field below where they can be adjusted,
if necessary. The projects are managed in the file PRO.DLP which can normally be found in
folder C:\ProgramData\Dlubal\ProMan (Windows 7) or C:\Documents and Settings\All Users\
Application Data\DIubal\ProMan (Windows XP). The [Browse] button helps you to set another
path.

As the Project Manager is network-compatible, it is possible to organize the data management
for models contained in the Project Manager in a central place: Set the directory for the PRO.DLP
file on the server (see chapter 12.3, page 393).

The dialog section Options offers you general settings for handling RSTAB files: Usually, a mes-
sage appears when opening a file out of the Explorer, an e-mail program etc. when the related
folder is not integrated in the management of the Project Manager. The message can be deac-
tivated. Moreover, you can decide which program version you want to use to create or open
model files.
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| 12.2 Creating a New Model

To create a model,
e select New on the RSTAB File menu
e click the toolbar button [New Model] shown on the left

E File Edit View Insert (Calculate Results Tools Table §
BI9IRERR 2 FYRQFT
BN A AN R =k -

A ew Model (trg=N)

Figure 12.22: Button New Model

The dialog box New Model - General Data opens offering three tabs.

MNew Model - General Data @
General | Options | History

Model Name Description
File name Optional description
Project Mame De=cription

|2 Steel Structures and Systemsj Add-on modules and other programs

Folder: @

C:\Users'\PublictDiubalProjects

Type of Model Classification of Load Cases and Combinations

1D -in X According to Standard: National annex:

@ 20-inXz w5 | menim - iEBS =
@ 2D -in XY IZTAT =1

1 T { [¥] Create combinations automatically
©3D g | @) Load combinations

() Result combinations for linear analysis only)

Positive Orientation of Global Axis Z Template

() Upward || Open template model:

@ Downward =]
Comment

@

- J

Figure 12.23: Dialog box New Model - General Data, tab General

When you want to edit the model's general data later,
e point to Model Data on the Edit menu, and then select General Data
e use the context menu of the model in the Data navigator.

Project Mavigator - Data b4
ED® RSTAB -
=R ;3] Timber frame hall [Model Files A
=+ Model Data General Data..
o= Modes %

& @@  Units and Decimal Places...
- | &) Materials &
-3 Cross-Sections i

E1-[E) Member End Relei 2 | Additional Info via MS Word
.| &% Member Eccentrig =]

Additional Info via M5 Excel

T hm! | Save Model Chrl=5
[ Member Division
521 Members Y Close Model
- .&) Nodal Supports By | Delete All

| =) Member Elastic Fg
.| ) Member Monlinea 9 Project Manager...

= - d) Sets of Members | ;3| open Model... Ctrl+0
4 nm

- Mew Model... Ctrl+=M
5Data gDisplay _fj\fiews ‘ D |

Figure 12.24: Context menu of model
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I
Dlubal —

Engineering Software

e point to New With on the Model menu of the Project Manager, and then select RSTAB 8.
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12.2.1 General

The first dialog tab (see Figure 12.23) manages basic model parameters.

Model name / description

Enter a name into the input field for Model Name. At the same time, it is used as the model's file
name. By entering a Description you can describe the model in detail. It appears in the printout
report but has no further relevance.

‘A‘ Engineering office Bavaria constructions Page: 19413
TN Joseph-Street 111, 98765 Rainhaw Valley Shest: 1
| I* Tel: D9EF3ATT0 - Fax: DIGTIATTO GRAPHICS
Project. |[Examples Dater 081212009

Sample structuras

Structure._Construction
i Maruzl Exampla |

Figure 12.25: Model description in printout report

Project name / description

In the Project Name list, you can select the project folder where the model will be created. The
current project is preset. If required, you can change the presetting in the Project Manager (see
chapter 12.1, page 373) that you can access with the dialog button to the right.

The Description and Folder of the selected project are displayed for information.

Dlubal ——

Type of model
Type of Model Among the model's general data, you have to specify if your structure is a spatial or planar
1D-in X model. In case of 2D models, the effort for input is reduced due to the limited coordinates and
P o degrees of freedom.
I
20-in XY il
D Type 1D -in X represents a continuous beam. The use of type 2D - in XZ is recommended for
) planar frame structures where moments are taken into account only about the strong member
axes. Option 2D - in XY is appropriate for girder grillages with loads acting perpendicular to the
area plane.
It is possible to change the selected type of model subsequently. Please note that such a modifi-
cation may result in data loss, for example when a 3D model is reduced to a grillage.
Classification of load cases and combinations
Classification of Load Cases and Combinations Loading is to be applied by load cases. Load cases may be for example self- weight, snow or
According to Standard: National annex: IiVe IOad.
BN EN 1930 - ZEBS - =)

The individual standards define rules for how to combine load cases. It is therefore important
to assign load cases to particular action categories (see chapter 5.1, page 100). Thus, when cre-

/| Create combinations automatically

@ Load combinations

Result combinations for linear analysis only}

BRI EN 1990

|= EN 1980

&l EN 1930 + EN 1935
== DIN 1055-100

=] DIN 1055-100 + DIN 1052

B DIN 1052 {simplfied)
=] DIN 18800

E5 ASCE7

I+ CAN/CSA 516.1-94
I+l NBCC

=5 ACI 3181

== 15 800

3 514 260

21 514 260 + 514 265
=13 BS 5950

Bl GB 50009-2001

None

ating load and result combinations, RSTAB is able to provide the load cases automatically with
correct partial safety factors and combination coefficients.

According to standard

The list According to Standard contains a variety of rules and standards describing the princi-
ples for ultimate limit state, serviceability and resistance of structural systems. With the selec-
tion of the standard the rules for creating load and result combinations in RSTAB are defined.
This specification is especially significant for the automatic creation of combinations by RSTAB
(see chapter 5.2, page 103 to chapter 5.4, page 116).

When None is set, no combination will be created automatically, which corresponds to the de-
fault setting in RSTAB 7. In this case, load cases must be superimposed manually (see chapter
5.5.1, page 121 and chapter 5.6.1, page 128).
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When changing the standard subsequently it is required to reclassify the load cases and to
adjust the combination. A corresponding warning appears.

IS ™

RSTAB
. Warning Mo. 1197

You want to change the Standard for classification of
lnad cases and combinations.

If you change the Standard, the types of load cases wil
be adapted according to the selected Standard.

EICEN

- Cancel

=l=BS United Kingdom =

e CSN Czech Republic - -~

BHDIN  Gemany Figure 12.26: Warning when changing the standard

am DK Denmark

B ENBN  Belgium

E=NEN  Netherdands .

TINF France National annex

[= I Portugal . e T . .

— ONORM At When the standard EN 1990 is selected, an additional picklist appears: Though combination
:EES Foend rules are defined in the Eurocode standard, countries are allowed to specify partial safety fac-
em SIST  Slovenia tors and combination coefficients themselves.

[ g5 Singapore
EZSS  Swed . . ) . . ;
j SN Sloeokin The list offers you a choice among national annexes of different countries. When the option

EHEF ?D;i“ CEN is set, the factors recommended by the European Commission are applied.
al

= Use the dialog button [Edit] to check the partial safety factors and combination coefficients of
the currently set standard. When a user-defined standard is set, you can even adjust them.

The factors are organized in several tabs in the dialog box Coefficients. The first tab manages
the Partial Safety Coefficients y for the design situations "static equilibrium" and "ultimate limit

state".
Coefficients - EN 1990 | CEN =
Partial Safety Coefficients |C0mbination Coefficients | Consequences Class
Partial Safety Coefficients for Static Equilibrium
Design Situation
Basic

Action Category Combination  Accidental Earthquake
1. Pemmanert Actions Unfavorable  G,sup 1101 100 100

Favorable  7Ginf: 0.90 = 1.00=5 1.001
2. Prestress Unfavorable  vpsup 11015 1.00=5 1.001

Favorable  7pnf: 0.90 = 1.00=5 1.001
3.
6. Varable Actions Unfavorable 7@ : 150 1.00=5 1.001
7. Accidental Actions A 1.00=5
8. Seismic Actions T 1.00=5
Partial Safety Coefficients for Uttimate Limit State

Design Situation
Basic

Action Category Combination  Accidental Earthquake
1. Pemmanert Actions Unfavorable  G,sup 13515 100 100

Favorable  7Ginf: 1.00=5 1.00=5 1.001
2. Prestress TR 1.00=5 1.00=5 1.001
3.
6. Varable Actions Unfavorable 7@ : 150 1.00=5 1.001
7. Accidental Actions A 1.00=5
8. Seismic Actions T 1.00=5

B X | =) (@ Ok ] I Cancel

L S

Figure 12.27: Dialog box Coefficients, tab Partial Safety Coefficients
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The dialog tab Combination Coefficients (see Figure 5.22, page 118) controls the factors y and
E. In the tab Factors of Construction, that is available for EN 1990, you can define the reliability
factor K.

Create combinations automatically

The check box is clear by default so that both options below are not enabled for access. Thus,
the required load and result combinations must be created manually like in RSTAB 7 (see chap-
ter 5.5.1, page 121 and chapter 5.6.1, page 128). When combining load cases, the specified
standard ensures that the partial safety and combination factors are assigned automatically.

As an alternative, you can Create combinations automatically. Then, additional dialog tabs are
available in the dialog box Edit Load Cases and Combinations as well as separate entries in the
Data navigator. In addition, tables 2.2. to 2.4 are enabled. Generating combinations is de-
scribed in detail in chapter 5.2, page 103 to chapter 5.4, page 116.

The automatic superposition is based on the concept of the add-on module RSCOMBI 2006.
Find additional information about combinatorics in the module's manual that is available for
download at www.dlubal.com.

During the automatic superpositioning RSTAB creates either Load combinations or Result com-
binations. The difference between both combination possibilities is described in chapters 5.5
on page 120 and 5.6 on page 128.

Positive orientation of global axis Z

This dialog section controls the orientation of the global axis Z. In CAD programs, the Z-axis
is usually directed upwards. In programs used for structural analysis, it is normally directed
downwards. The specification is irrelevant for the calculation.

If Z is defined Upward and the self-weight is specified with factor 1.0 in direction Z in the base
data of the load case, the self-weight acts upwards. Where necessary, the self-weight factor
must be changed to -1.0.

Itis possible to change the orientation of the Z-axis subsequently. You also have the possibility
to adjust the coordinates and global loads so that the view of the model will be kept. If the axis
direction is modified, the following query appears:

R5TAB
Question No. 404

Do pou want to change the orientation of the global Z-axis without changing the view
of the madel? If 20, the data will be recalculated [topology and loads). Otherwize, the
unchanged data will be applied to the new setting of the axes and the model view
might change.

Mote: All vanables calculated with formulas using reference operataors (3] will be
changed to nonparametric values and related formulas will be deleted.

Do pou want to recalculate?

Mo Lancel

. 4

Figure 12.28: Query when changing the Z direction

Dlubal ———

I Program RSTAB © 2013 Dlubal Engineering Software

389


http://www.dlubal.com/

A AN
- —

12 File Management
Dlubal —

Engineering Software

Template
[File | Edit View Insert Calculate The model can be created according to a template that has been saved in another model. To

0| Mew Cirl=N access the save function,
= Open.. Ctrl+0 .
— ' select Save As Template on the File menu.
2} close Ctrl+W
& | save Ctrl+5 Save as Template @
ﬁ Save As.. Fi12 __

emplate Name escription

Template N D i
-a Save As Template... -
5 L\\) Timber frame hall Template b= 5.00; w =10.00; alpha = 5

Save Copy As... Template Category Name Description

ul
lﬂ Save All 1 Default j Default Templates

@ send... Folder: @

C:\UszershPublichDlubalsTemplates\B aze

(] 3 ][ Cancel ]

Figure 12.29: Dialog box Save as Template

Lo

In general, the templates are stored in the Dlubal folder for template models called Base.
Access is also available in the navigator of the Project Manager by selecting Default under
Templates (see Figure 12.3, page 374).

Template After ticking the check box in the dialog box New Model - General Data, you can select the rel-
[¥] Open template model: evant template model from the list.

Timber frame hall - @

Click the button shown on the left to open an overview with preview pictures helping you to

@ choose among the templates.
Select Template @
....... & Default
Timber frame hall Timber Shell
Pos2
ok | [ cancel

L5

Figure 12.30: Dialog box Select Template

Comment

You can enter a text into the input field or select a text from the list to add a short description
to the general data. The comment appears in the printout report, too.
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The buttons in the General Data dialog box are reserved for the following functions:

Button Description Explanation

= Comment - chapter 11.1.4, page 262

[ . .
Units and Decimal Places - chapter 11.1.3, page 261

Option for additional explanations in the

MS Excel form of XLS file saved in RSTAB file

: Option for additional explanations in the
MS Word form of DOC file saved in RSTAB file

Table 12.2: Dialog box General Data, buttons

12.2.2 Options

With the second tab of the dialog box New Model - General Data you decide if additional func-
tions are displayed in the load case and combination dialog boxes.

MNew Model - General Data &J
General | Options | History

Activate

Advanced options of load cases and
load combinations
- Modify stiffness
- Extra options

= 0K ]I Cancel

L S

Figure 12.31: Dialog box New Model - General Data, tab Options

If the check box for Advanced options of load cases and load combinations is ticked, additional
dialog tabs can be accessed in the dialog box Edit Load Cases and Combinations:

e Modify stiffness (see chapter 7.2.1.2, page 173)
e Extra options (see chapter 7.2.1.3, page 174)

In the additional tabs, you can adjust the stiffnesses of materials, cross-sections, supports and
releases. Moreover, you can take account of the initial deformations from another load case.
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Edit Model - General Data

S

General | Options | History

History Data

Mo. User COpened at Saved Comment
15 | Gundel Pietzcker 15.03.2013 11:46 [ Pre-design

14 | Gundel Pietzcker 04.02.2013 10:51 | 04.02.2013 10:57

13 | Gundel Pietzcker 31.10.201212:48 |  31.10.2012 12:59

12 | Andreas Harold 25.07.2012 10:51 | 25.07.2012 10:56

11 | Andreas Harold 25.07.2012 10:42 |  25.07.2012 10:45

10 | Andreas Harold 25.07.2012 10:22 |  25.07.2012 10:22

5 | Andreas Harold 25.07.2012 10:05 |  25.07.2012 10:18

8 | Andreas Harold 24072012 16:58 | 24.07.2012 17:10

7 | René Flor 08.07.2010 13:51 | 08.07.2010 15:30

6 | Walter Rustler 16.02.2007 09:07 | 16.02.2007 09:31

5 | Walter Rustler 14.02.2007 13:44 | 14.02.2007 17:34

4 | Walter Rustler 14.02.2007 09:37 | 14.02.2007 09:39

3 | Walter Rustler 13.02.2007 15:47 | 13.02.2007 17:21

2 | Walter Rustler 12.02.2007 10:28 | 12.02.2007 10:42

1 | Walter Rustler 08.02.2007 16:13 |  08.02.2007 17:08

@) F @ @®)E) oK [ Cancel |

L

model.

mation from the file.

Figure 12.32: Dialog box Edit Model - General Data, tab History

The table shows information about the point of time when a User has Opened and Saved the

In the topmost table row, you can enter a Comment describing the current state of model pro-
cessing. The remark will be effective for the history when saving the model next time. The
comment appears not only in the History tab but is also available in the Project Manager (see
Figure 12.15, page 381).

To delete the history, click the button [X]. In this way, it is possible to remove personal infor-

392
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12.3 Network Management

When several users are working on the same projects, model management can be organized
by the Project Manager, provided that the models are stored in a folder that is accessible on
the network.

First, connect the network folder to the internal project management. Please find a description
in chapter 12.1.1 on page 375. Now, you can directly access the models of this folder in the
Project Manager, which means that you can open or copy the models, check their history or
provide them with a write protection.

If another user is already working on the model that you want to open, a warning appears. In
this case, you can open the model as a copy.

I '\

f 0' RSTAB

The file of model ‘D50 bersetzungentHandbiicher RS TAR 8\Model Filest Timber frame hall.rsS is read-only,
poszibly because it is aready opened by vou or anather Lser.

Do you want ba open a copy of the model?

\ -

Figure 12.33: Query when opening a write-protected model

An automatic data synchronization of modifications is not possible.

Information about the projects registered in the Project Manager is stored in the file PRO.DLP.
This is an ASCII file which is by default located under C:\Documents and Settings\All Users\Appli-
cation Data\DIlubal\ProMan (Windows XP) or C:\ProgramData\Dlubal\ProMan (Windows 7).

By copying the PRO.DLP file to another computer you can avoid connecting folders project by
project. In addition, the file can be edited by an editor. This facilitates the import of all relevant
project folders into the internal file management of the Project Manager, especially after new
installations. As an alternative, you can use the function Import Folder (see chapter 12.1.1, page
378).

Before copying the PRO.DLP file - like before uninstalling Dlubal applications - it is recom-
mended to save the existing file.

The Project Manager is network-compatible. The file management can be organized in a cen-
tral place so that all users are integrated in one common project management. To define the
network settings,

select Program Options on the Edit menu of the Project Manager.

A dialog box opens where you can define the storage location for the file PRO.DLP (see Figure
12.21, page 385).

The Project Manager runs on every local computer, but each is using the central server file
PRO.DLP. In this way, all users can carry out modifications to the project structure at the same
time. For write access to the PRO.DLP file, the file is locked only for a short time and is unlocked
immediately afterwards.

Dlubal ———
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124 Block Manager

The Block Manager manages model blocks by cross-project management: Selected objects can
be saved as blocks and reimported to other models. A multitude of typified elements is prede-
fined in the Block Manager's Catalog.

Iéil To open the Block Manager, select Block Manager on the File menu in RSTAB, or use the
toolbar button shown on the left.

E File Edit View Insert (Calculate Results Tools Table Opti
0@ I EvRh oz QT EE
N :’; 2 [Block Manager o A IR A |

Figure 12.34: Button Block Manager in the toolbar

When you open the Block Manager, a multi-part window appears. Like the Project Manager
(see chapter 12.1) it has its own menu and toolbar.

) Block Manager = [ B S
Category Block Edit  View
¥ ED EB X @B = ?;1 Current Category: |$“ Members - 2D j

Project Mavigator ? X|| categories | RFEM RSTAB | All

=] mn Catalog - Blnckf\lame Description Type MNodes  Members  Weight [t] Dimensions [m] *

-4 Members - 2D
& Simple Beams
- Continuous Beams
& Arched Beams
- Invered Bowstring Beams

¥ F38001-1
 r2m0021
1 F2B003-1

=1 F3B004-1

2D in XZ
20in XL

1502 | 15.300 x 0.300 x 4.150
1035 | 12,300 0.300 x 4150
1.077 | 13150 x 0.300 x 4150
1119 | 14,000 x 0.300 x 4150

& One-bay Frames 1 ram005-2 1.032 (12,300 x 0.300 x 4,150
.4 Two-bay Frames ¥ F280053-2 1.081 | 12.300 x 0,300 x 5.150
<J Three-bay Frames ¥ F38010-1 1.0659.300 x0.300 x 5.150
-..d0 Closed Frames —:‘. n b
& Other Frames
- Tapered Frames Thumbnails B &
& Cable Structures L i
... Flat Trusses 3 E
& Flat Trusses - Segments | l I | | | | | | I | I | | | I / | | \
- Flat Trusses Wooden
& Flat Trusses Wooden - Qutlines
- Beam Grids

S 4 Members - 3D F3B001-1 F3B002-1 F3B003-1 F3B004-1 F3B005-2

- Space Frames
& Space Trusses
- Arches

imhinnzlassiansiaas
- Surfaces - 2D

& Surfaces - 3D
-4 Solids F3B011-1 F38020-1 F3B040-1 F3B045-1 F3B046-1
& Towers 2

Ready Selection: Block F3B003-1 Objects Count: 58

Figure 12.35: Block Manager

Block navigator

On the left, you see the navigator with the Catalog of all block categories. The current category
is set bold. To select another category, double-click the relevant entry or use the list Current
Category in the Manager toolbar. The table to the right of the navigator lists the objects filed in
the selected category. The following categories can be used for RSTAB:

e Members-2D
e Members-3D
e Towers
Table of blocks
The blocks of the selected category are listed one by one. The Block Name and Description as

well as significant object and file information are shown respectively.

To adjust the displayed columns, select Manage Register Columns on the View menu of the
Block Manager, or use the toolbar button shown on the left (see chapter 12.1.4.1, page 383).
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Details

The window section shows you detailed information about the selected block.

Preview

The selected block is displayed in a preview. The size of the preview window can be adjusted
by moving the upper edge of the window.

Thumbnails

The bottom area of the Block Manager offers you a graphical overview about the blocks con-
tained in the selected category. The thumbnail images are interactive with the table above.

Use the pins to minimize particular window parts. They will be docked as tabs in the footer.

12.4.1 Create a Block

To create a block from particular objects, select the relevant objects in the current RSTAB
model in the work window. A multiple selection is possible by drawing a window with the
mouse button. You can also click several elements by holding down the [Ctrl] key.

To create a new block,

select Save as Block on the File menu in RSTAB.

The following dialog box appears.

Save as Block [iz-,l
Block Name Description
Frame-014 Hall frame h=E.50 m, alpha = 5.0° with show and wind loads [EC)
Category Name Description
& Members - 3D j
29

Folder:
C:AUszershPublichDlubalsBlocks402_Members_3D

Option
| Save with loads
@ All loadings [LC. CO, RC)

Only selected...

Izl (0] 3 ] | Cancel

L5 4

Figure 12.36: Dialog box Save as Block

Define the Block Name and Category Name under which you want to save the block. The cate-
gory can be selected in the list. The Description is an optional entry used to describe the block
shortly.

The directory of the block is indicated in the dialog field Folder.

In case loads are defined, they can be saved together with the block. In addition, you can use
the settings in the dialog section Option to decide if all loads or only selected load cases are
relevant.

Dlubal ——
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Create New Category

[S)

New Category
Mame Description

Category:  User-defined Mew category

Flace
categorny

under: W Catalog

[~

Falder: C:A\UszershPietzckerG DLUBALIMTERMAD ocumentshDubalProjects\U ser-defined

(0] 3 ][ Cancel ]

L

Figure 12.37: Dialog box Create New Category

chapter 12.1.1, page 375).

12.4.2 Import a Block

a mouse click in the RSTAB tab.

To start the import,

Categories | RFEM RSTAB | All
-
Block Name

# F3m001-1

e use the context menu of the block.

Description Type MNodes  Members

Figure 12.38: Context menu of block

4 F3B003-1 Open... 9 8
¥ F3m004-1 Open With v 10 9
 F3m005-2 8 7
# F380052-2 \w%_‘ 8 7
ﬂFBBUlU-l Insert Block Into 3 8 7
;BBOH{ K Delete Del 8 7

F3B020-1 9 8
Hrp0e0-1 By copy.. 1 10
 F3m045-1 n 20

et as ea nly
1 F3m046-1 TS TIECIeLT 15 14
ﬂ F2B050-1 Set as ‘Mot Read Only 1 10
293055-1 " SET n 20

F3B056-1 15 14
¥ F38060-1 History... 10 9
¥ F3p085-1a Properties... 9 8

EEQQHQR_"‘ | M n Y7 [ a 2
4 | i

e select Insert Block on the Block menu

Weight [t] Dimensions [m] File Size

1.502|15.300 % 0.300 x 4,150
1.035 | 12,300 x 0.300 x 4150

92 kB

1.077 13150 % 0.300 x 4150 100 kB |~
1.119|14.000 x 0.300 x 4150 92 kB
1.032|12.300 % 0.300 x 4150 120 kB —
1.081|12.300 % 0.300 x 5150 128 kB
1.065)9.300 x0.300 x 5150 128 kB
1.196 | 10.300 x 0.300 x 5150 124 kB
1.351|14.300 % 0.300 x 5150 96 kB
1.718 | 18.300 x 0.300 x 5.650 128 kB
2.153|18.300 x 0.300 x 5.650 144 kB
2,055 18.300 x 0.300 x 5.650 132 kB
1.720| 18.300 x 0.300 x 5.650 132 kB
2.161 | 18.300 x 0.300 x 5.650 156 kB
2,054 | 18.300 x 0.300 x 5.650 140 kB
1.496 | 18.300 x 0.300 x 5.650 116 kB
1.353|14.300 % 0.300 x 5.650 120 kB
1957 114 300 + 0 300 « 5 ARA 116 LR
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To create a new block category, use the button [New Category] shown on the left.

The creation of a block is similar to the creation of a new project in the Project Manager (see

To import a block into the current RSTAB model, open the Block Manager (see Figure 12.34,
page 394). First, select the category in the catalog. Then, you can select the relevant block with

You can also double-click the block in the table. The following dialog box opens.

396
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Insert Block @

Block Description F3B0035-2

Frame - diagonal support 02

Insert Point of Block
Mumber: Pick node in the graphic on the right!

Global Position of Reference Point

) On node: a ||

@ Coordinates  Xo: 0.000:% x| [m] %
Yo 0.00015+| [m]
7o: 0.00072 ]| fm)

-

Parameters, Material, Cross-Sections

O Parameters
L1 m Bay length
L2 m Bay length o=
L3 m Bay length =
al m Distance T
a2 m Distance
H ] im Height
B Materials T
1 Steel 5 355 | EN 10025-2:2004-11 o
H Cross-Sections
1 IPE 300 | DIN 1025-5:1954
2 IPE 300 | DIN 1025-5:1994
3 IPE 300 | DIN 1025-5:15954
Active Load
Manipulations
ClRetateblock... (% |

2 @ (o)) (B (&)

L&

Figure 12.39: Dialog box Insert Block

Specify the Insert Point of Block (the "snap point") and the Global Position of Reference Point in
the dialog box. The points can be selected also graphically in the block model or RSTAB model.

Geometric Parameters can be modified as well as Material and Cross-Sections. A click into the
relevant input field enables buttons that you can use to select items from a list or to open li-
braries.

For user-defined blocks it is even possible to import loads: The Active Load can be selected in

the list.
Click the [Edit] button shown on the left to access specific import settings that can be defined
in another dialog box.
[ Detail Settings s |
Insert Status mbering - First Mumber for
Y T 5
- Member 528
. Overwrite Nodal Support 3
() Delete all and inzert Load case §
() Delete all and insert with fomulas Load combination 4
Result combination 2
Unify If Same
[ Materialz

[ Cross-sections
Ingert Including

Options. Supports

Create named partial view Releases

|| Create set of members of type 'Group' Sets of members
Loads

() Allloadings [LC, CO, RC)

@ Only selected...

[ Dimensions

Figure 12.40: Dialog box Detail Settings
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With the options available in the dialog box Detail Settings you determine how objects will be
aligned with the existing model elements. Moreover, you can influence the Numbering.

Click the [Select] button to open a new dialog box where you can select the load cases, load
and result combinations for the import.
Select Loading &J
Select Load Cazes Select Load Combinations Select Result Combinations
[V]LC1 - Self-weight [1C01 -1.35:LC1 [F1RCT - 1.35°LC1/p + 1.5°LC2 + 1.5°LC3 + 1.
[V]LCZ - Snawe []C02-1.35LC1 +1.5LC2
[V]LC3 -Wfind in - [1C03-1.35LC1 +1.5°LC2 + 1.5LC3
[TILCA - Wind in +
[CLCE
[ ok ] [ Cancel

Figure 12.41: Dialog box Select Loading

12.4.3 Delete a Block
“ To delete a block,

e select Delete on the Block menu of the Block Manager (block must have been previous-
ly selected)

e click the [Delete] button in the toolbar shown on the left

e use the context menu of the block (see Figure 12.38).

9 Block Manager

Category Block Edit  View

Bw @D anlf'! e cu
Praject Mavigator o x

E|[[I[i Catalog

Figure 12.42: Button Delete

After confirming the security query, the block will be put into the Dlubal recycle bin.
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12.5 Interfaces

RSTAB offers you the possibility to exchange data with other programs. Thus, you can use for
example CAD templates created in other applications. Furthermore, results of structural calcu-
lations from construction or design software can be made available.

Exporting the printout report as RTF file and to VCmaster is described in chapter 10.1.11 on
page 244.

In addition, RSTAB can be run externally using a programmable interface based on COM tech-
nology (for example Visual Basic). With RS-COM which can be acquired as RSTAB add-on mod-
ule you can use customized input macros and follow-up programs.

12.5.1 Direct Data Exchange

RSTAB provides an interface to software programs developed by the DLUBAL company. Input
data of all previous RSTAB versions can be imported without problems. Furthermore, you can
directly open files created with the finite element program RFEM (surfaces and solid elements
will be ignored during the import). In the same way, you can open files created with RSTAB 8 in
RFEM 5 where you can add surfaces and solids.

RSTAB has a direct connection to CAD programs from Tekla Structures and Autodesk Auto-
CAD (but not for LT versions). In this way, it is possible to take advantage of BIM (Building In-
formation Modeling) with RSTAB because data models can be exchanged directly for digital
planning processes.
To start the direct data exchange,

select Import or Export on the File menu in RSTAB
or use the toolbar buttons shown on the left.

The dialog box shown in Figure 12.43 or Figure 12.44 on page 400 opens where you can select
the relevant CAD program in the dialog section Direct Imports or Direct Exports.

The buttons in the RSTAB toolbar Export/Import are reserved for the following functions:

I.ﬂl Direct import from Tekla Structures
|F| Direct export to Tekla Structures

F 3| Direct import from AutoCAD

|| Direct export to AutoCAD

Table 12.3: Buttons of toolbar Export/Import

Find descriptions for the interfaces with Tekla Structures and Autodesk AutoCAD Revit at
www.dlubal.com/manuals-for-category-interfaces.aspx.

e RX-Tekla
o RX-Revit

Dlubal ——
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12.5.2 File Formats for Data Exchange

If CAD programs or programs for structural analysis can create files of the types *.stp, *.dxf,
* fem, *.asf, *.dat, *.cfe or *.ifc, corresponding data can be used as template for RSTAB. Vice
versa, RSTAB is able to create files in formats appropriate for other programs.

|%| To open the dialog box for importing a file,
select Import on the File menu.

rImporl @1

Fomat | Detail Settings | ASCI Format DXF (") |

Formats for Frameworks General Formats for CAD Programs. Direct Imports
1 DSTV Format - Members product interface for (@ DXF Format - Mode! () Tekla Structures
steel constructions (" stp) ASClI file of the format DXF {*.dd)
{e.q. for Bocad, Frilo ESK/RS) .

(1 Industry Foundation Classes - IFC ("ifc) Ellinudesinorabfragi== 2

~1 Bertley ProStructure (*.stp) {Structural AnalysisView' and “IFC2x3 Coordination

View', e.qg. for SoFistik, InfoGraph)

() Tekla Structures (".stp) _
() Bentley ISM (*ism.dgn, *.dan) Extra Formats (Additional Module RX-LINK)

© Intergraph ("stp} - () Standard for the Exchange of Product Model
() SDNF Format ~ Data sip_"st

() Advance Steel ("stp) Steel detailing neutral file (=dnf, *dat) a (" stp, " step)

") C1S/2 ClMstesl Integration Standard ("stp) © iptial Graphics Bxchange Specificafion

(*igs, “iges)

©) 585 Abbund {"stp) Formats for Structural Analysis Programs () Standard Acis Text fomat (".sat)

() SEMA (" stp) (7 SCIA Engineer (*xml)

() Cadwork (" stp) (71 RETAB 3:00/4 ¢ (Files .000, .001, )

(7 HSB-Cad (“stp) Options

Formate for Spreadshest [ Import as background layer

() Microsoft Excel (*xls) Into existing model

() OpenOffice org Calc (*.ods)

Figure 12.43: Dialog box Import

When the option Import as background layer is ticked, RSTAB will show you only a line model
that can be used to set nodes, members etc. (see chapter 11.3.10, page 297).

|EE | To start the export of a RSTAB file,
J select Export on the File menu.

Export &
Format | Detail Settings | DSTV {stp)

Formats for Frameworks General Formats for CAD Programs: Direct Exports
@ DSTV Format - Members product interface for (1 ASCII Format - Model () Tekla Structures
steel constructions (*stp) Graphics of model to ASCIl file DXF (*.dd)
{e.q. for Bocad, Frilo ESK/RS) .
(7 Industry Foundation Classes - IFC ("ifc) - ?:_';;d‘?:g %E?E}AD
() Bentley ProStructure (".stp) (Analytical Model IFC 23,

e g. for SoFistik, InfoGraph)

() Tekda Structures (".stp)

~) Bentley ISM ("ism.dgn, *.dgn)
() Intergraph (*.stp)

(71 SDNF Format
(7 Advance Steel (" stp) Steel detailing neutral file (*.dat)

() Cadwork (*stp)

Formats for Spreadsheet

() Microsoft Bxcel (*xds)

() OpenOffice org Calc (*.ods)

) CSV (".cav)

L& 4

Figure 12.44: Dialog box Export
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File formats for frameworks
DSTV format *.stp

When using the product interface from DSTV (German Steel Construction Association), transfer
is not performed with framework files reduced to line models but files contain all model and
load data that is necessary for efficient processing. DLUBAL, like many other software develop-
ers, work on the development of the product interface. So it is possible to exchange data with
a variety of programs like Bentley ProStructure, Tekla Structures, Intergraph Frameworks, Advance
Steel, CIS/2 CIMSteel, SEMA or cadwork. You can select the programs also directly in the import
and export dialog boxes.

The interface covers structural and CAD data in general. RSTAB, however, supports only the
structural format with specific “entities” that can be found in a description (German only, PDF
download of Standardbeschreibung Produktschnittstelle Stahlbau).

The interface transfers information of nodes, members and cross-sections including member
eccentricities and cross-section rotations. Furthermore, nodal supports, load cases, load and
result combinations with nodal and member loads as well as imperfections are transferred. The
results of the calculation can be stored in the exchange file as well.

More settings for data exchange can be defined in the dialog tab DSTV (.stp).

Format | Detail Settings | DSTV (stp)

Mirror cross-sections of Type Land 2

/| Swap the start and end nodes of members
Waming: The orientation of members will be reversed
with this option and the load position of member loads
will be changed.

<

Export rigid members

Waming: Here the entity RIGID_COUPLING is used, which is
not contained in the DSTV standard. Disable this option to
obtain common DSTV convention.

| Export supports
| Export member eccentricities
| Export loads

Export results

Figure 12.45: Dialog box Export, tab DSTV (.stp)

File formats for spreadsheet

MS Excel format *.xls

RSTAB is able to import and create tables as *.xls files. Exchanging data with MS Excel is de-
scribed in chapter 11.5.6 on page 329. However, the described exchange option is only availa-
ble for the active RSTAB table. The function described in the following covers data of the mod-
el all at once. Thus, user-defined external generators for model and load data can be used.

To import an XLS file, open the file in MS Excel first. Then, you can use the option Microsoft
Excel in the RSTAB import dialog box (see Figure 12.43) to open the following dialog box.

I Program RSTAB © 2013 Dlubal Engineering Software 40 1
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Import from Microsoft Excel - Settings @

General | Options

Select Workbook
STAB 8'Referenzen'\List 1

Select Worksheets

[#]1.1 Nodes

[]1.2 Materials

1.3 Cross-Sections

[]1.4 Member End Releases
[]1.5 Member Eccentricities
[]1.6 Member Divisions

1.7 Members

[]1.8 Nodal Supports

[]1.9 Member Elastic Foundations
[]1.10 Member Nonlinearties
[7]1.11 Sets of Members

[ Import ][ Cancel ]

L5

Figure 12.46: Dialog box Import from Microsoft Excel - Settings
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Select the Workbook and Worksheets that you want to import. Descriptions, sequence and
structure of worksheets must match exactly the data of RSTAB so that imported data can be
written correctly into the RSTAB tables. If you are not quite sure, try to create an XLS file from
the current RSTARB file for test purposes.

In the Options tab, specify if worksheets will be imported with or without headers and how
formulas will be represented in the worksheets.

When exporting a file, it is not necessary to open MS Excel. The spreadsheet program starts

automatically.

Export to Microsoft Excel - Settings @

Export of Tables
1. Model Data
@ Al

2. Loading
@ Al

3. Load Data
@ Al

4. Resultz
DAl

Formulas and Parameters

[ Formulas in table

() Orly selected tables...

() Orly selected tables...

() Orly selected tables...

@ Orly selected tables...

[ Parameters to additional worksheet

[ Formulas to additional worksheet

Tables

“with table headers
[ Only marked cells

[ Only selected objects
[ Only filled rowes

[ Only filled tables

Export Type

[ Expart tables to active
workbook

Rewrite existing worksheet

[ Export ][ Cancel

LS

Figure 12.47: Dialog box Export to Microsoft Excel - Settings

In the dialog section Export of Tables, select the tables that you want to export. When you acti-
vate the option Only selected tables, RSTAB enables the respective [Select] button shown on

the left. Click the button to open another dialog box for specific settings.

402
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Tables to Export - Results Data &J
Select Load Cases Select Tables
[T]LET - Self-weight
[EILCZ - Srow [] 4.0 Surnmary
[T]LE3 - Lateral wind in + 4.1 Members - Internal Forces
[T]LC4 - Wind on gable in'Y [ 4.2 Set of Members - Intemal Forces
[T]LES - Wind on gable in - [] 4.3 Cross-5ections - Intemal Forces
[T]LEE - wind lifting 4.4 Mode port Forces
[T1LCT - Imposed load - floor [] 4.6 Modes - Defarmations
[T]LE11 - Exceptional loads [ 4.7 Members - Local Defarmations

[C]C032 -1.35°LC1 + 1.5°LC2 + LCB [] 4.8 Members - Global Deformations
[E|RC. 14 ] [] 4.10 Member Slendernesses

[ (0] 3 ] [ Cancel

L5 A

Figure 12.48: Dialog box Tables to Export - Results Data

In the dialog section Formulas and Parameters of the initial export dialog box (Figure 12.47),
you can decide if stored formulas will also be transferred from RSTAB to MS Excel during the
data exchange.

OpenOffice format *.ods
This interface is only available when OpenOffice.org Calc and RSTAB 8 32-bit are installed.

described in detail above.

General file formats for CAD programs
ASCII format *.dxf

taken over.

recommended to check the parameters especially before the import.

ASCII Format DXF (")

[ Transfer plane XY to XZ Divide curves in a
minimum of 3 & intermediate
members

[ Import layers as partial views

Offset X 0 Maxdmum member length of one
P 0} member: 100 = m]
= 0

Import from specific layer:
DXF template in B b > ==

Figure 12.49: Dialog box Import, tab ASCIl Format DXF (*.dxf)

Check the length units of the DXF template. Optionally, you can enter an Offset to place the
DXF model in a certain distance to the origin.

left to select the DXF file. Then, the individual layers are available for selection in the list.

The import and export options are similar to the data exchange between RSTAB and MS Excel

The DXF format transfers only general information concerning lines used in the model. RSTAB
is able to import a line model created for example in AutoCAD and to create a DXF file from the
current model. A layer will be used for each cross-section. Nodal supports, loads etc. cannot be

More settings for data exchange can be defined in the dialog tab ASCII Format DXF (*.dxf). It is

If you want to Import a file from a specific layer, use the button [Select DXF File] shown on the

Dlubal ——
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‘3 In most CAD programs, the Z-axis is directed upwards. In RSTAB, however, it is normally di-
rected downwards. Now, when you switch to the second dialog tab Detail Settings in the im-
port dialog box, and set Down in the list for the Z axis, weight loads can be entered positively
in RSTAB.

Detail Settings | ASCI| Fomnat DXF (" bd)

Customers conversion file for materials:
C:AUsers'PublictDiubalmport ExportConversionFile_Material b (|

Customers conversion file for cross-sections:
C:\Users'PublictDiubalmport Export\ConversionFile_Cross Section b 0 (|

Do plausibility check after import Z ads:
Do plausibility check before export Defautt
Switch |
Export only selected objects coordinate
Note: X=X =
Forcing Z-awis direction, changing coordinates mapping
and mimoring affects the local system of topology and load =~ Y ->|Y = v
cases, and may lead to unwanted results. 75z
Use only if necessary. : I—I

Figure 12.50: Dialog box Import, tab Detail Settings

For the DXF export it is also recommended to check the orientation of the Z axis.

IFC format *.ifc

The Industry Foundation Classes (IFC) are a global standard for exchanging data for model-
@ based approaches in the construction industry. They have been developed by the IAl (Inter-

national Alliance for Interoperability). The IFC are structured in domains (architecture, design,
IAl logo structural analysis, electrical engineering etc.). DLUBAL software supports the domain for struc-
tural engineering which allows for the transfer of model data like nodes, members, supports,
load cases and loads. The IFC are still under development.

Please find a description of the interface at www.buildingsmart.org.

When you export an RSTAB model as IFC model, an analytical model is created in the version
IFC 2 x Edition 3.

Bentley format *.ism.dgn, *.dgn

The interface makes it possible to exchange data with the CAD product MicroStation. RSTAB is
able to import model data as well as to export RSTAB files, using the possibilities of interoper-
ability. Thus, a connection to all Bentley applications such as ProSteel is given on the basis of
ISM (Integrated Structural Modeling).

SDNF format *.dat

The SDNF format (Steel detailing neutral file) is used to exchange geometrical data like nodes,
cross-sections and members with INTERGRAPH.

File formats for structural analysis programs

Scia format *.xml

It is possible to import model data from the structural analysis program SCIA by NEMETSCHEK to
RSTAB, provided that data is available in the *.xml format.

Dlubal RSTAB format *.000

Use this interface to import DOS files created with RSTAB 3.xx/4.xx. Set the directory of the INP
folder including input data in the Open dialog box.
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General Dlubal formats *.xml, *st8
To save RSTAB files as XML files or templates,
select Save As on the File menu.

In the Windows dialog box Save As, use the list to set the relevant file type in the dialog field
Save as type.

Recent Places

Desktop
w=u
Librari
{oranes Created by: Ing.- Software Dlubal Gm =
P’ L Created at 27.11.2007 09:22
b Changed by: Gundel Pietzcker
Computer Changed at: 020420131323

Description: 3D hall

. Y
m Madel type: 3D

&=l Save As &J
Save in: Model Files - @2 E
R= MName = Date modified Type
Y || Steel frame hall.rsx 02.04.201313:23 RSX File

‘weight: 14510t L
oiar Modes: B2 1
tembers: 102
Load cases: n
Load combin... 326
Result combi.. 22
Results: es
Frintout report:— “r'es
Yersion: 8.01.0021.20628 i
4 ] bl Mostamae Mac 100
File: name: Steel frame hall rex -
Saveastpe: [File type RSTAB XML (*rex) -] [ Cancel |
L File type RSTAB ("rsg) [
Template RSTAB (".st8)
 File 1 F_ e RSTAB XML h_
All Files {~.%) |

Figure 12.51: Dialog box Save As

With the ST8 format you save the model as a template which can be imported later when cre-
ating a new file (see Figure 12.23, page 386).

When you save the model with the file type RSX, tabular data will be converted into an XML
format. The remaining data will be saved in binary format. Data is stored in a compressed file
that can be opened like a ZIP archive file. In this way, it is possible to create files for CAD pro-
grams.
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12.5.3 RF-LINK Import *.step, *.iges, *.sat

With the add-on module RF-LINK (not contained in RSTAB) it is possible to import data in STEP,
IGES or ACIS format. The file formats are mainly used in mechanical engineering, allowing for a
transfer of model geometry in the form of boundary lines.

I%l To import model files available in one of the formats mentioned above,

select Import on the File menu.

rImp{:urt &J“

Format | Detail Settings | Import {*sat, * step, 'iges}l

Formats for Frameworks General Formats for CAD Programs Direct Imports
1 DSTV Format - Members product interface for 1 DXF Format - Mode! 1 Tekla Structures
steel constructions (*stp) ASClIfile of the format DXF (*.cbd)
{e.g. for Bocad, Frilo ESK/RS)
~ Industry Foundation Classes - IFC (*ifc) Ellinudesinorabfrai==2 2 [
" Bertley ProStructure (*.stp) {Structural AnalysisView' and “IFC2x3 Coordination
View', e.qg. for SoFistik, InfoGraph)
~) Tekla Structures (*stp)
~) Bentley ISM ("ism.dgn, *.dgn) xtra Formats (Additional Module RX-LINK) \
D Intergraph (".stp) @) Standard for the Exchange of Product Model
1 SDNF Format " Data (“sip. “step)
*) Advance Stesl " stp) Steel detailing neutral file (" sdnf, = dat) HiE Dy

~) Inttial Graphics Exchange Speciication

) CI5/2 CiMsteel Integration Standard {stp) (*igs. “iges)
_) 585 Abbund [".stp) Formats for Structural Analysis Programs *) Standard Acis Text format (*sat)
~) SEMA (" stp) “) SCIA Engineer (*xml)
~) Cadwork (*stp) ) RSTAB 30c/4 0 (Files 000, .001, ) /
) H5B-Cad {"stp) Options
Formate for Spreadshest [ Import as background layer
=) Microsoft Excel (*xds) Into existing model
~1 OpenOffice.org Calc (*.ods)
. 4

Figure 12.52: Dialog box Import

In the dialog section Extra Formats of the Import dialog box, you can define the relevant file
format:

e Standard for the Exchange of Product Model Data (* stp, *.step)
o Initial Graphics Exchange Specification (*.igs, *.iges)
e Standard Acis Text format (*.sat)

Access to the options is only available when RF-LINK has been installed. The installation re-
quires a separate installation process.

In the dialog tab Import (*.sat, *.step, *.iges), you can specify detailed settings for units and the
treatment of lines.

Export options of RSTAB files in the STEP, IGES or SAT format are currently not available.
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A Index
3 Buckling length coefficient ..........cccvmeccrevusnenens 202
3 points plane 276 Buckling member 74,76
3D truss 349 Built-up cross-section 59
A Button 15
Acceleration 363 C
ACIS format 406 Cable 74,76
Action 103 Cable member 169
Action category 100, 104 Calculation error 203
Action comMbiNation w.....eeeeeeeeeeesseeeenn 115,116,117 Calculation parameters........cveceeneeeeeseeeens 168,176
Activity criterion 161 Calculator 337
Add 324 CARTES 26,278
Add load case 102 Cartesian coordinate System ..........oeceeeeeens 42,278
Add materials to library 51 Category 396
Additional explanation 226 Catenary 351
Additional moment 170 Cell 350, 353, 361
Additional snow loads 364 Center 280
Additive combination 131 Centroid 267
Add-on modules 181,182 Chain dimensioning 287
Alternative combination................coceeeeeeoenees 131,139 Characteristic action 98
Alternatively acting 104 Check box 16
Angle 264,286 Check sum 184,193
Angle of principal axes 56 Circle 351,352
Animation 199, 221 Circle arc 352
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Arc display 147,193 Classification 387
Archive 381 Clipboard 249
Area 267 Clipping plane 218
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Axial force 186 Color scale 27
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Background layer ............. 282,297, 299,308, 400 Colorsin rendering 215,269
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Comment 262, 288,392 Data navigator 22
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Company address 233,235 Decimal places 261
Company logo 235 Default buttons 31
Compression 74 Default printer 223,244
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Configuration 34 Deformation process 222
Configuration Manager 34 Deformations 221
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Continuous beam 342 Diagram for release 68
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Coupling 74,77 Display NaVIgator ... 22,205, 220, 287
Cover sheet 242 Display properties 258,259
Create model 386 Distance 264,282
Create project 375 Divide 324
Criterion 131 Divide member 310
Critical buckling load 84 Division node 311
Critical forces 177 Division points 72
Critical load factor 172 Division spacing 310
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Cross-section description 54 Drag-and-drop 33,225
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Load of multi-layer structures ..........cseeceernens 154
Load parameter 154
Load type 150
Loading factor 171
Loads 325
Local load 153,170
Lock graphic 236
Locked guideline 292,293
Logo 235
M

Mass print 250, 255
Material 46
Material color 268
Material description 46
Material library 49
Material model 48
Member 73
Member axes.......rvvenncsvisnnnnns 79,153,199, 302

Member coefficient........c.ceeuuvene.

Member contact forces

............ 162,170, 201

195

Member deformations................

Member division ........cc.ceevvevervenne
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Member end release
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Member internal forces...............

Member length

...................... 185, 205
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Member load

148

Member nonlinearity

93

Member orientation...........ceeeeeee.

Member position ........ceeeeveeennee

Member rotation

..... 79,310,311,314
........ 80, 83,187,196

79,80

Member slenderness

202

Member type

74

Merge members

313

Method of analysis

114,169

MicroStation

404

Mirror

303,305

Mirroring plane

305

Model description ...

............ 234,235,387

341

Model generator

Model type

387

410
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Insert graphic 238
Insert member 316
Insert nodes 315
Insert point 397
Insert text 238
Instability 176,178
Installation 10
Interfaces 399
Intergraph 404
Intermediate node 311
Internal forces - multicolor 220
Internal forces - rendering ..........ccccoeeeeenneeees 205, 220
Intersection point 281
Iterations 176
J

Join members 314
K

Keyboard functions 32
L

Language settings 246
Large deformation analysis ..........eccccueeees 170,176
Layer 297,403
Layout 241
Leading action .......c..oecceemeeeeeceeesseceennees 114,117,126
Light 270
Light position 270
Lighting 270
Limit values 29
Limit values of spring 78
Line 351
Line grid 283,294
Linear static analysis 158
List 16
List button 15
List of members 149,159
Load application 358
Load bearing capacity 106
Load case 98,303
Load combination......... 120,121,122, 125, 126, 389
Load correction factors................. 359, 365, 369, 372
Load direction 153
Load distribution 151
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Moment equilibrium 354 Page preview 226
Moment of inertia 55 Panel 27
Moment release for member ... 65 Parabola 351
MOoNOPItCh rOOf ... 364, 369, 372 Parabolic load 152
Mouse functions 33 Parallel installation 12
Move 301 Parallel member 281,339
Movement 363 Parameter list 332,335,337
Multi-color internal forces 205 Parameterized input 332
Multiple Windows VIiew ..........viecciinnns 211,249 Parametric cross-section 59
Multiply 324 Partial activity 67,89
N Partial safety factol...........oommmrrsreeneeeee 98,117,123
National annex 388 Partial safety factor for material.............. 47,172,173
Navigator 21 Partial view 23,215
Network 12 Partition points 281
Network projects 393 Paste 322
New page 225 PDF file 245
Newton-Raphson 170 Permanent loading 131
Nodal deformations 197 Perpendicular 280
Nodal load 146, 303 Pipe content 150
Nodal support 85 Plane 357
Nodal support forces 191 Plastic hinge 95
Node coordinates 44 Plausibility check 163
Node number 41 Plotters 252
Nodes 41,273 Poisson's ratio 47
Nonlinearities for releases........eveeeneneenns 67 Polar coordinate system.........oeceeeeeemeecesnens 43,278
Nonlinearity 178 Polygonal chain 352
Non-linearity of supports 88 Post-critical analysis.......o.eremeeersssseessensiene 171,177
Notes 288 Precamber 150, 161
Null 77 Prefix 235
Number of load cases 112 Preselection 271
Number of reactivations 178 Prestressing force 150
Numbering 234,318,319 Principal axes 187
(o) Print file 244
Object information 207 Print graphic 236,248
ODJECE SNAP v 279,290, 296, 299 Print quality 253
Offset 71,219,277,287, 288 Printing 244
Open model 379, 385 Printing color. 253
OpenOffice 329,331, 403 PrintOUt r@POIt.eeeiveeessssssssssssssssssnnns 223,229,246
Options 391 Printout report header......eevvvveenens 233,235,249
Organization of 10ad data ...........emmermmseessnns 145 PriNtOUt RePOrt MaNager ... 224
Origin 275,277,284 Printout report template.............oooveveeveenenes 240, 241
OSNAP 26,279 Program capacities 7
Overall dimensions 57 Program language 257
Overlapping members 165 Program options 183
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Project description ........eeeeceennees 234, 235,378 Rotations 56, 197,199, 200
Project Manager 12,373 Round corner 318
Project Navigator 21 Row 322
Projection 154 RSCOMBI 389
Purlin roof 347 RSTAB 7 12
R RSX format 405
Rafter roof 346 RTF file 239,244
Reactivate members 178 S
Reactivation 178 Save cross-section 60
Recycle bin 377,380,384 Scale 259,307
Reduce combinations 112 Scaling 206
Reduction factor......eeeecececeeeennns 117,123,179 Scaling factor 29,206
Reference length 154 Scia 404
Reference material 55 Scissors release 66
Reference node 42 ScreenTip 18,40
Reference system 65 SDNF format 404
Reference temperature 48 Search 265,322
Regenerate model 167 Second-order analysis.......c.occc.e. 120,169, 172,176
Related objects 274 Section 15
Rename model 380 Section line 273
Rendering 199, 205, 268 Selecting - additive 271
Renumber 318 Selecting - alternative 271
Renumber load case 320 Selection 271, 323,324,334
Replace 322 Selection field 16
Report header template 234 Selection function 323
Report template 224,240 Selection in printout report...........c...... 227,231,232
Restraint 87 Selection mode 226
Result combination .....114, 128, 130, 133, 134, 175, Self-weight 100
188, 204, 389 . -

Serviceability 107,108
Result diagrams 208, 251

Set language 257
Result values 204, 208

Set of members ... 17,96, 149, 160, 189
Resultant force 194 .

SHAPE-MASSIVE Cross-Section ........o.cveeseeeeeseeesenns 63
Results 184,204 .

SHAPE-THIN Cross-S€CtION ......ceereveuneerreeenersseensenianes 63
Results balance 184

Shear 309
Results display 205

Shear area 55
Results evaluation 203

Shear center 154
Results navigator 23,204 .

Shear deformation 56
RF-LINK 406

Shear force 186
Rhomboid 272

Shear modulus 47
Rigid couplin 74,77

9 ping Shear springs of fouNdation........eeeneesion 92

Rigid member 74,75 .

Shear stiffness 177
Rolled cross-section 57 .

Sheet numbering 234
Rotate 303, 304, 309 .

Shrinkage 150
Rotated nodal supports 193 .

Sign 175
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Sign rule 81,187,199 Synchronization of selection ... 327
Signs of internal forces 81 Synchronized selection 21
Signs of SUPPOrt fOrces.....mmrnnrenerernsrerenns 191,192 System requirements 10
Singularity 318 T

Slenderness 202 Tab 14
Slippage 78,94 Table input 321,323
Smooth color transition 29 Table settings 325,327
Smoothing 209,210 TableS crrrrrrersreersseerens 24,40, 142, 145,181, 325
Snap 25,278 Taper 53,82,177,343
Snap distance 279 Taper shape 82
Snow guard 364 Target plane 307
Snow load 364, 365 Tearing 94,95
Soil constants 91 Temperature 57,150
Solid cross-section 60 Template 241,390, 405
Special selection 264,274 Tensile forces 171
Specific weight 47 Tension 74
Sphere 352 Tension member 75
Spiral stairway 350 Text file 239
Spring 65,78,91 Texture 268
Spring constant 78 Thermal material model 48
Square addition 138,175 Three-dimensional cell 349
Stairway 350 Thumbnail 374,383,395
Standard 139, 387 Timber cross-section 61
Start calculation 180 Title 226
Start program 36 Title box 252
Statistic 164 Toolbar 18
Status bar 25 Torsion 154
STEP format 406 Torsional constant 55
Stiffness 76,84,172,177 Torsional moment 186
Stiffness modulus Es 91 Total moment to origin 360
Stress-strain diagram 48 Transparency 218
Stretch factors 300 Trapezoidal load 152
Strip foundation 92 Triangular load 152
Structure check 164 True member length 154
Sub-project 375,376 Truss 74,344
Super combination ...t 137,138, 140, 231 Truss (only N) 74,75
SUPER-RC 17,137 Type of guideline 291
Support 85,87 u

Support forces 191 Ultimate limit state 108
Support moments 192 Uniformly distributed 10ad ............cccommmrereerseesnnns 152
Support reactions 191,192 Unite nodes 167
SUPPOTrt rotation......ccciscisnsciinnns 86,191,193 Units 261
Support type 86, 88 Updates 12
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Surface area 67 User profile 261
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\'} Weight 83
Value spectrum 28 Wheel button 33
Variable load 152 Wind load ....cccovvevevus 358,366, 368, 369, 370, 372
Variable loading 131 Window 216
VCmaster 245 Window selection 271
Vertical position 80, 167 Word 391
Video 222 Work plane 219,275
View 33,212,213, 266 X
View angle 266 XML file 405
View mode 360 Y
i int 2

Viewpoin 66 Yielding 95
Views navigator 23 z
Virtual line 353,361

Z-axis 404
Visibilities 212,214, 216,217

Zero point 284
Visual object. 296
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