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1. Introduction

With this introductory example, we would like to make you acquainted with the most impor-
tant features of RSTAB. Often you have several options to achieve your targets. Depending on
the situation and your preferences you can play with the software to learn more about the
possibilities of the program. With this simple example we want to encourage you to find out
useful functions in RSTAB.

We will model a planar two-hinged frame and the loads. Then we design the model according
to nonlinear second-order analysis with regard to the following load cases: self-weight, snow,
wind and imperfection.

As superimposing actions according to EN 1990 involves considerable time and effort, we will
use the generator for load combinations already integrated in RSTAB 8.

With the 30-day trial version, you can work on the model without any restriction. Even after the
expiry of the 30-day period, you can enter an example and calculate it; however, saving your
results is no longer possible.

g It is easier to enter data if you use two screens, or you may print the description to avoid

switching between the displays of PDF file and RSTAB input.

The text of the manual shows the described buttons in square brackets, for example [Apply].

At the same time, they are pictured on the left. In addition, expressions used in dialog boxes,
tables and menus are set in jtalics to clarify the explanations. Input required is written in bold
letters.

You can look up the description of program functions in the RSTAB manual that you can
download on the Dlubal website at http://www.dlubal.com/Downloading-Manuals.aspx.

The file RSTAB-Example-06.rs8 containing all model data of the following example can be
found in the Examples project that has been created automatically during the installation.
However, for the first steps with RSTAB we recommend you to enter the model manually.

If you do not have the time for it, you can watch the videos on our website at
www.dlubal.com/videos-from-category-videos-for-rstab.aspx.
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2. System and Loads
2.1 Sketch of System

In our example we analyze the steel frame of a hall that is reinforced by haunches.
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Figure 2.1: System and loading

2.2  Materials and Cross-sections

We use the standard steel S 235.

Both columns consist of cross-sections of the type HE-A 300. The horizontal beams are cross-
sections of the type IPE 360.

The taper is made of a metal sheet reinforcement with a thickness of 10 mm, reaching a height
of 300 mm on the column connection.
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2.3 Load

Load case 1: self-weight and finishes

As load, the framework's self-weight (steel cross-sections) is to be considered that RSTAB de-
termines automatically from the cross-section properties.

In addition, the hall's roof structure is applied with 0.3 kN/m? For a frame distance of 5 m, the
load is:

g=0.3kN/m?*5m=1.5kN/m

There are no wall loads transferred by the columns.

Load case 2: snow

For the hall we apply snow load zone 2 in Germany and an altitude of 200 m. According to
EN 1991-1-3, we have to apply the characteristic value s, = 0.85 kN/m?2 Together with the
shape coefficient a = 0.8 for the roof inclination of 5.7° we get a snow load of:

g=0.8%0.85kN/m?*5m =3.4kN/m

Load case 3: wind

To simplify our example, we apply the wind loads of wind zone 1 and terrain category Ill on
the columns only, neglecting the roof areas. The wind loads are determined according to
EN 1991-1-4 and the national annex (NA) for Germany with the simplified velocity pressure
dp = 0.5 kN/m?. So we get the following wind pressure on the upwind side:

wp =0.8%0.5 kN/m?*5m = 2.0 kN/m

For the downwind side we have the following suction load:

ws=0.5%0.5 kN/m?*5m =1.25 kN/m

Load case 4: imperfection

Often imperfections must be considered, for example according to Eurocode 3. Inclinations
and precambers are managed in a separate load case. So it is possible to assign specific partial
safety factors when you combine the load with other actions.

For the column cross-sections (HE A 300) we assume the buckling curve ¢ (displacement in di-
rection of z-axis) according to EN 1993-1-1, Table 6.2. The inclinations ¢o and precambers eoq
are determined according to EN 1993-1-1, Clause 5.3.2 as follows:

Inclination o= 1/200

Precamber eoqd=L1/200

As the buckling curve b is valid for IPE 360 cross-sections, we can apply a smaller precamber of
eod = L/250 for the horizontal beams. For the beam, no inclination is assigned.
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3. Creation of Model
3.1  Starting RSTAB

To start RSTAB in the taskbar, we
click Start, point to All Programs and Dlubal, and then we select Dlubal RSTAB 8.xx,
or we double-click the icon Dlubal RSTAB 8.xx on the computer desktop.

3.2 Creating the Model

The RSTAB work window opens showing us the dialog box below. We are asked to enter the
basic data for the new model.

If RSTAB already displays a model, we close it by clicking Close on the File menu. Then, we
open the General Data dialog box by clicking New on the File menu.

- ~
New Model - General Data [dE-J
General | History
Model Name Description
Introductory Example Hall frame:
Project Name Description
_J Examples j Sample Models
Falder: = g
C:\Users'PublictDocuments*DiubalProjects'Examples
Type of Model Classification of Load Cases and Combinations
1D -in X According to Standard: Mational annex:
@ 20 -in XZ ~ EEIEN 1990 ~ [EICEN ~ (=
2D -in XY I |
z /| Create combinations automatically

D @ Load combinations

Result combinations for linear analysis only)

Positive Orientation of Global Axis Z Template
Upward Open template model:
@ Downward 5
Comment
~ (=)
2| & @ B[ oKk | [ cancal |

" 4

Figure 3.1: Dialog box New Model - General Data

We write Introductory Example into the input field Model Name. To the right, we enter Hall
frame as Description. We always have to define a Model Name because it determines the name
of the RSTAB file. The Description field does not necessarily need to be filled in.

In the input field Project Name, we select Examples from the list if not already set by default.
The project Description and the corresponding Folder are displayed automatically.

In the dialog section Type of Model, we select the option 2D - in XZ because we want to model
a planar framework. It is always possible to extend the model to a 3D framework structure later.

We keep the default setting Downward for The Positive Orientation of Global Axis Z.
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== DIN 1055-100
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I#ICAN/CSA 516.1-94
ESACI 3181
== |5 800
3 514 260
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In the dialog section Classification of Load Cases and Combinations, we select the entry EN 1990
from the list According to Standard. We don't change the setting CEN in the field National annex
to the right. This specification is important when we combine actions with partial safety factors
and combination coefficients conforming to standards.

Then, we tick the check box Create combinations automatically. We want to superimpose the
actions in Load combinations.

Now, the general data for the model is defined. We close the dialog box by clicking the [OK]
button.

The empty work window of RSTAB is displayed.

Model Data
Adjust Work Window and Grid

4.
4.1

View
First, we click the [Maximize] button on the title bar to enlarge the work window. We see the
axes of coordinates with the global directions X, Y and Z displayed in the workspace.

To change the position of the axes of coordinates, we click the button [Move, Zoom, Rotate] in
the toolbar above. The pointer turns into a hand. Now, we can position the workspace accord-
ing to our preferences by moving the pointer and holding the left mouse button down. For en-
tering data we recommend to shift the axes of coordinates to the left in direction of the navi-
gator.

Furthermore, we can use the hand to zoom or rotate the view:
e Zoom: We move the pointer and hold the [Shift] key down.

e Rotation: We move the pointer and hold the [Ctrl] key down.

To exit the function, different ways are possible:
e We click the button once again.
e We press the [Esc] key on the keyboard.
e Weright-click into the workspace.

Mouse functions

The mouse functions follow the general standards for Windows applications. To select an ob-
ject for further editing, we click it once with the left mouse button. We double-click the object
when we want to open its dialog box for editing.

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

To change the size of the displayed model, we use the wheel button of the mouse. By holding
down the wheel button we can shift the model directly. When we press the [Ctrl] key addition-
ally, we can rotate the structure. Rotating the structure is also possible by using the wheel but-
ton and holding down the right mouse button at the same time. The pointer symbols shown
on the left show the selected function.
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Grid
The grid forms the background of the workspace. In the dialog box Work Plane and Grid/Snap,
we can adjust the spacing of grid points. To open the dialog box, we use the button [Settings

of Work Plane].
. ~
Work Plane and Grid/Snap [&J
Work Plane Qrigin of Work Plane
Coardinate syster: Node Mo.: -
Global ¥YZ - =
Coordinates  X: 0.0000 x| [m]
®r =
YZ P s -
F o -
oz 4l z 0.000=]| [m)
r4

Grid/Snap |Dbiect8nap Guidelines | Backaground Layers | Line Grids|

Show Type Number of Grid Points.
Grid @ Cartesian [+] [
Shap ) Palar Direction 1: a0 a0

Direction 2: 30 30

[ Dynamically according to size of model

= I e b - 'T’ b .:' : Grid Point Spacing
5: . a; N ~ Space b: 1,000 x| [m]
FL A "‘-J'[! oo Space h: 10005 [m]
S W
'.‘ | ) ) ) Rotation B: 000 1
Y2
- Shap -
distance: 105 [px]

Figure 4.1: Dialog box Work Plane and Grid/Snap

SNAP [GRID Later, for entering data in grid points, it is important that the control fields SNAP and GRID
E— in the status bar are set active. In this way, the grid becomes visible and the points will be
snapped on the grid when clicking.

Work plane

|m The XZ plane is preset as work plane. With this setting all graphically entered objects will be
generated in the vertical plane. The plane has no significance for the data input in dialog box-
es or tables.

The default settings are appropriate for our example. We close the dialog box with the [OK]
button and start with the model input.
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It would be possible to define the nodes graphically or in the table to connect them with
members subsequently. But in our example we use the direct graphical input of members.

4.2.1 Columns

Before we can set a member in the work window, we have to define its properties. To open the

corresponding dialog box,

we click Model Data on the Insert menu, then we point to 1.7 Members and Graphically,

and then we select Single,

or we use the corresponding button in the toolbar, which is the quicker way of selecting the

function.

The dialog box New Member opens.

New Member

General | Options | Effective Lengths | Modify Stifiness |

Member No. Member Type
1 [H Beam
Node No. Member Rotation

Member Rotation via

@ Angle B: 0.00=x( [

Help node

Cross-Section

U E Sl Create & new cross-section!

Memberend:  As member start

Member Release
Member start:  Mone

Memberend:  Mone

_AEnd
o *P(XYZ)

Help node
in plane x-y

Here
E=0=

-mEEe
T Create New Cross-Section for Member Start...}

e
e

[

oK | [ Cancel

"

Figure 4.2: Dialog box New Member

The Member No. 1 and the Member Type Beam are already preset. It is not necessary to change

these settings.

Defining a cross-section

In the dialog section Cross-Section, we click the button [New] to assign a stiffness for material
and cross-section to the Member start. The dialog box New Cross-Section appears (see Figure

4.3 in background).

As the columns consist of rolled cross-sections, we click the button [HE-A] in the dialog box.
The dialog box Rolled Cross-Sections - I-Sections appears where we select the cross-section

HE A 300.

10
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New Cross-Section

=

No. Color

N |

Cross-Section Description

@) (& I ] )
(BEE]

Rolled Cross-Sections - I-Sections

[ Include invalid

[] Favorites group:

=

Cross-Section Type To Select To Select HEA 300
Table Manufacturer/Standard Cross-Section =
I HE 4100
@@@ T IPE HE &.120
T IPE750 HE 4140 2000
EEE I IPEa HE & 160
I IPEo HE 4180
T IPEv HE 4 200
TIPBS HE 4 220
T PESE HE 4 240
IHE HE 4 260 =
[2] |THesn &
Fiter T HEB HE 4 320
Manutacturer/Standard group: T HEM HE &340
Nome - | THsL HE 4 360 =
I HP HE 4 400
Manufacturer/Standard HE 4 450
Al - HE 4 500
HE 4 550
Cioss-section shape: HE 4 800
Al - HE 4850
Cross-section note: HE 4700 el
HE 4800
Al HE 4 900
HE & 1000 Material
1 - Steel S 235 EN 10025-2:2004-11 -

!

HE & 300

ME=NE)

Figure 4.3: Selecting HE A 300 in the library

To check the properties of the cross-section, we can use the [Info] button.

We close the dialog box Rolled Cross-Sections - I-Sections to import the cross-section properties
to the dialog box New Cross-Section. As our framework is a 2D model, only relevant input fields

are filled with data in this dialog box.

For rolled cross-sections RSTAB presets the Material with number 7 - Steel S 235 according to
EN 10025-2. When we want to use a different material, we can select another one by means of

the [Material Library] button.

Mew Cross-Section

No. Color Cross-Section Description
BN | HE 4 300 | DIN 102531994

Cross-Gection Propertiss | Rotation | Modfy |

Cross-Section Properties
Moments of inertia

Towon g [ El ]
Bendng 1y | 16250000° | em]

e[ E e

Cross-sectional areas

wa a2

e 4 [ Ede
b [ 289 e

Inclination of principal axes

o e

Overall dimensions {for nen-uniform temperature loads)

300.0

290.0

[mm]

wan b [ 300E] BEEEm
M 1 | Steel 5235 | EN 10025-2:2004-11 -

Comment

Colmns - )

Figure 4.4: Dialog box New Cross-Section

In the Comment field, we can enter Columns to specify the cross-section.
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We close the dialog box by clicking [OK] and return to the initial dialog box New Member.

MNew Member &J

General | Options | Effective Lengths | Modify Stifiness |

Member No. Member Type
1 [H Beam - |
Node No. HE A 300

Member Rotation via

@ Angle B: 0.00=x( [

Help node

Cross-Section

Memberstar: [T 1| HEA300 | Steel 235 | Columns
Memberend:  As member start

Member Release

Member start:  Mone

Memberend:  Mone

" 4

Figure 4.5: Dialog box New Member

When we have checked the input fields, we close the dialog box with the [OK] button. Now we
can set the column members.

Placing members

Members can be set directly by clicking grid points or nodes. If the start or end points of the
member do not lie within the grid that has been set, we can enter the coordinates in the float-
ing dialog box New Member manually. Please take care not to move with the pointer outside
the dialog window, otherwise its coordinates are considered again for the input. Furthermore,
we can switch between the input fields by using the mouse or the [Tab] key on our keyboard.
Instead of clicking the [Apply] button used to set a node, we can also use the [Enter] key.

MNew Member &J
| | Member Node No. Coordinates o [
2 4 ® 20,000 [m] . . X . . . . % .

i | m]

Ref

EeEneE z 50002 [m]

() Current CS

@ Grid arigin Member Length

() Last nade Ls 5. 00 s N ]
[T 5tep

'

Figure 4.6: Defining columns graphically

We define the support node of the first column by a single click with the left mouse button in-
to the coordinate origin (X/Y/Z coordinates 0.000/0.000/0.000). The current pointer coordi-
nates are displayed next to the reticle.

The top end of the column is set into the grid point 0.000/0.000/-5.000.
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We continue our input and define member 2 by clicking the grid points 20.000/0.000/0.000
for the footing of the column and 20.000/0.000/-5.000 for the head.

When the grid points lie outside the workspace, we can zoom out the view by using the wheel
button of the mouse. It is also possible to shift the view slightly to the left by holding down the
wheel button (see also chapter 4.1, page 8). The command for placing members will not be af-
fected.

For now we stop setting other members. We quit the input mode by pressing the [Esc] key.
We can also use the right mouse button to right-click in an empty area of the work window.

Show numbering

If we want to display the numbering of nodes and members, we right-click into an empty
space of the work window. A context menu with useful functions appears. We activate the
Numbering.

Repeat Save Model Enter
View 3
User-Defined View 3

& Show Mumbering

\?‘ Show Dimensions

| Show Comments
v Display Model Wired or Solid

# | Lock Guidelines

Enable Drag & Drop

¥y | Auto Rotate Model

Auto Connect Members

Coordinate System...

# | \Work Plane, Grid/Snap, ...
Select Special...

Colors in Graphics Accordingto #

R\:I Display Properties...

Figure 4.7: Show numbering in context menu

We can use the Display tab in the navigator to control the numbering of objects in detail.

Project Navigator - Display X
-, Model
[ Nodes
E‘& Nodal Supports
=-[#] ¢ Members
-[w] B¢ Sets of Members
E‘g Tendons
-[J$ Loads
-] Results
[B] % Guide Objects
D& General
5 O )
-.[w] 0 Nodes
[ Nedal Supports
=[] Members
[¥]iE Member Numbering
[ Material Numbering
Dm Cross-Section Numbering
.. Member End Releases
.|| Sets of Members
-[¥]IE@ Guidelines
D& Colors in Rendering According to
-[B] " Rendering
[B]/ Preselection
-[H] % Add-on Modules

aDatal ED\splay Aviews

Figure 4.8: Display navigator for numbering
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4.2.2 Horizontal Beams

Placing members

As the horizontal beams are connected to each other, we can define them as a polygonal chain.

To open the corresponding dialog box,

we click Model Data on the Insert menu, then we point to 1.7 Members and Graphically,

and then we select Continuous,

or we use the corresponding button in the toolbar shown on the left.

The dialog box New Member opens again. We create a [New] cross-section as cross-section
number 2 and select an IPE 360 section from the IPE cross-section table.

New Member

[

General | Options | Eifective Lengths | Modify Stifness |

Member No Member Type
3 = Beam
Node No. HE A 300
4 s k=]
4 s k=]

Member Rotation via

o N
Help node 4 NIE=]

@ ¥

Cross-Section

Memberstat: [T 1 | HEA 300 | Steel 5 235 | Columns

Memberend:  As member start

Member Release

Memberstart:  None

Memberend:  None

"

T Create New Cross-Section for Member Start... l

@

Figure 4.9: Dialog box New Member

New Cross-Section

Neo Color

0 @

Cross-Section Description

O((E9) EN)E
EE

Rolled Cross-Sections - I-Sections

Cross-Section Type To Select

Il
[a]ielfe]
I IPE750
e 11
I IPEo
T IPEv
T IPB-S
T IPB-5B
I HE
(2] |THers
T HEA
Fitter T HEE
Manufacturer/Standard group: T HEM

None - |IHSL
THP

Manufacturer/Standard

Manufacturer/Standard:
All -

Cioss-section shape:

&l -

Cross-section note:

Al

[ include invaid..

[T] Favarites group:

To Select 1
Cross-Section

IPE 80
IPE 100
IPE 120
IPE 140
IPE 160
IPE 180
IPE 200
IPE 220
IPE 240
IPE 270 *
IPE 300
IPE 330
1P|
IPE 400
IPE 450
IPE 500
IPE 550
IPE B00

] »

m

[===)
IPE 380
-
g
v
:
fmm
Material
I 1- Steel S 235 | EN 10025-2:2004-11 -
o
IPE 360

Figure 4.10: Selecting IPE 360 in the library
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When we have confirmed all dialog boxes, we set the first horizontal beam by clicking the fol-
lowing points: We start with node 2 (0.000/0.000/-5.000) that is already defined. Then, we set
the member end into the grid point 10.000/0.000/-6.000 (node of ridge). Finally, we click
node 4 (20.000/0.000/-5.000) to finish the input.

By clicking these three points RSTAB creates the members 3 and 4. We quit the input mode by
pressing the [Esc] button twice. We can also right-click two times into in an empty space of the
work window.

Figure 4.11: Horizontal beams 3 and 4

Dividing members

The entered model does not yet correspond completely to the specified system. The reinforce-
ments for the frame joints are still missing.

First, we divide the horizontal beams by intermediate nodes to define the reinforcement
zones. We click the left beam with the right mouse button. The member context menu opens
where we select Divide Member by Distance.

A
A

2
=

@

@

el

oy
@
[s]

A

Ao

]
]

Edit Member...

Delete Member

Divide Member

* | Extend Member...

Set Parallel Member...

Extrude Member into Grid...
Reverse Member Orientation
Create Set of Members...

Centroid and Info...

Move/Copy...
Rotate...

Mirrar...

Local Axis Systems on/off

Members' Orientation on/off

Display Properties...

Visibility by Selected Objects
Visibility by Hiding Selected Objects

-

f-‘f Graphically
.a?f n Intermediate Modes...

?f Distance...

N
by

Figure 4.12: Context menu of member
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In the dialog box Divide Member Using Distance, we change the reference of the distance to
Projection in direction X. Then, we enter the value 2.40 m (length of taper) into the input
field Distance Between New Node and Member start.

-
Divide Member Using Distance @
Member No.
3 b
Distance Relative to
@ Tie Length
~ member length: 10.080 [m]
Projectionin @ 10,000 [m]
directi
Hesten v 0.000 [m]
Bz 1.000 [m]
Frojectioninta (7 YZ 1.000 [m] Distance Between New Node and
I :
[REH 8z 10060 [m] | Memberstart | 240020 (] | 240002 1%
fee 10,000 ] Memberend: | 76005 ) | 78000/ 2]
Numbering Starts with
Mo,
Node: aLs [¥] Cantinuows
Mermber: 0| [¥] Continuous

L

Figure 4.13: Dialog box Divide Member Using Distance

When confirming with [OK], RSTAB divides the left horizontal beam. Member 5 is created.
Now, we divide the right beam in the same way. This time we define the distance of 2.40 m for

the Member end.

Defining reinforcements for horizontal beams

We create the beam reinforcement with a gusset. We define two new cross-sections and assign
them to the members. In this way, we can model a taper: The cross-section depth of the mem-
ber is changing linearly along the member length.

Horizontal beam - left

We double-click member 3 to open the dialog box Edit Member.

5
Edit Member @

General ‘Opﬂons | Effective Lengths I Modify Strﬁness|

Member Mo. Member Type
3 [ Beam - |
Node No IPE 360
Memberstart: 2 - L ]
Memberend: € -
Member Rotatonvia 0. .
e =
() Help node 4 k=]
_ |
@xy Q.

Cross-Section

Memberstat: [T 2 |IPE360 | Steel 5235 |-
e i ™

Morborond:  |Asmember dat T Import from Cross-Section Library... ]
Member Release

Member start:  Mone - )

Memberend:  Mone - ==

Figure 4.14: Dialog box Edit Member
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@ In the dialog section Cross-Section, we select a new cross-section for the Member start from the
[Library].
s ™
Cross-Section Library ﬁ
Rolled Parametric - Thin-Walled Parametric - Massive Parametric - Timber

FRIEAFNEATY
(o le]felle] (mllellilfn] (x](e](o](n]
)l o 2] ERCNENED

o) () (]
ENNEAEANTAEY v
1]z (=) lad (@]

2ol (] [0 ])[m]

ICU - ICO - IBU - IBO - SFBo - 5FBu - ICTo - ICTu User-Defined From Cross-Section Program

. S

Figure 4.15: Cross-Section Library

In the Built-up dialog section, we click the button [I-Sections with Cut I-Sections, Flat Bars or
T-Sections].

N
Built-up Cross-Sections - I-Section with Lower Vertical Flat Bar =5
Cross-Section Type c Type 1BU IPE 350-300/10
T I-Section with Lower Cut [-Section with Maximum h -
II||X||T | B
T 1-5ection with Upper Cut [-Section with Maximum h
I I T I-Section with Lower Cut I-Section with Minimum h L .
F I-Section with Upper Cut I-Section with Minimum h !
I-Section with Lower Vertical Flat Bar
- * - T I-Section with Upper Vertical Flat Bar
E E T 1-Section with Upper Horizontal Flat Bar il
LAy A Y
Select Select
Table Manufacturer/Stand... * | | Cross-Section ol ==
Iw 5 AISC 13 = PE 80 . =
Fitter
Im Easc13 1PE 100
Manufacturer/Standard group: Is 5 AISC 13 IPE 120 ‘z
Al - |Iwp S AISC 13 IPE 140
THD = ASTMAG/AGM TPE 160
Manufacturer/Standard: Tw 5 ASTM A 6/A 6M IPE 180
Al - It 5 ASTM A 6/A 6M -07 TPE 200 B [ (&
S TIH = ASTM A 6/A GM -07 TPE 220 A
i IH S ASTM A 6/A 6M -07 IPE 240 =2
Al | T 5 ASTM A 6/A 6M - 07 PE 270 h [rmer]
R —— THr 5 ASTM A G/A 6M -0F TPE 300 = [
al Iw E5 ASTM A 6/A 6M - 07 IPE 330
Tu = smasam -0
I1 - 1PE 400
I PE7S0 - IPE 500 [ 1-Steel S 235 | EN 10025-2:2004-11 -
[ indude invalid... IPea - TPE 550 || @
B I PEo - IPE 500
e . T PEv - IPE 750x137
B | Tres - - IPE 750%147 ~ | IBUIPE 350-300/10
L J

Figure 4.16: Dialog box Built-up Cross-Sections - | with Lower Vertical Flat Bar

We select the Combination Type I-Section with Lower Vertical Flat Bar. Then, we set the Table
IPE and select the Cross-Section IPE 360.
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For the reinforcing sheet we enter the following parameters on the right:
e Depth h: 300 mm
e Thicknesss: 10 mm

After clicking the [OK] button we can see the cross-section properties displayed in the dialog
box New Cross-Section. We also confirm the input in this dialog box and return to the initial dia-
log box Edit Member.

We repeat the procedure for the Member end: We click the [Library] button, select the option
[I-Sections with Cut I-Sections, Flat Bars or T-Sections] again and define the combined cross-
section I-Section with Lower Vertical Flat Bar as shown in Figure 4.16. This time, however, we en-
ter 1 mm for the depth h. RSTAB is able to calculate the taper by interpolating the cross-section
properties between both end cross-sections.

After confirming the input with the [OK] button the dialog box Edit Member looks as follows.

Edit Member ==

General | Options | Effective Lengths | Modify Stifiness |

Member No. Member Type
3 [H Beam - |
Node No. IBU IPE 350-300/10
Member start: 2 - t‘ BUEESE0ID
Memberend: 6 - [
Member Rotation via
@ Angle B: 0.00 | 17 e
Help node 4
@

. 1

:
Cross-Section

4

Memberstart: [ T 3 | IBU IPE 360-300/10 | Steel 5 235

4

Memberend: [ T 4 | IBUIPE 360-1/10 | Steel 5235

E)E]
()@
@)@
ele

Member Release

Member start:  Mone

4

Memberend:  Mone

K ][Cancel

. A

Figure 4.17: Dialog box Edit Member

4

o

We confirm the dialog box, and then we see the gusset displayed as a taper on the model. The
cross-section's inclination in the rendered view (slightly curved) results from shifting the cen-
troid that is always located on the system line.

Horizontal beam - right

Now, we double-click member 6 to assign another taper. As the cross-sections are already de-
fined, we can select them from the list in the dialog box Edit Member. We set cross-section 4 for
the Member start, for the Member end we set cross-section 3.

Cross-Section

Memberstat: [ T 4 | IBUIPE360-1/10 | Stes! 5235 -
Memberend: W T 3 | IBUIPE 360-300/10 | Steel 5235 ]84
As member start
BT 1 HEA3DD Steel 5235 Columns
O 2 IPE360 Steel 5 235

[Bd 2 18U IPE 360-300/10  Steel 5 235

H T 4 IBUIPE360-1/10 Stesl 5 235

Figure 4.18: Selecting cross-sections from the list

We confirm the dialog box with the [OK] button, and then we click in an empty space of the
work window to cancel the selection of member 6.
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4.3  Connecting Members Eccentrically

We connect the tapered members eccentrically to the columns in order to determine the addi-
tional moments due to eccentrical load introduction. Therefore, we shorten the system line by
half of the columns' cross-section height.

Taper - left

We double-click the left taper (member 3). In the dialog box Edit Member, we change to the
dialog tab Options. In the dialog section Member Eccentricity, we click the [New] button to open
the dialog box New Member Eccentricity.

Edit Member PS

| General | Options | Effective Lengths | Medfy Stiffness |

Member No.
3

Member Eccentricity

None - @|g

g : .
New Member Eccentricity / é]
Member Eccentricity No. ‘ Abszolute Offset
1 B jl—_ X
- -y _';,Y
Absolute Offset Relative Automatically Offset -
z
Reference spstem Crozz-section alignment = it
() Local wy.z B @ € .
@ Global %Y 2 ®® e ] Y,
F z
Member start i
i) 0.0 ¢ [mm ,
' frm] [ Transverse offset from crass- z
B =B section of other object
@z 0.0 rm Mo, Axial Offzet
Member: 1

Member end | Axiz offzet
i 0.0 ¢ [mm]
By || [mm]
gz 0.0 ¢ [mm]

Awial offzet from adjoining

members at:

Member start Comment

[7] Member end -
=4 aK ] [ Cancel ]

\

Figure 4.19: Dialog box New Member Eccentricity

In the dialog section Axial offset from adjoining members, we tick the check box for Member
start.

In the dialog section Absolute Offset, we could define an eccentricity ez to compensate the dif-
ference of the centroidal distances. In this way, it would be possible to repair the mentioned
"slight curve" displayed in the rendering. But we do without this definition because this eccen-
tricity has almost no influence on the results.

After confirming all dialog boxes we can check the result with a maximized view (for example
zooming by rolling the wheel button, moving by holding down the wheel button, rotating by
holding down the wheel button and keeping the right mouse button pressed).

RSTAB Introductory Example © 2014 Dlubal Software GmbH
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e

Figure 4.20: Eccentric connection in zoomed view

Taper - right

The eccentricity of the second tape is defined in the same way: We double-click member 6 and

create a [New] member eccentricity.

This time we tick the check box for Member end in the dialog section Axial offset from adjoining

members.

New Member Eccentricity

(S

Member Eccentricity No.
2

Abzolute Offzet

Absolute Offset Relative Automatically Offset

Reference spstem Crozz-section alignment
) Local wy.z D @ €

@ Global %Y 2 ®® e

Member start i
-

[ Transverse offset from crass-
zection of other object

Member: 1
Member end | Axiz offzet
“ix o]
v [ b
o

Awial offzet from adjoining
members at:

[] Member start Comment
Member end

@ &) @

M

i)

()3 J[ Cancel ]

.

Figure 4.21: Dialog box New Member Eccentricity

We confirm all dialog boxes with the [OK] button and check the result in the work window.
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Changing the view

We use the button [Isometric View] in the toolbar to set the spatial full view of the model.

Adjusting the color assignment

The Display navigator provides an option to display Colors According to particular criteria.

The default setting is the display of material colors. With the option Cross-Sections we can dis-
tinguish the different cross-section types at a glance.

Project Mavigator - Display
-[¥]5 Model
w14 Loads
[]---DE Results
[-[B] 5§ Guide Objects
[]---IE& General
-] Mumbering
9] Color= Accoring o
Og Standard
Og Materials
@g Cross-Sections
OB Member Types
OB Member Hinges

Og Effective Length Factors
(- [B]{p Rendering

m

------ O User-Defined/Generated Visibilities

ﬁData ﬂDisplay AViews

Figure 4.22: Distinguishing cross-sections by colors

RSTAB assigns the taper colors for each start and end cross-section to the center of the member.

For the following input we reset the option Materials.

RSTAB Introductory Example © 2014 Dlubal Software GmbH

21



'4 Model Data / I\

Dlubal

44  Creating Sets of Members

Members can be combined in sets of members. In this way, it is easier to apply loads and eval-
uate results. RSTAB distinguishes between continuous members with continuously connected
members and groups of members with arbitrarily arranged members.

We create two continuous members, each from the horizontal beams of one roof side. To open
the dialog box below, we select Model Data on the Insert menu, point to 1.11 Sets of Members
and click Dialog Box.

In the Description field, we enter Horizontal beam left and select Continuous members in
the Type dialog section. We use the [\] button to select the horizontal beams 3 and 5 one af-
ter the other by mouse-click in the graphical work window. After confirming the selection by
clicking the [OK] button in the Set of Members window, the dialog box looks as follows.

I ~
New Set of Members [iE-J
No. Description
1 Horizontal bearn left -

Type
@ Continuous members

Group of members

Members No.
35 :3

bl

Comment

@

@I | ok | | Cancel

. 4

Figure 4.23: Dialog box New Set of Members

To complete the definition of the set of members, we click [OK].

We define the right set of members of horizontal beams graphically by means of the button
[New Set of Members] (second row of toolbar, sixth button).

The window Set of Members appears.

15
T ——
LT s ey ¢
h Set of Members o Q@*
Pick Members
Selected:
[45
Clear ok Cancel . . 2
3

Figure 4.24: Window Set of Members

We click the two horizontal beams 4 and 6. After [OK], the dialog box New Set of Members
appears where we enter the Description Horizontal beams right. The Type Continuous
members is preset.

We click [OK] to define the second set of members.

22

RSTAB Introductory Example © 2014 Dlubal Software GmbH



Dlubal

4.5  Arranging Supports

The model is still without supports. Therefore, we select the nodes 1 and 3 by holding the left
mouse button down and drawing a window across both nodes. The selected nodes are high-
lighted in a different color.

|5 ‘
6 5 o e
_2 3 il G 4
1 2
| .
._f» . I 3
|

Figure 4.25: Selecting nodes of column bases with window

Tips for selection:

o If you pull up the window from the left to the right, the partial view contains only objects
that are completely within this window. If you pull up the window from the right to the left,
the partial view additionally contains those objects that are cut by the window.

o The selection is acting "alternatively": When you click an object (node, member, load), the
selection of an already selected object will be canceled. Only the new object is selected. If

you want to add the object to an existing selection, hold down the [Shift] key when clicking.

Now, we click the button [New Nodal Support] to open the dialog box New Nodal Support.

The Node No. 1 and 3 as well as the Hinged Type of Support are preset.

New Nodal Support [iE-J

Node No.

EW
13 3

& T
Type of Support
| @& | O | Hinged -~ [=][= z
P g

EEEE @
@I [ Ok ]| Cancel |

Figure 4.26: New Nodal Support

We could use the [New] button to create a user-defined support type, but we accept the
hinged support. The three check boxes indicate the direction of the column supported in X
and Z. A restraint about Y is not defined.

We confirm the dialog box with [OK]. Now, the input of model data is complete.

'4 Model Data / I\
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4,6  Changing the Numbering

The numbers of members and nodes got mixed up a bit because of the member divisions. It
has no significance for the calculation. However, a clearly arranged numbering makes the in-
put and evaluation of data easier.

RSTAB is able to correct irregular numberings automatically. First, we select all objects by
drawing a window across the entire structure.

Then, we point to Renumber on the Tools menu and select Automatically. The following
dialog box opens where we specify the priorities for the numbering directions.

-

Renumber - Automatically

(S

‘1=t Priority
Coordinate on axis:
@ x

A

z

Direction:
@ Positive

Megative

Selected Objects
To renumber
V| Modes

| Members

@

2nd Priority

Coordinate on axis:

#
Y
@z

Direction:
Positive
@ Megative

First number
15

15

Increment
15

15

3rd Priority
Coordinate on axis:
#
@Yy
z

Direction:
@ Positive

Megative

Lo |

Cancel

.

Figure 4.27: Dialog box Renumber - Automatically

First, we want to number the nodes and members according to X-coordinates, in ascending
order and in direction of the positive axis X.

The Y-axis is of no importance for our 2D example. Therefore, Axis Z is the second priority. In
addition, we change the Direction of the numbering to Negative. Thus, RSTAB will number the
support nodes first and then the nodes above (they lie in negative direction Z).

After clicking the [OK] button the numbers of nodes and members are changed according to
the specifications.

24

RSTAB Introductory Example © 2014 Dlubal Software GmbH



4 Model Data

AN

E =

| @ ~|

. " | Wireframe Display Model

® | solid Display Model

@ Solid Transparent Display Model

Dlubal

4.7  Checking the Input

Checking data in navigator and tables

All entered objects can be found in the directory tree of the Data navigator and in the tabs of

the table. The entries in the navigator can be opened (like in Windows Explorer) by clicking the

[+] sign. To switch between the tables, we click the individual table tabs.

We can display and hide navigator and tables by selecting Navigator or Table on the View
menu. We can also use the corresponding toolbar buttons.

In the tables, structural objects are organized in numerous tabs. Graphics and tables are inter-
active: To find an object in the table, for example a member, we set table 1.7 Members and se-

lect the member in the work window by clicking. We see that the corresponding table row is
highlighted.

5| RSTAB 801 - [Introductory Example ]

o 5

Eile Edit View [nsert (Calculate Results Tools Taple QOptions Add-on Modules Window Help
NS9IRHERR na FRYQRRIBE 2 B £5
R Y T ARE % Aol ik

2| o 6B T BE B P °a-i-aimxe?~'@;
- RAADF I FRIER-A- @-i/T=2 Ly : E

v: e e e W EN

Project Navigator - Data 2 x

ED RSTAB

-4 Introductory Example [Examples]
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Figure 4.28: Model in isometric view with navigator and table entries

Changing the model display

The frame is displayed as transparent model by default. We can use the list button shown on
the left to set other options for visualization:

e  Wireframe display model
e Solid display model
e Solid transparent display model

When complex structural systems are modeled, the wireframe setting allows for a clear over-
view.

Saving data

Finally, the input of model data is complete. To save our file,
we select Save on the File menu

or use the toolbar button shown on the left.

Saving data in the demo version is not possible.
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5. Loads

The Data navigator contains the following entries in the folder Load Cases and Combinations:

e Load cases

e Actions

e Combination expressions
e Action combinations

e Load combinations

e Result combinations

e Super combinations

We define the actual loading such as self weight, snow and wind load in the load cases. Then,
the load cases are organized in actions and superimposed with partial safety factors according
to the standard's combination expressions (see chapter 6).

5.1

The first load case contains the permanently acting loads from self-weight and roof structure.

Load Case 1: Self-weight

We use the button [New Member Load] to create a load case.

F™ File Edit Table

D29 9eEvR a2 FRIQRFTIEIE 2
A YA YR I T
‘ INxzw Member Load l

Figure 5.1: Button New Member Load

View Insert (Calculate Results Tools Options

The dialog box Edit Load Cases and Combinations appears.

Edit Load Cases and Combinations I@
Load Cases |Mions | Combination Expressions I Action Combinations | Load Combinations I Result Combinations
Existing Load Cases LC No Load Case Description Solve
d 1 Sebveahl -
General | Calculation P:
Action Type EN 1990 | CEN
IEM Permanent -
Self-Weight
Active
Factor in direction:
x 0.000 5
Z 1.000
- | | comment
=] (% x| [2 ML=
HE X =)

Figure 5.2: Dialog box Edit Load Cases and Combinations, tab Load Cases
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Load case no. 1 is preset with the action type Permanent. For the Load Case Description we
enter Self-weight, or we choose the entry from the list.

5.1.1 Self-weight

The Self-Weight of all members in direction Z is automatically taken into account when the
factor Active is specified with 1.000 as already preset.

5.1.2 Roof Structure

We confirm the input by clicking the [OK] button. The dialog box New Member Load opens.

The self-weight of the roof structure acts as load type Force. The load distribution is Uniform.
We accept these presettings as well as the load direction in Global Z and the True member
length as reference length.

In the dialog section Load Parameters, we enter the value 1.5 kN/m (see chapter 2.3, page 6).
Then, we close the dialog box by clicking [OK].

New Member Load [&J

No. Reference to On members No. Load Type 'Force'
Load Distribution 'Uniform'
1 @ Members

~) List of members

_1 Setz of members

P
Load Type Load Distribution Load Direction l l i i l l l
YYYYY h J
i

@ Force ") Concentrated: Local: Global:
) Moment F T H i

T b Y v
) Temperature @ Unifam 5 oz
1 Avial strain ) Trapezoidal
) Ayial displacement ) Tapered
=) Precamber _) Parabalic Reference Length

» _ Varging... || @ True member length
) Initial prestress
“) Projection in % Load Direction 'Global Z'

Prajection in Y Ref. Lencth 'True Member Lencth'

! Extra: ) Projectionin 2

) A
Imposed displacement Y‘,/ f X B

Load Parameters

D 1.5000 5| [kM/m] A =*|| [m]
pz 7| kM Am] B: =k m]
o3 =" Relative distance in %

pa: Load aver total length of

Comment

@) @ @ 6@ —

Figure 5.3: Dialog box New Member Load

Now, we can assign the load graphically to the horizontal beams: We can see that a small load
symbol has appeared next to the pointer. This symbol disappears as soon as we move the
pointer across a member. We click the members 2, 3, 4 and 5 one after the other to put the
loads on the horizontal beams (see Figure 5.4).

We can hide and display the load values with the toolbar button [Show Load Values].

To quit the input mode, we use the [Esc] key. We can also right-click into the empty work
window.

The input of the load case Self-weight is complete.
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1500

Figure 5.4: Assigning roof loads graphically

5.2  Load Case 2: Show

Before we enter the snow load, we create a new load case. To open the corresponding dialog
box,

we point to Load Cases and Combinations on the Insert menu and select Load Case,

or we use the corresponding button in the toolbar (to the left of the load case list).

~
Edit Load Cases and Combinations ﬂ

Load Cases |Miuns | Combination Expressions I Action Combinations I Load Combinations | Resuft Combinations

Existing Load Cases LC Mo. Load Case Description Solve

Lc1 Seff-weight . 2 Snow -

General | Caleulation P

Action Type EN 1980 | CEN  Self-Weight
100 Snow (H = 1000m as 1) [zl Eacve
I Permanent e 1 girection
2 =
- category A: domestic, residential areas 3A
- category B: office areas 3B
- category C: congregation areas 3c
- category D: shopping areas 3D
category E: storage areas 3E
- category F: traffic area - vehicle weight < 30 kN 3F
- category G: traffic area - vehicle weight = 160kN 3G
Imposed - category H: roofs 3H
E 8E Snow (Finland, Iceland, Norway, Sweden) 44
[I0=0 Snow (H > 1000m asl) 4B
T Wind 5
Tl Temperaturs (non fire) [
I Accidertal 7
Earthquake 2
A Imperfection

- | | comment
EEEEEEE X -
s

. J

Figure 5.5: Dialog box Edit Load Cases and Combinations, tab Load Cases

As Load Case Description we select the entry Snow from the list.

We set the Action Type to Qs Snow (H < 1000 m a.s.l.) and confirm the input with [OK].
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We choose a new way to enter the member loads: We select all horizontal frame beams
(members 2 to 5) by drawing a selection window from the left to the right over this area. Now,
when we open the dialog box by means of the button [New Member Load], we can see that
the numbers of the selected members are already entered.

The load type is preset to Force. The load distribution is set to Uniform with the load direction
Global Z. In contrast to dead loads which refer to the true area, snow loads must refer to the
base area, and therefore we change the Reference Length to Projection in Z.

) Initial prestress
() Projection in ¥ Load Direction 'Global '

- P Reference Lencth 'Projection in 2

Frojection in 't o d

) Entra @ Projection in Z

b e
Impozed displacement Y = : -
1 T

Load Parameters
= 340012 ]3] (kN /] & [ Eplm
w [ Bl & [ ERm

Y I I A J } l
[ l:l Relative distance in 2
. l:l Load over total length of X
Pz I
2id ]

Comment —_—
-
y

. N
MNew Member Load @
No. Reference to On members No. Load Type 'Farce’
1 @ Members 25 Load Distribution 'Uniform’
() List of members . =
(71 Sets of members p
Load Type Load Distribution Load Direction l l l l L l l l l l
_ _ Yvyy
@ Force () Concentrated: Local: Global:
() Moment P (SF] (S i j
BT b Y v
Il emperature = - -
- P (@ Unifarm ©z @z
_) duyial shrain () Trapezoidal
(71 Avial displacement () Tapered
@ Precamber () Parabolic Reference Length
T Yarying... S 0 True member length

\

Figure 5.6: Dialog box New Member Load

In the dialog section Load Parameters, we enter the value 3.4 kN/m (see chapter 2.3, page 6).
Then, we close the dialog box by clicking [OK].

Figure 5.7: Snow load
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5.3 Load Case 3: Wind

We put the wind load for wind zone 1 and terrain category lll only on the two columns to sim-
plify our example. The roof areas are neglected.

We create a [New Load Case] for the wind loads in direction X.

In the dialog field Load Case Description, we select Wind in +X from the list. The Action Type
changes automatically to Qw Wind.

Edit Load Cases and Combinations &
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Resut Combinations
Existing Load Cases LC No Load Case Description Solve
MW C1 | Sefweight o 3 Wind in +X M
0= LC2 Snow

General | Calculation P:

Action Type EN 1990 | CEN

Il Wind -

Self-Weight

[ Active

Factor in direction:
il Comment
=% 3 - .ﬁ

BB (3] k)] b (5x)E8) (%]

Figure 5.8: Dialog box Edit Load Cases and Combinations

We click [OK], and then we select the two column members 7 and 6 by mouse-click. When
clicking we hold down the [Ctrl] key, as common for Windows applications, to do a multiple
selection.

With a click on the button [New Member Load] we open the dialog box shown in Figure 5.9.

The load is acting as a Force. The load diagram is Uniform. We set the load direction to Global X.
Again we select the True member length as the Reference Length.

In the dialog section Load Parameters, we enter 2.0 kN/m. This is the wind load component
that acts on the left column (see chapter 2.3, page 6). Later, we will adjust the wind suction
value on the right column.

We click [OK]. The member loads are displayed on the columns.
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() Sets of members
Load Type Load Distribution Load Direction
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Load Type 'Force'
Load Distribution ‘Uniform’

I

Load Direction "Global X'
Ref. Length 'True Member Length'
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Figure 5.9: Dialog box New Member Load

Now, we have to correct the wind load of the right column. We double-click the load in the

work window.

The dialog box Edit Member Load opens and we change the load value to 1.25 kN/m.

Load Parameters

i

p

[ Elwm

o —o
o —c [

pz:

IR
E:

[ Efm
[ Em

Fielative distance in %

Load oever total length of
tember

Figure 5.10: Adjusting the load value in the dialog box Edit Member Load

We click [OK]. The wind loads are displayed as follows.

2 3
2“3%
4

2.000

Figure 5.11: Wind loads for compression and suction

1.280
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|54 Load Case 4: Imperfection

In the final load case we define imperfections for the columns and horizontal beams.

This time, we use the Data navigator to create a new load case: We right-click the entry Load
Cases to open the context menu, and then we select New Load Case.

Project Mavigator - Data x
E™ RSTAB -
9.@ Introductory Example [Examples]

] Model Data
iz Load Cases and Combinations

Edit Load Cases...
Mew Load Case...

.53 Actions 4 GotoTable

-oF Combinati | Delete All Load Cases Del
----- o% Action Cormomammoms T

- Loads
..... |_J Results
----- | Printout Reports s

ﬁData ﬂDisplay AViews

Figure 5.12: Context menu Load Cases

We choose Imperfection towards +X from the Load Case Description list. The Action Type
changes automatically to Imp Imperfection.

Edit Load Cases and Combinations IéJ

Load Cases |Actions | Combination Expressions I Action Combinations | Load Combinations I Result Combinations

Existing Load Cases LC No Load Case Description Solve

Lc1 Self-weight 5 4 Imperfection towards +X -
o=l LC2 Snow

Lc3 Wind in X General | Calculation P

'

e 101 o v
T Imperfection h
Self-Weight
[ Active

Factor in direction:

m

- | | comment
) B X -

Figure 5.13: Dialog box Edit Load Cases and Combinations

We close the dialog box by clicking the [OK] button.
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5.4.1 Column Members

Member 6 is still selected. We cancel the selection by clicking with the left mouse button into
an “empty” space of the work window.

Now we use the button [New Imperfection] to open the dialog box New Imperfection.

MNew Imperfection @

No. Reference to On members No.

1 @ Members
© Lizt of members & Al
() Sets of members

Direction Parameters

Lacal i Reference: @ Relative
aHS: @z () Abzalute

Frincipal
win Y| Inchination 100 - 200002 1
Precamber Liep : 2000005 | []

Precamber activity

Comment
-
(0] 3 ] [ Cancel

" A

Figure 5.14: Dialog box New Imperfection
In our planar structural system, we can apply the imperfection only in Direction of the member
axis z.

We do not change the preset Inclination 1/¢ of 200, but we modify the value of the Precamber
L/eo to 200 (see chapter 2.3, page 6).

Then, we set the activity criterion for the precamber by selecting EN 1993-1-1 (5.8) from the
list.

We confirm the input with [OK] and click the column members 1 and 6 to assign the imperfec-
tions.

1/Fhi= 200,

Figure 5.15: Assigning imperfections to columns

We quit the function with the [Esc] key or a right-click into the work window.
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5.4.2 Continuous Members with Horizontal Beams

For the horizontal beams we must apply a "continuous" imperfection across both members on
each side. This time we select the objects first. Then we assign the imperfections.

As selecting continuous members graphically in the rendering is not that easy,
we select Select on the Edit menu, and then we click Special,
Hﬂ or we use the toolbar button shown on the left.

In the dialog box Special Selection, we set the category Sets of Members on the left. As we want
to select All sets of members, we can confirm the dialog box directly with the [OK] button.

.
Special Selection &J
Category Setz of Members.
Modes @ Al
Crozs-Sections
Member Eccentricities | | () With number:
Members

() Wwith description: [W’ithout

Modal Supports

() with tpe: [Eontinunus Members
“ With comment: [AII
1 With member:

) with length:  from: | 0.0001] to: 0.000/2 ]| m]

# [m] ' [m] Z [m]
0 Inrange: from: 0.0005 =l 0.0005

to: 0.000:%] 2B 0.0005 ]

Status
@ Add
= Select from
= curent selection

-, Remove from
= curent selection

Ok ] [ Cancel

Figure 5.16: Dialog box Special Selection

- Again we use the button [New Imperfection] to open the dialog box New Imperfection.
B
MNew Imperfection Lé]
No. Reference to On sets of members No.
2 ) Members 1.2 s -
() List of members 3 = e e
- Y = = x x
@ Sets of members ” ’
i -y i 1oy
Direction Parameters o /:z”
Local W Reference: @ Relative r A
auis: - _ z z
@z () Abzolute i
- 0
Principal u —
R Inclination 1./g0 : 0.005 x| [-
erfe . nclination 1 /o0 [ )

Precamber Liep : 250,008 [
Prec@mber activity

citerion; EN 139311 (5.8) -

g0

Comment

-
Ok ] [ Cancel

Figure 5.17: Dialog box New Imperfection
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The numbers of both sets of members are preset.

We set the Inclination 1/¢o to 0 and change the value of the Precamber L/e, to 250 (see chapter
2.3, page 6).

After clicking the [OK] button we can see the imperfections displayed in the model.

The direction of inclination and precamber on the right beam does not yet fulfill the specifi-
cations (see Figure 2.1, page 5). We double-click this imperfection to open the dialog box Edit
Imperfection.

Edit Imperfection

No. Reference to On sets of members No.
a
2 Members 2
List of b =
ist of members AEIE)

@) Sets of members

Direction Parameters

Lacal i Reference: @ Relative

auis OF: () Absolute

P ncinatonso: 1/ 00020 1

W

Precamberenq/l: 1/ [
Precamber activity
w [ B
Comment
-
[ (] 8 ] [ Cancel

Figure 5.18: Adjusting the orientation of inclination and precamber

We put a negative sign [-] in front of the value for precamber. Consequently, the imperfection
is acting in direction of the negative member axis z.

When we click [OK] we can see that the imperfections are displayed correctly.

Figure 5.19: Imperfections for columns and horizontal beams
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5.5 Checking Load Cases

All four load cases have been completely entered. It is recommended to [Save] the input now.
We can check each load case quickly in the graphics: The buttons [4] and [»] in the toolbar
allow us to select previous and subsequent load cases.

ons Add-on Modules Window Help
3 LG -windin X Tl [P ® Gy R R R E R DA

ERATDSF RAZ K %ﬂ"—"‘—ippmus e RPlATER TR R R e 2B

Figure 5.20: Browsing the load cases

The loading's graphical input is also reflected in both the Data navigator tree and the tables.
We can access the load data in table 3. Loads which can be set with the button shown on the
left.

Again, graphic and tables are interactive: To find a load in the table, for example a member
load, we set table 3.2 Member Loads, and then we select the load in the work window. We see
that the pointer jumps into the corresponding row of the table.

2. .3

2000

3.2 Member Loads x
EEEE EE €O | [#=[E | F] K= |  FEE @ %M 1c-windinx 1] Q] >
B C D E F G [HT 1T T K L .
Table 3. Lﬂ] Load Load Reference Member Load Parameters Distance |Owver Total |||
No. | Reference to | On Members No. | Load Type | Distribution | Direction Length p kN/m] | pz A B in% Length
1 Members | 1 Force Uniform X True Length 2.000 O O =
Members ~| 6 Force Uniform X True Length 1.250 O O
3 |
24 | -
4 1 +
Nodal Loads | Member Loads l' posed MNodal Defi ions l' perfections J
Reference to

Figure 5.21: Interaction between graphic and load tables
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6. Combination of Actions

We combine the load cases according to EN 1990. We take advantage of the generator inte-
grated in the program to superimpose the actions with the required partial safety factors and
combination coefficients. The relevant conditions have already been created when the model
was defined in the dialog box General Data where we have chosen the option Create combina-
tions automatically (see Figure 3.1, page 7).

The Action Type defined for the load cases (see Figure 5.13, page 32) determines the way how
load cases are combined in different design situations.

6.1  Checking the Actions

The load cases must be assigned to Actions which will be superimposed in accordance with
regulations. Actions represent independent influence values that arise from different origins.

The load cases, actions and combinations are managed in the dialog box Edit Load Cases and
Combinations (see Figure 5.13, page 32) as well as in tables number 2. We can access these
tables by clicking the table button shown on the left. Table 2.1 Load Cases shows us the four
load cases with the selected action categories in a clear overview.

2.1 Load Cases >
EEES EE%E 0 K 2= 3 = I AN =
Table 2. Load Cases and Combinatorics D [ E [ F [ G | H | -
Load ToEn Case EN 1530 | CEM Self-weight - Factorin Direction
Case Description To Solve Action Category Active X if z Comment

Seff-weight IEl Permanent 0.000 1.000
Snow @51 Snow (H <de> 1000m asl) a

Windin +X I Wind -1 0

Imperfaction towards +X I Imperfection ] -
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |

Type of Load Case

m

Figure 6.1: Table 2.1 Load Cases

The subsequent table 2.2 Actions shows us the load cases that are contained in the individual
actions. Each load case of our example is assigned to another action. However, if we had de-

fined, for example in a spatial model, several wind load cases for different directions, they all
would be listed in the action Wind.

2.2 Actions X
FAEE = BN EEEE Kb FHEE S &= w A
B | € [ b [ E [ F 1] G [ -
Action EMN 1930 I CEN Load Cases in Action
Action Description Action Categony Acting LCA Lcz2 LC3 Comment
Permanert LC1 =
A2 | Snow @) Snow (H<1000masl) LC2
A3 | Wind Wind LC3
Ad -
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |

Description

Figure 6.2: Table 2.2 Actions

The imperfections are missing in this table because they do not represent "real" actions.
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6.2 Defining Combination Expressions

In accordance with EN 1990, we have to combine the actions for the ultimate and the service-
ability limit state design according to certain rules. Table 2.3 Combination Expressions shows us

which limit states are set to be analyzed.

2.3 Combination Expressions x
AEE= SO E=E 6 e F=L W« EmEAT
[ A C [ D [ E [ F o
Combin. | Combination Expression EN 1390 | CEN Consider
Express. Description Use Design Situation Faveorable G Actions | Imperfection LC's | Ex/Inclusive
CE1 |ULS ULS (STR/GEQ) - Permanent / transient - Eq. £.10 ] ] a |=
CEZ |sLS O™\5Ch 5LS - Characteristic a a g
CE3 |[sLs Fi 5LS - Frequent O a a
5LS 11 J 5LS - Quasi-permanent O a a -
4 " — [ b
Load Cases | Actions | Combination Expressions lAction Combinations lLoad Combinations lﬂesuh Combinations J

Figure 6.3: Table 2.3 Combination Expressions

Only the ultimate limit state (ULS) is relevant for our example. Therefore, we remove the three
check marks in the table column Use for the combination rules of the serviceability limit states

(SLS).
We right-click table entry CE1 (in the first table column). The context menu opens where we
select the entry Edit via Dialog Box.

2.3 Combination Expressions x
| = | B B | D€ © | [ =] [5] | K] | K &= 3 E I 1P =P
B c [ D [ E [ F_ -
Combin. | Combination Expression EN 1390 | CEN Consider
Express. Description Use Design Situation Faveorable G Actions | Imperfection LC's | Ex/Inclusive
CET J[uLs I E90:l ULS (STRAGEQ) - Permanent / transiert - Eq. 6.10 ] O a |2
CE2| 4, h SLS - Characteristic O a a
CE3 o il 5L5 - Frequent O a o
CE4 # Ry L B 5LS - Quasi-permanent O ] a -
L) &= Insert Row Ctriel I 4
Load Cs %= | Delete Row ctri-R |8 | Action Combinations | Load Combinations | Result Combinations |

- ﬁ Edit via Dialog Box...

Figure 6.4: Context menu of table row

The dialog box Edit Load Cases and Combinations appears (see figure below). In the dialog tab
Combination Expressions, we can adjust the settings according to which the combinations are

created.

38

I RSTAB Introductory Example © 2014 Dlubal Software GmbH




6 Combination of Actions

AN

Dlubal

Edit Load Cases and Combinations

Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |

Existing Combination Expressions CE Mo. Combination Expressien Description Use
STR CE1 uLs = 1 uLs -
SiCh CE2 5LS

SiFr CE3 5LS General

SiQp CE4 5LS

Design Situation

ULS (STR/GEQ) - Permanent / transient - Eq. 6.10

Settings
Consider:

Favorable permanent actions
Imperfection load cases...

[~ Exclusive/Inclusive load cases... =

Reduce number of generated combinations
due to:

[] Examining resutts...
[ Leading variable actions...
[ Restriction of number of load cases..
(@ All combinations of listed LC's
All listed LC's always together

mn

Result Combinations.

EN 1590 | CEN

- @

Mumbering of Generated Combinations

Generate additionally Either/Or result combinaﬁun)

Method of Analysis

Comment

(result envelopes)
First number of generated [| Discreate Either/Or result combination for each
Load combinations: 15 combination expression
Resutt combinations =

Generated Action Combinations.

Method of analysis: | Second-order analysis (P-Deft « | List and number:~ ACT .. ACS (5/5)

- [=)

2 @@

Figure 6.5: Dialog box Edit Load Cases and Combinations, tab Combination Expressions

dialog box opens.

In the dialog section Settings, we activate the option Imperfection load cases to Consider the
imperfections for the generation of combinations. When we tick the check box, the following

Settings

B

Imperfection Load Cases

Use Load Cases of Type Imperfection’

LC Load Case Description Use
LC4 | Imperfection towards +X ( )
—
Options

A
Al imperfection load cases as atemative

Remove co-existence of the same load combination with and
hout imperfection
emove all load combinations without imperfection

[] Prefer common assignment of imperfections

[ Subject to specific load cases

Figure 6.6: Dialog box Settings for imperfection load cases

We set the check marks as shown in the figure above. Then, we confirm the data with [OK].
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In the dialog box Edit Load Cases and Combinations (see Figure 6.5), we make sure that the
option Generate additionally Either/Or result combination is checked as well. This combi-
nation provides the extreme values from the results of all load combinations (envelope).

Then we confirm the dialog box with [OK].

6.3  Creating Action Combinations

When we move on to the next table 2.4 Action Combinations, RSTAB creates five combinations
which are listed and sorted by actions.

2.4 Action Combinations

EHEEE SO | [#E[E ] K - oS [ = 2L

[ A [ B | C [ b T E [TFIT G [T HT T T J [
Action Action Combination EN 1330 I CEN Action.1 Action.2 Action.3 Generated
Combin. Description Use Design Situation Factor MNo. |Factor| MNo. Factor| Mo. |Load Combinations
1.35G ULS (STR/GEQ) - Permanent | 1.35 | A1 CO1(1/5)
AC2 |1.35G = 1.500s = ULS (STRAGED) - Permanent | 1.35 |HEM A1 | 1.50 |Gl A2 C02(1/5)
AC3 | 1.35G +1.500s + 0.90Qw | [ ULS (STRAGEQ) - Permanent 1.35 |HEE A1 | 1.50 BN A2 | 0.90 A3 | CO3(1/5)
AC4 | 1.35G + 1.500w 5| ULS (STRAGEQ) - Permanent 1.35 [IE AT | 150 A3 CO4(1/5)
AC5 |1.35G+0.750s +1.500w | [ ULS (STRAGEQ) - Permanent 1.35 |HEM A1 | 075 BN A2 | 150 A3 | CO5 (1/5)
4 I 2
Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Result Combinations |

Active

Figure 6.7: Table 2.4 Action Combinations

This overview corresponds to the presentation of actions described in the standards. Looking
at the Use column we can see which action combinations will be considered for the generation

of load combinations.

6.4 Creating Load Combinations

Five load combinations are automatically created from the five action combinations. The result
is listed in the subsequent table 2.5 Load Combinations.

2.5 Load Combinations *
EEE S E | HE] O | = [= 6] ][] ® e =
| B [ C E [ F T G [ HT T [ J 1 K s
Load Load Combination LC.1 LC.2 LC3 LC4
Combin. Description To Solve| Factor Mo. Factor No. Factor No. Factor No.
1.35°LC1 + LC4 [ 135]mEm LC1 1.00 |G LC4 |
CO2 |1.35°LC1+1.5°LC2 + LC4 1.35 | EM LC1 1.50 | @s L.C2 1.00 | MY LC4 i
CO3 |1.35°LC1 + 1.5°LC2 + 0.9°LC3 + LC4 1.35 |HEH LC1 1.50 | IESN LC2 0.50 LC3 1.00 |HIEFA LC4
CO4 |1.35°C1+157C3+LC4 1.35 |G LC1 1.50 LC3 | 1.00 [NEFY LC4
CO5 |1.35°LC1 + 0.75°LC2 + 1.5°LC3 + LC4 1.35 |HEH LC1 0.75 | ESl L.C2 1.50 LC3 1.00 IS LC4 -
4 I 2
Load Cases lActions lCombination Expressions lAction Combinations lLoad Combinations lResult Combinations J

Figure 6.8: Table 2.5 Load Combinations

Table columns D to Kinform us about the load cases including partial safety and combination
factors that are taken into account for each load combination.

The imperfections are contained in all combinations as specified before (see Figure 6.6).

To open the dialog box Edit Load Cases and Combinations, we use the context menu of the

table row (see Figure 6.4, page 38), or
we point to Load Cases and Combinations on the Edit menu, and then we click Load

Combinations,
to look at the created load combinations.
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Edit Load Cases and Combinations

==

| Load Cases I Actions | Combination Expressions I Action Combinations | Load Combinations | Result Combinations

Existing Load Combinations CO No. Load Combination Description Solve

co1 1.35°C1+1C4 . 3 STR

Co2 1.35°1C1+ 1.5°1C2 + LC4

STR CO3 | 1.35°C1+1. ] [ General | Calcuiation Farmeters |

Los 1'35:LC1 - 1'?":“ N LC4’ Load Cases in Load Combination CO3

Co5 135°1C1 +075°LC2+ 151C3 + Mo | Factor ‘ Load Case | Action ‘ Leading | b | v p

m

- Comment

Al - K

- Seff-weight Al - Pemanent

2
3 0.500 |20 LC3 - Wind in +X T A3 - Wind
4 1.000 |IETA LC4 - Imperfection towards +X

mn

- =)

Figure 6.9: Dialog box Edit Load Cases and Combinations, tab Load Combinations

When we select the Existing Load Combinations one after the other in the list, we can see all
load cases together with the respective partial safety and combination factors displayed in the
dialog section to the right. Load cases which act as Leading within the combination are identi-

fied by a check mark.

Furthermore, we can use the tab Calculation Parameters to check the specifications applied by

RSTAB for the calculation of different load combinations.

| General]| Caleuiation Paremeters ”

Method of Analysis Options
() Geometrically linear static analysis = Medify loading by factor:
@ Second-order anatysis (P-Delta / P-delta) Divide results by loading factor
~ Large deformation analysis
" [Newton-Raphson) Activate stiffiness factors of:
() Posteritical analysis Materials {partial factor )
(Modffied Newton-Raphson) [¥] Cross-sections factorfor J, Iy, 1z A, Ay. A2

Members factor for GJ. Ely. El=. EA GAy. GAZ)

Activate special settings in tab:
[ Modify stiffness
[ Extra options

Consider favorable effects due to tension of members

Refer intemal forces to deformed
structure for:

Normal forces N

Shear forces Vy and Vz

Momerts My, Mzand Mt
Critical Load Factor

[ Apply separate number of load increments
[T Caleulate for this load combination

Figure 6.10: Checking the Calculation Parameters of a load combination

Basically, load combinations are analyzed non-linearly according to the Method of Analysis for
Second-order analysis. Thus, it is possible to take into account influences from structural de-

formation resulting in an increase of internal forces.
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6.5 Checking Result Combinations

When we defined the combination expressions, we activated the option Generate additionally
Either/Or result combination (see Figure 6.5, page 39) giving us information about the extreme
values of all load combinations.

RSTAB generates a results envelope from the load combinations. The definition criterion can
be checked in the final tab of the dialog box Edit Load Cases and Combinations as well as in
table 2.6 Result Combinations.

£dit Load Cases and Combinations [
| Load Cases | Actions | Combination Expressions | Action Combinations | Load Combinations | Resutt Combinations
Existing Result Combinations RC Ne Result Combination Description Solve
ULS {STR/GEQ) - Pemnanert / transier 1 v ULS (STR/GEO) - Permanent / transiert - Eq. 6.10 -
General | Calculation Parameters
Existing Loading Loading in Result Combination RC1
LC1 Seff-weight Factor No. Description Criterion Group
sl LC2 Snow 1.00 co1 1.35°LC1 + LC4 Pemanent 1
Lc3 Wind in +X 1.00 coz2 1.35°LC1 + 15°LC | Permanent 1
Limp J¥ec] Imperfection towards +X 1.00 co3 1.35"LC1 + 1.5°.C | Permanert 1
col 1.357LC1 = LC4 1.00 co4 1.35°LC1 + 1.5°LC | Permanent 1
coz 135"1C1+151C2 + LC4 1.00 Cos 1.35°LC1 + 0.75°L | Permanent 1
co3 1.35°LC1 + 1.5°1C2 = 0.9°1C3 = L
co4 1.35°LC1 + 15°LC3 + LC4 =
Co5 135"1C1 + D.75°LC2 + 1.5°LC3 + u
r AL (D) IR [0 v v
« i —] v | | comment
AR Ao - % =) = [

Figure 6.11: Dialog box Edit Load Cases and Combinations, tab Result Combinations

All load combinations are superimposed with the factor 7.00 and the criterion Permanent.
They are all assigned to group 7, which means that they act alternatively.

Now, the superposition criteria is completely defined. We can save the input with the [Save]
button.
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7. Calculation
7.1 Checking Input Data

Before we calculate our structure, we want RSTAB to check our input. To open the correspond-
ing dialog box,
we select Plausibility Check on the Tools menu.

The dialog box Plausibility Check opens where we define the following settings.

Plausibility Check [
Check Type of Check
Model data ) Mormal
Load data @ ‘with warnings

) Mone, only statistic
Which Load Cases

() Current load case
@ Al

@J [ ()3 ] I Cancel

. 4

Figure 7.1: Dialog box Plausibility Check

If no error is detected after clicking [OK], a corresponding message is displayed, including
summary of model and load data.

7.2  Calculate Model

To start the calculation,
we select Calculate All on the Calculate menu

or use the toolbar button shown on the left.

- | Determining Interal Forces. ..
- | Determining Member Deformations. ..
~ | Determining Support Forces. .

- | Determining Contact Forces. .

Calculation... [&J
m Running
m RSTAE - Calculation |
Combination: RC1
>I Fartial Steps
Determining Result Combinations Type of madel: 20
o 7B — | Processing Input Data. . Humber of Nodes: 7
m L 4 - | Fieading Input Data. . Mumber of Elements: B
1 Mumber of Equations: 21
A

- | Determining Modal Deformations. ..

I —

L

Figure 7.2: Calculation process
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8. Results
8.1  Graphical Results

As soon as the calculation is finished, RSTAB displays the deformations of the load case that is
currently set. The last load setting was RC1, so now we see the maximum and minimum results
of this result combination.

| RSTAB 8.04.0004 (64bit) - [Introductory Example, RC1] = | B |

F® File Edit View nsert Calculste Results Tools Table Options Add-on Modules Window Help
NIB9IEBER =2 FRQES [BIE) e ra-usemeeo)-rem - @ > @ 5 (@[] g b3 a8
B HDYAR T BYP A-FEH D  RAKOS RIER- 4 & e

Project Navigator - Results LS

=¥

FEEERE P AXEB
W ww v E BB

Global Deformations u [mim]

-[F™ Global Deformations RC1 : ULS (STRIGED) - Permanert /transient - Eq. 6.10
®ru
O ux

~OFY uz
OF or

1,5 Members

- [8],% Local Deformations
Ok ux

[E],Z Intemal Forces

oz -

O My T Display Factors

-C14" Suppert Reactions — Deformation:

=-[¥]4* Nodal Supports T —— 20 =
@4 Local z T

Member diagrams:

Reaction forces:

[14* Absolute extreme value for rest
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-
Descigtion Vo= | Ui |
BIET Seweiy I
Caleuintion Siatus e masmim fetsiion of the modsl in rode 1 S vl st B v
Sum ofloads in X T00[kN
Sum of support foross in X 0.00[kN 5
S 2520 (&
Sum of support foross in 7 5052 kN | Deviaton: 000%
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g m | " || Results - Summary [ Members - Intsmal Foross ] Set of Members - Intemal Forces | Cross-Sections - Intemal Forces Deformations Y[

fQlpata [2{Display A Views ' Results T 4=

Figure 8.1: Graphic of deformations for result combination RC1

Selecting load cases and load combinations

We can use the toolbar buttons [«] and [»] (to the right of the load case list) to change among
the results of load cases, load combinations and result combinations. We already know those
buttons from checking the load cases. It is also possible to select a specific load case or combi-
nation in the list.

Table Options Add-on Modules Window Help
07 ||[E|E1| #s RQL -Uttimate limitstate |=] € > @@ " | @5 Gy

" LCT - Seff-weight

IMRE 75 3QQLCZ-Snc:W " - i|Ff| =
T LC3-Windin X

LC4 - Imperdection towards +X
C01-1.3571C1 + LC4

C02-13571C1 +1.5°LC2 + LC4
C03-1.35%1C1 + 1.5°LC2 + 0.9°LC3 + LC4
C04-1.357LC1 = 1.5°LC3 + LC4
C05-1.35"1C1 + 0.75°LC2 + 1.5°LC3 + LC4

Figure 8.2: Load case list in the toolbar
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Selecting results in the navigator

A new navigator has appeared, managing all result categories for the graphical display. We can
access the Results navigator when the results display is active. We can switch the results display
on and off in the Display navigator, but we can also use the toolbar button [Show Results]
shown on the left.

Internal Forces M-y [kim)
Support Reactions [kM]

CO5: 135401 + 0.75*LC2 +1.5*LC3 + LC4

-112.81

T -2681

B R v S8

t ¥
—

8438 8088 -
-178.06

Project Navigator - Results - =
+|:|U='D Global Deformations
21 [, %2 Members
D,L Local Deformations
[8], %4 Internal Forces
OT N
Ot Vz
@rM-: My

190,55

T

-[¥] 4" Nodal Supports
C @9 Lol
-0 2‘ Global

4" Resultant
al
E...@g p
+-(0 4" Components

taData EDisplay Aviews © Results

Figure 8.3: Results navigator

Now, we can browse the single load cases. By selecting the different results categories we see
deformations, internal forces and support reactions displayed in RSTAB.

In the figure above, we see the member internal forces M, and the support reactions Pr and P
calculated for CO5. To display the forces, it is recommended to use the wireframe model. We
can set this display option with the button shown on the left.

Show deformations as animation

The deformation of the model cannot be represented only in its final state but as motion se-
quence. First, in the Results navigator, we set the results category Global Deformations. We
can also use the toolbar button shown on the left.

Then, we click the button [Animation] to display the deformation process for all steps between
initial state and final deformation. To close the animated view, we click the button again.
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8.2  Results Tables

We can evaluate results also in tables.

Dlubal

The results tables are displayed automatically after the calculation. There are different tables
for the results, too. Table 4.0 Results - Summary offers us a summary of the calculation process,

sorted by load cases and load combinations.

x
€05-13571C1+075 7 | @ > | [ 2 ||=| =
B [ C 1T D .
Value | Unit | Comment |a
1=
Sum of loads in X 0.00 kN
Sum of support forces in X 0.00 | kN
Sum of loads in Z 50.52 | kN
Sum of support forces in Z 50.52 | kN Deviation: 0.00 %
Resultant of reactions about X 0.000 | kNm At center of gravity of model (X: 10.000, ¥: 0.000, Z: -4.158 m)
Resultant of reactions about Y 0.000 | kNm At center of gravity of model
Resultant of reactions about £ 0.000 | kNm At center of gravity of model
Maximum displ, 1t in ¥-direction 4.3 | mm Member MNo. 1, x: 3.500m
Mazdmum displ it in Z-direction 274 |\ mm Node No. 4 (: 10.000, Y: 0.000, Z: -6.000m)
Maxdmum vectorial displ it 274 | mm MNode No. 4 (X: 10.000, Y: 0.000, Z:-6.000m)
Maximum rotation about Y-ais 4.0 | mrad Member No. 4, x:6.110m
Method of analysis Linear G Iy Linear Static Analysis
Reduction of stiffness (]
Number of load increments 1
Number of iterations 1 -
Resutts - Summary | Members - Intemal Forces | Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | Nodes - Support Forces | 1[4 w[m

Figure 8.4: Table 4.0 Results - Summary

To select other tables, we click their table tabs. To find specific results in the table, for example
the internal forces of a horizontal beam, we set table 4.1 Members - Internal Forces. When we

click the member in the graphic, we can see that the pointer jumps to the corresponding i

n-

ternal forces in the table. The current member location x, that means the position of the point-

er in the table row, is indicated by a marking arrow in the graphic.

-112.81

12437 1) - —
| T — o 1 T T
54,30 960.58 -178.08
| T 190,55
i — —JI
_IllI
— I.'
177 v F * 4
4.1 Members - Internal Forces *
FE B3 36 =@ cos-13sma-0r5- | < > [P0 EE = e
A B D E F -
Member MNode Location Forces [kMN] Moments [kkNm]
No. No. x[m] N Vz My Cross-Section
3 3 0.000 -35.99 335 -25.81|2- IPE 360
4 7638 3223 6.60 20.59 L
Max N 7.638 3229 660 80.59 =
Min N 0.000 -35.99 435 -25.81 |
Max Wz 0.000 -35.99 3435 -25.81
Min Vz 7638 3223 -6.60 20.59
I Maxvy 6110 -33.10 162 8439
Min My 0.000 -35.99 335 -25.81
4 4 0.000 -3295 -0.08 80.59 | 2 - IPE 360
5 7638 -36.69 -40.85 -76.45 e
Results - Summary | Members - Intemal Forces | Set of Members - Intemal Forces | Cross-Sections - Intemal Forces | 4] 4] v [m

Figure 8.5: Internal forces in table 4.1 and indication of current location x on the model

Similar to the function in the main toolbar we can use the buttons [€] and [»] to browse the

load cases. We can also use the list in the table toolbar to set a particular load case.
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8.3 Filter Results

RSTAB offers us different ways and tools by which we can represent and evaluate results in
clearly-structured overviews. We can use these tools also for our example.

8.3.1 \Visibilities

Partial views and cutouts can be used as so-called Visibilities in order to evaluate results. In our
example, we set the [Solid Transparent Display Model] and display the internal forces M, again.

Show results of columns

We click the tab Views in the navigator. We select Members by Cross-Section listed under the visi-
bilities that RSTAB has generated from the entered data. In addition, we tick the entry HE A 300.

2457 e

Project Navigator - Views X

EEEEE

User-defined views: Panel x ——

19055
Digplay i
Factors
& * 3
Member diagrams:
2 -
z 5| (B ][ X

Reaction forces:

Visibilities n

ENCIEWENEIREY

Uszer-defined / generated:

BD o Userdefined
120 Group 1
= q
=[] 23 Members by Cross-Section )

[w] @ 1-HE & 300 DIN 1025-31934HE - 300

2-1PE 360 DIN 1025-5:1934/PE 360
[] @ 3-1BU IPE 360-300/10 | DIN 1025-5:195 3
[] @ 4-1BU IPE 360-1/10 | DIN 1025-5:133411
-] 20 Members by E coentricity
[] 23 Members by Material
] 23 Members by Type
1 23 Modes with Support
120 Sets of Members

m 3

EREIEIENC I

Add new objects inta visibility:

ﬁData & Display A Views © Results

Figure 8.6: Moments My of columns in scaled representation

The display shows the two columns including results. The remaining model is displayed only in
gray and without results.

Adjusting the scaling factor

In order to check the diagram of internal forces on the rendered model without difficulty, we
scale the data display in the control tab of the panel. We change the factor for Member diagrams
to 2 (see figure above).
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Show results of a continuous member

In the same way, we can filter the results of the continuous members in the View navigator. We
clear the check box for Members by Cross-Section and select the entry Sets of Members where
we tick the set of members No. 2.

Project Navigator - Views

Uszer-defined views: Dizplay
Factors

1=

Panel x

z Member diagrams:
2 =

@ av'tl; o | K Reaction forces:
Visibilities :
EL | |

User-defined / generated:
=)-[B] {8 {User-defined

123 Group 1

i Generated

t-[] 2 Members by Cross-Section
HEj Members by Eccentncity

-] 20 Members by Material
-] 20 Members by Type
-] Nodes with Support

=[] 23 Sets of Members
-] O Mo. 1 - Horizontal beam left
‘o [w] W Mo, 2 - Horizortal beams right
EEYED ) @

Add new objects inta vizibility:

z 4

ﬁData ﬂDisplay ,f'j\c‘iews  Results

Figure 8.7: Moments M, of right continuous member

As already described, we can change the display of result categories in the Results navigator
(see Figure 8.3, page 45). The figure above shows the moment diagram of the right horizontal
beam determined for CO5.
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8.3.2 Results on Objects

Another possibility to filter results is using the filter tab of the control panel where we can
specify numbers of particular members to display their results exclusively. In contrast to the
visibility function, the model will be displayed completely in the graphic.

First, we deactivate the option User-defined/generated in the Views navigator.
Visibilities

%)% %) 4
! User-defined / generated: )

123 Group ‘I"'

=-[B] &8 Generated
|:| | Members by Cross-5ection

] 23 Members by Eccentricity

] 23 Members by Material

[ 23 Members by Type

] 23 Modes with Suppart

- [w] 0 Sets of Members

ENEIEIEIET = EE

Add new objects into vizibiliby:

Figure 8.8: Resetting the overall view in the Views navigator

We select member 6 (right column) by mouse click. Then, in the panel, we change to the filter
tab.

We click the button [Import from Selection] and see that the number of the selected member
has been entered into the input field above. Now, the graphic shows only the results of the
right column.

Panel x

Show diagrams for
members no.:

Project Mavigator - Results 4
-] Global Deformations

QE'L Members

: [], L2 Local Deformations

0L ux

0% Uz

0,2 vy

; [5], %« Intemal Forces

i O N Eﬂ;
Oz E

8% My Import from Selection i

-] 4" Support Reactions

(X

=

lpata (= Display 4 views '© Results

Figure 8.9: Displaying the member moments of the right column

We use the panel option All to reset the full display of results.
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Delete Set of Members

Select Members

Reverse Set of Members Crientation

s
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Result Diagrams...

Q

RI:I Display Properties...

Context menu for set of members

8.4

Another way to evaluate member results is the diagram. Now, we use this function to look at

the result diagram of the left continuous member.

Display of Result Diagrams

Dlubal

The graphical selection of continuous members is easier when the [Wireframe Display Model]

is set.

We right-click the set of members 7 and select the entry Result Diagrams in the context menu.

A new window opens displaying the result diagrams of the left horizontal beam.

g Result Diagram on Member ‘ilﬁl-r:—hj
Sets Mo 1 - > B -| i JEl5E | cosii3sta s0T5c T 4 B
2 B &R EL= - i | A
Mavigator o x 0. :I:)I) ) 1 -D‘DD ) 2 -I)‘I)D ) 3 :133 ) 4 -DIDD ) 5 -I)‘DD . :1}3 ) T. -DI:)D ) -I)‘DD ) E) :f):) ) 9527 m « 5460 : [m] D Faced
= [E]:Global Deformations i i " il
§ Mo ‘|| Global Deformations - u fmm] T Tmm—- -
x u
Im] [mm]
oL - 0000 131 -
=ACT] : : : 1144 183
: : ; - 2289 275 &
. : ' ! 3053 U7
Loy pr : ; 3816 422
=-[H] Internal Forces = - Py . - 4,580 495
N © ® RE® 5344 564 -
E :AZ) [] Max/Min Only [ Edges Orly
Internal Forces - My [kHm] Internal Forces M-y
- W
bt l;] [kNrn]
< g T 0000 1128 -
R’ g
N 1144 -65.81 diE
: . - - 2289 2581 |5
. - - . . 2053 113
; : ; ; 3516 2046
& S ikm g o -z o 2 4580 3893
= = gz 2 g 5.344 5429 -
[7] Max/Min Only  [] Edges Only
Internal Forces - H [kN] fermal Foroes I
8 08 ¢ 5 o o la. i i
S S, N - S S SN S-SR B R T 4020
; - : : ¢ 1144 -38.15
: ! : : - 22891 3816 |~
e 27890 -35.99
3053 3562
3816 35.27
4.580 3492 -
Results q B [] Max/Min Only  [] Edges Only
Beginning XY,Z: 0.0,0.0, -50m End X¥,Z: 100,00, 60m Order: 23| .

Figure 8.10: Result diagrams of left horizontal beam

In the navigator, we tick the check boxes for the global deformations u and the internal forces
N and M.

To adjust the size of the displayed result diagrams, we use the buttons [+] and [-].

The buttons [«4] and [»] for load case selection are also available in the result diagram window.
But we can also use the list to set the results of a load case. The same buttons are provided for
the Sets of members selection in the upper left corner of the window: We click them to switch

between both continuous members.

We quit the function Result Diagrams by closing the window.
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9. Documentation

9.1  Creation of Printout Report

It is not recommended to send input and output data directly to the printer. Therefore, RSTAB
prepares data in a print preview, we call it "printout report". We use the report to determine
the data that we want to include in the printout. Moreover, we can add graphics, descriptions
or scans.

To open the printout report,

we select Open Printout Report on the File menu

or we use the button shown on the left. A dialog box appears where we can specify a Template
as sample for the new printout report.

New Printout Report [&J
No. Description
1 Input data and reduced results

Printout Report Template

[‘I - Input data and reduced results v] =
ok | [ Cancel |

" 4

Figure 9.1: Dialog box New Printout Report

We accept template 1 - Input data and reduced results and generate the print preview with [OK].

&, Printout report - PR1: Input data and reduced results® |EIE‘£_hJ
File View Edit Settings Insert Help

2NN & 4 ELAL Y- NMA BDEDODIL &S
Printout Report Navigator X -
=28 Report
D Contents
Ji28 RSTAB
i--[7] Model Base Data
528 Model
--[7 11 Nodes
[ 1.2 Materials
--[7] 1.3 Cross-Sections
--[7] 1.5/1 Member Eccentricities - Al
[ 1.5/2 Member Eccentricities - re
--[3 1.7 Members
--[7] 1.8 Nodal Supports
[ 111 Sets of Members
-|_Jl Load Cases and Combinatorics
-0 Loads
=¥ Results - Load Cases, Load Combin
[T 4.0 Results - Summary
--[7] 4.2 Sets of Elements - Internal Fe
--[7] 4.3 Cross-Sections - Internal For
[ 44 Nodes - Support Forces
--[7] 4.7 Members - Local Deformatic
--[7] 4.8 Members - Global Deformat
[ 49 Members - Coefficients for E
--[7] 410 Member Slendernesses
=¥ Results - Result Combinations
[ 4.2 Sets of Elements - Internal Fq
--[7] 4.3 Cross-Sections - Internal For
--[7] 4.4 Nodes - Support Forces
[ 47 Members - Local Defermatic
--[7] 4.8 Members - Global Deformat

m

Pages: 24 Page: 1

Figure 9.2: Print preview in printout report
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9.2  Adjusting the Printout Report

Also the printout report has a navigator, listing the selected chapters. By right-clicking a navi-
gator entry we can see its contents in the window to the right.

The preset contents can be specified in detail. To adjust the output of the internal forces, we
right-click chapter Results - Result Combinations. Then we click Selection in the context menu.

Printout Report Navigator x
= Report

Contents

RSTAB

[ Model Base Data

] Load Cases and Combinatorics

] Loads

' Results - Load Cases, Load Combinations
[=®+"] Results - Result Combinations

; -3 4.2 Sets of Remaove from Printout Report
<[ 43 Cross-3 Start with New Page

[T 44 Nodes |

-F1 4.7 Membe Selection... L\\,

[ 4.8 Membe Properties...

Figure 9.3: Context menu Results - Result Combinations

In the dialog box Printout Report Selection, we make sure that table row 4.7 Members - Internal
Forces is checked. Then we place the pointer into the table cell to the right. The button [...]
becomes available which opens the dialog box Details - Internal Forces by Member.

Printout Report Selection - PR2 =
Modules Global Selection | RC Resuls
Result Combinaticns to Display
@Al
() selected (1)...
Tables to Display
Displa Table Al Number Selection (e.g. 1-4.8)
4.1 Members - Intemal Forces I _ All
T | 4.2 Sets of Members - Intemal Forces > All
4.3 Cross-Sections - Intemial Forces Al
O |44 Nodes - Support Forces All
[0 |45 Members - Contact Forces Al
[ | 4.6 Nodes - Deformations Al
O | 4.7 Members - Local Deformations Al
[ | 4.8 Members - Global Deformations Al
O | 4.9 Members - Coefficients for Buckling Al
3 | 4.10 Member Slendemesses Al
" " "
' 3
Details - Internal Forces by Member @
Display Display Max/Min Internal Forces
[ Modal values M
[ Partition values My
Extreme values Vz
[T] Cover sheet &= \
Conterts | I |
Info pictures
Ll Show corresponding load cases

Figure 9.4: Integration of member internal forces in Printout Report Selection

We check if only the Extreme values of the internal forces are activated for the printout.

After confirming the dialog boxes, RSTAB adjusts the output of internal forces according to our
settings.
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&, Printout report - PR1: Input data and reduced results* | = | B |
File View Edit Settings Insert Help
Bhalad e = B {2 8- MB BDELED PSSR
| -
4.1 MEMBERS - INTERNAL FORCES Result
Member Node Location Forces [kN] Moments Corresponding
No. RC No. x [m] N Vz Iy, [kNm] Load Cases
1 RC1 Mazx N 5.000 Max N -25.02 -17.62 -5029 | CO4
Min N 0.000 Min N -63.84 -46.74 0.00(CcO2
Max V; 0.000 Max V. -30.92 -2.57 000 (CO4
Min V; 0.000 Min -83.84 -46.74 000 |coz
Max M, 0000 | Max My, -82.09 -38.26 000 (|CO3
Min M. 5.000 Min M -78.55 -45.51 -231.53 [CO2
2 RC1 Mazx N 2.289 Max N -19.67 18.37 -26.04 [ COA1
Min N 0.000 Min N -68.57 68.01 -194.73 [CO 3
Max V; 0.000 Max V; -58.19 69.95 -214.09 [CO 2
Min V; 2289 Min -20.44 1512 -223|CO4
Max M, 2289 | Max M, -20.44 1512 -223|CO4
Min M, 0.000 Min M, -68.19 69.95 -214.08 [CO2
3 RCA1 Max N 7638 Max N -16.40 -1.72 4245 CO1
Min N 0.000 Min N -52.11 5372 -69585 | CO3
Max Wz 0.000 Max Vz -51.53 5568 -7441 | CO2
Min V; 7638 Min -46.89 -6.89 12043 (CO3
Max M,y 6874 | Max My -47.50 -0.78 12336 |CO3
Min M, 0.000 Min M, -561.63 55.68 -T441)C02
4 RCA1 Max N 0.000 Max N -16.42 1.56 4245 CO1
Min N 7638 Min N -6257 -57.91 -9249|CO3
Max WV 0.000 Max V; -46.35 4.42 12094 | CO 2
Min V; 7638 Min V. -52.57 -57.91 -9249|CO3
Max M, 0.764 | Max M, -46.94 -1.69 12196 |CO2
Min M, 7.638 Min My -b2.57 -57. 3 -9249|1C03
3 RCA1 Max N 0.000 Max N -19.70 -18.53 -27.25 | CO1
Min N 2289 Min N -59.46 -72.05 -237.04 (CO3
Max WV 0.000 Max V; -19.70 -18.53 -2725 | CO1
Min V; 2289 Min V> -59.46 -72.05 -237.04 [CO3
Max M, 0.000 | Max M, -19.70 -18.63 -2725 | CO1
Min M, 2.289 Min M, -659.46 -72.05 -23704 | CO3
[ RCA1 Max N 5.000 Max N -28.24 16.57 8336 | CO1
Min N 0.000 Min N -85.95 54.30 0.00(CO3 £
Max V; 0.000 Max V; -85.95 5430 000(CO3 3
Min V= 5.000 Min Vz -28.24 16.57 8336 | CO1
Max M, 5000 | Max My -80.84 47.25 25491 |C03
Min M, 0.000 Min My -34.14 16.74 000 [CO1 -
« : T 3
RESULTS Pages: 8 Page: 8

Figure 9.5: Extreme values of member internal forces in printout report

In the same way, we can adjust all remaining chapters for the printout.

To change the position of a chapter within the printout report, we move it to the new naviga-
tor position by using the drag-and-drop function. When we want to delete a chapter, we use
the context menu (see Figure 9.3) or the [Del] key on the keyboard.

9.3 Inserting Graphics in Printout Report

Often, we integrate graphics in the printout to illustrate the documentation.

Printing graphics of internal forces

We close the printout report with the [X] button. The program asks us Do you want to save the
printout report? We confirm this query and return to the work window of RSTAB.

In the work window, we set the Results and select the moments M, for CO5. Then, we put the
graphic in an appropriate position.

-178.06
11281 7645 ]
__:_2_51‘..81 S p—— ? .[ T - f !

12437yl i o st S Y VS A B e ; i +190.55

Figure 9.6: Moment diagram of CO5
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Now, we transfer this graphical representation to the printout report.

We select Print Graphic on the File menu

or use the toolbar button shown on the left.

Dlubal

We set the following print parameters in the dialog box Graphic Printout. It is not necessary to

change the default settings in the tab Options.

Graphic Printout

S

General |Option5 ICoIor Scale I Factors | Border and Stretch Factors|

Graphic Picture Window To Print Graphic Size
() Directly to a printer... ) (@) Cument only () As screen view
@ To a printout report: FR1 =~ More... 2 Window filing
() To the Clipboard () Mass prirt.... 2 ) Toscale 1: 100 =
© To 3D PDF
Graphic Picture Size and Rotation Options.
Use whole page width Show results for selected xdocation in result
diagram

() Use whole page height : -

[ Lock graphic picture {without update)
(@ Height: 50 [% of page]

[¥] Show printout report on [OK]
Rotation: 0 1
Header of Graphic Picture
Intemal forces M<sub>y</sub>, CO5: 1.35°LC1 = 0.75°LC2 + 1.5°LC3 + LC4, lsometric

@] ok | [ Caneel

Figure 9.7: Dialog box Graphic Printout

We click [OK] to print the results graphic into the printout report.

The graphic appears at the end of chapter Results - Load Cases, Load Combinations.

[ 1.5/1 Member Eccentricities -
[ 1.5/2 Member Eccentricities -
[ 1.7 Members ISOMETRIC

INTERNAL FORCES M,, CO5: 1.35"L.C1 + 0.75°LC2 + 1.5"LC3 + LC4,

&, Printout report - PR1: Input data and reduced results™ = | B ||
File View Edit Settings Insert Help
DEEBE 9 nu BIRAL-RREBOD Laa (@
Printout Report Navigator X Projeee hosl | ooy g |m 20 4
-8 Printout Report e
=4 10 MEMBER SLENDERNESSES
=r= Tegn Efecie Lengi Cosioks [ Semmess ]
¥ RSTAB No. Crose-Sectn L Koo ! Kex 1y ! i
2.3 Model - General Data J S0 Los e E =
Model 36E303 - B PR - -
[ 11 Nodes b = 8% 130 130 Side Bia
[T 1.2 Materials s 228 1000 1000 1530 185
[ 1.3 Cross-Sections [ 5000 1.000 1.000 233 91

[ 1.8 Nodal Supports

[ 1.11 Sets of Members

|_J Load Cases and Combinations
-] Loads

=¥ Results - Load Cases, Load Comb
- [ 4.0 Results - Summary

- [ 4.1 Members - Internal Forces
- [0 4.2 Sets of Members - Interna
- [ 4.3 Cross-5ections - Internal
- [ 4.4 Nodes - Support Forces

- [ 4.7 Members - Local Deforma
- [ 4.8 Members - Global Deferm
- [ 4.9 Members - Coefficients fo
- [ 410 Member Slendernesses

[ JIntemnal forces My, CO5: 135

' Results - Result Combinations

izl Forees My [Khm]
513511 + 075 LCE +1.5LC3+1C4

Wiz Wy 19055, MR M- 17806 KNm
T

sometric

4 [ | 3K | [

RESULTS

Pages: 26

Page: 24

Figure 9.8: Graphical moment diagram in printout report
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Printing the printout report

When the printout report is completely prepared, we can send it to the printer by using the
[Print] button.

The PDF print device integrated in RSTAB makes it possible to put out report data as PDF file.
To activate the function,

we select Export to PDF on the File menu.
In the Windows dialog box Save As, we enter file name and storage location.

By clicking the [Save] button we create a PDF file with bookmarks facilitating the navigation in
the digital document.
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Figure 9.9: Printout report as PDF file with bookmarks
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10. Outlook

Now, we have reached the end of the introductory example. We hope that this short introduc-
tion helps you to get started with RSTAB and makes you curious to discover more of the pro-
gram functions. You find the detail program description in the RSTAB manual that you can
download on our website at www.dlubal.com/downloading-manuals.aspx.

With the Help menu or the [F1] key it is possible to open the program’s online help system
where you can search for particular terms like in the manual. The help system is based on the
RSTAB manual.

Finally, if you have any questions, you are welcome to use our free e-mail hotline or to have a
look at the FAQ page at www.dlubal.com or on our DLUBAL blogs at www.dlubal.com/blog.

Note: This example can be carried out in the add-on modules for the design results (for exam-
ple STEEL, STEEL EC3, RSBUCK). In this way, you will be able to perform the design, getting an
insight into the functionality of the add-on modules. Then, you can also evaluate the design
results in the RSTAB work window.
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