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This manual is protected by copyright laws. No part of it may be translated, copied or repro-
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SOFIiSTIK reserves the right to modify or to release new editions of this manual.
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does not claim that either one is completely error free. Errors and omissions are corrected as
soon as they are detected.

The user of the program is solely responsible for the applications. We strongly encourage the

user to test the correctness of all calculations at least by random sampling.
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1 Preface

Dear SOFiSTiK Customer,

With the FEA Version 23 and the SOFiISTIK Structural Desktop (SSD), you have the latest
development. The SOFiISTIK Structural desktop (SSD) represents a uniform user interface
for the entire range of SOFiSTiK-Software. The SSD module controls Pre-processing, Proc-

essing and Post processing.

This Tutorial provides you with a short overview and by means of simple examples a fast en-
try to the SSD.

In the chapter Basic Workflow we introduce the SSD’s new user interface and explain the

fundamental functionality of the individual areas.

The following chapters execute several examples with the SSD. All essential steps are de-
scribed descriptively so they can simply be reproduced by you. We chose standard examples
from literature so that you can compare the results directly.

In the last chapter the essential functions of the SSD are arranged and expounded.

We now wish you much success with the execution of the software.

Your SOFISTIK Team

Preface 1
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2 Basics SSD

2.1 Overview

In order to understand the operation of the SOFiISTiK programs, the basic program structure
is represented subsequently. It is imperative, that all data is stored in a central data base

(SOFISTIK Database CDB).
The SOFIiSTIK software has a modular structure. The SOFIiSTiK Structural Desktop (SSD)

controls the communication between all of the individual application programs.

Basics SSD 2
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2.2 User interface SSD

The SOFISTIK Structural Desktop (SSD) represents a uniform user interface for the total
range of SOFiISTIK software. The module controls pre processing, processing and post proc-
essing. The system can be entered graphically with SOFIPLUS(-X) or as parameterised text
input using TEDDY. The control of the calculation and design process takes place using dia-

log boxes, which are accessed via the task tree.

The screen is divided into three main areas.

#* SOFiSTiK Structural Desktop - [E:\QS-2006\SSD-English\Steel-el-el.sofistik *]

&2 File Loadcase View Selection Extras SOFISTIK Windows Help (T
Ded @3 2-2- 20 +»&-ByEie-4 3-1
o~ U ([ Systen v[i% =R FFg@Pd +ad | orTesz
e e e
F£9 Project
= Structure and Loads
%Syslem Information
= 44 Materials
%% 15 235 (DIN 18800)
(=g Cross Sections
5P 1 platform girder
TP 2 horizontal girder frame
T 2columns
5 11 diagonals
T4 ASCI Interface for Model Creation
SZAASCI Interface for Loads
= Linear Analysis
&5 Linear Analysis l
=} Theorie I1. Ordnung
Qmadcase Combination Manager | '
[ 2nd Order Theory ‘
= Design |
I( Design el-l Steel Construction [
3 Design elpl Steel Construction l’l
T Design NSTR SO PL "m
[
|
!
Ll
I
1
&"Gsumatry ﬂ Loads Q Update X
Loadcase | Action Sum [kN] SumZ [kN] Nme ~
1 total dead load 0.0 -75.0  pefnanent
2 variable load 00 0.0 -100.0 | imosed load
3 wind loading -30.0 0.0 | wifld +X
4 wind loading 0.0 -30.0 0.0 wigd +Y
5 Imperfelction 0.0 0.0 0.0 | sygem inclination +X & +Y ~
) Documentation Amount | Frequency
IEI@I | &8 Steclolfl cdb
* 33 sec
1

1. task tree

Picture 1: Division of SSD screen

Basics SSD

2. table area

3. work area
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The SSD is task oriented. The tasks are arranged in groups (e.g. the group "System and

load" contains the tasks materials, cross sections, geometry and loads).

When creating a new project, the necessary groups and tasks are set by default depending

on the chosen problem.

2.3.1 Groups

The computational groups are organized in a tree-structure. This structure can be changed

by the user at any time, as the individual tasks can be dragged to the desired place with the

mouse. The user can remove or insert additional groups at any time with associated tasks.

Fﬁ Project
= System
ﬁ‘% System Information
-
1C 35(BS 8110)
2 grade 460 (BS 4445)
3 5 275 (B5 5550)
=% Cross Sections
,&GLII for Model Creation (SOFRPLUS-(4))
[=- Limear Analysis
%E Linear Anahysis
l’* Select Supempositioning
[=- Design Area Hements
*‘i Design Parameters of area elements
2% Design ULS - area elements
&5 Desion 5L - area elements

Picture 2: Group structure SSD

Basics SSD

Example of a possible group-structure of the SSD:

System

System and load
Linear Analysis

Calculation and Superposition
Design Area Elements

Design ULS and SLS
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2.3.2 Tasks

The tasks available are accessed via the right-click-menu in the task tree. They can be in-

serted at any place within the tree. When you select the command “insert task” with the right

AKTIENGESELLSCHAFT

mouse-button, the following dialog with all available tasks appears.

$5” SOFiSTiK: Insert New Task

Tazks

Dezcription

=-5ystem
g Bore Profile
H-work, Laws for Springs
%Text Interface for Model Creation
%Text Interface for Loads
= Linear Analysis
B Linear Analysis
la:il'Defir'na Superposzitianing

l'!"'Select Superpositioning
= Design Area Elements
= Deszign ULS - area elements
E=Design 5LS - area elements
= Design Beams
T Design Steel Construction
T Design ULS - Beams
T Design ACCI - Beams
T Design 5LS - Beams
= Mon-linear Analpsis
EEMor-inear analysiz in ULS
EEMor-inear Analysiz in 5L
I+ | nadcase Combination Manager
" 2nd Order Theory
= Additional Modules
= Beam Bridge
“sEigenvalues
I'LEarthquake
]ﬁHaIfspace Calculation
A et Editor [Teddy)
\iﬁlnteractive Graphic
Az wallS

Bore profile consizting of any number of zoil lavers
Graphical Input of Work, Laws for Springs [mawx. 20 dots)
Text [nput for the generation of the structural model
Text input of all load types

Linear calculation of selected separate loadcazes
Define load patterning to determine extreme values of Internal For. .
Select lnad patterming to determine extreme walues of Internal Far..

Design of area elements in ultimate limit state
Design of area elements in zerviceability limit state such az crack

Stress Check el-el or el-pl

Beam Design in ulbimate limit state

Beam Design in ulbimate mit state wath accidential loads
Beam Dezign in serviceability imit state

Mon-inear analyziz in ultimate limit state

Man-inear analyziz in serviceability imit state

Creation of combined Loadcazees

Analysiz of combined loadzazes according to 1st/2nd arder theaom

Beam Bridge

Calculation Eigen-walues and forms [natural frequencies)
Calculation E arthquake

Halfspace: zoil-structure interaction uzing Stiffness Coefficient Me. ..
Blank, text editor for any uzer input

|nteractive graphics are created and added to the project data,
Fitwall dezign by EAB/EAL

(]S Cancel ] ’ Help

Picture 3: List of the tasks

Basics SSD
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In the task tree the options are accessed via the right-click-menu which automatically adjusts

itself to show only those available.
[=- Linear Analysis
o Theorie Il.c W 1lev
5 Loade: Process
Ej2ndOn Rename
= Design )
T Design % Edit
T, Desian Calculate
T Desian Calculate All
5 calculate Up To
Calculate From
Calculate Selected Task...

Calculate Selected Moduls...
%3 Reports

B Insert Group...

T Insert Task...

X Delete

B Properties

Picture 4: Right click menu in the task tree

2.3.2.2 Table Area

@Geomeﬂy ﬁLoads

Loadcase | Action SumX kN]  SumY [kN] | SumZ kN] @ Mame

1 total dead load 0.0 0.0 -75.0 pemmanent

2 variable load 0.0 0.0 -100.0 |imposed load

3 wind loading -30.0 0.0 | wind +X

4 wind loading 0.0 -30.0 0.0 |wind +Y

5 Imperfeltion 0.0 0.0 0.0 system inclination +X & =Y

Amount Frequency

B losds 1 Fesuts

Node | Xfm |Y[m] | Zm] | PX | PY | PZ | MX | MY | MZ | MB

16 | 5.000| 0.0000 0000 FIX | FIX | FIX FIX
I Select all l
22 | 1.000 | 4 Deselect all
23 | 2000 - Invert selection
2 | 3000 Copy as Text into Clipboard »
Project | Node E

: B5 Copy as EXCEL Format into Clipboard »

Picture 5: Table area

Basics SSD

Right click menu in the task tree
The right click menu will provide
relevant functions for the selected

task.

Examples:

Process - Dialog
& Edit > Text-Input (<name>.DAT)

% Reports - Result viewer
(name.PLB)

Database information is written in the
table area.
Possible categories:

- Geometry

- Loads

- Results

These results can be copied with right

clicking menu into the clipboard

Possible format:
- Text - Format
- EXCEL- Format



SSD - SOFiSTiK Structural Desktop SQFiSTK

AKTIENGESELLSCHAFT

2.3.2.3 Work Area

The work area displays the ANIMATOR visualisation of the system by default. The work area
changes to WIinPS during processing to show calculation status and the TEDDY for further
text input prior to analysis. The graphical input with SOFiIPLUS(-X) operates within its own

separate window, making the best possible use of dual monitors.

2.3.3 Template files <name>.SOFiSTiX

For processing of frequently recurrent standard tasks, the Template files of the type
<name>.SOFiSTiX are provided. General Templates are saved in a subdirectory of the
SOFiSTiK directory, for example C:\Programs\SOFiSTIK\SOFiSTiK.23\ SSD-Templates.

2.3.3.1 Adding User- defined Template directories

For own Templates, the user can define further Template-directories.

= SOFiSTiK - Options... 2 SSD-Template Path 2 (Find-Button Bﬁ') and Add
In this directory, further subdirectories can be created. These subdirectories appear as tabs

and template icons (see Picture 9). There is only one level of subdirectories available.

§5% SOFISTiK: Options

= G0 “*| 8SD-Template Path
55D0-Template Path

SOFPLUS[-) - Installation General Template Directany:

Frojec: Delaulls |C:vProgrammeS ofistik. 235550 -Templates

= %Tedd}l e S e b et e
File
Wisw User Defined Template Path:
Edit [ E:ADsh\23\bint ONORM
Tabulator
Compatibility
SOFiSTik

= winPs
Optiohs

= Eg.ﬂ.nimatm

Add Up Diown Delete

.@.

General
Global Axis
OpenGl
[= @ SOFISTiK. General
Language ~ |

[ ok |[ cCancel |[ Hep

Picture 6: SOFiSTiK = Options = SSD-Template Path

Basics SSD 7
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2.3.3.2 User Defined Template Files

Any file <name>.SOFiSTiK can be stored into the desired Template-Directory as Template
<name>.SOFiSTiX.

All current project settings can be saved as Templates Including the arrangement

& and sequence of the tasks. The materials and cross sections are dependent on
the chosen design code. A fixed design code cannot be changed within the pro-
ject. File 2 Save As Template

55" SOFiSTiK: Save Project As Template

Save withwithout Code

() Save complete tasks & ]
A later changing of the

Al zettingz are taken over.
Morm, material and cross sections remain.

code is possible if the Tem-

Al code depending settings are not taken aver. plate is stored “without design

Marm, raterial and cross sections are not saved.
At opening of the Template project, the code can be zet again. code".
[ ok l ’ Cancel ] [ Help l

Picture 7: Dialog Save Project as Template

Save jn Ia sadtemplates j - 5 B2

DKUSEFTEmp‘atES‘; Save I
a hachbauplatte, sofistix C :
@ stab_bruecke_fb102.sofistiz _Iance

@ stahlbuehine. sofistix

The existing Template directories

are shown under Directories.
/

\ File name: Ihandbuchubungsproiektsofistm j

Savess  [SOFISTI Templates (solisie) =] Werzsiohrisse: D_\soFisTiK\suFlsz.zﬁ'
A

Picture 8: File > Save as Template

File > New Project from Template
The saved file <name>.SOFiSTiX is now available as a further Template.

Basics SSD 8
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2.3.3.3 Usage of Template Files <name>.SOFiSTiX

= File 2 New Project from Template...

The existing Templates from the Template path are offered.

" SOFiSTiK: SSD-Templates @
i W SES:"%?ET-_EZ?'[}JM'-.SSD-TempIates (SIS A ET=E RO (0] t d I rec tO I‘y
(= sz User Defined General 1Concrete | 2-Steel “
.General

5P lssP

2d-steel  Steelelel

Subdirectory:

\ sconcrete"
LSteel”

[ Save As... H Cancel H Help ]

Picture 9: File > New Project from Template ...

The desired file <name>.SOFiSTiX is selected and stored under a new data file name with
the button “Save As...” into a project directory.

The new file contains all tasks of the Template. In addition, the data (for example cross-
sections, geometry... etc.) from the Template are transferred into the new file. The data is

then immediately ready for calculation.

With "Templates without Design Code”, the design code can be altered. The mate-
rials and cross sections must be checked and amended.

Basics SSD 9
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2.4 Structure and Function Mode

2.4.1 Computation status

Every task has its own symbol to show the actual computation status

AKTIENGESELLSCHAFT

§5P SOFiSTIK: Complete new Calculation x|
Bearbeitungsschrit [ Status | Last Execution [ 2] | Select Al
L1 #¥ System Information not executable
Materials is cument 06/13/2005 Unselect Al
5 Cross Sections ¥ is cument 06/13/2005 11:10 Tum Selection
%ASCII Imterface for Model Creation ¥ is cument 06132005 11:10 —_
%ASCII Interface for Loads # should calculated 061372005 11:10 Up to Selection
¥ Linear Analysis # should calculated 061372005 1113 -
¥ | padease Combination Manager ¥ needs caleulation 061372005 11:11 From Selection
¥ 2nd Order Theory ¥ needs calculation 06/13/2005 11:11
Il “_il‘Define Superpositioning not executable e
l’!"'SEIEu:'t Superpositioning ¥ needs calculation 061372005 1114 ll
ok | Cancel | Help
e
Without computation | Input is written directly into the database
v Green check mark No computation required
& Blue arrow New input data - computation required
W Blue cross Old data - computation required
w0 Red cross Error message - computation required
w | Green cross Warning message - computation required (possibly)

Picture 10: Computation status

Basics SSD
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SSD - SOFiSTiK Structural Desktop

2.4.2 SOFiSTiK Options

Numerous settings within the options dialog are possible of which only the most important

are introduced now.
2.4.2.1 Language Settings

There is a difference between the dialog box language and the input/output language. The

dialog box language is stored within the REGISTRY of the local computer. The SSD must be

started again so that this alteration is activated. The input/output language is stored within
the file SOFiISTiIK.DEF.

$” SOFiSTiK: Options

= GlgssD Language
S5D-Template Path
SORPLUS{¥) - Installation Language of Dialogs, Menus...
Project Defaults

= %T&dd}’ Language: ‘
File
View Input / Qutput
Edt Language of Input: ‘ =
Tabulator ’

Compatibility

Restart is required
to activate.

Save to file "sofistik def"
is required.

SOFRSTIK
- 5% WinPS

Options
- B3 Animator

Language of Output: ‘ = V‘

Intemational Country Code: | GB : Great Britain v| l Save into File "sofistilkc def"

) Intemational country code selects national variants of design codes ("boxed values").

General
Global fods
OpenGL
Video Export

[=)-#rgs SOFSTiK General
Language
Kevboard
Clean Configuration
Choose Favorite Directories
Edit File ‘sofistilc.def”

ok | cancel ][ e

Picture 11: Dialog SOFiSTiK: Options = Language

2.4.2.2 Project defaults

With the option Project Defaults, the user can assign default attributes of new projects. In
addition, the user can define if graphical or text is the default input. These attitudes are

stored in the Registry.

Basics SSD 11



SSD - SOFiSTiK Structural Desktop

[=]

=
STiK

% SOFiSTiK: Options

AKTIENGESELLSCHAFT

=- G550
S5D-Template Path
SOFPLUS-%) - Installation
Project Defaults

=i Teddy
File
View
Edit
Tabulator
Compatibility
SOFSTIK

= WinPS
Ciptions

=] Eg:’-\nimamr
General
Global Axis
CpenGL
Video Export

[=)- 5=k SORSTiK General
Language
Keyboard
Clean Corfiguration
Choose Favorte Directories
Edit File 'sofistik def’

Project Defaults
Design Code
v| | ||GE | Attitude [m] |0.000
Zones: Wind: | | Snow | | Earthguake: I:I
Groups on Separate Layers Group Divisor: 10000
Graphical Preprocessing Initial Workspace [m]:
Coordinate System Drawing Units
(+) SOFSTIK &m
) World ) em
) User ) mm
oK ] [ Cancel ] [ Help

Picture 12: Dialog SOFiSTiK

Basics SSD

: Options - Project defaults
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2.4.2.3 Process the environment variables in the file SOFiISTiIK.DEF
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The SOFISTIK dialog supports numerous parameters, which are defined as environment

variables (in the Environment, in the SOFiSTIK.DEF or in the local <name>.DAT). General

defaults are preferably stored in the file SOFiSTiK.DEF. In the following example, the input of

a modified company heading takes place in the

SOFIiSTIK_NAME.

results listing with the variable

= SOFiSTiK 2 Options = Edit File “sofistik.def* 2 Select SOFiSTiK-DEF file with

atick = Edit Button

$5P SOFiSTiK: Options

=550
i 55D0-Template Path
- SORPLUS{X) - Installation
Project Defaults
= 828 Teddy
File:
View
Edit
Tabulator
Compatibility
SOFSTIK
= B winPs
Options
= B2 Animator
" General
Global Axis
OpenGL
~Video Export
=) sk SORSTIK General
i Language
i Keyboard
i Clean Corfiguration
i~ Choose Favarte Directories
Edit File ‘sofistil.def’

Edit File "sofistik def’

Definition files

L1 = e:\0sh'\23\binbeta'sofistik def
O =e:osh'23 bin'sofistikc.def

| = E:\05-2006\55D" Test \scfistik def

File location

Project directony
Local computer
02/16/2006  11:15 Local computer

Last change

Edit ]Q

if you had changed one of the files "sofistilc.def™,
you have to end the application and start again.

[ ok || Camesl ||  Hep

Picture 13: Dialog SOFiSTiK: Options = Edit SOFiSTiK.DEF

Basics SSD
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The pre-defined parameters are displayed with the button “New”.

Edit File 'sofistik. def' 3
i 55D-Template Path ﬁ
- SOFPLUS{-X) - Installation
Project Defaults Definition files Last change File location 1
=] %Teddy S ENQS-2006\55D " Test \sofistil def Project directory “
i File O =e:'osh'\ 23 bin'beta'scfistik def Local computer 1
o View O =eosh'23'bin‘sofistik.def 02/16/2006 11:15 Local computer
i Edit
i Tabulator
- Compatibility
SOFSTIK
-5 WinPs
Options r New Parameter...
=B D Animator
b General COpASEMEM n one of the files "sofistik.def", you should be an expert (Power User). All changes take place on your awn risk.
Giokal Auie s
OpenGL CDBASETEMP N\Test\sofistik def
Vidso Expart PSIOBPAR
[=-sras SOFSTIK General SOFISTIK_C
L afiimte SOFISTIK_A
- Keyboard SOFISTK_P
i Clean Corfiguration SOFISTIK. GH
i~ Choose Favorite Directories SOFiSTIK:GW'
Edit File ‘sofistitc.def' SOFiSTK_TMFDIR
MOMET_TAX
New = Edi.. Rename... Delete Save [ Cancel I [ Help ]

Picture 14: Dialog: Pre-defined parameters

5" New SOFiSTiK-Paramater

|?|r>—<| The modified company name now is
_— assigned to the key of

Key: |SOFiSTIK_NAME

| SOFISTiK_NAME as value:

Value: |Jac:l-: Miller

| "Jack Miller”

| oK

I

Cancel ]

$” Save

2)

Do you like to save really ?

To get the changes, you have to end
the application and start again.

X

Pressing OK stores the new values.
However, the program must be closed

and re-launched for the new settings to

apply.

Yes l

Mo

==

Picture 15: Allocation of an environment variable

The principle hierarchy of the definition files SOFiISTiIK.DEF is shown in Picture 13. The dif-

ferent files SOFiISTIK.DEF are checked in succession one after the other. Highest priority has

the setting, which is stored in the SOFiSTiIK.DEF file in the project directory. The path of the
SOFIiSTIK variable is checked off afterwards. If no SOFiSTIiK variable is defined in the Envi-

ronment, the SOFISTIK directory is used as default.

Basics SSD
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The basic files are arranged in the following table:

Name.SOFISTiK

Central XLM- file where all information is saved.

Name.DAT Control file, ASCII format

Name.PLB For each task the result is saved in a file task.PLB. This file can be
shown and/or printed out individually. Also it can be assigned to
the total result using the command "all results".

Name.CDB Central data base

Name.DWG Using graphical input all information about system and loading is

saved in this drawing.

Name.SOFiSTiX

Template- file in XLM- format: File in Template- directory.

Table 1: Overview of the file- Extensions

Basics SSD
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3 Basics of SOFIPLUS(-X)

3.1 Basic Input

SOFIPLUS(-X) is a graphic user interface (GUI) for the system generation based on Auto-
CAD and ADT.

There are two basic generation principles. First you may generate the systems by directly de-
fining the finite elements. Every element and node has to be drawn separately and the sys-
tem will be generated out of this input. Second you may define the system by structural ele-
ments, which are only the wire frame of the structure. After that an automatic mesh genera-

tion will create the finite element system for further analysis.

& The important differences are described below. For further information please
see the SOFiPLUS(-X) HELP file.

3.1.1 Structural Elements

The definition of Finite Elements starts with the toolbox “SOFIPLUS Classic Create Struc-
ture”. Structural Areas, Structural Lines and Structural Points are the main elements for the

structure definition.

A

The basic functionality of Structural Elements are:
Structural Area
Curved Area
Opening
Structural Line
Structural Point
DWG -> SOFIMSHB
The meshing is done externally
No FE-mesh!

Copying elements including object attributes is possible

Basics of SOFIPLUS(-X) 16
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The basic idea with the structural elements is to create a wire frame of the structure. For this
all AutoCAD commands can be used. After finishing the wire frame model the automatic
mesh generation will create a finite element system and an input data file <name>.DAT
which can be modified using TEDDY.

Important is the possibility to define “Free Nodes”, which are independent from mesh and
structure. You also may define loads connected to structural elements.

The analysis will be started directly out of SOFiIPLUS or with WinPS.

A mixture of Finite Elements and Structural Elements is possible under special conditions.
We recommend avoiding any mixture if at all possible.

The Post processing can be done with the normal programs like WinGRAF, DBPRIN and

DBView. For the documentation use the URSULA result browser.
The most important attributes are:

Structure Area

EE[] - Defined by Structure Points and Structure Lines
Plane and curved areas are available
= geometric area in SOFIMSHB (GAR)

Structural Line

P - Area boundary
Defined by >2 Structure Points
Geometric restraint for SOFIMSHB
Definition of linear support conditions
Definition of linear coupling
Beam, Truss or Cable element
Pile Element
Form: straight line, arch, spline
= geometric line in SOFIMSHB (GLN)

Structure Point

)3( - Geometric restraint for SOFiIMSHB
Part of Structure Line
Single Support condition
Column including dimensions for punching design
Spring
= geometric point in SOFIMSHB (GPT)

Basics of SOFIPLUS(-X) 17
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3.1.2 Finite Elements

The definition of Finite Elements starts with the toolbox “SOFiPLUS-Classic Create Ele-
ments”. Nodes, constraints, beams, springs, truss elements, cables, boundary elements and

area elements are possible elements.

B O =

The basic functionality of Finite Elements are:
FE Elements are produced directly in AutoCAD
Meshing is done directly in AutoCAD
CDB export / import

Copying of elements is possible

Macros available for different mesh generation

Basics of SOFIPLUS(-X) 18
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Example Flat Slab

Example is taken from reference [1], and [2]
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Picture 16: Geometry of Slab

Example Flat Slab
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4.1 Problem

A concrete and punching design according to German code DIN 1045-1 for the slab shown in
Picture 16 is required.
Materials: concrete C 30/37

reinforcement BST 500

Exposition class XC1, concrete cover Chom = 20 mm

Columns: @ 45 cm floor height 3,0 m
Walls: d=30cm floor height 3,0 m
Slab: d=24cm

Loads:

Dead loads (G)
Self weight slab 0,24 - 25 = 6,00 kN/m?2 (automatic calculation)
Dead load 1,50 + 0,50 = 2,00 kN/m?

Variable loads (Q)
Live load = 5,00 kN/mz2

The following structural design calculations will be done:
Ultimate limit state (ULS)
Serviceability limit state (SLS)
Punching design

Non linear analysis with cracked concrete for long term displacements
The following example shows the basic workflow right from the beginning of a project with

the definition of geometry and loads, then analysis and design with the final documentation of

results.

Example Flat Slab 20
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4.2 Step 1: Starting SSD

First of all we have to start the SSD with a double click on the button ﬁ, which should be lo-
cated on your desktop. To open a new project please use the button [0 or go via the top
menu using: File > New Project...

After that the following dialog will open. Please add title, database name and directory.

Also select design code, system, calculation and choose the option “Graphical Pre-
processing”.

$5® SOFiSTiK: System Information

Title: |E:<am|:|le 1: Flat zlab \

Databaze: |e>:p1_f|ats|ab )

Diirectany: |D:'\SDFiSTiK'\work23'\TutoriaIs\ / | =
Dezign Code /

P™DIN v|[10451 %] Klasse(Tab.18] Alitude: [m]
Fones Wind: | Binnenland v| S | Il v| E arthquake:

Syztem Caleulation

() 30 Frame () 30 FEA Orientation of Deadload: | Positive Z-Auis v|
() 2D Frame () 2D Wl Tupe of Calculation: | Flane Stress System |
() 2D Grillage (=) 2D Slab Module: | SEPP v|
Groups Suztem previem

(® Fixed Group Divisar: 10000

Free Digtribution

[ Standard model [51] l [ Languane. . ]

[]: Graphical Preprocessing:

QK ] ’ Cahcel l [ Help

Picture 17: Start dialog — System Information

With selection of “Graphical Pre-processing” additional input is necessary. The default set-
tings are usually OK. Important is the input of the system size. Confirming the input with OK,
the program starts a central database expl-flatslab.cdb.

& Changing the design code after saving the project is not possible.

Example Flat Slab 21
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55 SOFSTiK Structural Desklop - [d:\sofistikiwork23\tutorials\exp1_flatslab.sofistik *]

89 Bl Loadcass Yiew 3election Extras SOFISTK Windows Help

DSg amdn = - BED+»B-BEYER-& 3-8

[~ U- @ Systen

3

B Project ~ % |@ 5

(=8 X

vi% R rendd ¢ s am

x

= System Animation Settings

FBsysten Information
4 Materisls

35 235 [DIN 188
77, aMzZ4| [DIN 105
TRCross Sections

JGUI for Model Creation [SOFIPLUSX))

= Linear Analysis
LS Linear Anabsis
$i}Select Superpositioning
= Design
¥R Desion Parameters
EDesigninULS
SDesionin 5LE

1C20/25 (DIN 1045-1)
2B5t 50054 (DIN 1045-1)

Ampltude [ 0

00}

3] Rotation Speed (%]

Loadcase Loop
® Of
Automatic

From | To

List of Loadoases

Systen

B Geometry | £ Loads 13 Resurs

B4 Update x

v

| Project expl

|User s

Fysm— | Di14. Feb 18:25:40 2008, s
!Eude DIN 10451

|
< |
) Documentation

Project | Modes | Beams | Trusses | Cables | Elements | Springs | Groups

Picture 18: Main window SSD -

As described in chapter 2.3.2.1 the task tree is placed on the left side. With this tree you can

access all groups and tasks within the project.

The next step is to define materials and cross sections.

4.3 Step 2: Materials and Cross Sections

Four default materials concrete C 20/25, reinforcement BSt 500, steel S 235 and brick MZ4 |

SOFISTiK: Material

X]

Murnber: 1 Title:

I aterial Definitions

Design Code:; |DIN j

|[1045-1] Standard Concrete

[

Type:

Classification: |

[
[

LCancel

|I: 30437 [DIM 1045-1)

Properties ...
Strength ...
Bedding ...

Stress Straing ...

ddd]

Special...

| e

are created. To modify the materials
open the dialog with a double click.
The material number 1 concrete C
20/25 has to be changed to a concrete
30/37. Change the classification from
20 to 30. Confirm the change with the
OK button.

To delete a material simply use the

right mouse click DELETE.

Picture 19: Dialoag Material

Example Flat Slab
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Graphical Input

For system and load generation the graphical input the program SOFIPLUS(-X) will be used.
Now double click on the task “GUI for Model Creation (SOFIPLUS(-X))" to open it.

_line

4

SOF_PM_STEDGE

+* +

SOF_PM_STPOINT

hot

Example Flat Slab

First of all start the drawing of the outline of the slab by using the Auto-
CAD command ‘line’.. The coordinate origin is located at the top left
corner of the slab. Start drawing the outline from the point (0,0) and con-
tinue with the following dimensions and directions. .

11,850 horizontal to the right —,

22.050 vertical down !,

6.825 horizontal to the left<,

2.725 vertical upT,

5.025 horizontal to the left «,

19.325 vertical upt,

Finish the command with ESC

Create structural lines from this outline by opening the command “Struc-
tural Line” and select the option “select entity” from the right click menu.
Use a selection rectangle starting at the bottom right and moving to the
top left side. Confirm the selection by pressing Return.

Now start the definition of the columns using the command “Structure
Point”. The structure points we are going to define now are also the col-
umn supports and will be used for punching checks.

SOFiSTiK: Structure point u @

General | Support conditions | Constraints | Column head | Upper Colurn || Bottorn Column | Half space pile element

MNarne: calum? Wurnber: 7
Dimenzions [also used for punching desion] Angle [Degree]: 180.00 k
() Bectangular (3 Circular () none
dim] 0.45 Slab Thickness [m]: 1]
[ create column macros Connect paint on area no.: Auta k

¥ Usze selected entities for Apply
@ @ ﬂ J 1 selected Dnewselection et I:l‘iiutomatically l Ok ” Apply ]

SOFiSTiK: Structure point

n head | Upper Column | Battom Column | Half space pile element
Form

Vartical i () Bectangular (%) Circular

General | Support conditions | Col

Apply settings for

Diameter [m]: [0.45 Length [m]: 15 [

e Material Properties. . ]
End fisity [remate] [%]:

C 20425 (DIN 1045-1)

¥ Uze zelected entities for Apply
@ @ ﬂ J 1 selected Dnew selection set I:|aL,|t0maticaII_l,l ’ o ] ’ Apply ]

23
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Every column has a diameter of 45 cm. For the support conditions select
the tab ‘bottom columns’ and apply both the rotational and vertical
springs. The spring stiffness is calculated automatically from the cross
section, the floor height and the material information provided. The rota-
tional spring stiffness has to be changed to 257000 kNm/rad as written
in reference [1] and [2].
The columns are simple to create by using the cursor in the drawing
screen. For each column the following coordinates have to be used.
(0.225/0.225) (5.025/0.225)  (6.825/0.225)  (11.625/0.225)
(0.225/7.425) (5.025/7.425)  (6.825/7.425)  (11.625/7.425)
(0.225/14.625) (5.025/14.625) (6.825/14.625) (11.625/14.625)
(6.825/21.825) (11.625/21.825)

We recommend defining every load area as a structural area. The program auto-
matically creates loadcases for every area.

SOF_PM_STEDGE To define structural areas easily, additional structural lines are neces-
F— sary. Therefore, create new structural lines between the columns and

between column and slab outline until the slab is partitioned as shown in

Picture 20.
SOF_PM_STAREA After defining the additional structural lines the structural areas can then
EEH be defined. The slab thickness is 0.24 m.

SOFISTiK: structural area

General | Support conditions | Geometry | Bedding|| Properties of edges

Thickness T[m]: Ma |1 F aterial

Mame: Areal SO B B
Graup number: 1 Loads... Reinforcement... | BSES00 SA [DIM 1045-1]

Create reqular riesh if pozsible

¥ Uze zelected entities for Apply
o B WY (] 1 seecteq s cctedent OV ey L0k [ eeob ]

There are four methods to define a structure area. The simplest way is

to click into the drawing screen. Please use “select point in area” from

the right click menu and click inside the first area.

Example Flat Slab 24
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SOFiSTiK: Loads on Slabs El

Dead load

Select Load Case ...

Load in direction of gravity [kN/m2]: 2

Temperature Difference [*C]:

Impozed load

Select Load Case

Load in direction of gravity [kM/m2]: 5

Temperature Difference [*C]:

[ Cancel ] [ Help ]

AKTIENGESELLSCHAFT

For load definition open the dialog
“Loads on Slabs” and add 2.0 kN/m?2 for
the dead load (LC 1) and 5.0 kN/m2 for
the following live loads (LC 2, 3 ...).
Confirm the input with OK.

o The loadcase number of the live loads will increase by 1 automatically.

Opening

[l

Please add an opening. First we recommend drawing the opening out-

line using normal AutoCAD Lines. Then start the command “Opening”

and chose “PICK point within opening” After clicking inside the opening

the definition is finished.
SOF_PM_EDGE_M

'3
+ o+

Finally the wall supports (A’/1-2 and 2/a-A’) have to be defined. Select

the command “structural line” and modify the wall as shown below. The

support width of 0.3 m is important for the following punching design.

SOFISTiK: structural line

edaef?

Mame:

Group number i}

General | Beam/Cable | Beam hinges | Support conditions | Comstraints

Support width [for

punching checks Connect line to area no.: Auto
and spring valuesz)

Ten1e

> Use selected entities for Apply
@ @ ﬂ J 1 selected [] new selection set O automatically

Hurnber; 2

rnax. Length of Edge [m]  |0.00

1y

We recommend using nonlinear supports with a wall stiffness calculated

from the wall thickness 0.30 m and the floor height 3.0 m. Use the but-

ton “Wall stiffness ...”. Confirm the input with OK.

Example Flat Slab
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SOFiSTiK: structural line

[ General " Beamx’EabIe" Beam hinges] Suppart conditions | Eonstraints]

Global [P [IPvy [OFZ2 [ [y [MzZ [ Fiw
Local [T ey [Orz OOux OwMy LMz [IME [JFial

[ Wl stiffness . J

[ 5upport is rigid

Stiffress for nonlinear supparts

|ze selected entities for Apply
! ! g ! 1 selected Dnew zelection set DauleatiCa”_l,J i oK i[ Apply J
SOFiSTiK: Wall Constraint

Bottam Wall | Upper wall

Sping attributez

Wertical

Thickress |U-3 | [ M aterial Properties... J

Height [m}: £ 20425 [DIM 1045-1]
Erd fisity [remate] [2] D

e

Now the graphical input is finished, see Picture 20.

S TiK\work2 3\ Tutorialslexp1 -slablexp1 -flatslab. dwg]

[ f Formet Tools Draw Creste Modfy Window Help Calculste Results B
IoeRE|l«Re ., £ ¥xa.® B @||s[70%DRr1_a0s Mz e|m e (myee v woe v [ALowes@|
S B X THE . wBHYY 434288+ 0L0+ 00 || HIIFISI® 0o OO | o

= Al
o [l | [mo setect
2, o selection
< -
o B Bylayer

Layer T_ACHS
a Linetype ByLayer
= Linetype scale 1
7w Lineweight Bylayer
@ Thickness 0
0 o ——

lok style yColor

= Plot style kable None |
<2 Plot table attached to  Model |
e Plot table type Hot available |
o =
b ] Center % 5.4875

Center ¥ 11,7259
Center Z o
A Height 27,7106

3 Width -35.8953

LCS ican On Yes

UCS icon at origin Yes

UCS per viewport  Yes

UCS Name ASO_G_ASDWG

]
[Command. _regenall Hegenerating model A

Ullcomnand S &
57075, -1 9644, 0.0000 | SNAP| GRID. ORTHO! [FOLAR [05MaF [OTRACK [DvH LwT| [MODEL b |

Picture 20: Complete slab system
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Before starting the automatic mesh generation we recommend checking the actions and

loads.

To start the loadcase manager use the button '? After the dialog is open you will see the

tab loadcases. There are 10 loadcases listed in the table. The 1% loadcase is the dead load.

The program is able to calculate automatically the self weight of the construction. To do so
the factor in the row SW has to be changed to 1.0 for LC 1.

Change now to the tab actions. There are two actions defined, total dead load and variable

load., which is correct for this problem. Beside the action name the correct safety and combi-

nation values according to German code DIN 1045-1 are listed.

SOF _glfmod  Click on the button to start the loadcase manager

'? SOFiSTiK: Loadcase-Manager

Loadcases | Actions

[ Use global deadload directions

Self weight:Pos. Z-Achzes

W, M. Description Action

¥ 1 deadload G totalde...
7 2 live load G wvariable...
93 live load G wvariable...
74 live load G wvariable...
? 5 live load G wvariable...
W OB live load G wvariable...
77 live load G wvariable...
¥ 8 live load O variable...
7 9 live load G wvariable...
& 10 live load G wvariable...

Loa..
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Code: din_1045-1

Gamu
1.350
1.500
1.500
1.500
1.500
1.500
1.500
1.500
1.500
1.500

Gamf
1.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Pzl
1.000
0.700
0.700
0.700
0.700
0.700
0.700
0.700
0.700
0.700

Pl
1.000
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Pzi2
1.000
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300

[ Incremert loadcases automatically

Ok I[ LCancel ][ Help

Listing of loadcases

SOFiSTiK: Loadcase-Manager

Loadcases | Actions
A Description

G tatal dead load
0 warable load

Self weight:Pos. Z-Achses

Partition

permanent

wariable

Code:

Superpogition | Gamu
always 1.380
conditional 1.500

din_1045-1

Gamf

1.000
0.000

Pzl
1.000
0.700

Pl Pzi2

1.000  1.000
0500  0.300

QK H LCancel ][ Help

Listing of actions

Example Flat Slab
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After these checks the system definition is finished and a system export into the central da-

tabase is necessary. This will be done by the command button EI

Now save your drawing and change back to the main SSD window, where the system will be
shown in the ANIMATOR.

$5° SOFISTIK Structural Desktop - [D:\SOFiSTiKiwork23\Tutorials\exp1 -slablexpi-flatslab.sofistik *] IZ|IE|E|
&2 Fle Loadcase Wiew Selection Extras SOFISTK Windows Help =IE X
2@ @ dd -2 20 »F-LEyHE-8 3-8
[~jurt- @ Systen vip R iEH eyl d ¢ QDo FvvaE
x x
§49 Project £9 ‘ ® ||| =

= System i Arimation Settings
78 Spstem Information

:

7 1C20/25DIN 1045-1)

2BSH500 54 (DIN 10451) Ampitude Speed [%]
|

35 235 (DIN 16800)
%77 9MZ41[DIN 10531) Riotation Speed (%]
B Cioss Sections s
X5 for Model Creation (SOFIPLUS £
& Linear Analysis

Loadcase Loop

off
H5 Linear Analysis ©
4} 3 elect Superpasitioning Autamatic
= Peian Fren ) To[ ]

FRDesion Parameters
TDesign in ULS
S Design in 5LS

List of Loadcases

Systen
¥ Geometry | $ffLoads L% Results EA Undate %
Project Example 1: Flatslab with punching desian
User ms
Accessed | Mi 15, Feb 12:08:31 2006, ms -
Code: DIN 10451

) Documentation Project | Hodes | Beams | Trusses | Cables | Elements | Spings | Groups

[l 58 et tetsatcat |

Picture 21: ANIMATOR showing complete slab system

The next step is to do the linear analysis for every single loadcase and calculate the relevant
combinations.

o SOFIPLUS is able to import any drawing with DWG or DXF format. Therefore archi-
tectural drawings can be used for the system generation
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4.5 Step 4. Analysis and Combinations

To start the linear analysis, open this task with a double click. By default all existing load-

cases are selected. Normally there is no need for a manual selection.

$5P SOFiSTiK: Linear Analysis

| Groups Contral Parameters Text Output Graphical Dutput

Select lnadcases
O Manually & Al

Loadcase  Action
dead load | total dead load

live load | variable load
live load | variable load

live load | wariable load

tlive load | variable load
tlive load  variable load
tlive load | variable load
tlive load  variable load

live load | variable load

HEEEEEEEEE

1
2
3
4
5
g
7
]
8
1

0: live load  wariable load

Calculate immediately [ ok l [ Cancel ] [ Help

Picture 22: Dialog Linear Analysis — Loadcases Tab

By default all loadcases are selected, which is normally sufficient.

$5P SOFiSTiK: Linear Analysis

Loadcazes | | Caontrol Parameters Text Output Graphical Output

Select groups
O Manually & Al

Mame | Ouad  Spri | Boun
Group 0 s X
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 7
Group 8
Group 3

M OO X W XK XK

Calculate immediately [ QK l [ Cancel ] [ Help

Picture 23: Dialog Linear Analysis — Groups Tab

Group selection is important. By default all groups will be selected for a calculation. Dese-

lected groups are not considered during the calculation. This facility can be used to simulate
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temporary support conditions during construction. The first loadcases are calculated with the

temporary supports. In the last loadcase, deselect the group containing the temporary sup-

ports for them to be ignored.

In the case where groups of elements are active and passive for different loadcases

o it is necessary to define multiple “Linear Analysis” tasks.
It is very important to check the loads because loads on deselected elements will

cause an error message during the calculation.

Control Parameters are not necessary. The register “Text Output” is responsible for the out-

put and documentation. The output volume is variable for the different output chapters. Also

the default output is sufficient in most cases.

$5° SOFISTiK: Linear Analysis

Marne

Default of all options

Group parameters

Loads

Sum of lnads

Support reactions
Diistibuted support reactions
Displacements

Intemal forces and moments

Calculate immediately

Loadcases Groups Control Parameters Text Output

(%) Manually contralled () Mo test output (O Full text output

Walue
Default output  »
e —

Mo output
MNomal output

Full autput
Estensiv output
Default output

Default autput

Default autput

Intemal forces and moments at nodes | Default output

Graphical Output

I

Cancel

|

Help

Picture 24: Dialog Linear Analysis — Text Output Tab

Besides the text output a graphical output is also available. There are default settings for

standard graphics. To add these graphics to the output just select or deselect the entries

from the tree structure.
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55P SOFiSTiK: Linear, Analysis

Loadcazes Groups Caontral Parameters Teut Dutput Graphical Qutput

Standard graphics

o
= Single load cazes e
& M Loads O XA Flane O X/Z Plane (O Y/Z Flane
(5] 4 loads

Hode ®:30 () User defined

Nodal support force vector

Bnundary support force in glob
| Enundary support force inlong
O Enundary suppoart farce transye
O Eu:uundar_l,l support mament MT
Nodal dizplacement in global £

=]

eI R R R S 4

[N afrrmed shochne ¥
< >
Scale Fage Format Fictures
() Engineering scale | Auto (=) Portrait () One per Page Fork Size (mm) : 2.0
(%) Scale tofit () Landscape (%) Twa per Page

[ 1se fueas

Additional graphics

[] Usze additional graphics [ Import a araphic file [GRA]. ‘ﬁ Defaul Settings

Calculate immediately

N

| ok | cencel || Hep |

Picture 25: Dialog Linear Analysis — Graphical Output Tab

Important to note is the ease with which a user defined view can be created. Select the view
option “User defined” and click into the view window and move the system inside the 3D-
orbit.

The import of additional graphic files created with WINGRAF is also possible. Select the op-
tion “Use additional graphics” and start browsing & The other way is to start WINGRAF
with the ¥ button. The graphics you define inside WINGRAF will be transferred to the SSD.
Confirm all settings with the OK button.

o In the bottom left-hand corner you will find the preselected option “Calculate imme-
diately”. Confirming with OK button will automatically start the calculation.

With the ‘Calculate immediately’ selected,a new program is opened within the SSD main
window. On the left-hand side, there is a tree structure, which shows all tasks. Only the two

program blocks SEPP and WING are active for this calculation, which is shown by the signs

+
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Picture 26: SSD main window - calculation overview

To change the programs use the task bar at the bottom.
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Picture 27: SSD main window - ANIMATOR view of LC 1
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These basic proceedings will be done now for the Superpositioning

The task “Select Superpositioning” is a selection only. To create new superposi-
tions a new task “Define Superpositioning” has to be added.

& Always use the task “Select Superpositioning” after the task “Define Superposition-

ing” to make sure all superpositions are available and can be processed by the
program.

§5” SOFiSTiK: Select Superpositioning @

Text Output || Graphical Output
anually
] Il All
Mame Combination Superposition kind Uszed Values Statuz -
104 : Faorces and moments M+ +M7 +5 44 1: Rizsbreite Service: Quasi permanent combination | quad element forces automatically defined
105 : Forces and moments M3+ MY 400 1: Rissbreite Service: Quasi permanent combination | quad element forces in nodes | automatically defined
106 : Bedding stresses P 1: Rissbreite Service: Quasi permanent combination | quad element bedding forces | automatically defined
207 : Displacements UZ+PHI<+PHIY 2 Durchbiegungen | Service: Quasi permanent combination  nodal displacements and forces | automatically defined
301 : Suppart reactions FZ+Mx+MY 3 Standard Ultimate design combination nodal displacements and forces | automatically defined
302 : Boundary results P2+ 3 Standard Ultimate design combination boundary forces automatically defined
304 : Forces and moments Moy +Mey w00y | 3 Standard Ultimate design combination quad element forces automatically defined
305 Forces and moments MeSeb Sy +Mey +¥00Y | 3 Standard Ultimate design combination quad element forces innodes | automatically defined
306 : Bedding stresses P 3 Standard Ultimate design combination quad element bedding forces automatically defined
-
Calculate immediately [ oK I [ Cancel ] [ Help

Picture 28: Dialog Select Superpositioning — Superpositions Tab

The text and graphical output can be selected as shown before. In addition, the option “Cal-

culate immediately” works in the same way.

4.6 Step 5: Design

By default three design tasks according to the design code were generated automatically.

The tasks are — Design parameters — Design in ULS — Design in SLS -

4.6.1 Design Parameters

The design parameters allow the user to define specific reinforcement for every group of
elements. There are four different reinforcement types available: two layers — orthogonal, two

layers — non orthogonal, three layers and circular.
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$3” SOFiSTiK: Design Parameters

CDmI‘nDn | Graphical Output

Reinfarcement Type Selection

(&) Twa lapers - Orthagonal Giroups

() Twa layers - Man-orthaganal 1: Group 1 *
() Three lapers 2: Group 2

() Circular 98 EIEID e

4 Group 4
5 Group &

Parameters

Direction / Distance | Direction | Midpoint | Distance | Diameter | Minimum | Masimum | Crack 4idth

Top[0O] Bottorn [ U]

Direction (0...150] (0.000e+00  |0.000e+00 . | HU
I~ DHO
Distance of outer reinforcement (H] (25 | 26 | cm
Diztance of inner reinfarcement [ DH |1.EI | |‘|.EI | cm D
L DHU
HU

Design parameter list

no | groups | bype ABEX [l  BEE=[T HA[cm]  DHA[em] | HE[cm] | DHE [em] DU [mm] Mew

0 default rectangular  0.000e+00 0.000e+00 25 1.0 25 1.0 10
| T |

4 | >

9 0:DEFAULT are all elements autside an explicit selection. Create an explicit selection with the WEW" button.

Calzulate immediately Ok, l [ Cancel ] [ Help

Picture 29: Dialog Design Parameters — Register Common

In most cases, two-layer orthogonal reinforcement is suitable for the design. In this dialog,
the main direction and the distances between centreline of reinforcement bars and concrete
surfaces can be edited. If reinforcement has to be changed for selected groups, create a
new line in the Design parameter list using the button NEW.

Then select the relevant groups from the selection list. For example, select groups 1 to 3 and
define a two layer non orthogonal reinforcement with an angle of 45°. The settings for the
other groups will remain the same as shown in Picture 30.
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$3” SOFiSTiK: Design Parameters

Commaon Graphical Qutput
Reinfarcement Type Selection
() Twa lapers - Orthagonal Groups
(%) Two layers - Non-orthogonal 1: Group 1 -~
() Three lapers 2: Group 2
() Circular 98 EIEID e
F 4 Group 4
F 5 Group & =
Parameters
Direction / Distance | Direction | Midpoint | Distance || Diameter | Minimum | Maximum | Crack Wwidth
Top Bottom
Outer reinforcement (0.180] (4500 |  [4500 | o= okl
=
Inner reinforcement [0...180) o000 | 5;
Third laver reinforcement [0...780] [default | |default s | © §Jf '@fi}
G.:an'.l
T
Design parameter list
no | goups | type ABEX[]  ABMI[] BEEX[] EBEMI[] HA[cm] DHalem] | HE |
0 | default  rectangular 0.000e+00 0.000e+00 25 1.0
1 1-3  inclined bwo directions 45.00 30.00 45.00 30,00 258 1.0
4 >
9 0:DEFAULT are all elements autside an explicit selection. Create an explicit selection with the WEW" button.
Calzulate immediately I Ok, l [ Cancel ] [ Help

Picture 30: Dialog Desigh Parameters — Direction Tab

This example is only to show the input procedure and will not be used in the follow-
ing calculation. Therefore please delete this input with the button DELETE.

The other parameters are basically used by the serviceability design.

Diameter Tab: is used for crack width calculation

Minimum Tab: predefined minimum reinforcement for non-linear analysis
Maximum Tab: predefined maximum reinforcement for non-linear analysis
Crack Width Tab: crack width input to determine reinforcement stresses

The definitions made here will be used in all following design tasks.
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4.6.2 Designin ULS

The design in ultimate limit state (ULS) is controlled it's own task. Generally, (and for the ex-

ample) no further input is necessary.

For information, the following input procedures are described as follows.

55" SOFiSTiK: Design in ULS

Shear Reinforcement Beams Control Parameters Text Dutput Graphical Output

Designcasze in which the reinforcement will be stored - |1
Selection of Loadcazes

{7 Manualy (&) Autematically | design cormbination

Am Aa  Be | Loadcasze Combination L
* : dead load

1
2 live load

3 live load

4: live load

5 live load

E: live load

7 live load

8: live load

9: live load

10 live load

21071 MAx-Mi Forcez and moments | Ulimate design combination

i o o e o o o o o

2102 : MIM-M¥< Forces and moments | Ultimate design combination
2103 : Max-YY Forces and moments | Ulkimate design combination
2104 - MIMMYY Forces and maoments | Ubimate design combination

R e e o e e S e

21058 Max-M=Y Forces and moments | Ultimate design combination

EE W= W U1 N W AN 1 f Line f [ [

< Calculate immediate) ]:4 l [ Cancel ] [ Help

Picture 31: Dialog Design in ULS — General Tab

IEREEEROOOOOOOO0O0

The superposition results are loadcases with different identifiers. As shown in Picture 31
there are the single loadcases (LC 1 — LC 10) and loadcases 21xx from the ultimate design
combination. The program automatically selects all the loadcases for results from the ulti-
mate design combination. The column Am indicates loadcases with results for area ele-
ments, the column Aa indicates loadcases with additional results for area elements and the
column Be indicates loadcases with results for beam elements. In this example, we don’t

have any beam elements, so the column is clear, which is correct.

For the shear and punching design go to the “Shear Reinforcement” tab. The program will in-
crease automatically the bending reinforcement to pass the shear and punching checks. You

may define a maximum percentage as an upper limitation for the bending reinforcement be-
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fore shear links are required. There is a control over the shear reinforcement design both in-

side and outside the punching area. No increase of reinforcement is allowed in this example.

$5° SOFiSTiK: Design in ULS @
General EE'_"I“E_G__I.E\.F:IUFLCET_E_Tl: Beams Control Parameters Text Dutput Graphical Output
Punching checks
(&) ‘fes, do increase main reinforcement if necessary 4 Actlvate the pu nching Checks
() “'es, but do not increase main reinforcement (just check) and Ilm |t the |nCrease Of bend | ng
) Mo . . .
M aximum bending reinforcement ratio RO_V (%] |0 relnforcement Wlth the InpUt Of 0'
Outside the punching area . . .
i < No increase of bending rein-
Mauximum bending reinfarcement ratio RO_W [%] |0
forcement for shear checks out-
side the punching area
Calculate immediately I (u].4 I [ Cancel ] [ Help ]

Picture 32: Dialog Design in ULS — Shear Reinforcement Tab

Using the Beams tab you may define the necessary design settings for beam elements. If

there are no beams in the system, as in this example, no input is required.

There are various control parameters which can be set depending on the design codes. For

further information we refer you to the national codes and the technical literature.
As with all other tasks, the text and graphical output can be selected.

The calculation starts immediately if the ‘Calculate immediately’ check box is ticked. Please
deactivate the option “Calculate immediately” and after checking all input, close the input with
OK. Now you will see the sign = in the task tree. This means, that the task has a new input

and is still open for calculation. (see also Picture 10)

Before starting the calculation you may wish to check the CADINP input data, created auto-

matically.

Every task automatically creates a CADINP input file, which is part of the complete
o input file <name>.dat. To check this input file use the text editor TEDDY. To open
the input file click on the task inside the task tree and use the right mouse click

— &4 EDIT. Now the TEDDY will be opened.
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The TEDDY input file is shown below.

$ Automatically generated by DesignULS V(1.00-23) 15.02.2006 12:39:08
$ Attention: Changes will be overwritten if the task is opened again!
+PROG BEMESS urs:11.1 $ Design in ULS

HEAD ULS design

CTRL LCR 1 $ Reinforcement distribution number
CTRL RO_V 0 $ Maximum reinforcement for shear for normal slab region

PUNC YES RO_V O
LC DESI
END

The functionality available within TEDDY is very powerful and all can be access within the
SSD. Additional text input can be entered to amend or extend that which has been created
with the dialog input. There are numerous possibilities, which are not discussed here. For
further information please look in the handbook SOFiSTiK_1.pdf.

Before going on with the “Design in SLS” the calculation “Design in ULS” has to be
finished because reinforcement areas are necessary for SLS input.
Also note, that changes within the dialogs will change the CADINP input file.

4.6.3 Designin SLS

According to the German code DIN 1045-1 the design in Serviceability Limit State is more
important today. The task “Design in SLS” starts a design for the maximum crack width.
Again the relevant loadcases are selected automatically for the design. A manual selection is

not normally necessary.
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General Beams || Control Parameters
M asirnurn crack width
() Tabulated values according ta defined standards

() User defined : 0.200 mm

Calculate immediately

Text Output

<

Graphical Dutput

[

oK

I

Cancel

I

Help

I

Picture 33: Dialog Design in SLS — Quad Elements Tab

4.7 Documentation

AKTIENGESELLSCHAFT

Crack width is calculated either
due to tabulated values or due
to user defined input.

o Normally the design is
done by DIN 1045-1 Table 20.
In case there are some limiting
stresses added in the task “De-
sign Parameters” the design will
be done by Table 21. In case
bar diameters and stresses are
defined the design follows again
Table 21.

The documentation is divided into several URSULA reports. After every calculation a task

creates it's own URSULA report. For the final documentation go to the button $¢ and select

“all reports”.
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[ Fie Edi View Insert SOFSTE MWindow Help

Fm 3R [ & |[NaN

g Results IK Grafic ]

=1 =4 EXP1-FLATSLAB.PLB
F- G AQUA : Materials

- AQUA : Cross Sections

#- SEFP : Lingar Analysis

- WINGRAF : Graphical Output

#- G MARIMA ¢ Select Superpositioning
#- 0 BEMESS ; Design Parameters

#- G WINGRAF @ Graphical Output
-3 BEMESS : Design in ULS

-7 WINGRAF : Graphical Output

Conkrol of inpy
[ Maximum of renforcement-distributions
[ Load Cases For the Design
m Load Cases - with Factors of dead load in per cent
[ Material (DIM1045-1)
m Material-safety-Factars:
m SERVICEABILITY LIMIT STATE COMTROL PARAMETER
[ Reinforcementparameter bwa layer reinforcement
Qm Steel stress, concrete pressure, stress range
57 WINGRAF : Graphical Cutput
m Cantrol of input
Top reinforcements BC: 2
Bottom reinforcements BC: 2
Top principal reinforcements (1st layer) BC: 2 ;E
Tap cross reinforcements (2nd layer) BC: 2 Botkc
Top principal reinforcements (1st layer) BC: 2
Taop cross reinforcements (2nd layer) BC: 2
Bottam principal reinforcements (1st layer) BC: 2
Eottom crass reinforcements (2nd layer] BC: 2
Shear reinforcement and punching BC: 2
Shear reinforcement BC: 2

Cortents x|

SOFIETIEAG - KWW S0M1 e

Fage 31
024152006

ﬁ‘I_FSI'I'H SOFISTIKAG = Burgschmietstraiie 40 * 90413 Nimberg
FU | BEMESS - DESIGN OF PLATES AND SHELLS (W 11.54-23)

Beispiel 1: Hochbauplatte
5LS design

Maximum of reinforcement-distributions

The reinforcement maximum was build out of the numbers of reinforcement-distributions:
1

and stared as new reinforcement-distribution 2

Design according to DINTO45-1
Loadcases have been calculated in the Serwiceability State
In BEMESS no additional load safety factor is applied.

Load Gases for the Design

Loadcase 1701
Loadcase 1702
Loadcase 1703
Loadcase 1704
Loadcase 1705
Loadcase 1706
Loadcase 1707
Loadcase 1708
Loadcase 1709
Loadcase 1710

MAXP-MXX Forces and mome
MINF-MXX Forces and mome
MAXP-MVY Forces and mome
MINF-MYVY Forces and mome
MAXP-MXY Forces and mome
MINP-MXY Forces and mome
MAXF-VX  Forces and mome
MINP-VX Forces and mome
MAXF-VY  Forces and mome
MINP-VY Forces and mome

Loadcase 1717  MAKP-F  Bedding stresse  Bedding stresses for punching design
Loadcase 1718 MINP-F Bedding stresse Bedding stresses for punching design
Loadcase 1675 MAXP-UZ  Displacements Modal reaction punching desion
Loadcase 1876  MINP-UZ Displacements Modal reaction punching design
Loadcase 1677 MAXPPHIX Displacements Modal reaction punching desion
Loadcase 1878  MINPPHIX Displacements Modal reaction punching design
Loadcase 1879 MAXPPHIY Displacements Modal reaction punching design
Loadcase 16380 MINPPHIY Displacements Modal reaction punching desion

Load Cases - with factoers of dead load in per cent

Lello per cent Lelle per cent Lello per cent Lello per cent Lelle per cent
1701 100.0 1702 100.0 1703 100.0 1704 100.0 1705 100.0
1706 100.0 1707 100.0 1706 100.0 1709 100.0 1710 100.0

Material (DINN45-1)

Mat  f-ck f-cr  f-yk  f-tk Param. f-ctm Il min0 type
[MPa] [MPa] [MPa] [MPa] [MPa] [-1 [-]
1 20.0 17.0 2.210 6.9 0.20 mainly static

2 £00.0 &525.0
A robustness minimum reinforcement has not been requested [MREI] and
has to be checked separately.
A minimum reinforcement has not been requested [MREI] and
has to be checked separately.

feduction of FC in case of transvers tension = 25.0 [o/o]

terial-safety-factors:
Mat concr §G1 §62

1 1.80 1.50
2 1.16 1.18

steel §51 552

SERVICEABILITY LIMIT STATE CONTROL PARAMETERS
o Code dNW[mm]

Picture 34: URSULA Result browser

All chapters are printed in a tree structure on the left-hand side of the URSULA screen. Nor-

mally every chapter is activated except the “Control of input” chapters. To activate or deacti-

vate every chapter just click on the chapter title within the tree.

There is an easy way to add a complete list of contents, by using the top menu Insert — Insert

List of Contents.
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4.8 Discussion of results

4.8.1 Structural Analysis

A complete validation of all internal forces is not discussed here. The object here is to com-

pare the relevant support forces and moments for the following punching check.
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Picture 35: Support forces and moments at node 12 LC 1 and LC 2156

Betonkalender 2006, page 183, picture 101 SOFISTIK SSD
nodel2 (S1) dead load live load Max P,eq ¥ LC 1: G Max P,eq
R, [KN] 213 149 511,05 -214.,6 -505,0
My [KNm] -7,6 -1,15 -11,99 7,39 11,5
My [KNm] 28,8 16,9 64,23 -30,0 -70,2

YP,eq=1,35G +1,50 Q
Table 1: Overview results from literature and out of SSD calculation

As shown in Table 1 the results compare very closely with the reference example. The only
difference is the signs, which is caused by the different coordinate systems used in literature
and SOFISTIK SSD.
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4.8.2 Punching Design

To check the results we recommend using the extended text output for punching design. The
output volume can be changed in task “Design in ULS” — Text output tab.

For detailed comparison between the results from the reference literature and from the
SOFISTIK calculation we want to look at the punching checks of node 3 (wall corner) and

node 12 (inner column near hole). The detailed text output is printed below:-

Punching Design (DIN1045-1)
Node number = 3 X= 5.025 [m] Y= 19.33 [m]
Max. shear force V-ULS= 266.8 [KN] via QUAD connecting forces
Integrated form boundary reactions over a length of 2* 2.0*wall width.
Wall corner b= 0.600 [m] d= 0.300 [m] dm= 0.479 [m]
Plate thickness h-slab= 0.240 [m] depth 0.210 [m]
Punching Design (DIN1045-1)
1. perimeter at 1.5*d= 0.315 [m] utot= 3.779 [m] ucrit= 1.365 [m]
(u= 36 % of utot due to openings, edges or walls)
Tension reinfor. as >= 21.68 [cm2/m] mue= 1.03 [0/0] VRdct 182.4 [KN/m]
mue necessary to satisfy von vRD,max acc. DIN 1045-1 equation 107!
V-Ed = 1.40*V/ucrit = 273.7 [kN/m] > 182.4 [kN/m] =Vrdct
1. design cut of shear reinforcement at point 0.5d -> u= 0.888 [m]
Shear reinforcem. Ass= (V-Ed*ucrit/u-VRdc)*u/fyd/kappa-s (kappa-s=0.70)
Shear reinforcem. Ass= 6.95 [cm2] ass= 49.65 [cm2/m2]
to be provided in the 1. perimeter up to columnedge + 0.184 [m]
2. perimeter Ass= 3.60 [cm2] ass= 18.37 [cm2/m2] til 0.341 [m]
Ass= (V-Ed(u)-VRdc)*u*sw/d/fyd/kappa-s
3. perimeter Ass= 2.00 [cm2] ass= 7.91 [cm2/m2] til 0.499 [m]
4. perimeter Ass= 1.72 [cm2] ass= 5.56 [cm2/m2] til 0.656 [m]
Minimum reinforcement min-ro was necessary due to DIN 1045-1 10.5.5(5)
In the critical punching zone at least 21.68 [cm2/m]
tension reinforcement is required

Node number = 12 X= 5.025 [m] Y= 7.425 [m]

Max. shear force V-ULS= 527.0 [KN] via QUAD connecting forces
Circular column dS= 0.450 [m]

Plate thickness h-slab= 0.240 [m] depth 0.210 [m]
1. perimeter at 1.5*d= 0.315 [m] utot= 3.393 [m] ucrit= 3.016 [m]
(u= 89 % of utot due to openings, edges or walls-> edge column)
Min.reinforc. as-upper= 16.41 [cm2/m] (Min.design-moment-> edge column)
Min.reinforc as-lower= 7.66 [cm2/m] (Min.design-moment-> edge column)
Tension reinfor. as >= 16.41 [cm2/m] mue= 0.78 [0/0] VRdct 166.3 [kN/m]
mue necessary to satisfy von vRD,max acc. DIN 1045-1 equation 107!
V-Ed = 1.20*V/ucrit = 209.7 [kN/m] > 166.3 [kN/m] =Vrdct
1. design cut of shear reinforcement at point 0.5d -> u= 1.843 [m]
Shear reinforcem. Ass= (V-Ed*ucrit/u-VRdc)*u/fyd/kappa-s (kappa-s=0.70)
Shear reinforcem. Ass= 10.71 [cm2] ass= 36.89 [cm2/m2]
to be provided in the 1. perimeter up to columnedge + 0.184 [m]
2. perimeter Ass= 4.43 [cm2] ass= 10.32 [cm2/m2] til 0.341 [m]
Ass= (V-Ed(u)-VRdc)*u*sw/d/fyd/kappa-s
In the critical punching zone at least 16.41 [cm2/m]
tension reinforcement is required

In addition to the extended output a short table “Conclusions” is also printed in the output.
Important are the additional hints written below this listing. As you can see, the Column at
node 12 will be treated as an edge column because of the adjacent opening Therefore, node

12 is marked with Typ E = edge column.
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Punching Design (DIN1045-1)

CONCLUSION

NodeNo Typ X Y V-ULS d-col ucrit =%u0
No [m] [m] [kN] [m] [m] [o/0]
3L 5.025 19.325 266.7 0.479 1.365 36
12 E 5.025 7.425 526.2 0.450 3.016 89

v-max AssSum

AKTIENGESELLSC

ast nperi

[MPa] [cm2] [cm2/m]

1.30 14.26
1.00__15.09

21.67 4
16.39 2

Typ I=inner column, E=edge column, C=corner column, F=foundation,
W=end of wall, L=wall corner, G=end_of_girder
ucrit =effective length of 1. perimeter, reduced due to openings and edges

%u0 =reduktionfactor due to openings and free edges = uO/u0-tot in %
AssSum=shear reinforcement - total sum of all nperi perimeters
ast = min. required tension reinforcement in the punching zone

nperi =up to this perimeter, shear reinforcement is required
Both pressure and tension results are taken into account.
Minimim design moments and collapse reinforcement are taken into account.

4.8.2.1 Punching inner column, node 12

Literature SOFISTIK
Effective height [cm] 20 21
Diameter critical perimeter dy [M] 1,05 1,08
Reduction due to opening 8 [-] 0,8819 0,89
Critical perimeter Uy [M] 2,91 3,016
factor 1,29 1,20
Shear force veq [KN/m] 227 209,7
shear capacity without reinforcement Vgg ¢t [KN/m] 190,0 166,3
cistance 0.54-10.5 em ub 1 054 W2 18,4 o 1040 1071
Design cut u; [m] 1,80 1,843
Shear reinforcement 2. perimeter [cm?]
distance 18,4 cm up to 3,95 4,43
0,5d +3-sw/2=10,5+3-15,75/2=34,1cm
Design cut u, [m] 2,63 2,72

Table 2: Comparison of results from literature and from SOFiSTiK calculation at node 12

ST

K

AFT

The results compare very well. The slight difference is caused by different effective heights,

different bending reinforcement and different factor  which takes into account the opening.

Reducing the critical perimeter near inner columns by up to 80%, the factor f is
o considered with 1,20 instead of 1,05 (DIN 1045-1, picture 44). The column will be

treated as type E = edge column.
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4.8.2.2 Punching check at wall corner, node 3

The punching design on wall corners must be treated in a special way. In [1] and [2] the de-
sign cut is located at a distance of 1,5 dga from the wall face and for a length of
1,5 - dsiap in the wall direction. The punching check failed with only 9% over the critical shear
force. In addition to that, a shear design outside the punching area has a great amount of

shear capacity. The conclusion now is that the shear capacity of the wall corner is sufficient.

The design concept of the SOFISTIK programs is different.

We strongly recommend always using elastic support conditions to get reasonable

o support reactions and to avoid singularity. The calculation of the spring stiffness is
done automatically by the program by the input of wall thickness, floor height and
material.

The relevant shear force is integrated from the boundary reactions over a length 2 - 2.0 - dya.
The wall corner itself is idealized by an auxiliary column of 2 - wall width x wall width. The
wall width for punching was defined to 30 cm, remember the definition of structural lines in
SOFIPLUS(-X).

The complete perimeter without consideration of the opening is

U, =2-(@a+b)+2-15-d-7=2-(60+30)+2-15-21- 7 = 377,91cm

The critical design cut according to DIN 1045-1 is shown in Picture 36. The angle between
beginning and end of the cut is about 126°. The program determines the effective design cut
automatically, by developing individual sectors around the column blockouts or wall supports.
If for a sector area plate elements are used with 100%, the sector is considered as effective
for punching. Currently 36 sectors are arranged with 10 degrees per sector. Therefore the

angle is rounded up to 130°. The ratio 130° to 360° equals the reduction factor f=u=36%.

WINGRAF draws a segment with the correct length of the critical design cut. The radius is

calculated out of the critical perimeter idealized as a circle.
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Design cut SOFISTIK

Design cut according to DIN
1045-1

30
|
|

30

A

/ @ | \/ ~. = Auxiliary column 60/30 cm
)

Querkraft integriert aus y'
vertikalen Reaktionen auf |
gine Lidnge von
2+ eiondbreite

30 .

Picture 36: Comparison design cut to DIN 1045-1 and SOFiSTiK analysis

According to DIN 1045-1 equation 107 it is necessary to check the maximum shear capacity,
which is carried out by the program. Should the bending reinforcement be too small, the main
reinforcement will be increased up to the user’s specified limit. You will find this additional in-

formation in the text output.

1500

Node 3
V-ULS= 266.7 kN g |
Perimeter 1 6.95 cm2
Perimeter 2 3.60 cm2
Perimeter 3 2.00 cm2
Perimeter 4 1.72 cm2

200 4100 GO0 200 m
1 1 1 1

Punching, Des ke Cae 1 (Ma=1.00 M54
x

—(—LII

Picture 37: WINGRAF picture- punching check at node 3
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4.8.3 Serviceability

The results of the serviceability check are also printed in the URSULA output. The output is
organized in several chapters. The reinforcement from the ultimate limit state design is saved
in a reinforcement loadcase, which will be used now. Next is a list of loadcases which will be

used for the design.

Maximum of reinforcement-distributions
The reinforcement maximum was build out of the numbers of reinforcement-
distributions:
1
and stored as new reinforcement-distribution 2

Design according to DIN1045-1
Loadcases have been calculated in the Serviceability State
In BEMESS no additional load safety factor is applied.

Load Cases for the Design

Loadcase 1701 MAXP -MXX Forces and mome
Loadcase 1702 MINP-MXX Forces and mome
Loadcase 1703 MAXP-MYY Forces and mome
Loadcase 1704 MINP-MYY Forces and mome
Loadcase 1705 MAXP-MXY Forces and mome
Loadcase 1706 MINP-MXY Forces and mome
Loadcase 1707 MAXP-VX Forces and mome
Loadcase 1708 MINP-VX Forces and mome
Loadcase 1709 MAXP-VY Forces and mome
Loadcase 1710 MINP-VY Forces and mome
Loadcase 1717  MAXP-P Bedding stresse Bedding stresses for punching design
Loadcase 1718  MINP-P Bedding stresse Bedding stresses for punching design

Loadcase 1875 MAXP-UZ Displacements Nodal reaction punching design
Loadcase 1876 MINP-UZ Displacements Nodal reaction punching design
Loadcase 1877 MAXPPHIX Displacements Nodal reaction punching design
Loadcase 1878 MINPPHIX Displacements Nodal reaction punching design
Loadcase 1879 MAXPPHIY Displacements Nodal reaction punching design
Loadcase 1880 MINPPHIY Displacements Nodal reaction punching design

Load Cases - with factors of dead load in per cent

LcNo per cent LcNo per cent LcNo per cent LcNo per cent LcNo per cent
1701 100.0 1702 100.0 1703 100.0 1704 100.0 1705 100.0
1706 100.0 1707 100.0 1708 100.0 1709 100.0 1710 100.0

Important are the material values and the safety factors.

Material (DIN1045-1)
Mat f-ck f-cr f-yk f-tk Param. f-ctm N minQ type
[MPa] [MPa] [MPa] [MPa] [MPa] [-1 [-]

1 30.0 25.5 2.896 6.3 0.20 mainly static

2 500.0 525.0
A robustness minimum reinforcement has not been requested [MREI] and
has to be checked separately.
A minimum reinforcement has not been requested [MREI] and
has to be checked separately.

Reduction of FC in case of transvers tension = 25.0 [0/0]
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Material-safety-factors:

Mat concr SC1 SC2 steel SS1 §S82
1 1.50 1.50
2 1.15 1.15
3

Material (DIN1045-1)

The serviceability limit state control parameters are very important to check. The report

shows the used design code and the maximum allowed crack width.

SERVICEABILITY LIMIT STATE CONTROL PARAMETERS
No Code dNW[mm]
1 EDIN ->para diameter check acc. DIN 1045-1 Tabelle 20/21

Reinforcement parameter two laver reinforcement

Selection|bar-distance bar-diameter crackwidth steelstress
Grp elem di-u d2-u ds-u 2.lay wk-u 2.lay |sigsu 2.lay
No. No. di-1 d2-1 ds-1 ds-2-1 wk-1 wk-2-1 |sigsl sigs2l
[em] [cm] [mm] [mm] [mm] [mm] |[MPa] [MPa]
default 2.5 3.5 10 10 0.30 0.30 - -
2.5 3.5 10 10 0.30 0.30 - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.

The design takes a uniform element thickness of 24.0 [cm].

Over columns a greater element height is taken into account

Maximum of stored and calculated reinforcement is saved
Number of stored reinforcement-distribution: 2

After this basic information the design output is listed. For example the element 10001
passed the crack check for loadcase 1701. The output GRZD means that the maximum bar

diameter is smaller than allowed according to DIN 1045-1, Table 20.

REINFORCEMENT ACC. TO DIN1045-1 in [cm2/m] upper/lower

General load safety factor - as defined in BEMESS: Gamma-f = 1.00
Shear: stresses VEd/d and VRd,ct/d with d=effective depth = h-hm
Shear index 2m = minimum shear reinforcement

ELEM LC MAT GEO h Reinforcement dphi Df Load| Crack- Shr VEd/d
No No No No [m] main cross dir deg No fact] check zon [MPa]
MBW VRd,ct/d

10001 1701 1 1 0.24 0.76 0.96 0 60 1 1.008 GRzD 0
2 0 0.209

A complete listing for every element and every node is part of the output.

Maximum Reinforcement [cm2/m]
(stored in data base file with reinforcement-distribution-no. 2)
Element upper:As Ast dir lower:As Ast dir Ass[cm2/m2] AssE[cm2]

10001 10.33 10.33 0 4.08 4.08 0 43.23 3.63
10002 10.33 10.33 0 4.08 4.08 0 43.23 4.87
10003 10.33 10.33 0 4.08 4.08 0 43.23 2.18

Example Flat Slab 47



SSD - SOFiSTiK Structural Desktop SQFiSTIK
H

AKTIENGESELLSCHAFT

At the end of the report a reinforcement index is provided. The index is the sum of reinforce-
ment required for every element. It does not include the additional reinforcement required, for
example, lap lengths.

REINFORCEMENT INDEX [kg netto]: 1217.8 (Upper)

1198.0 (Lower)
1287.0 (Shear)

the finite elements in the system and does not include additional reinforcement
such as lap lengths.

o The reinforcement index is the sum of the calculated reinforcement required from
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5 Example Steel Design

51 Problem

A portal frame construction from reference [3] chapter 13.4.2 will be analysed using 2" Order

Theory. In addition to the nodal loads a displacement is applied for the vertical members.

Hy S — _ . Cross section:
(@ S vertical member IPE 360

horizontal member IPE 360

[~]
4000

Material:
S 235
Load:
@m Ha @ . Hg | vertical load F4 =490 KN
A g horizontal load Hy = 30 kN

5000

without self weight

Picture 38: portal frame

Using this example the numeric input of the system and loads will be demonstrated. The pos-
sibility of generating non-linear load combinations for 2" Order Theory calculation and steel

design also will be shown.
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5.2 Step 1: Input System

Directly after starting the SSD the dialog System Information will be displayed with all the

necessary input you will require to define a new project.

55" SOFiSTiK: System Information

Froject
Title: |Steel Frame 2nd Order Theom |
[atabaze: |e:-<|:u2_steelframe | =
Directory: | D:ASORSTiK \work 234T utorialshenglischt =
Dezsign Code
BN v | 18300EXT v | || DE | Altiade [r] |0.000
Zones: Wind: | Binhenland vl Show: |II vl E arthquake:
Syztem Calculation
() 3D Frame () 3D FEA Drientation of Deadload: | Positive sz v/
(%) 2D Frame () 20 Wwal Type of Calculation: | Plane Stress System |
() 2D Grilage () 2D Slab P odule: | STARZ v
Groups System preview
(®) Fived Group Divisor: | 10000 e
Free Diztribution
[ Standard model [S1) ] [ Language... ]
d iGraphical Preproceszsing:

TouE TalE Layers Coordinate System Dirawing Lnits

Iitial Workspace [m]; |2D.EI | (&) SOFISTIK, & m
Databases [COB] ) world ) em

Fename... Additional CDE... Delete. . () User O mom
I k. l [ Cancel ] [ Help

Picture 39: Starting dialog

As shown before the target is to do the analysis for a plane frame, using the German steel
code DIN 18800. The program will choose the module STAR2 for this analysis.

For system and load definition the Graphical Pre-processing will be used. Confirm all input
with OK. Now the main SSD desktop will open.

In case you want to know more about the numeric input please go to chapter 5.5.
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%4 Bl Loadcase View election Extras SOFISTK Windows Help

EE X
DEd e 30 - BEMD »E-BiEwEid-8 3-8
[~|U# U @ Systen vigmE il errdd +aq (oFfTv ol
x X
;QSPrn\ent ~ | |B =
) System
A tion Setl
KB system Information FSIoSE
B HgMaterials Amplitude [ L =
7% 15 235 (DIN 188000
5 FPCross Sectons Ampltuce Spezd (]
J6GUI for Model Creation [SOFPLUS ) Fiotation Speed [%]
ERs
:;;LmaarAna\ys\s ihaalion
Select Superpasitioning
off
& Loadcase Combination Manager @
= Monlinear Analysis Auomalic
1z 2nd Drdler Theory Frorl| ®] 18]
= Design Area Elements = —
T Desian Steel Construstion e
Systen
5 Geomety | &5 Loads 1.5 Resubs B4 Update x
| Project Steel Frame 2nd Order Theary
|User s
|
| oosssed | Mi22. Feb 14:16:43 2006 ms
Code DIN 18800-EXT
|
|
[
) Documentation Pigject | MNodes | Beams | Trusses | Cables | Confinuous Beams
B2 | 5 e steeliame det| 32 enp2_steelrame.
2 sec

Picture 40: SSD- main desktop

As you see above a new task “GUI for Model Creation (SOFiIPLUS(-X))” was added.

First you have to define materials and cross sections. When choosing the German code DIN
18800 a material S 235 is automatically defined. To modify the material just open the task
with a double click.
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5.3 Step 2: Cross sections

The necessary cross sections are defined by using the task “Cross Sections”. Please start

this task with a double click.

SOFISTiK: Profiles No: 1

Title |IPE 360
Material | 15 235 (DIN 18300] | Material
Tupe [ Only prafiles from selected design code

IPE > | 3600 +]

- Dimenzion
Referencepoint
Center of gravity E 1700 mm
1 kirror
Sections E| — D 380.0 mm
- o miroring - 5 ag mm
Mumber: 1 Angle |0 T 127 mm
Thir-walled Cross Section M [m] |0 R1 180 mm
Thick-walled Crozs Section li Rz 00 rmm
Standard section: 2l Custam =
Crozs-section-values Buckling Curve
Flate - .
Rectangle AR " Thinwalled || & full v i o
T-Beam section * Solid " half analysiz [AELA]
Circle / annular gection
Tube Ernrormessages
Cable zection
Rolled steel
QK. LCancel Help Static values »» | (n]8 | LCancel Help

Picture 41: Dialog cross section and rolled steel

Different cross section types are available and are displayed in the dialog. Please select the
type “Rolled Steel”, confirm with the OK button and the dialog Profiles will open. Please se-

lect a profile and confirm the selection with OK.

- rolled steel profiles are predefined as solid cross sections
- there are full and half profiles possible
- different reference points are possible, for example, to define eccentric beams.
o - Rotation of a cross section is possible
- The option “enhanced analysis” is necessary for the calculation of equivalent
stresses.
- Using “custom” the profile dimensions can be altered.
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5.4 Graphic System - and Load Definition

Double click on the task to open SOFIPLUS(-X) for further input.

5.4.1 Step 3: Graphic Model Creation

For system generation we will use real Finite Elements to define the three beams. Select the

mmand “cr m element” from th lbox and th
SOFPLUE flassic Create Elemezd | A d “create beam element” from the toolbox and the

KN~ § D

dialog “Beam Element” will be displayed.

SOFiSTiK: Beam Element

General | Beam sections

MHumbering Crozs sections

Murber: |4 Group: 0 1: IPE 360

Elemnent type 1:IPE 360 Cross Section End...

Bearn hinges

Start

O Oaz CIuy
End

[l ez Iy

(O Excentiic beam

) File 0: Mo bore profile

&y 2

Picture 42: Dialog Beam Element — General Tab

The cross sections defined before are pre-selected for the new beam elements. For plane
frame systems only centric beams can be used. To add beam hinges just use the options
within this dialog. In this example no hinges are necessary.

After defining the beam attributes please click into the SOFIPLUS drawing window to activate
it. After that start defining the first beam with the input of the starting point (0,0), RETURN
and the end point (0,-4). The next beam elements are very easy to define. Just define the
direction with the mouse and insert the beam length 5 m horizontal and again 4 m vertical
downwards. End the input with ESC and this completes the finite element input.

Next step is to define the support

COFPLUS Classic Modify Elements

¥ 0t e 7t B 0N TH o i 2 conditions. For this select the
« x A E RmDBE . )
= command “Modify Node” /{< and select

the two bottom nodes. The dialog “Node Element” appears within which the selected nodes

should be fixed in x and y directions. Confirm the input with OK,
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SOFiSTiK: node element

General | Hode loads

MHumbering Coordinates
Mumber; | | ks [m]| | 2 [m]| | Z [m]| |

Y
Support conditions z
N Mz Cla

| 2 selected [ &pply [] Use selected entities for
@ @ Ll automatically new zelection set Apply

Picture 43: Dialog Node Element — General Tab
The main system generation is finished.
5.4.2 Step 4: Graphic Load Definition

To define the loads start the Loadcase Manger with the command ? First it is necessary

to define the actions after which you can define the loadcases. In this example, we use the

action “total dead load” and the action “wind”. Based on these actions we need three
loadcases, LC 1 dead load, LC 2 Wind and LC 3 Imperfection.

SOFiSTiK: Loadcase-Manager

Loadcases | Actions |

A Description Partition Superpogition  Gamu | Gamf  Psi0 Psil Psi2

G total dead load permanent always 1360 1.000 1000 1.000  1.000

W wind loading variable exclusive 1500 0000 0800 0000 0000
Self weight:Pos. Y-Achses Code: din_1880-ext [ ok ][ cencel |[  Heb

Picture 44: Dialog Loadcase Manager — Actions Tab

The loads will be defined as nodal loads. For the input choose the command “modify node”
and select first the upper left-hand node. In LC 1 create a vertical load 490/1.35 = 362.963
kN and in LC 2 define an horizontal load 30/1.50 = 20 kN.
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The loads printied in Picture 38 are design loads. The input must be done with
characteristic loads. Therefore the values must be divided by the safety factors of
the relevant actions.

Use the Button NEW to creat new loads. The input of every load will be done in the dialog on

the left-hand side.

SOFiSTiK: node element

General | Mode loads |
fozs Chanage loads
LC | Type Distribution Load type
1 Load - PG Load - | | PG - load in gravity direction
2 Load - Fidx 3
Load value Loadcaze
Load walue  |362.963 kM 1 v E]
Excentricity
< | 8 |n_nnn | Y:|D.DDD | 7 |u.uuu |
[ Mew ” Delete l 0(33 Yisudlize []
| 1 selected [ &pply [] Use selected entities for
@ @ J seierte automatically new zelection set upper Ieft hand node

SOFiSTiK: node element

General | Node loads |

Loads
— Chanage loads
LC  Tupe Diistribution Load type
1 Laad - PG Load w | | PG - load in gravity direction A |
Load value Loadcase
Load value 362.963 kM 1 - D
Eszentricity
< | = % |D.nnn | ¥ | 0.000 | z |u. ooo |
[ R ] [ Delete l 0(33

CJfeply
automatically

E gy

Picture 45: Dialog Node Element — Input of Node loads

| 1 selected [[] Use selected entities for
J new selaction set Apply

upper right-hand node

For calculations with 2" Order Theory it is necessary to create a displacement loadcase.
Based on the German design code DIN 18800 an initial sway of @,=1/235 but no initial bow is
,
necessary. For the input select the command “modify beam element” £ * and select first the
left-hand frame column. Again use the button NEW and create a new beam load for LC 3.
Select the load type imperfection and input the start load value 0.00 mm and the end load

value 4000/1.35 = 17.00 mm. De-select the option U.D.L.
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SOFiSTiK: Beam Element

Gereral | Beam sections | Beam loads
BT_‘Em T — Edit bearn load i
oad type
ype : iztribution O Point load L : :
3 Imperfection - uz X Imperfection  » | Juz - Imperfection local z (lateral) hd
® Line Inad
Load value oad geometry
Start load value 0.000 mm B'_/r_{:
End load value A B
[Juo.L P
Loadcase
3 - E] A B [
< S 0.000 1.000 0.000
- = -
’ Mew ” Delote ] =) Visualize  [] as ratio of beam length
1 zelected [ &pply [ Use selected entities for
@ @ ﬂ automatically new selection set

Picture 46: Dialog Beam Element — Beam loads Tab

Go again through the same prodcedure for the right-hand frame column. In this case the start
load value is —17.00 mm and the end load value is 0.00 mm. Confirm the settings every time
with OK.

The direction of the imperfection displacement depends on the local beam
coordinate system. The left-hand frame column was defined upwards, the right-

& hand frame column was defined downwards. Therefore, the local z-axis points to
the left. To make sure both imperfections move to the same side the different
input is necessary.

Now the load definition is also finished.
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SOFiPLUS-X - [D:\sofistik\work23\utorialslenglisch\exp2-steelframe. dwg]

File Edt View Insert Format Tools Draw Creste Modfy \Window Help Caleulate Results -8 x
IoDeRl«Be -, £ wxex 7 @/|s[fosmro G s | wan v [AhOwepa|
B #%EA S 7HE . wBHNE S BA2B4OLR+v0O0% || HTISHATS® GG IO 0| o
= | =
7 I | = | ]
= |Nu selection @ o |]i | %
Pl General 2
o Color W Bylayer
Layer 0
a Linetype ByLayer
= Linetype scale 1
7w Lineweight BiyLayer
@ Thickness 0
o Plot style- 2
a Plot style ByColor
Plot style kable None
<2 Plot table attached to  Model
" Plot table type Mot avaiable
o [ view - 2
b ] Center % 2.8769
Center 2093
Center Z o
A Height 85,9622
Width -15.6571
(e A
UCS icon On s
= UCS icon at arigin Yes
e | UCS per viewport Yes
UGS Name ASO_G_ASDWG
~l
[Command: '_ zoom _e A
Ullcomnand S &
4.1220, -5.4436. 0.0000 | SNAP GRID DATHO|[POLER [OsHAP [OTRACK [Divh LwT [MODEL b |

Picture 47: SOFiPLUS - finished System with LC 1

5.4.3 Export to Central Data Base

The graphic definitions are now finished need to be exported into the central data base for

further calculation . To export the system, use the command “Export” ﬁ

Now save your drawing in SOFIPLUS(-X) and go back to the main SSD window.
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5.5 Numeric System- and Load Definition

In this chapter the numeric system and load definition will be presented.
The text input of the system and loads differs from the “Graphic Preprocessing” in that the
SSD automatically creates two new tasks “% Text Interface for Model Creation“ and % Text

Interface for Loads".

$5” SOFISTIK Structural Desktop - [d:\sofistikiwork23\tutorials\englischlexp?_steelframe-a.sofistik *]

%2 Fle Lloadcase View Selection Extras SOFISTK Windows Help & X

LEF @ Id o= - BED+E-BRYyEY-8 2-%

[~ U OSrsten ¥ mRiB e fd ¢Q0 4ETLWIE

x x
Froject ]
Bz ~ % |B|=
= System =
743 Systen Information
El teials Amplitude [

77 15 235(DIN 18800 [:]
To

Arimation Setings

T Tt Interface for Model Creation
F28 Tent Interface for Loads Fatation Speed [%]
& Linear RTpes
&5 Linear Analysis
4} Select Superpositioning
4| adease Combination Manager
& Monlinear Analysis Automatiz
14#2nd Order Theory
= Design Area Elements
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Picture 48: SSD Main view

5.5.1 Step 3: Numeric System Definition

You start the text editor with a double-click on , Text Interface for Model Creation“. The pro-
gram automatically creates an input block PROG SOFIMSHA for system generation. All nec-
essary inputs will be done within this. SOFIMSHA is also a program for system generation
similar to GENF.
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5% SOFISTiK Structural Desktop - [d:\sofistikiwork23\utorials\exp2-steel-frame. sofistik *]

2 Fle Edt View Block Extras SOFISTK Windows Help (=& X
D@ Q@m0 9-2- FE0+»B-2uYER-8 3- 2 FEEan

|Text Interface for Model Creation ¥ Line 3 of 49 Coumn 3 ff S B vn kH i WB@ 92 - W&
x B > E T P E> §e
ooz SOFIMSHA urs:5.1 § Text Interface for Model Creat:d
¥4 Profct SQFISTIK 5 =
i 5 Wgl Frame 2. Order Theory
= System z SOFIMSHA FEM Import-Export *
745 System Information 8 +
= Fgghaterials g .
#7215 235 (DIN 18800) = 3.6.  SYST - Global System SYST END
& P Cross Sections 2 Definition
AT ent Inteiface for Model Creation 2 = Descrpion Dimensn : &
ETEM Interface for Loads ) TYPE SPAC 3D spatial structures LT GIRD
= Linear Analysis SOFISTIK YX-plune aceord DIN 1080:
LS Linear Analysis
4 Select Superpositioning
& Loadease Combination Manager
& Mon-linear Analysis
14¢2nd Order Theory
= Design
TJiDesion Steel Constuction
GDIV - 0
GDIR LT L
FIX LT -
XREF Origin of con m 00
YREF m 0.0
ZREF m 0.0
g T11 Transformation matrix WCS -> UCS - 10
g T21 Default: T11 T12 T13 1.00.00.0 oo
5 T T21T22T23= 0.01000 0.0
- T31T32 T33 000010
T3 Lo
o
£
g SYST defines the global parameters of the system, A definition of TYPE other
£ than REST will delete the system information.
2
36 Version 13.31
I [ e v
(= I4 4 [cevonug b b | & | = | < >
Geomety | 417 Loads esuts T
o v Loads 1% Resul Upd.
| Project Steel Frame 2. Order Theory
|User ms
|ccessed | Di 14, Feb 03:28:34 2008, ms ]
| Code: DIN 18800-EXT
) Documentation Project | Nodes | Beams | Trusses | Cables | Elements | Spings | Groups

SR g iposteethiame Text Interface for .|
SYST TVPE GDIY GDIR. FIX NREF YREF ZREF TI1 T2l T4l T2 122 132 ) SOFIMSHA  Eng
— —

Picture 49: Text editor TEDDY within SSD Desktop

The work is supported by our online help, which can be started by the button £ The help

function will guide you through every line of input command .

- The complete calculation is done using a main input data file <name>.dat. The
text editor TEDDY has to be used for working on this file.

- The input language CADINP is the basis of TEDDY

- The complete input file contains several program blocks. Every block starts with
the command PROG NAME and ends with the command END.

o - The basic input is a list of commands.

- Every command line contains several Literals. These literals are shown in the
SSD status bar.

- Command names and literals are shown in different colours from the normal in-
put values.

- For further explanations please see the SOFiISTiK handbook.

Within the TEDDY you have to generate the static system, by defining nodes, supports and

beams. The positive x-direction faces to the right-hand side the positive y-direction faces

downwards. The system contains 4 nodes and 3 beam elements.
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+PROG SOFIMSHA urs:5.1 $ Text Interface for Model Creation
HEAD Steel Frame 2. Order Theory
SYST init

NODE NO 1 X O Y O FIX PP

NODE NO 2 X O Y -4

NODE NO 3 X 5Y -4

NODE NO 4 X 5 Y O FIX PP

BEAM NO 1 NA 1 NE 2 NCS 1 DIV 4
BEAM NO 2 NA 2 NE 3 NCS 1 DIV 5
BEAM NO 3 NA 3 NE 4 NCS 1 DIV 4

END

The literal DIV divides the beam element in equal parts, which is important for the analysis
results. After creating these commands, start the calculation to generate the system and
save it to the central database ,<name>.cdb. To start the calculation use the button . The
system will be displayed in the ANIMATOR if the calculation completes without error. Please
change the program using the bottom register ) bsp2-stahlbau.cdb. The system generation

is finished.

$5” SOFiSTiK Structural Deskiop - [d:\sofistikiwork23\tutorials\expZ-steel-frame. sofistik *]
&9 Fle Loadcase View Selection Extras SOFISTK Windows Help (=& X

DEd am 3 o--- AN »B-B0¥wHE-5 5-1
[~ @ [Systen v B R e dd ¢0a o FTnaB

£ Test Interface for Model Creation

Ratation Speed (%]

x X

Project 1
,Tqﬁm‘lat ~®lmla]
5 System

A tion Sett
8 System Irformation sl st S
7215 235 DN 19800) f } ; 1
& % Cross Sections fmpliude Speed (%] | ] ; -

A Test Intentace for Loads
& Linear Analpsis

L Liner Analysis

b Select Superpasitioning

® Of

yLoadosse Combination Manager 2 L L
= Non-linear Analysis Automatic

1z 2nd Drdler Theory fon] 8 To
= Design =

T Design Steel Construstion T

Systen
- LLLL]

Loadcase Loop

[ Gromety | gfLoads  1EResuls £ Update x
| Project Steel Frame 2 Order Theory i
| User ms
|Aovessed [ i+ Feb 03 35,24 2008, s ¥
EEUdE DIN 18800-ExT
1 g I-Prn\ect g_Nmes Beams || Trusses | Gables || Elemerts .Sprmgs l Groups T
(| |52 cwnz-seetame.. | J Teutintmface tor .. 5 exp2steetiame. dat
2sec
Picture 50: System visualization with ANIMATOR
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5.5.2 Step 4: Numeric Load Definition

To define the loads double-click the predefined task ,Text Interface for Loads" and TEDDY
will be displayed. We recommend starting again the online-help with .

The load definition, containing actions and loadcases, will be done by the program PROG
SOFILOAD. All input is available for further program blocks.

Some basic work is done automatically by the program. The basic actions dead load, vari-
able load, snow load and wind loading including 4 associated loadcases are predefined.
Safety and combinations factors are taken automatically from the pre-defined design code.

There is no need for any further input.

$5° SOFISTIK Structural Desktop - [d:\sofistikiwork23\tutorials\expZ-steel-frame.sofistik *]

@9 File Edt View Block Extras SOFSTK Windows Help EE X
DEd @ @d o-2- 2EM »B-BEYHE -8 3- X BFEEEE
| Text Interface for Loads v| Line 1 of 17 Coumn 1 &f T ®own bl & W@ O o g B2
x = ]| +EROG SOFILOAD urs:6.1 § Text Interface for Loafs ~ F_'
B Project c Al HEAD Text Interface for Loads Z
= System 5 § Actions b
3 System Information 3 ACT & § total dead load )
= gMaterials 2 ACT Q@  § variable load 5
#Z 15 235(DIN 18800) = ACT 8 § =now loading
S Cross Sections 7 ACT W § wind loading
8 Test Intertace for Madel Creation 2 | § Ioadcases T
S Teat Interface for Loads g r, 8 = LC 1 G TITL "total dead load’
= Linear Analysis AkHQgCgAFT
&5 Linear Analysis | : | LC 2 @ TITL 'variable load®
+§Select Superpasitioning s
& Loadease Combination Manager LC 3 8 TITL "snow loading’
= Mon-linear Analysis
Ii¢2nd Order Theory - LC 4 W TITL "wind loading’
SOFILOAD
TkDesion Steel Construction i
Loadgenerator
for Finite Elements
and Frameworks
Version 12.60
© SOFISTIK AG, Oberschleissheim, 2005
-
i) [tawnten] b bl © = | v
L SR i [ | = | >
BE Geomety | 8 Loads LY Resulls EfUpdate x
| Proiect: Steel Frame 2 Order Theary |
|User: e
|focessnd | Di 14, Feb 09:36:24 2006, ms ~
| Code: DIN 18800-EXT
|
) Documentation Project | Modes | Beams | Tiusses | Cables | Elemenis | Spiings | Groups

52 || 58 evp2stoctiame.. 53 Te Inrface for .. 5 eup2stest frame dat] 328 et Interace for |

SOFILOAD Eng

Picture 51: Text editor TEDDY with online help function.

To deal with our problem we only need the actions G...dead load and W...wind load. For
calculations with 2™ Order Theory it is necessary to create a displacement loadcase. There-
fore we need to define an action I...Imperfection.

Based on the design code DIN 18800 an initial sway of ¢o=1/235 but no initial bow is neces-

sary. The correct input data is shown below.
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+PROG SOFILOAD urs:6.1 $ Text Interface for Loads
HEAD Text Interface for Loads
$ Actions
ACT G $ total dead load
ACT W $ wind loading
$ Loadcases
LC 1 G TITL “"total dead load”
NODE 2,3 TYPE PY 490/1.35

LC 4 W TITL "wind loading”
NODE 2 TYPE PX 30/1.5

LC 5 G TITL "Imperfection”

BEAM 1 TYPE UZS PA O PE 1/235 REF S
BEAM 3 TYPE UZS PA -1/235 PE O REF S
END

Defining the imperfection loadcase LC 5, initial sway, we will use the command BEAM and
the literals TYPE UZS and REF S. Please note the CADINP input language is able to use ar-

ithmetical expressions.

zvery loadcase must be assigned to one specific action. This will be done by the lit-
2 ral TYPE inside the command LF.

lhe imperfection loadcase is assigned to the action G. Please note that the load-
;:ase factor must set to 1.00 for the combination loadcase.

Since the loads from the problem description include safety factors, the necessary character-

istic loads are defined simply by dividing the load value by the relevant safety factor.

o - TEDDY is able to use arithmetical expressions.
- The comment character $ turns the rest of the command line into a comment

After finishing the input you can run a linear analysis for the single loadcases. We recom-
mend doing this every time to check the system and loads. Before starting the analysis the
loadcases must be saved in the central database by starting the calculation using the button
Le=d,

Starting the linear analysis is similar to chapter 4.5.
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5.6 Step 5: Loadcase Combination Manager

The task “Select Superpositioning” is found inside the group Linear analysis. Because there
is no requirement for this task, you can delete it simply by making a right click and 3 Delete.
Important for the 2" Order Theory is the Loadcase Combination Manager, which you can
open with a double-click.

Inside the dialog on the left-hand side all available loadcases are listed. To generate a new
combination select the button NEW and a loadcase 1001 will be created. Now select the
loadcases on the left-hand side and copy them with the >> button into the new combination.
The relevant loadcase factors were copied as well.

If you select the option “Calculate immediately” and confirm the input with OK button, the pro-
gram starts the calculation and adds a new program block PROG SOFILOAD into the input
file.

$5” SOFiSTiK: Loadcase Combination Manager

Combinations Text Dutput
Load combinations in ultimate limit state
Loadzase gamma | psi Comhbination Factar Loadcase
1:G DeadLload 1.35 1 su | 21001 1.35°G+1.5"+1.00 "G 1001
2% wind 15 03 1:G Dead Load 1.35
3G Imperfection 1.35 1 2% Wind 15 Mew
i3 G Imperfection 1.00
Delete al
Calculate immediately I QK l ’ Cancel ] ’ Help

Picture 52: Dialog Loadcase Combination Manager

o In case you use several loadcases of variable actions the total factor of every
loadcase is multiplied automatically by gamma*0.9.
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5.7 Step 6: Nonlinear Analysis

The nonlinear analysis 2" Order Theory is now ready to start after all loadcases are defined
and saved in the central database. To start the analysis, please open the task “2"* Order
Theory”. There is only one single loadcase to select. The non linear analysis should do a

maximum of 20 iterations.

o The overall stiffness is reduced by 1/1,10 according to DIN 18800.

$5P SOFiSTiK: 2nd Order Theory X]

Cantrol Parameter Text Output Graphical Output

Select loadcaszes
() Manualy & Al

Loadcase
1007 : 1.35"G+1.5"+1.00 "G

Analyze Theary Stiffress
(" First Order () Mo Reduce
Qoo fbed 1> Ol '
() Factor to reduce stiffness: 1.100
Murnber of
© 3d Order iterations 2
Calculate immediately [ OK ] ’ Cancel ] ’ Help ]

Picture 53: Dialog 2nd Order Theory — Calculation tab

There is no further input necessary in the Control Parameters tab. If the option “Calculate
immediately” is selected, the calculations starts immediately after confirming the input with
the OK button.

The selection of text and graphical output is identical to all other tasks.

A nonlinear calculation always starts with a linear analysis. Both results will be
printed in the output documentation.
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5.8 Step 7: Design Steel Construction

Now after the non linear analysis is finished we have to start the steel design. For that please
open the task “Design Steel Construction”.
First of all select design loadcases and design elements. By default, all loadcases and all

elements will be selected automatically.

55P SOFISTiK: Design Steel Construction E|
Design Text Output Graphical Dutput
Analyse Steel Construction in Ulimate Limit State
Selection of Loadzazes Selection Possibilities
O Manualy @ Al (&) Groups () Beams Trusses Cables
Beam  Truz | Cabl | Loadcase Groups
F I 1007 : 1.35°G+1.5%+1.00 "G
Group  Beam | Trug  Cable | Mame
] k4 Group 0
< >
Calculate immediately I u] l ’ Cancel ] ’ Help

Picture 54: Dialog steel design — Selection tab

You may choose the elements by group or by element number. An interactive graphical se-

lection is also possible which can be started with the %2 button. To select the necessary de-
sign calculations go to the Design tab.

There are different design methods available including the limit values bi/t.

o The design results are saved in special result loadcases.

When using a simple stress analysis, it is also possible to get dimension suggestions auto-
matically by the program.

The selection of text and graphical output is identical to all other tasks.
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550 SOFISTiK: Design 5teel Construction

Selection

| Text Output Graphical Dutput

Analyse Steel Construction in Ultimate Limit State
b/t - Design

| DIM 18300 V| Limit ¥ alues for bt - Design according to DIM 18800, Table 1210 14.
() No output

(&) Sections exceeding b/t ratios for buckling

() All bt values far all sections far buckling

Design Method

Classification of cross sections according to Ewrocode 3, Table 819

(@ elastic - elastic  Design Case: Stress Analyse + b/t - Design
for sectional class 1to 3[STRE K]
[] Suggested Dimensions

Bruckling Design
() elastic - plastic  Design Case: Design of Plastic Forces + bt - Design

. . without analysiz of ratation capacity
Suggested Dimensions fior section clazs 1 [STRE &)

() elastic - plastic Design of Plastic Forces + bt - Design
with analysiz of rotation capacity
for section class 1 and 2 [MSTR SO KMIN 0.7]

Calculate immediately I Ok l ’ Cancel ] ’ Help

Picture 55:Dialog Design Steel Construction

o If several design methods are required simply add a new task “Design Steel Con-
struction”.
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The stress analysis is printed out with the URSULA result browser. (see Picture 56)

The results from the SOFIiSTiK calculation and from the literature are listed in Table 3.

Literature

SOFISTIK

Normal force N beam 3 [KN]

-521,67

-522,0

Bending moment My beam 3. node 3 [KNm]

-78,93

-79,86

Maximum stress el-el || [kN/cm?]

16,6

16,02

Table 3: Appraisal results Literature and SOFiSTiK calculation

The results are very similar.

e SOFISTIKAG ° Burgschmistsirale 40 ° 50493 Mimberg Fage 1
susr“ AQS - DESIGN OF CROSS-SECTIONS (W 12.78-23) 02142006
Steel Frame 2. Order Theory
elastic - elastic : stress check + b/t ratio Tor buckling, according DIM 13500
Selected Beam Elements
FRON TO ING X-VALUE NG MEMEER G50 51 cs2 Gs3 csa GE5 h—
: Selected elements
3
Detault design code is DIN 18300 (Germany)
wateriots Materials
Ho. 1 8§ 235 (DIN 18300 4
Gonszidered Load Cases Loa‘d Comblnatlons
1001 4
Strezzez [MPa] 1
Beam x[m] Mos LG M A sig- sig+ tau aig-I 3ig-II aig-v  kap*H/A Stresses in Elements
1 0.000 T MAK T -62.98 -62.98 6.01 0.57 -63.56 63._83
1.000 MeX 1 -85.95  -40.00 6.01 0.61 -B5.96  B5.96 ‘__
2.000 MAX T -106.5% -17.38 6.01 .95 -1D3.80 108_860
3.000 MAX 1 -130.58 4.60 6.01 4.71 -130.56 130.86
4.000 MAX 1 -1581.52 25.57 6.01 25.82 -181.83 181.83
2 0. 000 MAX 1 -90.86 86.53 12.82 86.56 -90.59 o080
1.000 [ EX -85.20 §1.18 12.82 51.21 -55.23 EE.26
Z.000 [ EE -12.80 15.77 12.52 18.53 -21.72 2457
3.000 MAX 1 15.60 -18.63 12.62 18.42 -21.60 24.47
& 4.000 MAX 1 50.99 -55.02 12.62 E1.03 -55.06 655.08
B Gl
i b ocoooo MaXK 1 16.60 -150.14 5.74 16.63 -160.14  160.15 |
[ Toone T F 0 [ 1 T L < S Ei- B -
; 2.000 MAX 1 -26.058 -i17.4% 5.74 .65 -117.48 117.48
H 3.000 MAX 1 -45.72 -94 .82 5.74 .45 -84 83 84 83 H .
: 4.000 MAX 1 =777 -T1.77 5.74 0.46 -72.23 T2.45 MaXImum and mlnlmum
1| strecees meal stresses
Beam A[m] MoS LG M A sig- aig+ tau aig-I 2ig-II  =ig-v kap*H/A
Total System MIN 1 -157.82 -180.14 5.74 0.46 -21.60 24.47 ‘_
Total System MAX 1 86.38 86.53 12.82 B5.56 -1B0.14 160.18
Reviewed Maximum values Material 1 - -
constant compressicn 215.18 MPa utilisation 0.329 LG 1001 ReVIeWEd materla|S
constant tension 218.18 MPa
Uniaxial compressicn 215.18 MPa utilisation 0.734 LC 1001
Uniaxial tensicn 215.18 MPa i tion 0.387 LC 1001
Biaxial compressicn 218.18 MPa 0.734 LC 1001
Biaxial tension 218.18 MPa 0.337 LG 1001
Shear stress 125.97 MPa 0.059 LG 1001
comparison stress 218.18 MPa 0.734 LG 1001
shear in weldings 225.00 MPa
compressien in compr. zZone 218.18 MPa utilisation 0.329 LC 1001 M m m degree Of
aximu
Haximum Degree of Utilization ™ .
N vy vz mt wy uz Mo Mtz Total lanﬂa*_ utilization
gig-c eig-t tau zig-*  tend. Ag-1  As-v crack sigdyn tau-*
Cross sect. 1 0.329 0.000 0.099 O0.000 O0.734 0.000 ©.000 ©.000 0,000 O0.000
IPE 360 0.734 0.397 0.099 0.734 0.000 O0.000 ©.000 ©.000 0,000 O0.000
Picture 56: Output URSULA result browser
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6.1 Description TASKS
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All the following tasks are provided by the SSD (see chapter Picture 3). The basic contents

and functionality are described in the following chapters.

System
Bore profile
Work Laws for Springs
Text Interface for Model Creation

Text Interface for Loads

Linear Analysis
Linear Analysis
Define Superpositioning

Select Superpositioning

Design Area Elements
Design in ULS
Design in SLS

Design Beam Elements
Design Steel Construction
Design in ULS -Beams
Design in ACCI -Beams

Design in SLS -Beams

Non-linear Analysis
Non-linear Analysis in ULS
Non-linear Analysis in ULS
Loadcase Combination Manager
2"! Order Theory

SSD Functionality

(see chapter 6.2)
(see chapter 6.3
(see chapter 5.4)
(see chapter 5.5.2)

(see chapter 4.5)
(see separate Tutorial MAXIMA)
(see chapter 4.5)

(see chapter 4.6.2)
(see chapter 4.6.3)

(see chapter 5.8)
(see chapter 6.4
(see chapter 6.5
(see chapter 6.6

(see chapter 6.7)
(see chapter 6.8)
(see chapter 5.6)
(see chapter 5.7)
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Additional Modules
Beam Bridge
Eigenvalues
Earthquake
Half space Calculation
Text Editor (TEDDY)
Interactive Graphic
WALLS-X

SSD Functionality

AKTIENGESELLSCHAFT

(see separate Tutorial Bridge design)
(see chapter 6.9)

(see separate Tutorial Earthquake)
(see separate Tutorial Half Space)
(see chapter 5.5.2)

(see separate Tutorial WINGRAF)
(see separate Tutorial WALLS-X)
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6.2 Bore Profile

Using the task Bore Profile there are two basic possibilities. To define a pile bedding con-
stant or use a constrained soil modulus. For each pile, a geometric start coordinate and di-

rection is required.

Bore Profil E]

General leiaIBedding] Transverse Bedding] Moment Bedding]

Murmber

Marne |Bore Profile 1

Start coordinate Direction
% 0 okm 0
¥ [ P ovm o
Z [m] IU— DZ [m] ’1—

L
< 5 Pi|eBeddin@ " Constrained Soil Modulus ¢ e At i

g ——

Picture 57: Dialog Bore Profile — General tab

Soil bedding modulus for the pile elements.

These values are derived from the soil modulus above by a multiplication with a

form factor with typical values between 0.5 and 2.0. More precisely the soll
o modulus is transferred to a Winkler bedding constant [kN/m3] by a division with

some structural dimension and is then integrated by a multiplication with the

width of the pile section.

Properties of the constrained soil modulus for the analysis of settlements or a half
space modelling with HASE.

In Picture 57 the basic input for a bore profile is shown. In addition to that, the axial bedding,
the transverse bedding and the moment bedding have to be defined. The input follows the
same principle in all three cases. The input may contain several soil layers, which are de-
fined by the input of depths from the top of the pile. To create a new depth, select the button
NEW. Default distance is 1 m. The different modulus values may be defined for each depth
separately. On the right-hand side a graphic displays the actual input. For further information
please look at the handbook AQUA.

SSD Functionality 70



SSD - SOFiSTiK Structural Desktop

Bore Profil

Constant subgrade modulus [kM/mz]
Parabule subgrade modulus [kM/mz]

Linear subgrade modulus [kM/m2]

Loadvalue [kM./m]
[eg. negative skin friction]

10000
0
50000

Guadtratic subgrade modulus [kN/m2] o

—

Genheral Awial Bedding I Transverse Bedding] Maoment Bedding]

Distance [m] - 10

Monlinear parameter
max gkin friction [kM/m]
Friction angle [tan]
Dilatancy angle [tan]

Pressure coefficient

4[] os

* Pile Bedding Constants " Constrained Soil Modulus

10.00

X

oK

Abbrechen

Picture 58: Dialog Bore Profile — Axial Bedding tab
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6.3 Work Laws for Springs

Using the task Work Laws for Springs, work laws for normal force, shear force and moments

can be defined. Every work law is named by a number and a name.

SOFiSTiK: Stress Strain Curves for Spring

MNurnber: 1 Stress Shrain
Mormal Force
M arne: |Stress strain curves for spring = Delete
P [=H] Dizplacement [mm]  Mormal Force
1.00)
20000 10000 o«
10000 1.0000 Defete

EE

0.0000 0.0000
-1.0000 -1.0000
-2.0000 -1.0000

Mew..

= =

Modify...
F2.00 U [mm]
z.00

Fl.00

Ok | Cancel | Help |

Picture 59: Dialog Stress Strain Curves for Springs

Modify Value E| Select the button NEW to create a new work

Dizplacement [rm]

law. The values which define the work law can

be modified. To add new values select the but-

Retnalaedd ) ton NEW, to delete values select the button DE-
¥ sharp bend LETE. Important is the possibility to add addi-
tional shape information with the option “sharp

k. | Cancel | Help |

bend” for every point.

Picture 60: Dialog Modify Value

o Using the button MODIFY you can only edit the force value of a point. To modify
both the displacement and force value create a new point
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6.4 Design ULS —Beams

Use this task to design beams to ultimate limit state.

X

55" SOFiSTiK: Design LLS - Beams

General | Groups Text Output Graphical Output

Designcase in which the reinforcement will be stared :

Selection of Loadcases

() Manually (&) Automatically | design combination

|>

Loadcaze Cambination
2121 MAXMN  Forces and moments | Ultimate design combination

2122 MIM-MN  Forces and moments | Ultimate design combination
2125 MAX4Z Forces and moments | Ulimate design combination

2126 MINYVZ Forces and moments | Ultimate design combination r

D (==l lg] confro &3

W @ ® @
N N e W

QMR 1 |DNR2| aNR 1
=1

Gradation of reinforcement ) m H”T/HWHFHTW m‘ﬂ_ﬂ_ﬂ ﬂmm stagaered

Minirnurn lelnf_orcement
of current design code

Calculate immediately ak ] [ Cancel ] [ Help

Picture 61: Dialog Design ULS — Beam

As in all design tasks, first select the design loadcase. The selection can be either manual or
automatic. The next step is to select the reinforcement distribution. There are variable distri-

butions available. For further information see the AQB handbook, command REIN.

AT o [ e = [

W el B

]

—— -
/_ \ r_ ji T continuous per beam

- continuous per span

e

--""-.._‘_‘ . .
m equal per section [effective)

]

equal per section [all]

b

Picture 62: Distribution of reinforcement
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6.5 Design ACCl -Beams

For accidental design, start a new task. The complete input is similar to the design in ULS.

55" SOFiSTiK: Design ACCI - Beams

Groups Text Output Graphical Output

Designcase in which the reinforcement will be store

Selection of Loadcases

() Manualy (&) sutomatically | accidential action combination

Loadcaze Combination 4
T R

2621 : MAsA-N  Forces and moments
2622 MINA-N - Forces and moments

2625 : MAXANZE Forces and momerts
2626 : MINAYZ Forces and moments

Ultimate accidental design combination
Ultimate accidental design combination
Ultimate accidental design combination

Ultimate accidental design combination

v
Dezign cartrols
)] @ @ @
I Y T
QNR 1 Jonr2|  anri
5 = e

e 11 1]

Minirnurn lelnf_orcement
of current design code

Calculate immediately ak ] [ Cancel ] [ Help

Picture 63: Dialog Design ACCl —Beams

The reinforcement distribution from the accidental design will be saved in a sepa-
rate loadcase number 11. The reinforcement results will not overwrite the rein-
forcement from the ULS or SLS design.
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6.6 Design SLS —-Beams

Again the task Design SLS is similar to the other design tasks. Important is the design control
where the crack width is defined. The crack width can be defined manually instead of the

default settings which will use the values according to the selected design code. .

$%” SOFiSTiK: Design SLS - Beams 3]
General Groups Text Dutput Graphical Output

Designcasze (as minimu ) © w

Designcase 5LS 2
Selection of Loadcases
(0 Manualy &) Automatically | quasi-permanent action combination

Loadcaze Combination e

1421 : Mdx<P-N  Forces and moments | Service: Quasi permanent combination
1422 MINF-M  Forces and moments  Service: Quasi permanent combination
1425 MaxPYE Forces and moments | Service: Quasi permanent combination
1426 : MINPYZ Forces and moments | Service: (uasi permanent combination
1429 : MaxP-bY Forces and moments | Service: Quasi permanent combination
1430 MINP-MY Forces and moments | Service: Quasi permanent combination
1721 : Ma<P-N Forces and moments | Service: [uasi permanent combination
1722 MINF-M  Forces and moments  Service: [uasi permanent combination
1725 MaxPWE Forces and moments | Service: [uasi permanent combination
1726 : MINPYZ Forces and moments | Service: [uasi permanent combination
1729 MaxPMY Forces and moments | Service: Quasi permanent combination

1730 MINP-MY Faorces and moments  Service: Quasi permanent combination v

Design contrals
Crack width |default % | mm

Calculate immediately K l [ Cancel ] [ Help

Picture 64: Dialog Desigh SLS — Beams
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6.7 Non-linear Analysis in ULS

Using this task you start a nonlinear calculation with cracked concrete.

$5P SOFiSTiK: Non-linear analysis in ULS

General Stress-shrain curve Control Parameters Text Output Graphical Output

Combination loadcazes

[ mMew |[ Deee |

Loadcase | Mame Tepe G Tepe@ LCT([G] LCZ2[Q) LC3I(@) LC4[@) LCH[M] LCE[Q)

lnadcaze 1007 | Gkl GamU WWWWWW

< b

Reinforcement distributions

Use thiz reinforcement distribution number :
Store calculated reinforcement in this distribution number :

Monlinear effects Farameter of Dizgplacement in cracked condition
Stiffres of beams

Honlinear springs ] . P -
Al Tenzile ztrength tenzion stiffening | M aterial default | M/mné
[ [jLviv gledges Tenzile strength of concrete Material default s | M/mmf

Cracked concrete

Calculate immediately I 0k l ’ Cancel ] ’ Help

Picture 65: Dialog Non-linear analysis in ULS — General tab

=
QFiSTIK

AKTIENGESELLSCHAFT

This calculation is useful to check the loading capacity of members where insufficient rein-

forcement is provided. For this calculation, a work law will be used. The different pre-defined

work laws can be selected in the register “Stress-strain-curves”. The ultimate limit state with

safety factors is pre-selected.
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6.8 Non-linear Analysis in SLS

This task may be used for the calculation of long term deflections in concrete structures. The
nonlinear material will be used and therefore you will get very accurate results. The influ-

ence of creep and shrinkage will also be taken into account.

$5P SOFiSTiK: Non-linear Analysis in SLS

General Control Parameters Text Output Graphical Output

Combination loadcazes

’ MHew ] ’ Delete ]
Loadcase | Mame Tepe G Tepe@ LCT([G] LCZ2[Q) LC3I(@) LC4[@) LCH[M] LCE[Q)
O 1001 loadcaze 1000 | Gakd | GamMU GamU GawU Gakil GamMU GamU GawU
< >

Reinforcement distributions

Use this reinforcement distibution number :

Stare calculated reinforcement in this distribution nurmber :

Monlinear effects Parameter of Dizplacement in cracked condition
Stiffnes of beams

MHonlinear springs Creep factor

[] Lifting edges Shrinkage coefficient
Cracked concrete Tensile strength tenzion stiffening M/ mné
Tenzile strength of concrete M/ mn

Calculate immediately I ak ] [ Cancel ] [ Help

Picture 66: Dialog Non-linear Analysis in SLS — General tab
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6.9 Eigenvalues

Eigenvalues are simply calculated by the named task. Just add the number of sought Eigen-
values and the first storage loadcase number and start the calculation. The results will be

saved in storage loadcases starting with the first number from the input dialog.

The storage loadcase number has to be different from any other loadcase num-
ber. In situation where a loadcase 2001 already exists, the new storage loadcase
2001 from the Eigenvalue calculation will overwrite the other results.

It is only possible to convert one loadcase into additional masses.

Additional masses from only one loadcase is possible.

Using a primary loadcase, only the stresses will be used for the Eigenvalue calculation.

§5° SOFiSTiK: Eigenvalues

Control Parameters Text Output Graphical Output

Eigervalues

Murnber of sought eigenvalues |6

Storage loadcase number 200

Mazzes

The zelf weight af the syztemn will alwapz be applied automatically

Loadcase to convert additional mazses from : none w

Primary Loadcase

Primary Loadcase: | none L

Calculate immediately (] 8 l [ Cancel I [ Help

Picture 67: Dialog Eigenvalues
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7 Installation

7.1 System Requirements

CPU:  Pentium 4 or higher

RAM: 512 MB

HD: 2GB

Graphic:16 MB

Os: Windows2000, WindowsXP Professional
Internet: DSL

Adobe Reader 5.0

7.2 Contents CD

The following directories are on the CD

lexmaples

different application examples.

[freeware

Special Tools, for example, for problem analysis.

/hardlock

Hardlock driver and handbooks for hardlocks provided by Aladdin.
/sofiplus

Installation SOFiPLUS 16.4

Installation SOFIPLUS-X 16.4 (including AutoCAD 2006 OEM)
[statik/win23

Installation Finite Element Analysis (FEA) program version 23.
ftutorials

some Tutorials, for further wishes please contact us.
Iwelcome

Auto run starts the welcome window as guidance for further installation. Start “wel-
come.exe” if the auto run function is deactivated.

Installation
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7.3 Installation

Please insert the CD in the CD-ROM and auto run starts the following window.

m FEA Version 23

AKTLENGESELLSCHAFT . SOFiPLUS 16.4

AutoCAD 2004 - 2006 necessary

s SOFIPLUS-X 16.4

AutoCAD not necessary

B Adobe Reader

SOFiS_ﬂK B Was ist neu

B What's new
CD 03/2006

B Examples

© SOHSTIK AG 20086 - www.sofistik.com

Picture 68: Welcome window

The CD contains the programs FEA Version 23, SOFiPLUS 16.4 and SOFIPLUS-X 16.4.

Please start the FEA Version 23 installation.
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7.3.1 FEA Version 23 — Full Installation

There are two types of installation possible. First we go through a Full Installation.

SOFiISTIK Setup

Setup Type

Select the setup type that best suits your needs.

Click the type of setup vou prefer.

1. Full Installation r Descriptian

2. Metwork, Client |nstallation Frogramsz will be installed under
the zelected directary inta the
folder "SOFISTik. 23"

[rztallShield

< Back | Mest = I Cancel

Picture 69: Start Full Installation

SOFSTIKE Main Directory

Select folder where setup will install fles.

Al our SOFS Tk, Software will be installed in folders under this directony.
Thiz |nztallation will thuz be found in:

C:ASOFSTiEASOFISTIR. 23

Destination Folder
[mw
[ etallShield

Picture 70: SOFiSTiK Main Directory
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We recommend installing the program in the main directory SOFiSTiK. All FEA programs
will be installed in SOFiISTIK/SOFiSTiK.23 and SOFiPLUS in SOFiSTiK/SOFiPLUS/16.4 .

Before starting the installation copy the authorisation file (hame.nam) on your ma-
chine to somewhere safe.

SOFiISTIK Setup

Setup Type
Select the setup type that best suits your needs.

Optiong for zelecting the modules

' Select modules from Authorization file HAME:

™ mark all Modules for Installation

£ mark all Modules manually

[rztallShield

< Back | Mest = I Cancel

Picture 71: Selecting the modules
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SOFISTIK Setup

Select path of authorization file

e}
QFISTiIS

AKTIENGESELLSCHAFT

Choze the path for the Authaorization file. Thiz is uzually zupplied on a zeparate floppy disk.
'ou may want bo uze the existing fle in the SOFRSTiE-Directary. IF you want to install a demo

verzion, simple click the "Hest™ buthan.

[ etallShield

Browse. ..

¢ Back Hest >

Cancel

Picture 72: Path of authorisation file name.nam

After selecting the authorisation file all licensed features will be installed automatically.

SOFiISTIK Setup

Select Features

Select the features zetup will install

S50

[rztallShield

3 € «| [ Description

[ SOFGTIE BASIS 48896 K, SOFISTik

I12ZK
Complete Package for FE-Analysis 43404 F,
Collection af standalone programs fo B74a K
Additional Componenetz for Bridge D 3364 K
FMOMET Model and Metgeneration 10564 K,
DA Dynamic Analyzis 072K
Complete Package far Sail Enginesr 11B20 K LI
Space Required on D 174156 K
Space Available on D 13895760 k.

< Back Mest = Cancel |

Picture 73: Selected features for installation
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SOFIiSTiK Setup x|
Select Program Folder '

Fleaze select a program folder.

Setup will add program icons to the Program Folder listed below. “You may type a new folder
hame, o zelect ane fram the exizting falders lizt, Click Mext bo continue.

Program Folder:

SOFISTIE 23

Exizting Folders:

Autodesk -
ticrozoft Office Toolz _I

Mozilla Firefox

Morton Antiviras Corporate E dition

Prirthd & [ntermet Printing

SOFICAD 2004164

SOFISTIk

Startup

WinZip =

[ etallShield

¢ Back | Hest > I Cancel

Picture 74: Select Program Folder

SOFiISTIK Setup

Working directory

Pleasze Enter the path for your warking directary

|' Destination Faolder

[rztallShield

Picture 75: Selection of working directory
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SOFISTIK Setup

Start Copying Files ‘ﬂ

Rewview gettings before copring files. |—Nh

Setup has enough information to start copying the program files. If you want bo review or
change any settings, click Back. [f you are zatizfied with the zettings, click Mest ta beain

copying filez.

Current Settings:

Inztalled Components:

Statik: D:ASOFIS Tik \zafistil. 23
SOMAR: D:ASOFISTIK zonar

Wiorking directony: 0:swark
Autharizationzfile: D:ASOFISTIEAMS OFICADYT B, 4hname. nam

=

i o

[ etallShield

¢ Back

=
QFiSTiK

AKTIENGESELLSCHAFT

Picture 76: Current settings for installation

Before starting the installation all settings are displayed for checking. If everything is correct,

go to the button NEXT and start the installation.

For updates we have a program called SONAR, which will guide you through all
necessary update procedures. This program will be installed in the directory
SOFISTIK/SONAR. For further information please see the SONAR handbook.

Installation
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7.3.2 Finite Element Analysis Version 23 — Network Installation

Installing the Network Client is similar to the Full Installation.

Please follow the installation dialogs starting with the selection shown in Picture 77.

SOFISTIK Setup x|
Setup Type ﬂ

Select the setup type that best suits your needs. I\h

Click the type of setup vou prefer.

1. Full Installation — Description

2 Metwork Client [nstallation Frograms have to be accessible
fram the netwark. Onlp the 2pstem
files [[OLL, etc.] will be copied ko
the system directony and program
groups will be gererated.

[rztallShield

< Back | Mest = I Cancel

Picture 77: Start Installation Network Client

7.4 Installation SOFIPLUS 16.4

For detailed help please see the help file saved under:
sofiplus\16.4\program files\sofistik\sofiplus\16.4\english\sofiplus.chm

& To install SOFIPLUS 16.4 a full installation of AutoCAD 2005 or 2006 is necessary.

7.5 Installation SOFiPLUS-X 16.4

For detailed help please see the help file saved under:

sofiplus\sofiplus-x\enu\program files\sofiplus-x 16.4\help\sofip.chm
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7.6 Support

New features for SOFiIPLUS(-X) 16.4 and also a quick start manual for SOFiSTIK Structural
Desktop will be found on the CD.

We also have a SOFiSTiK Forum you may use. Going to our website www.sofistik.com you
will find a link to this Forum. The Forum is for communication and information for all our cus-

tomers. We also post news, tips and tricks.

You will reach our Hotline Services via phone under +49-(0)700-76347845 (12.4 ct/Minute)
(daily 9-12h and 14-17h, on Fridays 14-16h) or via E-mail an support@sofistik.com.
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