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1 INTRODUCTION

GENERAL REMARKS

The IFBWIN-program has been developed for the design of slimfloor
slabs based on Integrated Floor Beam (IFB) sections, which are
composed from a split-up wide-flange section and a plate welded as
bottom or top flange. It is only possible to calculate simple beams that
are hinged at the two supports. The software may calculate according to
DIN 18800 or to EUROCODE 3. It is possible to design also SFB-
sections (SFB = Slim Floor Beam) which are obtained from a complete
wide-flange section welded to a plate as support for the slab elements.

SFB-TYPE IFB A-TYPE IFB B-TYPE

Although the different design steps are not to complex, the unskilled user
could encounter problems in understanding the global theory of designing
slimfloor beams or in interpreting the obtained results. To avoid these
problems, this user manual will tray to give answers to any possible
guestion in order to prevent misunderstandings.

Warning :

This software facilitates the preliminary engineering studies with respect
to metallic constructions. Based on calculation methods complying with
the principles of the applied standards, this software enables to make a
certain number of verifications in view of evaluating a solution for a pre-
design. It does not enable to analyse all situations and to make in an
exhaustive way all relevant calculations needed for a study of execution
which requires in every case the advice of an external Engineering
Office.

Given the complexity of the calculation methods, this software is only
intended for professional users active in the sector of metallic
constructions (who are fully aware of the possibilities, limits and its
adequacy thereof for specific practical cases). The user shall use the
software under his own responsibility and at his own risks

USER MANUAL IFBWIN
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This software may be used free of charge. No right is granted to the user
of the software, the property and intellectual rights of which continue to
belong exclusively to ARCELOR SECTIONS COMMERCIAL S.A. (or,
depending on the case, to the company of the ARCELOR Group who is
owner of these rights). No warranty is granted to the user. The user
undertakes to hold ARCELOR SECTIONS COMMERCIAL S.A. free and
harmless from any claim and any direct and/or consequential damages,
in particular those resulting from an incorrect or inappropriate use or a
use made for an inadequate or inappropriate purpose.

BY PRESSING THE BUTTON REFERRED TO BELOW AS "ACCEPT",
THE USER EXPRESSLY DECLARES THAT HE HAS CAREFULLY
READ THE ABOVE TEXT AND THAT HE THEREBY ACCEPTS ALL
LEGAL CONSEQUENCES AND OBLIGATIONS RESULTING FOR HIM
THEREFORE.

USER MANUAL IFBWIN
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START MENU

IFBWIN
7 IFBWIN Right of use [ X|

Deutsch  English | Frangais |
WARMNING |

This software facilitates the preliminary enagineering studies with rezpect to metallic
conztiuctions, Bazed on calculation methods complying with the principles of the applied
standards, thiz software enables to make a certain number of werifications in view of
evaluating a zolution for a pre-design. |t does not enable to analvse all situations and to
make in an exhaustive way all relevant caloulations needed for a study of execution
which requires in every caze the advice of an exsternal Engineenng Office.

Given the complexity of the calculation methods, this software iz only intended for
profezzional ugerz active in the zector of metalic constructions [who are fully aware of the
pozzibilities, imite and itz adequacy thereof for specific practical cazez]. The uzer zhall
uze the zoftware under hiz own responzibility and at his own rizgks

Thiz zoftware may be uzed free of charge, Ma right is granted to the uzer of the zoftware,
the property and intellectual rights of which continue to belong exclusively to AR CELOR
SECTIOMS COMMERCIAL 5.4, [or, depending on the caze, ta the company of the
ARCELOR Group wha iz awner of theze rightz]. Mo wamanty iz granted to the user. The
uzer undertakes to hold ARCELOR SECTIONS COMMERCIAL 5.4, free and harmleszs
from any claim and any direct and/or conzequential damages, in particular those rezulting
from an incomect or inappropriate Use or a use made for an inadequate or inappropriate
OLFEOSE:.

BY PRESSIMNG THE BUTTOMN REFERRED TO BELOW A5 "ACCERPT', THE USER
EXPRESSLY DECLARES THAT HE HAS CAREFULLY READ THE ABOWE TEXT aMD
THAT HE THEREBY ACCERPTS ALL LEGAL COMNSERQUEMCES AMD OBLIGATIOMNS
RESULTIMG FOR HIl THEREFORE.

!
=
]
-

EXIT IFBWIR |

Picture 1.1 Start menu

The program can only be started if the conditions for using are accepted.
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2 USER INTERFACE

PROGRAM WINDOW

IFBWIN - EXAMPLE] [ -(ol x|
File Edit Options Results ?

ole| g Bla| @lalal 5|-|le gl=|

IFB - Messagelist | I — (=]
Siotmann Gofivare Gukdf DeS s
& 4BILE Dbarfausen, W lkelmatr. 145 Baottom plate
EiA8 o Faxs -3 4 E-Mails aoftuaraditsknann.ned U,d Upl L d m.80 < D.25
. ML dsMpl L d B.34 < 1.8@
;fﬁ"". éi?’éf;)’i}?" deflect. @b,k [mml fb B.77 < 1. 58
Reduced Beam
e u.d-Upl ,d a < 1.08
~ M, dMpl,d a ¢ 1.ma
ratio L/Fp 2 > 302.08
=
8
+ 0. }
Syetan | IFE F|5 - LEM SOR - B, S0RED
Poeltlon Interdor Bean oymeetrio
Frojast | Exaspls 1
\ [ 4

Picture 21 Program Window
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MENU BAR

FILE

File Edit ©Options Results ?

Tl
Qpen

Save
Save under ...

Page Setup ...
Prink

1 [u\PROGRAMMES| IFEWINIEXAMPLEL . IFE
2 DPROGRAMMES|IFEWIN|EXAMPLES. IFE
3 DHPROGRAMMES| IFEWIN|EXAMPLEZ, IFE
4 DPROGRAMMES|IFBWIM|\EXEMPLEL . IFE

Exit

Picture 2.2 Pull-Down-Menu "File"

New
This function opens a new project named: "UNNAMED.IFB".

Open

This function opens IFBWIN-Files by the help of the filebrowser. The files
have the extension "IFB".

Save

This option saveguards the results obtained during the last loop to an
output file "name.IFB". The file is created in the actual working-directory
without finishing the program. "Name" is the name of the actual project
(shown in the head-line of the program window). If an output file of the
same name already exists, this one will be overwritten without any
warning. It is therefore sometimes very important to pay attention to the
names given to your files.

Save under ...

This option saveguards by using the file-browser the results obtained
during the last loop to an output file without finishing the program. The
actual file name changes to the new name given by the user (see head
line of the program window).

Print

This option sends the actual screen view without printer dialog to the
printer.

To select printer and page setup see "Page Setup”

Page setup

With this option you can format page settings for grafic output.

The button { Printer } selects a Windows-Printer and configeres him.

USER MANUAL IFBWIN
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Page Setup ' ﬂﬂ

— Paper
e [ -

S ource; IFDIITI Select j

Marginz [millimeterz)

% Paitrait Left: |9,8? Right: |9,99
" Landscape Top: IS,E? Biothom: IELBE

oK I Cahcel | Printer... |

Picture 2.3 Page setup

= Orientation

Last edited files
Listing of the last four edited files.
Exit

This option finishes the program. If there have been made any changes,
the program will ask you to save the changes.

EDIT

General |System| Sectionl Loadingl MN-InteractionI

Design method———— — Savety factar
" DIM 18800 Savety factor on variable load G : Iﬁ
{* EUROCODE 3 Savety factor on permanent load G : |1.35
Savety factor on material resistance M: |1.10

i~ Project description

Fraoject : IExampIe‘I
Position : IInteriol Beam./ summetric

Close

Picture 2.4 Edit / General
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General parameters

Design method

Design may be made according
DIN 18800 or

EUROCODE 3

Safety factors

These parameters are corresponding to the partial safety factors for
variable loads (sQ), permanent loads (sG) and material resistance (sM)
according to DIN or the case being to Eurocode 3. The program suggests
to keep the parameters unchanged.

Safety factor on variable load Q ? 15
Safety factor on permanent load G ? :1.35
Safety factor on material resistance ? 011

If you are changing a partial safety factor, you have to justify your
choice!

You can take into account only one variable load. If several variable
loads with different safety factors are acting simultaneously (f.i. live load
and snow), the program offers you a calculation possibility throughout
the M/V-interaction described later on.

Project description

Here the user can note some specific information of the project as the
name of the project and the position. These notes are parts of the result
file.

System parameters

Type of section

Since release 4.0, it is possible to choose between IFB- or SFB-sections.

SFB-TYPE IFB A-TYPE IFB B-TYPE

IFB-Type A.  split-up wide-flange section and a plate welded as
bottom flange

IFB-Type B:  split-up wide-flange section and a plate welded as top
flange

SFB-Type: complete wide-flange section welded to a plate as
support for the slab elements

USER MANUAL IFBWIN
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CHEDIT X

General = System | Sectionl Loadingl MN-InteractionI

= Type of section ————— = System
Beam zpan :I 7200 m
&« _T_ [IFE A-Type]
Eeam distance :I 780 m
L l IIFE) R Depth of the HCS:I 265 om
27
() I [SFE - Type] m =
2 =
T S, s & el firae: Diff. between beam and H;S : 5.00° mm
Scrap material ; 043 kgdm
Admizzible diff. beam ta HCS :I 0.00 rarm
--» web shortening : 500 mm

Close

Picture 2.5 Edit / System

Asymmetric position of the bottom flange

An asymmetric cross section, that means IFB A-Type with asymmetric
position of bottom flange (s. picture 2.6), can be an edge beam f.i..
In this case an asymmetric loading is obligatory.

Picture 2.6 IFB A-Type with asymmetric position of the bottom flange

In that case, the left side of the plate is always flush to the left side of the
upper flange. The plate width should be chosen to be about 10 cm larger
then the upper flange.

IFB edge beam have always to be anchored to the slab in order to
avoid problems with torsion.

Beam span

The span is entered in meters. The program designs only simple beams,
which are hinged on their two supports. Normally the distance between
axis is specified and not the distance between the column flanges.

When using a rectangular grid, generally the greatest span is covered by
concrete elements and the smaller one by the slim floor beams for a
higher economy. Most of the time, the beam span is varying from 4 up to
8 m. Spans shorter then 4 m are not economic. On the other hand, for
spans over 8.4 m service capacity design becomes decisive and not

USER MANUAL IFBWIN
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ultimate bearing capacity design, which may lead to deflection- and
vibration problems ruled by the beam inertia. It should be mentioned, that
due to the restricted depth of the slab, the moment of inertia of the
slimfloor-beam can only be influenced in a limited way, in spite of a
considerable increase of steel consumption.

Beam distance

The distance between beams only is important for symmetric loading.

Depth of the HCS

The program indicates the most usual depth available on the market.
Preferential sizes 15,18,20,25,26,26.5,27,30,32,40 <cm>?

The user is nevertheless free to choose any depth, according to the
delivery possibilities of his slab supplier or corresponding for instance to
the depth of an in-situ concrete slab. For the preferential depths, the
program proposes a dead weight corresponding to a mean value of the
main products available.

Admissible difference between beam and HCS

If the depth of the IFB-section is higher then the depth of the hollow core
slab so that the upper flange looms into the screed (f.i. a hollow core slab
of 27 cm and an IFB-section based on an 1/2 IPE 600 section), the
program gives you the depth (red coloured) by which the web has to be
shortened in order to obtain the same depths of the beam and of the
slab, as well as the corresponding scrap losses due to this shortening.

difference between beam and HCS <mm>
scrap material <kg/m>

Proposed shortening Admissible difference
Scrap material

Picture 2.7 IFB A-Type with symmetric position of bottom flange

At this place an

admissible difference beam to HCS <mm>

can be given. The decision whether the beam may be higher then the
slab and about how much, has to be taken by the user. The maximum
difference is of course corresponding to no shortening as the beam
cannot be stretched. However the admissible difference may become
negative. The upper side of the beam is then located deeper then the
upper side of the slab.

USER MANUAL IFBWIN
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A positive difference up to 10 mm is generally acceptable. It should
however be paid attention to the facts that the screed thickness is
remaining sufficient and that the laying of possible reinforcements and
installations is not obstructed.

Section parameters

When using a standard rolled section, IFB sections will be spliced
centrically and can be assembled in 2 ways:

T-section + plate as bottom flange (A-Typ) or
Inverted T-section + plate as top flange (B-Type).

For SFB beams the rolled section will not be split up but will be used
entirely. The problem of scrap losses is therefore not applicable. The
user must take care from the beginning that the beam depth and the slab
depth are more or less the same.

Standard wide-flange section

IFBWIN offers the IPE-, HE-, HD- and HP-rolled sections to the user,
according to the database of Arcelor Sections Commercial.

The different parameters are visualised in the following drawing

USER MANUAL IFBWIN
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E
A
xR
H E =
A,
< BU
<t
v

«—r

B
Section depth H <mm> ?
Section width B <mm> ?
Web thickness A <mm> ?
Upper flange thickness E <mm> ?
Radius (rolled section) R <mm> ?
Plate width BU <mm> ?
The switch "HISTAR- Profil" shows if the section is available in HISTAR
quality.

Generall Sustem Section | Loadingl MN-InteractionI
r— Profile
IE@Q% Sectiontype  Rollad zections Prafile - [HE 550 A
= IFE HE 4504 =
5355 drehye =] Depth:| 540.0 mm
vield strength fy.k [N Amm2] HD HE 450 M wihidth | 2000 mom
HP HE 500 &4 N
' Dthers [ o HE 500 A ck 3]
HE 5008 = Flange:[ 240 mm

; HE 500 M y

g EUHDCDQE 3| 346 e B Radius:[ 27.0 mm

I no reduction HISTARPrefl |7

Bottom flange

width of plate:l SO0 mm

[iff. bottom ba top flange:l 100.0 mm
W Adjust width of plate

Thickness of plate ; |2D.UU mm

tin. thickness of plate : 18 mm

Adjust thickness of plate |

Cloze

Picture 2.8 Edit / Section
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Steel grade
Actually steel grade for sections and plates are considered:
S235 (EN 10025)
S275 (EN 10025)
S355 (EN 10025)
S420 (EN 10113)
S460 (EN 10113)

The program automatically reduces the yield strength according to the
max. thickness of plate (s. table as EUROCODE).but the user has the
opportunity to turn off the reduction of the yield strength by the help of the
switch "no reduction” (f.i. if he uses HISTAR-sections).

He also has the opportunity by using the switch "User" to define the yield
strength by himself. This option should be used very careful.

Standard Steel Grade Yield strength
Max. Thickness
<16 >16 > 40 > 63 >80 > 100
<40 <63 <80 <100 <150
EN 10025 S 235 235 225 215 215 215 195
EN 10025 S 275 275 265 255 245 235 225
EN 10025 S 355 355 345 335 325 315 295
EN 10113 S 420 420 400 390
EN 10113 S 460 460 440 430

Bottom flange

Width of bottom flange

Generally the bottom flange should be about 200 mm wider then the top
flange for interior beams (about 100 mm for edge beams).

If the option Adjust width of plate is switched on, the width of the
bottom flange automatically becomes 200 mm wider (IFB-A Typ, SFB-
Typ) than the top flange or for an IFB-B Typ the top flange will be
reduced about 200 mm.

If the option Adjust width of plate is not switched on,
width of plate must be defined by the user.

USER MANUAL IFBWIN

2 USER INTERFACE e 12



ARCELOR SECTIONS COMMERCIAL

Arcelor Group

Thickness of bottom flange

After having entered all the data, IFBWIN realises a pre-design of the
bottom flange or top flange.

For Typ A this pre-design of minimal thickness for the bottom flange
bases on an uniaxial elastic stress verification under transversal flexion
as well as on a deflection control. While computing, the program is doing
a plastic design of the section, where the interaction between longitudinal
flexion in the beam and transversal flexion in the bottom flange is
considered. This process is an iterative one. If no equilibrium of forces is
possible within the section, the bottom flange thickness is automatically
increased in steps of 1 mm until reaching the required equilibrium.

For SFB sections, the bottom flange of the rolled section is controlled in
addition to the pre-design of the bottom plate. For Type SFB the plastic
neutral axis may move to the beam bottom flange, but not into the welded
plate.

For the thickness of the top flange of Type B sections, the program
proposes a default value which makes that the bottom and the top flange
area are more or less equal. When using small top flanges, this may lead
to very thick plates The user should therefore try in that case with thinner
plates, displacing by the way the neutral axis towards the bottom flange.

If Thickness of plate is lower than minimum thickness of plate, the value
of minimum thickness of plate is red coloured.

With the button Adjust thickness of plate thickness of plate (rounded up
to half cm) can be adjusted to the minimum thickness of plate.

Load Data

Only uniform line loads over the whole span are taken into account.
Trianqular, trapezoidal and other distributed loads, as well as
concentrated loads are not considered. If the grid is regular and the beam
therefore symmetrically loaded, the user can enter his loads as surface
loads, which are internally converted by the program into line loads.

Symmetric loading

This is the simplest case. You are asked the beam distance in meters,
the live load in KN/m2 and the permanent load (without the dead load of
the hollow core slab, but with the eventual dead weight of a structural
screed) in kN/m2. These loads are serviceabilities, which are internal
multiplied by the program by the safety factors.

Live load <kN/m2>7?
Permanent load (without HCS) <kN/m2>?
Dead weight of the HCS <kN/m2>?

For the preferential depths(s. system parameters), the program proposes
a dead weight corresponding to a mean value of the main products
available. This default value can be modified by the user. If the retained
depth is not a preferential one, the default value is zero and you have to
enter the real weight.

USER MANUAL IFBWIN
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EDIT P x|

General | System | Section Loading | M Atdnteraction |

= Asprmmetic lnading ;

Symmetric loading : —&spmmetnic loading

L laagle 175 KM Az Live load : Pemanent load :

Permanent load : 1.007 KK/m2 el I e I s
[ without HCS Centre - I 0.00 I 000 KM Am
Dead Weight of the HES: | 3.80 KN/m2 Riights - I 0.00 I 000 KM Am

Digtance left load to the border: I 0000 rrn

[aspm. position of bottom flange only)

Percentage of live load to take in account for ..
.. zaloulation of the flequency:l sl
™ Tied against lateraltorsion buckling

- St fiem itz alzteliton| IR 2 dist. of tie to top of battam flange:l FO00 g

Cloze

Picture 2.9 Edit/Loading

The weight of the steel beam as well as the infill concrete between the
beam and the slab elements are added automatically by the program.

The depth and the weight of the slab must always be greater then zero,
otherwise the program stops

The default values given for dead weight are sufficient for a predesign.
For a final design, the real weight according to suppliers information, as
far as known, should be used. If this is not the case, use the maximum
value from regional suppliers.

The dead weight of the hollow core slabs includes always the weight of
grouting, but never the weight of a possible structural screed..

Asymmetric loading

An asymmetric loading is either corresponding to an edge beam or to an
interior beam with different distances to the next beams. This kind of load
input can also be used to specify a centric line load on the beam, which is
not applied via the bottom flange but directly to the beam (partition wall
on a beam f.i.), as for the “symmetric loading” option all the loads are
supposed to be introduced via the bottom flange.

For designing an edge beams see system parameters (asymmetric
position of the bottom flange).

The different loads have to be entered as shown in the following drawing.

i )

! )

symmetric cross section asymmetric cross section

USER MANUAL IFBWIN
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Loading

Left live load PI <kN/m> ?
Centre live load Pc <kN/m> ?
Right live load Pr <kN/m> ?

Left permanent load Gl (with HCS) <kN/m> ?
Centre permanent load Gc (with HCS) <kN/m> ?
Right permanent load Gr (with HCS)  <kN/m> ?

For an asymmetric loading, the weight of the hollow core slab (HCS)
has always to be added to the permanent loads. There is no special
input for this.

The safety factors should however not be included

The program adds automatically the beam weight. The weight of infill
concrete is to be taken into account by the user. Generally it is sufficient
accurate to use the slab weight from beam axis to beam axis and to
leave out the infill concrete.

Distance left load to the border

At an asymmetric position of the bottom flange the program will ask for
the distance left load from the border a <mm> ?.

Tieing the edge beam

Edge beams are in service state loaded asymmetrically and are so
solicited by a torsional moment. This kind of solicitation can be calculated
in a rather complex way, which is mostly leading to a beam reinforcement
especially for IFB sections whose torsional inertia is rather low. Economy
is decreased hereby. A simplified solution consists in stopping torsion
from the beginning, by creating a collaboration between steel and
concrete as shown in the following drawing and which gives good results
in practise.

%0

In this model, the upper flange of the beam is pushing continuously
against the concrete, leading such only to very small stresses in
concrete. The lower part of the beam however will be tied by rebars or
threaded bolts every 1.2 or 0.6 meters in the slab elements, depending
on the anchor force. The loaded side of the bottom flange has to be
propped until the full resistance of concrete is reached. If the design of
this tie is asked before, the following answer must be given now

Distance b between the tie and the upper face of bottom flange <mm> ?
for IFB sections or

Distance b between the tie and the upper face of the plate <mm> ?

for SFB sections. The default value is 70 mm.

USER MANUAL IFBWIN

2 USER INTERFACE e 15



Remark

ARCELOR SECTIONS COMMERCIAL

Arcelor Group

Percentage of live load

For the verification of serviceability state the program needs the
percentage of live load to take into account for the calculation of the
deflection and of the natural frequency. The default values are equal to
25% for the frequency and to 100% for the deflection.

Percentage of live load to take into account for

the calculation of the natural frequency <%>?
the calculation of the deflection <%>?

Today even in standard office buildings, the required live loads become
more and more important (500 kg/m2 and more). This is mostly due to
the fact that at the planning and even construction stage, the final use
of the building is very often not yet known, or that the investor or owner
wants to keep a complete flexibility for a later change of use. In reality
however the specified loads won't most probably never be reached
(except for archives and warehouse surfaces perhaps). It would
therefore make no sense to determine the deflection in serviceability
state under this high load level, as very often deflection will then rule
the complete design, to the disadvantage of rentability. It is herefore
recommended to reduce the live load level for the deflection control
when this one exceeds 500 kg/m?2.

In a similar manner it is very difficult to excite a fully packed structure.
Therefore the program allows a reduced live load for the calculation of
the natural frequency. The default value is 25%, which seems to be
acceptable in most of the cases. For live loads less or equal to 200
kg/m2 this value should be increased to 50%; over 500 kg/m2 it can be
reduced to 10%.

M/V-Interaction

This option gives the ability to take into consideration some single loads,
which is not possible in the main program, as it leads to an interaction
between a shear force V and a moment M. The user has to calculate the
design forces Md and Vd manually or to take them over from a foreign
static calculation package. The IFB-Program verifies the interaction
between both solicitations.

For a design two interaction models are available:

RUBIN when designing according to DIN 18800
or EUROCODE 3 when designing according to EUROCODE 3

The two models are similar. While the model according to RUBIN
reserves a certain web area for the shear resistance, in the Eurocode
model, the yield strength of the web is reduced. Both procedures lead to
a reduced plastic moment which has to be compared to the design value
of the moment. The ratio Md/Mpl,d,red must remain less or equal to 1.0
and the plastic neutral axis cannot be displaced in the top or bottom
flange.
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7S EDIT ] x|

General' System' Sectionl Loading M-Interaction I

Strezs resultant components

exist. shear load Vd: I 0
exizt. moment Md : I 000 kpyry

Interactionsmethod
£ Interaction ace. ko BUBIN

% |nteraction acc. to EUROCODE 2

Cloze

Picture 2.10  Edit / M/V-Interaction

OPTIONS

English

This option makes the program to use english language for input and
output data.

French

This option makes the program to use french language for input and
output data.

German

This option makes the program to use german language for input and
output data.

Settings

This function opens the dialog box "Settings”, where the input of different
options for the specific projects take place.

USER MANUAL IFBWIN
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|

ak. | Cancel |

W orking directary

DADEVELOPAIFEWIN Browse .. |

— Company

M ame : IDiekmann Software GmbH

IEeators ID 45145 Oberhauszen, Wilhelmstr. 145

Tel  E-bdail : ITeI: 0043 +208 48480 / Faw: -39 / E-Mail: softwared@diek

r— Setting;

v automatical dimensioning

Picture 2.11  Settings

RESULTS

The results of calculations are written into the file name.out and are to be
seen by an editor. Theory and results see Chapter 3.

FUNCTION BAR

File Edit ©Options Resulks 7
Dle| 8| |l &lala] |« e gl

Picture 2.12  Function bar

NEW D[

This function opens a new project named: "UNNAMED.IFB".

OPEN =

This function opens IFBWIN-Files by the help of the filebrowser. The files
have the extension "IFB*.

PRINT &

This option sends the actual screen view without printer dialog to the
printer.
To select printer and page setup see "Page Setup”
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SAVE H

This option saveguards the results obtained during the last loop to an
output file "name.IFB". The file is created in the actual working-directory
without finishing the program. "Name" is the name of the actual project
(shown in the head-line of the program window). If an output file of the
same name already exists, this one will be overwritten without any
warning. It is therefore sometimes very important to pay attention to the
names given to your files.

SAVEAS ... &

This option saveguards by using the file-browser the results obtained
during the last loop to an output file without finishing the program. The
actual file name changes to the new name given by the user (see head
line the program window).

ZOOM &

With this option vou can enlarge details for 100% by mouse-click, that
means the point of mouse-click becomes the center of the new screen
the factor of zooming is 2.

ZOOM WINDOW &

With this option vou can enlarge details by pulling up a zoom window with
the help of your mouse.First click to the top of the left side of your screen,
then draw the mouse so far as you want to enlarge your detail to the right
bottom. (The edges of your new screen can only being fitted by mouse-
click).

If you want to return to your total screen, you make a mouseclick to the
ZOOM OUT - button.

ZOOM OUT &

Before every enlargement of details takes place the actual screen-shot is
saved by the program. With this function you can go back to the latest
screen-shot step by step. The program can save max. 10 steps.

UNDO ==

All changes you made since last saving can be taken back step by step.

REDO

All changes you took back by undo since loading the actual project or
last saving can be recovered by this option.

LISTING £

The results of the calculation are written into the file name.out and
displayed ina window. For the theory of the results see chapter 3.

USER MANUAL IFBWIN

2 USER INTERFACE e 19



ARCELOR SECTIONS COMMERCIAL

Arcelor Group

=1ol x|

ListGr

Exit  Prink  Lawout

4|« » v [T 0] [ m

s
FFEMTY  5.30 GPCGY ¢ diabcibubed Ly Accoior Yook iona Comecsief Fuge T
Frojcct i Exatbpic [
Foaikion: lnEceior Scamd apmebcicic Oubc: 3§00, 200d
EFaaa aasblan

Cantial af insub daka
= heam apan L <imn B 7.20

- beam distanee a iz B 3.20
- abesl geade 5 2355
= depkh of hollow coes alab d e 8 26.30
- liwve load Pk S find > H 4,23
= peemanent load g0, k < K H 1.00
- hallow coce @lab woight gh. k <M find > : .20
= guin of pecmansat loada gk < kM find = B .20
- global load q.k <kHfind > : 8.03
Gaopm by af ckass aackbian
— Eype of Eeam :  IFE 26.5 A-Iyp
- called assekian & 172 HE 550 R
- plats B iomn =« 20
- heam weight o = gy i : 162.62
= bhaam depkh H <inn B 223.00
- Eop flange widkEh ba i B z0o.oo
- hatkam flange widbh Iy ST B soo.oo0
= Eop flange Ehicknzaa = i B 24.00
- hatbam flangye Ehickneas E R = 20.00
= weld Lhickacas a < : 12.50
- inngc d=pEh he i 8 2al.00
= depth of ecolled asckion hp i B 263.00
= fillet cadiua 3 < : 27.00
- depkh of hollow coce alab d i 5 265.00
Laading daka
Bapipmen loading an bha babban Clangs
= global accwice load [} 79 3 < KM iz : 33.61
- deaiga load Qh,.d  <kMfmE : 50.%56
=l
E=AMPLEL, QUT page 1 of 3 v

LISTING WITH M/V-INTERACTION I

The results of the calculation and the results of the M/V-Interaction are
written into the file name.out and displayed in a window. For the theory
of the results see chapter 3.

MESSAGE LIST @

This function opens the messagelist and closes it again.
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IFE - Messagelisk ) ] [
Design:
Bottom plate:
U, 45Ul ,4d: a.aa < a.zZ5
M,d«Mpl ,d: B8, 34 < 1.88
deflect. Ob,kK [mml]l fb: A, 77 4 1.58
Feduced Beam:
U, d5Upl ,4d: a.s5a < 1.88
M,d«Mpl ,d: B.95 < 1.88
ratio L Fp: 433 .22 » Z88.88

Picture 2.13  Message list

The message list shows the results of design of the actual project. The
message list is associative, that means that every user input into the
dialog-box "Edit" will be automaticly analysed by the calculating modul
and the results are shown in the box.
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3 THEORY AND RESULTS

General notes

The output file is structured in an easy-to-understand and logical way.
For each beam calculated, the user obtains 3 pages of input data and
static output, optionally together with one page of section drawing (by
clicking the print button in the main window), several pages of interaction
results or a page with results concerning the ties for edge beams.
Several typical result files are given in the annex.

The front page of each listing indicates the program name, the release
number and the release date. Furthermore the project name, the position
designation and the date of computation are given in the header. This
three values are repeated over all the pages. The pages are numbered.

Input data

The first blocks contained in the output file are dealing with input data:

- Control of input data

- Geometry of cross section
- Loading data

- Safety factors

Control of input data

This block repeats the most important input data like beam span,
distance between beams, steel grade, load definition,.. in the same form
as they were entered, to allow a fast control.

Geometry of cross section

First is indicated the beam designation derived from beam type (IFB or
SFB) an the depth of the slab.

Subsequently are given the different components of the beam (H- or T-
profile and plate dimensions) together with the theoretical weight and a
list of all geometrical data of the steel beam.

Remark The global slim floor beam weight is calculated by using a weight per

unit volume of 7850 kg/m3 for the rolled section and one of 8000 kg/m3
for the plates.
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Loading data

This block lists the values of the loads used for the calculation and
derived from the user input. The values are reproduced separately for the
loads acting on the bottom flange and leading to transversal flexion and
those leading to longitudinal flexion in the beam.

If the beam is loaded asymmetrically, the greatest flange solicitation is
given.

The index k indicates, that the load is a service load, while index d means
a design load (including safety factors).

Control of slenderness ratios

The elasto-plastic design method requires that the slimfloor cross
sections are at least class 2, in order to support the full plastic moment
without moment redistribution. The limits for the slenderness ratios are
given in Eurocode 3, table 5.3.1 and in DIN 18800, table 15.

As the beams are not continuous, only the top flange and the web are
checked. For IFB sections the program distinguishes between type A
(rolled) and type B (welded).

If the slenderness limits are not respected, the results obtained will be
wrong. The user has then to define a less slender section or to make
manually an elastic design. The program asks therefore for a new
section.

Safety factors

Along with the user-defined partial safety factors, are also indicated the
safety factors for welds and bolts which may not be changed by the user.

Ultimate load bearing capacity state

Two verifications are realised, one for the bottom flange under
transversal flexion and one for the reduced beam under longitudinal
flexion.

Bottom flange

Under transversal flexion, the bottom flange is behaving as a cantilever
beam with a rectangular cross section, on which are acting two
concentrated loads (dead weight of the concrete slab and live load).

As shear and flexion are at their maximum near the support, normally an
M/V interaction would be required. This is not necessary if Vd/Vpl,d is
smaller then 0.25, which is true in nearly every case (in 90% of the cases
even smaller then 0.03). Md/Mpl,d may then be equal to 1.0.

Reduced beam

As the bottom flange is under a bi-axial stress, it is necessary to
introduce the notion of a comparison stress like von Mises for example.
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However the static theorem from the theory of plasticity allows to admit
any (as simple as possible) stress distribution, which fulfils the following
two conditions:

. the stress distribution must be in a perfect equilibrium
. the comparison stress cannot exceed in any point of the section
the yield strength

GZM =oc+0-0c0 <f
vl X y Xy y

From here you can derive that if ox and cy are of the same sign, they can
reach both simultaneously the vyield strength without violating the
condition above. If x and oy are of different signs, one of them has to go
to zero when the other one goes towards the yield strength. The
application of these rules leads to a model where the lower area of the
bottom flange is reserved for transversal bending, while for longitudinal
bending only a reduced beam section is available.

AY4
M long
Plastic neutral axis
M trans
l:l
[ 1] ——

For SFB section the lower beam flange is reduced as well as the plate.
However, only the plate is checked explicitly, while the program controls
simply if the beam flange is sufficient, as it makes no sense to increase
one flange of a rolled beam only.

The output file indicates both the original thickness(es) and the reduced
thickness(es) of the bottom flange(s), followed by the position of the
plastic neutral axis. As the beams are only simply supported, no M/V-
interaction control is required, as one of the solicitations is zero when the
other one is at his maximum.

For information, the elastic moment of the beam is also given.

Serviceability state

Basis of calculation

Deflections are determined by assuming that the beam remains in an
elastic state under service loads (safety factors equal 1.0). In order to
check if the obtained results are liable, the program controls if the
foregoing assumption is fulfiled by considering only the bare steel
section.

For the above shown points of the section, therefore different stress
components are calculated and compared with the corresponding
admissible values.
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The meaning of stresses is as follows:

Point 1: Compression from longitudinal bending

Point 2: Maximum shear in the web

Point 3: Tension from longitudinal bending

Point 4: Von-Mises-stress from longitudinal —and transversal bending

Point 5: Von-Mises-stress from longitudinal bending and shear

Point 6: Von-Mises-stress from longitudinal- and transversal bending as
well as shear (only for SFB sections)

Ensuing deflections resulting from longitudinal- and transversal bending
are evaluated.

Deflection of the bottom flange

The listing indicates the moment of inertia of the bottom flange (for a
width of 1 meter), the arm of forces and the deflection in the load
application point under service loads.

As the element is a cantilever beam, L is equal two times the arm of
forces. In practical life, a limitation to 1.5 mm has been proved
successful.

In any case, welding causes a deformation of the plate towards the
centre of the beam, acting as a camber for SFB - and IFB type A
sections, whose dimension depends on several welding parameters.

Deflection of the beam

Even if concrete bears theoretically no stress, it can be assumed that
concrete collaborates to the inertia of the steel beam. The program adds
therefore the part of uncracked concrete contained between the flanges
to the inertia of steel.

The output file contains the deflections and deflection rates at mid-span
under dead load fG, live load fP and user-defined deflection load fQD.
See Eurocode 3 for the recommended limits. Generally a ratio of L/250
should not be exceeded . A value for cambering is also proposed..

Concerning cambering, it should be mentioned that fabrication
tolerances are about + 5 mm. Cambers smaller then 20 mm therefore
make no sense
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Natural frequency of the beam

To avoid resonance problems, the natural frequency has to be different
from possible excitation frequencies. Otherwise structural damages or at
least unwellness of people have to be expected.

Floors where people is generally walking on (office buildings,
housings,...) the frequency should be at least 3 Hz. Floors used for
dancing, jumping or rhythmic movements (fithess centres,...) require at
least 5 Hz.

The program calculates the frequency of the steel beam for the user-
defined load. Damping due to partition walls are not taken into account,
however the moment of inertia is increased the same way as for the
deflection evaluation. Nevertheless the global vibration behaviour of the
structure, which may differ largely from that of a single element,
depending on design, becomes decisive.

Recent measures taken on several reference objects lead to the following
preliminary conclusions:

In service state, a bi-directional vibration behaviour can be assumed,
therefore the frequency of the beam f; is interfering with that of the slab fo

The resulting frequency f3 can be determined as follows:

1 1 N 1

fz2  f2 f?
The frequency of the beam is determined on a simple supported beam. In
service state, this assumption may be only partly correct, as an additional
in-situ concrete or a structural screed are modifying as well the moment of
inertia as the conditions at the supports, leading to frequencies up to four
times those calculated. When using a thin autolevelling screed or a raised
floor, the calculation is correct.

Weld design

The weld between rolled section and plate is always composed by a
double fillet weld without weld preparation. The root thickness is
determined under consideration of the shear stresses, the suspension of
the bottom flange and eventually a bending moment (represented by a
couple of forces) caused by an asymmetric loading.

The calculated thickness is compared with the minimum and maximum
values foreseen in the different standards and adapted to the connected
material thickness.

Beam-to-column design

Beam-to-column joints are generally realised through traditional end
plates. The joint is designed for bolt shearing and for basic material
yielding. As the connection has only one shear level, bolt shearing is
generally decisive. As mostly threaded bolts are used instead of normal
bolts, it is assumed for security, that the shear level is always located
within the threaded section

As a standard, 4 joint combinations are given, based on the use of 2 bolt
grades (10.9 and 8.8) and 2 bolt distributions (2 and 4 bolts). Generally a
solution with 4 bolts should be retained.
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Remark If threaded bolts are used, bolt grade should be limited to 8.8.

For these 4 combinations are subsequently given the minimum thickness
of the end plate and of the column flange to avoid local material yielding.
This thickness is generally less then 10 mm.

The indicated thickness retained by the program corresponds to the next
standard available thickness.

The program designs also the weld connecting the end plate to the
beam, by determining the required weld surface as well as the length of
welds going up from the minimum to the maximum fillet weld allowed.

Remark The program does not check if the calculated length can be realised

M/V-Interaction

First is checked the shear force and second the bending moment. For a
design according to RUBIN, the listing includes also the web thickness
and the reduced web thickness.
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Tieing of the edge beams against torsion

If the edge beam was required to be tied, the result file indicates also the
position of the tie bar, the design quenching compression transmitted to
the concrete by the top flange and the design force to be tied per meter
of beam length. Furthermore the corresponding rebar diameters are
given for different distance between the tie bars.

The design of the torsional anchorage is based on following method :

During construction stage (laying on the concrete hollow slabs, putting in
the concrete infill or structural/non-structural screed) the beams are
propped in the support area of the hollow core slabs(see figure below).

.'”ll'l.'l -':h'.l'u'-'l'l' "n'.r:“. rlalll-'Jl. o stru |'|a'.r-C]|I screed

hollow core slab >
>

tarsional ancharage 'E--

A minimum of two supports per span are required.
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Before filling up with concrete, the torsional anchorage is placed either
into the system joints of the hollow core slabs, if they are wide enough to
guarantee a sufficient concrete cover of the rebars, or into some opened
cavities of the slab.

The distance between the rebars is in general 0.60 m or 1.20 m

The calculation of the torsional anchorage is based on an equilibrium
calculation between the torsional moment in longitudinal direction (Mt)
and a force couple consisting of a lateral compression force (cc*e) at the
edge of the upper flange and a tension force (Z) which will be taken up by
the torsional anchorage rebars.

=] i L - | — 'J_-:
S =z P
0 mm
1 |

Mt= P*d
in equilibrium with the force couple (Z,cc *e * a)
a : horizontal distance of the reinforcing bars

The usual load factors and the partial safety factors for materials are
considered in the calculation.
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ANNEX : EXAMPLES

EXAMPLE 1. Interior beam / Symmetric Loading
IFB A-TYP
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IFRWIN 5.30 08/04 : distributed by Arcelor Sections Commercial Page 1

Project : Example 1
Position: Interior Beam/ spmmetric

Date: 29.08.2004

cross section

5.0

feoof

Control of input data

- beam span L
- beam distance a
- steel grade

- depth of hollow core slsh d

- liwe load b,k
- permanent load g, k
- hollow core slab weight gh,k
- sum of permanent loads . k
- glohal load =

Geometry of cross section

- type of heam
- rolled section

- plate

- hesam weight o

- besm depth H

- top flange width bo
- bottom flange width bu
- top flange thickness =]

- bottom flange thickness t

- web thickness a

— inner depth he
- depth of rolled secticon hp
- fillet radius r

- depth of hollow core slak d

Loading data

Xz
<o

R =
<kN/1w2 =
<kN/m2 >
<kN/mZ =
<kN/wE >
<kN/m2 =

<kg/m>
<>
<romn>
e
<reen>
<>
<reen>
<Tue>
e
<reen>
e

Maximm loading on the hottom flange

- glohal serwvice load b,k
- design load O, d

<k
<kN/mz

7.
7.
33
26.

[T

20
80
35
50

W25
.00
.B0
.80
.05

IFE 26.5 A-Typ
1/2 HE 550 &

500 =
162,
285.
300,
00,

24.
20.
12.
241.
265,
27.
265,

35.
0.

62
oo
oo
oo
oo
oo
a0
oo
oo
oo
oo

61
36
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IFBWIN 5.30 09/04 : distributed by Arcelor Sections Commercial Page 2
Project : Example 1
Poaition: Interior Beam/ spmmmetric Dats: 29.08.2004

Loading of the heam

- liwve load P,k <kN/ : 33.15
- sum of permasnent loads Gk <kN/ 1> : 39.70
- glohal service load 2,k <kH/m> : 7Z.85
- design load o,d <kH/m> : 103.32
- @ (frequency) OQF = G + 0.25xP  <kN/w> : 47.99
- Q [deflection) QD = G + 1.00xF <kN /1w : TZ.85

Control of slenderness ratios h/t according to table 5.3.1
- weh : 17.12 « 40,19
- flange : 6.23 < 2.93

Safety factors accoxrding to EC3, ENV 1993-1-1
Partial safety factors

- liwve load 50 1.50

- permanent load =& 1.35

- resistance =M 1.10

- assenblies =M : 1.25

- melds =Mha : 1.25

- wield strength fy,k  <H/mmi> : 345,00

- design yield strength fw,d <N/ > : 313.64
Elasto-plastic design (EC3, ENV 1993-1-1)

Bottom flange

- design shear force W, d <kl m> : 50,36

- plastiec shear resistance Vpl,d <kN/mw> : 3621.56

- v, d/vpl,d : 0.01 <« 0.25

- design bending moment M, d <kNem/m>  : 1035.51

- plastic mowent resistance Mpl,d <kNew/m> 3136.36

- M,d/Mpl,d : 0.34 <« 1.00

Reduced heam

- kottom flange thickness t e : 20.00

- red. flange thickness tr I : 18.15

- ¥pl,top (to bottom of top flange) oo : 195.41

- ¥Epl,bottom (to top of bottom flan<ans : 45.59

- design shear force W, d kN> : 371.96

- plastic shear resistance Vpl,d <kN> : T46.76

- v, d/vpl,d : 0.30 < 1.00

- design bending moment M, d <k Nz : EED. 53

- plastic mowent resistance Mpl,d <kNm> : T0Z.84

- M, d/Mpl,d : 0.95 <« 1.00

- elastic moment resistance Mel,d <kNm> : 61064
Serviceability state

Stresses under service loads (cof manual)

- ¥ top elastic <o : 15.99

- ¥ hottom elastic <o : 12.51

- Ix steel besw only <crmd= : 31124

- Compression in point 1 <kN/cm2>  : 24.25 max. 34.50

- Shear in point 2 <kN/cmi> 8.23 19.92

- Tension in point 3 <kN/cmZ> 18.98 34.50

- Won-Mises stress in point 4 <kN/cmZ> 26.39 34,50

- Von-Mises stress in point 5 <kN/cm2> 17.47 34,50
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distributed by Arcelor Sections Commercial Page 3

Date: 209.08.2004

Deflection of the hottom flange

- mowent of inertia

- arm of forces
- deflection under Ob,k

Ik
zu
th

Deflection of the unreduced bheam

— composite mowment of inertia
f&

- deflection under &

- ratio

- deflection under P

- ratio

- deflection under oD

- ratio

- recommended camber

L/fG
fF
L/fP
foo
L/f0n
fo

Fregquency of the unreduced beam

- composite mowent of inertia

- frequency under QF

<crod Sm
<
<

<ord >

I

<Irrn=

<IN

<IN

comid >
<Hz>

Weld design (profile - bhottom flange)

- fillet weld
- design weld stress

- design weld resistance
- S, v/ S, d

=A%)
SV
S, d

<R
<N/ mand =
<t =

Beam-to-column design EC3, ENV¥ 1993-1-1

Required thickness of the end plate or of the column flange

BE.67
208.75
o.77

33237
19.90
361.7
16.62
433.2
36.52
197.1

20

33237
3.6

4.0
172 .49
261.73

0.66

<

Control of the bearing stress for a shear connection
[alpha L: Z.3) when using

- Z holts
- 4 holts
- 2 holts
- 4 holts

M30 8.8
MZO 8.8
M30 10.9
MZ0 10.9

min
min
min
min

HHHA

H

<X
=X
=X
<

Recommended end plate thickness T <wea>

6.0%
4,56
6.08
4,56
10.0

1.50

300
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EXAMPLE 2: Interior beam / Asymmetric Loading
SFB-TYP
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.. IFBWIN - EXAMPLEZ
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Prejaat : Exampds £

USER MANUAL IFBWIN ANNEX : EXAMPLES o 34



IFBWIN 5.30 08/04
Project : Exampls 2
Position: Interior Beam / asymmetric

distributed by Arcelor Sectiops Commercial

ARCELOR SECTIONS COMMERCIAL

Arcelor Group

Page 1

Date: 29.058.2004

cross section

2400

10,03 4

Control of input data

- beam span L
- steel grade
- liwve load :

left Pl

cenkter Pe

right Pr
- permanent load :

left =l

cenkter e

right Gr

Geometry of cross section

- type of heam
- rolled section

- plate
- beam weight =]
- beam depth H

- depth of rolled section hp
- width of rolled section b

- flange thickness =]
- weh thickness

- inner depth he
- fillet radius r
- plate width bu
- plate thickness t

- depth of hollow core slab d

Loading data

Maximum loading on the hottom plate

<kN/ >
<kN /o
<kN/ >

<kN/ >
<kN /o
<kN/ >

<o/ o
8 (1111 0eg
<
8 (1111 0eg
<
<
8 (1111 0eg
<
8 (1111 0eg
<
8 (1111 0eg

- global service load b,k
- de=zign load b, d

<kN /o
<kN/ >

7.20
3333

g.30
0.oo

9.50
0.oo
12.96

SFE Z6.3

HE 220 M

430 = 10
151.71
250.00
240.00
226.00
26.00
15.50
188.00
15.00
430.00
10.00
2e65.00

35.54
30.47
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ITFBWIN 5.30 08/04 : distributed by Arcelor Sections Commercial Page 2
Project @ Exampls 2
Position: Interior Beam / asymmetric Date: 29.08.2004

Loading of the heam

- liwve load P,k <kl o : 24 .88
- sum of permanent loads Gk <kH /1> : 29.98
- global service load 0.k <k : 54.86
- design load o, d <k : 77.79
- @ (frequency) OQF = ¢ + 0.25xPF  <kH/w> : 3e.z0
- Q [deflection) QD = ¢ + 1.00xP <kN /1 : a4.86

Control of slenderness ratios bft accoxrding to tabhle 5.3.1
- weh : 0.81 « 30.92
- flange : 4,35 « 8.95

Safety factors according to EC3, ENV 1993-1-1
Partial safety factors

- liwve load S0 1.50

- permanent load =l 1.35

- resistance =M 1.10

- azszenblies sMb 1.25

- welds Shha : 1.23

- yield strength fy,k <N/ moml> : 345.00

- design yield strength fv,d <M /1 > : 313.64
Elasto—plastic design (EC3, ENV¥ 1993-1-1)

Bottom plate

- design shear force W, d <k : 30.47

- plastic shear resistance Vpl,d <kH/w> : 1810.78

- v, d/vpl, d : 0.03 <« 0.25

- design bending moment M, d <kNem/m> 338012

- plastic mowent resistance Mpl,d <kNewm/m> T84.09

- M, d/Mpl,d : 0.4 « 1.00

Reduced heam

— hottom plate thickness t < : 10.00

- red. plate thickness tr It : 8.77

- profile flange thickness e e : 26.00

- red. flange thickness er < : 25.33

- Hpl,top [to bottom of top flange)-Cmm> : 189.56

- Epl,bottom (to top of plate) e : 24,44

- design shear force v, d <kN> : 280.04

- plastic shear resistance Wpl,d <kN> : 820.58

- v,d/vpl,d : 0.34 « 1.00

- design hbending moment M, d <k : 504.07

- plastic moment resistance Mpl,d <kNm> : 513.42

- M, d/Mpl,d : 0.98 < 1.00

- elastic moment resistance Mel,d <kNm> : 420,34
Serviceability state

Stresses under service loads {(of manual)

- ¥ top elastic <o : 14.79

= I bottom elastic <Cr : 10.21

- Ix steel heam only <cmd : 19826

— Compression in point 1 <kN/cmZ> 26.52 max. 34.50

- Shear in point 2 <kN/cmZ> 5.8o9 19.92

- Tension in point 3 <kN/cm2> 18.30 34.30

- Von-Mises stress in point 4 <kN/cmZ> 28.29 34,50

- Von-Mises stress in point 5 <kN/cmZ> 17.43 34,50

- Von-Mises stress in point 6 <kN/cm2> 18.55 34,50
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IFBWIN 5.30 02/04 : distributed by Arcelor Sections Commercial Pags 3

Project ! Exampls 2
Position: Interior Beam / aspnmet

ric

Date: 29.02.2004

Deflection of the plate

- moment of inertias Ik
- arm of forces z1
- deflection under b,k fh

Deflection of the unreduced he

am

- composite moment of inertia

- deflection under & fiz
- ratio L/
- deflection under P fP
- ratio L/
- deflection under QD fo
- ratino L/
- recommended camber fr

fe

P
L
fon

Fregquency of the unreduced beam

- composite moment of inertia
- frequency under OQF

<cmd Smx
CHer
=ans-

<rornd -

LI

(1=

R (=g

R (=g

<omd -
<Hzx>

Weld design (profile - hottom flange)

- fillet weld =10
- design weld stress S
- design weld resistance =10
- Sw, v/ 3w, d

’V
,d

T
<N/ ranZ >
<N/ rewnZ =

Beam-to-column design EC3, ENV 1993-1-1

8.33
£7.00
0.21

209845
23.80
30Z2.5
19.76
364.5
43,36
165.13

24

20985
3.3

4.0
T4.78
261.73
0.29

a0a

Reqgquired thickness of the end plate oxr of the column flange

Control of the bearing stress for a shear connection

(alpha L: Z.3) when using

- 2 holts MZ27 8.8 min T
- 4 holts MZ0 &.8 min T
- & bolts MZ4 10.9 min T
- 4 holts MZ0 10.9 min T

R (g
<o
<In
<o

Becommended end plate thickness T <o

5.08
3.43
3.72
3.43
10.0

EXAMPLE 3: Edge beam
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IFBWIN 5,50 08/04 : distributed by Arcelor Ssctions Commercial Page 1
Project @ Example 3
Position: Edgs Beam Dats: 29.09.2004

cross section

L&Z.B

233,40
ZEE.D

(GL=E.0]

1B

Control of input data

- beam span L I : 7.20
- steel grade : 3335
- liwve load :
left Pl <kN /1o : 0.0oo
center Pe <k : 0.0a
right Pr <kN /1o : 15.58
- permanent load :
left sl <kN /1o : 5.00
center Go <k : 0.0a
right Gr <kN /1o : 19.96

Geometry of cross section

- type of beam : IFE 26.3 A-Typ
- rolled section : 1/Z IFPE © 500
- plate : 00 x 18

- beam weight o <o/ o : 96.86

- beam depth H IR : 271.00

- top flange width bo < : 202.00

- bottom flange width bu IR : 200.00

- top flange thickness e < : 19.00

- bottom flange thickness t IR : 18.00

- webh thickness a < : 1Z2.00

- inner depth he IR : 234.00

- depth of rolled section hp < : 253.00

- fillet radius E i : 21.00

- depth of hollow core slsh d < : 265.00

Loading data
Maximum loading on the bhottom flange

- global service load b,k <kN /1o : 35.54
- design load Ch,d  <kN/m> : 50,32
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IFBWIN 5.30 08704 : distributed by Arcelor Sections Commercial Page 2
Project : Example 3
Position: Edgs Beam Date: 29.09.2004

Loading of the bheam

- liwve load P,k <k : 15,58
- sum of perwanent loads Gk <kN /1> : 25,93
- global serwvice load ok <kN/ 1> : 41.51
- design load o, d <k /> : 58.37
- 0 [(frequency] OQF = & + 0.Z5xP  <kN/m> : £9.82
- 2 [deflection) 2D = & + 1.00xF <kN /1o H 41.51

Control of slenderness ratios bft according to tahle 5.3.1
- weh : 17.75 < 48.46
- flange : 53.32 < 8.95

Safety factors according to EC3, ENV 1993-1-1
Partial safety factors

- liwe load =0 1.50

- permanent losd =G 1.35

- resistance =M 1.10

- assemblies =Dk : 1.25

- welds Shha : 1.25

- yield =trength fy, kb <N mmZ> : 345.00

- design yield strength fyw,d <M/ > : 313.64
Elasto-plastic design (EC3, ENV 1993-1-1)

Bottom flange

- design shear force V,d <kN/ 1> : 50,32

- plastic shear resistance ¥pl,d <kN/m> : 3259.40

- v, dfvpl, d : 0.02 « 0.25

- design hending moment M, d <kNew/m>  : 794,99

- plastic moment resistance Mpl,d <kNem/m> 2540.45

- M, d/Mpl,d : 0.321 « 1.00

Reduced heam

- bottom flange thickness = e : 15.00

- red. flange thickness tr I H l6.46

- HEpl,top (to hottom of top flange) <o : 162.83

— Hpl,hottom (to top of bhottom flan<men> : 71.1%7

- design shear force W, d kN> : 210.14

- plastic shear resistance Vpl,d «<kN> H 625.70

- v,d/vpl,d : 0.33 < 1.00

- design bhending moment M, d <k N : 378.26

- plastic moment resistance Mpl,d <kNm> : 389.84

- M,d/Mpl,d : 0.97 < 1.00

- elastic woment resistance Mel,d <kNm> : 334,43
Serviceability state

Stresses under service loads (of manual)

- ¥ _top elastic a3 : 15.02

- ¥ bottom elastic Redud ({3 : 12.08

- Ix steel besm only <crd - : 16015

- Compression in point 1 <kN/cwmi> 25.23 max. 34.50

- Shear in point 2 <kN/cmZ> 5.149 19.92

- Tension in point 3 <kN/cmiz Z0.z9 34.50

- Von-Mises stress in point 4 <kN/cmiz> 27.03 34.50

- Von-Mises stress in point 5 <kN/cmi> 158.79 34.50
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IFBWIN 5.30 08/04 : distributed by Arcelor Sections Commercizl Page 3
Project : Example 3
Position: Edge Beam Date: 25.09.2004

Deflection of the bhottom flange

- moment of inertia b <crod 1 : 48 .60
- arm of forces zu <pern : 158.00
- deflection under ¢h,k fh B s : 0.46 < 1.50

Deflection of the unreduced heam

— composite moment of inertia <crmd- : 16680
- deflection under & fix Baioies : 25.90
- ratino L/fG : 278.0
— deflection under P fF Baioies : 15.56
- ratino L/fP : 462.6 » 300
— deflection under QD fob Baioies : 41.47
- ratio L/fCD : 173.6
- recommended cawber fo R H 30

Frequency of the unreduced beam
- composite moment of inertia <ond : 16680
- frecquency under QF <Hzx> : 3.3 » 3.0

Weld design (profile - bottom flange)

- fillet weld =V I : 4.0
- design weld stress S, <N /1o > : 192,60
- design weld resistance S, d <N/mom2 > : 261.73
- 8w, v/Sw, d : 0.74 < 1.0

Beam-to-column desi¢gn EC3, EHV 1993-1-1
Bequired thickness of the end plate or of the column flange

Control of the hearing stress for a shear connection
[alpha L: 2.3) when using

- 2 bolts MZZ 8.8 min T > : 4,68
- 4 bolts Mle 8.8 min T > : 3.22
- 2 bolts MZZ 10.9 min T - : 4,68
- 4 bolts Mle 10.9 min T - : 3.22
Recommended end plate thickness T <o : 10.0
Weld design (fillet weld):

- reg. weld area  Aw <ot * 2 : 8.0
- reqg. length for & = min = 3.0 <mm> : 135.0
- reqg. length for = 4.0 <o : 105.0
- reqg. length for a = 5.0 <o : 85.0
- reg. length for a = 6.0 <= : 70.0
- reg. length for & = max = 7.0 <> : 60.0

USER MANUAL IFBWIN ANNEX : EXAMPLES e 41



	1 INTRODUCTION
	GENERAL REMARKS
	START MENU

	2 USER INTERFACE
	PROGRAM WINDOW
	MENU BAR
	FILE
	New
	Open
	Save
	Save under ...
	Print
	Page setup
	Last edited files
	Exit

	EDIT
	General  parameters
	Design method
	Safety factors
	Project description

	System parameters
	Type of section
	Asymmetric position of the bottom flange
	Beam span
	Beam distance
	Depth of the HCS
	Admissible difference between beam and HCS

	Section parameters
	Standard wide-flange section
	Steel grade
	Standard
	Steel Grade


	Bottom flange
	Width of bottom flange
	Thickness of bottom flange

	Load Data
	Symmetric loading
	Asymmetric loading
	Loading
	Distance left load to the border
	Tieing the edge beam
	Percentage of live load

	M/V-Interaction

	OPTIONS
	English
	French
	German
	Settings

	RESULTS

	FUNCTION BAR
	NEW
	OPEN
	PRINT
	SAVE
	SAVE AS ...
	ZOOM
	ZOOM WINDOW
	ZOOM OUT
	UNDO
	REDO
	LISTING
	LISTING  WITH M/V-INTERACTION

	MESSAGE LIST

	3 THEORY AND RESULTS
	General notes
	Input data
	Control of input data
	Geometry of cross section
	Loading data
	Control of slenderness ratios
	Safety factors

	Ultimate load bearing capacity state
	Bottom flange
	Reduced beam

	Serviceability state
	Deflection of the bottom flange
	Deflection of the beam
	Natural frequency of the beam

	Weld design
	Beam-to-column design
	M/V-Interaction
	Tieing of the edge beams against torsion

	ANNEX : EXAMPLES
	EXAMPLE 1: Interior  beam / Symmetric Loading      IFB A-TYP
	EXAMPLE 2: Interior  beam / Asymmetric Loading  SFB-TYP
	EXAMPLE 3: Edge beam


