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1 INTRODUCTION

1.1 Purpose

The INERD concept is an additional constructiveteaysindependent of analysis and design
that can be applied to reinforced concrete framesires. It intends to bring to the structure
the robustness required by Eurocode 1 [prEN 19912004 81.5.14], i.e. “the ability of the
structure to withstand events like fire, explosiangact or the consequences of human error,
without being damaged to an extent disproportioniatéhe original cause”. The particular
objective of the INERD system is to avoid progresdailure, i.e. a chain in which a local
failure at the bottom storey generates a globalraiout of proportion with the original local
problem.

plastic
. hinges

soft store ,/

after earthquake

More precisely, the INERD concept for concrete feantonsists in placing a steel profile
inside the reinforced concrete columns of the gdostorey of the building. This profile is not
considered in the structural design, which is edrmout as usual for RC structures, and is
assumed to act as a safety belt activated onlyase @f unexpected deficiencies of the
concrete under earthquake action, due for exanmpfedsence of infill panels, uncertainties
on the seismic action and in particular on itsigaltcomponent, uncertainties on the actual
concrete properties.

The essential purpose of the INERD software isdip the designer for the selection of the
most appropriate profile to be placed inside thecoete columns of the bottom storey in
order to prevent the occurrence of soft storey raeisms.

1.2 Required configuration

The software is designed for Microsoft Windows. Hodftware has been tested on Windows
XP. It should also run under Windows 2000 and Wwmsl&/ista, but this is not assured. To
install and run the software 512 MB memory and 15 hard disk space is required.

The software is developed for the Microsoft .NEdnfiework. If the .NET framework is not
installed yet, this will be done automatically hetsetup procedure. In this case additional
280 MB disk space must be available to install. MET framework.

Finally the Adobe Reader is required to view theuhes of the calculation. The Adobe Reader
is not provided with the installation file, it cdve downloaded for free from the Adobe
website: www.adobe.com/reader.

1.3 Installation procedure

In order to install the INERD software on a PC jegecute the provided installation file
“Inerd_Setup_1.0.0.exe”. The following screen apgea
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i ArcelorMittal INERD 1.0.0 - InstallShield Wizard x|

Welcome to the InstallShield Wizard for
Arceloriittal INERD 1.0.0

The InstallShield{R) Wizard will install ArcelorMitbal IMERD 1.0.0
an your compuker, To conkinue, click Mesxt,

WARMIMNG: This program is pratecked by copyright laiw and
inkernational kreaties,

L-9

t%—__‘_
L

=

ArcelorMittal

Cancel |

Press “Next” to continue.

The following screen shows the license agreemeftamch, English and German language.
Please scroll down the text box in order to reaasl ftll agreement. To accept the license
agreement click on “I accept the terms in the lsgeagreement” and then press “Next”.

i ArcelorMittal INERD 1.0.0 - InstallShield Wizard X|
License Agreement H._».‘Egé.%:::g&_
¢ %
Please read the following license agreement carefully, i
ArcelorMittal
Frangais: {English: see helow ! Deutsch: siehe unten) i’

AVERTISSEMEMT |

Le présent logiciel facilite les travaux d'étude préliminaires dans le cadre de la
conception de constructions métalliques. Sur base de méthodes de calcul selon

les principes des normes appliguées, il permet d'effectuer un certain nombre de
verifications dans le but de pouvoir évaluer une solution dans le cadre d'un
prédimensionnement. Le logiciel ne permet pas d'analysertoutes les situations et
d'effectuer d'une fagon exhaustive tous les calculs justificatifs requis pour une

etude d'exécution gqui nécessite dans tous les cas le recours au conseil d'un LI

% I accept the kerms in the license agreement: Print |

™ I do not aceept the terms in the license agreement

IrskallEhield

« Back I Mexk = I Cancel |
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On this screen you can specify the installatioddol Press “Next” to continue.

i'._w!,'J Arcelor™ittal INERD 1.0.0 - InstallShield Wizard ﬂ

Destination Folder —

Click. Mext ko inskall ko this Folder, ar click Change ko install to a different Folder,

rcelorMittal

G Inskall Arcelortittal INERD 1.0.0 ko
C:\Programmel ArcelorMittal INERDY, Change. .. |

IrskallEhield

Now click “Install” to start the installation prose.

i'._w!,'J Arcelor™ittal INERD 1.0.0 - InstallShield Wizard ﬂ

Ready to Install the Program f%h
ArcelorMittal

The wizard is ready to begin installation,

IF waou wank ko review or change any af your inskallation settings, click Back, Click Cancel ka
exit the wizard.

Current Setkings:

Setup Tvpe:

Camplete

Destination Folder:
i\Programmelarceloriittall INERD,

IrskallEhield

« Back

Cancel |
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Press “Finish” to quit the installation procedure.

i ArcelorMittal INERD 1.0.0 - InstallShield Wizard x|

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Arcelortittal
IMERD 1.0.0, Click Finish to exit the wizard,

[ —

AN

ArcelorMittal

< BETh I Eirish I Cance|

INERD is now installed on your PC.

1.4 Launch INERD

To launch the INERD software click on the INERDnaon your desktop, or select
“Start>Program File® ArcelorMittal> INERD—>INERD 1.0.0".

1.5 Examples

You can find some example files in the folder “BIRD installation folder>\Examples\”
(In a typical installation this folder would be ‘€rogram files\ArcelorMittaNINERD\
Examples\”. For guidance to open INERD files refieesis made to section 2.2.1)
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2 DESCRIPTION OF THE GRAPHICAL USER INTERFACE

2.1 General

2.1.1 Description of the main window

The general layout of the main screen is similarnmost software’s in the Windows
environment and includes from the top to the bottom

Ygp ArcelorMittal INERD 0.9.8 beta - [Example LIrd] & x|
7 Fichier Edit View Caloulaton Tools Windows Help -8 X
) (B | o6 b T | B
Project Irfo_| Column section | Inerd profie | Layots | Loading | Resuits | ; 1 i
e Column section [mm]: Site layout [mm]:
Client name:

Ressarch Canter
56, us de Linembourg
- 4009 Esch/Alzetie =

y

210+

[Arcelorhital 220 4 s
Clint adaress:
Long Carbon Europe = 020 ;

PR 1. S—
&
+-560 =

~ Project information Z p20
Project no Project name.

[a-55-08 [inerd example 1 F— 70—
Postion o Position name: i
oot [Example 1 Inerd profile [mm]: e ﬂ !

0 3000 — 400k

Project created. Project modified: ¥
13/08/2007 - 14:14 1/08/2008 - 11:15

+-560 -+

Q

A -

Comment: Asupper =
| This example has been provided by the Université de Ligge. - \ ;
'

et
[P R

—Company information —
Company name: Z HE140B a5

Feldmann = Weynand GmoH 140
27—t

Company address

Pauwelsstr 19
52074 Aachen
Gemany

No. Type Llevel Message

Company designer:
B

[©0Ews ][ 1.0Wanings |[@aHns |

%, Data messages (0} Log messages (@)

- Title bar,

- Menu bar,
b= File  Edit  Wiew  Calculation  Tools  Windows — Help

- Tool bar,
pER XD e 6@
- Set of tab-sheets,

Froject Info l Colurmn sectiu:unl [nerd prnfile] Layu:uutl Lnadingl Hesults]

- Graphical area,
- Warning/errors table,
- Status bar.

"Menu" bar contains:
"File" menu,
- "Edit" menu,
- "View" menu,
- "Calculation" menu,
- "Tools" menu,
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- "Windows" menu,
"Help" menu.

"Tool" bar includes the classical Windows buttoNg\{, Open, Save, Print, Cut, Copy, Paste,
Undo, Redo) and 2 specific Inerd buttons activatagpectively the following modules:

- Module "Start full data checl' @

pallf

- Module "Start calculation to perform all design ck&"

Note that access to the module "Start full datackhes not possible when the option
"Optimise profile” is activated in the tab-sheee¥rlts" (See later for more information).

The different tab-sheets are:

- "Project Info",

- "Column section”,
- "Inerd profile”,

- "Layout",

- "Loading",

- "Results".

2.1.2 Data and results files management

When saving the project ("save" button or "save ‘ag.the "file" menu), all project data are
stored in &.Ird file.

'y Arcelortittal INERD 0.9.8 beta - [Example Lird] =18 x|
i Fichier Edit View Cakston Took  Windows  Help -& %

aml =1 _ T

| e | - @ [T/e ) xS & | & @& [o% - | @ | A e | ] =
—Calculation options — =
™ Optimise profile :‘

I o) ekt i Project:  Inerd example 1/ Example 1 Page 1 of 18

[V Check seriss Client:  ArcelorMittal

I7 Check series

[¥ Check series
1 Project information

Note:

The profiles are ordere
sectional area.

Client name: ArcelorMittal
Fgateiliii—— Client address: Long Carbon Europe
HE 140 B ¢- Research Center

66, rue de Luxembourg

~INERD condtion chec L- 4009 Esch/Alzette

Condiion 1: s -
Conditon 2 ucizw

Project number: A-55-06
Condiion 3:  ugys = 5
Conditon & ucie - Project name: Inerd example 1
Position number: 001
Position name: Example 1
Comment: This example has been provided by the Université de Liége.
Company name: Feldmann + Weynand GmbH r
Company address: Pauwelsstr. 19
52074 Aachen
Germany
Company designer: F+W
kd|

Outputlevel:  [Graphics & System & Detailed resuts. =) Output setings | oee | |-
[ I "

Optimise profile

During data introduction and after processing, labée data and results can be viewed and/or
printed through the "outpout"” file (adoBelf format). This file can be created through "File"
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menu ("Output”), through tab-sheet "Results" ("Shtamwtput”) or by clicking "Output” button
in the tool bar.

A scroll list at the bottom of the "Output” windadlows defining:
- "Output level"
0 "Graphics & System & Detailed results”
0 "Graphics & System & Results"
o "Graphics & System"
o "Graphics"
- "Output settings”

2.1.3 Units management

The software allows the following choice of foraeddength units.

The force units are:
- Newton (N),
- kiloNewton (kN),
- megaNewton (MN).

The length units are:
- millimeter (mm),
- centimeter (cm),
- meter (m).

When units are changed, values from data sheet®mrde drawings (when displayed) are
automatically updated according to the new uniinitedn.

2.1.4 Module "Start full data check"

This module aims at checking all data given byuser according to the rules described in the
help document "General summary of the technologreaifications” based on Eurocode 2
and 8 rules.

2.1.5 Module "Start calculation to perform all design ck&"

This module has two possible uses:

a. Check whether a given profile fulfils all reqenments in terms of
- INERD design conditions
- Profile anchorage check

b. Choose the optimum profile to be used for amis@ncrete configuration

It provides also additional outputs (anchorage tlerad the profile, spacing of stirrups in the
anchorage zone and thickness of the end plate).
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2.2 "Menu" bar

2.2.1 File

This includes the following items:
- "New" - re-initialisation of all the data in ord&r create another project,
- "Open" - loading of an existing file,
- "Close" - closing of the active project,
- "Close all" - closing of all the projects opened,
- "Save" - saving project in the active file (i.defname displayed in the status bar). If
no specific file name displayed, equivalent to "&as..",
- "Save as.!. - saving project in a file for which the user icates a new file name,
- "Output" - opening "output” file,
- "Exit" - leaving the program.

Iy ArcelorMittal INERD 0.9.8 beta - [Example 1Ird]
i+i| Fichier | Edit View Calulaton Took  Windows  Help

New i+ =

— ¥ open crl+o Eo B i L
P profe | Layout | Loading  Resuls |

Save as

= Output Ctrl+P

i :
ta therr cross —
2.2.2 Edit
This includes the classical following items:
_ llUndoll,
- llRedOu’
_ llCutll’
- "COpy",
- "Paste".

Iy ArcelorMittal INERD 0.9.8 beta - [Example 1Ird]
<] Fichier | Edit | View Calulation Tooks  Windows  Help

g

Project Info | Layolt | Loading  Reauts |

~ Caleulationy

o Cut Ctrl+x
Copy  Chl+C
Paste  Cul4¥
I7 Checksenes FE
¥ Check series HD
7 Check series UC
[¥ Check series IPE

I Optimig

2.2.3 View

This includes the following items:
"Toolbar",
- "Statusbar",

and allows showing or hiding the corresponding bars
+ Fichier Edit | View | Calculation Tools  Windows Help
3 l[¥] Toober
== '_ Statusbar
Project Info | Column section | Inerd profie | Layout | Loading  Reats |
—Calculation options
™ iOptimiss profils:
7 Check series HE
¥ Check series HD
¥ Check seriss UG
¥ Check series IPE

2.2.4 Calculation
This includes the following items:

10
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- "Start data check" - Checking all data accordingh® rules described in the help
document "General summary of the technologicalfications”,

- "Start calculation" - Starting either the verifiat of the composite column with a
steel profile defined by the user or the optimmatf the steel profile to place inside
the reinforced concrete section column (if the aptioptimise profile" is ticked in the
tab "Results").

These two items have the same function than butt&tert full data check” and "Start
calculation to perform all design checks" of theolbar and activate the modules previously

defined in 2.1.4 and 2.1.5.

< Fichier Edit View | Calculaton | Took  \Windows  Help
/] sSwrtdatacheck  F8
|| U L

Ui Startcalculation

Project Irfo | Column section

—Calculation options

I¥ Check series HE
[7 Check ssries HD
I¥ Check series LIC
I7 Check series IPE

2.2.5 Tools

This includes the following items:
"Database” - access to geometrical and materigbepties of steel profiles, steel
rebars and concrete
"Options™:
0 "General settings",
"File settings”,
"Language settings",
"Database settings",
"Units settings”,
"Default company settings".

O 0O O0OO0Oo

Y
Ba Name: Shotname:
£ Database < | [PEED =
-6 Geomehiies

-3 Rebars i~ Dimensions — Information
£ & Profiles = i

E-Er IPE I_ l—
80 mm IPFE
B IPE A4 80 e

BE IPE A B0 t Standard
5 IPE 60 2 wm mm Euronom 1957
BE IPE A 100
5 IPE A 100 &
B IPE 100 5 mm
BE IPE A4 120
BRPEA1:
BE IPE 120 Available materale
IPE 4140 5235 (Aroslorhlital)

T | [5on hesoamal PE 80
5 IPE 140 5355 (Aroslorhiital)
B IPE A 160
B IPE A 160 =5
B IPE 160
h.ArﬂEhrl-littﬂl INERD 0.9.8 beta - [Example 1.Ird] E‘ IPE &4 180

|< Fcier Edt View Caloulation | Tools | Windows Help B IPEA 180

" = | B IPE 180
8 = | g | o 5 IPE 0180

— B B BB IPE 4 200

ptions. ..
Project Info | Column section | Inerd profile [-Caysur|rosang—Tvesan: B IPE 4 200

: B IPE om0
—Calculation options B IPE 0 200 38

™ {Optimiss profile: BE IPE A2 220 [, | p—
I7 Check series HE B IPE A 220

¥ Check series HD S S B . o _»lﬂ [=][=] [H o= |
| =

A’

5244

80—

Q

¥ Check seriss UG
¥ Check series IPE |

2.2.6 Windows

This includes the classical following items:
"Cascade",
- "Tile vertical",
"Tile horizontal",

11
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- Names of the files opened.
The first 3 items can only be used when more thenoject is opened.

2.2.7 Help

It includes the following items:
- User manual
"Documents” - access to background informationt@ndoncept and on the software
(Pdf format):
= The INERD concept,
= General technical background of the software,
= Anchorage of the steel profile in usual conditions,
= Anchorage of the steel profile on a foundation,
= Practical design of transverse reinforcement,
= End-plates,
= General summary of the technological verifications.
- "About" - version number and information on thehteical partners

2.3 Description of the tab sheets

2.3.1 Project Info

This tab sheet includes the following items:
"Client information” - definition of client name draddress,
"Project information” - description of the project,
"Company information” - definition of company nanagldress and designer.

Hij ArcelorHittal HERD 0.9.8 beta - [Example 1.Ird] Hij ArcelorHittal HERD 0.9.8 beta - [Example 1.Ird]
-~~~ Fichier Edit View Calculation  Tools  Windows Help -~~~ Fichier Edit View Calculation  Tools  Windows Help
S === e ) it S i ) it

| ] L = | o g8 HIER - = | o

Project nfo | Column section | Inert profle | Layout | Loading | Resuts | Project Info._ Column section | nerd profle | Layout | Loading | Resuts |

r— Client information i Concrete section
Cliert name. Conerete material: |C25/30 b N
[Arcelortital ) o —
S gt R e Concrete cover:
s s E e = Wicth 270 m 20 mm
Research Center
56, U de Lembourg "~ Rebars

4008 Eschy) = ;

LA Exdn Ratie | Rebarmateial:  |Aceloitaal =] [S500 =

— Project infomition Comerbars 220 i | Ee 5 .
Project no: Project name & o — - |1LT&
[as506 [inerd excample 1 ot = L B
Postion no: Postion name 1% Use verical fil bars
Jom [Example 1 Fil bars [220 = e .
FORY Fil bars spacing: i [
[This example has been provided by the Universi de Lisge.

|—!‘ Use horizortal il ban ]

[ Use additional vertical siinups |

Froject crested Froject modified: [T Use addionsl herizortal timups ‘
1/08/2007 - 1474 1/08/2008 - 1115

~ Company information
Company name:
|Feidmann + Weynand GmbH

Company address:
Pauwelsstr. 19

52074 Aachen
Gemany

Company designer.
[F=wi

2.3.2 Column section

This tab sheet includes the following items:
"Concrete section™:

12
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o "Concrete material" - from C12/15 up to C90/105,
o "Height" - height of the concrete column section,
o "Width" - width of the concrete column section,
o "Concrete cover".

- "Rebars"

o0 "Rebar material” - provider and yield strengthtué steel rebars,

o "Corner bars" - diameter of the corner bars (teei$ limited to diameters of
steel rebars offered by the selected provider),

o "Stirrups" - diameter of the main stirrup (the Istimited to diameters of steel
rebars offered by the selected provider),

o "Stirrup spacing” - spacing of the main stirrups.

- "Use vertical fill bars" - definition of fill barsadditional to the corner bars on the
height of the column cross-section,
o "Fill bars" - diameter of vertical fill bars,
o "Fill bars spacing" - distance between verticdl irs (available only if the
count is more than 1),
o0 "Count": number of vertical fill bars.

- "Use horizontal fill bars" - definition of fill baradditional to the corner bars on the
width of the column cross-section,
o "Fill bars" - diameter of horizontal fill bars,
o "Fill bars spacing” - distance between horizontabgrs (available only if the
count is more than 1),
o0 "Count": number of horizontal fill bars.

- "Use additional vertical stirrups” - definition sfirrups additional to the main one and
having the same height as this main one,
o "Corner bars" - corner bars diameter of additiovmatical stirrups
o "Stirrups" - diameter of additional stirrups,
o "Offset" - horizontal distance between corner béartree main stirrup and
corner bar of the additional stirrups.

- "Use additional horizontal stirrups" - definitiot stirrups additional to the main one
and having the same width as this main one,
o "Corner bars" - corner bars diameter of additidralzontal stirrups
0 "Stirrups" - diameter of additional stirrups,
o "Offset" - horizontal distance between corner béartree main stirrup and
corner bar of the additional stirrups.

Where available, a click on the ic = provides all details related to the correspondiata,

2.3.3 Inerd profile
This tab sheet defines the properties of the @radilinsert in ground columns:
- "Material" - provider and yield strength of theedterofile,
- "Profile" - choice of the steel profile type andrdinsion (IPE, HE, HD, UC).
Only profiles that are available in the specifiedtenial and that are class 1 or 2 in
compression can be selected.

13
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"Orientation” - definition of the steel profile entation (vertical or horizontal).

-

Where available, a click on the ic = provides all details related to the correspondiata,

Ty ArcelorHittal IHERD 0.9.8 beta - [Bample Lird]

= Fcher Edit View Calulaton  Tods  Windows  Help i ArcelorHittal INERD 0.9.8 beta - [Example 1.Ird]

= Fichier Edit View Caloulation Tools Windows Help

| L = o L g
| = | g &
Froject nfo | Column section Inerd profe | Layout | Loading | Resuls |
—yiord piis Frofect Infa | Column section | Inerd prfie. Layout | Loading | Resuts |
. ~ Beam materisls
Materal [Arceloritital =] [5355 =] b )
S Concretematerial:  {C25/30 -
Profie: [He =] [108 = :
Rebar material Arcelortittal =] [5500 ~
Orertation Vertical -
~ Beam section above
ot Height: 400 mm
Orly profiles that are availsble in the spscfied materal and
that are class 1 or 2in compression can be selected. Width: 270 mm
Side concrele cover: |38 mm
B 9813 mmé
Acyiiver 98138 e
- Site
Storey height 3 n
Bay lergth: 5 n
1 Lise diferent beam section below
Height: 350 mm
Width 220 mm
Side conorete cover: |25 mm
A s 1232 e
Ak 4021 e

2.3.4 Layout

This tab sheet includes the following items:
"Beam materials":
o "Concrete material" - from C12/15 up to C90/105,
o0 "Rebar material” - provider and yield strengthtué steel rebars.

- "Beam section above" - definition of data relatedte beam above the ground storey,
o "Height",

"Width",

"Side concrete cover”,

"Asupper - Section of longitudinal rebars in the uppertpdrthe beam,

"Asiower - Section of longitudinal rebars in the lower tpafrthe beam.

© O OO0

- "Site" - definition of the bay and storey dimenspn
o0 "Storey height",
o "Bay length".

- "Use different beam section below" (optional) -idegion of data related to the beam
(or the slab) at the base the ground storey iehiffit from the beam above the ground
storey,

o "Height",

"Width",

"Side concrete cover”,

"Asupper - Section of longitudinal rebars in the uppertpdrthe beam,

"Asiower - Section of longitudinal rebars in the lower tpaifrthe beam.

o O O0Oo

14
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Where available, a click on the ic = provides all details related to the correspondiatg,

2.3.5 Loading
This tab sheet includes the following items:
- "Loading"
0 "Ngg' - Design normal force in the column correspondmgravity loads such
as considered in the seismic load combination.
The value of the design axial fordd., is given directly by the user. This
value should be evaluated as follows:
Ng, is the compression force in & &torey column due to the non seismic
actions participating in the seismic load combwrtilt may be computed
based on a weight W calculated a®/= > G, + >y [@Q,

WhereGy; are the dead loads a@y are the variable loads.

The coefficientygi,used to estimate a likely value of service loalspmputed
as: Yg = ¢ [,

Values of¢; (quasi-permanent combination coefficient as gibgrEurocode
1) andg (reduction factor given by Eurocode 8) are sumpeakin Table 1 for
usual situations. For example, in an office buiddim which all levels are used
independentlyy, = ¢ ,, =0,5% 0,3= 0,1t

Table 1. Coefficients¢; and ¢

Specific use {p; |Storey )
Cat. A : residence 0,3 |Roof 1,0
Cat. B : office 0,3 | Storeys with correlated occupancies 0,8
Cat. C: meeting rooms, places where peppl|é |Independently occupied storeys 0,5
congregate

Cat. D : shopping area 0,6

Cat. E : storage, accumulation of goods 0,8 1,0
Cat. F : traffic (vehicle< 30 kN) 0,6

- "Behaviour factor":
0 "g"- behaviour factor considered for the desigihef original RC structure.

¥gp ArcelorMittal INERD 0.9.8 beta - [Example 1.Ird]

+ Fichier Edit View Calculation Tools Windows Help

| L LN 58
Frojsct Irfo | Column saction | Inerd profle | Layott  Loading | Resuts |
- Loading

Mes: [m0 Kk

ot

N s the design nomal force in the column

comespanding to vty loads as they ars considersd

in the seismic load combination

(1aG+ TaQ.with 76 - 10and 15 =03
(- Behaviour factor

q 6

Hota:

qisthe behaviour factor considered for the design of the structure

This behaviour factor leads to DCM

2.3.6 Results

This tab sheet includes the following items:
"Calculation options™"
o0 "Optimise profile" - Activates the optimal choicéprofile.

15
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= "Check series HE": if ticked, the software will &alto account the HE
series for steel profile optimisation,

= "Check series HD" if ticked, the software will takeo account the HD
series for steel profile optimisation,

= "Check series UC" if ticked, the software will takéo account the UC
series for steel profile optimisation,

= "Check series IPE" if ticked, the software will ¢éakto account the IPE
series for steel profile optimisation,

o "Details" - Provides a table defining whether dastgnditions and criteria are
fulfilled (V) or not X) for each steel profile of the selected seriesesth
conditions and criteria are detailed in the Helgwoent "General technical
background of the software". Profiles are sortedoeding to their cross
sectional area. The optimal profile is the firsttloé list (i.e. with the smallest
cross section) for which all conditions and craeaire fulfilled.

- "Check data" - Same as the module "Start full daeck” defined in 2.1.4.

Note that access to the button "Check data" igpnesible when the option "Optimise
profile" is ticked.

- "Start calculation” (replaced by "Start optimisatiaf the option "Optimise profile" is
ticked) - Launches the module "Start calculatiopeoform all design checks" defined
in 2.1.5.

- "Show output" - Opens directly the "output” filettviall data and results.

- "Selected profile" - Shows the profile taken intc@unt during the computing. Two
arrows allows moving in the steel profiles listtedrby cross section areas.

- "INERD condition checks" - These conditions areadetl in the Help documents
"General technical background of the software" ‘@achorage of the steel profile in
usual conditions". Results of the application oferbh conditions 1 to 4 are
automatically displayed. A click on "Further result" displays additional results
related to cross section properties, anchoragekshec

(B[]
-8 x
B = B [ AE -
L= e ke
alculation details x|
Project Irfo | Calumn ssction | inerd profie | Layout | Loading Results | — INERD condiion checks ]
- Caleulation options Condiion & Site layout [mm]:
I~ Optimise profils Bl s Condtion 2 e cizw = I
[ Check seriss HE S 2 R ]'[ﬂm ¥
I¥ Check series HD ® | = Start caleulation Condition 4: ugi4 = 1417in [05.2.0] Apappar s o =}
[7 Cheok series uc R : i "
I7 Check seriss IPE —Profile anchorage check {Nods above) —| [ Profile anchorags check (Node below) — : b TE
f i 3
Nete ~0.1501 < 1.0 inode =01611 210 .
The profles ars ordersd according to their sross _ Srowoups_| A w,;
sectional area i
~ Selected profile — $ o
TReer - 2
IPE 200 (a-2848mm3 Verification OK ernqT X
==
Asupper =
~ INERD cordition checks .
Condion 1: ugys =0.7417<1.0 —Conerete section propetties 2
EIE <D 1 o1
Condiion 2 ey =0810510 Nee =229757KN Vot = 175.178KN 7] l_ oz
Condition 3 My Rac = 112,006 kNm Elg = 1.726E=D4 khim? Asjower - b :gﬂ
i, e B G
My Ro o = 761644 khim S
F— 330
—Composte section properties I~ Stes! section properties ——————————
" | My Rz comp = 185354 khim Npgz = 1011.18kN
| | Mzpecomp = 96.1674kNm Mrzp = 78.3267 kNm
Elcamg = 2.088E+04 kNm? Vrgg =286.345KkN
— Additional outputs
Lino s = B0 S aner = 135mm
Larchzzone = 1000 mm tp =102mm
[0 Erorls), 2 Waming(s)]
", Dala messages 12) ), Log messages (3)
| | Modified |verified [
& pémarrer| | (3 @ & * | 1] 20090105 Mode demplai .. | 7] Document1 - Microsoft ... | LJ¥ Arcelortittal INERD 0.9.... [[ U Calculation details «HFORBRM
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2.4 Graphical area

The graphical area comprises 3 windows:
"Column section" - Drawing of the concrete crossisa geometry,
- "Inerd profile" - Drawing of the composite crosgsen geometry,
- "Site layout" - Drawing of the global situation,clading beams above and below,
storey height, stirrups spacing and anchorage teoigthe steel profile.
A click on any dimension in the graphical area diselinks to the corresponding numerical
data in tab sheets.

I S
-8 X
Column section [mm]: Site layout [mm]:
I8 ] H
*
220 4 Asuppery == 2
v = AJ L ++
l : |8
2101 —
Z 20 A ' :’ ‘ T
s Jower
F—27 00— =1
= BE-
Inerd profile [mm]: o109 =)
Asueesr, I =
%= i T : -
ad : =
28 7
v 1‘" Asjowerz20 -0 %
= =
= .
IPE 200 4350
+1004
+—270—F
I | nn Massanas

2.5 Warning/error table

"Data messages" - Indicates err®@; warnings ™ or hints@.
For more details, just keep the mouse arrow ontdReof the error, warning or hint and a
detailed text will appear. In case of problems vd#ia definitions, a double click on t:*

or @ in the "data messages" area links directly toctireesponding data in tab sheet.

"Log messages" - Provides a record of events dwahgulation.

No. Type Level Message
- inerd profile: H profile must be specfied [
2| @ Column section Concrete must be specfied Iy
3| 8 Column section: Rebar stesl must be specified Iy
4 8 Column section: Rebar must be speciied S
5| & Column section: Rebar must be specified Iy
R -] Inerd profile: Stesl must be specfied Iy
70 Loading: The value of N_Ed must be greater than null [
-] Layout: Concrete must be specified S
3 @ Layout: Rebar steel must be speciied Iy
=] Layout: Upper reinforcement area must be greater than null [
1 @ Layout: Lower reinforcemert area must be greater than null Iy
[@116ms |[ 4 owenings | [@oHns |
\_Data messages (1) /{ Log messages (0) /

3 DESCRIPTION OF THE DESIGN PROCEDURES

See help document "General technical backgrounileogoftware™
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