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FOREWORD

The product of SCADA development is the NEW upgraded SCADA Pro. It is a new program that
includes all the applications of the "old" one and incorporates additional technological
innovations and new features.

SCADA Pro offers a single integrated environment for the analysis and design of new structures,
as well as the control, evaluation and enhancement of existing ones.

It combines linear and surface finite elements, incorporates all applicable and non-applicable
Greek regulations (N.E.A.K., N.K.O.S., E.K.0.S. 2000, E.A.K. 2000, E.A.K. 2003, Old Seismic, method
of allowable stresses, KAN.EPE) and the corresponding Eurocodes.

It offers the designer the possibility to design structures of different materials, concrete, metal,
wood and masonry, individually or mixed.

With the use of new cutting-edge technologies and based on the requirements of construction
project designers, a program was created with a number of smart tools with we can create 3D
constructions, process them in the field and build the final structure in simple steps and complete
even the most complex studies.

SCADA is a program that is constantly upgraded, evolving and adapting. The technical
department of ACE-Hellas in permanent cooperation with Metsovio Polytechnic University
engaged in its continuous development and its adaptation based on new data, applications and
needs. A "living organism" that matures!

INTRODUCTION

This manual was created to guide the designer in his first steps in the new SCADA Pro
environment. It is divided into chapters and based on a simple example guide.

Each chapter contains information useful for understanding both the program commands and
the procedure to be followed in order to insert, check and dimension a metal structure.

THE NEW ENVIRONMENT

In the new interface SCADA Pro uses the technology of RIBBONS for even easier access to the
commands and tools of the program. The main idea of the Ribbons design is to centralize and
group similar commands in the program, so that you can avoid navigating through multiple levels
of menus, toolbars and tables, and make it easier to find the command you want to use.
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5 ® e B - @) The user has the option, for the most frequently used commands, to create
his own group of commands for easy access to them. This toolbox is maintained after closing the
program and
you can add and remove commands as well as move it via "quick access toolbar
customization".

s ek i Lol

o= new SCADA Pro environment displays on the left side of the screen all entities of
[?jé oot the construction categorized in a tree format either per level or for the whole
[;_ﬁ Koo building as a whole. This categorization easy identification of any element and by
-l sroho selecting it it is displayed in a different color in the entity. At the same time, the
gﬁi’. EZfQ; level to which it belongs is isolated , while its properties displayed on the right
o m:i:iﬁjv side of the screen with the possibility of modifying them directly. This function
Empavancs 0 | can be executed bidirectionally, i.e. the selection can be made graphically on the

. E:ﬁ.ﬂfw ® | vector and the element will automatically appear in the tree with its properties

on the right of the
screen. It is also possible to apply specific commands to each element of the selected tree. The
menu of commands is displayed with the right mouse button and this menu changes depending
on the section of the program that is active.

'“:] = ““| The"Properties" list on the right is automatically populated by selecting
o : an element of the operator. It informs the user of its attributes, as well
Lo o e 3 allowing changes to them.
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1. GENERAL DESCRIPTION

Il Geometry

The metal structure under study consists of three levels with different floor plans

(1" Level 3.80m, 2" Level 6.70m, 3" Level 9.50m).

The frame structure is formed by a steel frame, while the foundation is formed by individual
reinforced concrete footings and connecting beams in both directions. For the complete
geometry see the figure below:

I Materials

For the construction of all the members of the structure, steel grade S275 (Fe430) will be used.
The modulus of elasticity is E=21000kN/cm2 and Poisson's ratio n=0.30. The specific gravity of
the steel is taken to be 78,5 kN/m3.

Il Regulations

Eurocode 0 (ECO, ENV 1990), for the determination of load combinations.

Eurocode 3 (EC3, ENV 1993), for the dimensioning of the metallic members of the carrier.
Eurocode 8 (EC8, EN1998), for seismic loads.

Eurocode 2 (EC2, EN1992), for the dimensioning of the foundation.
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I Cross sections

Pillars: HEA220
Main beams: HEA200
Secondary Beams: IPE200

Il Loading - analysis assumptions

Dynamic Spectral Method with homosynchronous torsional pairs.

The loadings according to the above analysis method in SCADA Pro are as follows:

(1) G (permanent)

(2) Q (mobile)

(3) EX (epicyclic loads, earthquake forces at XI, from dynamic analysis).

(4) EZ (epicyclic loads, ZIl earthquake forces, from dynamic analysis).

(5) Erx + (epicentric torsional moment loads resulting from the epicentric forces of the
earthquake Xl displaced by the random eccentricity +2e7tzi).

(6) Erz(epicyclic torsional moment loads resulting from the epicyclic forces of the earthquake
ZLI displaced by the random eccentricity +2etxi.

(7)EY (vertical seismic component -earthquake by y- from dynamic analysis). To

these, for this example, we will add the 3 below:

(8) S (snow)

(9) WO (wind in direction x)

(10) W90 (wind in the z direction)

In the seismic analysis only the permanent and mobile loads are involved, not snow and wind
loads which are taken into account in another "simple" static analysis scenario without
earthquake (see Analysis).

The values of snow and wind loads are arbitrarily taken without the exact calculation as required
by Eurocode 1, for the sake of simplifying the example.

On the contrary, the action coefficients 0, Y1, P2 are determined exactly as prescribed by
Eurocode_0.

Il Comments

All the commands used in this example, (and all the other commands in the program) are
explained in detail in the Manual that accompanies the program.
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2. DATA IMPORT - MODELLING

Il How to start a new study:

SCADA Pro offers a variety of ways to start a new study. Some

criteria for the choice of starting point are: the construction materials, the records available
to the designer in cooperation with the architect, the shape of the floor plan, the choice of
use

linear and/or finite elements, etc.

I In this example we will analyse in detail how to use
auxiliary dwg file for the modelling of a metal carrier.

Upon opening the program, the startup window appears on the screen, which includes a set
of commands to start the program:

T Lt |
o [ =TV
0 SCADA Pro 2-3- www.scadipro.com x
Strocroral Anabeds & Tevgs

MM TS

a2 &  Enouduon I "y Nk Tobadaion
f%‘ Exmaleuni oA Enimeia o | amereeaptmie 5ﬂ What's Hew {? Npoopapis S 3ianngs
425 \ideo—Wehinars Xpriong 4. % Nopadeiypara ¢ . B4 Yroamipitn

Pressing the left mouse button on the respective icons will result in one of the following startup
modes:

I Regardless of how you choose to start a new study,
always opens the same window where you specify a Name and path for the file entry,
a procedure necessary for the operation of the
program commands.
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The file name must consist of a maximum of 8 Latin characters and/or numbers, without spaces
and without the use of special characters (/, -,

) (e.g. ARXEIO1). The program automatically
creates a folder where it enters all your study data. The "Location" of the folder, i.e. the place where

this folder will be created, should be on the hard disk. We suggest you create a folder in C (e.qg.
MELETES), where all SCADA studies will be located (e.g. C:\MELETES\ARXEIO1)

If you wish, write some general information about the study in the "Info" field.

:
NE

S

"new": usually used when there is no auxiliary file in electronic form. The startup is
done in a blank interface. O

the designer starts by defining the stations and inserting the cross-sectionsusing the
modelling commands and with the help of the cantilever pulls.
R reviT | REVIT": read ifc files from Autodesk's Revit program.
Using appropriate libraries, it automatically identifies all structural elements
(columns, beams, slabs, etc.) with their respective properties so that the structure is ready for
analysis.

[ P R Lo L e L

T hRE

W ARCH[INE® ' _
"ArchlineXP": read xml files from ArchlineXP.

JAP 000

ETABS "ETABS, SAP2000": reading .edb & .edb files .sdb from the static programs
ETABS & SAP2000 .
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The new bi-directional communication of SAP2000 and ETABS with SCADA Pro, allows the import
and export of any project to SCADA Pro and SAP2000/ETABS, respectively.

r.- Cigen kS
bodkehs | C 2iy eFem
* Flarme Date modified Typs
man SATERIT i Fils Paldei
Duick access
Deakiep
™
Librane
This PC
¥ ,
Blebwork
_—
Rlet ol type AP 000 Mes ["a) . - Careoel
Wowdler dgazioy (M “LETAES fiaa " mehi}

"Standard Constructions":SCADA Pro has a rich library of standard constructions for all materials.
The standard constructions tool can be accessed in 2 ways: either by left-clicking on one of the
icons on the home screen, or by using the command MODEL>MODEL>MODEL>TYPICAL
CONSTRUCTIONS. A detailed description can be found in the corresponding chapter of the user
manual (Chapter 2. Modelling)

For direct access to the "standard constructions" menu:

concrete metal

< ;ﬂﬁh_ surface
l"? jl »o connections(IDEA

i StatiCa)

wooden
masonry

OBSERVATION:

I. The usual metal carriers are typical structures with continuous frames in one or both
directions with a pitched roof. They may include mullions and purlins, windbreaks and
frontal columns. In cases using the standard structures you manage to model the girder
in one go! But also in cases of more complex structures, the use of standard structures
can
provides the background on which to build a complex institution.

10
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Bl New Study

H_‘
Select the relevant icon aEt and in the dialog box

Meo MeAgtn

McAsn

Creaponi | SlaeWG

info METANARKH_MH TYTIKH

B

Foldprg: | Cimalaies

Dyvesin . Msbweaii
e
B MELETES
sl
st =
o slasils (%13
£ o1 P
o iniehget

Cancel

give a "Name" to the study. If desired, write some information about the study in the "Info"
field and specify the location of the registration within the local disk.

Il Creating the Physical Model of the construction

The layout of the commands of the new SCADA Pro facilitates the user and guides him through
the study. Starting from the "Basic" for the definition of the stations, the

"Modeling" for the introduction of the physical cross-sections, "Tools" for the necessary
interventions, up to "Dimensioning" and "Design", you manage the elaboration of each study.

In this example you will see the path followed, and many of the commands and tools of the
program, in order to better educate the user.

In detail, to create the Physical Model, the following steps are followed:

11
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Il Setting levels

@ Ee " R8UBodT -
v > : . . :
3 Boymun MovTEnnodn o By Enluinu. Mcoes Topria Au.l:lk.n:] ATCtriapoTn AemaTomoidyon Takdrpariog

/OCO + 18 € -/ KB wgn oo a8

| Tpapuiy Kishos  Tafs Rakimuve | Mevapepa fvmysaph Neserpogs Erierean Sioyoags) Mo Moliambis |8 T, Kiskoi
- - - - mbijiin - Arayl™  ooloyi
I.nqﬁ-lmlr Emibipyutiia ETEnuEng - Frimila

L]

Press the ! button and in the dialog box set the three levels of the anode by entering the altitude
of each level and pressing "Update".

Then, with "Select all" and "Without I.D.S." disable the diagrammatic function of the plates in

cases where they are absent.

X

Enstepyaoio Emmédwy XZ
NoAhanir npooBrikn Emnsduwy

MNEa oTab A Dvouq‘ ‘
EncEspyaaia

Napaiinhn perar ¥ LRI m .

AfA Ovopa Yopstpo  AAN.  IoooTaBpia 3D Enihoyr] ohowv
0.00
380.00
Epwpavian oto 30
Andkpuywn oto 3D

Tponoc Zovisong KopPow ET0Mov pe Nhéypa Empaveiakoy

1

v Eodog
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Hl Introduction of auxiliary drawing and physical sections

| ol vl *1-380.00 ~
With the help of the arrows ™ & LR
will insert the auxiliary file.
The import of the utility is done via the "Import" command

¥ Q i | 1-380.00 1 )

, activate level 1 where you

.| o = — " =
d st
:h. e, = .
H Sawe .:'_ g“: ! 1 "
d -
- Save Ag. kit
= >
.l Eimanpunyry
' ¥ (L IY]
FECO + WE-/XKHEHAB .» s @ &5 B 3D
o E-Ee i Sy = = "R TILItL i e

The drawing is displayed on the desktop allowing for pulls on the points.
Through the "Modeling" field you start the process of inserting the metal sections.

13
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simn - ABWEBed
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Select the Metal columns and set the cross-section HEA220 with angle 90 quality S275. Then with
the help of the pulls insert all the cross-sections of the columns of level 1.

'.::'w:-\.q'.'.l:\ci.-:"i A Maneitoreoo opcio
il s | THA ] AR LE o iy

8 @

AvTiypoupn Emikoihnan
Using the commands EmmEdou  EMTmESOU | copy to foundation level O the cross-sections
Clipboard
of the columns.
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STATION 1

Return to level 1 and the "

ETAL STRUCTURE'

Modeling" field to enter the beams.

First set the HEA200s at an angle of 90 and with the
help of the pulls insert them into the respective

T e ]

i el e A positions.
:.:Isl::qu: -:: lj_l‘"u 1 |m|
:l"' S "__| (F R L
S fmm| —— .
=F o e wa | |
‘ ' ’ H ; |I
pachray i
s I
il
5 @s
" NOTE: & I:..:Il-i_"‘.'-\.' o T
to insert the beams without interrupting them where they | * "l

"AutoTrim" allows you
an intermediate post.

Baaroysy L
Tl
{ad
- Tt
1] -
ToeiTEm 3
Sarsifeding _‘:
i
FLs =
2]
Limpd
Wi | W
AmrrpE s
ML e

Then, set the IPE200s at an angle of 90 and with
the help of the pulls, insert them in their

EATTR
g, | e
I-':}""Ei i Bl respective positions.
R o T
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After the import of all the physical cross-sections of the plan view
is completed, through the "Tools" group and the "Beam on
Beam" command, you create the intermediate supports, where
the intermediate nodes will be created with the subsequent
creation of the mathematical model.

* NOTE:
For T-type supports, make sure that the two beams do not intersect during insertion,
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while for the cross-type supports, insert them one above the other.

Il Copying layers and configuring floor plans

&4 @

Avtiypoen EmikéAAnon
smmedon  EmimESou
'Having completed the physical model of level 1, using the commands SHipioerc

cross-sections to level 2.

you copy the

Then you shape the floor plan according to the study, making the necessary deletions:

STATION 2

17
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From this modification, the need arises to unify the parts of the beam where the indirect
supports are no longer present.
Select the command "Consolidate Beams" and then one by one the beam sections to join the beam:

. geeroo0 - R B QRedD) =
e

Baowko MovteAomoinan Epgpdovion Epyoheio TMAcieg DopTic

T v 5] swl¢ | I

Emowvopi- ItaBepa Kerdarunon Aokog eni TovBeon Aokou Imdoipo fEvornoinon|llpooapuoyn
Bunon  onueic Mok Sokou ITuAou ™ SoKoU AoKuwv aTuAcu
Aopike oTogyEeic
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In the same way you configure level 3. Copying from level 2, deleting the extra sections and
consolidating the broken beams until the following physical model is formed:

STATION 3

19
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Il Foundation level configuration

To configure the foundation level, go to Level O:

Select the command "Pediment-Plate" and set the " ARG B ad D -
characteristics of the pediments. Mewrehonoigan | Fipaiion | Fwdein ik
P FLE G
ThE A ¥ Ewupsboia Meroiins || Tefce Mebaabomts 28
fugtap Mewspetpio [om]) vk & MThtino
Yhkd Ly 100 .{f A
Trupodoea |
= L0 | é- Ko
Mondrra r = ] A -
20125 - — "I“';' PO
Info 1] Wiew
‘ ‘ Kol
| i
Faieghs [
[ koms M | TuppeeTmg Ebdgoug s (MPajom) | 0.5

[nédiha el o Cancel

Then, insert the central skirts into the bases of the posts with the help of the pulls.
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Finally, select
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in both addresses:
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Il Creating a mathematical model

After creation of the Physical Model of the whole vector is completed, the creation of its

Mathematical Model follows, which is automatically calculated through the corresponding
command:

Ea Midstse oot Auihuon - AmorsheopoTe Asoromobty Su . :
i Sar : d k1 i MeaBnuomikd Movtého X
- X -~ & | &

1’ ] . ! j ' Enithoynr} Kavoviopoo (Adpaveiakad)
n-Bowomd Fredoges F-.-.*-rrn non Moosopumm = Cuoeoedc ¥rokoysmeos Phoso - = Iroko EC2 -
ou'™ el il Aarwtiny omikau ¥ ¥

MeTaTponf kavoviopol

@ vnohoyiopds () Adpaveiaka
() Evnpgpwon

Ynohoyiopog Adpaveiakaw -
Enipaveiav pe Tnv pefodo
TWV CUVOPIAKEN OTOIEiY

Cancel
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* NOTE:

A new feature offered by SCADA Pro, after the creation of the Mathematical Model, is the
"Prescaling" of the fields:

Mébta 4

dugmopn r.-_..;,.np.-c {em
YhEd clyme| B8 |
- - - Frupoiicyo = =
dTTo raea
. = il
_ MAdko CHLIF -
—
Inifs 3n Vs
* ‘ Lo
Kuwog i
B | ' ]
J MpodiaoTagiohoynon ries hsi | aq ;

[l awnearéaroon [ Bmmeringn) Ebdwocc

o S -

which, according to the soil tension 6(KN/m?2), the height of the footings H and the overlying soil
hs, pre-standardizes the existing footings, possibly modifying their dimensions:

as in this example where from 100x100cm they were modified to 150x150cm:

A 1BLoTnTEG o X
;: 'Ll ; 7/
Xpwpo 12 . ~
Ly
Ekova w,
y ¥
=
YAKO IKupOsE
Mowtnta C20/25
Tumoc KewTpikd
=
Ly 150.00
Lz 150.00
H 80.00
ey 39.50 M
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3. IMPORTATION OF GOODS

Il How to enter wind and snow loads in the automatic way based on Eurocode 1

In steel structures the influence of wind and snow loads is particularly important and must be

taken into account.

@ <@t n ua -
v

Sermd  Westibmneien Sppiass Erelals e Aatluny  Uemblspers Asrenssliynen Sslenins Tsdaitir

e s & & < @ uw ¥ L e ™~ B =

Bipnmng Dl Bomae) Trfipeenn Tl Lt ] Fortpusy] Eneiepyioo Fugsie o) damvpeoae) Eyrpats o | |Theoo o Bk prpoin Eugsdaim Ay o A omsAd i
- - - - -

B, funppona ¥ Aymifodmun®

Cipig il BALOT 0 11 i FOpmus ke

- unherm
1 SooTID e

Through the "Loads" module and the "Wind - Snow Loads" command group, the appropriate
tools for calculating and distributing the loads on the individual walls and roofs of the structure

can be found.

The process you follow starts with setting the wind and snow parameters according to the

location of the structure.

3.1.1 Parameters

In the wind parameters window:

ECL MAPAMETPOL AMEMOY -
Kiovonapie 1 -
Tin) | ¥nidhoeni) EALGDG A
Vgt po- and amifijn hilosms: & 300

Bryehiidng Ty fomeie noalTaror auon vha

1 : Flurwdtmta edpow (Kg'md] p LIS
_ Tinreleoric Awibivene  Cdr |
| Sinrekeatis Enayic Copason 1

T inog Eidgous
| B Mepiogn omow TD LS55 EOATETE & KT o = 15m =

1 Irman{m 10

Eirhromg Tonmypogar Saopippuearns
Teppolea effpon v | |npoceemn = | i) -500

Wim) 300
ol |
i Lafm) | 00
'] il - f ] A wops = 0
— 1 :‘:I_I'I'I:i 50
= fm) 150
1—.—1-
Ll v @{”
Tsrpkaee Tpayummrag ——r—
—l
| Agtgrmog Yookoyopdg | O} | 0A3S30ME
| Cancel
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You select EC1 and indicate the Zone, Land
Type, Topographic Configuration, and the
necessary wind values.

The Speed Factor is calculated automatically if
Auto Calculation is selected or set by the user
otherwise.
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Similarly, in the snow parameters window:

EC1 NAPAMETPOL IDNIOY O
_ Specify the Topography that determines the values
s . it of the coefficients Ce and Ct, the Zone and select for
Tonoypopl..  Kemebc Dl * | Greece Planning Condition A.

Bnmrhoomig Exfcong Ce !

- SR |
NMuesrmrn Ko y kNm3 3

| Zivn I {Maypwmoiky@rinde Lopliinoa, T piesha Adpoa,Inopele « |

Soprrio Ximvod (o omdlen mg Galoooec) S0 7

Yipdyerpo (ond oriiipn Balgooac) A ks

23054174
SopTio Weand [omh uplpeTpo A) S

Tugnpome| ApaoT Kool

=t i Case A [Luinaffing Kovormadny eing i -

Bovmeheomic ya cEmprmwd gogrio

o | Concel

3.1.2 Wall Treatment

Then, via "Edit> "Walls", we define the walls per direction for the calculation of the Equivalent
Wall.
-.!'-luw,':.!::.--_;;,. S

We start, for example, from the wall on the left,

I D . perpendicular to wind direction 0.

. give the program the length (b) and height (h) for
e — each wall (Left, Front, Right, Back), simply by

s hens clicking on and selecting each time with the

= mouse the 2 ends of the wall in the corresponding
= . direction, viewing the vector in 3D.

| | heipgmien ®

™ F——

Gur guar 15 wo ucne anarc wan sceauns that are perpendicular to the wind direction 0, in a

graphical way, using and showing the wall points to determine the length (b) and height
(h) of each section, per level.

*  For fixing the first part of the first floor:
press the next to b(m) and point with the mouse to the 2 ends of its length, then
press next to h(m) and point with the mouse to the 2 ends of its height.
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*  For fixing the second part of the first floor: Press "New" and
repeat the previous procedure.

s
! . "
‘ D ¥ b A ‘
Fenge, Spmiiead (uthoroe Amud ot ©
Enpons wyigs
[ B Ty L
1 o0 180 1.
aim] |" Pick Amigpera
Tl i s -
ey Loy
Rt
[het o T i
| wm
LT
Wm} PR
avabgprra | b
oa rrsd
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*  For fixing the wall sections on the 2" and 3" floor:

- | Press "New" and repeat the previous procedure
‘ . - ‘ until you have defined the entire view.

T At (w1

[LN SRt e
e -
e

LL] P LEET .

im sy i

ke,

Ll

------

e frtinuniysd
e T -
SECE +3C T REBE #o e @ L 5 3@
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D . ‘ Then, set the percentage of openings and press the
. . | AuTopaTog
r":::'m"'"'"' Ynohoyiapog
W R button so that the program
T t «. - calculates the dimensions of the equivalent wall.
I, - ey | ¥ il “}.v:r'al.'l
‘ = === Repeat for all four directions of the walls.
‘ o k R
i ‘
o Cornar
3.1.3 Roof treatment
Similarly, from "Edit> "Roofs",
.:-1:.:.&:: maim Freyme X . .
s asmanitsi define the type of roof, its
Inbymy oL Enncin

orientation and the dimensions

i selecting each time with the mouse

the 4 edges of the roof.

T .
e . Lo,L1,L2,L3, by pressing and
2

A 4 e

[Cnsoomuarefng; ¢
wopiapl - Mgspts {m)

L |5 (= MBS
| Pick

(&} _! (&} 5
Argprrps tagu

Fragsrjendt e {m)

ARG MRonriosy 1

L5 ] 7

el L I |
L bE @ w2 b3

Femdpay Inbyms [Dfloinon Koo | im)

Miezpd 0
h o
n

® b2

[T ] o
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£ NOTES:
* If your roof has an obstacle (snow accumulation point) select the type of obstacle from the

I.-'-\lx].lnplj akpa j

Mz ommBaia
Mz kapnuia akpa
corresponding listlMz kerhipzva dkpa and enter its height in m.

* Ifastructureis adjacent to another ~ Merrviaon Ereync [OAioBnom Xowviod] (m)
taller one, in the "Roof adjacency" field II'I.?".ELIprI ]
select the adjacent side

Misupa 0

and from the list
IMﬁ YEmviaan VI

Femvigan Ithe "Earthing". The "Roof Coordination" field is modified accordingly enter the

necessary geometric characteristics. "OK" to save the
parameters.
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3.1.4 Wind Show
With the command "Show" > "Wind", you can see for each wind direction the distribution of
pressure per height with the coefficients Cpe+, Cpe-, Cpi, for each wall and for the roof.

KaTinvps Miosg, Avlpo = =

e S 0 | Tohps Aprampd (oo Bolona By~ | [Cpaie) - Tatgn Mol v gt - e

Fael 0 Hae 8. W) farh 30 a1 0 Far L B0

3.1.5 Snow Show

Similarly, from the next option you can see the snow load distributions on your roof during EC1.
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Kertieruia urk Mo prtbenn Katpies, W oot Gagriou Mermat

P Ao || Cowqz  Congwio el TP Aurn | oz : Caneal
st e, iy
Lape | Corea {1 [ Hooniaw Case  Cism i) =] 30w | -

EvsTeinor ey, QOpROL POOIEN

Lntssn

Temamn

Cane ji

Canm i

In the dialog box select from the lists on the top left the number of the "roof", the "opening"
Case ICase (i) "’I

meaning the number of the frame, in case you have more than one, and the "Case
for the distribution of the snow load.

Also check the checkbox next to "Load" to see the load values and next to "3DView" to get the
snow distribution in the following illustration.
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3.1.6 Matching members

The next step is to define the zones. This is to determine the distribution of pressure (wind and
snow) on the structural elements of each facade and roof.

Select for the wall and roof members the influence zones, i.e. the width of the pressure surface,

Left and Right of the member and make on the members of the member you want to
assign.

| The Left and Right widths are referenced to the local Irbhog s
x-axis (the longitudinal) of the member. We are ) &
. APIETEPA AESIA
assumed to be at the member's start node (i) and
looking at the end node (j). APIETEPA
AESIA
In detail:
For example, if you want to set the zone of influence Avrsreuge Mo X
Of a Wa“ LEft pOIe: Toigog Apotood (aoderog Seufmspome 0} k-
Npooinen Mrkon

Tiwes Empods (m)
AR TED i

—— Fick
Bebth 0

Mipdevioude Qe Tuow MEko [Toixon-Opogan )

Mndovinpic Mok Cancel

First you need to know the width of the zone that the two successive poles will share. With the

help of the Tools and the "Length-Angle" command, measure the distance between the two poles
(dZ=190cm):
e ERE=

.T“th'-:l_-ﬁ -1 o N 1
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Each pole will receive half of the pressure in the zone with a width equal to the distance between
them, i.e. 190/2 cm = 0.95 m on the left for the right pole and on the right for the left.

AvnioTtorygio Mehuwv X
Toiyog ApioTepd (kafeTog Sizul.avepou 0) A
Mpootifkn Mehav

Zuweg Emiporig (m)

Pice ks |

Avniotoryic Mehwv X

Toiyog AploTepd (kaBeTog dicul.avipou 0) ~
NpooBrikn Mehov

Zaweg Emporig (m)

Pi :
= e

Mndeviopog Ohov Twv Mehiw (Toiwv-Opopav)

Mndeviopdg Mehav Cancel

I NOTE: In each Pick you can select more members and assign the same influence zone
width.

Similarly you define the zones of influence on all members of all walls and roofs.

@ 4o ABUBed - T theelDOW - Sendsirols 1284

T

N | M i A\ Tk BT ‘ BE-a
. _ ’ % P B, LD
LI L6 & & g RTTR | » - oy E o B
Te-zemmn e = x ¥ Emboes FTILiL TR0 T T A= LA SrUay e Iosuapm E T S L RIS EL L i Fre=gro
£ XA LQOOR R A mm i S A REREL OO LY x
itk iy W o Wi
8 i & E
554 - 3950 ewBing biuhar e
LY, T it
bl a L Hpuun P
=il s = Bt ss3eas.
1 5
s
-y
Iy D, T s (T Clampn] |
. ey
Iy Flgis | Corne 3 Haat
p 1
_' i Ly L LA A8TL

Mndeviopdc Ohwv Tow Mehow (Toiywv-0popav) I reset the zones for all
’

I NOTE: Pressing
the members of all facades of the building, while[ withJRRYIoHOS Mehav , only the zones of
the members of the selected wall or roof are reset.
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3.1.7 Results

Last command, the "Results" command.

ATIOTEAESMATA - ATTOAOSH ®OPTION In the dialog box, in the "Load
Performance" field there are two

Anédoan DopTiov sections;
Aveliag . o 10 290 P - the wind loads, 4 loads for
. Tuxn- . .

Cpe_p+Cpi |3 7 1 |15 TUnIKS | mig each of the 4 directions, for a
ropco |7 5 — coset [19 1122 total of 16 loads, and ‘

- snow loads, 3 loadings for

: 3 9 13 17 ii 20 23 . .

Cpe_n+Cpi Case . typical snowfall (random is not
Cpe_n-Cpi |6 10|14 |18 Case |21 | % applicable to the

Greece).

Maypapr) Ohov Twv GopTiey (oTIg popTioaig Avepou-Xioviod) The numbers shown in the fields are
Anddoon @opTiev ata MEhn (ano Avepo kar Xidvi) the numbers of the Ioadings.
Zevapia
AnoTeAéopaTa
A\rsuoq 0 Néo Zevapio W
[#] Avepoc 90 Neo Zevapio A
[+] Avepoc 180 Méo Zevapio v
[+] Avepoc 270 Méo TEvapio v
[ 316w Tumks Mo Fevdpio v
X|6V| TuynuaTike Méo Tevapio W
Anpioupyia Zevapioy Avaiuol
|
Permanently

Charge 2: Mobiles

and now another 16 loadings are added for wind (from 3 to 18) and 3 for snow (19, 20 and
21)

Select to command Anddoon @opTicw oTa Mehn (ano Avepo kal Xiow) to to

attribute loads of wind and of snow to members the construction, or
members the construction, or

Miaypapn Ohow Twv DopTiov (oTIg popTioeg AvEpou-Xioviod) delete them all

The "Scenarios" field contains a list of all possible analysis scenarios, which are automatically

generated via the command ! Anproupyia Zevopior Aviuan
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* So SCADA Pro, in addition to automatically calculating distribution of wind and snow loads,
automatically creates all the analysis scenarios.

Scenario x
EnavapiBunon
Adwvanced

(vl vt Thveaded sovr

g = Avahuor | EC-8_Greek v
EC-3_Greek Dynamic (1) =

Static Avepog 0 (2) P = “
oA | B
: State Ko o ()  man | | kibo |
’ | Gopriomc | | Ml
- | Mo || Evipoen |

AnoTehéopaTa

The command opens a txt file of the results, detailing all the data and
calculations from each command in the "Wind - Snow Loads" group.

N rie Cib Vew imiet . Frnat Heln
Dierla] &) sl @l | &

TOOACTTONCT TON #OFTIRN RIMMIY & KIGHIOY
IYSOHN WE THY BN YE81-2-37/4:2008 HAD OREECE

AELTHERL ITR T3 NIOHI

TOOOCFASIR t Foreow ueb g TunBfineg

EYNTEREITHI EFBEIHL ‘Ce 1 L.00

BERMINGT I¥NTEREITHE Oz 3. r.00

FATRITALH DAELIARINOY i Ce=e A ITovASnc NiowdoTeonsI
EANIAEITHE CIL ESRIPETIFA #OFTIA Cesl 1 .o

CEFRTINTE NIOHICT v (Rnim™d1 T 3.0

Eoon IIL (¥adhaion Rdsak

BOFTIC XTONIOY (ITH TTASMY TSI SRRATTATH Sk, 0 (fe/="3) : 0.80
TROMETTO K {mi 532.0
SOFTIC. ELOHISY (ITO YWOMETED 500.008) 5 (HaisE*2) i L.

AELTHERL TN TON ANEND

TYPE ESMOTT 1 0 SSAuoow 0 SRpdNr 3 SIE40FN aveuring SRheeser

IS D) (- M ]
Imin imt t 1,80
BEMERIGENT TEMH BRITEAT TRNTTHIAL ANEMOY ©fmfseol T 7.0
IFRNCTHTE ANEMSY & (Egia®y) £ 1.28
TETETEALTTHT ATEVEBVHENT Tdis v .00
CYNTEAETTHI EDNOMEL Sseason 1 1,00
TODAFASTER ALRMOGTH ¢ Feacpsi wwy eldednig
TODORET TR | moooRvEun
DEAPMATING JS¥0T EROCHMEMHT EREPIAF Lu |m) ¢ 308,08
EEEPCD THOT EARGIENE AMEMANLIAL B (=) + 300,00
CEFEEONTIA ADOETAIE THI TOONDMSELIAL ANC EOFYEE AOSOY Ximj ¢ 25D.09
EATANCPYSH ADOETATH THE TOMGSEXTAL AfG KOPTEH ALSOY Iimb -t 3150.05
ETETEALTTAT TONCTFRETENT ATAMIFRIIAL COITi t 3.00
EYNTEANTTHY TRRNYTHTAL Cr (I} ¢ .00
ITETEI
TIErT I TYROE ETETME ¢ ENIMELN
=——v-- MHKH OREVFGH {mj § Li=2%.20 13wiq.38 L8=37.20 Le=i4.10

TYNOE AKPOY ITEFHET P Riypmod dmes

TIRH®OT RECIIMATEN 11

FEQETPINA CTCIREIR |23 £ Elw .50 ni= .50

: omb= 7,80  @l= 0,00 ad= 0,06 ad= 0,00 o
« D o e e 3
I-wblh.lnsFl B
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For the needs of this study you will provide additional:
- Permanent loads :0,20 KN/m in all beams
- Mobile loads :0,10 KN/m in all beams

Select Import and the option with Group. Check Material: "Steel" and Type: "Beam" and press
"(+) with filter" to select all metal beams.

.-.' (R ]

e A e oy ws e g |3 P

o

I

=

. |
ﬁ“

[ ]

|

1713

1113317111

- ¥ . ALy

OK and Right click to open the Load Import window to define the Permanent and Mobile loads on the
beams:

Tyt @ogsiug
TEpTan Mo $SopTo Dyaide [Becip T
srrma TopTic
Tires Fifng
L TRTiTs Qe TET TR CE T T S T S TS i ; :x“{j
e pey e | E
Twhyifabiimy |02
Anpgr | jom)| 0 A |zl ¥ .
o f
. 1, :_E.:/L]
Navin by R -
MpowaBogs. A =
Epmprpnyr) o Tirens oy Fop
iC LG Neprypos By ooy
21 UDF 81040 100008000 50 5 1} Fabbpoya
faden
e Hisbuags Erahistimd
ey - e
L2 (=1
foten. o i l—l"‘:“
3 Cascwl
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4. ANALYSIS

After the completion of the modeling of the structure and the input of the loads in the members,
the analysis of the design based on the regulation you will define, the automatic creation of the
load combinations and the results of the checks that will be obtained.

Il How to create an analysis script:

Within the "Analysis" Module, the commands of the "Scenarios" group allow the creation of the
analysis scenarios (selection of regulation and analysis type) and their execution.

r r
& ECB General Static (0) "
Nio Evepyd Zevdplo ExTéhzos

Leyopre:

In the dialog box that accompanies the selection of the New command, you can create several
analysis scenarios, in addition to the 2 predefined ones*

Scenario ot

EnavapiBpnom
. Advanced
KopBuwv Cuthill-Mckee(II) e Multi-Threaded Solver

[ ] Axtipwan Ovopa |

8 ) Avahuon | EC8_General
ECE_General Dynamic (1) ol = -
Tlnog Static e
ISioTTTEs
MEAn KopBoi
hopTigaig Malec
Mzo Evnpzpowar
ExTéheon odwmy Toow avaslasmy
Etplog
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Awvahuan | Seismic v | Avdhuaorn |EC8_General v
Static . :
Tunog Dynamic Tomog Static
5 1BoTHTE - -
1o TNTEG e Dynamic Avdhuon | Seismic v
. - MeAn AvehaoTikr . .
MeAr NTC_2008 EhaoTikr Static Tinog EAK (Static)
EC8_ltalia Poprio EMaoTu Dynamic IBioTNTES
PopTio EC8 Cyprus 2PTY Mpogheyxog Static E.AK (Dynamic-eTi)
EC8_Austrian Mpogheyxog Dynamic Mear EAK (Dynamic)
ECE_General —— | Time History Linear Mahamdg 1959-54
Nzn [SBC Saudi NE0 | Time History Non Linear Dnmeiahads 1984-93

Select from the "Analysis" list and the corresponding "Type" list and click onL to create
a new script.

ATTENTION: The materials be in accordance the selected regulation, and when entering
data, all cross-sections must have the correct grades (C for newer regulations, B for older
ones)

I * Predefined scripts are created according to the Rules and Attachment option you make
at the beginning, within the General Parameters window that opens automatically
immediately after you define the file name.

Fevikée MapapeTpot Y
Ahhec MopdpsTtpol 08dwn ZxEblo Anzudwion
Mevikd Ztowkeia Epyou Y - Kavovioudg
Kavoviopdg | EC -
Mpootptnuo | General v
BifAoBrikn Zidnpwv Adatouwy | Euro ~ | | Metric ~

Erupobepa MeTakh

4

Bepshiwon | C20/25 " Mzhn - Etoeio | S275(Fed3l
Metahiua) Midra | 5275(Fed30

£

Avwdopn C20/25 fl

Koxhizg 48 w
XhuBag Euywshinon S275(Fe430 v
Kiipioc S400s v
ZuvdzTrpeg 5400s i =Ohva Cl4 w
Z hzoTéc Aopdahs
UWTEAsoTEg ACpaisiog M w1 yM2 ¥M3

AoTtoxdoe AsiToupyi
N

¥e yd yME M7

ye |1.15 ||1 ‘ |1 | ‘1 ‘ |1.1 ‘

Cancel Aoply Help

NOTE: Materials are automatically adjusted according to the selected regulation, so that during
data entry, all sections are given the correct grades and reinforced with the corresponding
steel.
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SCADA Pro allows you to choose between the following analysis scenarios:

For Greece:

ELASTIC - UNELASTIC

- EAK Static

Simplified spectral analysis

- EAK Dynamic-eti

Dynamic spectral analysis with homologues
torsional pairs

- EAK Dynamic Dynamic spectral analysis with shifting of the
masses
- 0Old 1959-84 Seismic analysis based on the regulation of
1959
- Old 1984-93 Seismic analysis based on the regulation of
1984
- static Analysis without the participation of seismic actions
- EC 8 Greek static Structural analysis based on Eurocode 8 and

the Greek Appendix

- EC8 Greek dynamic

Dynamic analysis based on Eurocode 8 and
the Greek Appendix

- EC 8 English Pre-test Static

Pre-testing based on the CAN.EPE

- EC8 Greek Pre-Control Dynamic

Pre-testing based on the CAN.EPE

- EC 8 Greek Time History Linear

Static analysis based on Erocode 8

- EC 8 Greek Time History Non Linear

Dynamic analysis based on the Eurocode 8

- EC 8 English Elasticity

Anelastic seismic analysis based on the
8 or the EDPC.

For overseas:

ELASTIC - UNELASTIC

-NTC 2008 Seismic analysis based on the Italian regulation
of 2008

- EC8 Italy Seismic analysis based on Erocode 8 and
the Italian Appendix

- EC8 Cyprus Seismic analysis based on Erocode 8 and
the Cyprus Appendix

- EC8 Austrian Seismic analysis based on Eurocode 8 and
the Austrian Appendix

- EC8 General Seismic analysis based on Eurocode 8
without appendices (with  possibility
to enter values and coefficients)

- EC 8 General Resilient Anelastic seismic analysis with basis
Eurocode 8

-SBC 301 Seismic analysis with basedon the code of

Saudi Arabia (SBC 301)
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& For this example you will select only the EC8 dynamic earthquake scenarios, as well as
the Snow Typical, Wind 0 and Wind 90 scenarios, which were automatically created by the
program in the previous step.

With the EC8 Dynamic script selected, the Properties - Members command includes the property
value multipliers of the linear members.

. The program automatically selects, depending on the scenario regulation, the corresponding
inertial multipliers so any modification is optional.

EC-8_Greek Static
MoAhanhamaores Tipay ISoTTwy Mpappikay MeAoy

5ibnpa w| E G Ak Asy Asz [ Ix Iy Iz
e rrm—| C | S | K| S | S | B
ACKOI - TRUSS |1 Hl ||1 ||1 ||1 ||1 Hl ||1 Hl |
socor-emer [t |t [t [t [t [t [t [t it |
a8 = S N | KN | || S| S | | X E
spormoss (1 ([0 [t [t [t ffr ffr fr it |
et S N | | | S S S| S | N
TOIXELA - TRUSS |1 Hl ||1 ||1 ||1 ||1 Hl ||1 Hl |
Torzia (Lmax/Lmin) = | QK | | Cancel |

With the EC8 Dynamic script selected the "Nodes" command displays the following dialog box:

EC-8_Greek [ynamic
Kopuow KopBor | Yes W
Ehatripua
Che Dry Dz
|Nm V| |Ncn V||Nm V|
Fac Ry Rz
|Nm v| |Nm V| |Nm V|
. 0K | | Cancel |

Here you can specify to resolve your girder without diaphragm mode altogether, even if there
are diaphragm nodes, as well as to resolve it pressed (Spring No) even if elastic foundation is set.
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In cases where Dynamic analysis is required, if you select "Nodes" for the corresponding dynamic
scenario and "open" the springs ("Yes"), then you can use the dynamic combinations for the
dimensioning of the foundation.

With the EC8 Dynamic script selected, the "Load" command opens the following dialog box:

ZuppEToy PopTigewy
ECE_General Dynamic

% >

g:up;[ﬁ:q gim/sec) hiaBéoeg Qopricels kat Opadeg popTiwy
_r LC IG1 LG2 1G3 LG4 LG5 LGE LG7 LG8 LGS LG~
' c1 100

lIC2  0.00

IC3  0.00

LC4  0.00

LC5  0.00

LC6  0.00

IC7  0.00

LC8  0.00

IC  0.00

LC10  0.00 v
< >

Cancel

where, for each charge of the scenario you created (left column), you assign one charge (LC) from
the ones you created.

¢ select the value 1.00 for LC1 (after first selecting the category "Permanent Loads" - G(1),

which is coloured blue) and 1.00 for LC2 (after first selecting the category "Mobile Loads" -
Q(2), which is coloured blue).

Q2 . . L
¢ The "+" next to the charge category! )+ indicates that there is a charge participation
for that particular charge.

M to update the script and register the changes.

. The program automatically populates the unit in the corresponding charge, so any
modification is, again, optional.

In the Static snow and wind scenarios the respective loads are included in the static analysis
without including the permanent LC1 and mobile LC2, since they have been taken into account
in the seismic analyses.
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FunprTo FopTionus X
Sasge Kitk Tonind

TopTOoen  gmmecny 981 bunfiémpeg Saprinns e Opsles popTioy

ﬁ L LG LG LE) 1G4 LGS G0 LE7 LGE LG9 LS -
o = [1c1s oo

1 A e oog

{5 LCT7 00

-? LC18 000

. LCtE 100

5 LEM OO0 I
e LG a0l

L LcZ oo |
t3 LC23 00 =
1 LCM - 000

15 LES OO0

16 - =

ok | [ o

i 5 >
Tupprroyn Popriceu x
E e — _
TopTOSL  gimecy) 981 Bunfiémpes Saprions en Opslcs popTy
ﬁ W& LGt LE LE) 1G4 LGS LGE LE7 LGE 1G9 LG -
fas =l |16 000 i
e A 1z oo P
i LCI LW i
-? Lod 000 I
e LCE 000 L
s e o
0 LG Qoo
e LcE oo
b L 0w
" LCIO 000
5 LCH a0
B Tl am

[ ok | | cams

T
Sasfic Avessac 90
s pimsee?y A1 funfiémyeg Saprinng o Opsles popTioy
ﬁ I LGt EGZ LEY 1G4 LGS LGE LGF LGE 163 LG -
i =l [wer oo
14 3| ez o0 2
5 LC3 oo <
:? LCé 000 I
in LCE 000 2
M L8 000
0 LC? 100
e Lcs oo
{11 Lca om
1 LCI0 000
15 LCl1 oo
B Tlligk am

o ] [ cones

When each charge is activated, the+ symbol appears next to the charge number.

I OBSERVATION
In each scenario you can set up to a maximum of 4 loads.
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Hl How to run an analysis script:

¢ r

& £Cs_General Dynamic (1) g__' En In the.llst of scenarios, in ad.d|t|on to the two

. B predefined ones, you now find all the other
Mo | ECB_General Static [0 KTENEOE .

scenarios you created before. Select one

scenario at a time and continue by setting the

EC3_General Dynamic {1}

a:fﬂlé static Avepac D (2) .y Parameters of the corresponding analysis
==L static Avepiog 90 (3]
Static Avepoc 180 (4)
SRR <, tic Avriior 270 (5)
IET | static Xuowt Tumkd (6]
...... Fa
X o
OBSERVATION:

. ErTEAROT) SAGYV TV OVOALIEDY
Alternatively, the new Run all analyses command -

allo
ws you to run all the scripts in the list with one click.

[ g

G

EKTELEDE

Selecting the "Run" button, depending on the "Active Script", opens the corresponding dialog
box, which differs for:

J/  the scenarios of the Eurocodes and
J  the scenarios of Statics

First of all, you select = /MHepwan Azdopevay ‘to update the parameters of the active script and

delete the data of the previous execution process.
MapdpsTpol

Then, select |ﬁe‘c the parameters of the specific study.

* Depending on the scenario you select, the configuration dialog box varies. In this example,
having chosen the Eurocode 8 scenario, the dialog box will have the following format:
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MNopapeTpol ECE [:E »
Eninzda XZ spappoync g caiopikng duvapng
ST TErmar | TUnog daouarog Opilpvmo  Karakdp. KéTw | p-0.00 | Avw 3-1050.00

- ] [o |
. Tunog 1 ¥| SAvg m Auvapir) Avahuon
Zovn [T ] @ o 0.15 0.05
oges  THE) tGomus [ 10| AcpBan cc v
ZnoudaieTrTa B | TCE) Fuvteheoris ZuppsToync ddoparog Andkpianc

2om [ % [1] po ] | mOo mOo om0

Daoua ExkzvTpoTnreg Sd (T)

©aopa Andkpiong | Exsfioopod v | Khaon MAaompérmrog DCM v sdimg [ 1
emy []005 | =y

7o) |Z| Opfvnobo| 25 | Karaxbpupo bo sdevy [ 1

. . . . etz 0.05 | Az
Pacua Andkpiang Evnuzpwan dagparog Sd(T) »= a*g l sd(2) [ 1

Eziauikr) Mepioyn ¥apakTnpioTikes MNepiodol

Eifiog Korameeung g ) i
Avoiypara Eooyzg
Erupdizya v ogx [] 35 ay (135 gz [J 35
: : % [Jeva X Oz o Ghhag nepImTiITEg
Tunog Karaokzuns
Fd . .
X Elomnpa NAaigiow z EUommpa Niaigioy [eva Z Ohzg o dhheg nepimiozig
ISionzpiodon Knpiow
: : ¥ | abokapnra icd nhgiong and Zrkupddzpa w
MzBodog YnoAoyiopol HTTa g PO
EC8-1nap. 4.3.3.2.2(3) ~ | Z | Almwapnra yopikd nhgima and Exupddepa w
Opio Ixenkrg MeTakivrong opogou 0.005 Toiyzia KANENE Default 0K Cancel
Bifoc Karavoprc | Tpiywvik) i KPITHPIA AMAANATHE STATIKHE ETIAPKEIAZ

In this dialog box, enter the necessary information about the seismic area, the terrain and the
importance of the building, as well as the earthquake application factors and levels.

Eziopikr) Mepioyr

EzopikEs MepIoyEs

Zown |I wlia 0.16

Select the seismic zone, after first checking the file that appears by clicking on "Seismic Areas"
for the number of the zone corresponding to the municipality where your study belongs. Select
the number from the "Zone" list and the factor "a" is automatically filled in.

ZnoudaidTrra Accordingly, you select the "importance category" automatically

. fill in the importance factor "y".
Zaown (I w| ¥ |1
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¥aparmpiomices Mepiodor Then you define the type of spectrum (in Greece
Tinoc daoparoc Opifvmo  Karakép. type 1 is used) and the soil category, so that the
. 5 0.g coefficients for the horizontal and vertical
Tunog 1 w| Savg | L ' spectrum are automatically filled in.
Edapoc TB(5) |0.15 0.05
B - TC(s) | 0.5 0,15
=) |2 1

. You can always modify the default values and set your own in all the parameter fields that are
automatically filled in by the program.

Select the Spectrum Type and the Plasticity Class
®dopa

®dopa Andkpiong | Exehaopol v | Khaon Nhaomipdmnrog DCM W

{(5s) | 3 Opilévmio bo| 2.3 Kotakdpugpo bo | 3

Daopa AnGKpIONg Evnpepwon ©aoparog sd(T) »= 0.2 a*g

Select the Type of Construction

Eifoc Karaokeung

Eifnpa (¥

The selection of the Seismic Coefficient q and the type of construction requires complex
calculations.

g
g« [] 33 gy [ 35 g [] 33
Tunog Karaokeng
X MAoimakoi Gopeic TUnou a z MNioimakoi Gopeic TUNoU a

Select the "Construction Type" per address by selecting from:
Niamakoi Popsic Tinou b

Miaimarel Popeic Tinow c

Niaima pz Aayavous S Zopous

Niaima pz TuviZopous Tanou v

Miagima pz Ekkevrpous ZuvdZopoug

FUompa MovoPRabpou TaAawTowm TOnou a
Fuompa MovoPabpou TahavTorm Tonou b
Niaimakei Popeic pe Moy owoug Zuvizopous
Niamakol Dopzic pz TorkonAnpodas (o= Eng
Niaimarei Popeic pe TorkonAnpooas (xwpic

According to the Eurocode, the "Seismic Coefficient q" is derived from a calculation and the "Type of
Construction" from specific criteria.
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I. SCADA Pro automatically calculates the q and the type of construction. The procedure that
the automatic calculation requires is as follows:

% After filling in all the previous fields, leave as is:

q

ge [] 335 gy [ 35 gz [] 33

% Select "OK" and with "Automatic Process" perform a first analysis.

Yookowemiog Inopnoyy Apaooury - Authuon - Eleyxo gl
Tlapiyetg Eivapa Milas (on] b
| e T - = 7o
(Sl T L N P % ¥ z 2
fiplimngio
g 0-0.00 000 000 0.0
R
1-30000 40525 3000 109962
v KmmiRiTTo E
Kirvmars
¥ wimogr)
o il e
| anfiivapn
f“ AafiBLCT) -
Ewnutpuon Aodopshsy Efolag

% Knowing all the previous parameters, the program calculates the "Seismic Coefficient q".
Open the parameter dialog box one more time. In the "q" field read the values calculated by
the program.

% You can proceed by keeping these values or modify them by checking the corresponding
checkboxes and entering your own values (which you could have done from the beginning,
but then the program would receive your values without calculating the EC8-based values).

q

gx [v] |2 qy [v] 1 'IIZ

In the Building Properties field:

Where in previous versions there was the Building Type by X and Z field for the

calculation of the basic eigenperiod, it has been replaced by the module:

IGonzpiodon Knpiou _
. . ‘,‘ ﬂl . A " . .a "
MEEDISDQ YHDAD\-’ICI'I.ICILI UTKOQNTA ¥WIKd nAgIog ano EKJ.IDO Epa

EC3-1nap. 4.3.3.2.2(3) ~ | Z | AlowapnTa ywpika nAgioa and Exupodepa w

There is now a choice of three ways to calculate the eigenperiod everywhere.
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Iionzpiodol KTipiou
MzfoBoc Ynohoyiopod

EC3-1nap. 4.3.3.2.2 (3) v

EC8-1 nap. 4.3.3.2.2 {5)
IBopopepikn Avaiuan

The first two are the approximate methods of EC8-1.

1. Inthe first EC8-118p. 4.3.3.22(3) {5 necessary:
select, per direction, the type of building on the right
(in the case of X and/or Z where the structure consists of a single frame

Avoiypara
X [Jewa

Z (ewa
the corresponding checkbox in the "Openings" box is activated )

2. The second approximate method EC8-1nap. 3.3.22(5) s syfficient to be selected
and does not require any additional action.

3. The third possibility is to calculate the eigenpipes by Idiomorphic Analysis.

The program takes as the building's eigenvector per direction the eigenvector corresponding to
the dominant eigenmode (the eigenmode with the highest percentage of activated mass).

The user can increase or decrease the number of Idiosyncrasies, in case of dynamic analysis, and
Static, in case the user chooses to calculate the eigenvalues from Idiomorphic Analysis, and the
accuracy rate.

Auvvapikn] Avahuorn

Iﬁm'rlpéq Akpipzia | 0.001 CQC (10% ~
- . . cQcC
EZuvTeAsoTEg ZuppeToyN S aopaTtog An CQC (10%
SR55
PR [] © PRy [] O FFz T

It is also possible to choose the mode of overlap of the eigenmodal responses either according
to the Full Quadratic Parallelism CQC and CQC(10%) rule (3.6 EAK), or the Simple Quadratic
Parallelism SRSS rule.

Also, the results of the seismic action now include the results of the eigenmode analysis for the
static scenarios.
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Il How to create combinations of charges:

Immediately after running the selected analysis scenario, using the commands in the "Results"
field, you create the combinations (for the EC8 checks and sizing) and display the results of
analysis checks:

< F i
7
FuvEuaouoi EAEyiol IEtOpkn
Spaan

AmoTehiopaTo

Selecting the "Combinations" command opens the "Load Set Combinations" dialog box where
you can create your own combinations or call the predefined ones included in the program.

Suvuanuel BT GopTiati | x |
ACTIO0G AEGUmATITI,
ye. (L33 |1 WEE- {1 % 10 IS B B 26Ty ko
g [rr Lysfe Sl e T
Eiifio, Dapdinm LEd Lcz2 LCE LCa LCS 1 W
| Bewdpna Ec- Greek - ™ [pcod Greak o 7 | Erog Greek . = [ pcn Greek . 7 Iecis Greek .~ libcn,
DO TR0 1 2 k] & 5 -]
Timee G ~lg =l e =g = | = e
fApaorig ﬂ Kornyopia -, hd | =) ﬂ =}
Neprypogn
TuwEi:l Aovoyiog ﬂ O Li 1.35 150
Tuviid Aproyiog ﬂ O :.i 100 0z
Tuwif3 ApToxing = | Ko« . ! 140 030 100 0,30 1.00 [y ]
| Tuyi4 ADoK B > | Ko «X '.I 100 03a LEUH 03 100 03
LT TN ADoK 0L ﬂ Enomd «X "_I 1.00 o3 10 03 1400 -0.30
| I Aorvoyiog ﬂ Eoridx =X '_I 1.00 nag 100 030 1.00 -01.30
a7 Aomoxiog ﬂ Kona =X "_I 1060 0o a0 0] -1.00 03]
T8 Aomoying o | Eoma +X ".! 100 030 100 0.3 1.00 03
b9 Aomopir  lKowd ek ivon 030 100 CEY 100 030
Fi:10 AoTopio; Tl Keta <X =liap n3n 100 GEY 100 030
L4 : . »
Mpootinen Ao Aisfloopn | Kormygmpnom | TET MpoepSopoptw Twdfuampol K Cancel

After running an analysis scenario, its combinations are automatically generated by the
program. Calling the command "Combinations" opens the table with the combinations of the
active scenario.
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The same is achieved by selecting the "Predefined Combinations" command, as the program will
enter the combinations related to the active analysis scenario

EC-8_Greek Dynamic (4] =

Evepyo Zevaplo

The predefined combinations of the "running" scenarios of the analysis are automatically
entered by the program.

PR T AT T
Ve 3 = i "ol | D=+ By T B
' R ' Ao - La .-::.:.-;':r:u.u BeTspogty Dlaw

! Eidoe Aupsane L1 w2 L] e ([ ] [T B
[ zewapn BC-E ek . | ECH Gimwe . 7 FECH ek | B0 ek L7 | B Gowek . = 1 ECB
i.,-,-__ \reaiy 1 2 ] 3 5 5
Timeag G [ d ] od [ =len lem
!.:.:-.u.'l.-'. .';';quwﬂm. LI | L bt
!:'!4-\. Fpmar
|
|!|.er 1 hod L1} ¥
ii--’- &2 bt R 4] 05
Tl =1 1.0 ] | 1.6
TircEd =103 (ET] 100 iE LA 3
I:I e (Figfu) |11 H il B 1 4] 1.0 k- oa 0130
Lirel AT O hall B 1} nan 100 .10 1.0 37
Tl T ArTOEINT =100 an l 0 1.0
|E.r..= ] Arrigio bt BN ] 03 i au 1.1 0
i.‘-:l.h- U] BOTCigio bl A W1} pan 1007 030 108 30
I!'.'.C- ] ACTOELE 21100 (HE ] L0 L3 1.00 30
[

Ty ApuipLx Aiflaie || WESEglpE  TXE Piuivida pecyalved Tumliainipsd |:_T_ =

In addition to the predefined combinations, the designer has the possibility to create his own
combination files, either by modifying the predefined ones, or by deleting all of them "Delete
All" and entering his own values. The "Load Set Combinations" tool works like an Excel page
offering copy, total delete capabilities in the classic ways, Ctrl+C, Ctrl+V, Shift and right-click.

The predefined combinations refer to seismic scenarios. To create combinations of scenarios
that do not contain an earthquake, both automatic and manual modes are available.

The automatic mode assumes that the automatic procedure for the calculation and distribution

of wind and snow loads, the automatic creation of the loads and combinations, as in the example
above, has been carried out beforehand.
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l-'ﬂu s l‘ﬂa = » ATIOTENEIMATA - AnlOsOEH @orTion Rl
Mapduetpo Enetepyooia Bledavion SuTicmoygla AmoTahéopeTa st Gacrl e
; My Kelea
by ¥, 1 BEALIY a S0 {0 20
T
Duptia Adilpoy - Samaiiu Cpaprcpl |3 T 11 1= Tomd mh
Coa peCpi * B 12 1% Casel 19
 Opiapoe MopTIONC B | e T E 7| o m
- - _ e ] w | [ |18 Caa |H |2+
|| st B, | Mévapa Bopria ¥ | By S
e LA fepypopd a Earmypop ] Doy Tiars S [omg goprias svipng-Xovmi)
. Hm Mo foprio I Ancdhoon Dopram ora MEN-{eno Avtpo sm K
2 Osp  Kemprd hopria
3 O AvEpog O Cpe.peH0pi
4 Ong Awmpeod O Cpa_p-Cpi Burygpogn Exviipad
5 Op  wrpod 0 Cpa_n+Cm ] Mg 1 it Atpog 0 | s i
L3 Crg Avpog 0 Cpe_n-Cpi
7 O Aveog 90 Cpe_pelsi v S S A Y
2 2 ey o T | ] Awegoc 188 Static Aerpog 180
[#] Avging 270 Static Awrpog 27 W
[w#] e Tiowma Static Xum Turmm +
|| it Pty it Semwtigen v
stk -
Anisoarao Tosogioe N

Subject to the above conditions, it is possible to create the wind and snow combinations

I Avepog - Xiov I

automatically using the command.

So, after first running the earthquake scenario and all static wind and snow scenarios, with the
earthquake scenario active, select the "Combinations" command. The combinations of the active
scenario are automatically filled in. To automatically create the other combinations (wind and

I Avepog - Xiov I

snow) press the button . The coefficients of the wind and snow scenarios are
automatically filled in, providing a complete file of combinations of all the study loads.

Eurwbrrsmpiod Tt Shugrioios,

T e eI
T " S ¥EE g Lt 1] [ 1oty Hing-twq TR,
- e [ . - .
R[S g[S (] G Dhoasy | oo
ua e [ [ Lo} £n (= 3 en {1al [T |-

e statie e * | st e [ snic e * staie A = st oerid b saimicml. =[St des. = st
azpnon ’ 2 3 4 i I i :
Tirsse ML ST | pita = bnni i = e £ bt
paca SRR TS PRy L S PR [ TS PR P ey PR et TS
Moy,

Tarekiy

pLTR 3 (i}

T3 DA

Dk 030

IrkS a0

Tarafiols il

Dbt nzo

Tinfil (L]

T no3
Terai10 =
i »
fpcofda ATy dlifaugn | aregdpnen) | THT Mmoo Eofeanpm o e

Select

to save it to use it for sizing.
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5. RESULTS

Il How to view diagrams and deformations:

Go to the "Results" section to see the deformations of the beam from each load or combination under
scale and the M,V,N diagrams for each member.

ﬁ@i’p o - R BBe e

Bogwo Amotshegpona Epuqp aniary Epyohzin

!Q DopZac - ﬁ '&h

Mapapo- Kivnon
pypwpEvoc Mopop.

Aorypoporee Mop e o pip wWaEg

TuvBuaopol

Depending on the results you want to see, from the "Combinations" command and within the dialog

box:
Tuvsuaouol *
- Select a combination from the list containing the
C\steelDGWiscaanalitotal.cmb combinations of all "running" analyses, and let the
Popriceis 26 calculation be completed automatically, or
Zuvduaopoi 772
total.cmb £

- press the "Select File" button, select the file of
| S foliean combinations from the study folder and press the
"Calculate" button.

Ynohoyigpog

| End Calc

! To view vector deformations from eigenmodes of the dynamic analysis, select Dynamic

analysis combination file.

From the list on the right, depending on the results you want

to see, select:
Popim L.
pEat v Institution or
0 e ST il v Charts-Important
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Il Operator + "Deformed Operator"

..L % BB

LBGOX FXHErEE] s OO0 E T e TR

FuvBuaoudc

Buopoppeéc
Select from the list Pushover the type of loading for which you want to see the
deformation image of the carrier and from the next list specify its number.

Activate WV Xpuyaniej Aiapafiuan , modify the "Scale" and the "Motion Step" to see the
best and most intuitive visualization.
At "Status bar" select (double click, blue=active, grey=inactive) the way to display the
deformed vector.

FECIM MAPAM OYI-TEQ CVE-TIAP  ATADTECM  ATAD.MAPAN

The "Motion" command is the switch that turns on and off the motion of the deformed vector,
according to the choices you made in the dialog box of the previous command.
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Il Charts - Equalisation :

Apilsme

In this section you see on the members of the vector the diagrams of the intensive
magnitudes for linear members, and the isometric stress, strain and reinforcement curves for
finite surface elements. In particular, to view the stress diagrams for the Rigid elements, select
the stress diagram for the Rigid elements from the list.

Size , then select the type of charge or the combination or combination or

envelopelZuviuaspag and finally select the way to display the diagram

Mzhoc 3D

Vigfe| L =8 0441

| Wil e 808 ]

i L T

To view all charts in a member. Select 2D
Member and left-click, for example, on
the bottom right

sub-pillar of ¢ 1st frame . | — |

] e 110480 44T [ i Lot e
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6. DIMENSIONING OF METALLIC SECTIONS

After you have completed the analysis of the structure, check the results and the deformations,
the next step to complete the design is the dimensioning of the structural elements.

Il How to create dimensioning scripts :

Go to the "Sizing" section and select the "New" button to create the scenario you wish by selecting
the regulation (EKOS, EUROCODES, Old regulations, for Greece).

Scenario X

1 Ovopa | |

Tunog EC2-EC3 w
EKQE 2000-EAK

Neo

NTC_2008

. |EC2_Italia

ﬂ. o
1aYpaeT EC2_Cyprus

[ ]zkupé! Nahmidg 1959-84
Nahmdg 1984-93

| Dilﬁr]p Austria

SBC304
EC5

o = C6-EC5(3) [

Efodog

Type a name, select a type and New to populate the list of scenarios.

i* In this example, a Eurocode scenario was used.

Comment: For metals, EC3 is applied through the program and is included in all
scenarios regardless, since there is no corresponding Greek regulation. The EC2
designation refers to the method of analysis as well as the method of dimensioning
concrete sections.

In the "Delete Dimensioning" field, activate the corresponding
checkbox and "Apply", to delete the results of a previous
dimensioning (for concrete elements, steel sections, or | | Zxupédzia [ Suviioag

connections respectively), in order to dimension from scratch | = 57, Epappioyn |
using other combinations, or parameters, or scenario, etc.

Aaypapn MdooTamodoynong
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Il How to determine the parameters of the dimensioning of metal sections:

f: e 1M . {; g

Mzo ' EvepyoIsvapio MMopa- Evomoinon
pETpol  Mekuw T
Izvapia

From the list of scenarios you have created, select the scenario you will use for sizing.

With the selected scenario active, you display the Parameters

Mopapetpol Aopwav I'roqzl'.t{:;; X

Ikavomkog KopBow Idnpav ZUhiva
FuvBuaopoi MAdkzg Aokoi Fruhot Médika Onhiopoi

Zuvduaopoi ZzT PopTigEmy (772) | Aor. | |AaT. +¥ X +Z -2 Mo

Fuviuaguoi AA Kara A
1(5) +1.35Lc1+1,50Lc2

2(1) 4+1.350Lc1+1.50Lc2 +0.90Lc3
3(2) +1.350Lc1+1.50Lc2 +0.90Lc9
4(Z) +1.35Lc1+1.50Lc2+0.90Lc 10
5(2) +1.35Lc1+1.50Lc2 +0.90Lc11
6(2) +1.35Lc1+1.500Lc24+0.90Lc12
7(Z) +1.35Lc1+1.50Lc240.90Lc 13
3(2Z) +1.35Lc1+1.50Lc2+0.90Lc 14
9(2) +1.350c1+1,50Lc2 +0,90Lc15
10(2) +1,35Lc1+1, 50Lc2+0,90Lc16
£

> > > > > > > P> I >

ZuvTeheoreg ETabung 1/(1-6) -

I Eigay wyr) Zuviuoopoy

ItabBun X ¥ z
0-000 1,000 1,000 1,000 Y noAoyiopos ZuySuaopy
1-300.00 1.000 1.000 1.000 I

2-45000 1000 1000  |1.000 SuvBuaoyds G-Hy2Q
AuToparm Aaoramoddynan MeAzmg
Enavaunohoyiouds peyeBaw KAN.EME.

Karaywpnon MaPaopa oK Cancel

A prerequisite for sizing is the calculation of combinations.
The selection of the .cmb file of the combinations registered by the analysis is either:

default.cmb
EC-8_Greek Dynamic (1).cmb
- from the list with automatic calculation

Bioay wyr| ZuvGuooumy

- through the commLm'l |where, within the study folder, you
select from the registered combinations the file of combinations with which you will dimension

and then via the button | o GlilleDiiiiii

button to make the calculation.

& For the example, the file of combinations of dynamics with snow and wind, which was
previously entered, was used.
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In the fields slabs, beams, columns, slabs, reinforcements you can specify various parameters
for concrete sections.

For metal structures, to set the parameters related to the sizing of metal elements, select the
"Iron" field.

The box that appears is divided into two parts: on the left is a list of all layers and on the right is
a list of controls, each containing the corresponding parameters of that control.

First you select one or more layers with the help of "ctrl" , or all of them with the "Select all"
button. Then you activate the checkbox of a control and select the corresponding key to enter
the parameters.

The "Deselect all" button cancels the previous selection of layers.

Once you have set the parameters of one layer you can copy them to other layers using the
"Copy" command. Select a layer and "Copy", then select another layer and "Paste" and the
parameters of the first one are copied to the second one.

MNapapeTpor Aopukuw ITogEiov >
EuvBuaopoi Midkeg Aowoi ETOhon Mediha OnAiopoi
Ikavomko KopBoy Zﬁp'iw Suhva
Ovopagia " Emioyr ahowy Anoemoyry ohmy

Mpappzs, Kikho Copy E—
¥nfra Zkupofiparoc -
Mavalieg Ekupodiparog MapapsTpol
Aokoi Ekupofeparog
\ MEMIKOI

MNedihoboKoi [
FuvBzripion Aokoi ] EDEAKYEMOE
Medida
Merahhuca ¥nfra |:| ALATMHEH
Merahhikis LoKoi
MNigypa Empavaog L] FTPEWH
MaBnpamkd MovTeho
MabnuaTke Enipavaaks L] SAIYH
Migypa 30
Migypa 20 ] Lo
MAe “Taops

AIEEGTTOHES O KAMWH & ASONIKH
Mﬂ'ﬂh.TﬂDD’l’lJ.;"uf.;.'ll.ll:l'l'ﬂ I:l KAMWH & AIATMHEH
Merah. hokoi
Mzrah. Kepahodokoi L] KAMWH ATATMHEH AZOMIKH
Mzrah. Teyideg
Mzrah. Mnkidzg v |:| Default

KaTayipnan Mafamua Cancel

The definition of the sizing parameters of the metallic sections is done layer by layer.
Select the layer whose parameters you want to set (e.g. Metallic Lodges) and select the layer you want
to set the parameters for.
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control category (General, Tensile, Shear, etc.), set the corresponding parameters. Once you have
set the parameters for a layer, the program allows you to copy these parameters to another layer
using the Copy and Paste logic.

For example, let's say you have set all the parameters for the Metallic Lumber layer and you want
to pass these parameters to the Metallic Beams layer. You select the check box next to the
"Default" option and all the parameter categories are automatically selected.

Then select the "Copy" button and select the Metal Beams layer and press the "Paste" button
that has already been activated. Now all the parameters of the Metallic Lumber layer have been
passed to the Metallic Beams layer as well.

An alternative method to set the same parameters for all layers that include metallic cross-
sections is to select all layers with the "Select all" button and set the parameters for each control
category once.

It should also be noted that to set parameters at least one (or more) layer must be selected.
The parameters for each control category are explained in detail below.

* By selecting the "GENERAL" section, the following dialog box appears:

| MENIKOL

to set the safety factors yM:

Mevel MNapapeTtpo ot
yMO= transverse stress resistance for each category of
ZuvteheoTeg Aopahziog members yM1 = resistance to buckling based on tests

O I:I cM2= tensile fracture strength of cross sections
i
M2 | 125

Opio EvTamimw

Cancel

Here you can set the individual safety factors and a minimum threshold for the intensive sizes
below which the intensive sizes are not taken into account. The above values are those proposed
by the Eurocode.
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»  EAAKISMZ"

EGEAKYIMOE
| | set the "Tensile" parameters and check the position of the
holes (EC3 chapter 1.8 §3.5):

Mapapetpol Bpehkuopon X
onéc S—
®ox () Move orov koppd O Koppockai nghpa (L Aopaheac —
ludmaln ondv koxhoy
Koppog MApa
MiapsTpoc ondy (mm) | O NidpsTpoc ondy {mm) O
ApiBpGE gEpmy Koyhmy 3 ApiBuoC aapy KoxMmy 0
(kaBera om Guvapn oy. 1) - (aB=ra o Buvapn, ax. 1)
[ ' p——— ez ° o e e i
P2l L o oo % p2 o P 4]
L-#-9 o o i)
eapT ' & 191
eZ T o e?] 5o e
p2 i } p2 . -IL p
L
GREE ' Gl '
Anooraosg peragl onwy (mm) AnooTaoag peratl ondy (mm)
el pl el p2 el pl el pa
0 0 0 0 0 0 0 0
Juaroprc L
Nidpzrpog ondy (mm) 0 ApiBpoc oapov koyhov (napahinia om Sovapn) 0

eiéii_, . %
elfmm)  ° pifmm) O e2(mm) O

For the holes define the distances from the ends, the diameter and the number of rows on the

torso and tread.
In the case of an L section, set the parameters at the bottom of the box.

The rationale here is to specify whether the application during the tensile test take into account
the bolt holes of the connections in order to account for reduced tensile strength of the cross-
section. If you decide to provide data you will derive it, for the specific layer (e.g. Metallic
Supports) from the corresponding connection checks you should have already performed. So the
connection check must have been done before, before you can give data here.

The factor of safety for all checks is predefined and equal to unity, which means that the program
calculates the ratio of the corresponding stress to strength and if this ratio is greater than unity,

failure occurs.
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+  "DISTRICT"
| ATATMHEH
Mopapetpol AETHRONG >
EuvTeheomc Aopalsiag I:I
Mzupmasg

[(Jowi [JomzmpEn [ ]Eviiaueoa

Andoraon Neupdoswey {om)

ImpiEn

(®) Akaprm

T a T

() Mn Akapnm

T o T

Cancel

Here you define whether the elements of this Layer have ribs or not and if they do, where they
are present (on the support and/or the trunk). You also define the spacing of the ribs as well as
whether the support of an element is rigid or not.
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+  "STRIP"
| STPEWH
MNopapeTpol ZTpading *
TuvTehaomc Aopadeiog 1
ETpermkn Ponn
(@ oy (O Karavepnpévn

() EuykevTpmpEvn

Andoraon ano apyn (om) ]

AnooTaon ano TeEhog {cm) ]

Tipry (KNm) 0

Mrkoc ETongEiou (om) 300

FuvBnkec Empignc

Tinog ]

Cancel

Here you specify whether the members of the layer are loaded by torsional moment (distributed
or concentrated). If they are loaded, you define the elements of the loading. You also specify the
support conditions of the members based on the support type shown in the graph.

For all checks set the "Safety Factor", i.e. the ratio between the design value and the
corresponding resistance value. The default value is 1.

BAIWH

KAMWH ]
MopépeTpo ot
| KAMWH & AZOMNIKH
FuvTeEhzomrC ATpahsiac
KAMWH & ATATMHIH

Cancel

FKAMWH ATATMHEIH AZOMNIKH
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Il Dimensioning of steel sections:

” o B

! Maoran. | Auaoran. Eeyxoc
ESnpuwy - Sohivav = || Topomotiog ™

[
' ’ Ereyx0C SIOTOPLV

t ’ Elzyyoc Auyiopou

[ Aomopec Yuxpnc Bhaoncg
+ IuwBEgeL;

+ IDEA StatiCa Connection

In the "Dimensioning" module, the "Iron" field includes the commands related to the solution of
the metallic sections with adequacy check, buckling check and the check of the connections.

6.3.1 Control of metallic sections:

>

E\alngo_q
fwtelsY The Cross-section check option is used to check the adequacy of metal cross-sections.

Using the command, the following dialog box appears.
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SEOTaOATON Libnniuy (Laver) -

Crvnpin Burrapen 1 Dumrrapen 2 DAwrrapm 3 Buarapn 4 dmrrapn 5 Buaropn & frapn T A
Ipapgits,. Kixho

Yt Erupoiduarac

Mowhier DnypodSuomag

Apeod Trupoidyioras

Mednobosod

Tuviieipiol fokoi

Mediha

MeTah g Ynima HEA 220

Meraiduets Aaral HEA 200 IPE 200
Thespie Enugpdveans

Mafirpared Movreio

Maobrpiatird Ermpasard

Ty 30

TTREpit 0

Mk c-Topss

Metak Ynoorubduara s

L4 ?
EnsEspymain SearamohayTon Smormme® Syman Oy Cancel e |

The cross-section check is done globally for all elements in a layer.

For each intensive quantity, the program identifies the element with the worst value for that
quantity.

The first column is the layers that exist in this study and in the following columns are the types
of metallic cross-sections that exist in these layers. In this particular example, the metal supports
of the structure with cross-section HEA220 have been placed in the layer "Metallic Supports".
Correspondingly, the metal beams have been placed in the "Metal Beams" layer and the
corresponding members in the other layers.

In SCADA Pro you are given the opportunity to create your own layer
thus grouping the types of cross-sections.

For example, you could create a layer called "Metal columns Prominent" and place all the
columns on the left side of the building on it. The logic is like that AUTOCAD : similar objects in
one layer. In this way you will notice that you can more easily and massively dimension steel
sections and members. You could use the same technique to create a layer and include only one
element in it. So you can dimension only that.

By selecting the command "Dimension all" the cross-sections for all combinations will be
automatically checked and the groups - layers in which no cross-section fails will be displayed in
green and the groups in which even one cross-section has exceeded the unit, i.e. has failed, will
be displayed in red.
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Auaoromosdynon Zubnpuy (Layer) .

Crvopaoio Burrope 1 Bugropen 2 fugropm 3 Miamopn 4 dugropn 5 figropn & fgmapn? A
Ipapgits,. Kixho

Yt Erupoiduarac
Mowhier DnypodSuomag
Apeod Trupoidyioras
Mednobosod
Tuviieipiol fokoi
Mediha

MeTah g Ynima

Merahtuets Aaral
héryir Enupiveang
Mafirpared Movreio
Maobrpiatird Ermpasard
Ty 30

TTREpit 0

Midsec-Tapss

Metak Ynoorubduara s
L 2

ErsEgpymoin funoramohdynian Boromahiynan Ol Cancel e

The fact that a layer is shown in red does not mean that all members of the layer have failed. To
see for example which columns have failed you should select the "Steel Beams" layer and then
select the "Edit" command.

In the window that appears, you can see in tabular form the results of the cross-sections of the
selected layer with colours and values.

In the automatic procedure, the program finds the 12 worst combinations of all the members of
the vector (Max N with the corresponding 6 group of intensities, Min N and so on) and performs

the check. (see Manual Chapter Sizing).

When you touch your mouse cursor over a red cell then the value displayed will be above unity
(miss).
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| Asreasahaymon TiSnpan - TTopeio Layer s
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MaxMZ | 483 133 27 1533 1204 0.05 4,60 gz | [ [ R ES EN el e g
Min MZ 383 133 ‘W27 1533 -n60 0050 1e4z 7Sy | [ R me e
[+ T e i T e
[+ e e EAere o
oK cangel | moavomohynan Lever | fsspeivnan Layer AnoTEA opaTa Teinoug

In general, in addition to auto you can choose for which individual intensities or combinations of
intensities you want to perform the respective checks.

You also have the possibility to do sizing by entering your own intensive sizes through the "user"
option.

The results of the dimensioning in summary, (either from the automatic process or from the
selection of the individual intensities, or by the user) can be viewed by clicking on the command
"Issue results" or in detail by clicking on the command "Layer Investigation". The files displayed
are also the ones produced by the program for the generation of the calculation issue.

In cases of failure you intervene in the design, either by changing the cross-section of the failing

members, or by adding additional elements, e.g. windbreaks to "relieve" the failing members.
In each case you will have to calculate the new intensities and therefore run the analyses again.
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If, for example, you want to change the cross-section of a particular element, you numerically
locate the physical member that misses within the tree and select it to display it graphically in
red on the screen and open the Properties list on the right, where the "more" command displays
the window with its physical properties. To change the cross-section of the beam it is sufficient
to define a new one.

£ NOTE:

The check of the cross-section will be done based on the new cross-section but with the same
intensive sizes if you do not run the analysis scenario again and simply recalculate the
combinations in the Dimensioning parameters field.

6.3.2 Buckling control of metallic sections

This mandate is used to control the members. That is, checks are performed for each member
belonging to the specified layer:

Limit State of Failure
*  Check for bending (lateral) buckling due to axial compressive force
»  Torsional buckling check due to bending moment.
»  Check for torsional bending due to the simultaneous presence of axial compressive
force and bending moment.

Limit State of Functionality
*  Member deformation control
»  Edge (node) movement control

Using the command, the following dialog box appears:
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MooTamordynon Mehwy *

Layer MeTahhikeg Aokoi £
M&hac 347 HEA 200 ~ | | Mapdpetpol
Opada Aokoi £

Epappoyr) o= oha Ta pgkn Tou Layer

Ehayyog Layer | M£A:9/36 Zuvd:57(772

Miepslvnaon Layer Auyiopog
Miepsivnan Layer ASImoupyikaTnTa

Telyoc Layer Auyiopog | Telyog ASToupyIKGTNTa

The check is done per layer.

By selecting the layer, all the members of that layer appear in the "Member" list
and their cross-section.

The first step in dimensioning the layer is to define the dimensioning parameters. Because it is
possible that for some of the layer members you may want to define different parameters, it is
possible that within the same layer you can define different groups of parameters to which the
layer members belong. The program has two default parameter groups.

In Configuration window, in the "Group Name" field is the name of the configuration group. If

you want to create your own group, enter a new name and press the "Create New Group" button.

€F For this example, select the parameters shown below:
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Agtaaglohoynan Méhoug -
Ovopagia Opadag Aokoi Anploupyia Neag Opadag
ZuvteheoTrg Aopaheiag 1 Opio EvTaTikow 0.1
[+] KapnTikde Auypiopdg
AiedBuvon Y AigtBuvon Z
Mrikog M&houg Mrikog M&houg
() NpaypaTikd i () NpaypaTikd
(®) TuvTehsaTrg (®) TuvTehsaTiig
Mrikn Muyigpod Mrikn Auyigpod
1 l
MAsupikdg Auyigpag Eheyyog AsimoupyikdTnTag
Azopsuon Akpuv Opia napapoppooswy Mahoug
z
v | 200 z | 200
®apTIon MEhoug
Opia peTakivriosmy koppou
Eninzdo x 150 z (130
DZTpEnTUKapnTlKéq Auyigpég Cancel

In this way the program will calculate as the buckling length (bending buckling field - direction Y
and Z) the length that has been given to the member geometrically (i.e. the length of the member
from start node to end node).

I If instead you chose to set the bend length to an actual value you could enter a value in the
"actual" field in meters. Then the program would take as length what you would arbitrarily

set -manual.
Kapmmkog Auyiouac
JygtiBuvon Y Azubuvorn 2
Mrroc MeAoug Mrkog MeAousg

Mpaypanko Mpaypansn -
o S [
(@) EuyTeheomic {®) FuyTeheomc
In earlier versions of SCADA Pro and before the creation of the command

% Evomotnon Mehww
= , the user was asked to set the length of the member and the bending
length in both the Y and Z directions respectively, following the procedure below:

In "Length of Membership":
- ifyou select "Actual" you must enter in the field the actual length of the member in m.
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- if you select "Coefficient" you must enter a coefficient by the different lengths of the
members belonging to this parameter group will be multiplied.
If you want the program to take the actual lengths of the members into account when checking
the bending bend, select "Coefficient" with a value of 1.
If you have some members with different or equal lengths that are laterally secured at the same
distances (e.g. at 1/3), then you give the value 0.33 and of course create a separate parameter
group to which these members belong.

The next parameter is the member's buckling length which depends on the support conditions
of the nodes of the member ends always within the buckling plane.

I. OBSERVATION
If there has been a Consolidation, then the Bending Length refers to the Consolidated Member.

Mrpern Auyiopsod Y

From the "Bend lengths" field you can select the support
conditions of the member via the icons. Depending on
these, the program calculates a coefficient, e.g. for a
double-jointed member = 1.0. Here you select 1,0 in both
directions.

Then click on the side bend field to have the program perform the corresponding check. Here
you need to describe the "Edge Binding" , the "member loading" form by y and z, and the
"loading level" .

I For a detailed explanation of the icons please refer to the corresponding paragraph of the Manual
Chapter 9 Sizing.

Also, to perform the functionality check and torsional bending, click on the respective fields.

I. The parameters for torsional are the same as those you gave flexural flexure.

After you have entered all the parameters, you are returned to the previous window. Here if you

select the command "Apply to all members of the layer" then the parameters you set before for

member 61 will be applied to all members of the corresponding layer, i.e. the metal beams.

I You could create layer groups by typing the name DOKOI 2, selecting different parameters
and finally clicking on "create new group". This way the members belonging to the "metal
beams" layer would have parameters either from the "beams" group or from the "DOKOI 2"

group depending on the assignment you would make to each member.

Then you select the "Check layer" command and calculation of all the members for the
combinations you have already defined starts and at the end a green or
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red square which if you click on you will see the ratios resulting from the bending checks of each
member.

The results of the buckling tests can be summarized by clicking on "Buckling Layer
Investigation" or in detail by clicking on "Buckling Layer Investigation". The files displayed are
also the ones generated by the program to create the calculation issue. The same applies to
the functionality checks.

6.3.2.1 Consolidation of Members

- 2 - In the new version of the program a new group of
& Ec2Ec31m - L' % commands has been added which concerns the
Mio ' EvepyaZsvapio  Mapa- |Evomoinon, consolidation of metallic members for the
petpoi | Mahuw - calculation and display of bending and deformation

Tevapa checks based on EC3.

(See User Manual § 10.c Sizing).

IMPORTANT NOTES:

With the use of this tool, it is now possible for the designer to correctly define the initial
length of the member per direction to be taken into account in the checks

'
;;/ EAsyyog Auyiopou
of bending. -

This determination was previously made using the known rates:

Kaummkog Auyiouas
fuztBuvon Y BizoBuvary 2

Mrkoc Mahoug Mrikog Madoug

() Mpaypamkd (Mpayparkd ————
[t ] ]

(®) Fuvreheomc {®) Fuvreheomc !

Now with the use of the consolidation by direction, the process of the rates will not be
needed, but the consolidation will be done, in most cases automatically.

It should also be noted that with the consolidation process the bending length is correctly
calculated and in the printing of the results a consolidated member is now printed once with
an indication of the individual members it includes.

Basic concepts of buckling about strong and weak axes and what the corresponding buckling
lengths ly and Iz mean can be found in chap. Sizing of the user manual.

NOTE
As a general rule, we could say that, we obtain unified length Ly in the direction where the local
y-y axis is parallel to the supporting elements -
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ensure the member, while in the other direction, if no data are available, the individual lengths are
taken as Lz.

We select the consolidation command group and select the Automatic command:

2

Evomatnon -
Mehww ~ % AUTOpT

The logic of the consolidation methodology is that, either automatically or manually, the
individual members of an element are consolidated by bending direction.

The buckling length taken for calculation purposes is not the actual length of the member, but the
unified length from the beginning to the end of the column or beam respectively.

In addition, in the presentation of the results, for these consolidated members the worst
controls are shown only once and not for each one as was the case until now.

Finally, in automatic consolidation, there is the definition of stop levels.

Break planes are horizontal or vertical planes that are used as breakpoints in the
consolidation of a continuous element.

Thus, for vertical elements (Pillars) the stopping levels are horizontal levels which are defined,
like the levels, with an altitude.

I. OBSERVATION
It is good to work on the 3d mathematical model and have the local axes displayed.

6.3.2.2 Automatic Consolidation

Using this command displays the following dialog box
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AuTopotn Evomoinan >
Layer | Merod.Ynoorubdpara ~
ETUAOI w ¥ nohoyiopog
Eninza fuakonng
1 487.00
Méo View Puaypapry
Pick // X¥ Pick // Z¥ Pick

Cancel

In the upper field you select the layer of the elements you want to consolidate. The

Consolidated members are displayed in colors on the screen.
¢ They-y consolidated local data are shown in yellow.
¢ In cyan colour the z-z consolidated local
¢ In pink are the consolidated along both axes

Right below you specify the type of element contained in the selected layer. The program
automatically understands the type of element if it is vertical (Pillars) and all other elements
are Beams.

With the "Calculate" command the program consolidates the data of the specific layer based
on the above mentioned.

Interruption levels are levels that are boundaries of the beams and poles where the integration
for either one or the other direction is to be interrupted.
- For the poles, the stop levels are horizontal planes defined by the altitude.
- For beams, the stop planes are always vertical planes defined by two points.
Predefined limits:
- for the horizontal planes the horizontal planes are the foundation level and the upper
last level (the last level).
- and for the beams are the vertical limits of the girder.
I The default limits are not shown in the table of cut-off levels.
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Avtépertn Evomoinon pd
Layer IMEraA.YnooTuMJuaTa ~ I
ETUAG ~ ¥ nohoyiouas

Eninzda Makonncg
1 487.00
Néo View Maypagn
Pick Jf XY Pick Jf ZY Pick
Cancel

6.1.1.1 User Consolidation

Select the command and then point to the start and end points of the members you want to
consolidate.

Selecting the second point (end point) displays the following dialog box:

. where you set the direction of unification for Bending and Deformation.
Evomoinon

Auyimpée
[ ] uztiBuvan ¥

] fuetiBuvon 2
MopapopEuoEs
fustBuyvan ¥

] tretiBiuvon 2

¥ nocTuAdaTa

.'I' 1 ¥ E I.'.-lI

oK | (See User Manual § 10.c Sizing).

Cancel
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7. Dimensioning of connections

Hl How to dimension the connections of the metal members:

The last chapter of dimensioning for steel structures is the dimensioning of the connections of
the structure. Select the command and you have two options proceed with the sizing of the

connections:

A) Click on the "Connections" command and then right-click on the space (desktop) to display the
library with all the available connections
from where you can choose the one you want.

Tuvieoag Dibnpov

e
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Aa'nﬁmumum
m"}ﬂ‘;
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0 50)-T
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Doweiv-EniMev H-
{loupag) =

Doriv-Erihuny H
(AcBewic}-T

Ao Tk H
{AcBewric) +

{lonaupsg) T {lomupeg) T
Optopde OudBiu
Mehw (KopBog)
Enetepyaoia
ouvbeonc
(TewpeTpia/Bleyxog)

Domiv-Erdhwy H Dowgv-Erihwy Hi

{AgBawric) T

bkt Erd s T e o Mot Cancel

B) Alternatively, you can click on the "Links" command and then left-click on the members you
wish to link. Right-clicking then displays a window in which only possible connections consisting

of only two members are included.
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For example, select member 30 (column) and member 154 (beam) in sequence. Right-click to
display the window with the 4 possible connection types. Select the last (to the right) connection
which corresponds to a Beam - Column connection of cross-section type H or | on the strong axis.
You will then enter a name for this connection.

* The name must be in roman characters and there must be no spaces between the
words.

Then select the "Define member groups" command and in the dialog box you can add other
similar cross-section pairs (column - beam) or add your own values for the N,M,V intensive sizes
to the existing pair. To add other similar pairs, click on the "Column Bottom" field and then select
Subcolumn 24 on the desktop. Similarly then click on the "Beam Right" field and select beam 153
(or just type in the corresponding member numbers in the fields if and when you know them).
To add your selections click on add.
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Essentially way, you can massively size all of the

connections of the beam members of the girder which are connected to the weak axis in the
same way (bolts or welds, plate geometry, etc.) and which have common

cross sections. The program will automatically calculate the intensive sizes of each pair and
proceed to dimension the connection based on the most unfavourable combination. This way
you will not have to guess where in your structure the most unfavourable beam-post connection
in the strong axis will be developed, while at the same time if one connection is satisfied, all other
connections of the same type will automatically be satisfied.

Then select "exit" and then "Edit Link-Geometry Check".

The window appears automatically, through which you can precisely define the type

and geometry of the specific connection.

Give the typical values shown in the figure or try to create your own connection.

To then check the adequacy of the link with the combinations in the analysis, select the "Calculate
(Combinations)" command. Initially the program will perform a geometric check of the
connection (e.g. if the bolts are too close to the edge of the plates). If there is a problem an error
message is displayed accordingly in the top right field . In this particular connection change the
distance el from 10 to 15 cm and click again on "Calculation (Combinations)".
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If you click on the 3D command (bottom right) you will see a three-dimensional representation
of the connection which is dynamically updated as you make changes to the parameters.
Buttons 1, 2, 3 correspond to side view -1, side view -2 and plan view -3 and via the S/C
command you can display the welds and bolts in the 3D view.
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When the checks of the geometry and topology of the connection are satisfied, the program will
make all the required calculations and display all the checks performed according to Eurocode 3
for the specific connection.

You can see the aggregated results in the corresponding field. There, sufficient reasons will be
displayed in green font and the failures of the link in red.

If all the checks are satisfied, the program will be able to proceed with the registration of the
connection and the automatic generation of the drawings. Otherwise the process is interrupted
and then you will have to change some values of the connection to continue. In the investigation
as well as in the issue you can see in text format the results of the tests in detail or in summary.

Finally, click on the entry and exit to return to the connection types window.
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8. FIELD SIZING

Bl How to size the sandals:

Once you have completed the dimensioning of the connections, you can proceed to dimensioning
the pedestals.

The field "Peds" contains the commands for sizing the peds and the
j‘ & corresponding results.

Bleyog. AToTeELE-
Omlon~ oyoto™

MeSRn

Select the command "Check Arming>Total" to do a total sizing of the level pedestals. Select the
command and all the level pedestals are sized.

The node of the pedestal, depending on the type of failure, shall be painted in the
corresponding colour according to the following

I The skirt was sized and armed without any problems.

E‘F' The skirt missed. The type of failure is also indicated as a symbol above failure indication.
The failure indications are respectively the letter "Z" which means failure at limit load, the letter
"e" which means failure due to load eccentricity and the letter "s" which means exceeding of the
developed stress by the upper permissible stress.

. A prerequisite for the dimensioning of the pedestals is dimensioning of the level 1 poles.

OBSERVATION:

In some cases it is suggested that the dimensioning of the footings be done with combinations of
statics because the dynamic quantities are unmarked and not suitable for the dimensioning of the
foundation.

As is well known, seismic intensities derived from dynamic analysis are unlabeled because they
result from the superposition of the eigenmodal responses. In the diagrams and wherever there is
a necessity to superimpose them, they are always used with positive values. And the dimensioning
of the elements there no problem because the combinations include them with both signs but in
cases such as the dimensioning of the pedestal where magnitudes are used for each combination
from each element the situation may turn out unfavourable.

For this reason | recommended you to solve the sandals with static combinations.
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9. PROMOTION

W om In the "Extras" section the "Premeasurement" group contains the
i ‘Iﬁ' T commands for the premeasurement of the design materials.
Ikupofeua Xahupar LS.
AomopiEs
MpopgTpnon
i
I8,
MoTopEg

Iron Sections Select to display the dialogue box of the premeasurement of metallic

sections either in detail: per member and section with reference to length, weight/m and
weight in Kg, or in aggregate: per section and in total.

Mpopétpnon Xdhopo >
MEhog MaTopn Mrkog (m} Bapog/m ... Bapog (Kg) ~
K1 /311 HEA 220 3.00 50.51 151.52
K2 /312 HEA 220 3.00 50.51 151.52
K3 /313 HEA 220 3.00 50.51 151.52
K4 [ 314 HEA 220 3.00 50.51 151.52
K5/ 315 HEA 220 3.00 50.51 151.52
K& [ 316 HEA 220 3.00 50.51 151.52
K7 [ 317 HEA 220 3.00 50.51 151.52
K8 /318 HEA 220 3.00 50.51 151.52
K9 /319 HEA 220 3.00 50.51 151.52
K10 f 320 HEA 220 3.00 50.51 151.52
K11 /321 HEA 220 3.00 50.51 151.52
K12 f 322 HEA 220 3.00 50.51 151.52
K13 f 323 HEA 220 3.00 50.51 151.52
K14 f 324 HEA 220 3.00 50.51 151.52
K15 f 325 HEA 220 3.00 50.51 151.52
K1 /326 HEA 220 2.90 50.51 146.47
K2 /327 HEA 220 2.90 50.51 146.47 w

oK | AvahuTik | SYNOAIKO BAPOE XAAYBA (Kg)
Cancel SUYKENTPWTI Apyeio AnoTeheopaTtwv (Telyog)

SCADA Pro enables you to have a detailed premeasurement of each steel section by member or
an aggregated premeasurement by section category.

The results of the premeasurement either analytical or aggregate (steel or concrete) can be

attached to the calculation book of the structural design by selecting the corresponding
command, as mentioned in the Manual chapter "Add-ons".
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Mpopétpnon Xdwpa Pt
Mzhog fiaTopn Mrkog (m) Bapog/m ... Bapog (Kg)
HEA 220 106.05 50.51 5356.36
HEA 200 164.09 42,26 6933.95
IFE 200 215.24 22.40 4821.32

oK AvahuTiks IYNOAIKO BAPOZ XAAYBA (Kg) | 17111.63

Cancel SUYKEVTPUITIKT Apyeio AnoTehsgpaTuv (Telyoc)
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After completing the dimensioning of the carrier and the creation of the connections for the

metallic ones, in the Timber Formwork Module you enter, modify and finally create the drawings
of the formwork and its details.

By selecting the "Wooden Forms" section, the drawing paper frame displayed on the desktop.

A :
Lk s SR 0K D

T

# S A E S =Sl

"

E How to enter the plans of the links:

Plans of the registered connections are in the study file, specifically on the route:
C:\scadapro\ "Study" \scades_Synd\sxedia

ZukaTumoL |

?Ewa';tu',rriil
And you open them within SCADA Pro design environment with the command: —
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Look s et 1
4 ame
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This P
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koo | B0 g | 1 I Fad

In the dialog box:
* in Files of Type select Scada Connection(*.con)

Then select the name of the link (so that it turns blue), then "ok" and finally click on the desktop
where you want to insert the drawing. This will automatically create a floor plan and two views
of the link detail you selected
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By following the above procedure you can produce over 120 different types of connections covered
by the program.

To create corresponding faces, plan views and sections of the overall vector you will to follow a
different way.

So, you should click on the command "Export" which opens a new

s 0,00 -
Q‘ LR window through which you can export the SCADA Pro file to an
autocad *.dwg file. In the "Save As" field you select your design folder
j Hew to export a 3D version of your structure. To do this you type a name
in the File name and then in the "save as type" field you select the
2> Open.. 3D_dwg Files (*.DWG) format.
H Save
(1
H Save As..
' Ergony iy
'r Etoyuyn
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Then, if you open the generated *.dwg file from autocad you will notice that the whole
construction has been exported as a 3D spatial model by SCADA Pro automatically and even the
nomenclature of each cross-section is displayed. So, working now in autocad environment you
can create any design of your metal structure, visualize your carrier in 3D and with photorealism.
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11. COPY

Hm How to create the study issue:

To create study booklet, open the "Extras" section and select the Print command.

In the "Create Study Sheet" dialog box, the list chapters available for printing appears on the
left. The right list, with the chapters to be included in the booklet, is completed by selecting
them from the left list by double-clicking.

For this example select the chapters you want to include and press the "Study Report" button.
The preview interface of your issue is automatically displayed.

In the new version of SCADA Pro all the printouts of the study results booklet have been
redesigned and implemented with modern tools in order to offer you a new tabular, easy-to-read
study booklet with the addition of diagrams and images. You also now have a full preview of your
issue as well as the ability to export and edit the file in more than ten different file formats
including pdf, docx, rtf, xml, CSV, PowerPoint, etc.

In addition, the ability to "break" the study book into individual sections has been added, a useful
and practical feature especially for the easy management of multi-page studies.
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Through this interface you can save your issue as a file
.pdf, or .doc, .excel, .xml and edit it further in the respective application.

i E.I,l.ﬂ.lrl -'J]F-rlr'}l
= a
Informatian & Corrt pags
i Pages:
Sryal i

Waer

F Openate et

Through this simple example, you were able to experience just a few of features of the new
SCADA Pro. Working with the program you will discover that it has unlimited possibilities for

Brtlar p-ag @i s andian Dacdr i,
sapareted by commas, Forsemole, 13,512

Optiams
¥ Comprassed
I~ Embedded Foas

¥ Hacigroons

[ Priet Dptimized

Cencel

£

Export to Rich Text

—Page range
= All
{ Current page

" Pages: |

Enter pagenumbers and/or pageranges,
separated by commas, For example, 1,3,5-12

—Options
¥ Wysiwyg
[ Pagebreaks
PFictures

¥ Open after export

o]

Cancel

simulation, design and analysis of even the most complex metal structure.
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