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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.O.S. 2000, E.A.K. 2000, E.A.K. 2003, Old Seismic, Method of Allowable
Stresses, KAN.EPE, KADET) 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 which 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 Pro is a program that is constantly upgraded, evolving and adapting. The technical department of
ACE-Hellas in permanent cooperation with Metsovio Polytechnic University is engaged in its continuous
development and its updating 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.

This is not an actual study, but an educational example aimed at understanding the process and
mandates of the program rather than consistency with regulations.

Each chapter contains information useful for understanding both the commands of the program and the
procedure to be followed in order to perform the input, check and dimensioning of a reinforced concrete
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 menus, toolbars and
tables, and make it easier to find the command you want to use.
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HRe - 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 the "quick access toolbar customization" that
opens by right-clicking on the command.
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B, The new SCADA Pro environment displays on the left side of the screen all the entities
E?:E’; ;Egsuéq of the construction categorized in a tree format either per level or for the whole

(2 Kokl building as a whole. This categorization allows easy identification of any element and
E:'; ;‘:U":; by selecting it, it is displayed in a different color in the entity. At the same time, the
e MEBiAG level to which it belongs is isolated , while its properties displayed on the right side of
gi ;‘i'j\ﬁ"émm the screen with the possibility of modifying them directly. This function can be
o] Mehn orihay performed bidirectionally, i.e. the selection can be made graphically on the vector and

Empavaigka 20 . . . . . . .

o enpvaaca 3o | th€ €lement is automatically displayed in the tree with its properties

e Dk, Jhe 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 displayed on the right is automatically populated
by selecting an element of the operator. It informs the user of its | .
attributes, as well as allowing changes to them.
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GENERAL DESCRIPTION

1.1 Geometry

The building under study consists of a basement and four above-ground floors. A portion of the basement
is surrounded by walls and the fourth floor includes a sloping section. The foundation is mixed and
consists of a section with footings, footings and connecting beams and a section with a cavity foundation.
2 different floor plans will be used to create the static carrier.

1.2 Materials

For the construction of all members of the structure, concrete of quality
C20/25 and for the reinforcement B500C quality steel.

1.3 Regulations

Eurocode 8 (EC8, EN1998) for seismic loads.
Eurocode 2 (EC2, EN1992) for the dimensioning of concrete elements.

1.4 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, ZII earthquake forces, from dynamic analysis).
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(5) Erx % (epicontic torsional moment loads resulting from the epicontic forces of the earthquake Xl
displaced by the random eccentricity +2etzi).

(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).

1.5 Comments

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

2.1 How to start a new study:

SCADA Pro offers a variety of ways to start a new study. Some criteria for choosing a starting point are:
construction materials, the records available to the designer in collaboration with the architect, the
shape of the floor plan, the choice of using linear and/or finite elements, etc.

£ This example will detail how to use dwg files to import data and model a concrete carrier.

Upon opening the program, the startup window appears on the screen, which includes a set of commands to
start the program:
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Pressing the left mouse button on the respective icons will result in one of the following startup modes:

£ Regardless of the way you choose to start a new study, the same window always opens 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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£ IMPORTANT NOTE:

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 the study folder will
be stored, should be on the local C drive, exactly where the "Scadal9" program folder is located, but
outside of it.

It is recommended to create a folder in C (e.g. MELETES), where all SCADA studies will be located (e.g.
C:\MELETES\ARXEIO1)

» This PC » Local Disk (C) » MELETES ¥ APXEIOT & w3

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

o "new": usually used when there is auxiliary file electronic form. The startup is done in a blank
H@ interface. O
the designer starts by defining the stations and inserting the cross-sections, using the modelling
commands and with the help of the pulls of the canvas.

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.

&--wc /EIHI-" et L R
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4 eciieer  "ArchlineXP'": reading xml files from the architectural program
B ArchlineXP.

ETRABS "ETABS, SAP2000": reading .edb & .edb files .sdb from the static programs ETABS &

SRR sap2000.

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.
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"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)

: 7

surface connections(IDEA
StatiCa)

wooden masonry

A+ Usually, before the structural design of a concrete building, an architectural study is foreseen,
often accompanied by dwg or dxf files. These files can be read and used by SCADA Pro in a variety

of ways.

10
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Import dwg or dxf file as an auxiliary file for the import of the cross-sections of the static elements either
manually, semi-automatically or fully automatically.
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Rpooirs CobeaT s ik = % Dok Dxf FI|E-'5 erF}
§ i Sesdis Al Drawing Files  dwg;" )
- HML files (~ml)
IFC files (*ifc)

E SAP2000 files (*.sdb)
Remember to select from the list the correct unit of measurement, i.e. the one used when creating the
.dwg, .dxf file.

£ Inaddition, besides cad files, you can import Revit, SAP2000 etc. files into the SCADA Pro interface.
The cooperation of SCADA Pro with Revit is even more complete, since it is not only limited to

i importing design auxiliary files, but also the entire vector.

The cooperation of the new SCADA Pro with SAP2000 offers the possibility of importing any type

of structure into SCADA Pro for the dimensioning of reinforced concrete, metal, load-bearing

masonry and wooden structures based on the respective Eurocodes and the Greek National

Appendices.

IA AUTOCAD "dwg-dxf": another way is by importing an auxiliary dwg or dxf file, but in the new SCADA
Pro it is not just a background that provides tractions on the drawing lines, not even a semi-
automatic way
data input with manual selection. It is a completely automated tool that allows the reproduction of a floor
plan on the selected floors and automatic creation of the vector.
The command is used for this example and is described in detail below.

2.2 Automatic Section Recognition from dwg file:

A

%  Select the relevant icon and in the dialog box AUTOCAD

11
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Set the Name and location of the file. If desired, write some information about the study in the "Info" field and
OK.
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In the next window that opens, select the auxiliary file and Open.
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I In cases of organisations without a standard floor, or with several standard floors, or with
completely different floor plans in height, there is a need to import more auxiliary files. SCADA
Pro enables the designer to import as many dwg/dxf files as desired. These are saved in design
file and can be used to create the static model, combining the fully automatic mode with the
semi-automatic and manual modes.

% In each new file you create, the General Parameters window appears in the interface where you can
specify from the beginning the Materials and the Regulation you will use, as well as General Project
Data and other parameters.

12
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ATTENTION: The materials must be in accordance with 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.

% OKand automatically the design opens in the SCADA Pro environment, with all its design elements,

in two separate windows, which will later offer me a 2D and a 3D visualization.

13



EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

% At the same time the "Edit HZ Levels" window opens, to set all the levels of the vector. By default

only the foundation level (level 0) is defined and you define the other levels of the whole design.

To create a new level, select "New Level" and enter the name and altitude. The - and + fields are filled in
if there are unevenness or slopes in some levels. By selecting "Edit" and a level from the list you can
change the name and altitude.

There is now also the possibility to create stations automatically, in the "Multiple Level Addition" section.
Set the Number of levels to be created and press "Add":
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IMPORTANT NOTE:
Y Make sure to set "Dependency on the nearest surface node" for level 0, so that the nodes of the
column members will automatically depend on the nodes of the slab we will create in the foundation.

The list shows the levels with a height difference of 3m (300cm), editable via
NEa oo -
|azfclp-§tp

the "Edit" option Noparnin vera ¥ | (see the corresponding chapter of the Manual)

%  Close the window to automatically display the next window of "Cross-section Identification from Dxf

- Dwg File".
Avenywaiplon Alomopy omo Dxt - Dwg Apxelo n
Erukayir Egapunym (Opopor)
(W] o Svmpepion SaTogdy (dawnl - Enihod) And D-0.00 v
Enshoy) OTODENC e DWIADian Bie 5-1500.00 =
Imiihaow -
Bariw w
fnoahay - AUTaTTT Awnhsipion Alomapciny

| AuTipom) Bieoyvoyt) £01 NpoSinoramokdyron Nelilow
| BUTOROTT By Tueomnphuy Aok i Efpdoc
| BaripaTr Anpiougyia MoBnpameod Movrihon - 30 - §

It is an automation system that recognizes beams, columns of any cross-section (T, P, C), plates and
cantilevers, pedestals and connecting beams, while at the same time it automatically creates the

mathematical model of the structure.
The list with the arrow next to "Select layer to identify" Columns, Beams and Bollards, includes all Layers
of the .dwg auxiliary file.

OBSERVATION:

I. The correct functioning of the cross-section recognition automation is ensured by some simple
conditions that must be provided for when designing the auxiliary file.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

CONDITIONS:

1. Each floor plan to be used as an auxiliary file should be in a separate file that does not include any
other drawings other than the floor plan with all its design entities.

e i SR e

2. The lines (lines and/or polylines) defining both
the columns and beams and projections belong
a single separate layer of their own.

3. The utility Archive s imported from
SCADA Pro environment in the active level XZ by ia

projection of all points of the plan .

This means that any floor plan that is imported should be clear of random lines or other marks in the
drawing's surroundings to avoid any displacements. To find the insertion point inside the drawing you can
define the outlined rectangle of your drawing and you will know that its upper left corner will its insertion
point inside the SCADA Pro environment.

When inserting more height-independent auxiliary drawings, pay attention to the insertion point in order
to achieve the correct height continuity of the floors.

S SR E =X g > Al

Plan view 1 (dwg) Plan view 1 (Scada)
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

Plan view 2 (dwg)
Plan view 2 (Scada)

® The "Info" button offers the possibility of some

ALTOPTT SvTrekmom !l.ll:l:l'i:mn-'
options relating to design flaws and the

S limit
s so that they are not taken into account in the automatic Lo ES0n,
Recognition.

Fmloysnr
Ekinmm cnaomoon ko ypopuws s el |5

Aok ropakand; veosavh o 5

Efdinama ldra fawidie o] 0
e o e et i
PiewBapaydve g At fere) =

o Carnnd I

For the identification of the beams, the limiting distances of two lines in the layer of the beams are
defined, as well as the predefined height, i.e. the hanging of the beams that the program recognizes from
the floor plan and always enters with a rectangular cross-section.

The modification of the cross-sections of the beams after their insertion can be done in several ways.

L. For example, you can modify one via "Properties" and "More"

-__-lr-!-ll'-a [ET) 2
PEPF LB AGOEX AN D E N e

2[0S QL P
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

and then using the "Assign Properties" command

£ .=
- o  Andboon IGwTiTwe e
. i FLcE o] 15 i)
AT SoAUT I
e
modify the beams that have Jiee 'E.h_“t{}" the
ATupangy apas
the same cross-section by selecting them with so from
their known ways

[V~ [ & s

o 1 i ] 3 - R . .
[ AuTépam Anuoupyia MainuaTikol Movrhou - 3D By activating the automatic creation of the

mathematical model, the program not only recognizes and enters the physical cross-sections (physical
model), but also calculates the inertial elements and creates the mathematical model directly.

At ROT] AT e Tt - Diag Ao n
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LAl |

bt Candbeser Castleer Hats
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o AUTigan o] adi DpoSad oo ums Heck v
Surnhpes |
. |
|

o Ay iompeps Tl
o famigear Ty S 710

o AUTUITT BEUTAT MOIRIEOM ey
S s

. The basic requirement for the automatic recognition of plates and projections is that both the
columns and beams have been selected for creation, and that the automatic creation of Mathe is
activated. Model, so that the members that will surround the slabs exist.

"Apply (From-to)" allows the selection of the floors to reproduce the model.

L3eamy age]
- e -

The example defines: From 0 To

AuTopam Avayvipion Aidropcy Select "Automatic Cross Section Recognition" to display the 3D and

2D representation of the model on the screen.
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BN e i O 8 e 0

You can keep the 2 windows, add more or close by continuing in one :

L= =] — o
T .
SETB 4 Re . Wb 95 S 3
v | i v i
BRE =i
& SRR AT R T e T

(LI

ik
:|-._.'

& Mt

& S

P oo

19




EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

2.3 Insert a new floor plan (new dwg file) into the existing model to create the
additional floors:

A

Through command *¥T@% that appears in the initial window, an auxiliary file can be imported with
the possibility of automatic modelling.

For each subsequent auxiliary file in the same study, use the "Insert" command and with the
corresponding blank level HZ of SCADA Pro active, insert the drawing.
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Having chosen to reproduce the first floor plan (p/an1.dwg) for floors 0 to 3, levels 4 and 5 of the model
do not include any elements.

For the identification of the elements of the second floor plan (plan2.dwg) on levels 4 & 5 follow the
automated procedure that includes:

KX
o

The "Import" of plan2.dwg into the active empty level HZ of SCADA Pro (level 4) Display the empty
level 4 on the desktop and select the command Import and the 2" floor plan:

._..Il! CF ¥ 1 RET v
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Automatically the floor plan is displayed in the SCADA Pro interface
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,.! lf'n ! % On automated modelling via of
"Modelling" module and the "Cross-sectional Recognition" command.
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Select Columns or Beams and in the dialog box activate:
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¢ The "Overall Cross-section Identification (Beams - Columns)" which in turn activates all the fields
for the selection of the corresponding layers for identification of both Beams, Columns and
Cantilevers.

e The "Automatic Creation of Mathematical Model - 3D"

e The "Application" at levels 4&5

®  The "Automatic Section Recognition"
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2.4 Mathematical and Physical Model:

When we refer to the modelling of a building block we mean the creation of the PHYSICAL and the
MATHEMATICAL of the model.
- The PHYSICAL model is the cross-section, i.e. the geometry and material of a structural element.
- The MATHEMATICAL model is their mathematical properties, i.e. its inertial, its freedoms.
When we make changes to the Physical Model of an existing element, these of course affect its
Mathematical Model. A change in the dimensions of a cross-section automatically updates its inertial and
therefore its Mathematical Model.
However, changes that decisively alter the type of cross-section cannot be made when the Mathematical
Model of the cross-section is already in place. These must first be carried out in the Physical Model and
then the Mathematical Model must be calculated.

In our example we chose to create the Mathematical Model during the automatic recognition of the
cross-sections
Auempliplon BiETela anin Did - Dug Apxel E3

Eiiipis b ppbinge] LU mapdn]
| Tireak ety Wi ey feeoqns (Aaml - Tidm) £
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Therefore all the building blocks we created include both their Physical and Mathematical models.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

To change the dimensions of a cross-section or its type, it is enough to select it and modify its properties
through the More field in Properties, and both its Physical and Mathematical models will be automatically
updated.

But when we are going to make changes in the category of the cross-section e.g. Convert Beam to
Columns , in its connectivity e.g. Beam on Beam, Beam Partitioning etc. then the existence of the
Mathematical Model makes this change impossible. These changes will have to be made at the Physical
Model level and then we will calculate the Mathematical Model. If the Mathematical Model already

exists, then it will first have to be deleted, the Physical Model will remain, the changes will be made and
then recalculated.

Deletion of the Mathematical Model can be done selectively, per level or in total.
- Selectively by Deleting and left-clicking on the item member.
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- Perlevel/Total, via Layer Processing
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The "Delete data" field allows deleting the mathematical model of the study or part of it.
By level, by selecting the Mathematical Model layer and clicking on the command Based on Level XZ
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Overall, by selecting the Model Overall command only.

2.5 Automatic insertion of Pedestals and Connecting Beams at the foundation
level:

During the Automatic Section Recognition from dwg-dxf File the user has the possibility to select the
simultaneous Automatic Import and Pre-dimensioning of Fields and the Automatic Import of
Connecting Beams.
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The dimensions of the pedestals are obtained from a specification taking into account only the weights
and are entered as packed (with Ks=0). The user is invited to select all the skids and through the Multiple
Options to set the value of Ks according to the terrain.
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You select the command and w_it_h Select with Window
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Select all level 0 and right click to open the dialog box.
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You select the Cross-section Elements and the Soil Involvement field. Set the participation and value and
select Apply and Exit.
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Left-click to select a node of a pedestal and check in the properties that the change has been made.
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L. For the sake of completeness, the example also shows the manual way of inserting pedestals and
connecting beams.

2.5.1 Sandals

FoeTsionainon I Eucuum Exvaicia
P F(L =
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From the "Modelling">"Foundation" section select "Petal"> "Cone":
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In the dialog box set the characteristics of the material and the geometry of the pedestal.
Click on "OK" and place the skirt on the desktop by left clicking on one of the sides of the
superstructure column at level 0.

Repeat the process to insert the remaining sandals.
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2.5.2 Connecting beams

Select "Pedilodokos"> "Connectors":
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In the dialog box set the characteristics of the material and geometry of the beam and the insertion
tolerance!™.

Click "OK" and place the beam at level 0 by left clicking on the start and end points. Repeat the process to
place all the connecting beams.

U)When inserting a member on the , you can change the insertion pass at the beginning and end with the

TAB key and the insertion angle of the members with SHIFT.

2.6 How toinsert a paving:

£ Also for completeness, in the example a part of the foundation will be replaced with a paving in order
to analyse all the already existing foundations.

To model a pavement use the 2D surface elements (if you have purchased the 3D elements then use
them).
OBSERVATION:

First of all delete the Mathematical model from the foundation level and the footings that existed
before the automatic import.
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Select "Grid" to set the characteristics of the grid
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In the dialog box, give a description, the material and quality, the type of element (Plate O.E.F.), the value
of the Ks constant, its density and dimensions (the Width refers to the grid and the Thickness to the
thickness of the pavement), as well as the quality of the reinforcing steel and the coating. Click on "New"
and then "OK".

Then select "External Limit".

Set the perimeter of the pavement by left-clicking on the corners of the perimeter. Finish by right-clicking
to define a closed perimeter.
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Finally, select "Calculate".
In the dialog box, select the grid so that it turns blue, then click on "Calculate". The grid is automatically
created. Click on "Exit" and the grid will be created.
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I. Leave the grid for now and continue with the insertion of the remaining elements of the foundation.
After you have finished importing the physical model elements, you will create the corresponding
mathematical model.

29



EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

2.7 How to simulate the basement walls:

There are several methods for simulating the walls of the basement. In this example, the method "Beams
in columns" was used.

A basic prerequisite for substantial modifications to the physical model is the deletion of the
mathematical model.

For the 1° level (basement roof), from the "Toolssection>> "Model" select the command "Convert beams
to columns". In the dialog box select one of two options and enter the appropriate number.
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First you draw the mathematical model of the beams that will be converted into basement walls. Then

you select the command and left click on the level 1 beams to be modified and automatically the program
converts them into successive columns.

Level 1:

. [
You can repeat the same procedure on the foundation level or copy these new columns of ‘.\‘:
th ;
level 1" to level 0 using "Copy" command. o

First delete the corresponding connecting beams from level 0. Then, call the command and ¢ ,
objects you want to copy. The selection can be done either individually, by window, by polygon, etc. You
then press the right mouse button to indicate the end of the selection and point to a feature point (line
end, pole top, beam end, etc.). Go to level 0 and set the corresponding point for copying the objects.
The modelling is completed by creating the mathematical model and connecting the nodes of the
columns with rigid rods.
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2.8 How to insert footings under basement walls:

From the "Modeling">"Foundation" section select "Pedestal> "Rectangular or Tau"
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In the dialog box set the characteristics of the material and geometry of the footbridge.

To insert footings under the basement walls, first of all, you need to turn off:

- "R.Offsets" (inside the dialog box) and

|:| Auto Trim 3

- "Autotrim (within the Appearance>Diaplays section)
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Then insert the pedestals under the basement walls, with the help of the pulls, from centre to centre.
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Complete the input of all foundation data, as described above, until you have created the floor plan of
the example:

2.9 Creating a mathematical model:

After you have completed the modifications of the physical model of the study (copies, deletions) and
the import of the additional data, you proceed to the creation of the Mathematical Model of the study.
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With the command "Calculate" , the program calculates and produces the mathematical model of the
study (nodes and bars). That is, an automatic simulation of the physical model (structural elements:
columns, beams, etc.) is performed with linear members connected by nodes.

Selecting the command opens the dialog box:

MaBnpoTks Movtého >

If after creating the mathematical model you decide to change the
regulation, to update the elasticity measure, select regulation and
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SCADA Pro allows the collaboration of linear and surface elements in the same interface. The connection

of linear elements to a corresponding surface element node is done automatically with the following
command.

Connection of Column Nodes with Surface Grid

SCADA Pro allows the collaboration of linear and surface elements in the same interface. The need for
binding between them is therefore born.
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At the bottom of the window there is the choice of the way of connecting the nodes of the columns to
the surface grid, for the selected level, by selecting one of the three ways, connecting the nodes either
by simple dependency or by connecting through tie rods.

Tponog Zovieong Koppov ZTohov pe MNhsypa Empaveiako

EEapTnon oTov nAnoiEoTepo KOPRo Tou Enpavelakol 4
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Zovdeon pe deopike pafdouc pe kbpfouc EMMAVEIGKEN KOl Tuw NASupaw Tnc &

L. Select the node of the column inside the pavement (node 381) and observe its automatic dependence
on the nearest surface node (node 568).
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2.10 Three-dimensional imaging:

After the creation of the mathematical model, it is possible to visualize it in a photorealistic way, while it
is possible to make modifications concerning the mathematical members and the nodes, within the 3D

visualization environment . E
For example, can create a slope or an anisostropy, and also insert mathematical members to connect
the unconnected nodes of the basement walls.
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2.11 Connection of basement wall nodes - High stiffness beam member:

The simulation of the basement walls through the "Beams in columns" command is completed with the
connection of the column nodes at level 1 (at level 0 the connection has already been made by inserting
the footings).

Eqstpaveon Eppmhzia Mhokes, Dopmo Avraluan
2 @@ X~

= A

2 34

ra  Doopafzpo Moo | (leBdo MeSwobowog 1y I Koo bzior

=

ARy BEpsiisarn Eui £ MEAn

Select the "Member" command and in the dialog box the button

Mzhog Sowol Meydhng Axapiag . The field is automatically populated with the inertial elements of a

high stiffness and zero specific weight beam that simulates the high stiffness element required to connect
the columns for the basement walls.

Ipopika pedog
AfA 1] Tunoc |B-3d W A(m~2) 0.75 Asz{m~Z) | 0.625
KopPori |0 i 0 Ak{m~2) |0.75 beta 0
e = 145.04534 29
kG Ekupodzpa W Lx(dm ) E{GPa)
Iy(dm~4) | 39.0625 G(GPa] 12,0833
Nogrra | C20/25 s L ! Gea)
R I [z(dm~4) | 5625 e(kNjm~3) |0
Aokdg v O NiaTopr Asy(m~2 | 0.625 at*10~-5 | 1
0 25/300 YrooTuhopa Asikrc Ebdpouc Ks (MPajcm) 0

I Mzhog Aokol Meyahng Akapyiag

Rigid Offsets (cm) EheuBepizg pehiv
Apyn i Tehogj N Wy Vz  Mx My Mz
e To ) moai 00 0O0O0OO
ey 0 O O O O O
dy |0 o
MabBnuamkd Movrgho w
dz |0 a
oK Cancel Info

35



EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

indow) the me

Select "OK" and enter from node to node (or with the help of a

mbers:

2.12 How to create a slope:

To create a gradient in a simple way, take advantage of the 3D view of the model by selecting the command .

ol
Project Data
g .
rﬁ TuvohKd

Avar é
Also, on the left 8| ava dpopo select the display "By Floor"

And open the Level 3 group and the Beam Members subgroup. Select the
member whose slope you want to modify:

The member is coloured red while level 5 is isolated to facilitate detection and graphical modification.
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From the "Appearance" section, display the "XY" view:
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i&f e ."rﬁ]“: From the BaTsic section. selt-?ct the G.roup Transfer
- — T e oo command, activate the "With window" option and enclose

. -Bw::r.u IWEOARTER DL O ey ANOTERE 0RO ) i
- ~~  the node and right click.
B P 288 ': "
: : S = -
. A K B L2

tpogn Enceram Moypamn Pnvaea Nodensds . L wmes
RO - (Erray) = -z g

- In this way you also select all nodes behind the selected
o e e B pT el
E; b ke iArrayl node in the XY layer.

§ Offset

1
.I;:": ) Agnoupy Koo

-1‘:3 Metagopa opabar

.REL
Left click on the node and select .

TYETIKEG TUVTETAYPEVEC In the "Relative Coordinates" window, write in cm the relative offset
and click "OK". Automatically the nodes are lowered and the slope

_ is created.
¥ (om) 0

|
Y
Z (cm) ] Cancel

[ Zxeted pe debopsvo onusio

Right click on the desktop and "Show All" to display the entire vector again.
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Open the photorealism to see the final form of your vector:

Select "Checks" to identify possible errors:

EAsyiol
hovreiou
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Possible errors and warnings appear in the GENERAL AUDIT RESULTS.

b
h

rie
T

Frn

L. Error1017 in the example is the warning about the existence of a beam on beam and is not an error. If
errors occur in the model, correct them using program tools before proceeding to the next stages of

the study.
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A

The data input option via automation MBS also provides for the automatic input of the plates.

However, if you delete the mathematical model in order to make the required modifications, then the
corresponding plates will also be deleted.
To re-insert deleted or new plates you can use the commands in the "Plates" section.

= Bomke k‘lu‘u‘m"mnaiiriuri Epgaman Epyoizim AooTim o ETR ) ATLOTE AT fugcamphogna

W Q] x % @ Des ¥27 9
Pipdperiot Eapean Mikee || Sirvcon) Encvapleingn Biarsbonaian Aviiareiis Eleikes Moo ISiburme: | B Epideis | Exvin
= e ' MAIURN ETHpERCT ¥ ¥

Eroplapn :I'p-url:ommurl: T-_qu;l;

3.1 How to insert solid slabs:

To insert the plates, bring the model to plan view and select, with the arrows, one layer at a time.
From the "Insert" field, select "Parameters", and enter in mm the values of the minimum thickness and
the reinforcement overlap.

Mopoapetpot Mhakuww

Ehayioro Nayog {mm) 140
Zoellner-Sandwitch - Mikm)
MNayoc Avw Midrkac (mm)
MNéayoe Karw NAdkac (mm)
MNhdrog fokol (mm)

Keva (mm)

Emrahupn Onopod (mm)

T,

ZUppkTES nAaKES

0 AUTOUOTOC ¥OPaKTNPIOUOE NAGKDY W
OUpLIKTEG

|mt':|c:n'1 KOTAOKEUNGC w

| ¥arluBdopuiio

| oK | | Cancel
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< B =

s [l | SEVESET - With the command "Find">"Total" the program automatically detects all closed
o | contours present on the level and automatically enters all the slabs of the floor.

\Q FuranlkD
m EncExma

Each slab is displayed with a symbol indicating the number of the slab, its thickness resulting
from the greater of the minimum thickness you have specified in the parameters and the thickness
resulting from the looseness check, as well as the support conditions,
The symbols for the support conditions in the plate symbol are :

- Thin line with vertical lines which means continuity of plates, i.e. foothold.

- Thick line meaning no continuity i.e. articulation.

- Dotted line meaning free end.
£
In the case of a randomly shaped plate, notice that in the plate symbol W
a question mark "?" appears in place of the "P" on the plate. To solve it you need to model it, i.e. define
another plate, rectangular, or rectangular with a slope, or triangular, equivalent to the first one.

omatnan Eppavian Epyakeia Miokeg Daptia Avak

1 Select the "Modeling" command and one of the
"K b 3 = @ J;E E three definitions.

Maypawpn EnevapiBunan [Movrstomoinon| Avtiotoxia fwvenesr Moo |eft-click inside the random shape plate to
= MAZUpWY  FTHRIENC ™ = . .
select it and set the equivalent plate:

! ﬁ Cpugpog OpBoywwiou
=

2 X2 Kabin

o X

] \?}" Cpwopoc Opofoywviou Umo Kilan

f the diagonal, hold down the mouse button, and

) \é: Cpuopoc Tpiywvou

- Ititis Rectangular sloped: select one side of the slab for parallelism. Click on the first vertex of the
diagonal, hold down the mouse button, and click again on the second vertex of the diagonal.

- Ifitis Triangular: Left-click on the three corners of the triangle.

Finally, you must define the correspondences of the sides of the equivalent plate with those of the real
plate. This procedure is used to assign the members of the physical model of the plates to the sides of
the mathematician to be solved.
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. Select "Match model sides" and the plate. The rectangle or triangle that appears is the
E‘ mathematical model of the equivalent plate.
Avmotonia
MAZUp LWV
&t

[Mavrenonoinon ) ) )
- You select the side of the mathematical model of the plate (a coloured dot appears on it),

and then the physical members you want to assign to this side of the mathematical model of the plate (a
dot of the same colour appears). Complete the mapping to one side by right-clicking, and continue the
process for the remaining sides of the mathematical model. Finally, you map each vertex of the
equivalent rectangle (which is denoted by a triangle) to points in the physical model so that the lengths
of the sides of the mathematical model are also reduced to the physical ones, so that the loads of the
equivalent plate will be distributed to the actual lengths of the physical members. The matching is done
by first selecting the vertex of the mathematical model and then pointing the mouse to its new position.
The process is repeated for the remaining 3 vertices of the mathematical model without cancelling with
the right mouse button.

\0-

Exeyin
LT Command displays the results of the general plate checks. If there are any errors, correct the

plates before proceeding. Repeat the command after the slab loads have been assigned to ensure
that they were assigned correctly.

3.2 How to create a slab with gaps:

From the "Find" field select "Plates with Gaps" and click on the plate.

In the dialog box, select the type and write the width of the compact zone. Click on "Pick". To place a
compact band, first select one side (the beam to which it will be parallel) and then the slab. The line that
appears is the inner boundary of the compact zone. Repeat for all compact zones.

Mhakze
E KEWE

To place a solid belt of a different width, right-click and the dialog box reopens. Modify the width and
continue as before until the last belt is placed. Right click to finish.

The window opens again. Fill in the remaining fields concerning the plate "> and the widths of the beams
and gaps, and click "OK". (*6)

"5) hs: total thickness of the plate
ho: thickness of the upper solid part of the plate
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Zoel hu: thickness of the lower solid part of the plate
(hu#0 for Sandwich plates)
TL'II'II::L‘,‘ W (*6) n n H
FupMiag BizUBuvang Select the checkbox next to "Integer Gaps" to draw integer gaps.
Ao MsuBlvoewy

Mota | |50 || Pick |

Maxoc {cm)

hs ho b

162 5 5 The mathematical model of the plate is displayed on the screen and the

i program asks you to set the 1" main address. Click on the side of the
Mhéniem) mathematical model that will define the 1" direction of the beam.
Mzubuvor hokol  Kewa
1 |20 50
2 20 20

[ Axtpona keva

Cancel

Two parallelograms are automatically formed, a smaller one, which is the
gap with the dimensions you specified, and a larger one, which is the inner
boundaries of the solid zones. Select one vertex of the gap (small par/me)
and then one vertex of the large one, from which to start placing the gaps.

The result of this process is shown on the left.
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3.3 Insertion of plate sections:

Ewraywyn Epyaiem

ToES A prerequisite for the solution and sizing of the plates is the introduction of the
sections. From the "Plates" field select "Insert sections" by X and/or Z and enter the sections by left-
clicking. The direction of the section defines the direction of the main reinforcement.

3.4 In case of a sloping slab:

As in the example under consideration, in cases where we encounter a slope plate, some procedures are
required for its correct simulation:

In order to be able to enter the sections of a slab, it is necessary that its static elements (beams-pillars)
belong to the same level. So in the case of a sloping slab you must define the unbalance of the floor to
which it belongs:

Enelagapsaion St X2 n

Frbin=ks naoaties s

A | Cwopz | popn 3 Optpon

'j:v\] uiaTp : I""“‘gﬂ n
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Euppany i Lhfiay
WA e wptpops . &AT,  Iogorciypa 30 Entlay s
Il Frpeeieny o 2 o k) Az
Lty eansdi wcn W o i el
2 Opeqnsmcu waze % W 5 Lol
| g 1 g TR . o i Haipds AN
I Lk L T =
T T i
FeavsutoBian
Fspisaeeg s 0
Arlspugn T 33

indicating the imbalance (e.g. - 100 )> Update> Exit.
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The nodes of anisostasy should be excluded from the septal function.
Select one of the two nodes and release all their dependencies from the baffle node.

In addition, to simulate a sloping slab or roof slab diaphragm mode , you can multiply the ly of its
perimeter beams by a factor (50 to 100).
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I. OBSERVATION:
When opening the photorealism, notice that the slanted plate is not simulated as slanted by the program.

In any case the slabs will be considered as horizontal. The call only applies to the beams.
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SHELTERS

4.1 How to set uploads:

To import the loads you must first set the loadings. Open the "Loads" section
and select the "Loads" command.

Ljc

DOpPTIOEL;

Oplopog ®opTiong -

DIEmvBc’lpoq Mévipa ©opTia Y| | Erooyuyi

LC LB.  MNepiypagn

1 Nar  Mévipa ®opTia
2 Oyt Kwnra @optia | a0 =
it opic
kuend DofReio
Exprin
Mupkoyud
Toptio Mpdokpoudns
Broprxoeakds EZonfuopae
Ercippd duooopla Tike
CiBrar Moy

Touzonowo

Mpoéytoon

lEoy Bopog

koBitnon

Toptio oy

M

Beppokpomokr MetoBor
YepooTaTikd Mizon
Awaponiagn

The dialog box includes by default the two main loadings, Permanent and Mobile. The user has the option
to delete ("Delete") or insert other loadings by selecting from the list and clicking on "Insert", as well as
the corresponding loadings included in them.

- Select the checkbox next to "'Same Weight" if the specific charge includes the same weight and the
I.B. column says "Yes". Otherwise, it says "No". (Same weight to be included only in a load and as a
rule in permanent loads)

- "LC"is Load Case".

- "OK" to enter and exit.

4.2 How to insert loads into the plates:
i - .
O a $ G

Ewooywyn Engiepyooio  Tpopiper Amodoon
- Aapponc™ SWmSpagewy ~

PopTia mhakwy

From the "Plate loads" field, select "Insert". You have the option of entering loads, either in total for all
slabs of the active floor, or selectively for one slab at a time.
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@ EmiierTiRG

on the plate.

OépTIon
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v]
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= DopTio

| Emdovi |

| Cancel |

In the dialog box select, load, load type and enter a value in (KN/m?). "Select" and click

And BEMOB | MQZAKD

Y]

Meptypapr |Moz.eum |
Doptio kN/n2) |18 || EvmaBBhoBe |
w0
@optio kNm) 0 Cancel

The "Preset load" button includes a library of coating materials, which automatically updates the value
of the imposed load. The user can update the library with new materials by setting the corresponding

load values

*:‘ Fuvohika
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v|| Eroayuwyn | | Mpootisn |

| Eqappoyr | |mcr\rpuq=r'1 |

AvTimoTGoToon

In the dialog box select, load, enter a value in (KN/m?) and
click on "General" to enter this value in the plates of all
types. The "Insert" command creates the load but does not
apply it definitively. The final application is done by clicking
on the "Apply" button.

Select another charge and repeat the process.

To apply the loads you have just set to the slabs, select
"Apply". The loads are automatically distributed evenly over
the surface of the floor plates.

The first time you enter a load (e.g. permanent) after the
"Insert" command you select the "Apply" command. Then,
if you want to insert a mobile load, you define it and select
"Add".

1 2KN/m2 mobile load was applied to all plates.
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4.3 How to distribute the loads of the plates:

After inserting the loads into the plates, select:

TpoppEg
LEpPoncT "Leakage lines": to calculate the loading surfaces resulting from geometric division of the

floor plan surface, which are then used to calculate the design actions of the beams (surfaces whose
loads will be applied to the beams),

The calculation is done automatically by the program according to the support
conditions, either Overall per level, by simply selecting the command, or Selectively,
by selecting the slabs one by one.

‘i:'i‘ TuvohKd

‘Q:? EMAEKTIKG

and
AmdEaan
AVTEPA0EY Tnpeaction Rendering”: to render the loads of the plates as reactions to the members

defining the plates. More specifically, loads from the plates are attributed to beams and nodes, based on
the geometric division made previously (yield lines).

Total: attribute the loads of all plates of the active floor.
% FUVOAKE Selectively: to assign the loads of the selected plates by left-clicking
inside its surface.

Q«I‘?Ll'ﬁi' EriieKTing Homomorphism : With this option, the loads of the slabs are applied

(in total or selectively, respectively) to the members, but without the

geometric division of the leakage lines into rectangles and triangles,

& Tuvola - Ioouvapo but by reducing the entire surface corresponding to the member to an
equivalent rectangle.

QOO PO PPLTOE

N’;'a. EmihekTik - IooSuvapo
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4.4 How to import loads of members:

Mhakzg | DopTia | Avaiuon AmoTelEe

w R P €

Ewgoywyr Emefepyooia Eppovian Avtypapr

I DopTio MEAELWI

From the "Member loads" field select "Insert" and then select the elements of the member (members,
nodes, finite surface) on which the loads will be applied. The selection of these elements can be done in

one of the known waysl\g|’Q @ k| When the selection is complete, press the right mouse button
and the following dialog box appears

| MopTIon |Mé\nuﬂ DopTia V||Ou&5c{ |Group1 vl

[EéTnTa Doptiou

Tunog Eidog ; ;\ \ﬁ

|Méhoq W | |Duméuopq:c: KaTaveunuiva gopTia W | i

[——"]
cdisio  odiso |

Mepuypapn |MI'I.EMG>F'_ |

Tt (/i) T (kim) |84
AnooT. i (cm) I:l Anoat. j (cm) D

MporoBoplopévo
Epapuoy Tores xy w ®opTio

Lc LG Nzprypapr Eiooryuyn

U.D.F. M EAAGP. 8.40/8.40/0.00/0.00/0.00 ]
Kafap Enuekmirkg

By selecting the "Insert" button, the defined load is displayed in the table with all its elements and with
OK it is applied to the selected members.

OBSERVATION:

L' In the new version of the program, by selecting the Edit (Selective or Total) command and a load in the
list, all loads belonging to the same load and having the same value are automatically reddened in
the 3D representation of the vector.
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Tzmaty,

[ +TH-5 i

& eyt

Fetip et

Srwymaal

In this way, you can better control the loads that have been applied to the elements of the structure and
that will be affected by a possible overall modification.

£

. Epipcnaian . .
£ With the command you can display all the loads on top of the study elements in 3D

visualization, in total or per load and level, for visual supervision.

@ AR e el =l =]

S

L fr“ :'

You can choose to display a vector or a number. The vector is only displayed in the 3D mathematical
model. If you also check the "Value" option then values are also displayed in the graph of the loads with
the vectors.
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KopPoc Flate [+] MAaiczc
" . Eppavian we [ApBpGe ~  [#] T
*# |n addition, by selecting HIpANIET 86

visualization, the values of the plate loads are displayed.

, inside plates, in the 2D

Similarly for members, with B-3d, Number and Price selected,

[+]B-3d Truss B-3def KopPoc Flate Mhakeg
Khipaka {1 povada popriou ) cm Eppavian we | ApiBpGg ~ | b T

the load presence indicator is displayed on the member in letters and numbers,

U3M1F1
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depending on the type of load (U,M,F,C,T):

lBaTnTe CopTiouw
Tonog Eidoc

Mehoo “ | | Qpoldpoppa KOTOVEWNUEYD @OpTIO e

.ti T L T _l Qg ]

Mepuypapr Itpentkéc Poné — :
Tponedoelbne |5|_|'-;|qu1_:;

Tu i fN/m) | ZUYREVTPWLEVEG BUvjieg S— F
Eyrapowx Beppokpacia C

oo o) |mdpions i T

e ] -

MpoxoBopiopsvo
Epappoyn Tormes xy w DopTio

And the number indicating how many shipments of that species there are.

Eppdven o [Awaa v |
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Giftrpa - 4nd |0 Eig |0

Finally, in the Filter option option, you can specify a

range of values for the loads you want to display.
L In this example, 8.4KN/m permanent load was applied to all perimeter beams of level 1, 2, 3 and 4.

An additional feature that can be used when you have a standard floor, i.e. when the floors are exactly
the same, is Load and Plate Copy.

@

AT Do 1|

to copy plates and loads from one level to another.

Call the command and in the dialog box:

Avmtiypopn Qoptiwv - MAckwy X
Mhakeg
MAAKET Yndpxouoa ZTdabun 1-300.00 ~

Na avTiypagei oTig otafpeg

Ané | 1-300.00 L] Ewe kat 3-900.00 -
AvTypaghi PopTiwy MNMiakwv

PopTia
POPTIA AVTIKOTAOTAoT Tuvohkd | Nat ™
Dead Load Group 1

LC LGl LG2 LG3 LG4 LGs LGE LG7 LG8 LG9
LC1 ON
LC2 ON

Apply EEodog

The upper part of the dialogue box is about the plates and their loads. In particular check the "PLATES"
option if you want to copy the plates from one level to another. You also specify the level you want to
copy ("Existing Level"), as well as the level or levels to which the copy will be made. The "Copy Plate
Loads" option allows you to copy the plate loads as well.
The bottom of the dialog box is for the additional loads you have entered (masonry, linear, concentrated,
etc.). Check the "Loads" option if you want the loads to be copied and select ON on the loads you want
copied.

W Let

LEY OM

LCZ OM

Using the "Replace" option will replace the loads, if any, on the other floors.

If you do not select it, the loads of the level will be added to the existing ones.

With the option "TOTAL YES OR NO" you copy the level loads in total or selectively per Group and per charge
(LC).
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ANALYSIS

After the completion of the modeling of the structure, the creation of the mathematical model, the
insertion of the plates and the assignment of all loads to the respective members, the analysis of the
design based on the regulation you will define, the creation of the load combinations and the results of

the checks that will be obtained.

5.1 How to create an analysis script

_}tr_ Seismic EAK, [Static)

Mzo Evepyd Levaplo

Truapia

Select "New" to create the analysis script. In the dialog box that accompanies the selection of the New
command, the possibility of creating several analysis scenarios is given, in addition to the 2 predefined

The commands of the "Scenarios" group allow the
creation of the analysis scenarios (selection of
regulation and analysis type) and their execution.

ones of the current Greek regulation (Seismic EAK Static, Seismic EAK Dynamic-eti)

! * 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.

EnovapiBunon
KapBun | cyhill-MeKzedll)

[ Awmipwan

Seismic E.A K. (Static)

Seismic E.A K {Dynamic-eTi)
EC-8_Greek Static
EC-8_Greek Dynamic
EC-B_Greek AvehaoTuin)
EC-B_Greek EhooTua] Static
EC-8_Greehk Ehaotua] Dynamic

EC-8 Greek MNpogheyxog Static
EC-8 Greek MNpogksyxoc [yng

Avidhuon | Seismic W
. Static
Tuonog Dynamic
1BLoTNTEC
EC-8_Greek
MehrNTC_2008
EC&_ltalia
- |[ECB_Cyprus
v POPTIONE g Austrian
ECE_General
Ovopa riee SBC Saudi
Avdhuor | EC-8_Greek b
Tonog MNpogheyxoc Dynamin v
s TnTE:
MEkn KépBo —_
Avaiuan | Seismic v
@opTioelg MaZec Tanog EAK. (Static)
IBaTnTEC
Nio Evnudomw E.A K (Dynamic-eTi)
VTHEPLIST Menr E-AK. (Dynamic)
Mohadg 1959-84
| Eobog o Nahaiée 1984-93
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Avaruon  ECE_General v

Tinog
IBgTnTEG

EhaoTikr Static
. |EhaoTiki Dynamic
Mpogheyxog Static
Mpogheyxog Dynamic
~|Time History Linear
NEO | Time History Non Linear

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

Optionally, enter a name.

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
homonymous torsional pairs
- EAK Dynamic Dynamic spectral analysis
with
displacement of the masses
- Old 1959-84 Seismic analysis with based on the
1959 Regulation
- Old 1984-93 Seismic analysis with based on the
1984 regulation
- static Analysis without seismic involvement
actions
- EC 8 Greek static Static analysis with based on
the Eurocode 8 and the
Greek
Appendix
- EC8 Greek dynamic Dynamic analysis with based on the
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 with based on from
Code 8
- EC 8 Greek Time History Non Linear Dynamic analysis with based onfrom
Code 8
- EC 8 English Elasticity Anelastic seismic analysis based on

the EDP Code 8 or the EIA Code.

For overseas:
ELASTIC - UNELASTIC
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- NTC 2008 Seismic analysis with  based on the Italian
2008 regulation

- EC8 Italy Seismic analysis based on the Eurocode
8 and the ltalian Appendix

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

- EC8 Austrian Seismic analysis based on the Eurocode

8 and the Austrian Appendix

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

- EC 8 General Resilient Anelastic seismic analysis based on the
Eurocode 8
-SBC 301 Seismic analysis based on the code of

Saudi Arabia (SBC 301)

& For this example, a Eurocode 8 scenario with Dynamics was chosen.

SCenarno bt
Advanced
EnavapiBurar Multi-Threaded Solver
! : Acvanced
KouPwv  cuthil-Mekee(m)  ~ [y threaded sohver Gma
Sanper Fenk Solwer
I_—ME’WDT = : e | l The program has now incorporated new fast
Sml"é Ei-ﬁ-mﬁ;ﬂl Awdhuon | ECB_ General o analysis algorithms, using more resources, such
B3 Gresk Stalic U | tinee  |Statie «| | as the graphics card, resulting in faster
W implementation (Parallel Processing).
%ﬁ‘gﬁ?gﬁﬂgm e FET Activation is done through the creation of
|EC_Greek ENcamnh Dynamic scripts.
ECE Greek Mpogieywo Statk @opTiosic halss
EC-E_Greek Mpokheyumg Dyna
Hea EvmpEpuan
| E5pdog |
TeRenumoer voges Terg comtanTs g st oropuons: The selection affects the
resolution time. Enavapifipnan
Y The default is the option, recounting with "Cuthill-Mckee(ll)". KSWBOV [Cuthil-Mckee(D) v

v The "Cuthill-Mckee" and "Ascending Series" recounts give slower
analyses, while the "No" option is not recommended.

O
AlEouoa Zeipd
Cuthill-McKee 1

[ ]Akopwaon

Select the command'= Efofog to save the scripts and with the analysis.
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Select the script and by selecting "Members" the following dialog box appears:

Médn

Molhomhoomarag Tywow [SoTAToa

EC-8_Greek Dynamic
NoAdaniomaorzs Tipwy IGoTr oy Fpappikoy MeAoy

TrupdBepa | E G ak Asy Asz £ Ix Iy Iz
oormo B[ ][+ ][+ |1 J[* o1 ][os J[os ]
oormss (L J[1 = £ ][ ][ i J[os J[os |
R 5 | | X S 5 O 0 [ 2
morso (L J[L |1 J[* ][ ][+ Jox ][os Jjos |
moormess [ [ ][ ][ Ji ][ o ][os J[os ]
oven-mo [ J[L | ][t J[* ][+ ] ][os Jjos |
e S S X X S| [ [

Toryeia (Lmax/Lmin) = Cancel

The program automatically selects, depending on the scenario regulation, the corresponding inertial

multipliers so any modification is optional.

If, for example, you select "EC", the multipliers for the inertias of the linear structural elements to be
taken into account in the analysis based on the provisions of the Eurocode are updated.

Also, here you can set the aspect ratio for the vertical elements in order for
them to be marked as "Valley".

Torggia (Lmax/Lmin) =

Selecting the "Nodes" option displays the following dialog box:

Kopfo
EC-8_Greek Dynamic

Kiipion KopBol Nai
Ehamjpia
Dx Dy
Mai s | Na
Rx Ry
Mai s | N

~ | MNai e

| Mal b

Cancel

ol

where you choose to take into account the diaphragmatic
function of the plates (F.S.R.) ("Yes" default) or not ("No")

In addition, in a similar way, you choose whether or not to
allow the relative movements for the foundation springs, i.e.
whether you want the building to be released in a flattened
state ("No") or whether you want to take into account the
influence of the foundation you have introduced.
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SelectMI to update the script and register the changes.
Selecting "Downloads" will display the following dialog box:

Dopricag

EC-8_Greek Dynamic

@oprioelg 5 5 . .

T evaniou gim/sec?) |3.81 MoBsopeg Qoprioceig ko Ouadeg gopTiww

LC LG1 L2 LG3 LG4 LGS LG LG7 LGB LGS LS10
LC1 1.00
Lc2 0.00
£ >

=

where, for each scenario load, you define the corresponding load (LC) including its groups (see
"Loads">>"Load groups") with the corresponding multipliers.
%  Forthe scenarios involving the earthquake,
- first select the category "Permanent Loads" - G(1), coloured blue, and set for LC1 a value of
1.00 in all subgroups and
- then select the category "Mobile Loads" - Q(2), coloured blue, and set LC2 to 1.00 in all

subgroups.
G(1) +
! The "+" next to the charging category Q@ + indicates that there is a load participation, i.e.

a non-zero multiplier, for that particular charge.

% Inscenarios where the earthquake is not involved (simple static, e.g. presence of wind), the loads
are shown as numbers and in each load you define, with a factor of 1, the presence of the
corresponding load.

! Each scenario can include up to 4 loadings.
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Fupperoyi Popricewv x|
Static
Qoprioeg 2 c c :
S evaniou gim/sec2?) [3.81 laBémpec Mopriceig ka Cuddec gopriwy

| [ | wi] 2| 3| w4 wes| es| 67| Lee| Lee| LGa
2=

LC1 | 000

1=
i L2 | 000
5 c3 100
& lc4 | 000 | |
8 lC6 | 000
9 LC6 | 000
ﬁ LC7 | 000
12 LCE 000
13 Lc9 | 000
14 LC10 | 0.00 &
15 e o
16 = 1l | B

ok | Cancel |
M to update the script and register the changes.

Excrdheary aluoy To avaAloemy

£ The new Run All Analyses command allows you to run all the scripts in the list with one click.
5.2 How to run an analysis script

a select from the list of scenarios, the Active
;” EC-B_Greek Dynamic (4 - ‘.‘ Scenario, i.e. the one that will be used for the

el analysis of the study.
MEo Evepyo Ezvapio Ekteheos

EC-8 Greek Static (3} G
EC-3_Greek Dynamic  [4)

EC-8_Greek AvehaaTikr (5]

EC-8_Greek EhaoTikr Static (6]

EC-8_Greek Ehmonkn Dynamic (7]

EC-8_Greek Mpogheyyoc Static  (8) "
In the li —— predefined ones, you now find all other scenarios you
created before. Select one scenario at a time and continue by setting the parameters of the
corresponding analysis

Ly

U

ERTUAOE Selecting the "Run" button, depending on the "Active Script", opens the corresponding dialog box,

which differs for:
v the scenarios of the NAC

v the scenarios of the Eurocodes and
v the Anelastic analysis scenarios
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Evnu&poarn Asdopevoy

First of all, select to update the parameters of the active script.

Mapa ol -
Then, select il to set the parameters of the specific study.

| OBSERVATION | C/HEpe@on Asdopsvey

After the Data Update, the Parameters you previously set are retained. However, you must set the XZ
Levels of application of the Seismic Action each time

Enineda XZ spappoync TnG osiopiknc dovapng

Kate |0 - 0.00 | Ave 5-1500.00 bY

Depending on the script you select, the configuration dialog box varies.
Y In this example, having chosen the Eurocode 8 scenario, the dialog box will have the following format:

MapdpeTpol ECE I} by

Eaopikr] Mepioyr XopakTmpioTikeg, Mepiodon EnineBa XZ empappoyric TS CEopIKAC BUVaRMC

S TR Tunoc daoparog Opifovmo  Karakop. Karw |g-g.00 | Avo 3-1050.00
ot ] 595 1] 55 ] g
Zawn [T ~| 2 =g el | =2V - m Auvapikr Avahuon
.15 0.05

Edacgpog TB(E) |0 IGiompg Axpifaia cqQc ~

InoubadTrra B v| TCE |05 B.15 Fuvteheoric ZuppsToynic Paoparoc AndKpIoTS
s eI m Ol Do | m O
baopa ErKEVTPOTIITES Sd (T)

©aopa AnGkpions | Zyeioopot v~ | Khdom MAggmpémreg DEM v sdmy [ !

emx []|005 =y
(%) EI Cpilpvmo b0 Korakopuga b0 sdv) [ 1
. . . . ez 0.05 | %z
®aopa Andkpiong | | Evnpipwon déopaToc sd(m) >= a*g L] sdgz O o«

Eifoc Karaokeung q . .
Avoiypara Eooyzg

Tkupbena vl ax 035 oy [ 35 gz [ 353
X eva X Ohzc o1 ahAEC nepIMTOEC
TUnog Karaokzlng
7 . .
X Foommpa Miaoiow z Fhommpa Miagioy [eva Z Ohzg o1 ahhzg nzpinriazg
Idionzpiodol Knpiou
: ; LAY a nhai 5 ZKupod ~
M#BoBoc Ynohoyiool Uowkapnra xwoika nAaima and Zxkupddepa
EC&-1nap. 4.3.3.2.2(3) ~ | Z | pDokapnTa ¥wpika nAgioa and Zkupodepa w
Opio Eyenkric MeTakivnong opoqpou 0.005 Torgeia KANEME Default O Cancel
Eidog Karavopne | Toiyevike X KPITHPIA AMAAAATHE ZTATIKHE EMAPKEIAZ

Enter the necessary information about the seismic area, the ground and building, as well as the
earthquake coefficients and application levels:

Select the Seismic Area to determine the Zone and therefore the Seismic Acceleration
a:
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Ezgpikr) Mepioy Mepioyzc s X
Smouic Mepioxic NOMOZ HAEIAZ v
4. ZAXAPGE v

Ziwn (I ~| 3 zg Zd-“"r' a Cancel

Select the Spectrum Type and Soil Category to determine the type of the spectrum and the
Feature Periods:

¥aparkmnpiomkEs Mepiodol

%TU noc GaouaTog Opifovno  Karakop. -

Tooc1  v| Savg [12 | (08 | |EEEER
Edapoc BEs) |05 | [0.05 | [ r—
B o TCE) |n.5 | |n.15 | A

o (2 | [t |

C
D
E

Select the Spectrum Type and the Plasticity Class
Daopa
©adopa Anokpiong | Exebiaopod v | Khdon Nhaomipdtnrog DCM W
{(%) |3 Opilévmio bo| 2.3 Katakdpupo bo | 3

®daopa Andkpiong Evnpspwon @doparog Sd(T) »= | 0.2 a*g

Select the Type of Construction

Eifog Karaokeung

Aonhn Torgonoia
Aalmpamkn Toonoii
OnAopgvn Toronoig
¥opnAnc Ezop. Too

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

g
g« [J] 33 gy [] 35 g [] 33
Tunoc Karamkeling
¥ Fuornpa MAmmioy z Fuornpa Mimmoy
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ScadaPro allows the designer to get rid of them and follow the procedure described in the next chapter:
"§ How to calculate the seismic coefficient q "

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:

I8ionepindol Kmpiou

M2Booc ¥nohoyiopol b ADOuTa ¥wpkd nhgiog and Zkupodzpa w
EC8-1 nap. 4.3.3.2.2 (3) ~ | Z | AbowapnTa xwpikd nhdima and Ekupobepa e
There is now the option to choose to calculate the The option of choosing

the eigenperiod in three ways.
IGinnepiodol Kmpiou
MzBodoc ¥ nohoyiopod

EC8-1 nap. 4.3.3.2.2 {3} v

IECA-1 nap. 4.3.3.2.2 (5)
ISiopopapikr) Avaiuon

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

1 In the first Ec8-1 18P, 4.3.5.2.2 (3) is necessary:

select, per direction, the type of building on the right
X AlkapnTa ¥wpikad nAgioma and Ikupadepa W

Z | Alowapnra ¥opikd nhaima and Ekupddspa e

AlowapnTa ywpikd peraddika nhaima

Merahhika n.i'-.|:|||:n|:| pE EN{E‘-.I"I'FII:ILII; l:lwﬁacq.u:uur;
Karaokeuis and axupdspa f pépouda Tolo noid Pz SIaTUnTIKE Ton
OAsC ol AANEC KOTOOKEUEC

(in the case of X and/or Z where the structure consists of a single frame

Avoiypara
¥ Ceva

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

Then, select the "Vesselscommand to specify based on a minimum length which of the

vertical elements are defined as "Vessels".
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Mpoadwopopdc Togzsiwow EC_8 - SBC301 >
min Mrkog Zrifgu (cm) >= | | 200 |
by

Column Element Wy Vz hw ™
1 1 [ [ 0.0

2 2 [ [ 0.0

3 3 [ [ 0.0

4 4 [ [ 0.0

5 5 [ [ 0.0

6 6 [ [ 0.0

7 7 [ [ 0.0

8 8 [ [ 0.0

9 9 [ [ 0.0
10 10 [ [ 0.0

- .. - W
< >
MNpoafizan OAwy KaBapiopa Ohwy 0K Cancel

Enter the min Length (cm) and press the command "min Column Length" to automatically determine the
walls per direction, so that the calculation of T1 is done according to par.4.3.3.2.2.

2. The second approximate method EC8-1 18R .3.3.2.2(3) s s fficient 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.

Auvapikn Avaiuan

Iﬁm'rlpér, Akpipsia | 0.001 CQC (10% ~
- L cac
TuvTeheaTEc ZuppsToyc aopaTtog An CQC (10%
SR5S
PRe [] © Pry [] O PRz

Itis 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.

To modify the coefficients for the Eccentricities, select the corresponding checkbox and enter the new
value on the right.
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ExkevTpaTITEG
e Tlx D ':||':|5 *L}(

enz [] 005 #z

In the same way, the designer can modify the spectra by X, Y and Z by entering his own values in the

corresponding fields,

5d (T)
sd(m) [ 1
sd(m) [ 1
sd(rz) [ 1

as well as the Response Spectrum Participation Factors
EuvTeheoTreg ZuppeToync ddoparog Andkpiong

pFx [] O Py [] 0 Pz [] O

In the Slots field, select for each direction the case that is appropriate for
the specific study and that is defined by the EPC.

Eooyiq

% Oheg o AMAEC NEPINTHOEIG

7 Oheg o AMAEC NEPINTHOEIG
Eifioc Karavopng TpIywwikn e

BEYETREH %
oot Gkt i et
.H'.F.:.“l:l.lcitl:; pé l.-:El:l.ﬂ.l;'l vz
Wi STy IpnASTER Tau 0. 15H
WU g grhdr pe e ,15H
Botpicic vap's cLowi) mupucToia
i, ol vihBsa, fEgaiiiamen,

| |IJ_'
| T
- 1
. BB
= ’. ]
. PR
K Canga

In addition, the researcher can choose the

DEBDEmwﬂ'
Type Distribution of seismic force
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Method of calculating the seismic coefficient q

According to the Eurocode, the "Seismic Coefficient q" is derived from a calculation and the "Type of
Construction" from specific criteria.

I. SCADA Pro automatically calculates the g and the type of construction. The procedure for automatic
calculation is as follows:

%  Afterfilling in all the previous fields, leave:

q

g [] 335 gy [ 35 gz [] 33
and

Tunog Karaookeing

¥ | Fuornpa Mimmioy |2 | Flomnpa Miaimioy
as they are.

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

| MapayzsTpol | |K$\.rrp|:| Maacg {cm) h |
| Autoparm fuadikaoia | Level ¥ v 7 -
Mafikama 0-0.00 0.00 0.00 0,00
& | MalecAxougies | I I I

1-30000 137417 30000 113844
of | Kewwsmra | |2.gppo0 137728 60000 1139.98

—— 3-000.00 139158 90000 113147
[ Z= waroyn
[ ka8 uyoc 4-1200.00 134011 120000 111494
I Auvapkn
( | Avakuan | .
s st
xd |
e =
Edryiox
%  Select the "Controls" command and in the dialog box that appears select "OK".
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TUVTEAEOTEC AVTIOEIGUIKOU
In the context of the dialogue "Earthquake Factors"

Mwwakrn Napapdppwan v op | 0.005

min Mo Enihou {cm) == 200 min Mriog Enihou (cm) >= | | 200

you set the minimum length that a post must have be considered =

q Column  Element Vy  Vz

a wall. By pressing the key : . -

min Mrjkog Zrudou (cm) == 2 2 vV v

in the list of poles, the walls are automatically checked in each 3 3 N2

direction. 4 4 r

5 5 Vo[

.. . 6 6 [v v

In addition, by activating the checkboxes ; . r v

[] fuzpetnnan ndpkaiac TowpdTwy (V) 8 8 [~

.  Aoviou E o 9 9 I

nuioupyia Apyeiou Evramkow ano

Uuuﬁuucrunllu:, (combin, tt) - ill v I

you indicate ‘the creation of the corresponding .txt files, which are MpéoBeon Ohaov | | KaBapapa Ohav

automatically registered in the study folder and can be printed. Opia Maljiy - Aoy

Malzg Akapies
The wall adequacy investigation includes a detailed analysis for each Meiwom | 0.5 Mewan | 0.5
level and for each combination of the cutting force received by each AliEnan | 0.35 gelaal] 0-35
wall.

[ tuzpeivnon endprang Tompdroy ()

O Anpioupyia Apyeiou Evramikaw and
ouviuaopolc (combin. tet)

In the limits field, and due to the fm%cifﬁa?%its are

Opia Maiiw - Akt defined by the Eurocode (unlike the NAC), you can modify the
mass and stiffness limits.

Malzc Axapisc
Meiman | 0.5 Meiwan | 0.5
AUEnon | 0,35 AlEnom | 0.35

In the check file and in the calculation of the wall shear, the program "determines" the structural system
of the building based on the seismic wall shear check.
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| Zehibo : 1
AMOTEAEZIMATA EAEMXQN
IENAPIO : AYNAMIKH ®AIMATIKH MEQOAOZ ME OMOZIHMA ITPENTIKA ZEYTH (EC8)
‘Eheyyxoc Alagopdg Malwv kKo Akapyiwy ITabpwy KTipiou (Tap.4.2.3.3.)
ala Zuviko Zuv Madla Zuvohikeg AKTPYIES Nogopig Malwv - Axapwiwy
Iradpng | Ywodg (m) KN/g Ki*10+3 (KNm) (Mi+1-Mi)Mi - (Ki+1-KiYKi
(Ki-X) (Ki-Z) (AN (AKi-X) (AKI-Z)
1 3.000 123.750  |4867.198 2165.954
2 6.000 57.199 3893.758 1735.163 gh. 0.53 gh. 0.19 gh. 0.20
MAI
O ‘Eheyyoc avotroei Ta Kprmpia Kavovikdtnrag OXi
] Mddec - HAUénon mpémer <= 0.35 - H EAdrrwon mpémer <= 0.50
ZHMEIQZEI. Arkauwicg . HAuEnon mpemer <= 0.35 - H EAdrrwon mpeme <= 050
Kévtpo Bdpoucg - Kévtpo Akapwyiag
ala Zuvlko Kévtpo Bapoug Kévipo Akapyiag AraaoTaan
Irafung | Ywdc(m) | X Zuvr.(m) Z Zuvt.(m) X Zuvt.(m) Z ZuvT.(m) K.B-KA m)
1 3.000 5.4309 6.0895 6.2884 5.6797 0.9503
2 6.000 5.3788 5.6738 6.7783 5.4379 1.4192
Zelopkn TEpvouod TolwHATwy Map. 5.1.2.
ook Tépvouoa TonwpdTwy Itabpn Avagopdg 0 0.000{m)
ola SuvE Téuvouaa Tor Zuvohikn TERY. = nvx e/ | suvs Tépvouda Torg Zuvohikn TEPY. = nvz EMLJA
ZraBpng | fpog | TEépvouoa Tuvohikr AM. | fpog | Tépvouoa Tuvohikr m.
Torywpdrwy | Téuvouaa nvx Torgwuarwy | TEpvouoa nvz
1 0 0.000 0.000 0.00| An. 0 0.000 0.000) 000 AmM.
2 0 0.000 0.000 0.00] Al. 0 0.000 0.000] 0.00] Al
FHMEIQXEIR: ™ = FraBun eAéyyou nv aimo Kavoviguo
KaBopiop 6g Eua‘rﬁpmo«; KTipiou
MzdBuvon X: Z0arnua MAaigiuw
MedBuvaon Z: Zoarnua MAagiuw

Knowing the "Construction Type" and all the previous parameters , the program can calculate the
"Seismic Coefficient q". Enter in the parameters the last information, i.e. the 'Type of
Construction', run the analysis a second time and enter the parameter dialogue box once more.

In the "q" field you read the values suggested by the program.
g

g« [ 27 gy [] 138 gz [] 27

You can proceed by keeping these values or modify them by checking the corresponding checkboxes and
typing your own values (which you could have done from the beginning, but then the program would
receive your values without suggesting its own).

g
ax 276 gy 138 gz 2.76

OBSERVATION:
Where the building type includes the word "walls"
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AIEYOYNEIH X
Micrd Zoomnua pe Ioodlvapa Toysia E

Foompa Mmooy

MikTd Foomnpa pe Ioodovapa MAaioa
a pe Ioodivapc Torgzia
Midompo Zoammpa Zufzuypévoy | oreney |
Midompo Zoarnpa pn Zufeuypsyo
EOoTmpa pyahoy, sAoppog onMoUEvay ol
Edommpa AveoTpappevou Excpepolg
Erpermikd Eukapnmo Zoomnua

Cancel

then to calculate the coefficient a0 and ultimately q you should select the "Tunnelscommand

Toryeia
to define, based on a minimum length, which of the vertical elements are defined as

"Tunnels".
Mpoodwopopog Togeiwow EC_S - SBC301 e
min Mfikog Erfipu {cm) »= | | 200 |
g
Column Element Wy Vz hw ™
1 1 [ [ 0.0
2 2 [ [ 0.0
2 3 [ [ 0.0
4 4 [ [ 0.0
5 5 [ [ 0.0
6 6 [ [ 0.0
7 7 [ [ 0.0
8 8 [ [ 0.0
9 9 [ [ 0.0
10 10 [ [ 0.0
- .. — — - - R
< >
MNpoafizon Ohww KaBamopa Ohwy 0K Cancel

Enter the min Length (cm) and press the "min Column Length" command automatically determine the walls
per direction to calculate the coefficient a0.

In the "q" field you read the values suggested by the program.
g

ge [ ] 27 qy [] 138 gz [] 276
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Evnpépwon ddoparog

Select to update the spectrum with the seismic values

- daopa Andkpl
Coefficient q and - e to see.

Daopa Amokpuon e Emmopovozuaw % pod
Al Ts... RdTx RdTy RdTz ™
1 0.000 1.570 1.099 1.570
2 0.050 1.345 1.334 1.345
3 0.100 1.121 1.570 1.121 L L L L
4 0.150 1.121 1.570 1.121
5 0.200 1.121 1.570 1.121
& 0.250 1.121 1.570 1.121
7 0.300 1.121 1.570 1.121
g 0.350 1.121 1.570 1.121
9 0.400 1.121 1.570 1.121 —— S— —— ——
10 0.450 1.036 1.451 1.036 W
Default Wirite TXT
REEIL-I Tx.—r Cance' 11 11 1 11 | | I |
[ ] Ehzyyoc Ezoponifroy
Kamyopia knpiov |I [ Nepiofioc karaokeurc npiv To 1985 EAK 777
ZuvTehzoTn; gEIOUIKNG ENBapUvoEw; | 0 | a*/g | 0 | Y nohoyiopég ®aopatog

Select "OK" and with "Automatic Process" run the analysis a second time take the new parameters into
account.

5.3 How to check the results of the analysis and create the combinations

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:

S E

=

Y

IynsBumopol EReyror DElopmn
Spaan
AN OTEMEGROTH
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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.

FunSuaapol TeT PopTionsy ll
AdTengog AEFTGuAEATITIOS
¥G 135 VE 1 ¥EE g ¥ 3 | A B | Enraene0n ek
. [ o e | e L
Eiog dapdiuvam Ll L2 LCE LCa LCS e =
Tewdpi EC-8.Greek . 7| EC-8 Greek . ) EC-8 Greek . | EC-8 Goeek . T I EC-8 Gresk . Tl ECD,
DR 1 2 3 4 5 L]
Tuee G =lg =gy il |- hd 5 i £-
Apdoric f.l Kormyopsa ., T 1 'J 'J e=f
Meprypogn
Tuwb:l Aotoygiog ll (257 L 135 150
R, Noteioe  =lom =|100 050
LT Aoroxing = | Koy % *| 100 (R} 100 030 100
Tung 4 Aomoxior X | e =100 03 1.00 030 100
BLTT] R ] ADTORIOE i | Eomi <X o .= 1.00 o3 100 -0.30 140
TnbeB Aiaylng ﬂ Kerta =X '_i 1.00 03g 1.00 -0.30 100
B E:T AoToxiog = | Kora -X = 1100 Dad -1.00 0.30 -1.00
I AoToyiog o | Koo - ok I 1.0 030 100 030 1.00
b9 Actoylor X | ke - =1 100 030 1.00 .30 1.00
L0 AOToxinE 'J Ko - =100 03g -Lm -0.30 -1.00 -
£ ; ¥
Mgootinen Ao difloopn | Korogoenom | TET MpoeoSogoptw Iesimaopoi 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.

A

% The same is achieved by selecting the "Predefined Combinations" command, as the program will
enter the combinations relevant to the active analysis scenario.

%  The predefined combinations of the "running" scenarios of the analysis are automatically entered

by the program.

% 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.
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5.4 Checks [ .
Select the "Checks" command and in the dialog box: : e
ar | 200

Y enter the minimum length for defining the walls and click the willen el
corresponding button, Cawmn leemo Wy vz T
Y set the mass and stiffness limits for the normal conditions of the " ::b :_ :_
building, : e
Y Enable the creation of the two .txt files A [ [
v "ok S [ |
& s [
Automatically opens a file that, for "active analysis". includes the results of t z ::l :— :—
- Regularity i soz- [ e o+
- 2nd order influences Tpdeteon (ke | asCiyampa o
- Framework instability :::M “"m"._w._
- Floor Angular Deformation Wz 1.3 i bl
- Wall Adequacy Al 020 [ Ay 0
- Building torsional sensitivity [ twpeoem e srans senemamin )
- Calculation of Seismic Moment ooyt
- o oo

AT EAETRISTA, ERETE T

TERART | | AFRARECs el AR ST M R mk ETP TR 2RI T

o T
ltn, | T o R

1 com] ne| ax

a1
= Er B
"".".'."‘.:.."."."’."T.!"'.".""'" | il
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5.5 Seismic action

Select the command "Seismic Action" and automatically opens a .txt file that includes the
Calculation Parameters for the seismic action, and the calculation results for the following
quantities:

IELcrpucri
Spaan
v Building Specifications
Y Station design eccentricities in relation to the Plasmatic Axis
Y Plumbing Distribution of the Equivalent Static Load (Torsion-Torque)
Y

Values of the response spectrum

When the analysis scenario is Dynamic analysis, the following sections are included in this file:

Building Idiosyncrasies from Dynamic Analysis
Idiom Participation Factors

Mass Participation Rates / Address

Eating Idiomorphic Masses

; SR Dearine Mo e i ey

i e Ci| Frd v L ad ¥
i W R — TR IR

| s CIY L LI PR LS

g~ Fad | % |
el ] anat|

T Fae Farweal Sy, S e | e e
i L Lrar
TR

For further clarification and details see. For further details, please refer to the User Manual § 8A.
ANALYSIS
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RESULTS

6.1 How to view diagrams and deformations, as well as the reinforcement of the
paving :

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.

|
= J Bomso Maovrzhomoiryan Epremaian) Eoyoieio Miakzc DopTiE Avohuan Amotdhiopara | Almgvoood
L.C R . : @ .F
: Dopiag ; @ gh L. &' = ) o 11
TurSucdpiat Mopops- Eamon | | Awoypdppeats Egponen dapopa - Enafzoyoom Kproigoe Sooaxur
prpwpEe Mapap. 20 Apmipnaewy oy gopTine Taggomoiar,
ey g Nopopoppes Bandnrica

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

Ivvduagpol X
C:\I0Vesson2\scaanal \ECE_Gener: - Select a combination from the list that includesthe
DopTigeg 7 combinations all of
TuvBuaauoi 101 "running" analyses, and let them complete their
calculation automatically, or
ECE_General Dynamic {4).cmb o

Emtoyn Zuvduoopmy
- press the "Select File" button, select the file of

¥ noAoyiopog combinations from the study folder and press the
"Calculate" button.

I End Calc

Cancel

I To view vector deformations from eigenmodes of the dynamic analysis, select Dynamic analysis
combination file.

|j| From the list on the right, depending on the results you want to
see, select:

Dopag v Institution or

Aoypappata-lootagikeg Vv Charts-Important
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&

Mopesin-

6.1.1 BOdy+ "Deformed Body" DLaEVDT

.. din=iEg B g v

Hena Mawplawrap e Eory  Bimewm ONeed | Feeofipenn | Clakosedees) Balirm ek e

o fe ' e @ &

Eintiocy Tearcici- he Aok -mondy | EAwaal ERilpos
=z lioe Thaoins I et e T ot
ot L e
g

too i d %

e e L

sy
g e B
RIS Ty (.

L3l

=m e e e 1 ara LT AT AR

Fuvbugoudc

Bopopoeg
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 W Xpupamii AaBaduon , modify the "Scale" and the "Motion Step" to see the best
and most intuitive visualization.

In the "Status Bar" double-click (blue = active, grey = inactive) to select the mode of displaying the deformed
vector.

TECIM MAPAM TYI-TEQ) YE-MAP AIAD TEQM  ALAD. MAPAM
e ) The "Motion" command is the switch that turns on and off the motion of the deformed
w. vector, according to the choices you made in the dialog box of the previous command.
Kivnon
| Mopo.
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6.1.2 Charts - Equalisation

& o[ W e - e =

oot Vemecon  fecuven  Dopoasa o TADED - TROTE O] | ATWOLIGHITE  SARTCREMRGEY.  Sakoww  (abeaa

“& Saver e i

Far PR I B o o R B T G T e N

ST ) BRI

e R EEL]

Mok M)

Emhoyr) MeyzBoug
Papdwra w || Evragag v | Mz W | ddpmion L w | Mepamag v || 11| 10 Select All | | Clear all || 22 ‘

In this section you can see on the members the diagrams of the stresses for the linear members, and the
isometric curves of stresses, strains and reinforcements for the finite surface elements. In particular, to
see the diagrams of the stress magnitudes for the Ribbon elements, select the stress magnitude from the
list

l'tcér--'!'i.
Tuvfuagpoc displayed FI::;I"I:::

Similarly for Surface Elements select whether you want to display isometric curves for stress, strain or As
reinforcement as well as loading or combination:
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for each |Zuviuaouog

IEVTc'lcrag '”

=N afBk B W@ s

Bzt Hwasoaeay Lgtea

Tacho Eeran  Bomhiina. By

da

o

To view the reinforcement of the pavement in x and z, top and bottom, select:

HEnlcpa\uﬂaKc'l v v | X aw v || Zuwdugopog V v | Mepamag 1: || 10 Clear all || 72 ”

d
¥ kdTw
Z auw
Z kiTw

The colour illustration and the bar on the right shows in colour gradation the area of reinforcement required

per direction and side.

£ By activating "PRICES" in the bottom horizontal bar, you can see the values of the selected size on the
surface of the surface element.
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o.0om

¥

For more details and details see Manual Usage
RESULTS
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

After completing the analysis of the structure, checking the results and the deformations, the next step
to complete the design is the dimensioning of the structural elements.

7.1 How to create dimensioning scripts :

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

M . . . .
% .defined 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.

Scenario o
N oo |1 |
EKQE 2000-EAK
Tunog EC2EC3 e
NTC_2008
- - EC2_Italia
N E —
=0 bl i il EC2_Cyprus
. . Mokmog 1959-84
Luaypacpr) MaoTamohdyrong Mahadc 1984-93
i . Austria
[Jzxupddzpa [ Zuvdioag SEC304-306
. ; ECS
= | (] zinpa Epappoyn EC6-ECB(3)
L5 EC2-W/0 ECa
[

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

£° In this example, a Eurocode scenario was used.

In the "Delete Dimensioning" field, activate the corresponding
checkbox and "Apply", to delete the results of a previous
dimensioning (concrete elements, steel sections, or connections [T Zxupddepa [ Fuviioac

respectively), in order to dimension from scratch using other . ;
combinations, or parameters, or scenario, etc. I™ zinpa Epappioyn

Aoy papn AdaoTamoddynang
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7.2 How to define the parameters of dimensioning, per building element :

- -
ol o Ex

Neao EKOQE 2000-EAK EKQE

| EC2 EURCCODE

ECZ EUROCODE -~

Evepyo Ezvaplo

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

(See Internal Use Chapter 9 "Sizing")

With active the selected scenario, you open the Parameters
Mopapetpo Aopikwy ITog LY x
[kavomkog KopPow LiAnpov Zuhva
IuvBuaooi MAdkzs Aok Fiihol Médiha Onhiopo
Euvbuaopoi Z=T Doprigzwy (101) |Aor. | |Aar. +¥ X +Z -z Mo
FuvBuaopoi AA Kagra ™
1(5) +1.350c1+1. 5002 A
2(1) +1.00Lc1+0,500c2 A
3(2) +1.00Lc1+0, 30Lc2+1.00Lc3+0. 30Lc4+1.00Lc5+0. 30Lcs +0. 30LcF A +X
4Z) +1.00Lc14+0, 300Lc2+1.000c3+0. 30Lc4+1.00Lc5+0, 30Lcs--0, 30LcF A +X
5(2) +1.00Lc1+0,300Lc2+1.00Lc3+0. 30Lc4+1.00Lc5—-0. 30Lcs +0. 30Lc7 A +X
&(2) +1.00Lc1+0. 30Lc2+1.00Lc3+0, 30Lc4+1,00Lc5--0, 30Lca--0, 30LcT A +X
7(2) +1.00Lc1+0, 30Lc2 +1.00Lc3+0. 30Lc4--1.00Lc5+0. 30Lcs +0. 30LcF A +x
8(2) +1.00Lc1+0, 30Lc2+1.00Lc3+0. 30Lc4--1.00Lc5+0. 30Lcs--0. 30LcF A +X
9(2) +1.00Lc14+0, 30Lc2+1.00Lc3+0. 30Lc4--1.00Lc5--0. 30Lcs +0, 30LcF A +X
1002) +1.00Lc1+0. 30Lc2+1.00Lc3+0, 30Lc4—-1.00Lc 50, 30Lch—0. 3007 A +X w7
< >
FuvTeAeoTec ITabuncg 1/({1-8) EC-8_Greek Dynamic {1).cmb w
Talun ¥ v 7 I Eigayowyr) Zuviuaopay
0 - 0.00 1.000 1.000 1.000 Y noAoyiopoc ZuvEuamumy
1 - 300.00 1.000 1.000 1.000 I End Calc
2 - 600.00 1.000 1.000 1.000 .
FuvBuaopoc GHp2Q
3 - 500.00 1.000 1.000 1.000
Aoy MaoTamohd Mehe
4-120000 1.000 |1.000 | 1.000 R e TERES
5 _ 1500.00 1.000 1.000 1.000 Enavaunohoyiopoc peyebow KAM.EME.
Evepyo YAko AooTamohoynong
Méo o
Karaympnan MdaPaopa oK Cancel

81



EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

! Two new commands concerning the storage of the sizing parameters of the active scenario.

Karaydpnan fidfaopa
Once you have configured the sizing parameters, you can now save them in a file to use them in your
next study.
Pressing the "Register" button opens the storage box

‘ PR =
i BT {5 ¥ e F
- u bek [7]
L il
o oK 4
B8 Ten B
L i
Lo
- o & FeLide
Lroamirdy

Pibo e | A by
Yraaieype Dhuge Paremsie"adp)
—————
» HedeFeidm L e | Taept

where you type a name (it is good to be relevant to the sizing scenario).

The extension of these files is sdp scenery design parameters.
Similarly, with the "Read" option, you can load a previously saved parameter file into a study.

[ " E--T8)
wamal
(rgorair = bpw ke

& Klerad Derw o
£2 Drepbas Srer DI

Sren Dt

oy Dalle-s f g
[ _herlls

B dexder

2] Marownen

d Dowaicudr
o B
. P
B

&y BICSCANE 0

dom

= harn sl [

= WITERER Y
KTRtT ¥ ¥.

Tl Al | o, sy D i Pari weatwa ™25

O | Cawel
£ ATTENTION

A prerequisite for calling a configuration file is that the current sizing script is the same as the
configuration script you are calling. Otherwise you will see the message
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ERROR x|

To agyzo nepopdrpoy Gov b oupfaTo ge To Todruoy osvdpio
ayzBiopog

Enavaunohoyiouog peyeBon KAN.EME.

I. A new command that allows the recalculation of all the sizes provided by the CEE for all members of
the design and is used in cases where the strength of the materials is changed while the reinforcement
has been placed according to the existing situation.

Combinations
. Regardless of the material, a prerequisite for sizing is the calculation of combinations.
Fuvduadpoi

The selection of the .cmb file of the combinations registered by the analysis is either:

W

defaultemb

EC-8_Greek Dynamic (2).cmb
EC-8_Greek Dynamic (3).cmb
EC-8_Greek Static (2).cmb

EC-8_Greek AveiaoTiki ME (1).cmb
EC-8_Greek Aveiaotiki XQPIZ (0).cmb

- from the list  |EC-8_Greek Mpogisyxog Dynamic XOPIZ (4).4 \ith automatic calculation

- through the commal‘f* S —— Iwhere, from within the study folder, you

select from the registered the file theof combinationsof with the which will

dimension and then use the button to make the ¥nohoyiouég Zuviuapdy
calculation.

Depending on the case and the conditions that are met, you can use either the combinations of static or
dynamic to dimension the superstructure (as long as in the analysis you have "opened" the springs (not
the footing)). You can also have run analyses with scenarios of different codes (e.g. EAK and EC8) and by
dimensioning with the respective combinations you can see the differences that result.

In the "Combinations" field the list of all combinations is displayed. In the field "Level

coefficients"
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Suvteheoréc TTafunc 170149 | You can increase or decrease, by manually entering
coefficients different from 1, the seismic actions per

Level X L z 21 direction and level.

0-0.00 1,000 1,000 1.000 1/01-8 | . )

1-400.00 1.000 1.000 1.000 I The. bL.Jtton, if sele.ct.ed, will do the

2 - 700.00 1000 000 1000 2nd order influence check, with automatic increase of the

when 0.1 <6 <0.2, at the levels required.

3 -1000.00 1.000 1.000 1.000
4-1300.00 1.000 1.000 1.000
5 - 1600.00 1.000 1.000 1.000 ;I

To take into account any modifications to the combinations, select the command again

¥ noAoyiouog TuvEuaopoy

The field applies only to the scenarios of the Greek regulation
(EKOS). Euviuaopdg GHp20

I OBSERVATION:

Autopam Agoramoddynan MsAsmg
The order is an automation related to Concrete studies and
allows you to dimension the whole study with a simple "click".

Set the parameters in the fields below and select "Automatic Study Sizing". The program will

automatically carry out the entire sizing process that you include in the following groups and that is
otherwise followed "Step by Step".

All the parameters of the layering depending on the structural element and the material of the carrier
are located in the corresponding tabs and are explained in detail in Ench. Chapter 10A "Dimensioning".

Ikavomkoc KopBow Einpoy Z0hva
Zuvduaoyo Miareg Lokoi ETOADI MNzdiha Onopoi
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7.3 How to size the beams:

: 3 The "Beams" field contains the commands for finding Beam
- Continuity, Dimensioning, Reinforcement Check and Beam
Continuity Results.

Tuvexeiec Bloyyoc AmoTehi-
Sokwy = Omlon~ ouoto~

Aokoi {

¥
‘// Evonoinon Dok
M
/ Luorypaapd Erenainon e Ao
m Eiseery ETiAELTIRA
‘ Bipeam auvndind
‘i feonpompry ETHARRTING
{ A oyipoupT ook
{ MpoTIAEER DTTALT NG

Select the command "Beam Continuums>Find Total"

to automatically determine the continuity of the beams of the whole
building.

() Opépou (@ KTiplou

The program automatically creates all the beam passes.
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In "Arming Preferences" you specify whether one or two reinforcement bars will be placed as common
support reinforcement in the beams, whether you wish to take into account the bars of both openings
in the support reinforcement, as well as the anchorage length by varying, if you wish, the support width
of the beam.

Select the command "Load Check>Total" dimension the beams in total for the whole building.

Tuvéyeiec Aokwv MaoT...

() Opépou (®) Ktipiou

o

The beams are coloured with the corresponding colour indicating the type failure and the initials K, D, S,

d, pmax are written on their axis to indicate the type failure (K: Bending, D: Shear/Torsion, S: Connectors).

% Red. Bending failure. Maximum reinforcement rate pmax exceeded. Dense Connectors.

%  Pink. Shear/Torsion failure ..

%  Cyan. The beam was dimensioned without any problem.

Initials indicating the type of failure also appear on the beam.

£ For this particular example, the dimensioning of the beams showed some failures for exceeding the
maximum reinforcement percentage in the supports marked "p".
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¥ Anoxpuyn

: I ATtopovwon

Amodoon ISloThTwY
AcoToaoohoynon Iuvexelog
Editor

ATIOTENEOUOTC OUVEXELOC
Aiepeivnon ouvExeLog

|| Aoypépporo

ﬁ Aemrtopspeteg OmAiopwv
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Right-clicking on the member of the beam
that fails opens a list of commands related to
the dimensioning of the continuity.

Select "Continuity Investigation" check the
failure from analytical results file that opens:
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BAOO2T - WordPad - ol
Insert - Formist Help
| B

ELE F1B.4DH =0 . 000 C._35?5 A
a4 -25%.528 =0 00D g, 431157
105 297 675 -G 000 0. 13059
100 =Z240.640 =0 . D30 0.Z0389
101 289.382 =4, 000 9. 12645
101 ~233.986 - - Q05 . 10054
TELOL
a4 482,982 -3, 000 9.,14523
100 432.88% =3 000 . 135909
101 420.8B5F =0, 030 0.13&08%8

EAETHOL ‘peak

HBEAR¥ 1 3€ b=D. 900 h=0.8500 c=0.0ZF5 'd=0.575 hHf=0.000
prax Aoigteps = =.l.-_|iE- (T =0, 01810

pEad Roiotepgd (ECR)= D.0068T

Froax AcEld = OL0IT0E {7 /fyd)=D0,01E10

prax Acfid [(ECH)= 0.0085%%

TOZPEALH peeax (R oehfiEng = 23405 5 Rewak=21.576)
pmax MEgqow = O,0LELO0 (T,/fyd)=0,01610

prax MEgqow CHy= .08000

BEAM 2 57 b=0.400 h=0.600 o=0.025 d=0.575 hi=0.000
poax Rpiotepd = O,0X6ET (T/Cyd)=0,.01610

prax Apiotepd (EC8)= 0.
pRax Aefim = 0.0%267TF (7 Lyd) =0 01610
Fmax 4cEid (ECB)= D.A11Z

poeax MEgey = O, 08810 (T fed)=0, 01610

prax Meégow (ECE)= 0.04082

HEAM 3 35 h=D. 400 hed.500 cwD. 025 'd=0. 575 RE=0.000
porak Apiciepd = O.0807E (T/fpd)=a.018%4

prAx RowdTepd (ECH)= 0.00854%

TAEPSALY prEak (A8 orAEiENG ¥ 1,865 > Konmaywe2D_50E)
pomax Asfid = A.08172 (T/fypd)=0. 01810

prax fefid (ECE)= Q.0LI0E

YOEFEATH pmax (A2 otfpiEne = 3T 604 » Asman=76.540)
porax MEgow = 0.08810 (T/fpd)=9,.01&4140

pral Megow (ECH) a40G0

BEERM 4 30 h=0.400 E00 0. 037 s 575 N 0.000
pmax hocotepd = O,

pRAag RApLOTERS
pmaw ArEld = 0LO0I10F {7/ fyd)=0,.016310

pomax Acfide (ECH)= 0.01138

TOEPBAEH pRax (A3 otRgi€ac = 35,469 > lowmax=27.262)
pEax Meéoow = O.DLI&L0 {_ff.dj" CR1EL0

e 5

[ Far Help, press F1 MESA o8

. NOTE: information about most forms of failure in the receive

via the "Continuity Results" file
For example, for a failure marked "D":
Select "Continuity Results" to check the failure
from the summary results file that opens:
AToEpun

Amopovwan

AogTaguorhoynan TuvExEioe
Editor

AMOTEAECHOTO TUVEELD]
AEpEivan TUVELELO,

Aoy pappoTo

;ﬁ' MNEMTOpPEPEIE OMALTUWY
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

Ighida: 1
A14 A1
XAPAKTHPIETIKA ADKQY
. . Koupog Mrikog . Mhdtog | ™yog Mayog Mhdrog
Aoxdg Méhog apxnc TEhOUG L{m) Eidog b w(m) h(m) h +{m) b m(m)
14 124 31 32 1.30 OpBoyuwv 0.45 0.60
IKYPOAEMA
Moigmnra fa (MPa) ¥ ¥ max € . (NM) | maxe. (N) fom (MPa) T (MPa)
C20/25 20.00 1.50 1.00 0.0035 0.002 2.20 0.25
dm XAAYBAZ ONAIZMQY
: Emkdaiuywn
Mowwtnra | Es (GPa) | f (MPa) B Vs max £ 5 c{mm)
OmAopag Kapyng B500C 200.00 500 1.15 1.00 0.02 25
ZuvbeTrpeg B500C 200.00 500 1.15 1.00 0.02
EAEMXOZ ZE KAMWH ME AZONIKH
ITHPIZH APXHEZ ANOITMA ITHPIZH TEAOYZ
Avi Karw Avw | Kérw Avw Karw
Zuvepyaldpsveo MAdrog b (M) 0.45 045 045 0.45 0.45
ALovikn Yohoyiopol M .5 (kM)
Potm Ymohoyiopod M 54 679.90 | -568.60 163.04 | -12633| 40347 -441 68
KoBopioTkoi ZuvBuaopoi 39(A) 64(A) 39(A) B4(A) 37(A) B62(A)
Amaitnon Omhiopol A, (cm’) 3584 2927 6.93 532 18.84 21.04
ava Mopesid/KaBopior. Zuvd  |(cm”)
EAEMXOZ ZE AIATMHEZH
XOPIZ IKANOTIKH METENOYZIH TEMNOYZAZ Apyxn Téhog
Tepvouwga Zeigpod (kN) minYy g4 maxV s 4 miny g maxV 4
30.3 8726 0.03 18.5 860.6 [ 0.02
APXH (Kpigipo) AMNOINMA TENDZ (Kpiopo)
TuRpare Aokod |{m) 0.60 0.10 0.60
Tuppetoyh Zeigpou Oy1 Mai Dy Nai Oy Nai
Tépvouaa Ymohoyiouol |V = (kM) a726 862.3 860.8
I1p. Pom Ymohoyiopol  |T = (kNm) 7.0 7.0 7.0
Avtoyr] XOPIZ omhiopd W zae (KN) 1516 950 1218
AvToyn BARGuevLY B .
Biayaviuy WV mamae (kM) 857.0 857.0 857.0
LTpemmikr AwToxn - .
BAIBHEVLY BIaYGNIY T mgmae (kKNm) 143.4 143.4 143 4
Tea/ Taana +V oz IV aamas <= 1.0 1.1 1.1 1.1
KaoBopiomikoi Zuvduaopoi 39(A) 39(A) 39(A)
Armrairoupevn Alatoun
TuvBetipec, iaBiayiviol  |Asels (cm/m) k39.31 | k38.85 | k38.79 |
MpaoBeta Nota ()

Having identified the failures, you should make the necessary modifications.
Select the beam with the left mouse button on the floor plan. The list of "Properties" opens on the left
and "More" opens the geometry of the cross-section.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

e
'\_|,-uu.l )
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gl E
A |-
rewyeTpin (em) FELEyoG T Amandie- | )
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k i , E_a EMAEKTIED
Enlarge the cross-section and | resize the

with continuity.

I

v
ANEOTOOHEVD

MepiocdTERD

Amérpulin

Amopovwaon

Amédoon I6oTriTwy
B | McoToowohoynan ZuvExELog
¥ | Editor
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Aispsivnan guveExELdg
b ! | Aictypdpporto
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

By right-clicking on the beam member and selecting "Armouring Details", the window of details
concerning the armouring of the continuity as derived from the dimensioning opens, depicting the

continuity according to the local axes.

. Attention, beams belonging to the same continuum must have the same direction.

Edlibor Mepacwac Aokuwy

\. A = -

9 Alal R 5] Kl W 4w e

TOST R | Kt Onbepac eatianmos | anopts Tmpimey - Tuvdempos | Mpoeiom | Frpamoen | Smvpspenma | S
: Trypfra;

AT ET
ApEply deerpetines apfpdy | L Wi A.67 P M Sl O | Kpitnpe Mo AaBi o Ve (est])

Enwiteym trim} i Cweooiz |4 Lwfzm) |4 Tpbro Onuarg
arld
Hem! |40 hiirm &
e —d
‘ L .} ‘ fem) |90 | hifem  f@ = =t

Here you can make all changes to the main and secondary armament.

fguarzpd | B0

Bl

Detailed instructions on how to use this command can be found in the corresponding user manual
(See Instructions for Use Chapter A "Details of Beam Armouring")
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

7.4 How to do the satisfaction check:

Having set in the "Node capacity" section of the Parameters avo e Koppuy

Mapapetpol Aopukwv ZTogEav x
FuvBuaopoi NAdkeg Aokoi Frihal Nzdida OnMopoi
| Travomikeg KopPuov | ANy SUAva
uztBuvan y Mz0Buvarn z
= acd <= = acd <=

Akpaia 1 Awpaia 1
Meogia [ Meogia [
MékcTwon Mékrwen
Eheepn [ Ehetzpo [

Ztabpn ¥ il

0-0.00 —
1-3000 [ [+
2-60000 [v |[+

| Kovoxipnon | | Séfoopa | [ o ]| cancal |

specify by x and z the parameters to be used in the satisfaction check.

At the bottom

ITabpn L Z

0- 0.00 — |
1-30000 |[v ||+
2-60000 [v v

you select the level or levels and the direction where you wish to perform the level check.

Specify the upper bound on the satisfactory node enlargement factor acd.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

In general, the value of aqis defined to be less than or equal to the value of the seismic behaviour coefficient q.
For the footing positions of the columns, ,.qshall be taken as 1,35.

Check the corresponding option and enter the value you want.

If you do not check any option, the program will take into account the value of acd it will calculate.

OBSERVATION:
The definition of the node type will then be done with the "Node Characterization" option.

Not "Node Characterization" by the user means that all nodes are taken as free in both directions, except for
the packed nodes.

With the "Node characterization" option, you specify the type of node per direction.

L

ropaktn- Embuan
plouas - E
IkowoTIKO L EAEYXOL

o

— Aveu lkgvoTikod
’W EMkERTIRG
1y

= The solution of the satisficer is done either Selectively or Overall per level.
% Tuvohma
L

ﬁ AmoTsheapoTa

o i
L AlEpTUVhON
.

Select the Results command and a column or wall node to open the test results file for that node for
each seismic combination and direction.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

kéuﬂnq = 33

Etvhog Ké&tw = 18
Etvhoc Idve = 33
ZYNA. SMEby SMEbLy acdy acdy SMER= SMEL =z acdz acdz
calc calc
3 142.500 177.826 1.042 1.042 140.600 24.609 T.427 3.500
4 142.500 104.543 1.772 1.772 140.600 18.346 9.963 3.500
3 142.500 176.740 1.048 1.048 140.600 23.446 T.796 3.500
a 142.500 103.477 1.730 1.780 140.600 17.183 10.637 3.500
T 142.500 181.446 1.021 1.021 140.600 28.486 6.416 3.500
8 142.500 108.183 1.712 1.712 140.600 22.223 8.225 3.500
a 142.500 180.360 1.027 1.027 140.600 2T7.323 a.690 3.500
10 142.500 107.097 1.730 1.730 140.600 21.060 8.679 3.500
11 142.500 121.547 1.520 1.520 107.6800 1.066 131.240 3.500
1z 142.500 48.584 3.813 3.500 107.600 7.094 19.718 3.500
13 142.500 122.933 1.507 1.507 107.6800 0.905 154.53%2 3.500
14 142.500 49,670 3.730 3.500 107.600 5.931 23.585 3.500
153 142.500 125.4467 1.476 1.476 107.6800 3.046 45.521 3.500
16 142.500 52.204 3.5489 3.500 107.600 3.217 43.483 3.500
17 142.500 126.553 1.464 1.464 107.6800 4.209 33.232 3.500
18 142.500 53.290 3.476 3.476 107.600 2.054 &8.107 3.500
18 108.600 48.584 2.906 2.906 140.600 T7.094 25.766 3.500
20 108.600 121.847 1.158 1.158 140.600 1.066 171.450 3.500
21 108.600 49.6870 2.842 2.842 140.600 5.931 30.81% 3.500
22 108.600 122.933 1.148 1.148 140.600 0.905 202.005 3.500
23 108.600 232.204 2.704 2.704 140.600 3.217 56.818 3.500
24 108.600 125.447 1.125 1.125 140.600 3.046 &0.004 3.500
23 108.600 33.290 2.648 2.648 140.600 2.0534 88.53%3 3.500
26 108.600 126.553 1.11& 1.11& 140.600 4.209 43.424 3.500
27 108.600 104.5&3 1.350 1.350 107.600 18.346 T.624 3.500

7.5 How to size poles and walls:

7@
Moo Eheyyog AmoTehE-

Omkign = opoTo T
moormliuoTe

The "Columns"
Reinforcement Check and Column and Wall Results.

(See Internal Usage Chapter 9 "Sizing")

field contains the commands for

Dimensioning,

Select the command "Arming Control > Total' to perform a total sizing of the columns and/or walls in
the design, per floor or throughout the building.
Selecting the command displays the following dialog box:

IIIIIIIIIIIIIIIIIIIIIIIiiI

(@) Opépou

ZTUROL

(I KTipiou
Towmzia
Cancel

o/

of failure as follows:

[

where you choose whether to dimension the columns and/or

the walls of the floor or the whole building.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

Ardmpudin

Ao ST

AmbEoon ety

Auzaramoidynon

Editor

ArpoTehEnpomo

D PELNTHCTY

MenTopepess OmLLopLY

Aierypsinippama

the poles/elements did not show any failure.

L3 Red. Failure from biaxial bending.
Exceeding maximum 4% reinforcement percentage.
Dense Connectors.

L3 Pink. Failure by shear/torsion or by
exceeding the plasticity limit. In the results you can
see the failure ratio.

L3 Cyan. The pole was dimensioned without

any problem.

Initials indicating the type of failure also appear on
the pole.

Right-clicking on the cross-section of the column opens a list of commands related its dimensioning.
Select "Results" to read the checks from the summary results file that opens:
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Select "Armouring Details" to open the window of details concerning the armouring of the
column/element as derived from the dimensioning:
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

With this option you can edit the reinforcement of the column or wall, perform local checks and
recalculate the interaction diagrams, within an integrated calculation and design environment.

OBSERVATION:

It is now possible to change the vertical and horizontal trusses in the walls, a very useful function
especially in the valuation of existing buildings.

For the vertical bars the change is made in the Reinforcement Details of the columns with the familiar
bar correction tool. With these changes the results in the design book are automatically updated and
obviously these bars are also taken into account in the overall strength of the wall.

The vertical bars are listed in the results by y and z direction. There is the possibility of two entries per
direction as in the following table.

Where by y we can have differentiation of the vertical trunk bars

DlEAwVL WIULL LI L 1 TowL |
KABETEY EX¥APEY PABAGN EOPMOY | 2210+ 2210 (mhevupx by) 5210 (Thevpx bz) I
[CPFIZUNT.EERAPEY PABOLN BUOPHUY |+ 8/710.0 (ODhcupx By B TRhEUPN Dz |
|Moevavues € f Her. (cm) | {(v)® 8/10.00 (z)® 2/10.00 |

Regarding the modification of the horizontal armament, a new field was added to the editor in the "Main
Armament" section to change it.
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The definition of horizontal bars is done per y and z direction. The directions are only meaningful when

there are T or C-shaped columns. For rectangular columns, define by y or z depending on the direction
of the wall.

|EYPICE CHOAIEZMOZ | 43¢14

|FER8ETEE EXXAPEI PABASN KOPMOY | 2410+ 2210

(mhevpa by)

510 (mhevpx bz)

& 8/10.0 (mheupx bz) I

qOPIZONT.EEXAPEE PABAGN KOPMOY |® 8/10.0 (mhevpo by)
COVBUES 7 HCT. {cm) Tiv1® 8/10.00

Z7%® 8/10.00

|DepropLyEn wwd | {v}om.: 0.08 vm.: 0.17 (z)om.: 0.08 vn.: 0.17

OBSERVATION:

Recall that the horizontal trunk bars are obtained by testing the trunk in shear. If the need for denser
bars than the column connectors arises, these bars are indicated. Otherwise, the horizontal bars shall be
placed the same as the column connectors.

! Detailed instructions on how to use this command can be found in the corresponding user manual.
(See Instructions for Use Chapter B "Details of Pillar Armament")
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7.6 How to size the plates:

E' : Pag The "Slabs-Mesh" field contains the commands for Sizing, Reinforcement
%E %\ ! Check and Slab Results.

Emtuon | MAsyparo AmoTehe-
Topww™ i OOt ™

(_.__Mharzc -Meyuoma __, sections > Total" for total resolution of all sections of the specified level.

By solving the sections, the intensive quantities are calculated and the plates are dimensioned. The
program calculates tensile (E) reinforcement (Fe), compressive (TH) reinforcement (Fe') in cm®Similarly,
it calculates reinforcement bars in the spans, distribution reinforcement in the amphibious slabs,
separation reinforcement, additives in the supports and connectors if the slabs are ribbed beams.

OBSERVATION:
In the new versions of SCADA Pro has been added the Deformation Control on the plates.

The deformation check is based on 7.4.2 and 7.4.3 of EC2 and is presented at the end of the results for
each plate and if the scenario is not ECOS. The results of the two checks are shown separately.

Attt et et ettt et bbb b e e ettt TEnthththtetete ettt e SEhthththtetete ettt SEhthththtetetetet ettt e e
Pertrrrrrorororos YIOAROTTEMOE MAPAMOPEQFFON (EC2 Dop.7.4.2 & mop.7.4.3) - +
| 14 | 1/4d |Emdp|dpoTeiv.Phiy. | |Max. M | dul | a |1fa (emiTp) |Embp|
| |emiTp. |xELio| méyog he (mm) | | (ENm) | { rern) | | { rern) lxeex|
[ e e e B e e e + e et ey et e |
| 34.5%| B0.10|HAI | T7 | | =-T7.84]| 0.42 | 250 | 18.40 |HAI |
B i i i i i i i i i i i i i L L L L L L L L L L L L L L L L L L L L L L L L L L L, +
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

In the first check, a minimum proposed thickness is obtained, but it cannot be proposed in the initial
identification of the plate because its calculation requires its reinforcements.

In the calculation of the first check, no intensive quantities are used, while the second check is carried
out with the functional combination(s).

7.7 How to size the sandals:

H & The field "Peds" contains the commands for sizing the peds and the
: corresponding results.

Bieyxog AmoTel:-
Omion ™ opora ™

St

Select the command "Check Arming>Total" to perform 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.

g'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 the developing stress.

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

OBSERVATION:

I 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 superposition of the eigenmodal responses. In the diagrams wherever there is a
necessity to superimpose them, they are always used with positive values. And for the dimensioning
of the elements there is 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.

100



EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

WOODEN DOORS

After completing the dimensioning of the structure and the modifications of the reinforcement through
the "Editor" and "Reinforcement details" commands for concrete designs, or the creation of the

connections for metal ones, within 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 is displayed on the desktop.

L O T S S |

Lk ¥ & S @ B

4 8 B E W e

8.1 How to import formwork and beam expansions into the design environment:

. The Import command opens the window for selecting the study folder.
Erooy wiyry

You choose:

the type of design from the Files of Type
- the number of the floor and
- the coefficient

you press the Find

command.
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:' E..'DF:'

Lok m Eiepiir
i Mame
i’ postpre
Cuick access ccaanal

ScadalibDataPath

scAdes C
Deshaop scades_FlatSlab
scades ylna
™ scades_Sid
Libraries scades_Synd
-:a scades_Toixo
- SCAMD
This #C scamel
scaPush
™ L
£
MNetwork
File nama
Files of typm

LiNTERETT | 1.0

In the window that opens select the path and OK

Search Files

o\ MELETES | Gapii-arate

[easepror

Q-

Date modified
220312006 V4B mys
22432006 10:50 mu
22/5/2015 11:46 myu
22/3/2016 10:50
4742016 1052 mp
22132006 1050 my
26/3720165 236 uu
22/3/2016 1050 mp
22132076 10:50 mye
22/3/2016 V50 ma
11172013 345 pp
2332003 1T m

TE SR WAL A o

Type

File folder
Fila folder
File folder
File Talder
File folder
File folder
File folder
File folder
File folders
File folder
File folder
File folder

Cilin, i Lrllrar

| Exefou * 5P0)
+Block " 3P Gy
Expbiou 12807 " 5P 500

Block 328IT [*.SPB," SCH)
ASCE AgREy Wind™ ")
Ausocad Files [* DXF, * OWGE)

Cencel

;I'he following dialog box appears on the screen from which:
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Fisnymyl) Txediou MeAdvng ~

¥ ¥ noarubdpara -~ DinMauol TAicv
¥ tvagraons freorubwpdrey | Eroord EmpiEn

¥ Snhoyol YnooTuhwpidroy .F (=50 . Ma
I¥ fokni i inie

I Aiagraons Ao scale rﬁ-—- ‘
¥ Onkiopol Aoy

¥ MAdets Sxfiia

I Onhiapal Mgy I™ Mz offast piifay

W nitika

IV ankoysl Nediawy T MAdBog papbuy

¥ Aznropgp, Ynoorubmpdrny oK I
I¥ suapopalrpoppes-ichog
Cancel |

¥ Zrolzpd ¥ noorubosdmoy
¥ Awoypappion ¥noorudmudro Twvia |‘15

Anbar [5
Tl DEFTpEE |Mav6|l|aq :I

I avaypawph Onhopdsy AenTopEpey
I+ aAnuioupyio nlvara ZuvBemipoy Aoedy
¥ Anmoupyla nivaka Sopfkiey Aowdw
I Avw nAdydare nhakiy

I Kémos nAdyuara nhakdy

From file Beam Expansions (*.per) :

®*  You select the entities to be inserted in your design by
activating with "v" the corresponding checkboxes.

o In "Plate reinforcements" you will select whether the
additional bars of the plate supports are to be designed broken or
not.

o In the "Details - Scale" field you will enter the scale factor for
the details of the columns to be inserted on your paper.

o Example : If you are drawing a 1:50 scale woodcut and 1:20
scale post details, you would enter the factor 50/20 = 2.5.

Enter in your design the reinforcement expansions for the beam span that you will choose from those

available in our study.

This option is for expansions created with the existing beam editor, while the "New Beam Expansions"
option with the same format (*.per) is for expansions created with the new "Armor Details" editor.

Selecting the Beam Expansions (old and new) the path in Find takes you to a new window to select the

passes one by one.

Emtidoyn Mepooidc Aokwy (AVomTUy oMo

A23+A22
ALT+AT0+AI+AS
Al4+A15
A20+A19
Al18+A17
A12+413

A7

A3+A4+AS+HAG

X

Inthe "Floor" position, enter the number of the
level where the terrace is located, of which you
want to draw the developments.

Activating with "v" the indicator:

%  "Diagrams": the expansion you enter will
be accompanied by the corresponding torque
diagram.

%  "Curved anchorage": the anchorages will

be closed with a curve.

[+] Ayk. P kapnoAn

Cancel

You select one of the available passes that open and by pressing the "OK" button you are invited to place
the design of the growths on your paper.
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Point to the insertion point and insert the drawing of the selected level, repeating the process for all levels and
all details.
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EXAMPLE 1: 'REINFORCED CONCRETE CONSTRUCTION STUDY'

8.2 How to import into the drawing environment detailed post details with the
possibility to modify them directly from within the editor:

A prerequisite for the introduction of the detailed details of columns
and walls within the design environment is:

* the "Armament Details" command for the corresponding

poles and walls has been selected beforehand, and

* in the respective windows to press the "OK" button.

Then, the import of the design plan "project.inf" will include the
detailed details of columns and walls.

mmand allows the detail to be corrected directly within the editor
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Select the "Fix" command and left click on the detail. The corresponding editor window opens
automatically where you can make the necessary modifications. By pressing the OK button you save the
changes which automatically update both the drawing and the issue.
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COPY

9.1 How to create the study issue:

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

| In the "Create Study Sheet" dialog box, the list of chapters available for printing is
3 displayed on the left. The list on the right, with the chapters to be included in the
EKTUIWAN  y50klet, is completed by selecting them from the list on the left by double-clicking.
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Click on the "Study Report" button to display the preview of the issue.

OBSERVATION:
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 mainly for the easy management of multi-page studies.
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You can save the issue as a .pdf, or .doc file,
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