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Chapter 5: Tools
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The 5th Module is called "TOOLS" and includes the following 6 groups of commands:

Structural elements
UCS-WCS

Model

Members

Nodes
Miscellaneous

<L Sl Sl S <l <

CHET W 5 s ¢ I

Emavapi- ITafepa Katatunon Aokdc eni DovSeon Aokod Imaowo Evomoinan Npocoppoyn
gunaon  onueic AoKww SoKkou Imdhou ™ Sokou  AoKwv oToAou
A0 PIKG OTOLEL

The "Building blocks" command group contains the commands that allow the user to manage the
building blocks of the study.

IMPORTANT OBSERVATION:

A prerequisite for the operation of the "Structural Elements" commands, apart from "Recount"
(which applies to both physical cross-sections, members and nodes), is that they are applied to the
physical elements of the study, i.e., before the mathematical model is created.
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1.1 Renumbering

<9 Tool for the renumbering of study data. Select the command and

eravapi. 1IN the dialog box,
8unan

category of item from the list

EmovaplBpnoes ZTog iy o

Aotcoi w
AuTdpar il AuTdpam

ApiBunan and the numbering type :

And Briua Enter the initial number in the "From" field and the "Step".
| 1 | | 1 | For "Automatic" numbering, select which levels to apply the new
numbering to.
Eviaia znavapiunon kard Y-¥ For "Selective" numbering, select the item category, Apply and

select the items in the 2D view.

. For the category "Pillars" activate the

And p-0.000 bl checkbox to get "continuous count" along the height of the
% |7-2340.00 Bopa - pole for the selected levels. To receive the automatic
modifications select "Apply", and for "Selective" continue by
sequentially selecting the items for renumbering.

Eninzfio XZ (Opocpor)

Apply | Apyikonoinan Cancel

— — — ns" all selected items and automatically numbers them. It is
adV|sabIe to use it BEFORE renumbering and the necessity of its creation has arisen in order to deal
with the case where automatic renumbering omits those elements that do not belong to a level (e.g.
when the +,- in the levels are not defined). In more detail:

By creating the mathematical model, the program numbers all the mathematical members. However,
performing a recount by the designer afterwards, while there are members that do not belong to a
level, created duplicate counts for these members. So in this case, an Initialization is done first and
then the recounting desired by the scholar is performed. Members not belonging to a level are
automatically numbered at the end of the remaining members.

OBSERVATION:

. . . Ei\zy)_(cl
No item should be numbered 0. If a zero count occurs, an error message will appear in the Y= model
checks.
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1.2 Fixed points

Imeepd
ankEe Command to change the fixed top in the columns and the fixed span in the beams.

Y &
~ How to use:

Select the command and then point to the top of the pole you want to
remain fixed. The fixed apex defines the point that remains constant in the
case of massive dimensional changes in cross-section, material, etc. The initial
position of the fixed point in columns is at their center of gravity.

In the rafters you select the command and a small triangle marks the fixed
axis which is the centrifugal axis. You select with the mouse the perpendicular
that you want to remain constant.

OBSERVATION:

This command is very useful in the IMPROVEMENT of structures and allows
to keep the points of the columns and the passages of the beams stable during
the variations of the cross-sections.

1.3 Beam segmentation

.y

Kormamunon
fexwv \When you enter a continuous beam, the program automatically breaks it into individual

¥| Auto Trim

beams where it meets columns or walls. This is because by default the switch is active.

OBSERVATION:

The command "Partition beam" has meaning only when is inactive.
Itis applied to the physical elements of the beams, i.e. before the mathematical model is created.
In this case select the command and then the beam.

Auto Trim

Q EXAMPLE

Suppose you have a row of five (5) columns as shown in the picture
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You place a beam with a start post at (K1) and an end post at (K5). The program (under Ve Trim

inactive conditions) understands that the beam rests on the (K1) and (K5) substructure. But it has
ignored the intermediate columns K2,K3,K4.

To enable it to understand that there are columns at the given locations, you select the command
"Beam Partition" and then select any point on the beam. The program recognizes the columns at the
locations, cuts the beam into sections and makes the connection between the resulting beams and
the columns.

1.4 Beam on beam

&=
Aokoc et

50KOU |nstruction to create indirect supports on the beams.

OBSERVATION:
Itis applied to the physical elements of the beams, i.e. before the mathematical model is created.

Select the command and then point the mouse at the first beam of the indirect support and then at
the second beam.

The individual cases are discussed in the following examples:

Q EXAMPLE 1

Purpose : to create indirect support between beam 1 and D2.
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Select the command and then the beams 1 and 2. When creating the mathematical model, the node
of the indirect support will be created at position A.

Q EXAMPLE 2

Purpose : to create indirect T-form support.

Draw beams 1 and 2. Select the command and show beams 1 and 2 in sequence. The order does not
matter. Then and by creating the mathematical model, the node of the indirect support will be
created at position A and beam D2 will be cut into two sections 2a and 2b. ‘Q - EXAMPLE 3

Purpose: creation of indirect T-form support

Draw beams 1 and 2 so that beam 1 ends up to the centreline of beam 2. Select the command and
point to beams 1 and 2 in sequence. The order is not important. You will then notice that a distance
is created between beams 1 and 2. Then use the command again and again point to beams 1 and 2.
Then and by creating the mathematical model, the node of the indirect support will be created at
position A and beam 2 will be cut into two sections 2a and 2b.

N

Q " EXAMPLE 4
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Purpose : to create indirect form + support.

Draw beams 1 and 2 as shown in the picture, then select the command and select the beams in
sequence regardless of order. When creating the mathematical model, a node is created at position
A and the beams are broken into sections 1a, 1b, 2a, 2b.

EXAMPLE 5

Purpose: to create multiple indirect support

Suppose you want to place three or more beams which are in an indirect support node.

First you form the node of the indirect support between beams 1 and 2 (cross). Then and after placing
beams 3 and 4 you call the command "Beam on Beam" again and select with the mouse successively
these beams as if you had made an indirect support between these beams.

1.5 Beam-post connection

_ o Command to connect beams to columns, even when they are not
1-‘ uwEeon Aokou Inohou

physically connected, so that, after the mathematical model is
calculated, the connection between them is established.

OBSERVATION:
Itis applied to the physical elements, that is, before the mathematical model is created.

N
\Q - How to use:

Select the "Beam - Column Connection" command and the sub-post to which you will connect the
beam(s) you wish to connect.

Select the first beam to be connected to the support (by clicking on a point from the middle to the
edge near the post), repeat by selecting in the same way all the beams you want to connect to the
support.

Press the right button to complete the process.



CHAPTER 5 "TOOLS" SCADA Pro 25°

Structural Analysis & Design

L. If you have connected the end of a beam to a support and try to connect the other end to the
same support, the program will not make this connection (otherwise a member with the same start
and end node would result).

— The command is similar to the previous one, except that the
-I TivEzan Aokot Trihou Opapoy [ INKING does not require manual selection of elements, but is
done automatically by the program, which uses predefined
criteria to link beams with
poles of the active floor.

1.6 Beam breakage

N, S This command allows you to break a beam into individual segments either by specifying the

number of segments or the length of each segment.

INOaoHo
Sokou

OBSERVATION:
Itis applied to the physical elements, that is, before the mathematical model is created.

By calling the command from the toolbox or from the menu, the following dialog box appears:
where you enter the number of segments or the maximum

ig length respectively for the partition. "OK" and left click on the
beam.

* MirBog TpnpdTwy

" Max prikog (cm)

l 0K | Cancel |

1.7 Beam consolidation

"_ The command used to consolidate a beam that was "broken" by a previous use of the
"Break Beam" command.

After calling the command from the toolbox or from the menu, point the mouse at the

sections of the beam in sequence, always starting from the first part of the beginning of

beam. the beam.

Evoroinar
Aokww

OBSERVATION:
Itis applied to the physical elements, that is, before the mathematical model is created.
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1.8 Pole adaptation

'-1- This command is used to modify the position and shape of the cross-section of the
L columns. (This option works in direct conjunction with the parametric column cross-
Mpeaapuoy  sections).
oTuhou
& e 9
g “EXAMPLE:

The final position of the horizontal branch of the Gamma pillar in the picture should come close to the
oblique straight line.

Fig. a Fig. b

Call the command and select the vertex you want to come to pass, which is the one shown in the
picture Fig. c.

Fig. c Fig. d

The final form of the pole is shown in Fig. d.

10
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2. USC-WCS

The "USC-WCS" (user system coordinates-word system coordinates) command
ﬂ St group allows you to specify absolute user coordinates.

% System switching is useful when you want to design at another level.
r«:‘{ Eneézpyaocia

ﬂ Opiopog

First select” to set the new coordinate system.

Anpuoupyio Néou UCS [#3s]| In the dialog box you set a name and OK. Then you graphically show 3
points to define the plane that will define the new coordinate system.

]
Right click to complete.

Crvop
Me oploud 3 Znueiwy

[ ok | | cancel |
Evoihayn
Then select © to apply the new coordinate system to your study. The reset to WCS is
Evoihayn
done by selecting = - again.

~§ - EXAMPLE

You can create more UCSs and through the rtl Enstegyaaia

to select, transfer or delete them.
Emelepymoio UCS

| Eruhoyi
5 rthoyr

MeTapopd
Luaypapr

Etodog

i

11
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e

Ymoloywopog Aoko->ITOAoL

The "Model" command group contains the commands that allow the user to
create and manage the mathematical model of the study.

Movteho

3.1 Calculation

<
YoAoyIopog
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:

MaBnuotikd Movtého w The first time you do the mathematical model calculation,
you select the regulation for the inertial calculation and OK.
Enthoyr] Kavoviapol (Adpaveiaka) In case you want to modify the already calculated inertial by
- » changing the regulation, simply select the other regulation

and "Convert regulation”.

MsTaTponn Kavow EKkQ2
pom
SBC

@ Ynohoyiopd () Adpavaiaka
(O Bvnpgpwon

Ynohoyigpdc ASpaveiakmw -
[ ] Enipaveiiv pe Thv pEBodo
TOW TUVOPIAKGW OTOIYEIW

You can create and delete the Mathematical Model as many times as you want.

12
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The deletion is done through the Edit Layers window (see Basic Usage Menu)

Emeiepyooia ZTpw ozwav x
Epyagiac Tpappée, Kokhol Eninziia XZ - Opogpol
Nio MaBnuarikd Movrého Update
ApIBpGC Opard  Enclepydopo  Xpdy ™ Emhoyr) dhoov
Nédika 1 Y L
Merakhia Ynjra s = AnozmAoyr) dhav
MeTahhizc Aokoi e ER :
Opard
Mhgypa Empaveiag L] E
T R - s
Mafnparkd Emgpavaiakd 4] F L
Mhgypa 30 4] =
Mhgypa 2D (4] = A L
€ b3 Mn EnzEzpyaapo

fiaypapn Azdopevay
MovTeho Zuvohika Baoa emnébou XZ | [Baoa Erpdong| [ | Mévo Movriho Cancel

(@) Ynohoyiopdc () ABpaveiara
OE\.rr]pépmcrr]
e Activate "Calculate" and "OK" to automatically generate the mathematical model of the
study. First to create the mathematical model of the study and then to populate it with the
new members.

OBSERVATION:

The same command can be used as many times as you want, either because you deleted the
mathematical model, or because after calculating it you insert additional physical members into the
study, etc.

e Activate "Update" and "OK" to update the mathematical model for possible modifications to
already existing data to update the inertial of the cross-sections (e.g. displacements of beams
or columns, geometric changes of a cross-section).

¢ In case the calculation of the mathematical model has been previously performed and
modifications have been made to the Rigid Offsets, activate "Inertial" so that a new
calculation does not affect these modifications.

YnoAoyIopoG ABPAVEIGKIN - Activating the command, allows the calculation of inertial with the
Enipaveiiw pe Tnv pefodo thod of b d | t
T TUVORIOKIN OTONYEimy method of boundary elements.

13
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FINITE ELEMENTS

The types of finite elements you can use in SCADA Pro 21 are generally grouped into 1D elements, 2D
elements and 3D elements and are identified their shapes. For example, elements can take the form
of a straight line or curve, triangle or quadrilateral, tetrahedron, and many others.
The simplest element is a line consisting of two nodes. All line, straight line or curve elements are
called 1D elements and are capable of displacements and rotations. Examples of 1D elements are the
truss element (truss) and the beam element (beam3d)
SCADA Pro 21 includes :

¢ Ribbed (linear) Network elements with function in space

¢ Ribbed (linear) beam-supporting elements with spatial function

¢ Ribbed (linear) elements of a pedestal on elastic ground with operation in space

e Boundary utilities for the simulation of elastic supports at the nodes of linear elements .

)

2D elements are usually surface elements triangular or quadrilateral. Examples of 2D elements are 3-
node triangular element, 6-node triangular element and many others. These surface elements can
have regular or irregular shapes as shown in the figure
2D elements are flat elements. Therefore, the linear approximation of the displacements considered
are u (x,y)and v (x, y) while the rotations are 0 (x, y). Since they correspond to plane stress and simple
strain, they are often used to solve 2D elasticity problems.
SCADA Pro 21 includes :

¢ Finite surface shell elements (quadrilateral or triangular)

¢ Finite surface shell elements on elastic ground (quadrilateral or triangular)

¢ Finite surface flat deformation elements

¢ Finite plane intensity surface elements for simulating surfaces generated by rotation.

¢ Finite surface elements of flat intensity.

¢ Boundary ancillary elements for the simulation of elastic supports at the nodes of surface

elements

14
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3D Elements. 3D elements are commonly used to simulate volumes. They are derived from 2D
elements and are used in more complex simulation problems 3D solid elements have only
displacements and no rotations. The three unknown displacement functions are u (x, y, z), v (X, y, z)
and w (x, y, z). Examples of 3D solid elements are 4-node tetrahedral element, 10-node tetrahedral
element, 8-node isoparametric element, etc.
SCADA Pro 21 includes :
¢ Three-dimensional, hexahedral, isoparametric finite elements, with varying intensity
along their thickness (8-21 nodes)
¢ Boundary auxiliary elements for the simulation of elastic supports at the nodes of
solid elements.

> &

15
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3.2 Beams->Poles

l MeToTpomn AOKWY OF UTTOOTUWAL LOTa
— n H n H
The command group "Structures-> Pillars" group contains

[}j e i the commands that allow the user to:

' - tosimulate basement walls and
- tochange the rigid offset of the members.
[/\V{:] Movtiho Swoywviny papsuw - to import Passover

B ~avn Rigid offset
Naooohol

3.2.1 Conversion of beams to columns

For the simulation of the basement walls (level 0) using the method "Converting beams to columns":
- At the ceiling level of the basement, insert, in place of the wall, a beam as thick as the

thickness of the wall.

- Select the command "Beams in columns" and in the dialogue box:

activate "Number of columns" or "Max length of column" and enter the corresponding number

MetaTponn Aokou og ZTuAoug > ||MeTarponn Aokov os ZTuhoug X
(@) NARBoc TTOAwY () NARBog ET0AwY
() Max prikog oTihmv (cm) (@) Max prikog oTihmv (cm)
0K Auto Cancel 0K Auto Cancel

- Left-click on the beam that will be automatically transformed and broken into as many
parts as the "Number of columns" or "Max length" you set.

16
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I
-You can repeat the same procedure at the foundation level or select the pole o9

sections and, using the Copy command, copy them to level 0 at the e _
. iy AVTYpaipr
corresponding position.

- Continue with "Calculate" the mathematical model, which means creating nodes that are
disconnected from each other.

- Connect the nodes with linear members of high stiffness, similar to that of the walls and zero
specific weight. After defining the membership properties, it is sufficient to select the first
node and window all the others and the program places a member from node to node.

<! _ EXAMPLE:
Q Simulation of basement walls and insertion of footings at the base.

1) Enter the physical model of the columns and beams at level 1 (above the foundation level).

2) Select the command "Beams in columns" to convert the beams that will become the walls of the
basement.

|
3) Select the command "Basic">>"Copy layer", the arrow for level change ™ and go to the
foundation layer where you select the command "Basic">>"Paste layer",

4) Select "Tools">>"Model">>"Calculation";

5) Return to level 1 where you have to join the new nodes with linear members of high stiffness,
similar to that of the walls and zero specific weight.

6) Select the command "Modeling">>"Member">>"Mathematical" and in the dialog box:

17
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Tpappiké pEhog X

AfA Jo Tonoc[B-3d x| Am~2) |0.?5 Asz2(m~2) Io.szs
KepBori |0 i o Ak(m~2) |0.?5 beta |0

Yhio IZKupr'JEsuu j Ix(dm~4) | 148.04534 E(GPa) I 29
e [canpas - Iy(dm~4) [39.0625  e(epa) | 12.0833
- Andtom derophs———————— [ ——]
= S
O 25/300 IYnocrruAdecr 'I [ Drociena =] " I [
- ,nc._ =
| Mzhoc Aokot Meydaing Akapwiag | [c20/2s - J_ o] =] =
10| 27| ven |
rRigid Offsets fem) ——————————— ' '
Anxi i Téhoc j FF |
& e |z
dx I 0 I o] - ~
: Favia |0 ;
dy | 0 | 0 r .
g [0 E ot e 5 [Cox ] conct|
T T mree— T T

7) Select the button "High stiffness beam member" Mehag Aokou Meyang Arxapwiag
that automatically fills in the field of the parameters, cross section 25x300, with zero specific weight
and without cross sectional performance.

8) Left-click to join the nodes one by one. You can also use the windowed — I

e—

option" “ for convenience and speed.
9) Go to level 0 (Foundation):

10) Select "Appearance">>"Switches" and disable "Auto Trim"

10) Select "Modeling">>"Pedestal" and in the dialog box

- enter the geometry and e
- turn them off L . ] =
11) Insert the pedestal from node to node.
IR B

18
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3.2.2 Model Smith

-]

Based on this method, in place of the wall, two bars are placed crosswise between the two
columns, simulating the equivalent wall.
The simulation using the "Smith Model" method is performed as follows:

1. At level 1: insert a beam as thick as the wall in place of the wall,
2 At level O: insert the pedestal or the connecting beam,

3 Do the Mathematical Model Calculation,

4, Select the "Smith Model" command,

5 Open the 3D view and point to the beam member above.

OBSERVATION:

The program inserts two chiasmus bars between the two columns. At the same time the A, Ak, Asy,
asz, and Iz of the members defining the boundaries of the wall i.e. the top and bottom beams are
modified.

The illustration you will see is the following.

3.2.3 Model diagonal bars

X

Follow the same procedure of the "Smith Model" method.
Based on the "Diagonals" method, in place of the wall, two bars are again placed crosswise between
the two columns, simulating the equivalent wall.

OBSERVATION:

The main difference with the Smith method is that it does not follow an automatic modification of
the inertial of the members defining the boundaries of the wall, i.e. the top and bottom beams, as
before. You can achieve this yourself by changing the dimensions of the superstructure beam e.g.
from 25/50 to 25/300 (i.e. giving the height as the height of the basement).
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OBSERVATION:

The basic requirement for use of these last two wall simulation methods is: The presence of the
mathematical model and the existence of the beams that will then become the crossbars. The beams
must have a thickness equal to that of the walls.

In the cross membersrigid offsets are automatically calculated so that the elastic part of the bars
starts from the shoulder of the adjacent columns.

3.2.4 Change rigid offset

This command determines the new position of the elastic node at the beginning or end of a
mathematical member and automatically modifies the rigid offset of that member.
DEFINITIONS:

. A beam elastic node is defined as the point of intersection of the beam axis with contour of
the column on which it rests.
. An elastic node of a column is defined as the node of the centre of gravity of the cross-

section at the beginning or end of the column.
You select the mathematical member with the mouse by pressing on a point near the edge of which

you want to modify the rigid offset. The program selects the elastic node at the end of the member.
You then use the mouse to select the new position of the elastic node.

3.2.5 Piles

The foundation piles included in the new version of SCADA Pro are
circular reinforced concrete piles.

The way the load is transmitted is through the pile tip to the ground while at the same time the lateral
friction works (driven piles).
The superstructure loads are transferred through a head bond (simulated in SCADA Pro with finite

surface elements) to the top of each pile and then to the ground.

In the program the command to insert the stakes is in the "Tools" section:
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Selecting the command displays the following dialog box:

Ewoaywyn MNagodhwy ¥
Yhika |Z|<upéuﬁf4.|a v |
Noismra [C20/25 ™
L {m)

EToIKEa
L (m) Eddpouc
0.5
sepm) |”5 |
MaBnpamkd MovrEho w
Cancel

where you specify:
The material and quality.

OBSERVATION:

Theoretically, the pile of circular cross-section can also be attributed to Steel material quality other
than concrete. However, the dimensioning will only be done for reinforced concrete piles.

Then you define the diameter of the stake and its total length.

The step has to do with the sections where the overall rod will be segmented in order to create the

nodes where the side springs will be placed.

2 transfer springs are placed in each node in the two vertical directions x and z. Finally there is the choice
of the Layer to which the rods will belong.

Pressing the top button "Ground data" opens the following dialog box:
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Cancel

where you specify the number of territorial zones and then, for each territorial zone selected from
the "Zone" drop down list, its data.

The stake is placed at the node of the header that you point to with the mouse. The position of the
piles is chosen exclusively by the designer. Later there will be an optimization process where the
optimal combination of number and diameter of piles in a rectangular arrangement will be proposed.

The bars are inserted to the depth corresponding to the total length of the pile. The bars correspond
to a circular reinforced concrete post or whatever other material you originally selected.

OBSERVATION:

There is no problem with piles being inserted at a negative altitude.

Then, as usual, the analysis can be run and the intensive quantities can be calculated for the piles as
well.

At present, the pile inspection procedure has not been implemented.
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4‘ The "Members" command group includes the commands that allow the user to manage
N and modify the mathematical members of
Inaoio e the study:
i - IO
MzaAn ./\-.
- Break
X Topn - Section
- Change of reference
» _ _ - Redefining reference
e SRy (G - Members' freedoms
- Consolidation of members
L EMavanpoosioplopac @opac - Union Members linear
- with surface
(AR . :
A EhzuBepizc Mehww
: Evomoinorn pehuy

. Evwon pafSou emupoveioKoy
—
,{\E\. Eviwan papfou emupavaiakod (Mo

,‘\I‘\ Evwan pafsou emupaveickol (Opopoc)

OBSERVATION:

The basic requirement for the operation of these commands is that the members come from the
"Modeling>> Member>> Mathematical’ command with or without a physical cross-section
rendering, or from the use of the "Formal constructions" command.

4.1.1 Break
/

-
4 This command allows you to "break" a linear mathematical member into individual members
based on the number of members or the length of each member.

Select the command and in the dialog box that appears:

i
' NAnPoc TunudTwy
" Max pryog (cm) ’
QK | Auto I Cancel |

set either the number of segments or the maximum length of each segment. Then press the OK
button and point the mouse at the member you want to break.
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OBSERVATION:

Selecting the "Auto" button automatically breaks all the mathematical members of the vector that

are crossed.

The option only works with mathematical members and needs care in its use because it breaks all cross
members altogether.

4.1.2 Section

\

“ " This command is used to partition two mathematical members that intersect. Four new members

are created with a node at the point of intersection.

Select the command and point the mouse at the two members. The two members "break" into four and
a new node is created at their intersection.

4.1.3 Change of reference

2
—_—

“ Command to change the direction of the members' local axes.

Activate the Local Axes in the "Switches" v TemrolAfovie salact the command and
left-click the member, and observe the change of direction.

__
-

4.1.4 Redefining reference

i
This command should be used when one or both of the following messages appear in the
general checks:

Errorl678: Pole 123 is mounted in the wrong direction There are
members with the wrong local axis direction

24



CHAPTER 5 "TOOLS" SCADA Pro 25"

Structural Analysis & Design

The first one, which concerns only the poles, has to do with their placement direction (the correct
direction is from bottom to top), while the second one is a general message concerning beams and
poles and especially for the beams, it appears when they are not placed according to the program's
convention which is from left to right and from top to bottom.

OBSERVATION:

So when the above messages appear, by using the "Redefine times" command, the times are
automatically corrected for the whole vector, and so there will be no problems arising in the
dimensioning of the perimeters.

4.1.5 Members' freedoms

The Member Freedoms mandate is a new mandate to massively change the degrees of freedom of the
limbs of members.
When you call it, the following dialog box appears

ErzuBepize Mzhuav hod

N Vy  Vz Mx My Mz

O O 0O 0O 0O O
MakTian
ApBpwar)

EheuBzpia

Cancel

where you are given the ability to easily and quickly modify the degrees of freedom of the limbs of
the members that you wish.

This command can be ideally combined with the graphical display of the degrees of freedom for direct
monitoring of the changes that take place.

Select:
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Link

Freedom
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M Wy Wz Mx My Mz
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| MakTiwoarn I
ApBpwar
Ehsubepia
oK Cancel
Eheulepleg Mehuay pod

M Wy Vz Mx My Mz

I [ [ ¥

MakTwarn
| ApBpman |
Ehzubzpia
Ok Cancel
EhzuBepieg Mehuow ot

M Wy WVz Mx My Mz

MakTwan

ApBpwan

| EhzuBepia I

K Cancel
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Or you can select which degrees you want to free and then, by pressing ok, show the ends of the

members that will get the specified degrees of freedom.

This command can be ideally combined with the graphical display of the degrees of freedom for direct
monitoring of the changes that take place.
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Finally, it should be mentioned that new control messages have been created to prevent uncontrolled
changes to members' degrees of freedom, resulting in errors and the analysis not running.
All of the following deterrents lead (not always) to errors in the analysis). The cases with

corresponding messages are :

- Natboth ends or Vy at both ends or Vz at both ends or Mx at both ends.

- Member instability (number). Release of (N) (Vy) (Vz) (Mx) of both limbs is not allowed.
- My at both ends and Vz at one of two ends or Mz at both ends and Vy at one of the two

ends.

- Member instability (number). When (My) (Mz) is released at both ends, (Vz) (Vy) is not

allowed to be released at either end.

OBSERVATION:

Based on above messages, the initial degrees of freedom were adjusted to the cross bars of the smith
model and the wall fill. Generally where the program used bifacial or axial-only members from the

outset, only My and Mz at both ends are freed.
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4.1.6 Consolidation of members

=—= This command unifies two or more mathematical members that are placed in sequence. The
resulting member has the inertial elements of the first member in the order of the members (Fig. a).

Fig. a

Select the command and show the mathematical members in sequence, always starting from the first
one. The resulting mathematical member has the inert elements of the first member.
Then delete the intermediate nodes (Fig. b1,2).

Fig. b1 Fig. b2

4.1.7 Surface rod connection

A surface that has been simulated with surface elements and enclosed by linear elements (e.g. slab-
beams), creates the need for interconnections between them.

The command works as follows: it first breaks the linear member into individual parts (members and
nodes), as many as the surface elements it is adjacent to. Then, it connects with rigid offsets the
nodes of the linear members and those of the nearest surface members.

- Select the command, left-click on the linear member and the nodes of the surface one by one
successively or with a window.

Otherwise, for greater convenience and as , choose between:

. Evwaon papSou smupavauakol (Mo
- Section "Tools" >> "Members" >>" "

where you select the beams one by one and the connection is made
automatically.

- Section "Tools" >>" Members ">>" &N paksov smgavaaron (0pewod

Where the active floor members enclosing the surface ones break and are automatically connected.
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The "Nodes" command group contains the commands that allow the user to manage and

u\g modify the mathematical nodes of the study:
AVTIKOTATTETH - Replace
KépBot u\" AVTIKOTETTAON - Identification
- Identification of Rod-Surface nodes
=@ Tavuon - Commitment of the Stick-Surface Nodes
- Consolidation
q\}.\. Towtion Koppwy PapSou-Emupovaiokou - Metal Control

,,\I\. Agopeuon Koppwv PApsou-Enupavaiakon

GEC Evomoinaon

+ Breyyog Metodhwwv IMRe > 1.3IMRb

5.1.1 Replace

N\

L This command replaces one node with another deletes the original node.
Select the command and the node you want to replace, then point to the replacement node (Fig. a)
The original node is deleted and the member is rigidly offset to the new node (Fig. b).

Fig. a Fig. b
5.1.2 Identification
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U=
Select the command and point to two or more nodes. The program creates a new node in the
geometric locus of the selected nodes, erases the previous nodes and the elements connected to
them are now connected by rigid offsets to the new node.

Select the command, point to the nodes and finish with a right click.

5.1.3 Identification of Rod-Surface nodes

¢ I‘\.

k. Select the command and point to the node of one or more linear members and finally to the
node of the surface to make the match. The program erases the member nodes and connects them
with rigid offsets to the surface node.

Select the command, point to the nodes and finish with a right click.

5.1.4 Commitment of the Stick-Surface Nodes

B

™ Command to bind a node of a linear member (e.g. a column) to the nearest node of a surface
element (e.g. a pavement).
Select the command and point to the linear node and then to the surface node to which it will be
bound.
(see: Section "Basic" >>" Layers - Layers " >>"Edit XZ Layers")
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Tponog Zivdsong KopPuwv ETohwy pe Niéypa Enpaveiakin

EEapTnon oTov nAnoiEoTepe KOO Tow Enpaveiakol £

! SCADA Pro allows the collaboration of linear and surface elements in the same
interface. The need for binding between them is therefore born.

5.1.5 Consolidation

U=0
Command to unify nodes that are very close .

Offcet >
Select the command and set a distance value. Nodes that are

ok |
less than or equal to this distance will be consolidated, |anseraon (@) o]

resulting in a single node. Cancel

5.1.6 Metal Control

In the new version of the program, the possibility of an initial specification of metal columns and
metal beams was added.

+ Bheyyog Metodhukwy ZMRC = 1.3ZMRb

This specification is based on the requirement in paragraph 4.4.2.3. of EC8-1 for general and local
ductility conditions.

This specification is done in the form of checking the strength moments of the beams and columns
that exist at the node.

More specifically, in order to avoid a floor mechanism, the following relationship shall be satisfied for
nodes where primary seismic columns and primary or secondary seismic beams are present

>
2. My, 2132 M, (4.29)

Or else, the ratio of the sum of the strength moments of the columns to the corresponding sum of
the strength moments of the beams at the node shall be greater than 1.3.

This check, like all the checks, is done on a directional basis.

Based on this requirement, the designer can adjust the cross-sections of the columns accordingly.

OBSERVATIONS:
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The primary seismic beams in iron are the head beams and the rest are secondary.

So the program checks at a node where at least one subcolumn and at least one beam exist.

The substructure and the beam must be identified as such and it is not sufficient that they belong to
this layer.

‘poppuks pEhog

p 4
Alm Tllll'lﬂl; B-3d W ,ﬁ,{m"‘z::l 0.0076835 ASZ{ITIAZ} IZI
KepBor i |44 | j |43 | Ak(m~32) | 0.0076835| peta
. : : ~4) | 0.0041551
YKo XahuBac-Tumksg W R Eickal -
~ 0. 7763171 80,7092
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P Tegm~9) | 0.2765505] cim~3)
Y noaTuhdpa fagmapr Asy(m~Z IZI at*10"-5
HEA 240 ¥YnooTuhdpa v Azikrnc ESdgpouc Ks (MPafom) ]
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Apyr i Tehog j M Wy Wz Mx My Mz
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MzrahMika Y nfra e
S CHE e C

Cancel Info

Also the program will not take into account any antifoams, lintels, or tectiles that exist since they do not
have this designation (Beams, columns).

The strength moments are calculated on the basis of the following relationships in EC3-1
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6.2.5 Bending moment
(1)  The design value of the bending moment Mg, at each cross-section should satisfy:
M

e - SPS Y 6.12
Mc.Rd { )

where M, rq 15 determined considering fastener holes. see (4) to (6).

(2) The design resistance for bending about one principal axis of a cross-section 1s determined as follows:

W, £, |
M g =M,y =—1 for class 1 or 2 cross sections (6.13)
Yo
N/ - 'el.mm f 2
M. =M, ;;, =———=  forclass 3 cross sections (6.14)
Tmo
\\Y f.
M. = ) for class 4 cross sections (6.15)
¥no

where Wi min and Wegrmin corresponds to the fibre with the maximum elastic stress.

In order to select the type for which the corresponding resistance moment will be calculated, the
program now classifies the cross-section in the data input and the corresponding relation is selected
accordingly.

OBSERVATION:

However, for cross-sections of category 4, it was not possible to calculate the required Weff,min size
in the data input, so the check for these cross-sections is not performed and a corresponding
information message is displayed.

Let's take a closer look at the use of the command:

The command can be executed either per level in 2D or for all nodes that
"look" in 3D.

PREREQUISITE: Nodes should be "visible", because, as is well known, nodes that are not embedded
in a floor are not shown. So for them, the specification will not be done, either in 2D or in 3D.

So when the command is executed, the results are displayed at the bottom
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~

4
< >
Nivakeg Y
EAzyyoL Movtédou
Error7001 K6pBog 117 : IKaVOTIKGC [romixoi akovzq) y-y: (240.04/359.47)=0.67 .z (704.49/359.47)=1.96 npémz1 0 Adyoc > 1.3]
Error7001 KapBog 118 : IkavoTkod (tomkoi afoved) y-y: (240.04/718,93)=0.33 z-z (704.49/0.00)=0.00 (mpémei 0 Adyoc > 1.3}
Eror7001 Képpog 119 : IkavoTikég fromxol afovzd y-y: (240.04/359.47)=0.67 zz (704.49/359.47)=1.96 mpémzt 0 Adyoc > 1.3)
Error7001 KOuBo( 120 : IkavoTIKOC (tomkol agove]) y-y: (240.04/359.47)=0.67 z-z: (704.49/718.93)=0.98 mpimel 0 Adyoc > 1.3)
Eror7001 KopBog 121 : IkavoTikd (romkoi agoved y-y: (240.04/718.93)=0.33 z-: (704.49/0.00)=0.00 (mpénet o Adyoc > 1.3)
Eror7001 KéUBOg 122 : IKaVOTIKGC [romiKoi aBoveq) y-y: (240.04/350.4 3 fpénzi 0 Adyac > 1.3)
Error7001 23 ; IkavoTkoc [ronwoi akoved) y-y: (240.04/359.4; (mpémet 0 Moyog > 1.3)
Eror7001 IKaVOTIKS, fromiKoi afovd) y-y: (240.04/7 6 mpémzt 0 Adyoc > 1.3)
Error7001 KouBog 125 : IkavoTikad (tomkol akoved) y-y: (240.04/359.47)=0.67 z-z: (704.49/718.93)=0.98 (mpéme1 0 Adyoc = 1.3)
Eror7001 Koppog 126 : IkavoTikdg fromxol afoved y-y: (240.04/359.47)=0.67 z-z: (704.49/715.93)=0.93 mpémet o Adyoc » 1.3)
Error7001 KOuBo( 127 : IkavoTikO (tomkol agove]) y-y: (240.04/718.93)=0.33 z-z: (704.49/718.93)=0.98 (mpimel 0 Adyoc > 1.3)
Error7001 KouBog 128 : Ikavotkoc (tomkoi afoved) y-y: (240.04/359.47)=0.67 z-z: (704.49/718.93)=0.98 fmpime1 0 Aayoc » 1.3}
Eror7001 KéUBOg 120 : IKaVOTIKGE [romiKoi afoveq) y-y: (240.04/350.47)=0.67 2.2: (704.49/359.47)=1.96 npéme1 o Adyog > 1.3)
Error7001 KouBog 130 : IkavoTikad (tomkol akoved) y-y: (240.04/718.93)=0.33 z-z: (704.49/359.47)=1.96 (mpéme1 0 Adyoc = 1.3)
Eror7001 Képpog 131 : IKavoTikég fromxol afovzd y-y: (240.04/359.47)=0.67 z-z (704.49/359.47)=1.96 fmpémzt 0 Adyoc > 1.3)
Error7001l Koppog 123 : Ikovotiko g (tomkoi ofoved) y-: (240.04/359.47)=0.67 z-z. (704.49/718.93)=0.98 (mpimzt o Adyog = 1.3)

The results apply to all nodes and for each node are listed:

- The number of the node and then and per direction the ratio of the strength moments and
the corresponding result are indicated.

- The word error in front of the message is only displayed when one or both of the two
reasons are less than 1.3.

OBSERVATION:

When even one member that exists on the node is category 4, the check is not performed and the
following informational message is displayed:

"There was no satisfactory audit. There are category 4 members."

Clicking on a line turns the corresponding node in the vector model red.

Because the ratios for both directions always occur when no beams occur in one direction, the
denominator of the fraction becomes 0 and the ratio becomes 0, but obviously, in that direction there
is no problem.

Regarding the y-y and z-z directions, these refer (as in the concrete content material) to the local axes
of the column ending at the node.

For example, at the following node inside the red circle:

o
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J In the y-y direction (green axis) of the post that ends at the level, there is a beam that
participates with its y-y (local beam) resistance moment and the post (ATTENTION) participates with
its z-z resistance moment.

. In the z-z direction (always of the column) 2 beams participate which participate with the y-
y local moment and the column with the corresponding y-y one.

Finally, it is recalled that EC8 excludes the roof from the above requirement:

ZMR:: £ 1=32Mkb (4.29)

amou

>Mg. EiVal TO GBPOITHA TWV TIHWY OXESIACUOU TWY POTIIV AVTOXNG TWY UTTOOTUAWHATWY TTOU GUUBAAAOUV
OTOV KOPBO. 211 ox€on (4.29) B6a MPETEI Vo XPNOIJOTIOIEITAN N EAGXICTN TIPE TNG POTING QVIOXIG Twv
UTTOCTUAWPATWY péca OTO EUPOG BIaKUPAvong Twv QEOVIKWV SUVAMEWY TWV UTTOOTUAWUGTWY TIOU
QvTIOTOIXOUV OTN OEICUIKI KATAOTAOT) OXEDIaapoU Kal

>Mro EiVal TO GOPOIOUA TWV TIPHWY OXEOIAOUOU TWV POTIRV aVTOXMG Twv BOKWV TIOU OUUBAAAOUV OTOV
KOPBo. OTav XpnoIPoTIoUVTal OUVBEDEIG PEPIKNG QVTOXTIC, O POTTEG AVTOXIG QUTWY TWV CUVOECEWV
AauBdavovtal utroyn GToV UTTOAOYIOUO TOU X Mps.

ZHMEIQZH: H auotnpr eppnveia tng oxéong (4.29) amaitei Tov UTFOAOYIOPG TWV POTTWY OTO KEVTPO Tou kOpBou. O
POTIEG QUTEG QVTIOTOIXOUV OTNY QVATITULN Twv TILKWY OXESIGOH00 TwY POTTLY GVIOXIG TWY UTTOCTUAWHIGTWY 1 TwV SoKwv
oTiG £CWTEPIKEG TTAPEIEG TOU KOMPBoU, Kabig kal o€ pia katdhAnAn TPOBAEWN yia TG POTTEG TTOU O@eiAovTal OTIG TEUVOUTES
Suvdyelg Twy Tapeiwv Tou kopRou. Evrolroig, n amwhsia oty akpifeia eival pikpn Kai n amAomoinon eival onpavikg
€dv ayvonBei n emidpaon Twv Tepvoucwv. Emopévwg n mpootyyion autr} Bewpeital TOTE ammodekTh.

{5) H oxéon (4.29) 6a TPETTEl va IKAVOTTOIEITAI OF JUO KABETO KATAKOPUQPA ETIITIEDD KAUWNG, TA OTIoid, OE
KTipia e TAgiola SiaTeTaypéva oe BUo kABeTEC DIEVBUVOEIG, opifovTal amé g dUo autég Dieubuvoelg. Oa
TIPETIEI VO IKAVOTTOIEITAI KOl YIG TIG BU0 KATEUBUVOEIG (BETIKN Kal ApVNTIKA) TNG SpAonG Twy poTiv DOKWY
TIEPI TOV KOPBO  ME TIG POTTEC TWV UTTOOTUAWHATWY TIAVTA QVvTIBETEG TTPOG TIG POTTEG Twy dokwv. Edv To
OopIKOG ouoTnua eival TAQIOIWTO 1 I000UvVauNG TAQIOIGKAG AeIToupyiag o€ pia povov amd ng dUO KUPIEG
opIZOVTIEG DIEUBUVOEIG TOU BOMIKOU CUOTNHATOG, TOTE N OXé0n (4.29) Ba TPETEl VA IKAVOTIOIEITAI HOVOV OF
KATAKOPUPQ £TTEDA OF QUTH TNV dieuBuvar.

(6) O1kavoveg (4) Kal (5) TNG Tapouoag DV EXOUV EQUPHOYT] 0T SWUA TIOAUWPOPWY KTIPIWV.
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6. Miscellaneous
i\ 1 The "Miscellaneous" command group includes commands:
L - measurement (Length, Angle, Area, Perimeter)
Mnkog Mepacwa Amodoon - passing and
Twvio~ IS1oTHTWY

- property performance

- i Eupzon Mrkoug, Novia

@ Evpeorn Eppadou, Meplpitpou

6.1.1 Finding Length, Angle

A

~— To find length, relative distances by x, y and z and angle of inclination, select the command
and the first point that defines the origin. Then, by moving the mouse pointer, you can see the
distance L, the relative coordinates Dx, Dy and Dz and the angle of inclination in the bottom right of
the status bar

L=800.00 Dx=-800.00 Dy=0.00 Dz=0.00 Angle=0.00 By selecting the second point you can see the items
you want.

6.1.2 Finding Area, Perimeter

QTo find the area and perimeter of a surface, after selecting the command, select the vertices
or lines that delimit the surface you want to measure. Complete the selection by pressing the right
mouse button and in the status bar you will see the area, the coordinates of the centre of gravity of
the surface and its perimeter

Area=153500.,00 Xkb=601.43 Zkb=1046.82 P=1600.25

6.2 Perasia

L
Mepogio
To bring one element into line with another. Select the command, the entity (e.g. a pole) that

will be passed and then specify the line (or half-plane or circle or point) with respect to which the
entity will be passed.
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S - EXAMPLE 1
Assume line (e) and the 80x50 pole.
Activate the command.

S~ - EXAMPLE 2
Q Let's take the beam (T1) and two 30x60
poles.
Activate the command.

N &

\Q ~ EXAMPLE 3

SCADA Pro 25"

Structural Analysis & Design

Select the pole by left-clicking on the side
(1) and after line (e). The post is placed as in figure 1.

Selecting the pole by left-clicking on the side (2) and
then the line (e), The pole is placed as in figure 2.

By selecting the beam by left-clicking on a central
point on the top side, and then the top side of the
two poles, the beam is positioned as in Figure 1.

By selecting the beam by left-clicking on the top
side but at a point near the left post, and then
clicking again on the beam at a point near the
right post, you get the result shown in Figure 2.

Suppose you have placed two circular columns and a beam connecting them. You now want
to bring the passing beam towards the circular column, as shown in the second figure.

37



CHAPTER 5 "TOOLS" SCADA Pro 25"

Structural Analysis & Design

- Select the command "Passage" and then the
a1 £) beam D1 by pressing with the mouse on the edge
(a).

- Then press with the mouse on the K2

K1 K2 column from the line (e') upwards.
- The beam comes to end (a) in the final
(B) (@) position you want.
) - Then use the mouse to press the beam D1

at its end (b) and then the support K1 below the
straight line (e").

- Now the beam came and was placed exactly
as you wish.

6.3 Performance of Properties

Amodoon [SwThTwaw @
% A command that allows the properties of the selected object to

be mapped to other similar objects. [(zrpaon [ ¥pdpa
] YA [T varopny
Select the command and left-click a model object to open the [7] FupeToyn Eddpouc

corresponding window containing the individual properties. Adpavaakd
Check the properties you want to assign and OK to close the window. Clak  [A
Then, select (using one of the Select tool modes) the similar objects to Clix [y [z
which the selected properties of the first onewill be assigned [Casy []Asz
[[beta
e [De
e [C]at
[T] EAzuBzpize Mzhdw

["| BoBpoi EAzuBzpiac KapPou

[ Ok ] [ Cancel ]
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