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The 2nd Module is called "MODIFICATION" and includes the following 7 groups of

commands:

N N

Pillars
Beams
Foundation
Surface
Members
Parameters

Libraries
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The "Columns" command group contains the commands to model the physical cross-
sections of the columns.
Within the library of cross-sections you can select pole cross-sections from:

-

-INEQ

” UC - UB _ UPN - LIFE - UAR

' SHS - AHS
' CHS

[ Cald-Formed C
I Cold-Formed T
_"- Cold-Formed 1N

ﬁ Cald-Formed ©
L

- Concrete
- Metal (Hot & Cold Rolled) and
- Wood

Each command includes the corresponding sub-commands
that define the type and shape of the cross-section.
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Set the parameters of the column. More specifically:

1.1 Concrete columns
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"Cross-section": select the type of material (Concrete/Steel/Steel/Steel) and the quality. Then,
from the standard cross-sections displayed according to the type of material, select the type of
cross-section

"Geometry": enter the dimensions of the cross-section based on the P —
graph showing the shape of the column. B

+—hz—

iy

The four buttons below the shape of the support define the angle of the supportin ilil
degrees. Depending on the selection the support is rotated by 909, 1802, 2709.

"Angle": enter the value of the angle of rotation of the column for angles other thanﬂl 2010 or
270°.

The button| : : offers a 3D representation of the pole with
the specific cross-section and angle, which you can modify by
selecting a different angle by pressing the buttons with the
angles.

Pressing and holdingdown the left key and leftkey
by moving the mouse, the plane rotates and you can see the pole around the
perimeter.
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By pressing the button in succession: you can see
the views of the pole with the specific cross-section

The cross-section of the column is formed in the window

which is shaped based on the geometry you have selected and the
dimensions you have entered. Here you also see the local yy and zz axes
of the cross-section and you can select the insertion point

(blue points). The selected insertion point is red.

PLANTED PILLAR
"Planted": if you wish to install a planted substructure check the option

IV ®utelté | .14 insert the cross-section at the first (lower) level, on th

e beam where

"planted", while in the next level up (and in all subsequent levels) you insert it on the

corresponding beams, but without checking the "Planted" option.

To connect to the beam on which it "clicks", select (at each level): "Tools>> Beam

Partitioning" and left click on the beam (at each level).

Epyaketa

Kotatunon
Aokwv

"Register - Select": the user can create his own cross-section library, through the "Register"
command, and call it at any time through the "Select" command, without having to define the same

cross-sections each time.
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"Info" (Details) : select to see all the geometric and inertial data
of the specific cross-section.
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The list of concrete cross-sections includes standard, parametric and random cross-sections. To

define a Random Cross-section use the Cross-sections command

Concrete in the Library field of the Modeling Module, which is described in detail in @;Qwa

ZKUPOSELOTOC

relevant chapter.
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OBSERVATION:
In addition, you can compose pole sections and create composite sections, which you can then
connect with high stiffness bars.
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ATTENTION:
The parametric cross-sections C & Tare automatically dimensioned by the program.
r—t—‘,l e The cases of Z-shaped poles Wz , of cross-
- b lﬁéﬂl smmm | T shaped parametric fofh ™" and pillar with a hole
w i1 H i | s TE are dimensioned by the program and in the
- ‘ upper part ofthe window is highlighted with the
o it H ATATOMH AE AIAZTAZIOAGTEITAL
e indication
KEYBOARD COMMANDS:

When entering physical cross-sections of columns you can use some keys on the computer
keyboard as an aid. In particular :

TAB: Rotation every 30°

CTRL:Rotate in 0°,90°,180°,270°

SHIFT: Rotation every 1° j IEW
~ : Selecting the next pole top for placement The three genm
basic commands, New, Open and Save

can now also be activated with the keyboard shortcuts H E’e

CTRL+N, CTRL+0, CTRL+S respectively.
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New method of inserting rectangular columns with 2 points.

In the new version of the program a new command has been integrated which allows you to insert
a rectangular column or wall with the definition of 2 antidiametric vertices, a very useful
command in cases where you have a design background with the positions of the columns
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1.2 Metal supports

Similarly, for metallic sections, you define the material, the type of section and the angle.
"Geometry" includes the multitude of commercial cross-sections, both Hot Cold Rolled.
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Cancel

The 3D view helps to select the correct angle with respect to the local axes of the cross-section,
and "Register" helps to create a library of cross-sections.

Cross sections of the company ELASTRON

The new version SCADA Pro incorporates 949 new RHS and SHS cavity cross-sections from
ELASTRON for better standardization and greater ease of manufacture.

' X 4
2 4

¥nooTuhmpa

Mwvia 0

[ oureumd

Imhhog (0) *
Miaropn) MewpiETpia (mm) Karaympnan
Y}'EKD , ELASTRON S EmAoyn

¥ahuBac-Tunikeg  ~
RHS Info
Moidra SHS h u
5275(Fe430) w %Eg-s l > =01 o
ELASTROM RHS -
‘ 1 ELASTRON SHS —b— 180 270 View
20x3.0
'r ” 25x1.0

MeTahhika Y nfra

Cancel




CHAPTER 2 "MODELLING"

Cold rolled elements are inserted in a similar way to hot rolled elements. For both beams and
columns, the cross-sections have been placed in a new category called 'Cold rolled'.
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In the window that appears we select:
- Type of cross-section

- Company

- Cross section

- Material

- Quality

KEYBOARD COMMANDS:

When deriving physical cross-sections of columns you can use some keys on the computer
keyboard as an aid. In particular :

TAB: Rotation every 30°

CTRL:Rotate in 0°,90°,180°,270°

SHIFT: Rotation every 1°

~ : Selection of the next pole top for installation

10
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1.3 Wooden pillars

SCADA Pro also features Wooden Sections, located inside the windows of the poles.
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Regardless of the cross-section you select, the dialog box includes all other cross-sections. Based
on the material you select, the grades, cross-sections and geometry are adjusted.
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You can also model wooden sections, following exactly the same procedure as described for
concrete and metal sections.

With SCADA Pro you can model and analyze concrete, metal, wood and load-bearing masonry
structures.

KEYBOARD COMMANDS:

When deriving physical cross-sections of columns you can use some keys on the computer
keyboard as an aid. In particular :

TAB: Rotation every 30°

CTRL:Rotate in 0°,90°,180°,270°

SHIFT: Rotation every 1°

~ : Selection of the next pole top for installation

11
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RIGHT MOUSE BUTTON

In each section of the program and for each item you approach with your mouse, right-
clicking opens a list of commands related to the section and item.

F.-?_ntered one or more poles, at one or more levels, moving your mouse over a pole cross-
section and pressing the right key opens the relevant command list:

ﬂ Anokpun

I ATOpOVWTN

AmaSoan |S0TATWY

- g
L]

AUTIypaipr
Metapopa
Aoy popr) EWac
Mivakog
Meplotpopn
Offset

Alhoyn T OTUAW LOTOE Kad' trog

Mepoma

| EERSENE: D 4

&koyr] otaBepol anpeiow

!
~h

Eméktoon

+

Kownpo

IuvEean Aokou ITUhou

ST

Evnpépwan Movtéhou

Epiep oviar ohiaw

w

#l Amékpuyn

3 [ AMOopovVIWOn
Epipavian

ATy poupr
Mztopopa

-e
o§

Aoypapn
Mivokae (Array)
MNepotpopn
Offset

-] O 38 ¥ +

Anpoupyio Khwvou

3%

E.J:

Metopopd opasag

L ApEpAOELg

X sanpy

The list includes commands found in the corresponding
section that apply to the item that is right-clicked on.

But there are some commands that are only found here,
such as the commands:

"Hide": to hide an item.

"Isolation": to isolate one element, hiding all the others.

MAGKOS DKLV

AVETTPOPPEVWY ADKWY
AioepopeTiKwy YAmww
Alipop Tk Wy AlaTopwy Aokwy
AP OopETIKWY ALOTOpWY ET0hwy
EreuBepiec Mehuw

Emonvaipopa

To deselect, press the right mouse button anywhere on the canvas surface.
The list opens a new list and you select "Show All".

12
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In addition, with the "Show" command you can display the different cross-sections of the poles in
different colours and in the same colour the same cross-sections between them, for a better
overview of the elements of the structure.

"Change height": to modify the cross-section of a post in height. Approach the end or the side of
the cross-section of the post at the lowest level to which the modification is to be made, right-
click and "Change height of sub-post".

The window of the cross-sections of the columns opens, where you can modify the cross-section
of the element, and at the same time select the floors where this modification will be applied.

- Be sure to select for the change, the cross-section at the lowest level, and within the
window to "blush" the correct fixed point.
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by 25 E Emioyr
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2. Beams

H team command team "Beams" includes the
g’ ’ commands for to model beams from:
Euupnﬁauu Mmeroiawa| - Concrete
= - Metal (Hot & Cold Rolled) and
s - Wood

Each command includes the corresponding sub-commands that define the type and shape of the
cross-section.

Define the parameters of the beam. More specifically:

2.1 Concrete beams

s i g Aokoc (0) X|
T é —mcm?uﬁ — [ Tewperpia {cm) — —h— Karayprion
£ Y;;:éawm bw E T _% | Erxh |
l o Modrra n 1o g —Info
i o e | o ==

+1E+ 180| 2?0| \|"|ew|

?| 5

4 e
,§ 5 W R.Offsets

~
&
P

Twvia I an

[ Aveorpappsve

| ___--"'__-_ " 1 ; 1
Iﬂ.omi Exupodiparog j Cancel |

8 N N |

e "Cross-section": select the type of material (Concrete / Steel / Wood) and the quality. Then, from
the standard cross-sections displayed according to the type of material, select the type of cross-
section

e "Geometry": enter the dimensions of the cross-section based on the graph showing
the shape of the beam.

In the window, the cross-section of the beam is formed based on the geometry you
have selected and the dimensions you have entered. Here you can also see the local ‘
yy and zz axes of the cross-section - -
The four buttons set the angle of the beam in degrees, changing its orientation by 90°, 180° and
270°.

¢ "Angle": enter the value of the angle of rotation of the beam for angles other 0, 90, _|i|
180 or 270°. The angle of rotation refers to the local axis xx of the beam angle Beta). Elﬂl
For example, if the angle of rotation is 459, the beam is placed based on the figure-r---—-------—_—-—--
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The buttonIT : offers a 3D representation of the beam, with the specific cross-section and
angle, which you can modify by selecting a different angle by pressing the buttons with the angles.
By pressing and holding the left key and moving the mouse, the plane rotates and you can see the
beam around the perimeter,.

The "R.Offsets" option enables or disables the existence of rigid sections in the beams.
= BS

Il
- T
The optionq indicates the way of placing the beam, i.e. which passage will be chosen for its
design.

KEYBOARD COMMANDS:

The positioning of the beam can also be adjusted via the keyboard.
E—r] | —
- l,t TAB to change the beginning and end of the beam £ w]e o
< & =i
| SHIFT to change the beginning of the beam's passage r cl|e c
] [F—
|= | CTRLto change the end of beam pass r £ I b

Select the cross-section of the beam and the insertion point (start) by left-clicking on the desktop.
Before selecting the end point of the beam, press TAB, SHIFT, or CTRL, depending on how you want
to position the beam.

With the "Inverted" option you indicate whether the beam to be placed is inverted.

From the list of predefined layers lﬁ . .
) ) oKol ZkupoBépaToc Ll
you can select the layer to which the beam to be insertes ... ccicig iic coiciicic ccicmie coe

layer "Concrete Beams".

"Register - Select": the user can create his own cross-section library, through the "Register"
command, and call it at any time through the "Select" command, without having to define the same
cross-sections each time.

"Info" (Details) : select to see all the geometric SRR R
and inertial data of the specific cross-section. g‘:z;sgx = ];‘11*-[510 l
] .

KaBapf Empdvein Ak (m2) 0.150
ZtpenTikd Pond &8pdveiag |x (dmd) 23.0672
Kapntikr Pond Afpdvaiae ly (dmd) 78125
Kapntikd Pond Afpdveaiag Iz (dmd) 45.0000
Empdvaia dudtpnong Asy (m2) 0125
Enupdveaia fdtpnane Asz [m2) 0125
Movia Beta b 0.000
Métpo Edaomikdtnrag (GPa) 26.000
Métpo dudTpnang G (GPa) 10.833
Efikd Bdpoc & kN/m3) 25.000
Zuvreizo s Boppunrs Awotoiis at10™5  1.000
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CHAPTER 2 "MODELLING"

2.2 Metal beams

; I i ISimiIarIy, for the metal sections (Hot & Cold Rolled), you define the

material, the type of section and the angle.
The 3D view helps to select the correct angle with respect to the local axes of the cross-section,

and "Register" helps to create a library of cross-sections.

2.3 Wooden beams
Regardless of the cross-section you select, the dialog box includes all other cross-sections. Based
on the material you select, the grades, cross-sections and geometry are adjusted.

iy PT SV

v - TS VHE P
e £ e _2- &

SCADA Pro also features Wooden Sections, located inside the windows of the beams.

ZuMveg TunKEG

SUMves Xpromm
Wuypr)g Ehaong F

Torgonolia

You can also model wooden sections, following exactly the same procedure as described for

concrete and metal sections.
With SCADA Pro you can model and analyze concrete, metal, wood and load-bearing masonry

structures.

16



CHAPTER 2 "MODELLING"

RIGHT MOUSE BUTTON

The list includes commands found in the corresponding section that relate to the beam.

Eptponviar] ohiaw

¥l Amoxpuwn

AT OOV T
Epipavion W Maekosokay
i I B | Aveorpoppivav Aok
:: AvTiypoupr 1 it
$ | Merapops o MopopETikwy YAKwY
x R | AlopopETwy ATopwy Aok
E NG ) \H‘ ApopETIK WV ATOHWY ETUAY
] A i A
c Fepiipagt EhzuBepizg Mehww
T | Offset ¥ Emavagopa
2 | Anpoupyio KAwvou
"‘:j Metawopa opadac
| ApiBunosg

To deselect, press the right mouse button anywhere on the canvas surface.
The list opens a new list and you select "Show All".

In addition, with the "Show" command you can display the different cross-sections of the beams
in different colours and the same colour for the same cross-sections and better overview of the
elements of the structure, as well as identify slab beams, inverted beams, elements with different
material qualities and member freedoms.
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3. Foundation

i o

Mé&to MNeSdhodokoc

L *

BepEhiwan

4’ Mako
g
é Kwvoc
S
$ Mpo&waotagoroynan

@ OpBoywvikn
ﬁ 2 Tog
ﬂ IuvSetiplo

The "Foundation" command group contains the commands
to model:

- Sandals and

- Pedestals/Connectors

Each command includes the corresponding sub-commands that define the type and shape of the

cross-section.

Define the parameters of the foundation. More specifically:

3.1 Sandal

Medha
Ligropr
Yhikd

Erkupodzpa
MoidTmra
£25/30

S

[ kova Nédiho

Médiha

Mzwperpia (cm)
Ly
Lz 140
H 40
u 0
KevTpikd w

0.1741 v

57.499 A I O O N P H _________________
Taieg hs A
FuppzToyr Edapoug Ks (MPa/cm)

i Cancel

Here are the parameters of the field. More specifically:
e "Cross-section": you choose the quality and shape.
e "Geometry": enter the dimensions of the cross-section based on the graph showing the shape of

the pediment.

e From the list

to the figures below.

: select whether the skirt will be
central or eccentric to the corresponding column. For an
eccentric skirt, enter the corresponding eccentricities by referring

18
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- | L
l

L.. x

U ——h5=

—
—

In the "Earths hs" field, type the value you want. The height of the overlying earth is calculated
from the base of the foundation to the ground surface.

In "Pedicle-Cone", the difference is that you have to specify the thickness u of pedicle plate
(equal to H/3)

ATTENTION:
A prerequisite for the placement of the pedestals is the existence of supports.

The checkbox next to "Shared Skirt" is activated to place a shared skirt on two or more columns.

Ll
. SiiEEaaaiazaes . . .
In the window | g _ the cross-section of the pediment is formed
| i AW . .
based on the geometryyouhave'selected-andthe dimensions you have entered. Here you also see
the local yy and zz axes of the cross-section.

For elastic supports, check the "Soil Involvement" indicator,

[V SuppetoxdEsdpoue  Ks (MPa/cm) IU-"'
and type the value of the Ks indicator.

The value given by the designer in the software (in MPa/cm which are the corresponding units of
MN/m3 after conversion) is multiplied by the foundation surface (length x width) in order to
obtain the vertical spring constant (in kN/m) which is placed at the corresponding node and which
constant expresses the soil's intractability.

So the spring constant is Ky= Lx*Lz*ks.

Similarly, two torsion springs about the x-axis and about the z-axis, whose constant is equal to
K=ks* the corresponding moment of inertia in each direction of the foundation element, are
placed in the node.

For example, for a skirt with ks=1 MPa/cm = 100000 KPa /m and dimensions 1*1 m, the vertical
constant of the spring used will be Ky=1 m*1 m*1 MPa/cm

=100000 kN/m
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[Méito =]
From the list of predefined layers you can select the layer
to which the lap belt you are going to insert will belong. As an automatic default is the "Skirt" layer.

- How to place the pedestal:

After giving all the elements of the pediment geometry, we select the substructure on which to place
it, either by pointing to one of its vertices or by pointing to one its sides. In the case of pointing to
the side, the pentagon is placed parallel to it.

- How to place the common pedestal:
After providing all the elements of the geometry of the pediment, we select the columns on which
it will be placed.

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

és‘. & :%? ‘ MEdhar ped

AiaTopry FzwpeTpia (cm)

Mzsol Ne&ihoSokog 24 YhKG - -
[kam‘E:.
3 >z .2 Frupddepa ?

MoeTnTa
MAdke T H 80
e ca/10 L
Info 30 View
é Kwvog . ‘ KevTpikd

0

i,

J MpodicataaioAdynan L A A
Taigg hs -100 :

[ avmkaraaTaon (] Zupperoxn Edagoug 0

nediha o Cancel

which, according to the soil tension o(KN/m2), the height of the footings H and the overlying soil
hs, pre-standardizes the existing footings, possibly modifying their dimensions.
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3.2 Pedilodocus

bw
L] ] v | =
= o . . .
Select the cross-section and in the dialog box:
E 5,

~ fugropn T ia (cm) — ~ AigTopn r jia {em) —

mmun bimum du ﬁnNmun Lf::um 55 ) 7 !

— h e Y EEm ] 100 i

— = H - =
c20/25 - b C20/25 - ISEI_ | me |

= —
MeBihodoxoi |MeihoBoroi

Here are the parameters of the pedicle. More specifically:
"Cross-section": you choose the quality and shape.

"Geometry": enter the dimensions of the cross-section based on the graph showing the shape of
the footbridge.

In the window, the cross-section of the pediment is formed based on !
the geometry you have selected and the dimensions you have entered. !
Here you also see the local yy and zz axes of the cross-section.

| D

The key : offers a three-dimensional representation of the pediment. By pressing and
holding the left key and moving the mouse, the plane rotates and you can see the perimeter of the
perimeter of the perforator.

The "R.Offsets" option enables or disables the existence of rigid sections in the beams.

ATTENTION:
To insert footings under the basement walls you must disable "R.Offsets"” and "Autotrim”.

indicates the way of placing the pedestal, i.e. which terrace will be

chosen for its design.

NOTE: For the placement of the pedestals, the same applies as for the beams.
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Ks 04
MPasem|-
Where "Ks", ; enter the value of the soil index.

. . IﬂeStﬂoSOKoi
From the list of predefined layers

you can select the layer to which the pedestal to be inserted will belong.

%
n n . . > =
Info"(Details) : select to see all the geometricand  [nepypson [wq [
. . e pe . Enpdiven & (m2] 0.880
inertial data of the specific cross-section KB e Ak [n2] 0980
Zrpentikh Pom A8pdvewas |x (dmd) 363.0747
KrpnTikd Penr ASpdveatoe Iy (dmd] 553 3333
KrpnTikd Penr ASpdveaiae |2 (dmd| 10627
Emacivain facirpnane Asy (m2) 0.500
Erupcivai fudrpnang Asz (m2) 0.500
loviaBeta b 0.000
Métoo Edxorwdmras (GPa) 26.000
Métaofudrpnans G (GPa) 10833
EBwé Bdpos ¢ [kN/m3) 25000
Suvrelcotie Beppuris Awotadfs ot10™5  1.000

3.3 Connecting beam

As for the pediment, but without the participation of the soil elements.
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v
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The "Surface" command group contains the commands to model:

-Surface 2D and

- Surface 3D

Each command includes the corresponding sub-commands describing, defining, editing and
calculating the meshes.

OBSERVATION:

3D surfaces offer greater possibilities than 2D surfaces which are more limited.

You can simulate surfaces with both but be aware that with 2D surfaces with common boundaries
are not automatically connected, which is the case with 3D (see EXAMPLE: MULTIPLE SURFACES
MULTIPLE SURFACES)
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FINITE ELEMENTS

The types of finite elements you can use in SCADA Pro are generally grouped into 1D elements,
2D elements and 3D elements and are identified by 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 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

¢ 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 6 (x, y). Since they correspond to plane
stress and simple strain, they are often used to solve 2D elasticity problems.
SCADA Pro 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
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3D Elements. 3D elements are commonly used 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 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.
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4.1 Surface 2D

With 2D surfaces you can model cavities and generally horizontal surfaces of any shape that do
not share edges with other surfaces.

4.1.1 Grid

\ You select the 2D surface command and successively select the sub-commands it contains.

Anpwoupylo Opaduww MieypoTww >

Meprypaipn |K':'"'°':'T|3“JU” | Yhed | Exupdfizpa ~ | Mowrmra  |C30/37 ~

ETOIKED Plate O.E.F. (®) IooTponid () OpBoTponis Tuvia i}

Plate O.E.F.
[A% |94 |Plane Axisymetric Exx (GPa) Gxy (GPa) 13.75
Flane Strain
, Plane Stress Eyy (GPa) 3 £ (kN/m3)
Mukvammra | gjig
010 v | 50 | | 50 | Ezz (GPa) 33 atx*10-5 1
Meprypampéc Emgpav.MAyparoc vay(0.1-0.3) aty*10-5 1
2

Opdadwy MAzyudaTwy Emnzdommra vxz(0.1-0.3) | 0, abey*10-5 1

m

(iy)

1 KOTooTpwan
wyz(0.1-0.3) | 0.2 | Exx *wxz =Eyy *wxy
¥ahuPac Onhiopol
Evnpepwan B500C V Emhoyr) dAwv
) Emicadugn mm .
Maypapr) , Opard
Avw Karw

o | o [0 ] [

Evonainan | ok | Efofioc Anopovwan

You specify the characteristics of the mesh groups you will use:

"Description": type a name describing the group

Select "Material" and "Quality"

"Item" you select the type of item you want to place. If you select "Plate (O)n (E)lastic (F)oundation'
you must enter a value of the soil index "Ks" in the corresponding field. This option is suitable for
general depressions and the 'Plate' option for all other cases.

@ In addition, the new version added the possibility of horizontal springs in pavement where
®.e user can define a soil index, Ks,x & Ks,z. The values of horizontal springs are defined in the
respective  fields  activated by selecting the corresponding  checkbox
Ks (MPa/cm)

;{|n.4 |~,—||:|.5 |2||:|.5 |
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@ Also, in the elements on elastic ground, when no spring constant against Y is entered, the
program automatically sets a value of 0.2

Ks (MPa/cm)

Ox °  Ev[>2 |0z °

@ Selecting a finite element from a corresponding surface by right-clicking opens the Edit
command where selecting it takes us directly to the Create Grid Groups window with the specific
sub-surface selected for further editing.

Anpoupyia Opaduav Mhieypdmww X
e Mepypap | Gevehioon | vt [ mcupetom | nogmra |c30/37 -
Amopdvwan EroiEo Plate O.E.F. ~| (@) Iootponiksd (O opBorponike Movia 0
AL BTy "5 0 Exx (GPa) |33 | Gxy (GPa) ‘ 13.75 ‘
. x 0 ¥ | 0.5 z xx (GPa] iy (GPa] d
Amopoviaon Emegp avaiag o v U
o . . . Eyy (GPa, 33 E [m3]
Aioypopr Enup Ve MukvaTnra Mhdarog (cm) Maxoc (cm) vy (GPa) (5reg)
150 Ezz (GPa) 33 abc*10-5
#  Enezlzpyacio Emipovang 0.05  ~
Mepypais Engaviiipparog  V¥0.10.3) aty*105 1L
ATOS00N | SLOTHTLWY Ouadwv Mizypdaroy Enmngdormra wa(0.10.3) | 0.2 abey=10-5 1
n : 1 Bzpehivorn
WLy pa ;
BRI 2 Ozuehivm 2 vyz(0.10.3) | 0.2 [ Bxx=vxz =Eyy vy
MzTapopd
- pop XahuBag Onhopod
Auavpapr sede ) Evnuépeon B500C o) | i
MNivakag A mT E:IKuv\uwn nlwm opaTe
v
Offset |
Evonoinan oK EEnfioc Anopovwarn
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OBSERVATION:

In Plane Stress elements the loads are applied within the plane of the element (perpendicular to
its thickness) considering zero stresses perpendicular to the plane of the element.

In Plane Strain elements the deformations perpendicular to the plane of the element are assumed
to be zero and Axisymmetric elements are used to simulate surfaces produced by rotation.

In the new version of SCADA Pro a new surface element was added, the Solid element (see Solid
element below). This element can be defined in its generic form, with a minimum number of nodes
of 8 and a maximum number of 21.

2 . Face5

7
2 el
ol
Tt i
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P
3 vy
Y S - Face 3
ol g
Face 2 2
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23 4 \
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21 e
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7 >~
Z S
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o s
e Face 6
o
6 27
7 g
Face 1

"Density", "Width" and "Thickness" refer to the geometry of the surface.

"Density", expresses the smooth transition from an area with dense surface elements to an area
with sparser surface elements. A larger size expresses a smoother "flow" surface elements and, of
course, a greater number of surface elements. A low density can be used in cases where you want
to use a few elements in order get an estimate of the intensive state (e.g. at the preliminary design
level).

Inthe "Width" field you enter in centimeters the width of each elementand in the "Thickness" field
the thickness of your surface.

The options "Display. Grid" and "Flat surface" options are disabled and are only used when
importing 3D surface elements.

In the "Material" and "Quality" fields, make the corresponding selections.

The next option is whether the material is "Isotropic or Orthotropic". The Orthotropic material
allows you to set different material properties per direction. If you specify an orthotropic material,
the numerical values of the properties you specify must obey the relationship

| Exx*wyx=Euy* vy

"Corner": in the Orthotropic material will be activated in a future version of the program.

"New": after you have completed the definition of all the above data, press the "New" button and
in the "Grid Group Descriptions" section the grid you have just given is entered with a serial
number. Following the same procedure you can create other mesh groups with different geometric
and physical properties.
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"Update": to modify the details of the surface grid or grids you have already defined.

" EXAMPLE:
For example, if you want to modify the thickness of the mesh "CUTTING" from 50 to 70 cm, first

Mezprypapeg
Opadwy MAsyparwy

e

select the mesh | and then type the new value in the corresponding field. Then you

pressM—] and the mesh now has the new value for its thickness. A similar procedure is
used to change any other geometric or physical attribute of the mesh.
"Steel Armouring and Coating":
¥aiuPac Oniopod
is the field where you select the quality of steel with which to reinforce your

5500 |  mesh.

Enratunyn

mm
EI is the field where you select the thickness of the overlay.
"Delete": delete the grid or grids you have already created. From the "Grid Group Descriptions"
section, select the grid and press the "Delete" button.

OBSERVATION:

The grid does not disappear from the list, but the word "Delete" is added to its name to indicate
that it has been deleted. This fact allows you to restore a grid that you have already deleted by
simply selecting it and pressing the "Delete" button. The word "Delete" from its name disappears
and the grid becomes active again.

To permanently delete a grid, after the "Delete" command, make a study entry via the

Il o
[
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4.1.2 Outer Limit

.";‘%? Efwteped aplo
& Instruction to set the Outer Limit of the surface.

OBSERVATION:
If there is no grid, the dialog box for defining the grid as previously described opens. If there is a
defined grid, it is used as described below.

To define the outer boundary of the surface grid, after selecting the command, you create an
outline by left-clicking successively on the points that are the vertices of the outline and using the
osnaps. You complete the command by pointing as the last point, the point with which you
started, or simply move the mouse closer to the starting point and press the right key.

If you want to delete an external boundary, you must delete the corresponding grid group that
you have created.

4.1.3 Holes

‘.*féz? Omnéc
3 Command to specify contour contingency contours of holes on the grid surface. Call
the command and define the contour of the hole, as for the outer boundary.

OBSERVATION:

The definition of the holes can be done afterwards, after the
surface grid has been created. Using the "Calculate"
command, which will be explained below, the surface grid is
recalculated taking into account the hole.
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4.1.4 Line

g:‘:': Fpopun

i Command to specify with Lines, region or regions where the surface grid will be
densified. You call the command and draw a line or lines within the boundary of the area of the
surfacers you have already specified.

OBSERVATION:

The definition of the lines can be done afterwards,
after the surface grid has been created. Using the
"Calculate” command, which will be explained
below, the surface grid is recalculated based on the
line as well.

This creates the new grid configuration based on
the taper line.

4.1.5 Point

Command to define Points within the surface grid which will be densification points.

You select the command and define the thickening area | MKveon misypatoc S8
around the point. Then, you point to a point within the surface .
of the surface. You select "Calculate" and obtain the MAdrog (cm) | 1 Lo |

thickening. Akcriva (cm) 0
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OBSERVATION:

Point definition can be done afterwards, after the surface grid
has been created. Using the 'Calculate’ command, which will
be explained below, the surface grid is recalculated based on
the point as well.

4.1.6 Edit

Command to Edit the mesh or meshes of the finite surface elements you have
already entered. This editing must be done after creating the surface mesh and before creating the
mathematical model. Using the command displays the following dialog box

I&wrtnTze Opluov Miesypdmwy @

@) [MporkaxBopuopsvn T
) Max MhaToc ZToweiou (ocm)

1 MiABoc KoTtoTuRoswy

ok | | Cancel |

"Default Value": you can specify a specific number of surface elements that your grid will contain.
You select it and in the field to the right, type the number of elements you want. Then you press
the "OK" button and point the mouse successively to the sides of the contour. Press right mouse
button to indicate that you have completed the selection and then call the "Grid Calculation"
command. In the dialog box that appears, press the "Calculate" button.
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Yrohoyiopog Opddwy Misyudmwy X
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Efodog Nigypatog Mabnpamikod

The surface grid is redefined based on the number of elements you specified.

"Max element width": type in centimetres the maximum width you want your surface to have. You
press the "OK" button and point with the mouse to one or more sides of the surfacer outline where
you want the surfacer to have this maximum width. Finish your selection by pressing the left mouse
button and then call the "Grid Calculation" command. In the dialog box that appears, select the
grid (it turns blue) and press the "Calculate" button. The surface grid is redefined based on the
maximum width of the elements on the sides you specified.

"Number of segments": enter the number of segments (not the number of items). You press the
"OK" button and point with the mouse to one or more sides of the surface contour, which you want
to have the number of segments you set previously. You finish your selection with the left mouse
button and then call the "Grid Calculation" command. In the dialog box that appears, select the
grid (it turns blue) and press the "Calculate" button. The surface grid is redefined based on the
number of segments you specified.
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4.1.7 Calculation

r
.
’ ;

5,

"“1’:‘3‘2 YIOAOYIOHOC
Command to Calculate the 2D surface grid, taking into account the contour you

have previously defined and any holes, points and lines.
Using the command, the following dialog box appears

Yroroyiopog Oudswy Misypdrwy X
1 Bepshiwon V | Ynohoyiopdg
ApiBpdg Opatdé  Xpopa o ANyl Popdc | + Auto

sasion B 0 |

XY Z TPAMMH
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Opaté Mn opatd
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B2o=ig Twv ET0AMV

Axdpwon - Aiaypapn

Tponsg Ipappeg

Znpeio 1BoTnTEG

Ni&ypatog MaBnpaTikod

EEpdog

In the top list of the dialog box, select the surface grid you want to calculate. Note here that each
grid group, refers to a single discrete surface that you have defined with a specific boundary. This

practically means that you cannot use the " plegma" surface grid for two areas.

To make the grid calculation, press the button. The surface grid is thus created.

The result of the simulation is shown in the image below:
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OBSERVATION:

In the above way, only the grid is created. The Clck Horo
mathematical model of the surface has not yet been 7 @ Fvige | Meksc  oopria | Avaluar| ciok Hes Bzciata

. . . . 5 [RRR] A
created, which is done with the command in "Tools>> 5 4 N O 9§ 5
1, n Ina Ev n v | O Yrohoyiopog A -
Calculate : ol us‘:::io vg;t::‘llon pgg\cﬂi:m plapog choyiopac Aokol
o Ucs - Wes Maovtého

The same dialog box, in addition to the Calculator, contains additional useful tools:

To change the colour of the grid, select it from
the list and click the colour you want from the
colour palette.

Opatd I kn opoctd l

By using the buttons , , you can make the grid appear or not appear
respectively. Select the grid you want to make visible or not visible and press the corresponding

key. The indicator under the ]:(JPGTG |
changes fron@ (visible) to £ (not visible).
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NEW POWERS and IMPORTANT REMARKS:

A sub-surface mesh may be referenced before the mathematical model is created. By left-clicking
on the mesh, the name, color and

layer. The last two can also be modified.

~ o l&bTnTeg ax
il I
Empveisc 20
LTl Mhgypo 20
¥piua 2

It can be drawn at the vertices of the grid (only the nearest works), before the mathematical
model is created.

By right-clicking on the grid, a command menu appears from which Hide can be done -
Isolation of the surface mesh before creating the mathematical model.
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The local axes are now shown even before the
mathematical model is created and

are activated through the "Appearance'>>
section "Switches" >> "Local Axes".

By using the "Change Face" button the local axes ¢
direction of the surface overall.

If you want to change the time on individual
elements in the grid, use the

"Tools>> "Members' Tools>> "Change of Shirt".

6 Tnacipo Evaroinon Npoacppoyr || Dpiopsy,  Ynoayiopsas Aoxoc->Eridor
Soxou avvav OTOAD > %
Movreio

/é Imaowe

X Toun
& Ay apac
A J

With the "Auto" command the program adjusts the locar ancs Ui uic suridie ancs unvugiuud the
grid so that they have the same direction.

In the finite surface and solid elements the Face Change, Auto option and display local axes now
and only works with the existence of the mesh and before

the creation of the mathematical model.

Also, next to the Change Mode button, the (+) button was added which turns the tadpole 90
degrees with each press.

To display the local axes of the surface elements, activate the corresponding option within the
Switches.

R R 2 o
S T

b
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CHAPTER 2 "MODELLING"

The arcs that appear define the local axes of the surface features,
according to the clockwise screw rule.

The direction of the arc indicates the x and the point at its edge, the
direction.

In the new version of the program, the local axes in the surface finite elements are now displayed
in 3D for a better overview, following the well-known convention of the right-handed screw and
in colours:

Red axis (Red) : X Green axis

(Green): Y Blue axis (Blue): Z

™ ~

1% N
™ N N
AN P e oY
™~ T ™ AN

Also, the display of local axes for both linear and surface finite elements has been enabled in the
Results section.

The field on the right is for defining the main direction of the reinforcement (direction X,Y,Z) for
x| v| z
the vertical meshes. —] —j —j

- For vertical grids // on the X-axis : | select the grid and*l from the list and the column "s" is
updated, respectively,

- For vertical grids // on the Z-axis: select the grid and—EJ from the list and the column "s" is
updated, respectively

- For meshes that are not // on either X or Z if | do nothing the program will project the
resulting armature by reducing it to the 2 main axes. Alternatively | can use the command .

FPAMMH
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Apyi Tehog
X0 0
Y |0 1]

e A Jom o

key works in combination with the field, where you define the
coordinates of the beginning and end of the line, which the program will consider as the main
direction of the reinforcement, in cases where the surface is not parallel to the universal axes,
hence its reinforcement.

. . . . Aklpwarn - Agypapr]
The "Cancel-Delete" field allows deleting holes, lines, points, as as, . anal

properties, grid or Tpuneg Tpappeg

mathematical model that you have already created and wish to delete. . .
Inueio IBioTnTEG

Nisypatoc | MabnuaTikol

Epyorsic TIAGKEG GopTia AveAuan AmoTeAcapoTo AT

. j 2T ¢ olo]T
After the creation of the Mathematical Model Ny — hacaill B e
right-clicking inside the grid opens a list of commands’réfated 16 the grid, = | oo sl

With a right click you can Hide or Isolate a finite or an entire surface, as well'as deleté'it”
The Delete Grid command allows you to delete both the mathematical model (if it exists) and its
calculation, and the grid itself from the list.
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4.2 Surface 3D

4.2.1 Grid

"™ meua  With 3D Surfaces you can model surfaces of any shape (horizontal, vertical, inclined,
o concave) and surfaces with

common
limit.
Three-dimensional surface modelling is suitable for the design of load-bearing masonry structures.

OBSERVATION: There is also the possibility to automatically simulate a typical metal frame of
variable cross-section with finite surface elements

Engaveie; 3D <
———| | cal]
A 1 F_‘.- ¢!
g
Surface 4 - |
Ly " i i
f
3 23 #
Suface 5
s Property
Surface 6
Whbil(em)
Wh2iem)
Swface 7 Wb3(em)
face &
<
[Sirfacs ) v
Avarypa KoTaxionon Cancel & &) B ol o o 5l

SCADA Pro offers multiple possibilities for the use of 3D surfacing through "Standard

Constructions" and "Automatic Face Recognition", commands that are explained in detail later in
the same chapter.

You select the Surface 3D command and successively select the sub-commands it contains.
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Anpovpyio Qpadowy MNisypatuy *
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. Emkdaiugn mm :
diaypacpr n Opard
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K
Evonoinan I oK | EEofioc Anopdvwan

You specify the characteristics of the mesh groups you will use:

"Description": type a name describing the group

"Item" you select the type of item you want to place. If you select "Plate (O)n (E)lastic (F)oundation"
you must enter a value of the soil index "Ks" in the corresponding field. This option is suitable for
general depressions and the 'Plate' option for all other cases.

@ In addition, the new version added the possibility of horizontal springs in pavement where

&.e user can define a soil index, Ks,x & Ks,z. The values of horizontal springs are defined in the

respective fields activated by selecting the corresponding checkbox
Ks (MPa/cm)

;{|n.4 |~,—|n.5 |2||:|.5 |

OBSERVATION:

In Plane Stress elements the loads are applied within the plane of the element (perpendicular to
its thickness) considering zero stresses perpendicular to the plane of the element.

In Plane Strain elements the deformations perpendicular to the plane of the element are assumed
to be zero and Axisymmetric elements are used to simulate surfaces produced by rotation.
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In the new version of SCADA Pro a new surface element was added, el
the Solid element (see Solid element below). This element can be #
defined in its generic form, with a minimum number of nodes of 8
and a maximum number of 21.

"Density", "Width" and "Thickness" refer to the geometry of the surface. L

* "Density", expresses the smooth transition from an area with dense surface elements to an
area with sparser surface elements. A larger size expresses a smoother "flow" of surface
elements and, of course, a greater number of surface elements. A low density can be used in
cases where you want to use a few elements in order to get an estimate of the intensive state
(e.g. at the preliminary design level). In the 'Width' field enter in centimetres the width of each
element and in the 'Width' field enter in centimetres the width of each element.

¢ "Thickness" the thickness of your surface.

¢ Inthe "Material" and "Quality" fields, make the corresponding selections.

¢ The next option is whether the material is "Isotropic or Orthotropic". The Orthotropic material
allows you to set different material properties per direction. If you specify an orthotropic
material, the numerical values of the properties you specify must obey the relationship .

| Exx™wyx=Euy* vy

e "Corner":in the Orthotropic material will be activated in a future version of the program.

¢ "New": after you have completed the definition of all the above data, press the "New" button
and in the "Grid Group Descriptions" section the grid you have just given is entered with a
serial number. Following the same procedure you can create other mesh groups with different

geometric and physical properties.

e "Update": to modify the details of the surface grid or grids you have already defined.
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CHAPTER 2 "MODELLING"

!

\\Q - EXAMPLE:

For example, if you want to modify the thickness of the "PLEGMA 3D" mesh from 50 to 60 cm, first
Mzprypames,
Opadoy MAsypaToy

select the grid and then type the new value in the corresponding field. You then

Evhpépwon

i

press and the grid now has the new value its thickness. A similar procedure is used to
change any other geometric or physical attribute of the mesh.

"Steel Armouring and Coating":

XahuBac Onkiopod ) . ) ) )
is the field where you select the quality of steel with which to reinforce your

5500 - mesh.

Encaiugn

:

is the field where you select the thickness of the overlay.

There is now also the possibility of defining the overlap by surface subgroup.

"Delete": delete the grid or grids you have already created. From the "Grid Group Descriptions"
section, select the grid and press the "Delete" button.

OBSERVATION:
The grid does not disappear from the list, but the word "Delete" is added to its name to indicate
that it has been deleted. This fact allows you to restore a grid that you have already deleted by
simply selecting it and pressing the "Delete" button. The word "Delete" from its name disappears
and the grid becomes active again.

To permanently delete a grid, after the "Delete"” command, make a study entry via the W

Save

OBSERVATION: ¥l Amokpuwn
Right-clicking inside the grid opens a list of commands related to the .| Amopévuwan
grid. 4 Amoxpun Empdveiag
The Delete Surface command allows you to delete both the <. AmouévwonEmodveac
mathematical model (if it exists) and its calculation, and the mesh itself #& Awcvpoen Enpsveios
from the list. ¢ | AmoSoan IGoThTWwY

3% Avtypoon

4+  Meragopa

XK Aeypopr evog

ﬁ Mivokog

C  N=potpooen

I Offset
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The options "Display. Grid" and "Flat surface" options are active and are only used when importing

°
3D surface elements. These options make sense when the mesh consists of several Grid Surfaces.

@ The new version added the ability to change the color, isolation, as well hide - display one
more sub-surfaces through the dialog box of their definition and creation, for better supervision

and management, especially in large organizations.
153
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4.2.1.1 Mesh with more mesh surfaces

When we want to model meshes with common edges, we create a mesh with more mesh surfaces,
so that the nodes on the edges, which will be created by calculating the matrix surface, will be
created in the mesh. Model, are common to both surfaces.

¢ EXAMPLE:

Draw on the desktop, using a line or polyline, two boundary surfaces, as in the example.

. - ve
L0

With the command "Modeling">>"3D Surface">>"Mesh", you define the mesh group.

S ECwtepind opro

Select from the "Surface 3D" group the command "External Boundary" "’ and with left
button select one by one the lines of the first surface (1st subgroup) and right button to complete.
The dialog box that appears is for the specific subgroup and its characteristics. The check next to
Flatness indicates that the surface belongs to the layer.
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Errayeyi Enipaveiag X

Ka {Mpa/em)
=] [
Mareg om} Mg fem)

ISG |5[' ¥ Ennc&mra

0K I Cancel

Select OK and continue the process in the same way for the second surface (2nd subgroup).

Eiraymyr) EnupavEiog

Meppogd |52

Eroixsn
[Fae = F
Mérog [em) Mg fom}

|50 50 M Emnssémra

oK | Crest |

Selecting once again the command "Modeling">>"3D Surface>> "Grid", notice that in the box next to the
group, the two subgroups are displayed.
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Lnpoupyio Opaduy Misypdatuw
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You can modify the entire grid by clicking on the Grid Group

Mepiypapég
Opddwv MAzypdroy

1 PLATE

The individual sub-surfaces, by activating the checkbox of the Grid Surface and

[ Emeperv.MAyparog
[ Emnedémmma

1P 51/1/2(2) 35
2P 51/2{3(2) 35
3P 51/3/2(2) 35
4P 51/4/2(2) 35

Ez

VX

VX

vy

Emeav.Niéypatog 2 subgroup to select one,

There is now also the possibility of multiple subgroup selection in the surface grids:

- Ctrl and click on more subgroups to select more,
- Shift and scroll to select sequential
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That is, you can modify the geometry, material, flatness, reinforcement steel, coating, of a Group
or one or more Grid Surfaces, by selecting them in one of the above ways and changing the options
and then pressing "Update".

Similarly, you have the option, by selecting Delete, to delete the selected sub-tab(s).

\'\w
~ If a mesh surface is flat then check the Flatness checkbox

4.2.1.2 Grid consolidation

In the new version of the program you now have the possibility to consolidate two independent
surface groups. All their subgroups are now integrated into a new single group. This tool is
particularly useful in the case of multi-storey buildings made of load-bearing masonry.

This new feature can also be applied in the case of a master group. One click automatically corrects
subgroup outlines where required (deleting duplicate lines that match and partitions where they
need to be performed).

The new Evonoinan

command is a new command that comes to solve several problems that
occurred when the boundaries of sub-surfaces that were in contact were not certain

"correctly" (e.g. at their common border the line of the lower wall is not broken, there is a double
line).

The following examples explain and inform about these issues. Evonoinan
consolidates major groups and corrects automatically.

The problem of creating different groups (each with different subgroups) of surface groups is more
general and as such was addressed by creating a new "Consolidate" command.
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A simple example:

Let's consider the two walls above which:
each belong to two different main groups (each group has only one subgroup)
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At their common border the line of the lower wall is not broken

- There is a double line where the top wall touches

By calculating the grids as they are, the grids are created but the subsurfaces are not connected correctly.
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Using the "Consolidate" command, | select the main surfaces | want to consolidate
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By pressing the "Consolidate" button the program creates a new group with the name

PLATE 1
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which includes both of the previous two subgroups. The name is standard (PLATE) with a serial
number (1,2...). At the same time, the program creates a new layer with the name of the group
(PLATE 1) and the word Line in front of it (Line PLATE 1),
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which includes all the lines of the outlines of the two sub-surfaces redrawn correctly and properly.
The names of the sub-surfaces shall include in parentheses the name of the original group from
which they originated.

The lines are now automatically drawn correctly, i.e. without duplicate sections and broken where
they should be.
Now calculating the grid of the new surface
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We see that the sub-surfaces have been connected

correctly. Some OBSERVATIONS about the process:

- When we consolidate two or more groups, the program creates a new main group that
includes all subgroups cumulatively, keeping the properties of each subgroup independent of the
general properties of the original groups. If, for example, | consolidate two groups that one has a
thickness of 40 cm and the other 50 cm, the subgroups will keep their thicknesses correct,
regardless of the thickness | see in the new main group.

- The command creates a new main group and new lines - outlines which are also placed on
a new layer. All existing elements (original groups and original lines - outlines) still exist and if the
user wants to the user can delete them manually after the consolidation.

4.2.1.3 Grid consolidation for contour correction

The unification command can be applied to a master group AND to a master group and has the
meaning of reordering i.e. correcting the outlines (double lines and breaks where they should be).

Let's look at an example: We have the following two walls
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Walls are two sub-surfaces in the same main group

Anpovpyio Opaduav Mhsypomuwy ¥
Meprypapry | 1 | Yhd | EkupdBepa ~ | Modomra | C16/20 W
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Plate ~| |0
c c . 29 12,0833
Mukverra  Mhdroc(m)  Néyoc (am) &% (GP2) Ealienl -
000 | [% | |= | Ewera) = £ (dijm3)
Mepypapic [ |Empdv.MAgyparog  Ezz(@Pa) 0 EleF Az I:l
Opabwy Mheyparwy [ | EminzBérmra vxy(0.1-0.3) aty*10-5 1
1P 51
P52 vxz(0.1-0.3) | 0.2 atey*10-5 1
vyz(0.1-0.3) 0.2 | Exx *vxz =Eyy *vxy
— ¥ahuBag Onhopol
vnuEpwan
— v
Maypapn Enmkahuwn
Efolog
Evonoinan Nzo D mm

BUT their contours are two independent contours i.e. on their common border | have the entire
top line of the lower wall
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and the entire bottom line of the top wall

If we create the grids, we have the usual problems:
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What were we supposed to do until now? Erase the short line and break the long line.
But now if we apply the "Consolidate" command by selecting the one and only main group

Anpovpyic Qpaduy MisypaTtuw x
Mepypapry | FLATE 1 | Yhd | Exupddzpa ~ | Madmmra |C16/20 e
Eronyzio Ks (Mpacm) (®) IooTpomnke i) OpBoTponika Movia | 0
Flate e 4]
. . . 29 12.0833
MukvaTmTa Midroc {cm) Néayog {(cm) = - Ea{ek=) -
w o £ ] [ | wen 3w
Meprypampés [CJEmpav.Mkéyparoc Ezz (GPa) 0 at*10-5
Opadwy Mheyparwy [ |Emnedémra vxy(0.1-0.3) e .
1 1 1P 51(1)
2 PLATE 1 2P 52[1} V!(Z{D. 1, 3} D2 Et!('},l' *1[)-5 1
wyz(0.1-0.3) 0.2 | Exx *vxz = Eyy * vxy
— XahuBac Onhiopol
VnUEpwa
5220 e
Aaypapn Emkdahunpgn
Evonoinan Mzo

the program creates, based on what was mentioned above, a new main group with two sub-
surfaces BUT with new correct contours.

Now making a calculation on this new group

we see that now the meshes of the subsurfaces have been connected correctly!
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4.2.1.4 Consolidation of grids in cases where a 2nd dwg is imported in
masonry studies

In cases where in masonry studies a 2nd dwg is imported, the surfaces are not included in the 1st group and
a second independent group is created.

The procedure to follow when you have two or more floor contours from different dwg is as

follows:

- Import the first dwg,

- you do, as you know, a face recognition and create the ground floor.

- Then you bring in the second dwg,

- you identify faces and "glue" the first floor on top of the ground floor.

You now have two main groups and lines that are identified and/or need to be
broken. Same process for as many floors as | have.

Finally, using the "Consolidate" command, you select all the main groups that have been created
and create a new one that includes all the subgroups with their outlines now as they should be.

If you want, you can now erase the original groups and their outline lines.

4.2.2 Outer Limit with Lines-Bow

M EZwtepko opro ps Mpappsc-Tosax
Instruction to set the Outer Limit of the surface.

OBSERVATION:
If there is no grid, the dialog box for defining the grid as previously described opens. If there is a
defined grid, it is used as described below.

To define the outer boundary of the surface grid, you first draw it with the help of lines, polylines
or arcs. Then select the command and:

If the outline is closed and there are no common lines with other outlines and/or branches, then
it is sufficient to left-click on one of the lines to set it and right-click to complete the command.

If the contour is closed and there are common lines with other contours and/or branches, then
left-click and point to the lines of the surface contour one by one.

The program provides automatic error detection in finding closed contours for the definition of
surface contours and displays in red X the points where the selected contour is not closed.

57



CHAPTER 2 "MODELLING"

ERROR

@ M ghelorn empdve

If the grid consists of more than one subgroup, follow the procedure in the previous example.
If you want to delete an external boundary, you must delete the corresponding grid group you
have created.

4.2.3 External Boundary with Points

The definition of subgroup surfaces can now also be done using points - vertices of the contour, a
command particularly useful in cases of complex floor plans and facades where lines are not easy
to select. Contours are automatically created and automatically placed in a new layer named "Plate
3D Line".

ESwrepikd Oplo pe Inpeix
Added a new command to the 3D surface menu £ The previous
command was renamed to "Outer boundary with Lines-Arcs".

This command obviously cannot include arcs but can include contours that only
include lines.
Let's look at the use of the command with an example:

You create your main group as usual

Anpovpyic Opdduwy MizypéTow X
Meprypagpr ‘ 1 | Yhio | Zkupdbzpa ~ | Noigmra | C20/25 ~
ETOIRED Ks (MPa/cm) (®) IooTponika () OpBorponikd Twvia |0
Plate ~ 0

Mukvérra  MAdroc (cm) Naxac (cm) ) Gry(GPa) | 125

Mepiypapzs [ Empav.NMiéyuaroc Ezz (GPa) 30 atc*10-5
Opadey MAsypdray [CIEminedérmra Vi
P N
vxz(0.1-0.3) 0.2 atey*10-5 1
vyz(0.1-0.3) 0.2 Exx * vxz = Eyy *vxy
¥ahuBag Onhiouod
Evnpgpworn B500C v Emhoyr ahwv
. Enaihugn mm .
Aigypa Opard
i Avi K
. )
Evonoinon
oK ‘Efpboc Anopdvwan
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and define the contours of the sub-surfaces that make up the sub-surfaces.

You select the "Outer boundary with points" command and start, using the osnaps that are
convenient, to point successively to vertices of the contour of the sub-surface you want to
define, creating an elastic line to see where you are moving:

o

When you reach the penultimate point of the outline press the right button to close the outline
and the familiar sub-surface finalization dialog box will appear.

Evgoryrayr) Emupoveiog *

Nepiypogr |51

Z1owxeio Ks (Mpascm)

Plate ~

Mhatog fem) Maxog (cm)
|3D | |4D | [CJEmneddtnra

Cance

By selecting the OK
automatically created outline is
displayed
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This one is a random warped contour in space.

With the calculation of the surface

the corresponding grid is created.

The process behind this command is that the program, upon inserting the points, automatically
creates the contour with lines which are automatically placed in a new layer called "Plate 3D Line".

OBSERVATION:

To avoid errors, when defining an outer boundary with points on the surface finite elements, and
when there is already a boundary with lines, the program does not allow a second boundary to be
created.

4.2.4 Holes

E Omég

Command to specify contour contours of contingent Points on the grid surface.

Call the command and define the outline of the hole, as for the outer boundary, using a "line" or
"polyline". Then you select the command and point, with a left click, to one of the lines of the hole
outline. Right click to complete.

Using the "Calculate" command, which will be explained below, the surface grid is recalculated
based on the hole as well.
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OBSERVATIONS:

The () next to the S symbol of the grid indicates the existence
of a hole, while the number ms:de it defines the surface to which it belongs.

- The definition of the holes can be done afterwards, after the surface grid has been created.
Using the "Calculate" command, which will be explained below, the surface grid is recalculated
taking into account the hole.

4.2.5 Point

G Inpeio
Command to define Points within the surface grid which will be densification points.

You select the command and define the thickening area x|
around the point. Then, you point to a point within the
surface of the surface. You select "Calculate" and obtain the Mhgrog (em) [ ok |

thickening. Acriva (cm) |D Cancel |

OBSERVATION:

Point definition can be done afterwards, after the surface grid has been created. Using the
'Calculate' command, which will be explained below, the surface grid is recalculated based on the
point as well.

4.2.6 Edit

Encicpyooia

e Command to Edit the mesh or meshes of the finite surface elements you have
already entered. This editing must be done after creating the surface mesh and before creating the
mathematical model. Using the command displays the following dialog box

15T nTEG Opiny MASypaTow il

= MpowoBoplopén T
i~ Max MdToc rowxeiou (cm) ID—
™ MrBoc Karomurigewy

ok | Cancel |
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"Default Value": you can specify a specific number of surface elements that your grid will contain.
You select it and in the field to the right, type the number of elements you want. Then you press
the "OK" button and point the mouse successively to the sides of the contour. Press right mouse
button to indicate that you have completed the selection and then call the "Grid Calculation"
command. In the dialog box that appears, press the "Calculate" button. The surface grid is
redefined based on the number of elements you specified.

"Max element width": type in centimetres the maximum width you want your surface to have.
Press the "OK" button and point with the mouse to one or more sides of the surfacer outline where
you want the surfacer to have this maximum width.

Finish your selection with the left mouse button and then call the "Grid Calculator" command. In
the dialog box that appears, select the grid (it turns blue) and press the "Calculate" button. The
surface grid is redefined based on the maximum width of the elements on the sides you specified.

"Number of segments": enter the number of segments (not the total number of items). Press the
"OK" button and point with the mouse to one or more sides of the surface contour, which you want
to have the number of segments you have previously defined. You finish your selection with the
right mouse button and then call the "Grid Calculation" command. In the dialog box that appears,
select the grid (it turns blue) and press the "Calculate" button. The surface grid is redefined based
on the number of segments you specified.

4.2.7 Calculation

“ YIOAOYIOROC
o Command to Calculate the 3D surface grid, taking into account the contour you

have previously defined and any holes and points. Using the command, the following dialog box
appears
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Yriohoyopog Opdsdwv Misypdowy X

1111 w2 Ynohoyiopog

ApiBpog Opatd  Xpwpa o

1 s1(16) & .36 X

Ahhayn ®opdg | |Auto

X||Y| | £ TPAMMH

Apxrl Téhoq E
X |0 0
Y |0 0
i L]
Emhoyr) ohwv

Opatd Mn opatd

Anpioupyia Onav aTig
Beosig Twv ZT0MV

Axipwar) - Aigypaipr

Tplneg Ipappsg

Znpsio BioTnTEG

EEodog NAgypatog | MaBnpatikod

To calculate a grid, after selecting it from the top list and displaying its subgroups, press the

Ynodoyuopde . .
———Y—u——l button. The same procedure is followed for the other grid groups. The result of
the simulation is shown in the image below:

OBSERVATION:

In the above way, only the grid is created. The mathematical Cllok Here
model of the surface has not yet been created, is done with 1 Eﬂ‘f%‘f“‘ Mk voptia AV*'I'\U“"NW‘*
command in "Tools" = = i 1Y rf‘l -

™~
>> ”Ca/cu/ation " )kou Imaciuo Evomoinon Mpooopuoyry | Optopog | Yrehoyiopog Aokot
’ |- Sokot Aoxww oTiiou >
o ucs - Wes Maovtého

The same dialog box, in addition to the Calculator, contains additional useful tools:

63



CHAPTER 2 "MODELLING"

A

% To change the colour of a grid surface, select it from
the list and click the colour

you wish from the palette of colours.

- |
* By FromUsing of keys i 2
Mn opatd |, a grid surface may or may not be

displayed respectively. You select the one you want to
be visible or not visible and press the corresponding

button. The indication under the columnl OpaTd

changes from (visible) tor%l (noﬁ;ﬂ:;ible).

NEW POWERS and SHMANTIC OBSERVATIONS:

)

% A sub-surface mesh may be referenced before the mathematical model is created. By left-clicking
on the mesh, the name, color and

layer. The last two can also be modified.

Dl £ %

Lrpwen Abewa 3D

Xous ey |

)

% It can be pulled on the tops of the grid (only the
nearest), before creating the mathematical model.
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By right-clicking on the grid, a command menu appears from which Hide can be done -

Isolation of the sub-surface mesh before creating the mathematical model.

Capability particularly useful when defining the outer boundary for 3D surfaces, for easier identification of
sub-surfaces

¥ | Aroxpulpn Emmupcvsiog

| Anopovwarn Emupausiag

K | Laypagd Enupdveicg

It is now possible to select multiple subgroups in the surface meshes with

Ctrl and with Shift

Automatic deletion of problematic elements (coincident nodes or nodes that are identical) of the
finite surface elements is performed

The local axes are now appearing even before the
creation of mathematical model
and

are activated through the "Appearance">> section
"Switches" >> "Local Axes".

By using the "Change Face" button the local axes are changed. The above command changes the
direction of the surface total.
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Click Were | ooxI4L

If you want to change the direction of individual s ._1" e _"‘”_T‘ C‘“@“ I
, . . ‘ Ty é
elements in the grid, use the command "Tools">> % e T & A« o ol 4

& Enagiyo Evaroinan Mpoacppoyr || Dpiopdy  Ynolayiopss Acxows>Eridar | Traopo
Soxou  AukGy oTiou » . >

"Member Tools>> "Change Face".

Epy

/é Eraows

>< Toun
\k ARy Dapac

— :] = AdRay) wopdy
L

& 3oy popa prhous

. EvWan pagsoy CMIOAVEIOKDY
—

v

With the "Auto" command the program adjusts the local axes of the surface axes throughout the
grid so that they have the same direction.

In the finite surface and solid elements the Fear, the Auto option and the display of local axes
now works only with the existence of the mesh and before the

creating the mathematical model.

Movithomeinon,  Eupavicn | Epyadila  Tc  Sopna Avdhuan diosramoldynon  Zubdtumoy  Tpdobrrs Bemerameinn
e W2- NY- KT+ YT+ X¥e  NA NA BA

& iyl 7 Tomueni Aloee ¥

P M 3
LHAALQBOHKA
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1PLATE 1 v ‘friohoyiopog
ApiBpoe Opard  ¥pdpa o @opa
1 SYZPPLATEFL... Ki % AuTouaTn
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16 S51/7(2(PLATE)(PL... &F z Opard Mn opatd
T .
18 51/5/3(PLATE)(PL... &I X
19 S1/7/2(PLATE)(PL... &t % Anpoupyia Ondv omig
Bemag Twv ETuAmy
20 51/7/2(PLATE)(PL... £I X
21 51/1f2(PLATE)(PL... & % Axipwor - Aiaypapn
22 S1/12{2(PLATEMP... & X || Tpuneg [pauHES
[l Evromouac Enavamyediaopog Fnpeio IdiTmTeg
Efodoc MAgyparog, MaBnpamicol
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Also added the Change - Opposite button changes the local from +x to +y and vice versa, while the
Rotate 90 command rotates the gyro homophore 90 degrees with each press.

Every time you define a 3D surface grid, to automatically redefine the correct direction of the
surface elements, you should ALWAYS select the "Automatically" command.

To display the local axes of the surface elements, activate the corresponding option within the
Switches.

b n
AT . NI . S

The arcs that appear define the local axes of the surface features, according to the clockwise screw
rule.
The direction of the arc indicates the x and the point at its edge, the direction.

In the new version of the program, the local axes in the surface finite elements are now displayed
in 3D for a better overview, following the well-known convention of the right-handed screw and
in colours:

Red axis (Red) : X Green axis

(Green): Y Blue axis (Blue): Z
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TN
™ AN AN
™ ZIN N AN
™ AN N
TN AN AN x 5
AN X A AN
/TN AN N p—_—

Also, the display of local axes for both linear and surface finite elements has been enabled in the Results
section.

% Necessary for determining the main direction of the reinforcement, is the determination of the
direction for the vertical grids.

To automatically redefine the correct direction of the surfaces in relation to the X and Z global
axes, ALWAYS select the use of the "Automatically" command.

x| v| z
The field —J—J —J , allows the manual definition of the main direction of the reinforcement
(direction X,Y,Z) for vertical grids.
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11 51/1/2(PLATE)(PL... &3 X% v [0 0
12 51/1/2(PLATE)(PL... &3 X
13 S1/1/2(PLATE)PL.... & X Z DD
oo B3
14 51/1/2(PLATE)(PL Z Emhoyri har
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For vertical grids // on the X-axis : | select the grid and *| from the list and the column "s" is
updated, respectively,

For vertical grids // on the Z-axis: select the grid and  from the list and the column "s" is u.f;Jdated,
respectively
For meshes that are not // on either X or Z if | do nothing the program will project the resulting

L . . TRPAMMH
armature by reducing it to the 2 main axes. Alternatively | can use the command .
Apxr Tehog
X |0 1]
Y |0 1]
TPAMMH . . . z , )
The key works in combination with the D D field, where you define the

coordinates of the beginning and end of the line, which the program will consider as the main
direction of the reinforcement, in cases where the surface is not parallel to the universal axes,
hence its reinforcement.

The "Cancel-Delete" field allows you to delete holes, lines, points, as well as, the properties, the

mesh or its mathematical model, that you have already created and wish to delete.
Arxlpwor - Aiaypagpr

Tponeg Ipappeg
Znpeio IBioTnTEG

Nhéypatog | MaBnpatikod

Then, if you select YnoAoy10H0g the program will recalculate the grid with the new data

(e.g. if you delete the "lines" the grid will be calculated without the lines)

Anpioupyia Ondwv oTIg
Beosig Twv ZTihov
The Create Holes at Column Positions command is for "Flat Plates" and allows
automatic creation of holes in the flat plate area where there are columns. (see Chapter 9 - Flat

Slabs).
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Epyorsic TIAGKEG TopTiar AveAuan AToTEACOpOTe Ao

B4 & 29| I

W Enaoipo Evoncinon Moococappoyn | Optopoc | §YncAoywouocioxot->Erohot
~

Sokots  Aowuw agTudou i

After creating the Mathematical Model Ves= oS Movieho you can insert
linear members to simulate diaphragms, beams and columns in cases of load-bearing masonry
and generally intervene in the mesh.

With a right click you can Hide or Isolate a finite or an entire surface, as well as delete it.

The Delete Grid command allows you to delete both the mathematical model (if it exists) and its
calculation, and the grid itself frlo_mlthe list.

o | Amakg

| Amopsivwn

i Emigdveiog

. AToubvg

¥ fuoryposn Emupovics

¢  Amdboon BeTimwy

Ao Avmiypoepr

+ MeTogpopo

The new version of the program gives you the possibility to display the areas of the surfaces you
have defined, before and after the creation of the meshes, in order to have

direct supervision and better control of your model. Select the "Locate" command and left-click
the surfaces you want to locate from the list. Then select
"Redesign" and deselected.

‘rechonanoc Opadwy Migpetun

ANayt - Aviiem
Emona 490
Mpocovarahade
Aursyamc
Xt 7 e
Aneh  Tiheo
x|o 0
v io o
o
Endo sty
Opaxt | | wyocas

Lomoeh

S Ony or,
B T Trhary

Ao - Garoa e

Tplosg

nzo | 1l

Mlsguarac Morpan
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A new feature that offers great convenience for locating the surfaces of a mesh that for whatever

reason does not allow the program to calculate it.
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The Delete command allows you to delete one or more surfaces directly from the list of the grid

calculation.
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In addition, there is the possibility to change the color, isolate, and hide - show one or more sub-
surfaces through the definition dialog box and

creation, for better supervision and management, especially in large institutions.
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The surface subgroup selection command

zaexeax | E
This new option allows you to select a whole subgroup of surface by selecting a single element of

it, a very useful tool especially in complex operators and when you want to make a specific
subgroup Delete, Change direction, Change material etc.
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SOLID ELEMENT
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This element can be defined in its generic form, with a minimum number of nodes of 8 and a

maximum number of 21.

2 , Face5
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2 . Face5
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In SCADA Pro it is defined as an octagonal element with 6 seats with the numbering and axis
convention shown in the figures above. The first face with nodes 1,2,3,4 is initially defined (always
counterclockwise) and based on the thickness given by the designer, the face with nodes 5,6,7,8 is
generated in correspondence with the first one (the "generator") and the solid element is created.
This element has 6 faces with the numbering shown above. At point 21 is the centre of gravity of
the element (centroid).

The centres of faces are:

Face 1: 22 (Face 1 is perpendicular to the back side of X)

Face 2: 23 (Face 2 is perpendicular to the front side of X)

Face 3: 24 (Face 3 is perpendicular to the back side of the Y)

Face 4: 25 (Face 4 is perpendicular to the front side of the Y) Face 5: 26

(Face 5 is perpendicular to the front side of the Y) Face 6: 27 (Face 6 is

perpendicular to the back side of the Y)

In all the above points there are no nodes but these points are used to display the results as we
will see below.

8

At the centroid and at the above centres (7 points in total) the results are displayed both in Post
Processor (in the form of isosceles curves) and in the out file.

The nodes of the element have freedom of movement but their nodes do not develop turns.
ATTENTION

The surface 5,6,7,8 is always generated in the direction opposite to the local Z. This is important in
order to know which side to generate the thickness of the wall. Let's illustrate this with an example.
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CHAPTER 2 "MODELLING"

Data Import

In the picture below we have the outer contour of two vertical walls

We want the walls to be created from the inside.

We create as usual a new group of superficial with type Solid
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We define the contours and proceed to the calculation of the meshes.
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OBSERVATION:

It should be noted that the option has been added so that the Change Face, Auto option and the
display of local axes now only works with the existence of the mesh and before the mathematical
model is created. Of course this works for all types of surface. Also, next to Change direction button
(+) was added which rotates the tadpole concentrically by 90 degrees with each press.

We come back to our grid and the situation after and Auto is this
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AplaTepd

In the left grid you can see the local axes for the first element.

According to the above, and since the local Z is inward, the second surface will be produced on
the outside, which is not what we want.

With the Change Face tool we change the overall times of the elements of this subgroup.

In the right grid the local Z is outwards so the second surface will be created correctly inwards.

OBSERVATION:
It is therefore very important to set the times correctly before creating the mathematical model,
because changing times after the mathematical model is created is NOT allowed (the analysis does

not run).

After the change of direction on the first surface, the following situation arises
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With the creation of the mathematical model, the surface Solids are created using the technique
described above.

In plan view we can see that the walls have been created correctly inwards
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Making a reference to a solid element normally shows the elements of the solid element
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1816 TATE o x
2% 44 @ #

ASA

Emupoveieg 30

ITpuaan Migypa 30
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4.2.8 Face recognition

Avayvupian OPswy

SCADA Pro allows you to create any contour for the masonry and with the help
of standard constructions to "build" your carrier easily and quickly.

The procedure is as follows:
- Import a floor plan from an existing .dxf or .dwg file or using the commands within the "Basic"

section draw a closed surface on the XZ plane of the "Draw">>"Line">>"Polyline" desktop] create
a surfacell right click.

80



CHAPTER 2 "MODELLING"
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- Select the commandat Section
"Modeling">>"Surface3D">> "Face Recognition”,

2
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and with Window = you select the whole floor plan. Right-click and the standard constructions
box opens.

1 (see &6.2.5. Typical Structures - Masonry)
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5. Members
B X

Tonomoue Kopog Mfl\og Ixolhzg

|
1 Md\u

The "Members" command group contains the commands for specifying and importing:

- MIPs and gut payments

- Nodes

- Members (Mathematical-Surface)
- Scala

5.1 Masonry:

B X

[Toqonoua KouBoq Makoc IKaAsg || Avay
|| Ao

E MéBo&o¢ looSuvapou Miatoiou

l!l Toom\pwaon

5.1.1 Equivalent framework method

Through the Equivalent Framework Method command.
First the walls are defined:

= Press

= Dormitory

= Geometry
The process includes the following steps:
1. We give a name to the wall

M.L.N. Toixomoiot x
Ovopagia max aTd0T. KOTOK, : 2i8{wpo Anh Gem) Pl
2 £ (m)— [lmépee X | 809.99686!
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L
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CHAPTER 2 "MODELLING"

2. We select the type of masonry from the pop-up menu or click on "Type” to open the
masonry library and define a wall of our own,

_defining lithosome, mortar and compressive and tensile strengths.

e bow Beoznevts g (W2} O ~

the wall graphically by selecting Pick and h1, h2 and
showing the start, end points and heights at the 2 edges of the wall, with the help of
pulls and left click. The fields are filled in automatically, and manual entry of values is
also allowed.

3. We define the geometry of

4. In addition, the fields of the constants E, G, e are filled in automatically, with the
possibility of modification by the user, as well as the values L and Angle.

5. “"Max sender. Cat. The maximum distance between the bars is determined by the maximum distance
between the

vertical ribbed elements for the simulation of the equivalent frame columns.
Keeping the value 0, the program calculates it by KADET. The user can specify a
value of his own and then the program will take it into account.

6. “Diasma’: | activate the checkbox when there is a tier and via the command
“Cross-section selection” define the cross-section of the partition. Then, we indicate the
distance of the diaphragm from the crown of the wall.

Aokog (0) >
MgTopn Mzwpzrpia {cm) Karaympnan
Yhikd b z

bw Enmihoyr
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[ Aveorpappdve
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CHAPTER 2 "MODELLING"

7. By selecting thecommand, the specified wall is added to the list. H
“Delete” deletes the user, "Update” informs the user of any changes, "Deletion”
"Projection” marks it graphically for easy identification on the vector. Mathematical”
deletes the mathematical model (after it has been calculated of course, which is done
after the walls and openings have been created).

8. The command opens the window for defining the openings of the selected wall.

Then the openings are defined:
= Geometry
= Pretzels

= Static Rod function
The procedure is similar to that of fixing the walls:
1. We give a name to the opening

2. With the help of Pick we graphically define the geometry of an opening

3. |Ifthere are Presses we select their position and their cross-section and if they apply to
all openings of the same wall, then we select “Apply to all openings™.
openings of the wall”, so that the same presses are automatically applied to the
other openings we will make for the same wall.
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4. Inthe field "Static simulation rod mode™ we select one of three ways of participation
of the transoms and legs in the mathematical
simulation:
¢ Full connection
¢ Partial connection
¢ To disregard
5. By selecting the command, the specified opening is added to the list. H
"Delete" deletes it, Updateinforms it of any changes, the
"Projection” marks it graphically for easy identification on the vector.
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6. The process is repeated until all openings of the selected wall are defined.
7. TExit” to close the opening window and continue with remaining walls and
openings.

The modelling is completed when the definition of all walls and openings at all levels is completed
and the calculation of the mathematical model is done. (See Inc. See Use Chapter F: '"WALL
CONSTRUCTION BY THE EQUAL PLANE METHOD')
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5.1.2 Wall filling

With this command you can enter the wall fillings of your construction according to the

]Q provisions of the CEE:
Totxo-
TIANPWaGnN

CANC. §2.1.4.2:

- They are considered only for seismic actions.

- They are mandatory when they adversely affect the operator. CAN_

§5.4.3c:

It is forbidden to place the wall fillings selectively, on certain floors or positions of the building, and
not in their entirety, so that the morphology is transformed from non-normal to normal.

CAN. §5.9.2:

In elastic analyses it is allowed to be considered in a crosswise arrangement (i.e. one
diagonal is compressed and the other is flexed), giving each diagonal half of the stiffness EAR.

In the inelastic analyses a pair of cross diagonals with full strain EAR each is used, but is only
considered where it operates under compression.

The simulation is performed with two diagonal bars with zero specific weight (since the loads of
the wall fillings have been given as linear loads on the members of the beams) and with a surface
area of dimensions according to the provisions of the CEE.

The wall fillings are inserted with cross bars with the following properties:
- Members' freedoms: Torque joints Mx,My,Mz,
- Inert Elements:
- A: Diagonal area Ar, which depending the type
of analysis, is obtained:
- Elastic Analysis: Taken Art/2,
- Pushover Analysis: Each step of the analysis is done in 2 stages, in 1°the pushover bars are
identified, and in 2° the analysis is repeated ignoring the first ones from the model,
- E: Modulus of elasticity of wall infill= 800+1000 x fwc,s , fwc,s:
Compressive strength in the diagonal direction (S.18)

—1 1 7 1207003 0.7 £0.3
f“r__.: _]'lxmf'.sl'lxckfbc im; "1-25Lf& fmI:
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T ”
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After selecting the command, point the mouse at the mathematical member of the upper beam of
the facade where the wall infill will be placed. The following dialog box will then appear
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In the section Geometric elements of wall infill, from the list you select the wall infill you have

previously created in the masonry library. By pressing the symbol

7
the masonry library dialog box appears, where you create and modify the wall fillings.
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The icon on the right shows the corresponding type of wall infill. In the

next field:

t{cm) =45.00(25.00)

OmmanivBog 619119
fbc=4.2000 fb=4.2000 £=2.00

TopzvTokoviapa-M5

» The properties of the wall fill, such as the thickness t

(total with the mantle and the net), the type of lithic body with its strength, as well as
and the type of mortar with its corresponding strength.

¢ The next section automatically displays the height (h) and width (I) of the e
facet as calculated by the program with the possibility of
processing. h 00
| 660
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The next section concerns the definition of Avoiypara
the openings of the wall infill. Select {meicr'] 3y BepinOUOTO IR ,} 2
from the list one of the options. : 3 ,

MiaoTaosag nepiysypappevou (cm)

h |0 I 0

0.00% 0.00%

OBSERVATION:

If you select "Other" you must specify the dimensions of the rectangle outlined in the openings.
The choice of openings is made in order to calculate the reduction factor of the compressive
strength nl.

2
By pressing the button, an explanatory text with the corresponding paragraph of the C.E.P.E.

CAN.EPE. §7.4.1 d:

Openings: Where infill masonry walls have openings, the respective statutory laws shall be
appropriately modified to approximate the generally adverse influence of openings.

- Without or 1 small one in the centre: The wall infill is normally taken into account.

- 2 large at the ends: The wall filling is neglected.

- 1 large one in the centre: When there is an opening approximately in the centre of the
phantom, the dimensions of which exceed 50%, the wall filling is neglected.

- Other: When there is an opening approximately in the centre or two small and adjacent
openings that can be considered as an equivalent opening, circumscribed in them, where the
dimensions h & | are between 20% and 50% of the facade, then the wall infill is taken into account.

The next section concerns the wall infill Frafpn FhaPay

damage from which you select the | |xuwpicBhcBes -
corresponding level to calculate the

reduction factor rR.

?
By pressing the button, an explanatory text with the corresponding paragraph of the C.E.P.E.

CANLTD. Appendix 7D, 812:

Level of damage: To define the extent of damage in existing masonry infrastructures, a
classification into damage levels is adopted with reduction factors relating to the resistance of
the compressive diagonal bar, rR, and the slope of the elastic branch of the skeletal diagram, rK,
according to the table below:

Zradfuy IIeprypagn Prafns K IR

Biofov

Elaope: | Ehagpés (2os netpes) poypes, < 2+3 mm. vope oo avolypotd, 1 poyues axoxoiincns rov €0 xe OIL 0.90 0.90
Tokhamheg elaQpes payLes, 150G Ge Tofyous [ avotynaTe. 0.70 0,70

Tofape; | Evrovn pnyuatact), Seydvie 1) S1odieydva, e ebpog poYing; = Smm. aroxoiinst) and Tov GReAETd, 0.50 0.50
PNYHATOSCH ToV S1oZOUATOV, OOV CHUEYTIKGY HETEXICEnY exToc emredou (< Smm).

Bapieg | Evrovn pnyneToct), Yevins Sedayovie. pe eipog povinis > 10mm. axoxdline and tov oreieto. 0.20 0.20

Prafec tov SelopdTov Kot uspr) HeTaxivon exTos exwmedov (Juxpotepn tov 15mm).
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. TOnog enagpng oto nzpiaihov nAgimo
The next option concerns the type of contact o Enaens =pia
of the wall infill to the surrounding frame. M h
J|Empehnuévn Mepiperpikr) Zprvoon

The choice of type affects the calculation of the reduction factor n3 due to looseness. Click on

r
to display the corresponding explanatory text.

CAN.EPE. §7.4.1 e:

Type of contact in the context environment:

It must be ensured that unreinforced wall fillings do not fail prematurely out of plane. The
quantity that has a negative effect on this phenomenon is the looseness A of the wall: A= L / teff.

ZTOUPN AQONIOTIAS
AzDopEvuy

) IkavonoInTKn
EpeAkuomkn AvToy] Ywnhd

Three levels of data reliability (DBR) are introduced,

depending on the extent and accuracy of the information.

Erafun afomoTiag

. ETafpn Noomko
Ozdopévww [Imvonolrrnm v]

zhE 1 - . .
=l you determine the confidence level

data according to the KAN.EPE. if it is an existing wall filling and the
quality control level if it is new load-bearing masonry or added masonry infill.

In the new version of SCADA Pro has been integrated the table of Annex 3.1 of CAN.EPE.
concerning "In Absentia" representative values for the strength of existing

wall fillings.

More specifically, in the context of the dialogue of the introduction of wall fillings
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TopomAnposlg X

MewpeTPIKG oToixEia ToionApwong

W

Mnarikr} onronAhiBodopn-M2 25 cm ~ ? W

Aiaoraoe (cm) t(cm)=25.00(25.00)
h 300 OnronhiBog kovog 6919 I o
fbc=2.0000 fb=1.6733 £=15.00

-M2

-

=

1 470.00¢
Avoiypara ZxkeAemko AiGypappa o€
Xwpign 1 pIKpO Nepinou aTo KEVTPa | ] 2 gy 0.0015 = 0.004 2
AigoTaceig nepiyeypappEvou (cm) s 0.004 a 0
h |0 | 0
0.00% 0.00% fefd Y u
e 1
ZraBun BAaBav af, P S
Xwpic BAdBeg S | ) ' s 0-025
¥ Ey €' €

Tunog ena@ng oto nepialAov nAgioio

MepipeTpikn Enapny o[
Epripny Tipeg Avroxng
ToixonAnpwaon MnamKkog v
Moiétnra Adpnong Kat Zerveens Méon v

n5=1.00 (opilovmion apuoi)

Epnunv (Nivakag 3) : fwe,s = 1.50 fav =0.20
fwe,sfym = 0,75 (Ohnmikn) avroxn oxediaopol diaymviou BAir Cancel E]
£ =0,5000 Ap = 0.19

can set the designer the program to take into account "in absentia" strength values, choosing the
type of wall filling and the quality of building and wedging.

The strength values to be taken into account are shown at the bottom of the box

Epruny Tipég Avroxng
ToixonAnpwaon Mnamkog v
NoiéTra AGUNoNG Kai ZPRvewonc Méon v

=0.,5000 Ap =0.19
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Application in SCADA Pro Retrofit: AR

'Y — A
-

Show Pushover Results: each step of the analysis is
done in 2 stages, in 1° the pushover bars are
identified, and in 2° the analysis is repeated ignoring
the first ones from the model. Those ignored by the
model are shown in the deformation state of the beam
in light blue.

The next section concerns the creation of the
skeletal diagram trends -

deformations of the wall filling.

Here and in the corresponding fields you define, for the . _ ~NE L *

unreinforced masonry, the reduced yield stress €y and the
reduced deformation quasi-uncertainty eu

according to the CEEAM.

The skeletal diagram is automatically selected in the graph.

In the case of reinforced masonry, the values ey and €u are

calculated automatically. In both cases the values can be

optionally modified by the designer.

The coefficient a as shown in the graph is the percentage

of residual strength after fracture and

applies only to reinforced masonry as well as the reduced strain

Finally, the module

Onhiopgvn -
L=724,98

ym = 2,00 (EuvTeheomc ooparsiac TongonAnpwang)

flk = 15,92  (ovroyn Toonhnpwaong ot karakopupn Bhiyn) -

contains, for the parameters mentioned above, the
results of the selections, as well as the final design compressive strength of the diagonal crusher,
the corresponding modulus of elasticity, the cross-sectional area Ak of the

diagonal bars and their length L.

n5=1.00 (opidvno appoi) -
VR2 = 27158.73

fwc,s = 7.08 (BMdmmkn avToyn oyeiaopol diaydwviou BAmmg
E=10.3314ak =0.27 -

Clicking OK automatically creates the two diagonal bars in the facet. The wall fillers can be inserted
either on the floor plan of each floor, or on the vector in 3D.
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Subsequent reference, editing and modification of wall fillings is done I;mztfq T
. . . oo (B2l E#
through the properties module. By selecting a diagonal bar of the wall infill |" yraeq A
you select "Cross-section Performance" from the properties on the leftand | /(2
. Vz (Apyr)
the dialog box Vz (Tohod)
M (Apxr) % v
ke (Téhoc) v
Toyomhnpesosic == My (Roxd)
TempeTpicd oToiEia ToenANpHoEDG - My (Téhoq) [
lﬁpouwﬁ onronAivBodopr m N mi ?::inj :
Aigoragac {cm) t{em)=25.00(25,00) = =
|0 e o 4 - A(m"2) 027
i 560 TowzvTokoviapa-M5 = ,/ Ak{m*2) 0.27
3 T L{dm*4) 000
Avoiypara Ficehemich Midypoppo o —
xumisﬁ 1pkpd nipinoulm KEVTPO V] [ZJ gy 0.0015 g 0.0035 E((:::A:]) ggg
mum-aﬂq_ nzplvrvpuuusirou (em) zu  0.0035 a 0 Asy(m*2) 0.00
h[o | 0 fofh - Aszim*2) 000
0.00% 0.00% B i beta 000
Erafyn BAaBav ok ' T . E(GPa) o1 5
{mei:BAdBaq E’ = R GI(GPa) 0.06

e (kN/m3) 0.00

Tunog enagphg ato nzpifahhov nhaimo E at*10~-5 1.00
‘I‘Iaptuzrpw‘j Enagr v| |Ll E Ks(MPa/cm)
i MNzpuoodTepa
Aonhn Py H

P
ym = 2.00 (ZuvTeAsoTric aopaAeiag ToKonANpwonc) = P— Eifog Awrtoprig  Topgomhnp..
fic=1.99  (ovroxs Toxonkipuon oe xaraxbpugn Bhip) ~ canesl | [ ox

with the corresponding data of the wall infill you have already entered. Here you can change any
element you want.

CAUTION:

It does not automatically update the masonry infill of the structure if you change any data in the
masonry infill within the Masonry Library.

To update, you must reference each bar of the wall fillings using the procedure described previously,
and click OK in the corresponding dialog box.
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5.2 Hub

This command is used to insert a mathematical node (node of the mathematical model).
Selecting the command displays the following dialog box:

3¢

Képpog

Koppoc ===
AR ZuvTeTaypsEvec (cm)

0] x 0 Yy 0 z 0

BaBpoi eheubzpiog ..
Képpoc Ehotripio

Dz i 0 kN/m

R 0 i kNm/rad
Ry : : kNm/rad
Rz 0 0 kNm/rad

I Kipioc Képfoc I lEl.aL'lBspm; Kﬁuﬁoq] Iﬂumwu.évm; Kﬂuﬁoql

I Efoprupevog otov Koplo KopBo I 0

MaBrnuarmis Movrého ~| | ok | |cancel| | Info |

where you specify the node elements. More specifically, you define :

Enter the serial number "A/N" and the "Coordinates", or let the program fill them in automatically.
In this case, select "OK" and use the mouse to point to the start and end nodes on the screen in
either 2D or 3D.

"Degrees of Freedom":
define the degrees of freedom that the node will have. There are four options regarding
the status of the corresponding movement or turn of the node: "Freedom",

"Packing", "Dependency", "Spring".

- "Freedom": allows the hub to move and turn freely in the corresponding direction

- "Packing": binds movements and turns

- "Dependency” means that the specific movement or turn of the node depends on the
corresponding node, whose number you specify in the "Node" column, which is automatically
activated when you select "Dependency".
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Here you have the option to make movements and turns dependent on more than one node.
If you want the node you enter to be globally dependent on another node press the "Dependent

EZapTapevos orc'w] IU
onbutton and enter the node number.

- "Spring": by selecting this option, the box in the "Spring" column is automatically
activated to enter the spring constant.

% "Main Node"

. . K : .
With the "Master NodeoptlonM the imported node gets the degrees of freedom of
the master node. The degrees of freedom of the master node have the following format :

— BoBpol edsuBepios ——

by [Mécwon =]
By [Feeria 5]
- |

¢ "List of default layers"

|Ma8nuocru<6 Movtédo L‘
" select the layer to which the element will belong

that you will enter.
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5.3 Member

A Ly

v
[I'Mavoc! || Avoyvapion
= Awatopav K

/ Maoénuaotiko
. Emupoveaiako

5.3.1 Mathematical member

/ o This command allows you to enter one or more mathematical members.

In addition to the possibility of directly entering the physical characteristics of the bar, the program
provides the possibility of automatic calculation of these elements by entering the corresponding
physical cross-section.

In SCADA Pro you can enter 3 types of linear elements: B-3d, Truss and B-3def (beam on elastic
foundation).

Selecting the command displays the following dialog box:

s o3 [0 ] med [0 Jwen [
s [sapodasn o weme o JeEes [0 |
e y— ameg) [0 | dtoyme [0 ]
oofo ¥Ynoaruhdipa v Agikmc EBapouc Ks (MPafom) ]
Mzhoc Aokol Meyahne Akappiac [ e
Rigid Offsets {cm) Ehzubzpizg phow
Agyr i Tehoc j N Wy Wz Mx My Mz
dx||:| |||:| | s O OO O O O O
ey [ OO O O O O
A CHR e C o
MaBnpankse MovTEho e
@ [0 | [o |
Ok Cancel Info

where you enter the details of the member.

Specify for the member the "Type", "Material" and "Quality". Decide whether
to assign the member a cross-section and which one.
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Enter the serial number of the member "A/A" and the start nodes "i" and end nodes "j", the Rigid
Offsets and the geometric and inertial characteristics, or let the program calculate them
automatically. In this case select "OK" and point mouse to the start and end nodes on the screen
in either 2D or 3D view.

In detail:

"Press,

B-3d : The type of rod used in most cases. There are

intensive quantities from all kinds of works and forces (tension, compression, bending, shearing,
etc.) depending on the degrees of freedom of the member.

Truss : The type of rod which is stressed only by axial forces. CAUTION not to be used when at
least one of its two nodes belongs to a diaphragm.

B-3def (Beam 3d on elastic foundation) : The type of beam used in the foot beams. In this case
there are no works from axial forces. The start and end nodes are buttressed in x and z
displacements and for y bending.

"Cross-sectional Performance",

You can enter the physical cross-section you want so that the program can calculate the cross-section

automatically its inert elements.

:
Boxdc (0) . x| Aokde v
Ao Teayeryia (cn) e | | First select from the list

hiwo

e whether the cross-section you enter will be a

nfio
o|=| = | beamor column. Pressing the key

0] o] v | Pl g dullly I
"Cross-section." appears

Sapsdan * [ T

{Rlomg respectively, the beam or column input mask
I I where you enter the data, based on what was
l_“"“‘“ '3_ mentioned in the corresponding paragraph,
[yt e 5] Toc || Where you select the material, cross-section and

layer:

By selecting the "OK" button in the cross-section input mask, you return again to the bar input
mask where you can now see in the corresponding fields the inertial elements of the cross-section
as well as the type and dimensions of the cross-section.

The checkbox next to the "Cross sectionbutton v m is checked which means that

the rod you will enter has a "physical” representative which will be displayed and dimensioned
normally. If you wish the rod you insert to participate only in the mathematical model as a take-up
of intensive quantities you should uncheck this checkbox.

OBSERVATIONS:

Under the "Cross-section" command, there is a list that only applies to metallic cross-sections
and requires the selection of the corresponding group each time you assign a metallic cross-section
to the member.
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There is also a wall fill option if you wish to manually insert diagonal bars to simul;\—mmmum

the wall fill.

- Agkoi
Teyideg
Mnyideg
AvmavEpaa
BonBrmika Yo
oo nAnpuwan

If you choose your member to be a wallfill then the option opens the dialog box of the

wallfill import.
Togonhnpuoss ==
Tewperpicd oTorEia ToyemANpdoERG
ToevrohBoBoyri SNER N
fooroEc (am)  om)=20.00(20.00) =
™ YTONG 2542560 1
fbc=0.0000 fo=2.8800 £=0.00 1 -
I 300] ToevTokaviaua-M5 I =
Avalypara Skehenid Mdypappa o€
Xwpic ] 1 kpd nepinou o1 KEVIPO -]z sy 0.0015 gy 0,002
AI0oTAgEG NEpyEYpapHEVoU (cm) £ e 0.002 a 0
h[o I 0 e— "
0.00% 0.00% P4 i
B 7 af, [ -
Zrafn BhaBy [N i
[ keupic prec & . G

Tunog enagni aTo nepifaAAov nigimo

|Flfpiu5mm Enagn

Aonin
L=424.26
ym = 2.00 (ZuvTeheoTrc aopahdag ToonAipuong

s 7]

flc=1.99  {avroxm TorxonApwong oe katokopupn BAiyn) -

cancdl | [ ox

The data input procedure is the same as the one
mentioned earlier in the automatic procedure,
except that you have to enter the length | and
height h of the facet yourself. It is understandable
that once the wall elements are given the
placement of the diagonal bars must be done
completely manually from node to node with the
procedure  followed when entering any
mathematical member.

Select Cross-sectional Performance in the right button menu
In the new version of the program, the "Cross-section Performance" option has been added to
the right-click menu to quickly and easily change the performance of a cross-section in a linear

member.

AméEaan 1Bt

AvTypan

Nwarag

Mepozoown
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"Member of the Great Rigor Beam"

It is a useful automatic data input tool, which is mainly used when simulating basement walls
with the command "Convert Beams to Columns" and creating connected column cross-sections.

Epyahzic MAdkreg DopTia Avdhuan AmoTedeopoTa AlgoTagiokoynan ZudoTuUTOL

o SN | 2 (¥
::'ﬁj F ] ﬂ ""'j -l-‘ /<: A Y i
Lo SR 1 | — <% (¥ —
Imaopo Evomoinon Mpoocapuoyn | Opiopodg \“lw}\.o‘,'mpoq’ﬂomta[‘rulo:' Inmaowpo | Avnikeragrodn | M
Sokou Aokuwv aTuhou v - - - Tw

UICS - WS Ma|

J l METOTp O AOKWY OF UNOOTUALLLOTE
[ RS ]

‘L A A LB SO K

By selecting the button, the field of parameters is automatically filled in for a high stiffness cross-
section with zero specific weight, without cross-sectional performance.
MEhog Aokol Meyalnc Akapwiag Am*2) IF Asz(m*2) W
A~z [075 | et [o
ixdm~d) [196.04534 E(Gpa) |25
Iy(dm~e) [39.0525 | &(era) W
lzdm~4) | 5625 aumez) [o
Asy(m~Z lﬁ atv10-5 |1—
Azikmng EBapoug Ks (MPa/om) Il—

"Rigid Offsets"

Enter in cm the rigid sections of the beginning and end of the rod respectively.
You can enter the "geometric and inertial parameters" of the linear member yourself or let the
program calculate them automatically after you select "Cross-section".

"Geometric and inertial parameters". A: the

area of the cross-section, (in m2)
From :the area of the cross-sectional area of the trunk, e.g. in the case of a slab (in
m2) Ix, ly, Iz : secondary moments of inertia with respect to x,y,z axes respectively (in

dm4)

Asy, Asz : the shear areas of the cross-section along the y and z axes, respectively (in m2)

beta : the beta angle (in degrees)

E,G : the modulus of elasticity and shear modulus of the material to be used, (in GPa) e
: specific gravity of the material (in KN/m3)

at : the thermal coefficient

Ks : Soil index (in MPA/cm). The field is activated when you select B-3def as

membership type.
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"Secondary Element"

The checkbox next to the "Secondary Element" button is activated by the designer to identify as
secondary any horizontal and vertical elements that, in his/her judgement, do not participate in
the absorption of horizontal seismic forces. The designation is made by activating the
corresponding property added for each mathematical member.

Mpappiks péhog *
AfA 5! Tonoc B3~ Am~Z)  0.24 Aszim~2) 0.2
KépPor i 5 i 3 Ak(m~2)  0.24 beta [t}
c . pes 75.123658 30
Yhico Trupddzpa - I(dm~4) E(GPa)
Iy(dm~4) 32 G(GPa) 12.5
Nowmra | ©20/25 Aot
AnéBoar) MaToprg Iz{dm~4) 72 ekM/m~3) 25
fardg fuarop Asym~2 0.2 at=10-5 1
Lokoi Agikm g ESagpoug Ks (MPajcm) V]

Mehog Aokol Meyahng Akapyiag @2 T

Rigid Offsets {cm) EhewBzpizg pehmv
Apyr i Tehogj M Vy Wz Mx My Mz .
- » wmai O O O O O O at*10"-3 1.00
X s — — — — — —
eci O O O O O O
- - e e e e Ks{MPa/cm)
¥ . =
ool ZxupoBéuarog v Asvtepsiov Iton. |V
dz [u] [u]

Cancel Info

For their display a visual indicator has been added to the numbering section

[r— X

) Ywa Ixupcdenn Aaweci - BID v Mooodim  KaBapopa

Madmte

Epgéwen

TlApAudg | bosmepecoy Iraxsio

The selection is made only in mathematical members of reinforced concrete

¢ "Members' Freedoms"
The default state is all fields unchecked which means that all fields are present
the intensive sizes. Omission of a specific intensive size is done by checking the corresponding

checkbox of the beginning or end of the bar.

+  "List of predefined layers

|Ma8nuaru<6 Movtéia hd )
you can select the layer that will be owned by

the rod you will insert. The automatic default is the "Mathematical Model" layer.
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5.3.2 Surface

. Emupoveiako

elements.

This is the command that allows the manual creation of individual 2D and 3D surface

OBSERVATION:

This command requires that you have already specified, via the "Grid" command in the
"Superficially", the characteristics of the grid, while at the same time, it allows some individual
modifications, both in the Element, Width, Material, Quality, as well as renaming it.

Selecting the command opens the dialog box:

Emupoveloks ETonsio @
MAéypa 2D+ [komozPasH v | vho  [ExupeBena »| nogmro | c20/2s -
I'I?\E'\:u; 0 | @) IooTponike () OpBorponikd Twovia )

Etoiygio |Plate O.EF. v | Ks(Mpafom) 0.5

25 12,0833
Ovopagia 0 Mayoc (cm) 50 = B
KépBor Eyy (GPa) 29 & (khfm3) 25
i i k |
0 0 0 0 Ez(GPa) | abc*10-5 1

vxy(0.1-0.3) 0.2 aty®10-5 1

[MaBnuaﬂm’: Enipavaiakd v]
vxz(0.1-0.3) | 0.2 aboy*10-5 1

vyz{0.1-0.3) | 0.2 | Exx =wxz =Eyy =vxy

where you first select the grid type and the default grid.
The parameter field is automatically filled in by selecting the grid, and can be manually modified.

In the "Nodes" field you can either type the number of nodes of the
individual surface, or leave it blank, and on the desktop select the
four nodes that make up the surface by left-clicking on them.
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5.4 Stairs

IKGAEG . .
This is the new command that allows modeling of stairs.

Selecting the "Stairs" command opens the window of the same name in which you define the
characteristics of one or more stairs selected from a long list and create them.

IKOAEC X
Ovopaoia N =] R
. KO
= TKupOdzpa v
U 0| MoidTnTa
i &5 |C8/10 v
i ®opria (kM/m2)
= g Enkaluyn  Kivnro
EE O
o . Anpioupyia
s BonBnmkwv PaRawv
e 2 MAatuokaAou
TonoB&mon (cm)
x|0 J Y[o \ zlo | rwvia | 0 Pick
Layer1 v
Nza Aiaypapn Evnuépwon Aiaypacpny Mabnuarnikol MpoPoAn EEodog

The procedure for creating the ladder is as follows:
1.In the Name field, enter a name for the ladder you want to create and then select New

2. Select the Geometry command and a window opens with a list stairs to choose the one that
suits your study. The staircase is selected by left-clicking within the list and at the same
time the drawing and geometric data of the selected staircase is displayed in the right part

of the window:
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1 B TRy W
# #u B B =
FEEE ||| = weEs ||| |
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The icons on the side with a red indicator show the dimension that the user is asked to declare

. . . Default . . . . .
while there is also the optlon that automatically fills in the dimensions for a predefined
ladder that can be modified at will.

The black arrow on the drawing of each ladder indicates its direction and position of the
Mathematical Model of the ladder after its calculation.

In cases where the ladder is mirrored with respect to the one shown, select the command

After you haniQiéhL?Q with the geometric elements of the selected ladder, select OK to return to
the first window:

Tk X
Ovopaocia ’skl [ s
KO
l_ ski SKupodepa v
Moigtrra
b | C20/25 v
\ \
X ®opria (kM/m2)
% T
S\!V_ﬁ_‘_,_}_\_'.‘ X Enkahugn  Kivno
ElAnwem-n)vio i
: : Bol KV PaBdwv
L Méyos () hartixaion
Tono8&mon (cm)
ia Lo Pick
e = x|0 ] v|0 ] z[o | I'u)wc
Nza LAiaypapn Evnuépwon Aiaypacpry MaBnuarkol I MpoPoAn | EEodog
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TonoBZmon (cm)

:«{|n | ~r|n | z||:| | Fmviulzl Pick

The Position field allows you to specify the insertion point of the ladder (the black dot of the
drawing):

A

. . S Pick
You can either write the coordinates of the point inside your model, or you can choose I and show
it using attractions:

SAALOGONX A RRC=n@ % » RRRRAR I 7@ £

The window automatically reopens and the coordinates of the ladder insertion point are filled in.
By seIecting you can see the ascent line of the ladder you created:
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Tos08tmm (on)

JE ‘ MEZ

Boywanh Mobnumod

SR e

Bowanh Mol

Mayoc {om)
III of the "mat" of the ladder.

Finally, set the thickness
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In the field:
Yo
Frupodzpa w
MoiGaTrTa
£20/25 w

you specify the material and quality for the ladder.

In the Loads field:
opria (kN/m2)

Enkatupn Ko
set the load in (kN/m2) for the ladder overlap, as well as the Mobile load to
be taken into account then in the Loads:

i Do P Auadaoan AToTEAEOUOTO AwxoTaowohoy

;e &) ™ <

1 Eppavian A*.rcl‘,lp[x:pﬂ!EpvalEiui MopausTpol Emeiepyodia Eppao

IpTio Mekww x=
%; Kotovopn ®optiou o Enupaven

mE %5 @ : "/9 Elgoywyn DopTiwy omo ApXElo

@ o pTia Moo

o pTia Exodiay
Anuioupyia
BonBrmioy PaBdamy
With the nNAomimkahou option, additional bars are created that serve to better connect the

mathematical simulation of the ladder with the rest of the structure.

After you have completed all the data for your ladder, through the TAB Tools you can calculate the
Mathematical Model

\ Epyohela MNAQKEC Doprio Avahu
. = |
[ | P

10n Mpoooppoyn | Oplopog
v oTUAoy .

Yroloyiopocll

UCS - WCS'™
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In case you wish to make a modification to the ladder you have created, go back to Modelling - Ladders :

TKAAEC X
Ovopaocia
[s“ l YAIKS 3
1 ski  ZKupblza 4
Moigmra B
[c20/25 v
®opria kMN/m2)
EnkdAugn  Kivaro
-- T i
e | o [5_| OREERIS
Tono8&mon (cm)
; 3 x|zso | Y|300 ] zlsoo | FmvnaE' ~ Pick
Nia || fioypogh || Evnstpaon |[ AaypogiiMabnuamkos | | MpoBohy | E EEobog
e
Maypaipr MaBnpankol e .. .
Select the Ypaen e | make the modifications you wish; and
select N ST
select
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6. Additional information

4 The "Extras" command group contains additional
:*I " il FQ ﬁg commands particularly useful in the field of

Avayvipion Tomikéc  Eleyxot Minpowopizc ~ modelling:

Awtopwy ~ Kataokzuig MovtEiou - Cross-section identification
Mpoagdeta - Typical Constructions
- Model checks
- Information

6.1 Cross-section identification

Importing floor plans into the SCADA Pro environment offers multiple possibilities. The user can
enter the corresponding floor plan at each level and take advantage of the drawing's pull points to
enter the data.

Select "File">"Import" and open the DXF/DWG file of your study.

Fgl With Cross-sectional Recognition, SCADA Pro offers an additional unique feature that

U greatly simplifies and accelerates the modeling of your study.
AloTopwY

s 1S tre automatic creation of data from DXF/DWG. OBSERVATION:

Conditions for using the command:

- Have the levels and levels created

- Have the floor plans (.dwg/.dwf files) imported at the corresponding levels

L5 l TR The Cross-section Identification command includes the list on the left.

]| .

g Lokol Either of the three options opens the same dialog box, the only difference
T being that, in the "Columns" option, active are the Columns, while in the
= Aokoi @epshiwarc "Beams" option, active are the Beam:s.

EniAayeg Epappoyr) (Opogpol) Enmidoyeg Ewpappoyn (Opopoi)

[[] zuvoiucr) Avoywipon Biaropcv (fokoi - Friter) ane 00,00 w [ zuvohis Avaywipion Siaropdy (Aokai - Zrihal) Ané | 0-0.00 v
Emhoyr) oTpdong yia avayviopion Z: o . Emhoyr) oTpwang yia avayviopon B oo .
kv |g v | - Triheov g
Bowiv 0 AuTBpaT Avayvipior AaTopoy |va © h AuTduarn Avayvibpion AiaTopdy

MpoBahav 1 MpoBoAwy o : : :
Avaywidpian MaTopdy EnAsKTIKE Avaywipion Maropdv Entzkmika
[] Autépamm Anpioupyia MaBnpamikod MovrAou - 3D o Efafoc [[] Aurépam Anpoupyia MaBnpamiod Movrihou - 30 Info EEofoc
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Emhoyég

Epappoyr] (Opopor)

Tuvohikr] Avayvipiary Sictopdav (Aokoi - Frihar) And  |0-0.00 W
Emhoyr i 10 avayvep!
I OTpLaNC ! ' WLUpIaT) Ewoc |0-0.00 w
Trohov [g v
okt | -~ | AUTBLOTT) Avayvbpion Agropdy ‘
I'IpoBé.?«uw|o ] |

Avayvipion Aaropdv EmAekmka

AuToparn Anpioupyia MaBnpamkol MovrEhou - 3D |

Info EEodog

In addition: by activating the "Total Recognition", the Pillars and Beams and Propellers are
activated for simultaneous recognition.

The list with the arrow next to "Select layer for recognition” - Columns, Beams and Slabs, includes all Layers

of the .dwg auxiliary file.

OBSERVATION:

The basic requirement for the correct operation of the identification automation is that both the

columns, beams and slabs belong to a single separate layer of their own.

~>- EXAMPLE:
%

EmAoyr) aTpianc yia avaywopiarn

EmAoyr oTphong yio avaywipian

. iAWy | STYACK v
ETOAmY | ETYACT W .
5 Aokt | AQKOT v
Loy
_ MpoBéhawy |2
MpoPahwy |ACKOT ZTYACI
EZfZTEZ V] Aurdy E=orTER
V] AUttty o S MAAKES

T

EmAoyr) oTpdanc yia avaywipion

T [ IO =T

Zrihwv | STYAI

Bokiv | AOKOL

MpoPahwy | MAAKES

: press the "Info" button to define some additional geometry elements that allow
the correction of possible design deviations:

EmoyzEg

Andkhion nopahnhag ypappdv b (mm)
EAdayioro nhdrog Ackwv {cm)
Méyioro nAdroc Aowky {cm)

MpokaBopiopgve Ywoc Aokay {cm)

EAdyioTn andoToon KEvoU ypappoy a (mm)

i

T

| concel |

The first 2 correct possible design
errors (gaps,

parallelism deviation)
(see drawing on the right)

The last 3 determine which parallels
will define beams and how high they
will be.
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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.

OBSERVATION:

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.

Selecting the: AuToparn Avayvipion AaTopiy )

you get the photorealistic representation of the model
directly.

/

/’

. Avayvopon Aaropoy EmAskmika
Selecting the e I'I

- Cross-section identification Selectively> Columns

select the columns one by one by clicking with the left mouse button on a point inside each
column.

- Cross-section identification Selectively> Beams - Foundation beams

select, as before, the beams (anode or foundation respectively) one by one.

OBSERVATIONS:

To display the beam dialog box, to set the height of the beam, move the mouse to the inside of the
beam outline and press SHIFT on the keyboard. Enter the geometric data and continue clicking on
the beam.

The automatic insertion of the beams with Cross-section Recognition creates beams with
rectangular cross-section and 60cm hanging. You can intervene from the start using SHIFT or after
they have been placed via the Properties that open on the right of the screen each time you select
an element.

In the DXF/DWG design file, make sure that the contours of columns and beams are closed and
defined with a polyline, starting and ending with a vertex of the column or beam, or with individual
lines, one for each side.

Without the members of the beams and columns, the insertion of the plates cannot work, so the
field Moofdhav | =l is only activated by activating
of IV  Suvolsr) Avayvipon Siaropmv (dokoi - Erihoy)
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6.2 Typical constructions

il

TUTIKEC
Kotooksugg

The introduction to the standard constructions tool can be done in 2 ways:

1st way:
Left-click on one of the icons on the home screen to select the type of standard construction

concrete metal

surface masonry

wooden
mixed construction

1 the dialog box that opens and the standard
utomatically opens.

2nd way:

ﬁ - select the command ADDITIONS > TYPICAL CONSTRUCTIONS and

- automatically opens the standard constructions dialog box.

TUTIKEC
Kotookzugg

S Vs =] o= SFoe s
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OBSERVATION:

If there are already elements in that file, then you also select the insertion point on the desktop to
open the standard constructions window.

Select from the list [Merarhia Mhaioa ] the type of construction and the corresponding
of.
AiTupara
Enmipaveaisg 2D
MNAgima ano Zxupodepa
Enmipaveaisg 30
Z0Mva
Torgonoia
Elovivos  Rdllinicioo aro swpstaRdflEnosves: o - -
Truss 16 frame 4 Surface 1 Timber 1 toixo 1
Frame 22 Truss 20 Surface 2 Timber 2
" -
Frame 23 Truss 21 Surface 3 Timber 3
Truss 24 Surface 4 Timber 4
Surface 5 Timber 5
v 2
<« {» < | »
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6.2.1 Metal frames

Bl MewpeT pia

Select the "Geometry" based on the drawing
and the x and z iterations.

L1 {cm)

L2 {cm)

H1 (cm)
H2 (cm)
Karda x
Kara z
AndoTaon z

Movia TonoBemm

The structural elements that will take part in the construction must have the corresponding
checkbox.
For each structural element, select the corresponding cross-section.

El Kispreg Avopéc T 3
Zrih-Apor (1) | idhia-a) o — Click on the default cross-
Zrih.AckG (52) | SSRGS ey section and in the dialog box
focdc(33)  IPE330(0.0) £9 select your own cross-section.
Lokog (54) IPE 330 {0.0) " ”
Keipakodaokai HEA 180 (0.0) ' '

TROWEL Kishn
OBSERVATION:

Whenever you modify a default cross-section, in the dialog box specify the layer to which it will
belong. It is important to have the correct correspondence of the elements in the layers so that you
can take advantage of the program commands that act globally (for each layer) and save a lot of
time.

& Teyideg In order to calculate the number of pegs, enter in cm: "Offset": the
Offset (em) .00 distance of the first peg from the headstock, "Max distance": the
Max andoraan (o 100,00 . .

, , : maximum distance between the pegs
MNinBog Teyidwy  Ynohoyiopog " "

. . and select "Calculate".
MNinBog ApioTepd <] . .
PRSP, (===—— The program automatically calculates the number of stripes per
MAdBoc AcEa s stripe. Alternatively, enter the two numbers (left and right) directly.
Aaropr AzBa IPE 100 {(0.0)
Offset (cm) 30,00
Max andoraan {a 100,00
MARBog Mrgiduy | YnoAoyiousg Calculate the number of punkidwv (see previous) and uncheck the
Ynapyouy Ao, V] Na checkboxes of punkidwv in the directions that do not exist.
Yndpxouv AcGa V! Nar It is possible to install thimbles of different cross-sections per
¥napyouv Mnpoa || Mai . . . . .

. : direction. Just select the default cross-section and in the dialogue
Ynapyouv Miow V| MNai
ApiBLoC s boxset the new one.
Magropn ApioTepd IPE 100 (0.0)
Mgropn AzBa IFE 100 (0.0}
Migropn Mnpoora IPE 100 (0.0)
fygropn Miow IPE 100 (0.0)
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Bl Merwnikoi ZToAo1
El MeTrwnikoi MnpooTa
ApiBpocg
Ligrops IPE 200 (0.0}

E AnooTaosig

M1 (cm)
M2 (cm) 0,00
Bl Merwnmikoi Miow

ApiBpocg
Aigropn IPE 200 (0.0)

Activating the horizontal wind deflectors for the starboard and/or

E OmTovTia AvTiovEpEn

™
it} Oy
Juaropn CHS 114.3 (0.0)

E ApioTEpa AVTIaVEREI
fuaTopn CHS 114.3 (0.0)
B @arvepa 1
Maropd | CHS 114.3 (0.0)

[Shald [0}%]
Toprn Oy
B darvwpa 2

Jaaropn CHS 114.3 (0.0)

[Shald [0}%]
H Nediho
Liaropn 150,00/150,00

Enter the number of front posts (front and back) and select the
cross-section.

For a number greater than 0, the "Distances" field opens where you
set the distances between them in cm.

left, the box grows and for each facet, in
addition to specifying the cross-section,
the position and whether and how they |y
intersect is requested

Iz dheg i Teyideg
Fng Moveg Teyideg
Avw-Karw Teyidzg
Avo-Karw EFruhoi

Begeg

Similarly for the vertical headwinds.

&

-:-chv;un I'nmm'nim] ™ |_
For the skis, click on the .~ 5 F‘?r: ".1‘ i
default cross-section to set o o ke e
the geometry, the terrain 44 ',"wf ‘_’_ ‘
participation and the - i ‘
corresponding layer. BaEEE|

T Kawdriéhike. F oy Ebon ¥ Ry ’j"'

T — - e

Choose which of the items to display on the dynamic screen and which not.

E Eppavion AopIKmY ZTONSv

Oha V| Nai
MeTwnicoi Zrukor |V MNai
Teyidzg ApioTepd |V Ma
Teyidec AzBa V| Na
Mnidieg ApioTepa |V MNai
Mnkideg Azbia V| Nai
Mnideg Mnpoora || MNai
Mriideg Miow V| Nai

Avtiov.OplAp Oy
Avriov.0piT.As (0]
Avrniov.KaTakd O
Avmiov.Karak.d O
Avtiov.Kara.l O

[T - o

The dynamic screen shows the construction as it is being created. The bar at bottom allows you to
select a view. Alternatively, by pressing the left mouse button and moving it, the figure rotates.
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The "Load Performance" field refers to the wind and snow loads
according to Eurocode 1 (Loads>>Wind-Snow Loads). When the
tethers and the snow tethers are active, the program automatically
allocates the wind and snow loads to them.

E AndSoon dopTiny
Teyideg W Nan
MrKkifieg W Nan

You will find the "Wind-Snow Loads" automation in detail in the relevant chapter.

"Save" to save the construction you set. You can create a folder where you can save the
constructions you create through the standard constructions and build your own library of
constructions that you can call upon in a future study.

1. Itis now possible to preview the files you create and save in standard constructs.

"OK" and the 3D photorealistic model of your study will appear in the SCADA Pro interface. Turn off
the photorealism to display the physical and/or mathematical model and using the program's tools,
make any modifications you wish.

. In the same study you can use more than one standard construction, of the same or different
material, to create the most complex studies. Select the insertion point, set the "standard
construction”, save and "OK". Repeat the same procedure to insert a second standard construction
on top of the first one.

6.2.2 Mesh, concrete frames, wooden frames

Similarly you work by selecting any other type of linear construction from the list.

Select the base geometry of the design, member cross-sections, repeats and the frame is imported
into the interface, referencing the default insertion point.
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2.3 2D surfaces

L2
L1
Bl MempeT pia

L1 {cm) 500,00
L2 (cm) 400,00
Plate O.E.F. Ox

Ks (MPa/cm) 0,40
MAdrog (cm) 30,00
Néyoc {cm) 40,00
Mwvia TonoBermonc 0,00

Select one of the proposed 2D surfaces and enter its geometric
characteristics based on the design.

In case of paving, activate the checkbox

B R | and enter the value of the

spring constant Ks (MPa/cm).

The values "Width" and "Thickness" refer to the dimensions of
the surface that will simulate the specific surface
(Note: the density is taken by default equal to 0.15)*

'Mounting angle' is the angle (in
b be inserted in relation to total axes,

in the XZ plane of the working surface.
‘! _ e.g.for an angle of 30° the surface will be tilted as in the figure:

B

"OK" and the SCADA Pro interface will display the outline of the surface as you have defined it.

Within the "Modeling" field select the command "Surface 2D">>"Grid". In the dialog box within the
list of groups, the mesh as defined in the standard constructions is displayed. Select it in case you
want to make changes (e.g. to the density*) and "Update". The command is described in detail in

Chapter 3.

Anpoupyia Opaduwv Misypatwy

Mepypagry  PLATE
EroiEio Ks (Mpa/cm)

Flate O.E.F. v| 05

MukvaTnTa Mdroc (cm) Nayog (cm)

Mepiypampés Enipav. MAEyparod
Opadwy Misypdrow Enmnzdémmra

(]

(@) IooTponikd () OpBoTponikd Twvia |0

Exx (GPa) 29 Gxy (GPa) 12.0833

Eyy (GPa) 29 & (kN/m3) 25

Ezz (GPa) 29 atx*10-5 1

wiy(0.1-0.3) 0.2 aty*10-5 1

wxz(0.1-0.3) | 0.2 aboy=10-5 1

vyz(0.1-0.3) | 0.2 [ Exx =vxz =Eyy =vay

Evnpé
e e
Liaypagn

e
Néo Egofog

If no modifications are needed, go directly to the command
"Modeling>> "Surface 2D">>"Calculation", which opens the dialog box:
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¥rodoyopos Opaduv MisypéTuwy
’ 1PLATE V] [ ' nohoyiopog ]

------

Apyn Téhog
X 0 i
Y o i
Z 0 a
EmAoyr) dhwy

Artipwoan - Aaypaipr)

EEnfioc MNAgyparog | (MaBnpamkol

Select the mesh and then "Calculate" to calculate the "Meshing"

In this way the physical model of the surface is obtained
and then proceed to the creation of the mathematical

“”‘:‘ﬁ s ‘O model with the command
“:“’0"“:“:’:‘:”‘:“:‘ whi
o 0“‘:‘:’““:’" chis described in detail in Chapter 4.
sletietetele
S

: "Tools">>"Model">>"Calculate",
SO o
o
‘&‘:‘::’”‘¢
O’O"“
%952%
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6.2.4 3D surfaces
L2
H1 H2
= 11
L4

El FempeT pia
L1 {cm) 500,00
L2 {cm) 1.500,00
L3 {am) 900,00
L3 {cm) 500,00
H1 (cm) 250,00
H2 (cm) 150,00
Flate O.E.F, il
K= (MPajcm) 0,40
Miareg (cm) 30,00
Mayoc {cm) 40,00
Muwvia TonoBErmanc 0,00

T TC UT ONTeC OUuTruct U0 youa rmoave ucT

Select one of the proposed 3D surfaces (e.g. the pool) and
enter its geometric characteristics based on the design.

In case of paving, activate the checkbox

T |
Plate O.EF N and enter the value of

the spring constant Ks (MPa/cm).

The values "Width" and "Thickness" refer to the
dimensions of the surface that will simulate the specific
surface

(Note: the density is taken by default equal to

0,15)*

'Mounting angle' is the angle (in degrees) at which the
surface is to be inserted in relation to the total axes, in
the XZ plane of the working surface.

‘?— e.g. for an angle of 30° the surface will be tilted as

in the figure:
"OK" and the SCADA Pro interface will display the

Aed it.

Within the "Modeling" field select the command “Surface 3D">>"Grid". In the dialog box within the
list of groups, the mesh as defined in the standard constructions is displayed, along with the
subgroups. Select the mesh and subgroup in case you want to make changes and "Update". The
command is described in detail in Chapter 2.

Anpovpyio Opaduwv Misypotwy

Mzprypagpry  PLATE

Ks (Mpajcm)
0.4

ITomEio

MuieveTnra

Mzprypapis
Opadov NAsyuarwy

NAdrog {cm) MNayoc (cm)

30 40

[T Emipav Miéyparoc

[C1EnineBéTmra
1551
2ps52
P53
P54
5P 55

(@) IooTponika

Exx (GPa)
Eyy (GPa)
Ezz (GFa)

wxy(0.1-0.3)

vxz(0.1-0.3)

58
() OpBoTponikd Mwvia | 0
25 Gxy (GPa) 10,4186
25 = (kN/m3) 25
23 ahc*10-5 1
0.2 aty*10-5 1
0.2 aboy=10-5 1
i [ Broc®wxz =Eyy “vxy

vyz{0.1-0.3)

Do XahuBag Onhopou
NEo

EEpbog

If no modifications are needed, go directly to the command

118



CHAPTER 2 "MODELLING"

"Modeling>> "Surface 3D">>"Calculation", which opens the dialog box:

m

| 1puaTe v| [_vooroyaes |

1 51 4] 35
@

52 35
ApxT] Tehog

53 35
54 35
55 35

noB W
L
R R X

Emhoyr) oAwyv

ArUpwar - diaypapr

[ Tpunzg ” Tpappis |
| o || domres |

[Dénord oo

With "Calculate" you calculate the meshing.

In this way the physical model of the pool is obtained and then proceed to the creation of the
mathematical model with the command '"Tools">>"Model">> “Calculation”, which is described
in detail in Chapter 4.
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OBSERVATION:
There is also the possibility of automatic simulation of a typical metal frame of variable cross-
section with finite surface elements by defining the geometry and the corresponding thicknesses.

Emgaveie; 30 v
pei S e —u_all)
i Fﬂ 3
Surface 4 =y |
Wl |
3 8 .
23 s
Surface S
e Property.
Licm)
Lifem)
L2{em)
Surface 6 :
Wbi(em)
Wb2(cm)
Surface 7 Wb3(em)
Wh(em)
Wh5(cm)
Ebfem)
raxor, (cm)
Surface 8 vk TonodéT
Widjem)
= 3
Siriocs S
Avaypa KaTaydonon Cancel & o @ & 9 o o
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6.2.5 Masonry

constructions, an introduction point and in the context of

With regard to masonry, the standard construction tool can be used in two
ways to meet all requirements.

1st way : the classical way. We choose as for the previous

ITIIII:x:I:I nolig j

We choose the geometry, defining the number of faces, the number of y iterations (number of

| ¥

ApiBpoc Owewy 4
Kara y 1
Andaraan v 300,00
Miarog {cm) 30,00
Mayoc {om) 20,00 S
Mwvia TonoBsmm 0,00
El AnooTOoEIC KaTa Y
Ly1 (cm) 300,00
Bl Owpeig =
Enampo )
B Own 1
Apyr x {cm) 0,00
Apyr v (cm) 0,00
Mrkoccm) 400,00
Mowvia -90,00
Nidroc (om) 30,00
Maxog {cm) 20,00
Avarypa 2
E Avoiypao 1
Apryr) x {om. 50,00
Apyr v (om. 100,00
Mhdrocam) 100,00
Ywoc(am) 100,00
selecting OK.

floors) and the distance y (height of floors). The width and
thickness refer to the walls and the angle of insertion, the
angle of insertion into the working surface in the XZ plane.

For more than one floor, you can set different floor
heights in the "Distances by Y" field

"Breaking" faces is optional and what it does is to "break"
each face into more than one surface, specifically in the
middle of the holes, so that each face is simulated with
continuous surfaces without holes. Otherwise, the
simulation considers one surface for each face with its
individual holes.

For each face you define: - its start coordinates and angle,
in the XZ plane with respect to the local axes (as shown in
the figure) and moving anti-clockwise - the width and
thickness of the wall and - the number of openings.
Accordingly, you define the geometry and position of
each opening.

view and each opening, import the vector to the desktop by
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Continue with the meshing process as described in the previous paragraph.

METHOD 2: SCADA Pro allows you to create any contour for the masonry and with the help of
standard constructions to "build" your carrier easily and quickly.

The procedure is as follows:
- Import a floor plan from an existing .dxf or .dwg file or using the commands within the "Basic"

section draw a closed surface in the XZ plane of the desktop: "Draw">>"Line">>"Polyline"[] create
surfacel] right-click.

Movtehamoinan Engpavion Epyoieio Ty Foptia Avdiuon

%

- Select the command in the “Modeling” .
section >> "Surface 3D" >> ‘'"Face ' P F L2 j"

- " 1 | TeupoBepo MetciMed | MHEER0 NeSRnSoKhE 8 || KouBor Mitor || Aue
Recognition e Sl S =
Aowbe Bzpcilivan ENIPE o
0,00 - Fpappe, Kukao - o= |
DGO LXK T e 5] %@ m ESWTEpUcD apLo
0% l.:'..'..Ir y

® -‘—% ave 1 g

and with Window you select the whole floor plan. Right-click and the standard constructions

box opens:
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] Anoaraanc kavd y
Lyl {cm) 300,00 < )I /

The program automatically recognizes the geometry of the floor plan. It suggests by default a
height and creates the elevations in relation to the total axes.

- The user is asked to define the number of floors and the individual elevations, as well as the
openings for each face, following the procedure of the 1st Way.

After completing the process for each view and each opening, import the vector to the desktop
by selecting OK.
Continue with the meshing process as described in the previous paragraph.

OBSERVATION:
When you have two or more floor plans from different dwg, it is as follows:
- You import the first dwg, do the usual face recognition and create the ground floor.
- Thenyou bring in the second dwg, do a face recognition and "glue" the first floor onto
the ground floor.

You now have two main groups and lines that are identified and/or need to be
broken. Same process for as many floors as | have.

OBSERVATION:
Emioyn aoTpoanc
Mpappes, Kikho w
PRO1 Mo
The Select layer field allows you to

define a new layer to which these lines of the plan that were converted to SCADA Pro lines will
belong. Select New to create the new layer with the name of the layer of the drawing or type a
new name and then New.
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In the Edit Layers window, the new layer will be added at the bottom of the list.

Emelzpyooio ZTpuwgsu I’}§
Epyaoiag MpappEe, Kukhor Eninzda %Z - Opotpol
Néo Update
ApiBpae Opard  EncSepyampo  Xpdyp ™ EmAoyr dhwv
— & = 8 -
M.L.M. Megaoi i = je Anozmhoyr) dhov
M.I.MN. ¥neph £ 1;
repPEhRe & Oparo
M.LT. MoBigc 4 =1 2
M.I.M. Mpékia 45} =1 3 i
M T 1 Sfunfiwaro 4] i-' it
PRO1 £ = I:‘ 2 EnzEzpyampo
'y > Mn EnsEepyampo
Jaypapn AzSopsvuy
MovTeho Zuvohica|| | Baoa eningdou XZ | Baga Zrpdong [ | Mévo Movriho Cancel

OBSERVATION:
This way you can separate the lines of the drawings of each level and select only the lines of the
active level at a time, having made all other lines invisible and uneditable.

Finally, using the "Consolidate" command, you select all the main groups that have been created
and create a new one that includes all the subgroups with their outlines now as they should be. If
you wish, you can now delete the original groups and their outline lines. (see &4.2.1.2)

6.2.6 Swimming pools

In the new version of SCADA Pro a new integrated tool has been added for design, load calculation
and automatic calculation combinations for in-ground pools, using 3D surface elements and
standard structures.

A detailed description for the creation and calculation of in-ground pools can be found in the User
Manual E.IN-GROUND POOLS.
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6.3 Model checks

Eheyxot
Movtéhou

After creating the physical and then the mathematical model of the study, by selecting
the "Model Checks" command, the program checks the model for possible errors and warnings.

Exeyyot Movtéhou X

EAzyyol Movréhou

E)\ey).(oq YEWUETPIKWY DlacTaczwy EKQE
‘EAzyxog yewpeTpikwy dlaotaozwy EC2-EC8 KM
EAcyxoc yewpeTpikwy OlaoTagewy EC2-EC8 KITY

The screen displays a table with possible error messages related to the physical or mathematical
model ("Err", number, message). Consult the messages and, where necessary, make the necessary
modifications using the corresponding commands explained in detail in Chapter 3.

In addition, the new version of the program has incorporated checks concerning the dimensions
of the cross-sections of the elements in accordance with the Eurocodes, as well as with the EAK
and EKOS 2000.

The results of these checks are presented in the form of messages in the general checks of the
program, after you select the desired regulation:

Eheyyor Movtéhou >

EAzyyoc yempsTpKDY SiaoTagzwy EKQE e

‘Ehzyyoc yEwpsTpikny Siaoracswy EC2-ECE 1*
‘Eheywoc yewperpikwy Siooracewy EC2-ECS K]

Error7001 O koyog ovoiyporoc | Tng Sokou 112 mpog Uwoc Statopng hw < 4 (I/hw=2.56).(Ywikopun)
Error7001 O Aoyog ovotypotoc | Tg SokoU 112 mpog Uwoc Swetopnc hw < 4 (I/hw=2.56}.(Ywikopun)
Error7001 O xoyog ovotyparoc | Tng Sokou 118 mpog UWoc Swotoprnc hw < 4 (Ifhw=1.81).(Y@ikopun)
Error7001 O Aoyog avoiyporog | the Sokou 118 mpog vwoc Statopne hw < 4 (I/hw=1.81).Ywikopun)
Error7001 O Aoyog ovotypotoc | g Sokou 126 mpog vwoc Sotopnc hw < 4 (I/hw=2.88).(Y@ikopun)
Error7001 O Aoyog avoiypotoc | Tng Sokow 126 mpog Vo  Siatopng hw < 4 (Ithw=2.88).(Yyikopun)
Error7008 O gTudoc 59 E’xe_t Sagtoon < 25cm

Error7008 O otuhog 60 exzt Siaotaon < 25¢cm

! "Err"is not always a sign of an error, it could just be a warning. The researcher should correct
errors and heed the warnings.
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"RESULTS OF GENERAL AUDITS"

error1001 Beam %-d (%-d) does not have a mathematical
delegate\n Error1002 Pillar %-d (%-d) has no mathematical
representative\n

Error1003 Member %-d of Beam %d has a problem with the start-end nodes (zero)
(%-d-%-d)\n

Error1003 Member %-d of Beam %d (%-d) has identical start-end nodes (%-d)\n

Error1003 Member %-d of Column %d has a problem with start-end nodes
(zeroes) (%-d-%-d)\n

Error1004 Member %-d of Pillar %d (%-d) has identical start-end nodes (%-d)\n

Error1003 Member %-d of beam %d has short length = %-.2f \n

Error1003 Member %-d of the beam %d (%-d) has a short length = %-.2f

\n Error1004 Member %-d of Pillar %d has a short length = %-.2f\n

Error1004 Member %-d of Pillar %d (%-d) has a short length= %-.2f\n

Error1005 There are Members with the same name (%-d)\n

Error1006 Member (%-d) (%-d) is the same as Member (%-d) (%-d) (%-d)

(Syndication)\n Error1005 There are Members with the same name (%-d) \n

Error1006 Member (%-d)(%-d)(%-d) is the same as Member (%-d)(%-d)(%-d)

(Linkage)\n Error1005 There are Members with the same name (%-d) \n

Error1006 Member (%-d)(%-d)(%-d) is the same as Member (%-d)(%-d)(%-d)

(Linkage)\n Error1005 There are Members with the same name (%-d) \n

Error1006 Members (%-d)(%-d)(%-d) and (%-d)(%-d)(%-d) have the same start node
and the same end node.

Error1007 There are nodes with the same name (%-d)(%-d) \n

Error1007 Node %-d has the same coordinates as node %-d(%-d) [%-.3f cm]\n Error1008
Node (%-d)(%-d)(%-d) does not have a correct aperture node \n

Error1009 The start node of the beam %d is wrong\n Error1009

The end node of Beam %d is wrong\n Error1010

The start node of Pillar %d is wrong\n Error1011

The end node of Pillar %d is wrong\n Error1012 Node
%d of surface 3D %d is wrong\n

Error1013 The start node %-d of the Fieldbus %d (%-d) has the wrong degrees
of freedom\n
Error1014 The end node %-d of the Pedigree node %d (%-d) has the wrong
degrees of freedom\n
Error1015 The Member %-d of Beam %d (%-d) has an error %-
s\n Errorl016 Member %-d of Pillar %d (%-d) is wrong %-s\n
Error1017 Beam %-d (%-d) at its end is not connected\n
Error1017 Beam %-d (%-d) at its end is not connected Physically NO Mathematically
YES\n Error1018 Beam %-d (%-d) has no connection to other members in the vector\n
Error1019 Column %-d (%-d) has no connection to other members in the vector\n
Error1020 In Field %-d, the Node of\n is not correct
error1021 In Field %-d the correspondence of the poles is not correct\n
error1022 The connection to Pillar %d (Node=%d)\n Error1301 Member %-d of Beam

%d is placed vertically (%-d-%-d)\n Errorl049  On the surface %-d (level 0) there are surface
members which are not defined
as grids on elastic ground (paving)
error1301 The Member %-d of Pillar %d has been placed vertically (%-d-%-d)\n
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Error1023 Pillar %-d does not belong to a floor (y=%-.3f)\n

Error1023 Beam %-d does not belong to a floor (y=%-.3f,%-

3f)\n

errorl024 The material of member %-d has an elasticity modulus value lower than the
corresponding shear modulus

Error1009 Possible error in the dependencies of the degrees of freedom of Node %-d
(y=%-.3f)\n

Error1017 Beam Member (Beam) %-d at its end (%-d) is not

connected\n Error1017 The Member (Colum) %-d at the end of (%-d) is not
connected\n

Error1007 Truss Member %-d(%-d) is connected to a node belonging to a septum\n
Errorl678 The %-d post is placed in the wrong direction\n

Error3013 There are members with wrong local axis direction\n

Error1008 Node (%-d)(%-d)(%-d) is not connected to another element of the
construct\n Error4008 Member %-s of beam %-s has a zero value in some dimension\n
Error4008 Member %-s of Column %-s has a value of zero in some dimension\n
Error4114 Node %-s has a spring constant value of 0

warning3003  Check the surface element %-d\n
warningd001  Member (%-d) has release of all start-end moments\n Warning4002 Check
the degrees of freedom of the members that exist in the node (%-
(d)(%-d)\n
Warning4038 Node %-d has the wrong numbering\n
Warning4038 Member %-d (Beam) is misnumbered\n
Warning4038 Member %-d (Pillars) is wrongly numbered\n
Warning4039  Member %-d (Pillars) is not vertical\n
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6.3.1 Model controls with direct display of the referenced item on the screen

In the new version of SCADA Pro you now have the possibility to directly manage the errors and
warnings that are displayed to you. More specifically, by clicking on the respective error message,
then the reported element (member or node, or surface element) is displayed on the vector in red,
as well as in the tree on the left. In this way you can easily and immediately process and correct all
error messages.

f* %
g

By Movtides
=) ROSHIV 0 PEIHEC O00 0 MM BHOV

14 A4 5 10 910w T B Sus Blcnes

ebirmon

o1 Snemue s (0 Meryrns k)

vt

For further clarification on the explanation of errors and errors in the
warnings you can refer to the user manual of the WARNINGS & WARNINGS ERRORS.

6.4 Information

"y

1\5

e Command for a comprehensive display of information concerning the active study:

the number of nodes, members, structural elements, as well as volume, weight, etc.

MAnpopopieg x

NUMBER OF NODES -~
MNodes = 3188

D.O.F. =

Springs =

NUMBER OF
B3d

Truss
Bidef
TOTAL
NUMBER OF
Plate
Brick
TOTAL

INERR ELEMENTS
252

won e
=)

g

NUMBER OF STRUCTURAL COMEONENTS
{*) Need to calculate MATH MODEL.

BERMS - Bad
BEAMS - Truss

145
o

BERMS - B3def

TOTAL BEAMS

o
145 {*)0

FOOTING BERMS - Bid
FOOTING BEAMS - Truss

NEW! Plus given n possibility export of

[}
oo

- the information.
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Totyomota|

The "Libraries" command group includes the libraries for:
-Masonry and
-Concrete sections.

Libraries can be enriched by the user. The entries of data within them are not only for the active
study, but also for each subsequent study.

7.1 Masonry

the command Recognize Views that serve in the vector setup, with the command

For structures made of WOODEN WALLS, except for Standard Masonry Structures and

Totyomota

you define the properties of the masonry, which you register with a name create your own library.

Selecting the command opens the dialog box:
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1810tnTeg Toyomotiag

Hnamch ormonkoda 42 25 cn

Ovopa | Mnamiki} onronABodopri-M2 25 cm

Tonog | Zpouca | | Movég Toixog

NBoowpa Om'onNSoc KoIvoG 6x9x 19
Méxos(an) (25 | fo=1.6733 fbc=2.0000 £=15.00

Koviopa 'VTMWMZ

Fevikng spappoyng pe pehém cuvBiczwe fm=2.0000

avmpides |2 | Lm0 | ti@m [o

] £2 (cm) ]o

|

Zxapoadic Toixog

Suvohio nAarog Awpidwv Kowiaparog g (am) 0

ABocwpa
naxog {cm) 0

Koviapa

,?1

Avmpides | 7 | Lx(cm)[o ] tl(cm)lo ] t2(cm)|0

|

r

2kupdBena PANPROES. £ (yfmm2) Miéoc (cm)

€20/25 20 0

Eninedo MNvaong Z7aBun NoioTikol

'_El‘l:ﬂsp-optw'afn ¥ ehdyxou £

Epecuom Avroxh fnt (fnm2) [0 |

v

Eicaywyr ano

PiBNoBrkn XpAom
Néo
Karaxmpnon
‘EEodog

Avroxt oz ion BcSowec Ohign (Nmm2) [0 |

Yepiorapem
Mavadsag .

Moo (am) [0 | [Movénheupos v
kupddeyia XahuBag
C20/25 S500

Ténog

v 2

QE_] /Ecm fRdo,c(MPa)=
AyKUpwON | Xupic npboBem ppnva

v

[ Karaxépupor Appoi nAfpac; (83.6.2) ., ?
[ opizovmog Apuée néxoug >15 mm

Néyoc loodivayo) (em) | 25
B Bipoc (Vm3)

OAinmxr) Avroxr fk (N/mm2) | 0.794381

?ggae)\amémmc
-l
mgw Avioxit g 10876¢
?Nu;nm Avroxny fxki
= =
T il -

Where, you either select one of the registered masonry units or create a new one by typing a name,
selecting the TYPE and setting the corresponding properties for the Stone, Mortar, Abutments,
Concrete Filler and Sheathing. You also define from the corresponding option whether the

masonry is load-bearing or masonry infill.

!

activated or deactivated.

Depending on the option of the masonry TYPE,

in the

?
The definitions of the different Types are displayed by selecting —I on the right.
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g8 TOIX_10.pdf - Adobe Reader o -{of x|
File Edit View Window Help ®

@@@@|./1||@= Tools%Sign%Comment

Movog Toixos [Single-leaf wall): Toixog xweic xokotnTa 1 ouvexs 0pUBO ApuO HEGT
G0 £NINESS TOU.

KoiAog Toixos {Cavity wall): Toiyog amotedodpsvog and §Uo napdAAnAoug Hovous Toiouc,

SeSepévous anotel  peTagh TOUC HECW TUVSETHWN 1} HECW OTALGHOU
OPEOVTIWY BPHWV. O YWPOS PETALD Twy U0 TOIYWY RAPAUEVEL LXK CUVEXES KEVO 1
TANPOUTAL £V PEPEL I} £V OAW HE N $EPOV BEPUOHOVWITIKD UALKD.

IHMEIQIH: Evag ToiX0¢ 0 OR0i0g aroTeAsiTal and U0 HOVoUS TOIXOUS YWPIOUEVOUS UE Eva
KEVO, OROU 0 £VaS A0 TOUG HovoUs Toixous Sev cuvalsdEpet otnv avioxn Suckapdiag Tou
dAlou (muBavov dépovra) povol Toiyou, Ba Bawpsital we NETAoH OPEus.

Auhdg Toiyog (Double-leaf wall): Toiyog amoteRodpsvos and §U0 RapdAAnAouUs HovoUs
Toiyoug pE Tov petTat Toug Sapnkn apuo xad’ ohoxAnpia MAnpwREVO e Koviapa. Ot SUo
Aok Beh e

Toiyot sivar aododig pévol pe HOUS, WOTE Va CUVEPYET Aipuic i
v aveAndn doptiwy.

Koikog toixog pe nupnva (Grouted cavity wall): Toixog anoteAovpevog ano 500
TapaMnious HovoUg ToLXoUGS HE To HeTall Toug Kevo ka8 oAokANpia FANPWHEVD HE
oxupobepa. Ot 500 Toixol cuvSEovTal acdalws Pe CUVSEGLOUG 1} JE OMALOHO OPOVTIWY
QPUUY, WOTE W SUVEPYAZovTaL TApWS yia tv avaAnbn doptiwy.

Toixog oews (Faced Wall): Toiyog ano Staxoopntika MBoswpata OPEWS, 0 ORoiog
ocuvBEETaL PE TOV GEPOVTA TOLYO, WOTE VA ERITUYXAVETAL I} CUVEPYASIA TOUS KATE TV

emBols popriwy.

Toixog ano ckagoz1dn MBoowpara (Shell Bedded wall): Toiyog otov onoiov ta
AiBoowpata guvSEovTal HETagh TOUC KaTa HKOG TwY EWTEPLKWY TASUPWY TWY OPOVTILY
£8plov Twy MBoowpdTwy picw SUO 1} REPIOCOTEPWY MupiSwV KOVIGHATOS YEVIKIS
£dappoync.

Néraopa oPewg (Veneer wall): Toixog Rou xpnowpoRoiEitat weg odin, Xwpis opuws ctvdeon
HE TOV GEPOVIQ TOLYO 1} PE MAGTLWUA KA, EROPEVLIC, XWPIG Va OUVELTSEpEL oTnY avaAndn
dopTiwv.

‘V -~ EXAMPLE:

Name: walll
Type: Hollow wall with core

Kolkog tolgog pe muprva [Grouted cavity wall): Tolgog arotehovpevos and Suo
mapahknious povo g Tolous PE To petall Toug KEv kal” ohokhnpia RANPWLERD BE
orupbbepn. O G0o Toigol cuvBEovTon aodaiuws [LE cuvBEoUOUE I L oG opovTLwy
QP WOTE W CUVEQYAL0VTOL TRANpwS Y TV avahnbn Gopiiwy.
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All fields in the window are active, since this type requires the definition of 2 single walls and the
concrete infill.

1816tnTEC Toyomotiag % X
| TowevroABodopn-M2 25 am v/ Tonog Yoiorapevn v
) - - d Mavdiag
P TR NI - Nl () [0 [Movinheos |
Tonog | ®Zpouca V\ KoiAog Toixog pe nupriva vl ! 7 [ ZKupddepa XahuBag _
[- : cops v (s v
NBoowpa | OnrdnhiBog BidpnTog 6x9x 19 v

. ® / 10 am  fRdo,c(MPa)= 0.00
Maxog (cm) be-s.m7ﬂ::-4.oooo:—15.oo —

[kovioua | Towevrorovipo-2 i

l‘ivn(nc £PapUOYNG pe pehem ouvBioewg fm=2.0000
avmpes | 2| Lo | u@ o | w@w[o |
SuvoAikd nAdrog Awpidwv kovidparog g {cm) 0 Rl

AvKlpwan | Xupic npooBem péppva v |

[ = = =
iﬁef=9.00k—0.45ﬂ( 1.2905 [JKaroxs Aol e (&3.6.2)L‘

(] opiZovog Apuog naxoug >15 mm

ABoowpa | OMmOnABoG BIFTPNTOG 6X9X19 9|
‘ Nxos (oodivao) (am) (25|
Naxog {cm) D fb=3.3467 fbc=4.0000 £=15.00
) \"r f‘{'\%". — - Eidicd Bapoc (KN/m3) 17.8
[ovigua | TON P ! ABocwyaTwY ohmmkA Avroxn k (N/mm2) | 1.29047¢
TEVIKNC EPOpUOYNG B pehém ouvBéoene fm=2.0000 Koviapdrwv

porgses (2] uem[o | uemo | e | o iR

Eizaywyr} ano
BB ;

(tef=9.00 k=0.45 fk=1.2905 Xorom | aieo (;,' /mlz)l e
Bupded TNPGOEAS. e yfmnz) idyos () D | v pina A
Aol b B Karoydpnon Kapnmwn) Avroxn fxki
Enindo Ivéong -, Evofun Noomkod Cin2)
\ETLiMepiopiojsévn | eAdyxou [~ ‘ ‘Eodog Kapnmid Avroxn fk2
VR Z000% S
Epehuon Avroi fut (Ym2) [0 | Aviox ozion ScBowa Ghign (Vinm2) [0 | hemokmdiavraxtifn - [0 ]

In the fields wall1 & wall2 you set for the

- stonework: the type and thickness
- mortars: the kind

and these options automatically update the corresponding coefficients
fb=3.3457 fbc=4.0000 £=15.00
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I18wotnTeg Toryomouog 18101ne Toggomouag
[Mngmh omonkBodou #12 25 an vl Mnorsa) omronkgoBoss 42 25 am vl
vy | Mnomah omronBodor 2 25 am ] Ovopa | Mnamec omronhodoun 2 25 cm
lranoc {vépouco VMW v|[2 Ir.'m.; Togonkipwon 1Mwo<rdxoc BIE
Mooy | OMTONABOG KoweG BXIX1S. v Abowgn | OTonkBos Komdg BxIX1S v
néxog(am) (25 | fo=1.6733foc=2[\p00 e=15.00 néxoc(em)  [25 | =1.6733 foc=2.0000£=15.00
Koviaua | Towevrokoviapa-M2 v Koviopa  Towevrokoviauo-M2 v
rmwwkr.fmmemﬁn-z.oooo - rmmmmwvemﬁn-z.oooo
avmpies | 2| Ligm) [0 tiem [0 | 2@m|o | ampes |7 u@fo | um[o | eemfo |
Sxapoaliic Toiog i Ex0gondag Toixog :
Zuvohikd nAdTog hapidoy Kowdpatog g (on) 0 |2 Suvoheo nAdrog Mopidwv KowiapaTog g (am) o [2
[tef=25.00 k=0.45 f=0.79+4
Nayog fem) 0 Naxog {em) 0
Kovioya BENofikn i
ABogwpaTiv g i
— —— Koy = ABosupTay
5 . — i
vmpides | 2 | L1am) [0 J ti(am [0 IO : ampes |2 tiem o |t [o__l 12 (cm) [__o KoviopaTeoy
| Beaywy aro r -
Bopdlan thPOOEX g gvjmma). néxos (em) P o5y MGG iy gufmen2) Mo om) s
C20f2s g |20 0 - . C20/25 B (2 Q -
= Erinaopaien v Hénas 1 v L] Aenle A v dyou 1oy EE00g
sehuonct Avioxh fut Unm2) [0 | Avrox o on Bokovec Ohin Qijnm2) 0 Egelkuorh Avro fiut (Wnm2) | © | Avro oz on GisSovach Sk (Njmm2) | 0

In the fields:

ETafun afomaoTiag 5 ETadpn MNoomko
, Bt (<) Gomes
you specify

- the data confidence level according to the EIA if it is an existing masonry infill; and
- the quality control level if it is a new load-bearing masonry or an added masonry infill.

)

This option is replaced when you choose load-bearing masonry, with:

Eninzdo Mvoang ; ETabpun Moiomikol
ETLTepiopioévn ~ | oy
*

Knowledge Level (EC8-3 §3.3):
CI1: Limited -> CFEG1= 1.35 CI2:

Normal -> CFEG2=1.20
CI3: Full -> CFEG3=
1.00

Quality control level (EC6-1 - National Appendix): Safety

factor gM
1 2 3
Tovoroniu axd:
A .\190<_=<i);luw Kanjyopiac 1. xoviopa e pehétn 17 1201 22
GUVBEGEMS
B .\\0f>cd)uam}(onwopia; L. =podwryeypapnévo 50 |22 23
NOViOpo
Awoohpare Kamyopias 11 orotodijrote Koviapa 22 |25 27
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AzBopdva yia Kprmpio Agroxios Tagswy - AnoTipp 2] e

Tuii
Mean S A 7 fm
Erpehiuamicn Avtoyn fnt (M mm2) El AvToyrn o ion Siagovikn Ghiwn (Nfmm2) IZ' [menmz},lmm PG D

At the bottom of the window you will find, , the tensile strength fwt, the equivalent biaxial
compressive strength and the mean compressive strength fm.

OBSERVATIONS:
! They relate to studies for the assessment of load-bearing masonry and the user has fill in
the fields manually.
! For the Average Compressive Strength even when it remains 0, the program automatically
calculates based on the compressive strength fk.

H oyxéon mov ouvdéetl T péon BAumtua) avroyn fu pe ™) yapakmplotik) BAumTia) avroyr
fy, Aapfdverar and tov KAN.ETE. (Map&pmpa 4.1 (§2.6) 1 kepdraio 7 (§7.4.1.0.2)) dmov
£KEL YpnopoTIOLElTAL Yia TIG ToOoTANpwoe. Etou oyvet oTu

f = min(1.5:f, f + 0.50 (MPa)), (KAN.EINE. - Napapmpa 4.1 (§2.8))
omou:

fm = péon BAurTiky avroxn,

fe = yapakmplotikr) BAuTTikn avrox).

Xto Scada Pro n fu pmopel va diveta elte wg Ty and To ypriot, elte va vohoyileta
aol auTHs eTAEEEL ouVSUAOPO ABOCHNATOS KX KOVIANATOS.

! The Equal Biaxial Compression Strength parameter is only necessary if the masonry is
checked by a stress criterion.

BifAoBrKn
ABowpdToy In the Stone and Mortar Library you will find ready-made stone, mortar and masonry

Kovigudray typologies.

The user has the possibility to enter other mortars and mortars, simply by typing the name and
specifying the type and group, for the compressive strength (which is automatically updated) and
selecting "New".

You can also change the type and group of an existing stone or mortar and update it by clicking on
"Entry".

In "Masonry" select from the stone and mortar lists, and create a new masonry type by clicking on
"New". The specific weight and strength are calculated automatically.
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MBoowporta - Kovidpota X
AiBoowpara Kowidpara
| ABeaTohBog 20x20x50 v| | TopevrokoviauaM1 v|
Ovopa | AoPeorohiBog 20%20x50 | Ovopa | Towevrokoviapa-M1 |

Tunog  AcEeuTol puakoi Aior | Tonog | Meviric spopuoyrG pe pehém ouvéoznc VHZ]

v
Kamyopia |11 vI[2] owsa [2 vI[2]  avoxd [m v‘lehrrmdlAvroxﬁﬁn(N/mZ)

YnoAoyiopog Avroxnic ano diaoTaoeig Néo = Kamx(bpqonJ
dx (mm) dy (mm) dz(mm) o
o = = = = | By ano koS Xptn |
e et -
O 9z | meon o avroxi oc 0unm2) 8|

Eds Bépoc = (QN/m3) No
©hmmkn Avroxr fb (N/mm2) [:‘

Eicaywyi ano BENOBKN Xpiom |

The designer, in cases of assessment, may specify the values for the compressive strengths of the
stones (fb) and mortars (fm) obtained from laboratory tests. On the basis of these values, the
characteristic compressive strength of the masonry (fk) is obtained (EC6-1-1, §3.6.1.2).

fk =be0.7 f"?3
szbeO.SS
fk — be0,7
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¢+ Antiderides
The choice of using Braces, affects the stiffness of the wall and therefore the active
thickness:

? | To find out about the relevant article of the Regulation.

g8 toix_11.pdf - Adobe Reader o -10f x|
File Edit View Window Help x

@@@@|/Z‘l@= Tools%Sign%Comment
g

-~

5.5.13 EVEDYO RAXOS TOIXWV

{1) To evepyd maxoq, ty, €VOS povol Toiyou, £vOS StAoU ToiXou, £V METACUATOC
oPEwg, £vOC Toixou ano cxadosidy MBogwpaTa, Kal EVOC KOIAOU TOLXOU HE UpHva, OTWS
avtoi opicBnkav otqv napaypado 1.5.10, Ba rpenet va AapBaveTal 0o HE TO MPAYHATIKD
TAXOG TOU TOLYOU.

{2) To evepyd mayog evog Toiyou, Tou orotov n Suckapdia aviaveral pEow avinpibuv
Ba npénet va Aappaverar and v ekicwon (5.10):

tos=pet (5.10}

onou:

ty  ELVOLTO EVEPYO TAYOS

P elvai ouvrskeotic AapBavopsvog amo Tov Nivaka 5.1

t £LVAL TO TAYOE TOU TOIXoU

Mivaxas 5.1 — Tuvieheom; SUCKOUVIGS, 0, 1A TOTLOVS ye avinpibeg

AOYOG TNG afoVIKIC ABYOS TOU RAYOUS TN avIngidag TPog To MPAayHaTke RAYOS ToU
ANOCTATEWS TWV TOIXOU pE TOV OMOI0 CUVSEETAL
avnpibuwy Tpog To
TAGTOC TWY NECTWY 1 2 3
6 1,0 1,4 2,0
10 10 1,2 14
20 10 1,0 1,0
pe: youpwn Bohn peTagy Twy Ty Tou Nivaka 3.1
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%

*  Concrete Filling

In the Fill Concrete field, select the quality and set the thickness.

fok (Nfmm2)

I 16 E=29.00 £=25.00
The are automatically updated

¢ Scaphoid Lithosomes
The choice of using scaphoidal lithics, affects the characteristic compressive strength of the

Masonry.

? | To find out about the relevant article of the Regulation.

pA toix_12.pdf - Adobe Reader
File Edit View Window Help

R

®
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Ifocapara

(1) H jopexmoionii] Smtia) avioy] TOW0XONG; GTO0 CXGQORLN MB0sHUNTA TS
Opdbas 11 m; Ouddas 4 pmopel emion; va Asufdverer oxo 1o 3.6.1.2, vro v Tpododeon
on:

- 10 MhGTOS KafE Aoopibes KOVGHATOS siven TovAGcToV 30 mm

- TO REYOC TG TOTONONES IGODTEL PE TO TAUTOS 1] ME TO UjKko; Tav MBocOidTeY, £T6G1
®CTE V& [V DRAPKEL BIapn; GppOS GF 00 1] G TIHE TOD HIKODS TOU TOTY0D

- 0 Ayoc g/r bev vroksineTan Tov 0.40
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napepfoin

omou:
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t TO TAYOS TOV TOHLOL
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CRAPOEWDEMY AIBOCONATEV.
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The calculation of the characteristic shear strength of masonry based on formula (3.5) requires the
joints to meet the requirements that make them considered complete.

In this case, chfeck the corresponding checkbox to use (3.5) [ Karaks Appoi nivipac (83.6.2) 7 |
for the calculation.

g toix_13.pdf - Adobe Reader i inj = IUL)_CI
File Edit View Window Help *

Tools Sign Comment

s

&

-

3.6.2 XopukmpoTiKy SWITHNTIKI} UVTOY1] TOU0TON0S

(DA H yopexmpionsa) Stk avioyp] g GomAng Torromotias. fiy. S mpocdopiletat
Bacet Tov arotehecudrov Soxyudy Ge Totfomotio.

Inueinoy: Mapoperkd axotshéopate uxopodv v iaufdvovian site axo Gowpés wov £avay M 10
GUYKEKPIHEVO £pY0 £ite and Srudicia crotgEie facng bedousvay.
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péco doxpdv pacet tov EN 1052-3 1y rov EN 10524, i
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% Cloak

[~] opifgvmog Appoc nayouc =15 mm
This option is activated when you have joints larger than 15 mm and is used in the case of wall

fillings.

In the case where the use of sheathing in masonry is required, its geometric characteristics, the
quality of materials and reinforcement are defined.

You also define how the reinforcement is anchored. This option is only taken into account in wall fillings
according to the CEE.

Mavdlac

Mayoc (cm) 10 Janhog -
Exupddzya ¥ahuPag

|cs/10 v| [s220 v

Onhiopdc @ 12 [ | 15 cm

Aykipwan [xmpiq npoaBarn pEpipva v]

%

+  Equivalent Wall
The overall results for the masonry are calculated by the program, based on the
data considered, and transferred to the global table.

- If the user knows the values for the equivalent wall, he can enter them directly.

Néxoc (loodivapo) (am) Typical masonry strength fk:
| Apart from the characteristic compressive strength of
wSilica Booac (K 2) 3 masonry resulting from EC6-1-1, the designer can calculate

OAnmkn Avroxr fk (N/mm2) and enter it as a final value, based on another scientifically
accepted method (Tasios

- Chronopoulos (1986) O.Brocker, Tasios (1985))

METPO EAGOTIKOTITTOG 1000 [0.794381]

(::;,)0-1 DT ATIRG, AVIOND) In addition, in the case of reinforcement with Deep Mortar
fvk0 (N/mm2) 01 or Enemeta, you define here the compressive strength of
zsvml‘aorpm Avroxn ;gfm;(l-:';zforced masonry according to the respective
Kopnmin) Avroxr fxk1 ;
'(<N/Ynm2). e i Fe:= FZZ g b H
N2y o = (Deep Harmony)

wei |rc,0( +_L—’;—];_:;)

(Enmeta)
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Elasticity Measure E:
In the literature there is a wide variation in the values given for the Measure

E = (400 = 1000)f, .

Elasticity. Generally acceptable values are:
where the scholar can give the one he considers most reliable.

NEW!I!

With the new Libraries command found in Add-ons, the user is now able to create their own
material libraries. The libraries are listed in a separate folder and can be used in different studies.
Each new project now has access to this library. So when within Modeling you select Masonry, in

. Bifodr
Ecayay) ano Neooomery
. . . BiBhioBrikn Xprom . Koviapdroy
the dialog box there is now the option: , both in Masonry and

which allows you to access the library and select your saved materials:

BifhioBrikeg Xpriotn X

Cwopa Paxkshou

[,
C:\SCADA_USER _LIB\Taiog 2 by |

18w tnTeg Toryomotag X :
[Mnarkn onronABodopi-M2 25 tm v Tinog YQHITaLEVY)
.- Mavdiiac =
Ovopa | Mnenkr onronAodepn-M2 25 cm I Néxoc (am) III Mové \ v
Tinoc | PZpouga | Movag Toixoc [k 2 Zxupodeua XaAuBag
——— €20/25 v  Issm v
ABoowpa | OnTonAiBlog Kovag 6x9x 19 v|
T : i q: (Tm fRdo,c(MPa)=
Maxog(cm) | 25 fb=1.6733 fbc=2,0000 £=15.00 L
I ; AyKipwIn | Xwpic npooBem péppva v
Koviqua | Toevrokovicua-M2 bl S = )

TeVIKNG E0apLoyne Be ueAém ouvBéoewg fm=2.0000

avmpdec |2 | Lo | ttlm [0 | 2@ [0 |

SkapoadngG ToIXoS
Suvohiko nAaroc Awpidwy Kowaparoc g (cm) 0 ?
‘ : [ Karaxopupor Appoi nAipac (83.6.2) | 2
1 [[] Coiermoc Appog nixoug >15 mm
8O
o 2 Méxos (eofivape) (m) | 75
Naoc(am) 0
BBNOBKT Eidixo Bapoc (KN/m3) 15
Kovi )
b Adoowarov | ehmich Aviox i (4imn2) | 0.794381]
Kowviquarov
c Mé&rpo EAaomkomTal
Avmpideg | 2 L1 (em) D t1 {em) E] 2 (em) E (GE;ED) omrac @
Eioayayr ano ;
. . Apike| DiaTpnTikg) Avoxd [:
‘ | BipkoBirgn Xoriom fukd (Nimm2) 0.1
SKup6BEID INPODES ¢4 oo e () s Mevom &"/’r;“m“;/‘m Avrom [, 10676¢
ca0/25 0 o =
Koroxwpnon | Kapnmin Avroxn fiki 0.1
: ; = ; : (Nfnm2)
Eninefo Mvwong 3 | ZraBun Monmikel
ETLTEpIopiaEvn ¥ | cazyyou S ‘Efodog Kapmmia) Avroxn Hk2 I—E
Azdopiva yio Kprmipic AcToyios Taozwy - AnoTipnon (Nmm32)

Epecuemich Aveo vt W) [0 | Avrox axion Siowet Ohgn Gnn) [0 | ?N‘:"”m%"m hrogif [0 ]

140



CHAPTER 2 "MODELLING"

ABoowpora - Koviapero X
AiBoowpara Koviapara
\VAonmhﬂoc 20x207x50 ol :Tq.:evmmvima«l ¥
Ovaua [ AcPeoroiBog 20x20%50 Ovopa Toevrokoviapa-M1 |
Tonog ‘MEEU‘I’D!DUOMINGOI ) ) v Tonoe | rewmic 1oVAC BE LEAE™ ouVBE vl | 2|
Kamyopia ‘II le 2 ‘ 0pada \1 ¥ 2] Avroxn M1 v/ Ohnmir} Avroy fm (N/mm2)
YnoAoyiopog Avroxnc ano diaaTagag Néo I | Kmaxwmm [
dx (mm) dy (mm) dz(mm) @
dyl— [m0 |[m0 |[w0 |[15 |7 I Eioaywyi ato BBNoBrkn Xpriom |
dx dz Méon BAmmn avroxr e (N/mm2) | 8
ERp—— ==
Qi) Avroyr) fb (N/mm2; 1
i) Avroxr fb {N/mm2) 9.2 [Fomeimmn]
Eicaywyri ano BidAioBricn Xpriom I

7.2 Concrete cross-sections

You can create any random pole cross-section by simply defining its outline. Its centre of gravity
and all its inertial elements are automatically calculated using the boundary element method. The
cross-section is automatically saved in your own library.

The first time you select the Concrete Sections Library, the blank window appears:

x|
| |
Owopa I

No | Meovopooa | Info | Cancel
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To import your own cross sections into the library, and to be able to call them each time, the
procedure is as follows:

- From the "Basic" section a command is selected to draw the closed contour of the

random section or alternatively import a dwg or dxf file with the shape of the random

section.

- Select the command "Library">>"Sections Concrete" and inthe "Library">>"Sections Concrete
and in the
dialog box type a name (at least 3 characters) and "New".

- You activate the "windowed selection " . You select the shape by left clicking and dragging the
window so that you get the whole shape. Left click again and the shape becomes dotted

and | " rightclick to finish
- By selecting ‘again the command "Library">>"Concrete Sections" in the window the cross-
section is displayed with selectable insertion points and local axes. By changing the name in the

corresponding field and selecting Rename you can rename the cross-section.

BifAoBikn Tuxolbomv AaTopmv TkupodE x|

ITuxDucral j

Ovopa ITuxnucn:ll

MNza { Merovopacia Info Cancel
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NOTE: All random cross-sections you have created are registered and you can find them at any
time in the list

[Tuxousat =]

Select Mto read all the geometric and inertial characteristics of the random cross-section.

mo x|
Meprypoor [Ty |
Engdvaia A (m2) 35 466
KaBapn Emgavaa Ak (mZ) 35466
Zrpenmin Porn Adpavearag b {dmd) 710862...
Kaunmur) Ponr Abpaverac by (dm4) 243877
Kaunmur| Ponr Adpaverac k2 (dmd) T75533..
Engdaveia fdrunong Asy im2) 32888
Engdvaa ddtunone Asz (m2) 32888
Mwvia Beta b 10417
MéTpo Edaommamrag (GFPa) 25.000
Meétpo Mudmunong G ({GPa) 10417
Eifucd Bapog & (kN/m3) 25.000
IuvTteheomic Bepuric Aaorodic at™10™-5 | 1.000

Efofog

To see how to insert a random cross-section substructure into the model open the "Substructures" command
and find it in the list of cross-sections.
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