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Chapter 7:
Loads
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The 7th Module is called "FORTS" and includes the following 4 groups of commands:

Definition

Plate loads

Member Loads

Wind and Snow loads

AN NN

1. Definition

The commands of the "Definition" group allow the definition of the Loadings and the corresponding
Groups, where all the loads of the carrier will be included.

. A basic requirement for the introduction of loads into a carrier is that the corresponding
loadings have been defined. Each load will belong to one of them.

1.1 Downloads

Ljc

GopTigelg

The definition of loadings is done through the "Loadings" command. In the dialog box
that opens:
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LC 1.B. Mzpriy pacpr)

2 O Kivrma dopria Aaypaipn

Mai Mawvipa SopTia

PopTimy

fuaypapry
ooy Toow
DopTimy

[Coc ]

There are, by default, some two loadings: Kouné Gopria
1. Permanent Loads (L.C.=1) ﬁﬁ;‘(ﬂ"\m
2. Mobile Loads (L.C.=2) ®opria Mpdopouone
Bopnxawkog Efonkopde
Ehoopd A mowponxa
The I.B. column indicates the participation of the individual weight in the |Qfnon My
specific charge. Toxonolia
MpogvTaon

In addition to the permanent and mobile defaults, you can import other  |Ifov Bapoc

loadings by selecting from the list and then "Import". ﬁ%ﬂﬂmm
In addition to the library loadings , you can type and enter your own Hiow
loading. Eepuorpootaii Metafoli

‘YBpooramun) Mem
Byveponiean

By pressing the "Insertbuttoan the load is given a serial number in the LC (Load
Case) column and in the I.B. (Same Weight) column a "Yes" or a "'No" appears depending
on whether or not the same weight is included in the load.

"OK" to save.

When you want to include the same weight of the structure in a load (usually in

IV ISiov Bdpog
Permanent), check the "Same weight" option.

To delete a charge you have already entered, first select it and then

~ ]
A;lu'pw' . The program will ask you to confirm your selection. If you P
select "Yes", it will delete it. oy,
L. A prerequisite for deleting a load is that it does not include any loac
-_Yes Mo
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e To delete the loads included in a load OpLOPOE DOPTIONG -
(plate loads, member loads, etc. that
you have already entered), select the [ |msiov Bapog | Knvmra @opria v | | Eioayay
specific load from the list of loads (%o R Aiaypag
ﬂ'UYPC_'lP"] 1 Mar  Méwvipa ®opTia
that it turns blue) and then .. ®oPTIOV 2 [ox [kvmradopria "
DopT? k
Jiaypapr
oMV TV
DopTiaw
OK
* Todelete all the loads of the study inclu ; .

loads etc. that you have already entered), press the button

Aiaypapn
ohGV TV

DopTicw

1.2 Cargo Groups

LJG
Ouc'u_Saq
et ICreating Single Load Load Groups is an optional procedure. For each load there is one

"Groupl" group predefined by default.

*\Q'— EXAMPLE:

To define a new group, for example, if you want to additionally define a Snow load belongs to
the permanent loads and a Worker load that belongs to the mobile loads. First select the
permanent loads then in the Description field type "Snow", select a colour for this load and
press the "Insert" button. specific snow load is group (LG) 2. In the same way you define a
second load group (Load Group) which is the worker's load which will belong to the mobile
loads. Here again as default there is Groupl where the "classic" mobile loads will belong.



SCADA Pro 25"

Structural Analysis & Design

CHAPTER 7 "CARGOES"

Oplopég Group ®opTiong n Oplapo6g Group ®opTiang
©opTIon Mévipa ©opTia DdpTIon Kivntd ®opTia
Mepypapy | 1o Nepiypagry | £pyaTng [
LG Mepiypaor - LG Neprypagr] c .
1 Group 1 Loy} 1 Group 1 10ayey
2 wiovi 2 EpyaTg
Miaypagpn Liaypapr
Aiaypagr Aiaypagn
DopTiuv DopTiov
oK OK

e With the "Delete" button you can delete a group of loads you have created.
1. A prerequisite for deleting a group is that it does not contain any loads.

Having multiple groups for the same charge allows you to individually (for each group) locate
the charges of a charge using the "Show Charges" command.

¢ To delete the loads included in a group (loads you have already entered), select the

Aiaypagpr)
specific group from the list of groups (so that it turns blue) and then .. ®2PT"
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2. Plate loads

" . The "Plate Loads" command group contains the
N Nzt S T commands to import, edit and finally assign
Ewgaywyr Eneiepyaoio Tpoppss  Amooon plate loads to the perimeter members and

fMopponcT AvTSpagEwy *

. : nodes.
DopTIE TTACK WV

2.1 Introduction

Insertion of plate loads can be done globally per level or selectively per plate.

-

Ewgoywyn

1 .
4 TuvoMEa

1 .
4 EmtemiEa

OBSERVATION:

After entering the plate loads, you can display their values via the Member Loads - Display
command (§3.2) explained below.

2.1.1 Overall

-

Total: to enter loads on all plates of the active level. In the dialog box:
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Opowpoppa KaTovepnpéva popTia w | At the top you select the Load and the
Group to which the loads you will set
®éETIoN Mévipa dopTia w belong. Then enter the values of the loads
. for each type and type of plate.
Opada Group 1 it
opTia (Nfm2) ¢ You can enter the load values, either
IZI EviK Mpokafopiopiva by typing the values for each type of plate
Tunoc MAdkac Supnayric Zoellner separately, or by typing a value (kN/m2) in
MopTia (kM/m2)
MpdPohog | 0 | | a | _ )
the field and then pressing
LiZpaoTm uno ywvia | 0 | | o | —
PO— 0 0 the button, this value is passed
to all fields.
TpiZpaiomm 0 o
TewpoZpaam | 0 | | 0 | e You also with the option
m ] 3 .
Tprywvikr | 0 | | o | it To import
predefined load values from an existing
library of values.
~ || Eigaywyr Mpoatirn
5 , Selecting this option displays the following
Eqappoyn fiayparpr) dialog box:
—
"From Library" list, you select the predefined

load (e.g. MARLE) and the load of the marble coating is displayed. Having selected the Mobile
Loads loading, you select one of the categories defined by the Eurocode depending on the use
(A, B, C1, C2, etc.) to automatically enter the corresponding loads (without coefficients).

MpokaBopopiva Goptia ¢ ||C1XQPOI ME TPANEZLA MN.X, IXOAIKOL X2POI
C2 XQPOI ME KAGIZMATA MN.X, ZE EKKAHEIEE
Anc BiBhoBrin | C3 XQPIE XOPIZ EMNOAIA ZTH ATAKINHEH KOINOY M.X, MOYZELA

! C4 XQPOI ITA NMIDANEE ZXMATIKEE APAZTHPIOTHTEZ MN.X, AIS. XOPO
C5XQPOI MPOZBEAZIMOL ANO MEFAAA MAHSH MK, AL, ZYNAYAILN
D1 XQPOI ZE KATAZTHMATA ALANIKHE NOAHIHE, MENIKA

®optio fN/m2) EvnuBiBhoBrikng D2 XQPOI ZE NOAYKATAZTHMATA
EI A KOPOT ATAMONHE - AATEAA

Neprypapn |

Yuoc {m) 0 A X0POT ATAMONHE - MIAAKONI
= B XQPOI MPATEISN - AAMEAA
®oprio kN/m) U Cancel B XQPOI MPATDEISN - MMAAKOMI

E1 XaPOI KATAAAHAQT IMTA ZYTKENTPLEH AFAQON

Similarly, you can define your own loads by giving a name to the "Description" field, entering a

value in the "Load (kN/m2)" field and pressing the St i

permanently stored in the library.

button, the load is
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After entering the values of the loads, press the "Insert" button Bioayawyn | Automatically, in

the field to the left of the "Insert" button, the name of the load and group for the loads you

Lo=1/La=1 ]
have just entered is displayed .. (Lc=1: Load 1/Lg=1: Group 1).

Then, you define the mobile loads and by pressing the "Insert" button, the name of the load

and the group for the loads you have just entered is displayedch:z'aLg=1 =l (Lc=2: Load
2/Lg=1: Group 1).

OBSERVATION:

Only after selecting the "Applybutton'  EP@HYA | the |oads will be applied to the active level
plates. "Insert" simply inserts them into the list of those to be applied by pressing the "Apply"
button.

e When you enter the loads for the first time, and select Apply, the loadings in the
Lc=1/Lg=1] N2
.list will be applied to all plates.
¢ However, if you have already entered some loads, by selecting the "Apply" button, any
loads you have entered will be replaced by the loads of the loadings available in the

Lc=1/La="1 1

-window.

Q EXAMPLE 1:

Suppose you have already entered the permanent and mobile loads for all the plates. If you
enter new values for the permanent loads and do not enter for the mobile loads, by selecting
the "Apply" button the program will apply the new permanent load values for all permanent
loads and will reset the mobile values because there will be no mobile loading in the
Le=1/Lo=1 S W , , -
- list. So selecting the "Apply" button will only apply the loads that exist in the
list.

If in the previous case you wanted to replace the values of charge 1 (Permanent) with the new
values and at the same time keep the mobile values, should select the "Replace" button.

AvTIKOTATTAOT

So by pressing the existing values are replaced with the values you have just

Lo=1/La=1 1

set and are present in the active window .

With the "Deleteoption fuaypagn you delete the loads from a charge or from a charge group.
The values of the loads are reset to zero and the load is deleted from the loads window.

10
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X

‘Q‘ EXAMPLE 2:

Suppose you have already set the permanent (charge 1, Ic=1) and mobile (Lc=2) loads. If you
set again only the permanent loads and press the "Apply" button, the program understands

Le=1/La=1 R

that there are no mobile loads (in the .window there are none) and will replace
the permanent ones and delete the mobile charge. However, if instead of the "Apply" button

you select the AVTIRETAETAEN | ) tton , then it will replace the specific load values for that group
and charge.

There are two more options for which it is not necessary to use the "Insert" button. The first is
to use the "Add" button.
By using this button you can add loads to the existing ones you have already defined.

Q EXAMPLE 3:
Suppose you have set a permanent load of 1 KN/m2 as an overlap and you want to add,
separately, another permanent load of 2 KN/m2. You define it in the corresponding fields of

the plate types and press the "Add" button. The load is added as a separate entry in the plate.

You also have the option, depending on the type of plate, to replace individually, one price.

Type the value in the corresponding field Texpaspeioty | [0 In

TetpaépeiaT
depending on the type of plate and press the corresponding button il . This

value is entered directly and replaces any other value for the specific type of charge and type of
plate.

Finally, by selecting the "Exitbutton s

of the changes you have made.

you close the dialog box without applying any

11
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2.1.2 Selectively

a

~ Selectively and left click inside a plate. In the dialog box:

Ewooywoyn Qoprivov Mhakuw *
@apTLIOm Mavipuo Toptia v

) in the "Load" and "Group" fields you define
DapTwWoE Group 1 w

to which load and group the load you are
B T ety h: Mporaopopvo going to set will be assigned.

’ r—— Doprio Then you select the type of load.
[popukag

Ermthoyn Cancel

e Uniform
A uniform load is imposed on the entire surface of the plate. After all the elements for the
uniform load have been defined, the plates on which the uniform loads will be applied are
selected by pressing with the mouse on a point inside them.

e Serial
A sectional load is imposed on a specific area of the plate. After entering the load data,
select the plate to which the load is to be applied, then enter the direction of application
of the sectional load and finally define the area of application of the load with a rectangle
OBSERVATION:

. When you introduce a sectional load on a plate for the one load distribution is normally
assigned to the members and for the plate is obtained uniformly.

e Linear
Linear load applied to a plate. The process of imposition is similar to that sectional. The
position of the load on the plate is defined by giving the two edges of the load (start point
and end point).
OBSERVATION:

! Linear and sectional loads, as far as reactions in the members are concerned, will be
replaced by an equivalent uniform load that loads the whole plate.

MpokaBopopevo
DopTio
Finally, as far as the "Default Loadoption is concerned, everything mentioned in the

"Default" option of the Total Import applies.

Clicking on the "Selectbutton closes the dialog box and you select the plate
where the loads will be applied.

12
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2.2 Edit

i
) &
Eneizpyaoia
After importing the plate loads via the Edit command

you can make modifications.

Select the command and left-click on a plaque. In the dialog box :

Emelepyaoio Qoptivow Mhckwy o

Slab M3 - Solid - Alo AzuBdvosmy

®opmion Movia opria 1| select charge and group. From the list loads,
select a load and change the load to which it

Qpada w
belongs, its group and/or its value.

Type LC L3 TipR Status

Opoid,,., 1 1 1.00
Opoid,., 2 1 2.00

[] | KoBapiopa Kabap. Emheaxmica Undo

Epappoyr Etodog

Kobapopa
Activate the command to delete all loads on that plate.

OBSERVATIONS:
. The shipments are not deleted immediately, but the word "Delete" is written in the

"Status" column, which means that they are to be deleted.

Type LC L3 Tipr Status
Opog... 1 1 1.00 Delete
Opoig,., 2 1 2.00 Delete

L. The final deletion is done by selecting the "Applybutton Epapuoni

. Selecting this button is also necessary to apply the changes you have made to the plate
loads.

13
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Selecting the "Clean Selectivelybutton R o s T deletes only the load you have selected

in the table of plate loads. The logic and way of using the command is the same as that of the
"Clear" command.

The choice of the "Undo" button il undoes the cleanup, either total or selective.

It was mentioned earlier that using the "Clear" and "Clear Selectively" commands defines loads
to be deleted by entering the "Delete" designation in the "Status" column. The 'Undo'
command deletes the 'Delete' designation, in effect undoing the process of deleting the loads.

Finally, selecting the "Exitbutton ERilius

interface.

closes the dialog box and you are returned to the

OBSERVATION:
L. If you select the "Exit" button without first pressing the "Apply" button, all the changes
you have made will not be taken into account.

2.3 Leakage lines

The calculation of the loading surfaces resulting from the geometric division of the floor plan
surface, which are then used to calculate the design actions of the beams (surfaces whose loads
will be applied to the beams),

A
N

TpappEe
Aapponc”

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

“A:‘? EmihekTikG

OBSERVATIONS:
. The calculation of the Leakage Lines is for rectangular shaped plates or with rectangular
modelling.
. The calculation of the Leakage Lines depends on the support conditions.
. The calculation of Leakage Lines is applied to conventional slabs and not to slabs with
finite surface.

14
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2.4 Reaction Performance

=

Anodoan
AvTiSpagzwv v

%; Fuvolka

Qﬁf e — With this option the loads of the plates are assigned as reactions
to the members defining the plates. More specifically, the loads
OpolopoppLopdg are sent from the plates to the beams and nodes, based on the

geometric division made previously (yield lines) (from the plates

By Tuvolkad - IooSuvapo
N . to the beams and nodes).

§€§1. EMAEKTIEG - Ioo&UvVapD

2.4.1 Overall
@ﬁa to assign the loads of all the plates of the active floor.

2.4.2 Selectively

5 i to attach the loads of the selected plates by left-clicking its surface.

2.4.3 Homomorphism

- o
means : to assign (globally b or selectively “ , respectively) the loads of the plates to
the members, but without the geometric division of the leakage lines into rectangles and
triangles, but by reducing the whole surface, corresponding to the member, to an equivalent

rectangle.

OBSERVATIONS:

. The attribution of plate loads as reactions to members, for plates that do not need
modeling, is done with accurate distribution without them being homogeneous (uniform,
triangular, trapezoidal, etc.). The program sends loads to beams and also directly to nodes
corresponding to columns.

Y. In slabs that are defined by user-entered mathematical members (e.g. high stiffness
beams between nodes of basement walls), the loads are assigned to the mathematical
members, regardless of whether the mathematical or physical members (walls, columns,
etc.) have been selected during modelling and matching of slab sides.

15
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3. Member Loads

11}

Al'-lii")

uf?

v

Doptice MeAwvy

3.1 Introduction

Ju,

Ewgoywyn

X

&

Elooywyn Eneiepyaoia Epgdavion Avtiypaon Epycieic

S

The "Member Loads"

command group

contains the commands to import, edit and
finally display and copy member, node and

surface loads.

loads on members, nodes and finite surface elements.

Select the command and then show the elements of the member (members, nodes, finite
surfaces) on which the loads will be applied. These elements can be selected in one of the

known ways||'

.(|A?~'7

the following dialog box appears:

PopTION

TMwvia

Anoat. i(cm)

Ewgorywyr| wopTiwy

Mévipa Poptia

1B TnTa Poptiou
Tinog

Eibog

Opoldpoppa KOTAOVELNPEVT popTia

Egapuoyn oe Tonko xy

1

Anoot. | (cm) D

'

LC LG

Meptypapn

X
~ || Opada | Group1 R
. W\ ¥
| [—
0
MpokafBopopévo
PopTio
Ewoayuyr
[ ]| KaBapopa

KaBap EnthekTikd

> Cancel

The lists contain all possible types of loads depending on the type of element.

16
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At the top you select the load and the group to which the load to be imported belongs.

PEpTION Méwvipa PopTia ~ || Opada | Group 1 v
Mdvipa PopTia
Kwnta ®opTia |

1BoTnTa PopTiou

L LU

¢ Inthe "Load property" field:

B TnTa PopTiou

Tonog Eidog
Mehocg ~ || Opolopoppa KaOTaOVERNPEVT (PopTia £
Meprypagr ‘ |
LG CR :
o |

[MNpokaBoplopevo
Eqappoyrioe  Tonko xy ~ PopTio

You choose from the lists:

Tinog

Képpog
Plate

the "Press" of the item to load and

Eibog

OpOIGUO P KATAVEUNHEVE POPTIC v

Tpanegoedfig Suvapelg
TUYKEVTPWIEVES SUVANELS
Evykdpow eppokpaoia
AvgBpaoeis mhakiy

the "Speciespuorsailizon of the cargo

According to the "Type" of the element and the "Type" of the load, the "Load Property" field is
modified, some fields related to the geometry of the loads are activated and others are
deactivated, as well as the drawing of the corresponding loads on the right is modified. Fill in
the fields based on the drawing, entering a description, the values, the individual distances from
the edges and anything else required depending on the "Type" and "Kind".

3.1.1 Member loads

R

« Marking of member loads :

The loads shall be prefixed with respect to the local axis system of each member, which shall
be located by right-handed triangular coordinate system rule.

17
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In particular :
e DOKOI:

X-X is the axis of the beam with direction from the beginning to the end (red),

y-y is the axis (perpendicular to the local x-x) whose direction "pierces" the plate (green). Its
direction is always in the positive direction of the y-y universal (from bottom to top).

z-z, the third axis, perpendicular to the plane defined by x-x and y-y (local) (blue).

Y (+)

koupog (i)
¥
f

7 /1 /,L Ko - _ L

kopfog (j)

X (+)

Z(+)

e PENS:

x-X is the axis of the pole with direction from its beginning to its end (from bottom to top)
(red),

y-y is the perpendicular to the local x-x axis and facing the universal -x (green).

z-z the third axis perpendicular to the plane defined by x-x and y-y (local) (blue).

Y (+) — KouBoc ()
1
[
L= woupog (i)
/ s X (+)
z' (1)
Z(4)

Another way of defining the local axes for both beams and columns is the right-hand rule with
the thumb on the positive x-x axis, index on the positive y-y axis and the middle on the positive
Z-z axis.

Loads on members are considered positive (+) when they are opposite to the local axes.

18



SCADA Pro 25"
CHAPTER 7 "CARGOES" Structural Analysis & Design

3.1.1.1 Temperature Change Member

There are 2 types of temperature change in the member:

These two types of temperature input have no essential difference except that a temperature
difference AT from a reference temperature, from which axial stress is applied, is defined in the
temperature change. In both types there is a temperature definition of the upper fiber T1 and
the lower fiber T2, the difference of which causes bending stress.

Finally there is also a temperature load input to the nodes:

When there is a diaphragm function the beams move uniformly and not deform horizontally.
So the temperature change is meaningless because they will not sense it.

So when there is a diaphragm function, the temperature change should be applied to the nodes
which nodes have their own degrees of freedom.

A) "Transverse temperature" :

Which creates torque in the member due to the temperature difference between the upper and
lower .

For example, if we want the difference to be 20-C, we can set T1=40,T2=20 or T1=20,T2=0. As

long as the difference is 20-C.

As thickness we always define the dimension of the member in which the temperature difference is
defined.

| tnTeg PopTivy >
DépTIon Eyidpoa Bepuokpacia ~ | Quéda | Group 1 ~
|BiéTnTa MopTiou
Tonog Moptiou Eifog Coﬂ n ¥
Zz
Mehog ~ | |Eyndpoa Beppokpooia ~ i co

Nepuypagr | |
Bvw T1(C)
KeTwT2(Th
Méxog (cm) MpokaBopiouévo

Egapuoyr Toruks xy v Doprio

Id Statuz  Meprypopr

2 | [TT. 40.00/0.00/20.00/0.00/50.00

0| Aaypaen

KaBap Emhextiea
Eqappoyr
< > I ‘EEofiog i
As thickness we always define the dimension of the member in which the temperature difference
defined. The variation is by the thickness of the member.

Attention: Application to local xy produces Mz torque, while application to local xz produces
My (applies to the right and left fibre)
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B) "Member Temperature":
The left leg works in exactly the same way as the transverse temperature. To be ignored, it is
sufficient that T1=T2.

addition, a temperature difference AT can be defined, which is universal and stresses the member
with axial tension

Ergaywyn popTitw X
DépTIan Mévipa @opTia ~ || Ougda  |Group 1 ~
IBiéTnTa Toptiou
Tunog Eidog Cuﬂ m ¥
2
Méhog ~ | | Bepuokpooia Méhoug ~ L C°
. v 12
NepLypagn | ‘
A TIEC) AT(CHAE e [20 X
rd
| KewiT2rc) 0 T1
2
Mo 50 z I_ﬂ
‘ el MpokaBoplopsvo u
| Ewpapuoyr Toruks xy ~ CopTio T2
|
! LC LG Meprypapr Euoaywyi
| [ | KeBapiopa
|
| Kabfap Entkerting
< b3 Cancel
1

3.1.2 Node loads

% Node load marking :

The loads on the nodes are given in terms of the universal axis system. This means that the
"Apply to" option is always "General x,y,z".

Andiuto ZUCTNMo ZUVTETAYHEVY
Y (1)

/ X (+)
Z (+)

Positive loads are those whose buoyancy is homophonic and homomorphic on the universal
axes.
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¢ The next section of the load import dialog box is for viewing and deleting the loads you are
importing.

L

LC | LG | Nepypag Ewgarywyh

[T KaBdpuopa

I

KaBaop.pe enoyh

oK

il

< > Cancel

. Ewgaywyh | o
By selecting the "Insert" button and after you have specified a
load in the way mentioned before, this load appears in the table with all its data.

L

LC [ LG [ [Mepuypagr Ewgaywyn
1J.D.F. Towxonowa 10.00/0.00/0.00/10.00/0.00

[T KoBdpuopo

I

KaBop.pe enidoyh

DK

il

< ? > Cancel

"¢ EXAMPLE:

For example, enter a Uniformly Distributed Force (U.D.F.) that belongs to Load (LC) 1
(Permanent Loads) in Load Group (LG) 1. The numbers following the description (Masonry) are,
in order, the value of the beginning load (10.00), the end load, the distance of the load from
the beginning, the distance of the load from the end (10.00), and the angle of placement.

If you select a load in the viewer panel that you have already entered, it will turn blue and you
KaBop.pe emiloyh

L

can edit it. You can also delete it with the "Clear by selection" button

Finally, to delete all the loads that are in the dashboard, check the option next to the I "Clear"
button.

Observation:

When a temperature load is applied to the nodes, only axial forces are generated and the existence
of a diaphragm plate function is necessary
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3.1.3 Loads in Plate elements

Selecting the "Type" "Plate"

Ewcorywyr] wopTiwv *
DapTIan Méwvipa PopTia ~ | Opada | Group 1 s
IBoTnTa PopTiou
Tunog Eidog i &) ) j
Plate ~

Meprypagpn Qpoepopen Beppokpaciaki Metafohn
pappikn Seppokpacuaki MeTafohr
0

T (kNfm2) |0

0 0
0
MpokaBoplopévo
Epappoyios | Tonikégz v DopTio

LC LG Teprypapn Ewoayuyr

[] Kabapiopa
KabBap. EntherTika

> Cancel

You have the ability to set a Pressure, and the ability to enter a Temperature Change load for
the finite surface elements has been added.

3.1.3.1 Temperature Change Plate

More specifically, for the Plate (shell) elements the Uniform Temperature Change charge and the
Linear Temperature Change charge were added.

- The Uniform Temperature Change causes membrane deformation within the plane of
the element, while

- The Linear Temperature Change causes bending deformation.

OBSERVATION:

!

It should be noted that the two loads for the plate element, the Temperature Changes, can
be included either in the same load or in two different loads.
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¢ Ifyouinclude both loads in the same analysis scenario you will get cumulative results
but on one load (the first).

¢ [fthey join two different loads to obtain separate results, each load MUST goto a
different analysis scenario.

The procedure to follow is as follows:

Oplopoc PopTIoNg %
[ ]18iov Bapog | Mpap. Ozppokp. MeTaBohr v| | B f
LC  LB.  Meprypapr diaypagpr

1 Mar  Mdwipa dopTia
2 Oyl KivnTd dopTia Aigypagr
3 Oyl Op. Beppokp. MeTaPohn DopTiew

Aiaypagpn
ohov Tuwv
DopTiwv

o]

Scenario X
EnavapiBpnaon
. Advanced
K
Supav | o v U Multi-Threaded Solver
[ Axipaen Ovopa Op.Bepp.MeT.
Seismic E.A.K. (Static) (0) Avahuon | Static s
Seismic E.A.K.(Dynamic-eTi

Static Ou.Bepu.MeT. (2)
Static Mp.Bgpp.MeT. (3)

jilzcs Static Tuppetoyn PopTioewy
1B16TNTEG
Static Op.©epp.Met Static

LC LG LG2 LG3

Lc1 000
|Lc2 om0
[Lcs 100
LC4 000

| Etod

m-qmm-humI
+
>
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Scenario X
EnavapiBunan
a Advanced
Kpfov | oy > I:|Multi-ThreacIed Solver

OBSERVATION:

Seismic E.A.K. (Static) (0) Avaluon | Static -
Seismic E.A.K.(Dynamic-eTi) (:
Static Op.Oepy.MeT. (2 Tonoc  |Static -
| Static Mp.Ozpp.Mer. (3) i
TigmTeg Tuppetoyn PopTioswy
Mzhn Static 'p.Oepp MeT.Static
PopTioselg 981
N mfsec? .
IC LGl LGZ LG3
Neo 3 LC1 000
4 LC2 000
ESo g | LC3 000
- LC4 100

SCADA Pro 25"

Structural Analysis & Design

. For the Plane elements (Stress, Strain, Axisymmetric) there is the possibility of imposing only

Uniform Temperature Change.

3.1.4 Loads in Solid elements

Selecting the "Type" "Solid"

Regarding the loads, a new option has been added to the import of the load in the Solid
element

2

4



SCADA Pro 25"

CHAPTER 7 "CARGOES” Structural Analysis & Design
OOy LIV (POPTILIY x
OdpTIOM Mévipa CopTic | | Opada | Group 1 w
[BotnTa Coptiou i — 7 7
Tunog Eidog
Solid w | |Mieon “

MNepuypapn |

T gm0 ]

=
U

[

[

=
U

MpoxaBoplopsvo
Epappoyr Face 1 v DopTio
LC LG MNeplypogn Euoayuwyr
1 Kafdpiouo
KaBop EnthewxTuia
< > Cancel

The load that can be introduced in Solid is a pressure load (as in Shell) except that the face to
which it will be applied must be defined according to the following picture

OBSERVATION:

' Grief is positive.
The vertical loads are placed on face 3 and the corresponding vertical loads on the wall surface
on the inner face will be placed on face 6 and on the outer face on face 5.
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In the picture above, a compressive load of 15 kN has been introduced on face 1.

OBSERVATION
The OUT file initially contains the Solid Elements data

ApLBudg EtoLyEimv
|Bp1Bpde Tewpetpixiv IS L0THTGY

| TEQMETT PIHKZAZ ITCIXETIRZ

|
RpiBn Tuxvétnto ALPHA (X) ALPHA (Y) ALPHA (Z) G (XY)
Yhix. E (XX) E (YY) E(ZZ) - [XY) 7 [XZ) 7 (¥Z)
1  0.250E+02 0.100E-04 ©0.100E-04 0.000E+00  0.125E+08
0.300E+08  0.300E+08  0.300E+0%8  0.200E+00 0.200E+00  0.200E+00

1 Kotoweunuévo 1 15.000

In the picture above, the material used is indicated with its characteristics and a load applied
to face 1.
The following are the surface data of the surface

AEACMENZ ENTSANEIAFGH ITOIXEIGN

ApL1Bp. ———————————————— Fuvdrouohoyig———————————————— I&.Eatovepunuevo #opT Lo
EtoLly. I J E L I* J* E* L* Yk, £1 22 23 24

1 185 183 152 154 186 1584 153 155 1 Q Q 1 Q

2 154 152 121 12 155 153 122 124 1 Q Q 1 Q

3 123 121 =1 9 124 122 91 93 1 Q Q 1 Q

4 92 S0 59 61 93 91 60 62 1 Q Q 1 Q

5 183 181 150 152 184 182 151 153 1 Q Q Q Q

More specifically, the number of the element, its 8 nodes, then which material property it obeys
(here it is all 1) and finally which load and which load it obeys. Here we see that the first 4
elements, under F3 have the value 1 which means that in loading 3 they have received a load
with property 1 i.e. the distributed load with the value 15 kN applied to face 1.

changes in terms of the effects of the movements and rotations of the nodes.

What's new is in the trend results. More specifically, 6 stresses are calculated, 3 principal and
3 shear stresses ALWAYS IN THE TOTAL SYSTEM OF CONDITIONS.

NODE SOLID ELEMENT STRESS

ELEMENT LCAD LOCATICN 5-XX 3-YY 5-ZZ 3-X¥ 5-YZ 3-IX
1 1 1 -0.285032E+00 -0.327794E+01 0.329177E+01 0.113687E-12 -0.26533%E+01 -0.T710543E-13

2 -0.285032E+00 -0.327794E+01 0.328177E+01 -0.2 6E-01 -0.26538%E+01 -0.177321E+00

3 -0.285032E+00 -0.327794E+01 0.329177E+01 0.2 6E-01 -0.26538%E+01 0.177321E400

4 0.669828E+00 -0.389153E+01 0.336003E+01 0.632121E-12 -0.318938E+01 0.234217E-13

5 -0.123%8%E+01 -0.266435E+01 0.322352E+01 0.227374E-12 -0.211840E+01 -182016E-12

€& -0.442730E+00 -0.358511E+01 0.181362E+01 0.703661E-12 -0.299481E+01 -0.170530E-12

7 -0.127334E+00 -0.297077E+01 0.466993E+01 0.227374E-12 -0.231297E+01 0.234217E-13
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These stresses are calculated for each element (ELEMENT column) for each load (LOAD

column) at 7 different points:

At the centroid (point 21 in the original figure) and at the centres of the 6 faces (22-27 in the
original figure). That is, point 1 is 21, point 2 is point 22, etc.

For an easier understanding of the above trends and how they develop on the surface, |

attach the figure below.

The convention for shear stresses is that their indices mean:

The first indicator is the axis along which the plane in which the shear stress acts is perpendicular.
The second is the axis that is parallel to this trend. It is shown

that for shear stresses aij = gji

A Axis 2

A Axis 2 A Axis2

A
¥ Axis 3

a. Examples of membrane direct stresses, S11

——,
A Axis 2

A S

r

t ‘5;1 Axis 1 % e

pAXIs3
b Examples of membrane shear Stresses, :
S12 (S21 stresses similar) Axis 1 Axis 1
> >
A EY
A Asxis 2 Axis 3 Axis 3
d. Examples of e Examples of plate
membrane direct transverse shear
stresses, 522 stresses, S23
/ Axis 1
¥ Axis 3

c. Examples of plate transverse shear stresses, S13
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3.2 Edit

ALETY
u

Emeiepyaoio

of existing loads on members, nodes and finite surface elements.

3.2.1 Overall
Am“ To process in total all the loads present in the active level. Select the command and in the
«~—| dialog box:
|[duoTtnTeg PopTioaw ot
DdpTION Mavipo Coptia “ | | Opdda e
[&6TnTa CopTiou
Tunoc @opTiou Eidoc
Méhog | Qpoldpoppa KeETOVEUNUEYD PopTia e
MNepuypapn | |
T ) :
Muvia
D MNporkaBoplopsvo
Eqapuoyr Taruwd xy “ TopTio
ld  Status  Meprypagn 2
3 S.R.M1(1)-0.97/-11.48,0.00/405.18/0.00 [ Ahoypopn
5 S.R.M1{1)-11.48/-11.48134 827217 68/0.00
7 SR M1y -11.48/1 654322 32/0.00/0.00 Kabap Enhertud
11 S.R.M1(1)-11.48/-0.68/105.83/0.00-0.00
13 SR M1(1)-2.92411.48/0.00/.240.17/0.00 v Eqapuoyn
< I : o r r > 'ESofog

you are given the option to change or delete these loads altogether. Simply selectifzte
item and from the list, the load you want to change and make the changes in the fields above.

For example, if you want to change the total load of a masonry in all the members where it has
been applied, you simply select it and change it. After the changes are complete, you press the
"Apply" button.
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By using the "Clear. Selectively" to delete the load you have already selected.

Pressing the button does not automatically delete the load, but the word "Delete" is displayed
in the "Status" column, indicating that it is to be deleted. If you press the "Clear" key again, the
"Clear" key will be deleted. Selectively" the deletion is cancelled. The definitive deletion is done

by pressing the "Apply" key.

. v Aaypogn . - .
The "Deleteoption ﬂ works in a similar way and refers to a mass deletion of the
level loads. For its operation, it is necessary to check the option in front of the "Delete" button

Y .. The deletion of loads is not immediate. The final deletion is done by pressing the "Apply"
button.

3.2.2. Selectively

ur

To edit single member, node or surface loads.
Call the command select one or more members, nodes or surfaces and then press the right

mouse button to indicate the end of the selection and the following dialog box appears:
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|duoTtnTeg PopTioaw ot
Ddprion | Mévipa opTia ~ | |Opada | Group 1 e
[BotnTa Coptiou
Tunog MopTiou Eidog ; ; '\, \ﬂ
Méhog | | Opoudpopea soTavepnusva gopTia v i [rmm— ]
«disi— odis)e
Mepiypapr | |
Teibtm 0| 3
Muvic
III MpoxaBoplopsvo
Epappoyr Tormwsd xy v DopTio
|d Status  MNeprypogn
1 U.D.F. 8.00/8.00/0.00/0.00/0.00 (1| maypapd
2 S.R.M3{1)-0.76/-8.70/0.00/153.68/0.00
4 S.R.N31)-8.70/-1.32-286.32/0.00/0.00 KoBap EnerTicg
Epapuoyr
< > | 'EGofiog |

The loads are displayed at the bottom of the window. The list contains the loads of the selection

you make regardless of type of item and is displayed by selecting the
Tunog @optiou

Press

EXAMPLE:

In the example in the figure for a selected member, there are the reactions of the P1 slab (S.R.
Slub Reactions) and a Uniformly Distributed Force (U.D.F.) masonry load.

Selecting a load displays its values at the top of the window where you can change them.

OBSERVATION:

In the new version of the program, by selecting a load in the list, all loads belonging to the same
load and having the same value are automatically reddened in the 3D representation of the

vector.
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A IBIGTHTE

1516t Teq DopTitsv

®épTion Méwvipa ®optia

[&i6TnTa PopTiou

Tonog Gopriou EiSog W ’\ \‘ﬂ

Mélog | Ouoi6uop@a kaTaveunuéva goptia v | [—]
: odisio  odis.o
Mepypaepry \ ‘

Tyrhi kN/m) |8

Anoor.i fom) \0 ‘ Anoot.j em) [0 ‘

Twvic 0
MpokaBopicpévo

Epappoyri Toniké xy v @oprio

Id  Status  Mepiypaori ~

76 S.R.M3(1) -0.76/-8.70/0.00/153.68/0.00 O e
80 S.R.M3(1)-15.06/-15.06/166.18/0.00/0.00

82 S.R.M3(1) -1.25/-15.06/0.00/323.82/0.00 KaBap Enlextik
88 S.R.N4(1) 12.22/-12.22/0.00/0.00/0.00

[0 [ | UDF 800/8.00/0.00/0.00/0.00 . Egappoyry
< > 'ESobog

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

You can delete a load by selecting it and pressing the "Clear" button. Selectively". Pressing the
button does not automatically delete the load, but the word "Delete" is displayed in the
"Status" column, indicating that it is to be deleted. If you press the "Clear. Selectively" the
deletion is cancelled. The definitive deletion is done by pressing the "Apply" key.

. v  Aaypoph I . . :
The "Deleteoption d works in a similar way and refers to a mass deletion of the
level loads. For its operation, it is necessary to check the option in front of the "Delete" button

4 .. The deletion of loads is not immediate. The final deletion is done by pressing the "Apply"

button.

In addition, you can choose to edit loads by:

11 Fevikad

|

] Mahwv Aokuv

L
-

|

] Mahwv Inihwy

L
-

|

Kapfuw

-
P
-

|

ETTup cvELoK uy

—
-
-

|
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So by selecting the loads of one item category only, even if you select other item categories in
total (e.g. with a window), the loads that will appear in the list will only be for the "per"
selection.

U |
ul
General is the same as the comman and displays the loads of the selection you make

Tunog @optiou

regardless of the type of item and are displayed by selecting the Type

1816 Teq DopTivav

Goprion | Mévim Gopria | |opssa | Group 1

1818t Goptiou
Tinog Goptiou Eifog

L]
] 3
] e

Egapuoy T xyx v @optio

ld  Status  Mepiypoor

SRM1(1) 0.00:-0.32/0.00 O
SRM2(1) 0.00/-0.32/0.00
SRN2(1) 0.00/-0.28/0.00 KaBop Enderru
SRI14(1) 0.00-6.11/0.00
SRM1(T) 0.00+-0.55/0.00 Eqappoyi
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3.3 Show
s
2% to display the loads on members, nodes and surfaces, either by level or in total, either

by vector or by number.

The display of numbers can be done in the plan view and in the three-dimensional
mathematical model while the graphical display of the vectors is done only in the three-
dimensional mathematical model.

Select the command and in the dialog box:

Epepoonion QopTivay -

PopTan Avepoc 0 Cpe_p-Cpi Group 1 Irdbpeg X2
dapman LGl L2 LG3 LG4 LGS LG hﬁ' A A
1. Mévipa dopTia oM 0 ON
2. Kivrra dopTia COFF 1 OM
3. Avgpoc 0 Cpe_p-+HCpi OFF
4., Avzpoc 0 Cpe_p-Cpi OFF -
<! o - >

B-3d Truss B-3def KopPocg Plate [Inhaxzc

KhAipoka (1 povada popriou ) om Epepawvion we | Avuapa w | Cmpn

©ikTpo 1 And | 0 | E= | al | Eppénvion Ohcov oK

i I Anokpuwn Ohoww I Cancel

at the top and in the Load column, the loads you have defined are displayed, with the
corresponding description for better and immediate monitoring. The remaining columns refer
to the Load Groups (LG Load Groups) that each load contains.

Each column contains an ON or OFF switch in the charge groups you have already defined. The
ON option is changed to OFF by clicking on it.

The above image shows four loads Permanent, Mobile and two winds. Each load contains a
default LG1 group which includes all the loads of each load. For Permanent loads the LG1 display
is ON while for Mobile and Winds it is OFF. In this state only the Permanent loads will be
displayed.

Frafpec X7
AJA

1] OM
ANESN
2 OM

In the "Levels" section you can display the loads per level by clicking on the ON
and OFF of each level respectively.

Select the 3D view of the model to display the loads on the screen.
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The next options concern which items the loads will be displayed on.
[+]B-3d [+]Truss B-3def Kopfoc  []Plate [ Inharsc

v Tiun
and l to display the price of the loads.

. Khipaka (1 povada mup‘ﬁuu}lil cm .
The next option concerns the scale of the graphical

representation of the load cells. Enter how many cm a unit of load corresponds to.

Espenion wq
Avuopd
The next option is how to display - ._|AD loads.

You can choose to display a vector or a number. The vector is only displayed in the 3D
mathematical model. If you also check the "Value" option then values are also displayed in the
graph of the loads with the vectors.
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Koppog  [v]Plate [ Mhakec
" T ApIBGE v [ T . .
In addition, by selecting HIpEVIET (06 , inside the plates, in the 2D

visualization, the values of the plate loads are displayed.

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

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

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

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

[BotnTa @optiou

Tunog Eidoc
Mehog || OpOLOMOpQO KOTOVERNUEYD POopTIa
. GLODPO KO TOVEUNUE U
MNeprypapr Etpenteg Pongg M
Tpanzdozibnc u.’:u'-.'c':usl_:;
T i kN/m)  |EUvkEVTpWLEVES Buvdpelg F
Eykapoa Bepuokpaoia C
AnooT. i fom) .l!'.'-.-'Tll.;:pE[UEl._q nAQKLIY T
Bzpporpooia Méhoue

MNpokaBoploysvo

Epappuoyr Tomwsd xy w DopTio

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

Eupdven o [Awaa v |
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dikTpo ;. And | 0 | It | a
Finally, in the Filter option you can specify a range of
values for the loads you want to display.

| Eppavion Ohowy |

| Andrpun Oy |

commands allow the loads to be shown or hidden globally, converting
Da K,

LC L1

Lc1 OFF
Lcz2 OFF

Kivn

LC LG1
LC1 aM

all the loads in the list to | <2 ON and respectively.

NOTE:

In the dialog box of the cargo display, two new possibilities have been added: depending on the
type of cargo and on the range of values of the specific type.

Hepavion DopTiwy x '
®opTian Kivnra dopria ZraBuec XZ :
LC LG1 LG2 LG3 LG4 LG5 LG6 LG7 LG8 LGS LG10 AfA
LC1 ON ON 0 ON
LC2 ON 1 ON
2 ON
3 ON
4 ON
— 5 ON
B-3d Truss B-3def KopBog Plate [CJNAakeg
KAipaka (1 povada popriou) 10 cm  Eppavion wg  Avuoua v T
QMTDO : And 7.2 2e 7.2 EUCDdVIOn OAwv OK
Opoidpoppa karavepnuéva gopria (Mé v~ | Anokpuywn OAwv ] Cancel

Tpaneloaidng duvapeg (MéAog)
SuyKevTpwpéveg duvape (Méhog)
Eykapaia Beppokpacia (MéAog)
Avmdpacag nAakav (Méhog)
Bzppokpaacia MéAoug (MéAog)
Auvapag (KopBog)

Ponéc (KopBog)

Kabilnozig (KopBog)

Zrpoig (KopBog)

©zppokpacia (KopBoc)
Avmdpacag nhakwv (KopBog)
Micon (Plate)

Opoiopoppn Oepuokpacakn MeraBoAn (Pig
papuikn Ozppokpamakn MeraBoAn (Plate)

For example, in the following vector, all types of loads are initially selected to be displayed:
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By choosing to display only the uniformly distributed loads, only the corresponding loads are
displayed:

Finally, in the "Filter" indicator you can enter a minimum and a maximum load value in order to
display only the loads with values in this range.
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3.4 Copy

e
N

Avtiypagn

to copy plates and loads from one level to another.

OBSERVATION:

Use this command only when you have a standard floor, i.e. when the floors are exactly the
same. Otherwise, copying will only be applied to the slabs that are exactly the same as those of
the original floor.

Call the command and in the dialog box:

AvTtypopn PopTiwy - MAcKWY v
Mhakec
MAAKEZ ~ Yndpxouoa ITapn 1-300.00 v

Na avtiypagei atic orabpec

Ané | 1-300.00 ~ Euwc kat 3-300.00 ~

AvTrypaepr PopTiwy MNMiakuv

PopTia

[V]POPTIA  [v] AvtiardoTaan Tuvohwd | Na e
Dead Load Group 1

LC LGl LG2 LG3 LG4 LGS LG6 LG7 LGE LGS
LC1 ON

LC2 ON

< >

Apply EEobog

The upper part of the dialogue box is about the plates and their loads.

Specifically check the "PLATES" option if you want to copy the plates from one level to
another.

You also specify the level you want to copy ("Existing Level"), as well as the level or levels to
which the copy will be made.

The "Copy Plate Loads" option allows you to copy the plate loads as well.

The bottom part of the dialog box refers to the additional loads you have entered (masonry, linear,
concentrated, etc.). TR
Check the "Loads" option if you want the loads to be copied and select ON on the log | o; oy

you want to copy. LC2 ON
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Using the "Replace" option will replace the loads, if any, on the other floors.

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

With the option "Total: YES OR NO" you copy the level loads in total or selectively per Group and per
charge (LC).
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3.5 Tools

o

22 .
%Eg Koatovour ®optiou oz Emupavela

Ewgaywyn ®opTiwv amo ApxEio
csv
@ @ ®optia Moivag

Epyodeic QopTia ZKoAWY
v

3.5.1 Load Distribution on Surface
Command for automatic load distribution to surface elements
The new version of SCADA Pro includes a new tool for automatic load distribution and

performance on surfaces simulated with finite surface elements.
Select the command and in the dialog box that opens set:

Autoporn Kerovopn ®optiou oz Enupaveaia =
. . - The type of load by selecting from the
ovIpa LopTia il .
— Ha e already defined loads and the
Opada Group 1 > corresponding group.

EromEia Karavopnc

Empavaa

Migypa 20 w e

EmAoyn ypapika

dopTio

Dwopa
Kopupés  Tipr (kM m2) FuvTeraypsves (om)

1. |Emhoyn | |0 | Not Pick
z [k |C | Not Pick
3. |Emtem] |© | Not Pick
4. [Emio | |0 | Not Pick

2 H Evigia emipavaa pe
opIopo 3 onpeioy

Karavopn

3 ‘Etodog
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In the Surface field

Enpaveia

v | |PLATE w

Nheypa 2D
Mheypa 30

Select the type of surface to which the surface or surfaces be loaded belong.

'When more than one surface has been  Enwpdveia
defined with surface .eIem.ents then you NA2ypa 3D
select the corresponding grid.

“ [ |PLATE W

o . L
Emhoyr) ypagika | | 51/1/2
51/2/2
. . . s1/3/2
When a 3D Grid includes it appear in the more subgroups,  these [gi/as2
list: 51/5/2
51/6/2
51/7/2
s1/8/2
s1/9/2
51/10/2
51/11/2
51/12/2
51/13/2
51/14/2

Enthoyf) Ypagikd |\ ton.

The selection of the grid to be loaded is done graphically. Press the
The dialog box is automatically
closed and you are asked to point to
the surface to which the load will be
applied by left-clicking on a surface
element.

The dialog box reopens with the
graphically selected surface
recognized

#

s
&*
#*
&
*
#*
&*
&*
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In the Load field give a characteristic name for the load.
You are then prompted to specify how the loads are to
be distributed on the selected surface.
The definition can be done graphically:
e With its 4 vertices and the corresponding values
of the load.
e With any 3 points of which the first two define a
line where one value of the load will be applied
and the third point the altitude where the other
value will be applied.
The points may not be coplanar and its outline may
include lines, arcs and circles.

In detail in:

3.5.1.1 Flat surfaces:

A

" EXAMPLE 1:

Set the 4 vertices that define it by pressing the keys in succession
vertex, as described in the picture

SCADA Pro 25"

Structural Analysis & Design

Avtoparn Katovopr] ®optiou ge EmL.. n

®apTion Mévipa ®opTia
Opada Group 1
TTorksia Katavoprg
Enipaveia
MAéypa 30 | |PLATE
Enihoyr] ypopika | | S1/13/2
DopTio
Ovopa

Kopupég  TipR
1. | Emhoyd | | O
2. | Emroyr | |0
3. | Enroyr | |0

4. Emhoyq |0

TuvTeTaypsveg (cm)
Not Pick

Not Pick
Not Pick

Not Pick

Evigia snipaveia
[ pe opiops 3
anusicov

KaTavopr

EEobog
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DopTio
Ovopa  MIEZH

Kopupeg  Tipn ZuvTeTaypeveg (cm)
048.3 , 1094.3 , 300.0

1. | Emhoyrp | O

2. Enhoyr; | O 047.7 , 634.6 , 300.0

3. Enhoyrj O 0948.3 , 1094.3 , 0.0

Enthoyii E 947.7, 634.6 , 0.0

In this way the coordinates of the 4° points are automatically recognized and complete the list of
coordinates.

e

Then set the pressure values in KN/m2 for the 4 points
DopTio
DVUIJU NIEEH
Kopupeg  Tipn ZuvTeTaypeveg (cm)
048.3 , 1094.3 , 300.0

1. | Emhoyry | 10

2. [ Enoyq | | 10 047.7 , 634.6 , 300.0

0948.3 , 1094.3 , 0.0

L

Enthoyry | | 30

2. [ Emdoy | | 50 047.7 , 634.6 , 0.0

Katavopr and Etodog

Finally press the button.

The distribution of loads on the selected surface is completed and the graphical
representation is displayed on the surface mesh elements that simulate it.
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3.5.1.2 Successive surfaces:

L

‘Q " EXAMPLE 2:

It is also possible to automatically distribute the pressure to successive surfaces.

(S

p
«
«
% e
oo
g

i
o e
¢ e

o]
L
¢ e
.
s

bbb bbb s s b
L 1
bbb b bbb bbb

@

IO E W
R S S
P P
bbb b b bbb bbb
[ A A A A
P S S
[ A S
I e = I
[ P A S A P 4
L e = S S}

P
P

P
P P G P S §

PSS S S S
L o B
bg8, .

The procedure followed is very similar to the previous one and the differences can be found in the
following points:

Avtopatn Katovopr) ®optiov oe ETL.. -
®apTion Mévipa ®opTia w
Opada Group 1 v
ZTorKeia Katavoprg hd
Emipaveia
MAg&ypa 3D v | |PLATE v
Enihoyr] ypagika | | 51/13/2 v . ] )
. With the Graphics option you show as before
Bt an element of one of the successive surfaces.
Ovopa
Kopupeg  Tipn ZuvTeTaypéveg (cm)

1. | Emhoyry | |0 Mot Pick
2. Enihoyi i] Mot Pick
3. Enihoyi i] Mot Pick
4. Emdoyip | O Hot Pick . Check the "Single surface with 3-point

— definition" option and the 4" vertex is automatically

Eviaia EnHpavela A
2 ||[¥lpeopiops 3 disabled.
TNUENW
KaTtavopr
4
3 EEodiog
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Avtopatn Katavopur| ®optiov os EmL... -

DapTion Mévipa ©opTia W
Opada Group 1 v
ZToryeia KaTavoprg v
Enipaveia
Mhéypa 3D v | |PLATE v
Enihoyr| ypagika | | S1/13/2 v
DopTio
Ovopa | MEZH :
. : . L . Enmihayr
Kopupég  Tipr ZuvTeTaypveg (cm) e Similarly to before, via the button
1. | Emloyf | | 10 9483, 10943, 3000 you show the 3 vertices that define the single
2. | Emihoyry | | 10 855.4, 0.0, 300.0 surface.
3. | Emhoys | | 50 947.7, 634.6, 0.0
4. Emhoyny O Mot Pick
Evigia enipaveia
2 |_|£ oplops 3
onusiov
Katavopr
q
3 Efodog

¢ Then set the pressure values in KN/m2 for these 3 points.

Karavopn

EEpdog

¢ Finally press the and button.

¢ The distribution of loads on the selected (with the Graphics option) surface is completed
and the graphical representation is displayed on the elements of the surface mesh that
simulates it.

Enhoyr ypagika | | S1/13/2 v
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¢ Inorder to distribute the loads to the next remaining surfaces, select the command

p

Epyodeia . . Enthoyi] ypapika
¥ again and from the dialog box and show a
surface element of the next surface, which is automatically recognized and displayed in
51/11/2 v = .
the window . Again/ “TTYeHT
EEpdog

¢ Follow the same procedure for the third surface in the row.
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3.5.1.3 Curved surfaces:

\ i

Y EXAMPLE 3:

Y

e
e
.
e
e

”
s
.

-

D T T T SRS S e

D

PR

Select graphics with left click.

+
+
4+
4+
+
+
4+
+
4+
.

AuTtopatn Katavour ®opTiov ot ETL... n
@apTIO Movipa ©opTia v
Opada Group 1 v
ZToryeia Katavoprg W
— Check the "Single surface with 3-point definition"
H th . . .
Mépaad v | [PLATE o option and the 4™ vertex is automatically disabled.
Enihoyr) ypagika | | S1/14/2 v |
Set the 3 vertices that define the single surface via the
DopTio
Ovopa | MIEZH Enthoyr)
: : ; 1 button.
Kopugeg  Tipr FUNTETaYpEvEE (Cm) ) .

1. [ Emroy | [ 10 154.3, 1094.3, 300.0 Set the pressure values in KN/m2 for these 3 points.
2. | Emihoyi | | 10 948.3 , 1094.3 , 300.0
3. [ Ennoyq | |50 492.7,1255.0, 0.0 Katavopr and Eodog
4. Emhoyr |0 Mot Pick

Eviaia emipaveia

2 [+] pe opiope 3
anusiov
Katavopn
4
3 EEodog
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3.5.2 Import loads from file

SCADA Pro 25"

Structural Analysis & Design

NEW command that now allows you to import into your vector epic loads from an Excel file

that can be in the format *.csv, *.xls, *.xIsx.

This function is quite useful, especially in cases of foundation analysis where superstructure
loads are applied as epicyclic loads at the beginning node of the columns leading to the

foundation.

NOTE: Recall that the epicometric loads in SCADA Pro are applied in the global coordinate

system.

Calling the command displays the following dialog box

Ewgoywoyn QopTiwav amo ApyEeio x
®opTIan Mévipa fopria ~ Opdda | Group 1 w
Apysio |

i

ApiBpoc Keviw Mpappdw

AN e svie, o oy
Koppog  [B() ~

Pl [c@ v

Frk) o) v

P [E@® -

My (knm) |F(8) v

My (hm) [G(7) ~

mzgm) W@ v [ ] z 2 Ty

Anddoan DopTiny Mz avTypadgpr) Kal EniKaAnarn

avnoroiynon | Fx (N~ | [Py (N0 | [Pz ()~ [ Mx (N | My (RN Mz (RN KopPog

v+l CHN | NN | N § CN N | O e
e e S S| | . ER—
KaBapiopac

Exit

There are two ways to import loads from the file you have: a. The

automatic way
B. By copying and pasting

a. The automatic way

A REQUIRED condition in the automatic mode is: before importing the file to match the original

nodes included in Excel with the nodes of the operator in SCADA Pro.

For example, the following is a prop reaction file from SAP2000.

49



SCADA Pro 25"

CHAPTE R7 IICARG O ESII Structural Analysis & Design
1

2 Joint F1 F2 F3 M1 M2 M3

3 SAP KN KN KN KN-m KN-m KN-m
4 |1 6,255 7,641 759,589 -10,5952 8,4675 -0,0124
3|2 -1,519 9,266 1088,696 -12,6444 -1,5622 -0,0124
6 |3 1,286 10,464 895,447 -14,1497 2,0563 -0,0124
7|4 10,854 -3,341 998,819 3,5719 14,4527 -0,0124
8 |5 6,444 -2,451 535,851 2,4243 8,7985 -0,0124
9 |6 -1,817 -3,118 749,784 3,3327 -1,8589 -0,0124
10|7 13,02 -9,788 1033,945 11,9775 17,2825 -0,0124
11|8 -16,535 13,395 906,307 -17,8875 -20,8914 -0,0124
12 |9 -17,992 22,366 1025,771 -29,4264 -22,7368 -0,0124
13 (10 20,9 -19,025 1022,569 23,9284 27,4834 -0,0124
14 |11 -7,468 0,665 588,194 1,7425 -6,9445  -0,00806
15 |12 1,565 -7,644 569,862 5,798 -1,9269 -0,0086
16 |13 -14,954  -18,432 3454,846 -15,8908 310,1293 -0,0261

The first column is the numbering of the nodes of the operator in SAP2000. So before you
import the file, you need to create a_ new column, for example immediately after the nodes
column, and there next to each SAP2000 node you will write the corresponding SCADA Pro
node.

Joint Joint F1 F2 F3 M1 M2 M3
SAP | SACDA KN KN KN KN-m | KN-m | KN-m
6,255 7,641 759,589 -10,5952  8,4675 -0,0124
-1,519 9,266 1088,696 -12,6444 -1,5622 -0,0124
1,286 10,464 895,447 -14,1497 2,0563 -0,0124
10,854  -3,341 998,819  3,5719 14,4527 -0,0124
6,444  -2,451 535,851  2,4243 87935 -0,0124
-1,817  -3,118 749,784  3,3327 -1,8589 -0,0124
13,02 -9,788 1033,945 11,9775 17,2825 -0,0124
-16,535 13,395 906,307 -17,8875 -20,8914 -0,0124
-17,992 22,366 1025,771 -29,4264 -22,7368 -0,0124
20,9 -19,025 1022,569 23,9284 27,4834 -0,0124
-7,468 0,665 588,194 1,7425 -6,9445 -0,0086
1,565  -7,644 569,862 57798 -1,9269 -0,0086
-14,994 -18,432 3454,846 -15,8908 310,1293 -0,0261

=]
=]

=
=

[ %]

= 51 e e Y oY T w m Y e T Y Y

A A A A AR A= A T A F A PR A

w
%]

In the above table, node 1 of SAP2000 corresponds to node 5 of the vector in
SCADA Pro, the 2 with the 6

coke. By pressing the button

Ewgoywyn ®optivv ome Apyzio X
bopman Méwipa ®opria ~ OpdBa | Group 1 ~

Apyeio | ..... |

: 5 . R . -
Apyziou PopTiwy

AvmaTorgia

enter the file.

Then, from the "Load" and "Group" options, you select the load and the group to which the
loads to be imported will belong. In the "Description" field you optionally write a description
for this load.
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ATTENTION!
Excel file loads can only be assigned to one load. If you have loads that you want to import into
multiple loads, you must have a different Excel file for each load.

Then and in the section below

AvmiaTongia
ImAn EuvTeh.

Kopfog  |B(Z) ~
Fx(kM) |C(3) ~
Fy() D@ ~
Fz() |E(3) ~
Mx (kNm) |F(8)
My (tim) |G (7)
Mz (kNm) |H (@) ~

' ' ' ' ' '

indicate from which column of Excel the nodes, forces and moments will be read in order to
match them with those of SCADA Pro.

More specifically:

- Inthe "Node" option you indicate the column of Excel where the nodes (Attention!) of
SCADA Pro that have been mapped in the previous step with those of SAP2000 are
located. It is the additional column that you previously created in Excel.
Correspondingly for each size you declare the column where the sizes from SAP2000
are located.

- In the column "Co." you define a numerical coefficient by which the load magnitudes
will be multiplied.
NOTE: Important here is the sign, in order to transfer the loads to the nodes with the correct
times based on the convention of epicomponent forces and moments on the universal axes in
SCADA Pro that you see in the following picture:

fFZ -

z e

. ) Apifpoc Kzvoy Mpappoy IZI
- In the "Number of Blank Linesoption you enter the

number of first rows in Excel where they are rows that do not include the intensive
quantities.
For example, for the following Excel
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=
=

20,9 -15,025 1022,569 23,9284 27,4834 -0,0124
-7,468 0,665 588,194 1,7425 -6,9445 -0,0086
1,565 -7,644 563,862 35,7738 -1,9269 -0,0086
-14,994 -18,432 3454,846 -15,8308 310,1293 -0,0261

=
=

[ ]
w

CHAPTER 7 IICARGOEsll Structural Analysis & Design
7
2| Joint  Joint F1 F2 F3 M1 M2 M3
3| SAP | sACDA | KN KN KN KN-m | KN-m | KN-m
41 5 6,255 7,641 759,589 10,5952  8,4675 -0,0124
5 2 s 11,519 9,266 1088,696 -12,6444 -1,5622 -0,0124
6 3 7 1,286 10,464 895,447 -14,1497 2,0563 -0,0124
7 [a B 10,854  -3,341 998,819 3,5719 14,4527 -0,0124
a5 ! 6444 -2,451 535,851 24243 87985 -0,0124
9 [6 "3 1,817  -3,118 749,784  3,3327 -1,8589 -0,0124
107 3 13,02  -9,788 1033,945 11,9775 17,2825 -0,0124
18 2 16,535 13,395 906,307 -17,8875 -20,8914 -0,0124
129 1 17,982 22,366 1025,771 -29,4264 -22,7368 -0,0124

1 "1

r r

1 1

r r

1 1

r r

1 1

w
=]

the number of first lines containing headings and not sizes is 3. The first line of intensive
magnitudes is the fourth line. So the number of blank lines is 3.

Eheyyog
- By selecting ARXEOY | the program checks the Excel data and in case of errors they
are displayed in the following window

Line 1
Line 2
Line 3
Ci kdpPol yia anddoan popTicov sval 13

For example, the above messages show 3 lines that are not recognized by the program (the
parameter for the number of empty lines was probably set incorrectly) and that 13 nodes were
found to which epicomponent loads will be assigned.

Anodoon
DopTimy

- Finally, by pressing the program automatically assigns the loads to the
nodes and a confirmation message appears

Eyive anddoorn) ge 13 kopPoug
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B. By copying and pasting
This is how to copy the loads from each row Excel and paste them here in the dialog box. This
process is done for each node separately.

KépBog

In the ] field enter the number of the node in SCADA Pro to which you want to assign
the loads. This is the node number based on the SCADA Pro and SAP2000 node mapping
mentioned earlier.

Then copy the line with the 6 intensive sizes - loads.

For example in the following picture

— w ~ e - v p v '

TABLE: Jo TABLE: Joint Reactions
loint Joint F1 F2 F3 M1 M2 M3
SAP SACDA KN KN KN KM-m KM-m KM-m
6,255 7,641 759,589 -10,5952] 8,4675 -0,0124]
-1,519 9,266 1088,696 -12,6444 -1,5622 -0,0124
1,286 10,464 895,447 -14,1497 2,0563 -0,0124
10,854 -3,341 998,819 3,5719 14,4527 -0,0124
6444  -2,451 535851 24243 87985 -0,0124
-1,817  -3,118 749,784  3,3327 -1,8589 -0,0124
13,02 -9,788 1033,945 11,9775 17,2825 -0,0124
-16,535 13,395 906,307 -17,8875 -20,8914 -0,0124
-17,992 22,366 1025,771 -29,4264 -22,7368 -0,0124
20,9 -19,025 1022,569 23,9284 274834 -0,0124
-7,468 0,665 588,194 1,7425 -6,9445 -0,0086
1,565  -7,644 569,862 57798 -1,9269 -0,0086
-14,994  -18,432 3454,846 -15,8908 310,1293 -0,0261

=]
=]

[
=
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2
3
1
3
3
7
3
3
(1]
1
2
3
4
5
6
7

the number of the node in SCADA Pro to which the loads will be transferred is 5. So copy these
EmrohAnon

values from Excel and then, after writing node 5 in the corresponding field, press the Ty

avmoroixnon | Fx 0 | [Py G | [Fz0a0 v | Mo | My Gav v | Mz gon v

Emighhnan |s.255 | | 7.641 | | 759,589 | | -10.5952 | |s.4s:r'5 | | 00124 |
Tipoow
ZuvTeheoTeg |'1 ||1 ||'1 ||1 ||1 ||1 |

The values were transferred to the corresponding fields. It goes without saying that here too
you have to assign the loads (Forces and moments per direction) from the menus above the
value fields. In case of different units, you also set the appropriate coefficient.

Finally, selecting LT deletes all messages that appear in the message area (control and
confirmation).
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3.5.3 Pool loads

In the new version of the program there is now the possibility of automatic creation and input of
pool loads.

ATTENTION: For the correct direction of the loads, you must make sure that the local axes of

all the pool surfaces are in the correct direction.

iy, .
b \ Dopria Movag

You set the parameters of the loads

' ] i
| @opria Movag X

®oprio enikaAuywng nuBuéva nigivag, g (kN/m2) 1.5

| Kivnro ®opTio nepieTpika TNG oTéwng g nioivag, q (kN/m2) 5

| Kivnré ®optio arov nuBpéva g nigivag, Q (kN/m2) 5

’ Eidiko Bapoc edapouc, ys kN/m3) 20

’ rwvia TpiBAg edapouc, @ (%) 34
Opilovna caopikn enmayxuvan, ch (g) 0.24

and the program automatically creates the corresponding loadings

ejus & @& e @ o

Do pTioEL = -
| Dpuopoc PopTiong b4
OpLop
= | (] 1510w Bapoc | Mévipa dopTia v| Eigaywyr]
& 0-0.00
el : n .
LC 1.B. Meprypaipn BAEELL
AzSopsva Ep(]| 1 Ma DopTio nkdAuyng nubpéva :
2 Oy Kivnrd dopTio nuBpéva ma\rpgq:n
3 Oy Kivnrd dopTio orépng ST
4 O YOpoo/mkn nigon TorEiwy ,
. . . fuaypagpn
5 Oy Bapog vepou nubpgva ohay Tov
[ Oy QARgag Moy gz npzpia DopTiwy
7 Oy QAngzIg Moy pE aaaud
[ ok |
1 Mg,

and applies the loads to the pool.
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The 7 Loadings that relate to the in-ground pool are automatically generated, while the

corresponding static scenarios of the analysis that include them are also automatically
generated.

‘ \ Debug SCADA Pro 32Bit - [(!
—/ Bam& Movtehonoinan Eppavion Enzizpyacia Epyoheia MAGKEG Doptia Anotshéopara Awotaotoroynaon
» ; . o I z z
& Etatico | & N ERNE i _if E i E l ¥ ’x
Néo Evepyo Zevapio Extéheoe | ZuvSuoopol Eheyxot Xacrgu(r] Kotavopr Amokion Kopmrkry Kopmrikn Atotpnukn Atotpnuky Zelopikee  Zet

Spaaon Madwv  pofwy Akopwio X Akopwio Z Akopwio X Akapyia Z Auvopeg X Auv
Anotehiopota Eppavion

Izvapia
@ 0-0.00 v . .li‘a Scenario

EnavapiBunon

- - DAdvanced
AzBopéva Epyou 2 X KouBov | cuthil-vckee) v L multi-Threaded Solver
.

&l ,;" Mpappéc ! Ovoua CI
(% Toka 1 Avahuon | Static v
elor K“K)“_’l 1 TUnog Static
% Aokoi ‘ IodTTEC
B oo )
& Méda
-4 KopBot
=—« Méhn Sokwv
): Mzhn oToAwy

<7 Emupovewaka 2D ‘ Néo
i Enl@waluxu * ExréAgon oAwv Twv avaAloEwy
o Mhakeg b1

Evnuépwan

‘Eodog

In the first scenario Static 0 (0) the first 3 loads are included and in the second scenario Static 1
(1) the other 4.
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3.5.4 Scale loads

AmaSoon Boprivow Ikehiov w | Selecting the command opens the dialog box, where you
set the number of the corresponding load (LC1:
Anéfioan GopTimy Permanent, LC2: Mobile), for the performance of the loads
that you have defined when creating the stairs in the

Dépman Emkahugn Modeling,
N

'I'll-lﬂ'rlﬂn Kl"'.l'l-rl-lil :I Eugdvian Epyolia  Méxec  Gopria  Aviuon  Amt
P FLE 50 EX

i
i

@ || Ixuposzua Metalika || MéSo MedtoSokog| 24 34

Torxomotia Képoc Mélod Zxddec | Avay
- - Aot

Boxec Oeuzhiwon Empavaiora Mén

faypagn Oy Tow Qoprioy X

YAKS

Srupodiea v
Momra

c8/10 e

Anddoan GopTiny ora MEAn B

Cancel =5

Popria (kN/m2)
Enkahogn Ko

- Dlsonemacorpiss
: T Bongmcov PR3y
Tewperpia néxog (am) | 20 Uoxahou

TonoB&mon (am)
x [o v[o 2 [0 rwvia [0 ‘ Pick
Baypaen) Evnuépwon oypogn MoBnuankol TipoBory EEoBog

to the respective Members with AnoBoan @opriy ara MEAn

the mandate

Amnodoon QopTiwv IKoAwV

Anodoon DopTiwy

®opmion EnkaAuywn 1
®opTion Kivro 2

Liaypapr OAwv Twv DopTiwy

l Anc’)éoon[gopn’wv ora MéAn
Ay

Cancel

P < e

You can also modii’:y the values of the loads or delete them by selecting

Ay papr Ohwy Tow DopTioy
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3.5.5 Load Distribution from Earth Thrusts

. Do pTioELg
You set a new charge by going to , open the scroll down menu, select
"Push Earth" n give you a new name and then
Opuopog PépTiong x
[18iov Bapoc | Qfnon My V| Ilﬂcm\rm\rﬁ I
| e |
LC L.B. Mepiypaipn faypacn
1 M Mévipa dopTia
2 Oy Kwnra ®opria Liaypagpn
3 Oy QfAnon Moy e
Ligypapr
oAy Ty
DopTiwy
ok

Then press the command
uan AmoTeEhéopoTa AooTagoioynon

& ™ K-

Epvtﬂ.s[u| MNapaustpol EneEepyaoio Eppavian &

%; Kotovoun ®optiow o Emupaveln

Ewgoywyn $opTiwy amo ApXElo
eV
@ toptio Moo

MopTio EKohwv

! ! Kotovopn ®optiow amo O8hqosg MNoww

[+

The automatic load sharing mask opens for earth thrusts. There
1. Fillinthe ground elevation (in relation to level 0)

2. Modify specific gravity
3. You modify the angle of internal friction and the coefficient ka
4. You give a name to the shipment.
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AvTopatn Kotovepn Poptiou yux QBHozg Moy oy |

dédpman QBnon Moy e

Opada Group 1 o

ETorgsia Edapoug

Yipoperpo Edapoug {cm)
Eidico Bapog Edapoug y (kM/mZ) EI
Mwovia equrepiknc TEIBAG @ (%)
Fuvtshzomc ka

PopTio
Dvopa | Earth_Pressure_Morth| |

Mpootiomopo EGapoug EuvTeraypeves (cm)
1. Apyikd omusio Mot Pidk
e Tehied anpeio Mot Pick
3. Mot Pick

Emdoyry nAzupac edapoug

[ IMa epappoofs To efapoc o= aAn v Enipavaa

Karavaoprn ‘Etodog

You are then asked to select the points in the model where the above will be applied to make
the distribution.

By pressing the "start point" button make sure you are in plan view at level 0 and then select
the one node that defines the start

- |

Successively click on "end point" and select the other end node

k=
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Finally, in the soil side option, click anywhere on the side where the land is located.

Notes:

M Bz To 25 o ; . . . .
I EPAPHOGEEITO EOOG e AN MY EnpatEd selecting this checkbox will have the following effect

result to allocate ground loads with the above data to any element that is conjugate to the points
defined.

Karavaprn

So you press the button and the allocation will be completed.

‘I!!IV
i
<

You can continue for the rest of the building without leaving the mask and when you are done press
exit.
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4, Wind and Snow loads

[ &j‘ d -] | [ &jj [ 4
| o W £
Mopapstpol Emeizpyaoio EQpovion AVTIOTOID ATOTENETUOTO
~ ~ ~ HEN LW
DopTio AVEROU - XlovioU

The "Wind and Snow Loads" command group contains the tools for the automatic calculation
of wind and snow loads, and their distribution to members, based on various regulations
including Eurocode 1 (including the Greek Appendix) and the Saudi Arabian regulation (SBC 301)
It also includes the appendices of Eurocode 1 of Italy, Germany, Poland and the Italian

r

egulation NTC18.

This is an excellent tool that includes:

Automatic calculation of the characteristic values of the snow load on the ground and roofs
based on the above regulations and for all types of roofs: flat, single, double, double, four-
roofed, vaulted, with roof adjacent to a taller building, drifting on overhangs and obstacles.
Automatic calculation of roof shape coefficients.

2D and 3D visualization of snow load distribution.

Automatic calculation of the basic wind speed.

Automatic calculation of average wind speed VM (z) at height z (according to ground
roughness and topography)

Categories and soil parameters

Wind turbulence

Maximum speed

Distribution of wind pressure on surfaces

Wind forces

Pressure coefficients for buildings (vertical walls or roofs)

The procedure for calculating the wind and snow loads and their distribution to the
members is included in the 5 team orders:

Parameters: Regulation Selection, General Wind-Snow Parameters
Treatment: wall-roofing

Appearance: wind-snow

Membership Match

Results

ukhwnNR
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4.1 Parameters

E Kovoviopog

[(Qds .
I Avipou

"ﬁii

MopapsTpol | » 3 Xtoviou

4.1.1 Regulation

In the dialog box that appears

. EC1_Italian

Kovoviopog x MTC_2008

. EC1_Paolish

Kavowiapds  |EC1 ¥ EC1_Austrian
EC1_German

Cancel Saudi Building Code (301)
MTC_2018

select the regulation on the basis of which the wind and snow loads will be calculated.

4.1.2 Wind parameters

[Gda |
| AVEpoU

If you select Eurocode 1 as regulation, you set the wind parameters in the following dialogue
box, according to Eurocode 1 and the corresponding Greek Appendix (EC1):
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EC1 TAPAMETPOI ANEMOY x|

Kavoviopog |EC 1 LI
Zdvn lYné)\omn EAAGBa 3 YnoAoinn EAAGGa ;]
Yyoperpo ané orabun BaAocoag (m) AI %0 YnoAoinn )\c'iéu ,
BOzpeAiddng Tipn Baaikng TaxuTnTag avépou (m/sec) Vb,0 I 27 e
K¢ Mukvémmra avépou (Kg/m3) p I 1.25

LTITTITLT1

Suvredzomg AietBuvong Cdir I 1
SuvreAeomc EnoXng Cseason Il—
~Tunog Edagpoug

!0 ©daAaooa r) napdkma nepion) avoiktmg BaAacoag LI [0 ©dhaooa ) napakma nepioxr avokmc BaAaooag 3

0 ©a\aooa 1] NapaKTIa NEPIOXT] aVOIKTT)

I Aiuveg ) neploxEc pe apeAnréa BAdomon
11 MNepioxEc pe xapnAn BAdomnon & pepovwpéva epnodia

Zmin(m) | 1

ARGOTACT) NG Ak MeyaAUrepn Twov 40K ¥

Z0(m) I 0.003

—ZuvreAzomg Tonoypagikng Algpopewong

111 MepioxEg pe kavovikn BAGommon i pe KTipa f pe pepovmpéva eunodia
1V Mepioxég onou 1o 15%% kaAUnTeral pe KTipia Uwog >15m

Ir&psuoi Kal eEapoag j lnpour']vq.m "I Lu(m) | 500 lf'szuoi ka1 eEdpoig ll Inpwr')vaunll
kpepoi kal £Eapoe npoaTve
- B 3001 ka1 Ko omye |
e e gl AS@oI Kal KOPUPEG -
s R Ld(m) | 500 Xprigng
.- == downwind slope < 0,05
Wing e ( X(m) 150
axaaions v Al W 20) M0

Xa ‘—.—*XO co@ |1
~ ZuvTeAzomg TpaxUmmrag
OK I
[V Autéparoc Ynohoyiopoe  Cr(z) I 1

Select from the lists: the "Regulation" report and the "Zone" report and the corresponding
fields are automatically updated.

In the "Type of Sail" field, select the type, category and distance from the coast from the
list.

In the "Topographic Modulation Factor" field, select the topography and wind direction from
the list. The other fields are filled in automatically according to the
previous options.

W st imloms®s. and the program automatically

Cr(z) |

In the "Velocity Coefficient" field turn on
calculates Cr(z) or turn off and enter a value .
Select "OK" to save the parameters.

. The user can modify the values automatically entered by program by typing his own values
in the fields.
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4.1.3 Snow parameters

Set the snow parameters, according to Eurocode 1 and the Greek Appendix (EC1), by filling in the
dialogue box:

) Xwoviou
P
ECT MAPAMETPOI XIOMIOY et
Tonoypapia Kovovikes ZuvBrjkeg e

Fuvtehzomc ExBeong Ce
Bepukig ZuvTeheommg Ct
MurvoTmra Xioviow v kN/m3

Zown I (Moyvnoia, dBicmda, Kapdiroa, Tpikaha, Adpioa, Enopad

topTio Xioviol (o oraBun e Batoooac) Sk,0 kNjm2

Yipopztpo {ano orafpn Bahaooac) Am Z a00

: - . 2,205
dopTio ¥oviow (oo uwoperpo A) Sk kMN/m2

Tuynuamkn Apaon Xioviol
Karaoraarn
myEDIOToU

Case A (TuvhAnc Xiovanmmoan Zuvnane Zuyksen ~

FuvTEAEOTC Y0 EEaIpETKA popTia Cesl 1

Cancel

Select from the lists: the reference "Legislation", "Topography" and "Zone" and the corresponding
fields are automatically updated.

In the "Random Snow Action" field, select the condition. "OK" to
save the parameters.
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4.2 Edit
4.2.1 Wall Treatment

D .

Enzézpyacio Toixwv

EncEepyooia Toiywv

X

]

Toiyog ApioTepad (kabzrog Gizul, avepou 0) ﬂ

Empgpouc Toiyon
ala__ | bm] him] %]
1 5.00 3.00 0.00

b(m) I 5 Pick | Avoiypara
hi{m) I 3 Pick | I 0 %
Méog | Liaypacpr |

r looduvapoc Toixog

b(m)= I 5 Aurbparoc
h(m)= I 3 ¥ noAoyiopog
Avoiypara I a %

oK I Cancel |

SCADA Pro 25"
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Taking advantage of the advantage offered by "Standard Structures", the user can save a lot of
time and work since all the geometric characteristics of the walls are automatically filled in by

the program.

4.2.1.1 Without using the "Standard Constructions"

Select from the list the wall according to the wind direction.

. Remember that the direction of the walls is clockwise.

Select theil button next to ®™  and left-click on the desktop to point to the start and end
points that define the length of the selected wall.
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Repeat by selectingil nextto ™ and left-click on the desktop to point to the starting and
ending points that define the height of the selected wall.

OBSERVATIONS:
. The height of the wall below is always defined starting from level 0 even if the metal structure

starts from a higher level.
v If the face consists of more walls on one or more levels, press the "New" button and repeat

the previous procedure until you have defined the whole face.

Enetzpyaoia Toixwy

In this way you complete the label with the

| . . .
D .T geometric characteristics of the "Individual
—b— walls".

Toixog ApioTepd (kaBeTog Bieub.avépon 0 -

Empépoug Toixol

afa b{m) h(m) ~ '
1 9.08 3.80 0. Awe
2 1.10 3.80 [I.V A |‘J * )
: . > Finally, enter the percentage ofI openings
b(m) D Fick Avoiypata Aurdpared
oy [0 e | [0 % A Yuelviatic
o . for each direction and select each
IooBivayiog Toixog time.
bm)= | Autdparog
h(m)= Ynohoyiopég
Aveiyuata D &
oK Cancel

The program automatically calculates the "Equivalent Wall".

I The entire face must be bounded by the red rectangle.

OE

Toixog ApiaTepa (kifieTog Bisub.avépou 0 v

EneEepyaoio Toixwy

Enipépoug Toixor
a/a b(m)  h(m) ~
1 9.08 3.80 0.

2 1.10 3.80 0.

3 7.18 2.90 0.V
< >

o [ | [P amiger
ey (0| [oee | 2 Do

Néog Miaypagiy

IooBivapog Toixog

= (10288 T e
'Ynohoyiopé
()= YIopOG. |
(m) N
At %

oK Cancel

"OK" to save the parameters.
Repeat for all four directions of the walls.
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4.2.1.2 Using the "Standard Constructions"

Select from the list the wall according to the wind direction.
. Remember that the direction of the walls is clockwise.

The tab with the geometric characteristics of the "Individual walls" is automatically filled in by
Avoyusts

the program. The user only has to enter the percentage of openings oI5 for each direction

Yoohoyoui
and select—.[ each time.

The program automatically calculates the "Equivalent Wall".
"OK" to save the parameters.
Repeat for all four directions of the walls.

4.2.2 Roof treatment

D,
R
A L
Emzizpyaoia 5 ITEy WV
Enzlzpyooio ITéyng b4
ETEyn Mo. 1 ~ || dghivng -
; L1 .

LO L2

LO
1 = FL4
[ Npocavarohapac 90

Kopupzg - MAzupes (m)

Lo | 27.2 Lz | 27.2 pick
L1 | 141 L3 14.1

1 AyHnpa dikpa i 0

MzwpeTpika ZTorysia (m)

MNinBog Niaigioy
hlzs |alo a2 0 a3 0
L |705 [b1o b2 0 b3 0
Famvigon Zreyng [DAioBnon Xioviow] (m)

MAzupa 0 w

M) yermrviaan -

0 bz 0

Cancel
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4.2.2.1 Without using the "Standard Constructions"

Select from the lists the number and shape of the roof.
. Remember that the direction of the roof is set clockwise.

define the type of roof, its orientation and the dimensions Lo,L1,L2,L3, by pressing and

selecting each time with the mouse the 4 edges of the roof.
The label with the geometric characteristics "Tops-Sides" is automatically filled in by the
program.

NOTES:

If your roof has an obstacle (snow accumulation point) select the type of obstacle from the

I.-!'.lx].lnpuj akpa ﬂ

Mz ommBaia
Me kapnua dkpa
corresponding listlMz kaxhipdva drpa and enter its height in m.

If the structure in question is adjacent to another taller one, in the field "Roof adjacency"

Misu '|| i Im
and from the list LCEmviaan Ithe

select the adjacent side "Kneeling".

The field "Roof alighment" is modified accordingly to enter the necessary geometric
characteristics.

— Memviaon Eréyne [DAioBnan Xiowiod] (m)

II'I.i'-.Eupuj ]
h |0
a |l b2| o

"OK" to save the parameters.

Repeat the process for all four directions of the roof.
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4.2.2.2 Using the "Standard Constructions”

Select from the lists the number and shape of the roof.
. Remember that the direction of the roof is set clockwise.

The label with the geometric characteristics "Tops-Sides" is automatically filled in by the
program.

I-"'-J}U-II'IIJ"J drpa j

Mz arnBaia
Mz munL’l.ﬁl.u tuf.pu
The user only has to select from the listl[Mz kerhipva drpa , enter the height of the obstacle in

m and possibly define the characteristics of the neighbourhood as before.
"OK" to save the parameters.

4.3 Show
4.3.1 Wind Show

to see the wind distribution on the walls and roofs of the structure.

In the dialog box, from the first list on the top left, select the address of the

wind, from the second the wall or roof and from the third the pressure in its direction.

The distribution is automatically displayed in colours. Zones with different pressure are defined by a
different colour.

[o“
3 Oay .
Eppavion o AvEpou
-
Kertovopr Migonc Avépou x X
AisuBuvon Aviuou 0 < [Toixog ApioTepd (aBerog Bicub.avéou 0) o] lcper v [[concel | | [rmemmoar ol ey 9] [ conce

D=0.80 F=-1.80 H=-0.70 [=-0.20 G=-1.20 F=-1.80
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4.3.2 Snow Show

to see the distribution of snow on the roofs of the structure.

x]
T — Ao m o2 [ toprio
E‘_" Xiovi i -4 Case [Case (0] [ 3View [ Tugmomis e |
Loviou ZuvTeAeaTric popepii popTion
Epmodio
In the dialog box, select from the lists above remiaan
left the number of the "roof", the "opening" meaning Cose i —
the number of the frame, in case you have more than — Lo
one, and the "Case" | ] | 020 |

o ICESE {i::l "I Case (i)

Case (i)

for snow load distribution.

Also enable the checkbox next to the
"Load" to see the load values and side "3DView" to get the snow distribution in the
illustration below.

1w Ooez DOooprie

v Oonz [Clowo Ceence o —_—
coe B v Floves Otampons [_ves ] Cose [case v, [Pmovew [lromons  [_ven |

cove [cxe ¥ Eloven [Clromems  (_ven )

.1

4.4 Matching members

AvTioTonio
EALW

to assign the calculated loads to the corresponding members, through the zones
of influence.

Select the command and in the dialog box you select one by one the walls and/or roofs for
the distribution.
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In SCADA Pro, the automatic calculation of the influence surfaces for the linear members was
completed and integrated in order to distribute the wind and snow loads.

OBSERVATION:

. Recall that until now automatic allocation was only done for constructions coming from the
standard ones. It is now possible to perform this allocation on any surface defined by the
designer.

Let's take a closer look at Manual, Semi-Automatic and Automatic:
Selecting the command opens the following dialog box

Avtiotoryio Mehwv X
Toixoc ApioTepd (kaBerog dicuB. avépou 0) v
MpoaBrkn MeAwy
Zwveg Enponc (m) Kopupeg SuvreTaypveg (am)
1. |EmAoyn 0.0,0.0,0.0

s [
2. Emdoyn 0.0, 1200.0, 0.0
]
3. Emhoyn 0.0,0.0,300.0

Pick Karavopn MpoBoAn

Mndeviopog OAwv Twv MeAwv (Toixwv-Opopwv)

oot el

In the part concerning the old definition of influence surfaces nothing has changed as well as
the function of the "Pick" button where it hides the dialog box and displays the existing
influence surfaces, has remained the same.

However, a part has been added on the right concerning the definition of the surface with three
points. The definition of the surface is always done on the specific wall that is active in the
window

Toixoc Apiorepa (kaBzrog dizuB.avépou 0) v

It is advisable before starting either manual or semi-automatic, to reset everything that exists
by pressing the "Reset Members" button.

ATTENTION:
' In the automatic process that comes from the Standard Constructions DO NOT press the
"Zero Members" button, because the automatic distribution of the loads to the members

will be deleted!!!
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4.4.1 Manual Process - Without using the "Standard Constructions”

Ziveg Empons (m)
soors [0
In the left field 8B o define the zones of influence of a member by
i inm, and right of it, for both wall and roof members

entering the correspondi

L. The "Left" and "Right" of a member is determined based on the local x-axis (red).

Irohog
Mokog

APIZTEPA AEEIA

/ \ APIETEPA

AESIA

"Pick" and left click on the member or parts of the member. The
zone of influence is displayed on the screen as in the figure below.
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4.4.2 Semi-automatic Process - Without using the "Standard
Constructions"

A part has been added on the right concerning the manual definition of the three-point surface.
The surface definition is always done on the specific wall that is active in the window

Toixoc ApioTtepa (kaBerog GizuB.avépou 0) v

OBSERVATION:
L. It is advisable before starting the process to reset everything that exists by pressing the "Reset
Members" button.

The points are shown graphically with the following peculiarity:
The first two points define the direction in which the automatic calculation of the influence
surfaces is performed for the elements that are parallel to this direction.
Note also that the distribution is done for all linear members belonging to this plane and as
we said it is parallel to the first line.
After defining the 3 points, we press the "Distribution" button and the program
automatically executes the distribution and displays it.

The same definition is made for the other walls.

As far as roofs are concerned, the definition can be done sequentially, i.e. after | first choose
the roof to define

A b it is obligatory to select the

individual levels, i.e. in a two-pitch roof to select successively the two levels of the slopes,
because as we said the logic is to define with three points a level for which and for those
members belonging to it the calculation of the influence surfaces will be done automatically.
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¢ EXAMPLE:
For example, | first set the left slope

. Finally, it is worth noting that if the walls are correctly defined, there is NO need to define
the levels. Simply select each wall and press the button
"Allocation" is made and at the same time the allocation to the linear members belonging
to this wall is displayed.

. The same applies to roofs that, attention is on one level. For the rest of them (e.g. two-
plane roofs), however, the procedure of defining the individual planes described above is
needed.
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4.4.3 Automatic Process - Using the "Standard Constructions"

With "Tects" and "Mects" activated, the "Load Performance" field of the

Bl Anodoon $opTiwy
Teyideg Y Mai
Mrjkidizg | Ma
"Standard Construction" , just select "Pick" and the program

automatically calculates the zones of influence by distributing the stresses to all the tectiforms
and mectiforms.
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4.5 Results

AnoteAéopaTa

Last command, the "Results" command.

In the dialog box, in the "Load Performance" field are there two tabs?

AMNOTEAEIMATA - ATIOAOIH ®OPTION P - wind Ioads, 4+2

Ano0m o cases for 4 directions,

on PopTiwy
Avepog Xiowi
_—

Cpe_o+Cpi parwo T - loads of snow, 3 cases

Cpe_-Co = - for typical

Comnica = Bl Bt snowfall (random is not applicable in

Cpe_n-Cpi Caseii © Greece)

Anotehéopara
- Cpi (Alt) 23
peicpen-cay [2 ][ [[2 ][= ] The numbers shown on the labels
Miaypagpr) OAwy Twv Sopriwy (omg popTicas Avipou-Koviod) are the numbe rs Of the Cha rgeS.
Anddoan dopTiwy ara MEAn (and Avepo ka Xidv) Reca I I:

— - Charge 1: Permanent

& Avepoc o Static Avenoc 0 (2) | Flavepoco (Al Néo Zevapio v - Charge 2: Mobiles

[ avapoc a0 StaticAvaiog 0 (3) | [JAvaiocso () o Tevipo ¥ and now add another 24 wind

Elavaociso  staticavangian (s v| MAvaocis0 () Moo = charges (from 3 to 18 and 22 to 29)

Avepog 270 Static Avepoc 270 (5) v Avepog 270 (Alt) |Néo Zevapio . d3

[T i Tumes Static ¥iowi Tumiké (6)  ~ an

I for snow (19, 20 and 21)
| Evepyeg Doprigag I Anpioupyia Zzvapicov Avahuang
Anodoon dopTiov ara MEAn (ono Avepo kar Xidw)

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

Aiayparpry Qhoww Towwy DopTioy (omc qopTigeg Avepou-Xiowviol
il priav (amc popTicEic Avey ) to delete them all.

The "Scenarios" field contains a list of all possible analysis scenarios.
In the right column there are alternative scenarios in which the pressures and subpressures
are overlapped to find the worst (for the context) combination.

Select Which scenarios youwant to activate and click at
| Evepyic DopTioeg |
Then on to created these the scenarios click

Anuoupyia Zevapioy Avaiuonc

OBSERVATION:
So SCADA Pro, besides automatically calculating the distribution of wind and snow loads,
automatically creates all the analysis scenarios, saving the user a lot of work and time.
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- EAK Dynamic-ET
ic |18 | Meaypoen = Jatic fvaoc ) Tinoe  |EAK (Static) -]
1 HNa | Ma Dopi. IC AVELOG .
fo pT,m Static Avepoc 180 Bémreg
2 O | Kuwnrd Qoptia — Static Aveoc 270 = | — |
3 O Avepoc 0 Cpe_p+Cpi Static Xidw Tumwd Medn L
4 O Avepog 0 Cpe_p-Cpi haypaph Gopricac | Meres |
5 Cha Avepoc 0 Cpe_n+Cpi
[ Cha Avepog 0 Cpe_nCpi
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l | o OK I | EoBoc |

SCADA Pro 25"

Structural Analysis & Design

The order A";' L opens a txt file of the results, detailing all the data and calculations
resulting from each Eurocode 1 group command.

File

B doo1.bet - WordPad

Edit View Insert Format Help

Dl|a| Sl &l & =@]-] |

YNORCTIEMOL TGN £CPTIQN ANEMCY / XIONICY
LYMEQNA ME THN EN 1991-1-3/4:2005 NAD GREECE

AEACMENA TIA TO XICNI

TCOOCEAZIR

IZYNTEREELTHLI EFEEIHE Ce
SEPMIKCEI EIYNTEMREITHE Ct
KATAFTALH IXEATRIMOY
IYNTMEETHE I EEATIPETIFA £0PTIR Cesl
NYENOTHTA XIONIOY v (Kn/m~3)

Ziovn III (Yodioumn Xdpo)

20PTIO XICNIOY (ITH ITA€MH THI SAARFEIAT)
YYOMETEO R (m)

$0PTIO XIONIOY (ITO YYOMETPC 500.00m) S5k (Kn/m~2)

Sk, 0

: Kovovixég EZuvBhxeg

[Rn/m"2)

1.00
1.00
Case A& (IvvhBng Xiovomtwon/Iuvhong IZuykEvipwon)
1.00
3.00

0.80
500.0
1.04

AEACMENA TIA TON ANEMO

TYNOL EARSOYE

0 8dhooow §| DopdKILX DEPLOYN CVOLKIAC Bdixoong

Z0 (m) 0.003
Imin (m) 1.00
SEMEATQAHE TIMH BAEIKHE TAXYTHTAZ ANEMOY (m/sec) 27.0
NYENOTHTA ANEMOY p(Kg/m"3) 1.25
ZYNTEREELTHI ATEY®YNEHE Cdir 1.00
LYNTEAELTHE ENCXHE Cseason 1.00
TONOTPRSIKH AIAMOPEQIH Txpeuoi kol eEdpoELc
TONOBEZIL IpoCVELD
NPATMATIKC MHECE INPCOEHNEMHE MAATIAE Lu (m) -500.00
ENEPTO YYCI EARSTKHEI ANGMAMATRAY H (m) 300.00
CPIZCNTIR AMNOITAIH THE TCHOCEEIIAX ANC KOPYSH ACS0Y X (m) -150.00
FATAKOPYSH ANCLTAXH THI TONCBEIIAL RNC KCOPY$H ACSCY Z(m) : 150.00
IYNTEREITHLI TONOTPRSIKHI ATAMCP2QIHE CO(Z) : 1.00
IYNTERELTHLI TPAXYTHTAE Cr(Z) 1.12
ITETEZ
LTETH 1 TYNOE ETETHE : ENINEAH
—— MHEH MMEYPGN (m) Ll= 6.00 L2= 6.00 L3= 6.00 L4= &.00
TYNOZ AKPOY ITETHE : Riyunpd dxpo
[AHBOL ANCITMATSN HEn S
FEGMETPIFA EITCIXEIZ (m) : hl= 3.00 h2= 3.00
al= 4.00 al= 0.00 aZz= 0.00 a3= 0.00
: bO= 3.00 bl= 0.00 b2= 0.00 b3= 0.00
TEITHNIAYH KTIPIOY : OXI
TCOIXCI
TOTYNT ———- FTMTMFPBENYVT T O T ¥ Toee e T ¥ N AVHNILMON Ve
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