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e OVERVIEW

SCADA Pro new version is a result of more than 40 years of research and development while containing
all the innovative capabilities and top-notch tools for the construction business.

SCADA Pro utilizes a compact and fully adequate platform for constructing new buildings (analysis and
design) or existing ones (check, assessment, and retrofitting).

The software employs the Finite Element Method, combining line and plane finite elements in a smooth
way. For design purposes, the user is offered all the Eurocodes as well as all the relevant Greek
regulations (N.E.A.K, N.K.O.S., E.K.0.S. 2000, E.A.K. 2000, E.A.K. 2003, Old Antiseismic, Method of
permissible stresses, KAN.EPE).

There are numerous possibilities offered for the modeling of various kind of structures. Structures made
of reinforced concrete, steel, timber, masonry, or composite structures are now fully feasible.

Several smart operations add on to the practicality and usability of the software. The user can produce
the model of a structure no matter how complicated it is, work at ease with the 3D model, process
through the steps of analysis and design in a convenient way, up to the conclusion of what initially may
seem the most demanding project.

SCADA Pro is presented to you as a powerful tool to meet the highest needs of modern civil engineering!

e INTRODUCTION

The current manual comes as an aid for a new user of SCADA Pro, making the interface of the software
as familiar as possible. It consists of several chapters, where one after the other, describes the
consecutive steps of a simple example of a loadbearing masonry project.

The most useful information is presented, in regards to the best possible understanding of the software
commands and logic, as well as the process that has to be followed.

e THE NEW INTERFACE

The new interface of the SCADA Pro software is based on the RIBBON structure, thus, the several
commands and tools are reached neatly. The main idea of the RIBBON structure is the grouping of
commands that have small differences and work in the same context, in a prominent position different
to each group. This converts the use of a command, from a tedious searching procedure through menus
and toolbars, into an easy to remember the chain of two or three clicks of the mouse button.

i ® e [ -&)  The user can collect his/her most popular commands into a e ——
new group, for an even faster access. This group remains as it is for future || cueme
analyses after the program ends. Different commands can be added to it or Mese commands
removed from it, and its placing in the workspace may be altered through the —

“Customize Quick Access Toolbar” utility.

Winimize s Bbban
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Apart from the RIBBON structure, all the entities that a structure consists of are
presented in a tree structure, at the left side of the SCADA Pro main window,
either for the whole structure or at each level of the structure. This
categorization enhances the use of each entity. When an entity is being chosen
by the tree structure, it is highlighted at the graphical interface and the level of
the structure that contains this entity is isolated. At the same time, at the right
side of the window, the entity’s properties appear. The user can check or modify
any of these properties at once. Conversely, the entity can also be chosen at the
graphical interface, and automatically it is presented, at the left side in the tree
structure and at the right side with its properties. The right-click mouse button

with it.

Properties o x
EER AN
n/n
Layer Lokol ZKupo..
Colour 3
Material Concrete
Quality C16/20
Cross-5ec... Rectangle Be...

T +——hm—
Bitmap =
b

bw 25.00

h 50.00

hf 15.00

bm 68.00
Angle 0.00

Inverted

Maore

can be very helpful here, since several commands and features, distinct for each entity, can be activated

The “Properties” list that shows up at the right side of the window, not only shows
all the properties of the entity shown but can be used for any quick and easy changes,
the user wants to make, too.
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1. GENERAL DESCRIPTION

1.1. Geometry

This steel structure example contains five frames whit one opening (7,05 +7,05 = 14.10m). The frames
distance 6.80m. The roof has two gabled with slopes 5.33°. The height of ridge is 7.50m. The height of
the columns is 6.50m. The foundation is formed by individual footings of concrete in both directions. For
the full geometry, see the picture below.

= =S — = .:h X
= Basic Modeling View Tools. Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons Style ~ @ =-0
we o K Q% B G
o3 . 1 | - x -loo00 -
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line Circle Arc Polygon | Move Copy Rotate Extend-Trim Delete Amay Multiselect |[(J) rpoypic Kokot - || Properties Numbering || Layers | Copy Paste
~ - - - - - Edit - Display - Level  Level
Drafting Edit Layers - Levels Modify DWG-DXF||  Clipboard
(LA LOBON s/ RA T = mlE %8 I RARBAY (D oD LD
Eoes = ' Properties 7 x
oo S bl B s
/ Lines izontal Windbreaks Property Value
(o Arcs
(3 Cirdles
™% Beams
-l Columns v wind k
(-« Footings
-4 Nodes
[+ Mathbeams
@] MathColumns
Z Surf 2D
D Surf 3D
& Slabs
[SAProject Para... [F Project Data v
< >
AXONOM 22830, 204, 0.0 ORTHO oshap SNAP GRID  CROSSING INSIDE

1.2. Materials

All steel elements use steel quality S275(Fe430). The elastic modulus is E =21000kN/cm2 and Poison ratio
is v=0.30. The steel density is 78,5 kN/m3.

1.3. Regulations

Eurocode ECO, ENV 1990 for the loadings.

Eurocode 3 EC3 ENV 1993 for steel elements design.
Eurocode 8 (EC8, EN1998) for earthquake loads.
Eurocode 2 (EC2, EN1992) for foundation design.

1.4. Profiles

Columns : IPE 450
Beams: IPE 360
Vertical windbreak: CHS219.1/6.3
Horizontal windbreak: CHS114.3/5.0

Main Beams: HEA180
Purlin: IPE100
Girders: IPE 100
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1.5. Acceptances Loading-Analysis.

The loadings according to the Dynamic method are :

G (Fixed loadings)

Q (movable loadings)

Ex (Loadings of Earthquake on nodes about Xl axis from Dynamic Analysis)

Ez (Loadings of Earthquake on nodes about ZIl axis from Dynamic Analysis)

Erx -(Loadings of Earthquake on nodes from Ex displaced about accidental eccentricity —etzi)
Erx +(Loadings of Earthquake on nodes from Ex displaced about accidental eccentricity etzi)
Erz -(Loadings of Earthquake on nodes from Ez displaced about accidental eccentricity —etxi)
Erz +(Loadings of Earthquake on nodes from Ez displaced about accidental eccentricity etxi)
EY (Vertical Earthquake loading from dynamic analysis)

In this case, we add and three loadings:

S (Snow)

WO (wind about X axis)

W90 (wind about Y-axis)

In seismic analysis involved only dead and live loads. Snow and wind loads are considered in separate
"simple" static analysis scenario (see Analysis).

The values of snow and wind loads in this example will be taken arbitrarily without accurate calculation
according to the Eurocode 1, for simplicity.

YO0, Y1, P2 action factors, will be according to ECO.

1.6. Information

All the commands that will be used in this example (in fact the whole group of the software commands),
are analytically described and explained in the User’s Manual of the software.
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2. DATA INPUT - MODEL PRODUCTION

2.1. How to start a new project

SCADA Pro offers several ways to start a new project. Some criteria related to the acceptance of the
starting method are: materials, architectural files, floor plan shape, type of elements usage (beam/shell
elements) etc.

L In this example, we will see in detail the use of the typical structures for modeling a steel
structure.

Right after opening the program, the starting dialog form with a group of commands, related to
initializing a project, is displayed:

SCADA PIO ]8 Manuals Examples Video New Releases Support

Structural Analysis & Design, www.scadapro.com X
Data
F—

DWG
&\ DxF

R REVIT @ sciunes AL

Templates

Sl 55

Recent Project
c:\io\sTEELgr
C:\10\pushert
C:\HOTELIB\AMA
€\io\MyProject2222
C\HOTELIB\KLOVOS
C:\10\lesson2
C:\I0\AMAare
C:\WOTEL18\ZOYR
CAMELETES \matsS

C\io\MyProjectvzdy

By left clicking on the related icons, one of the following ways, to initialize a project, can be performed:

. No matter which way you choose to start a new project, the same form always opens to set
the project name and the path of the file, a necessary procedure so that the program
commands can work.

New Project [} x

Project
Mame |STEEL

Details

Location
Folders- |c.\iu\examlas

Drives: | cl V| MNetwork
= et
=0
3 At
£ AMAsteel

Cancel
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NOTE:

The name of the file can contain up to 8 characters of the Latin alphabet and/or numbers, without any
symbols (/, -, _) or spaces.

You can add a description or add some information related to the structure, in the “Info” field.

“new”: It is used when there is no help file in electronic format. The startup is performed in
an empty worksheet. The engineer starts with the definition of the height levels and the
sections, and moves on to modeling, using the modeling commands and the snap tools of the program.

REVIT
L “REVIT”: Reading ifc files created by the Autodesk Revit.

By using appropriate libraries, SCADA Pro automatically recognizes all the structural elements (columns,
beams, slabs, etc.) with their respective properties, generating in this way the ready for the analysis
model.

@ Arcrilinex
: Reading .xml files Read an .xml file from ARCHLine.XP architectural software.

DWG
Ao
: Import a cad file and use it as an auxiliary file into the interface or base for Automatic
Level Creation and Automatic Section Identification.

. A detailed description of the automatic procedure based on the .acad files is given in the
concrete structure example.

“Templates”: SCADA Pro carries a rich library of structure templates for every type of material. The
command can be activated either by clicking on one of the startup icons or by accessing the
Modeling>Add-ons>Templates. A detailed explanation of this command can be found at the respective
chapter of the manual (Chapter 2. Modeling).

concrete shell elements steel

masonry timber connections
( IDEA statiCa)
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. The most common steel structures contain continuous frames in one or both directions with
duo pitch roof. Stringers, purlins, windbreakers, and front columns may be included. In case of
using a template structure, you can perform the entire modeling with one single command!
However, in case of more models that are complicated as well, the template command can set
the bases to complete the entire modeling faster, just by modifying some of the automatically
generated characteristics.

2.2. Templates — Steel Structures:

To start the example, press the startup icon, “Templates”

Mew Project [} X

Project
Mame |STEEL

Details

Location
Folders: |c:\io\examles

Drives: | Hec: V| Metwork ..
e
=10
©) At
£ AMAsteel
Cancel

Set the “Project” name. If you wish, write in the “Info” field, some information related to the project and
define the path that your project will be stored to, inside the local disk.

Automatically opens the General Parameters window, to set the parameters of the project, such as
Material and Regulation, and other general parameters:
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General Parameters % o
Cther Parameters Screen Drawing Display
Project General Information Material - Regulation
Regulation EC o
Mational General R
Standard Steel Shapes Eura « | | Metric ~
Concrete Steel
Foundation |C20/25  ~| | Members - Bements|S375(Fed30
Steel Plat K
Upper £20/25 - ee & S5275(Fed430
Bolts 48 ~
Steel Weld $275(Fed30 v
Main S400s >
Stimups S400s - Timber Cl4 -
Safety Factors
MO M1 M2 M3
Utimate  Serviceabilit 'IV ] Y 1\"25 1;5
- T s [
Ve yMA M5 M7
vs |1.15 H1 | |1 | |1 | |1.1 ‘
Cancel Apply Help

Press OK and automatically opens a new window containing all the geometrical properties of a steel
structure, where you can set, geometry, cross sections and foundation in a single step.

Steel Structures w

(1

Frame 12

=RT=R
Froperty

=] ~
Frame 22

L1 {em)

L2 {em)
Frame 23

H1 (cm)
H2 {cm)
Along x 1
Along z 3
Distance z

Position Angle

Top Main Beam |V
Furling v
¥

s

Save OK Cancel

BlE8o|o| ¢l6)

10

First, select the steel frame on the left. There are three different types of steel frames.




EXAMPLE 2: “Steel Structure using Templates” SCADA Pro

Structural Analysis & Design

Steel Structures You could also select another type of structure: Trusses, Surfaces 2D-3D, Concrete
Structure, Timber, Masonry.

Trusses

Surfaces 2D
Concrete Structures
Surfaces 3D

Timber

Masonry

Choose the frame and start typing the property details. Check the geometry in the Figure on the right.

Set the parameters in the “Geometry” field according to the drawing
and the repetitions in x and z-direction.

Type 1 repetition in x and 5 in the z-direction.
Type 680 cm distance, between the main frame structure.

Set the following sections:

Columns S1-S2: IPE450 with an angle of 90 degrees
Beams S3-54: IPE360 with an angle of 90 degrees
Main Beams: IEA180 with an angle of 90 degrees

L. Always remember to select the right layer inside the sections window.

Steel Structres v
Frame 12 2
~
L1 fem) 300.00
L2 (om) 300.00
Frame 22 H1 fem) 300.00
H2 (em) 400.00 Beam ()
Along x 1
-
- Hong z 5 Cross-Section Geometry (mm) Save
Distance z £30.00 i~
b Postion Angle 0.0 Select
Frame 23 - Steel Standard oetais
Top Main Beam [ Type
Furins V| 5235(Fe360) o £
Girders ] 180 [270 | view
Secondary Colu... ¥
Hor-Wind bracn... ¥/
Vert Wind braci... ¥ =
Footing d Addition
El
Lz1 fem) £80.00 Ees o
Lz2 fem) 680.00
Lz3 fem) 680.00 Angle
Lzé fem) £30.00 [inverted
El
Left Column (57} PE 450 =~ Cancel
Right Column (52) IPE 450
Beam (33) IPE 360 S -
Beam (54) IPE 360
Main Beams HEA 180
g
Offset (em) 30.00
Max Distance fc... 100.00
Number of Putins Cac
Number of Purin... 8 v
Beam {S4)
Open Save oK Cancel & & G @ S

Then select the number, the position and the profiles of purlins and girders.

11
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!

COffset focm) 30.00

Max Distance (c... 100.00
MNumber of Puring Calc
MNumber of Purdin... &
Cross-Section Left IPE 100
MNumber of Purin... &
Coss-Section Ri... IPE 100
(Offset fom) 30.00

Max Distance (... 100.00]
Number of Girders Calc
Left Girders o

Right Girders v

Front Girders

Rear Girders

MNumber 4
Cross-Section Left IPE 100
Coss-Section Ri... IPE 100
Cross-Section Fr... IPE 100
Croszs-Section R... IPE 100

SCADA Pro”

Structural Analysis & Design

The offset indicates the distance will be the first purlin or girder
from the beam of the head.

You can type the maximum distance between adjacent purlins
or girders and press Calc. The program automatically calculates
how many purlins or girders fit the beam or column.

In this example, select as offset 30 cm and type 8 purlins (IPE
100 with 90 °angle left and right) and four girders (IPE 100 with
0 °angle-left and right).

Notice that, in the Templates, the program automatically calculate the angle of the purlins, by
calculating the angle of the frame. So, even if you type 90-degree angle to purlins, the program will
calculate the exact angle and places it in 3d properly oriented.

12
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= # For the horizontal Wind Bracing. So, the Wind Bracing will start
Left v from the node of columns and end nodes of ridge traversing the
Right v intermediate purlins without connecting each other.
Cross-Section CHS 114, 3%3.6
g Activate the horizontal wind bracings of the left or/and the right
Cross Section IRt slope. The list expands further and for each panel, define the
El position and the intersection of the bracings.
Cross-5e... CHS 114 3X36
Pnsn_i':'ns In Top-Bottom C... Choose the CHS114.3/5.0 section and place
Section | [ them in the first and last panel.
= Choose the "Top-Bottom columns" In Al Purlins
Cross-Se.. [CHS 1143X36 In Odd Puriins
. In Top-Bottom Purlins
Posttions Mo In Top-Bottom Columns
Section If you uncheck the "cut" the Wind Bracing will not split at the
= Cross-Ge. CHS 114 3%3.6 middle and you will have two cross elements. In the opposite, you
N - will have four elements connected to a single node.
Positions Mo
- Section Follow the same procedure for the vertical wind bracings.
CrossSe. | CHS 114.3)%.6 Choose I(|ZH5219.1/6.3 profile, left and right, on "Top-Bottom
Positions  In Top-Bottom C... columns®.
Section v
=
Cross-Section  CHS 114, 3X3.6
=
Cross-5e... CHS 114 3X36
Postions  In Top-Bottom C...
Section v
=
Crogs-5e.. CHS 1143X36
Positions Mo
Section
=

Finally, select the footing profiles (150cmx150cm rectangular footings). Check Soil Interaction and type
Ks = 0,50 Mpa / cm. Select Footings Layer.

Footings

Cross-Section
Material

Concrete
Type
€25/30 ~

T

[]CommonFooﬁng

X

Geometry (cm)

o [

Lz 150

H 50

1]

Central ~

Info D

0

0 .

Sail
height EI

:
:
:

---------- -----_-_------_---
.
:
:

Soil Interaction

|Fooﬁngs

v

I
by

Kz (MPaj/cm)

Cancel

Select the elemen

ts for display.

13
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B Display Structural elements
All | Yes
Secondary Colum
Left Purlins
Right Purlins
Left Griders
Right Girders

Yes
fes
Yes
Yes
Yes
Front Girders Yes
Left Hor.Wind brz
Right Hor.Wind b
Left Vert.Wind br
Right Vert.Wind E
Front Vert.Wind t
Rear Vert.Wind b

Yes

W

W

W

W

W

W
Rear Girders V| Yes

W

| Yes

W

W

W

W

On the right, you can see the model. Using the bar below you can change the view. You can also use left
click to move and rotate the image.

sl

B Load Attribution
Furlinz ¥ Yes

Girders 4 Yes

“Load Attribution” regards the wind and snow loads according to Eurocode 1 (“Loads>>Wind-Snow
Loads”). When the fields “Purlins” and “Girders” are active, the program automatically allocates the wind
and snow loads on them.

Save Ok Cancel

The command “Save” is used to save the template. You can create a folder and save all your templates
in it and make your template library to use them as they are or perform changes and use them in other
projects.

The “OK” button close the Templates window and import the template model in SCADA Pro’s
environment, in the virtual view.

' ATTENTION:
When the template model enters in SCADA Pro’s environment cannot go back in the templates window.

Switch off the virtual view to receive the 3D physical and mathematical model. Now you can work on
the model using the appropriate tools (Manual “Basic”) and make all the changes you need to create
the real model of your project.

You can also use more templates for the same project, with the same material or not. Just click on the
input point, define the template, click “Save”, “Ok” and repeat for the second template.

14
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EXAMPLE

- Select templates command
- Indicate the insert point

list
Lookin | | 10ypkes v/ 93 =@~ ]
2 Name Date modified
-~p ! (% 1beton 25/5/2015 1220
Recent places B 2metalika 25/5/2015 1213 yu
25/5/2015 1231

(B 3xyina
. (B #toixopoiia
Desidop [ sepifaniaia

25/5/2015 1228 pu
25/5/2015 1218 pu

node to insert the steel construction

describe the model is minimized, increasing the productivity of the designer.

15
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To insert a steel template over a concrete structure (already existing in SCADA Pro’s environment):

- Inside the templates window, that opens automatically, press Open and select the template from the

Y. The above option is a very useful tool especially for Mixed structures, since the time required to
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2.3 How to modify a structure created using templates command :

When the template enters in SCADA Pro’s environment, it is possible to make modifications or additions
and create even the most complex structures.

>

Delete
*  You can delete members and nodes using deleting command from tab “Basic’, or use the right

mouse button.

s

Member

-

You can add elements. Just select “Linear Member” from Modeling, which opens a window
where you can select the profile, the kind including the freedoms of the member

|

Material ||:uncrete .,,.| Ix{dm <) III E(GPa) III
Quality ‘c20/25 vl
Assign Cross Section Z III T III
Culumns Columns ¥ 2 Soil ConstantKs {MPafcm) 0
High rigidity bea uns
Purlins
Rigid Offsets (cm) Girders Member Releases
Start| ggrgnt::lraaring:lun N Vy Vz o Mk My Mz
E o serti [1 [0 O O O O
Endi [ O O O O O
d 0 ]
Y | | | | |I'~"IuBr||.|m1ru': Movteho v|
1L ) ] [em] |
ancel Info |

In Assign Cross Section field select beam or column from the first list, and from the second list, the specific
type of the section, and press . In the new dialog box type the characteristics of the section

16
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Beamn (0] pod
Cross-Section Geometry {mm) h I%’ Save
Material

IPE - Select
Steel Standard v r 7 T e
- an ~ RY: Y d o etails
ype W7

120 twl 0 %0 | 3D
5275(Fe430) v a0

160 180 | | 270 | | View
’ ‘ A 130

4‘ ‘ Addition

’ ’ Grders  ~ NENAEEEERE
ta.

— ————  [inverted

B8
£

£
"}l:----'
¥

|

Mathematical Model ~ Cancel

Press “ok” for inserting and, in the 3d view, pick the start node and the end node.

17
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3. IMPORT LOADS

3.1. Manual import loads :

Described here, for educational reasons, the methodology of import loads manually.
Normally we use the “Wind and Snow Loads” tool for automatic importing of wind and snow loads.
Therefore, you can skip following and go directly to pag.25.

To define the Load cases use “Load Cases” command.

There are two default load cases:

3 Dead Loads (L.C.=1)

4 Live Loads (L.C.=2)

. The S.W. column indicates the participation of the self-weight in the specific load case.

In addition to dead and live default loads, you can also define other loads. You [ireeibEr

can choose loads from the list, or you can set your load by typing a name g‘éj Load
asion
T “I'and then click the “Insert” button. Fire
Impact Load
. . . wnr | Industrial Equipment
The imported load, takes a serial number, in LC (Load Case) column and a “Yes Light Pamlt:'ignf
or “No” indication, depending on, whether or not, the self-weight is including. Earth Pressure
Masaonny
Prest
Load Case Definition > SLEH ‘f’:;;ﬁt
Settlement
[]self-weight | Dead Load v | | Insert Sail Load
. Snow
LC  SW. Desciption il Tempemture
Yes Dead Load 1'3?_1? Pressure
L]
2 Mo Live Load Delete
Loads
Delete Al
Loads
[ox |

For this example click on the third line and choose Snow from the list (Load case 3). Click on the fourth
row, choose Wind and type X (Load case 4) and respectively Wind Z in the fifth row (Load case 5), like in
the figure below:

18
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Load Case Definition pod
Cself-weight | wWind Z J_ - | Insert
iel From Lis'
LC  S.W. Description i rrom Lis
1 Yes Dead Load
2 Mo Live Load Delete
3 Mo Snow Loads
4 Mo Wind X
5 o Jweaz LSS
Loads
| Ok |

In this example, consider:

-Dead load: 0,20 kN / m in all purlins
- Live load: 0,10 kN / m in all purlins
-Snow load: 0,15 kN / m in all purlins

* Alternatively you could put the snow loads on the beams

- Wind load in X: 8KN / m to the columns with red light colorand 2 KN / m
to the columns deep red color.

- Wind load in Z: 3KN / m to all columns.

* Alternatively you could put the wind load on the girders.

Further information:

Fm\00n - Pel-EBO -

Basic Modeling View Tools Slabs Analysis Post-Processor Members Design Drawings-Detailing Addons
: L L FH Gi; =
LJC LJG i it ‘“-‘i) F “
ICLI6 L Ui & | i & =% o = E
Load Load Insert  Edit  Yield Slab Insert  Edit  View Copy Parameters Edit  View Member Post-Processar
Cases Groups = Lines =~ Reactions~ = - = = Correspondence
Definition Slab Loads Member Loads Eurocode EC1

au,

Insert
In “Load” tab and “Member Load” command group, select “Insert” and left click to define the

elements (member, node, and surface) to insert the loads.
You can choose the elements either one by one or group elements through filters. Here, we use the

second method.
First of all, select a purlin to see the Properties on the right side.

19
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~  Properties a2 x
W
E;;er Purling .
Coler 15
Type B-3d
4——b—¢
L T
Bitmap hooy Yd
tf 7 twl
=
First Node 115
Final Mede 123
L{m)
=
Material Steel Standard
Type 5235(Fe360)
(=]
Here you can read the number of the color of the Layer: Purlins
Select “Insert ” and then “Select Group” button
. 1 W , & e ey 2l [
AR B R ] 4] P 57 [ £
that opens a new window.
5 Activate Color, and type the number of the color of the purlins.
6 Press "Add by Filter".
Automatically, in the right area of the window, display the list with the purlins.

Load Group >
[] Material Concrete Beams - B3D | | Add toList | | Clear List
[] Type Ca/10
[] Element B-3d B-3d - 163(51,70) - (A)IPE 100 - L:Purlins ~

E-3d - 164(52,71) - (A)IPE 100 - L:Purlins
[] Member Beam B-3d - 165(53,72) - (A)IPE 100 - L:Purlins
_ _ E-3d - 166(54,73) - (A)IPE 100 - L:Purlins
L] Layer Lines dircles B-3d - 167(55,74) - (AYPE 100 - L:Purlins
_ EB-3d - 168(56,75) - (AJIPE 100 - L:Purlins
[ Preference  Cross Section B-3d - 169(57,78) - (A)IPE 100 - L:Purlins
EB-3d - 170(58,77) - (A)IPE 100 - L:Purlins
B-3d - 171(70,79) - (A)IPE 100 - L:Purlins

i
o H B-3d - 172(71,80) - (A)IPE 100 - L:Puriins
EB-3d - 173(72,81) - (A)IPE 100 - L:Purlins
Select Erom B-3d - 174{73,82) - (A)IPE 100 - L:Purlins
B-3d - 175(74,53) - (A)IPE 100 - L:Purlins
Objects | 0 | | 0 | | 0 | B-3d - 176(75,34) - (A)IPE 100 - L:Purlins
B-3d - 177(76,85) - (A)IPE 100 - L:Purlins
B-3d - 178(77,86) - (A)IPE 100 - L:Purlins
Add By Filter emove By Pick | + Clear List B-3d - 1723(79,33) - (A)IPE 100 - L:Purlins
B-3d - 130(20,89) - (A)IPE 100 - L:Purlins

Load Grou Save Grou ok B-3d - 181(31,90) - (A)IPE 100 - L:Purlins w

I:I p | = | 10O N FANTOC 40N 1 oM aeliomm
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Select:

- Dead Load and type 0,2 and press Insert.
- Live Loads and type 0,1 and press Insert.
- Snow and type 0,15 and press Insert.

Click OK and right click and opens the Insert Load window.

Insert Loads hod
Load Case Dead Load 4 Gmup Gmup 1 o
Load Property
Load Type Load Kind [ \ i "\ \j
Bement | |Unformly Distributed Loads w i [rmm— ]
«dis.i+ odis )
Description | |
Value i fkN/m) 0.2
Angle
: b ] s
Apply Ta Local xy et Load
LC LG Description Insert
U.D.F. 0.20/0.20/0.00/0.00/0.00 (1| Clear Lt
2 1 LU.0.F. 0.1 0.00/0.00/0.00/0.00/0.00
3 1 U.O.F. 0.0040.00.0.00/0.000.00 Clear by Select
L'y > Cancel

Click OK to apply the loads and close the window.

Repeat the same process for loading the Columns.

select load case and level.

For example, turn on the snow - LC3 ON:
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Furthermore, pressing/command, you can see all imported loads in 3d representation. In the dialog box,
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Display Loads -
Load Case Snow Group 1 Level X2
LC LGl LG2 LG3 LG4 LGS LGE LGF LG8 LG9 LG10 AfA
LC1  OFF 0 OFF
LC2 OFF 1 OM
M---------
LC4 OFF
LCS OFF { m
B-3d Truss B-3doef Mode Flate Slahs

Scale (1Lload Unit) = III m Display as [ value
s Fom[0 |10 [0 ]

On your screen will display the snow loads on each purlin of the roof as yellow vectors pointing down.

Repeat the process to enter the wind loads in the X and Z columns axis. View command will display the
loads as shown in the figures below:

-, ‘ =
= =2 »
-, 8 o g - 2
- == . i W, -

= == . s e O
= . B 4 [ ] 5 [ A
T E - 2 e L T
- - /8 m @ -
- = = ol -3 4 o
- - - A
= - - -/ .
== - = -/
= : I3
oz
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Qi mem G,
| o =
Parameters Edit View Member

e e ¥  Correspondence
Wind - Snow Loads

calculation.

orography)
e Categories and soil parameters
e Wind turbulence
e Max velocity

e Wind forces

of commands:

2. Edit: wall-roof

3. View: wind-snow

4. Member correspondence
5. Post-Processor

3.1.1 Parameters

Post-Processar

It is an extraordinary tool that includes:
e Automatic calculation of characteristic values of snow load on the ground and the roofs determined
by EN 1990 for all types of the roof: flat, single, double, quadruple, vaulted, with proximity roof
tallest building drift in protrusions and obstacles of the Roof shape coefficients automatic

e 2D and 3D display of snow load distribution.

e Basic wind velocity automatic calculation.
e Automatic calculation of average wind speed VM (z) at height z (according to soil roughness and

e Wind pressure distribution on surfaces

SCADA Pro”

Structural Analysis & Design

3.1 Automatic import loads. How to insert wind and snow loads automatically by EC 1:

"Wind-Snow Loads" commands group contains
tools for the automatic calculation of wind and
snow loads and the distribution to members by
Eurocode 1.

Code: In the dialog box that appears

[l

)

Technical Standard
T .
| L Technical [ECl
E Snow Ok
i [

] [ Cancel

)

s
Parameters | Wind

-

23

Select the code for wind and snow loads calculation.

e Pressure coefficients for buildings (vertical walls or roofs)

1. Parameters: Code selection, Wind-snow general parameters

EC1_Italian

MTC_2003

EC1_Palish

EC1_Austrian
EC1_German

Saudi Building Code (301)

The procedure for calculating wind and snow loads and their distribution to members includes five groups
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3.1.1.1 Wind

Define wind parameters according to Eurocode 1, completing the dialog box:

ECTWIND PARAMETERS x

Zone |Rest of Greece

W
Altitude from sea level {m) £ A
Mean Wind Velodty (m/sec) Vb,0
1t Snow Density (Kg/m3)| 2 | p
Directional Factor Cdir
Season Factor Cseason

Soil Type

IV Area in which the 15% is covered with buildings with height =15r ~

ITTTTLT1

More than 40 Km

Z0(m) Zmin{m)

0.17

Orthography Factor

Cliffs and escarpments~ ~ || Upwind ~| Lu(m) |-500
e Hm) | 300

oo Ld(m) | 500

- downwind slope < 0,05
wing Je— 5 %(m) -150
Z(m) 150

ee—F o

1
Roughness Factor

Automatic Calculation criz) | 0.5395620¢
Cancel

Select from the list: “Regulation” and “Zone” and automatically update the respective fields.
In “Soil Type”: select type from the list, category, and distance from the coast.
In “Orthography Factor”: define topography and wind direction.

The other fields complete automatically based on the previous selections.

¥ Automatic Calculation

In “Roughness Factor”: when is activated, the program calculates automatically

cr(z) |[I
Cr(z) value, otherwise, type a number .

Press “OK” command to save the parameters.

. The user can modify the calculated values. Typing different values in the fields and the program
updates automatically.

3.1.1.2 Snow
Define snow parameters according to Eurocode 1, completing the dialog box:
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EC1 SNOW PARAMETERS K
Regulation e
Topography MNormal i

Exposure Factor Ce

Thermal factor Ct

Snow Density y kN/m3

Zone II {Magnesia,Fthiotida, Karditsa, Trikala, Larissa, Sporades, B1

Snow Load (at sea level) Sk,0 kN/m2
Altitude (from sea level) Am ?

2.2054174
Snow Load (at Altitude A) Sk kMN/m2

Accidental Snow Load

Design State | cace A (No exceptional fallsMo exceptional drift ~

Exceptional Loads Factor Cesl 1
cancel

Select from the list: “Regulation”. “Topography” and “Zone” and automatically update the respective
fields.

In “Accidental Snow Load”: select a condition.
Press “OK” command to save the parameters.

3.1.2 Edit: Wall-Roof

3.1.2.1 Walls

The take advantage of the "Templates" command, when
all the geometric characteristics of the walls filled in

automatically by the program, and save a lot of time and
work!

—

——b—F

|wiall et (perpendicular wind dir. 0) |

[~ Partial Walls

afa b{m) hi{m) %

: 500 300 om0 Select from the list the wall according to the wind
direction.

T “Partial Walls” list completed automatically, without

o 5 m | [° % | using “Pick” as previous.
New Del From Lis! .
-Ema.em..id The user needs only to type the percentage of openings
blm)= ls_ Automatic Openings
h(m)= 3 Caleulation Autl]l'l'latil:
Operings |0 % EI %o q Calculation
oK I Cancel | an press

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

NOTE:

. The height of the lower wall always defined starting from level 0 even if the steel structure begins at
a higher level.
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L. [f the front view consists of several walls at one or more levels, press the button "New" and repeat
the above procedure to set the whole face.

3.1.2.2 Roofs

Edit Roaf %l Select from the lists the roof number and the
[roofo.1 ] form.
L3 . .
! 4 I “Geometrical Data” filled completed
Lo 12 ;| automatically.
l
, , Ny o ISharp Edges j
i ™ Crientation 90
[~ Peaks - Sides {m) Parapets
< (K = Pick Curved Edges
gl e The user needs only to select |lndined Edges
ary es . mj= |t . . . .
E L , type the height of the barrier in m and define
~Geometrical Data (m) ——————————— i )
Nurber of ! the "Roof Proximity.
:1 : hz|® Press “OK” command to save the parameters.
0 alfo az2|0 a3|0 . .
8 o Cot® ot o Repeat for all four directions of the roof
r~Roof Proximity [Snow Drift] (m) —————— (CIOCkW'se d|rect|0n)
Side 0 j
No Proximity 'I
h o
S Cr
oK I Cancel |

Roof Proximity

If the structure is adjacent to another building taller, in the "Roof Proximity" select the side which

ISidE a 'I

=
adjoins [5ide 3 and from the list [Eroximity the “Proximity”.

The field change according to the proximity and the side. Type the geometry data and

—Roof Proximity [Snow Drift] (m)

a|® I::EI o

Press “OK” command to save the parameters.
Repeat for all four directions of the roof (clockwise direction).

3.1.3 View: Wind-Snow
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3.1.3.1Wind

ra Wind

Select the command to see the wind pressure distribution on the walls and the roofs of the
building. In the dialog box, select the wind direction, the wall or the roof and the type of pressure. The
distribution is automatically displayed with colors. The zones with different pressure have a different

color.
[Wind Direction 0 =] [Wall bock (perpendicuir wind dr. 270) o O Cancel ECI| Caneel
3.1.3.2 Snow
- ‘ Snow x|
[l =] Fvew2 ©
Select the command to see the snow Reofros =] v e
Case [Case () | I~ 30View [ Aecidertal view |
distribution on the roofs Load shape cosfiicient
In the dialog box, select from the list the number of "roof" |ostce
of the "open" meaning the number of the frame, ( if there
Proximity
ICase (i vI b
P = Ccase (jii) 040
Case (i)
0.80
Case (i) 040
080 080

Case (i} | | I

w|Obstade

are more than one), and "Case for the load

distribution of snow.
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Activate “Load” checkbox to display the values and “3DView” checkbox to receive snow distribution the

following configuration.

3.1.4 Member correspondence

Member

Correspondence 14 35sign the calculated loads to the members, through the influence zones.
Select the command and in the dialog box: select a wall, or a roof and define the dimension of the

influence zones.

In the new version of SCADA Pro, completed and integrated the automatic calculation of influence zones

for linear members to make the distribution of wind and snow loads.

. Remind that until now the automatic distribution was only for the structures derived from Templates.

Now enable this distribution on any surface.

By selecting the command now opens the following dialog box

Mermnber Correspondence *
Wall left (perpendicular wind dir. ) e
Add Members
Influence Zones {m) Vertices Coordinate {cm)
Pick || 0.0, 500.0, 0.0
Left

Right

Pick || 0.0, 0.0, 300.0

L1,
2| pick || 0.0,0.0,0.0
1,

Pick Distribution View

Initialisation of all members (Walls-Roofs)

Members Initialisation
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The part of the old definition of the influence zones did not change but added to the right a new part to
define the area with three points.
The definition always concerns the active area

Wall left (perpendicular wind dir. Q) w

Better to start either the manual or semi-automatic procedure by pressing the "Members Initialization”
button.

Attention:
. In the automatic procedure coming from the TEMPLATES, DO NOT press "Members Initialization

button, because it will delete the automatic load distribution to members!!!

”

e Automatic Procedure - Using “TEMPLATES”

Activated “Purlins” and “Girders” in “Load Attribution” of “Templates”/, just select "Pick" and the
program automatically calculates the influence zones distributing the pressure in all purlins and girders.
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3.1.5 Post-Processor

H “" 2’
The last command is “Post-Processor”. x|
In the dialog box, in “Load Attribution” there are [Loac Atbution -
two labels: 0 s0 180 27 e
i I I I I Typical

. . . . Cpe_p+Cpi 3 7 11 15
one with the wind loads, 4 cases for four directions,
. i 4 8 12 16 C i 19 22
i.e. 12 cases to each load and Cpe_p-Cpi | | | | 2= | |

i H i 5 9 13 17 i 20 23
one with snow loads, 3 cases for typical snow. RS | | | | Caseil | |

Cpe_n-Cpi IG I 10 I 14 I 13 Case i I 21 I 24

The numbers that appear on labels correspond to
the Load Cases serial numbers.

Remember:

Load Casel: Dead e
Load Case2: Live - — Results |
and now there are 16 new Load Cases for the Wind | =

¥ Wind 90 INew Scenario 'I
(from 3 to 18) and 3 for the Snow (19, 20 and 21). _ :
v wind 180 INew Scenario 'I

¥ wind 270 I Mew Scenario 'I
¥ Typical Snow INew Scenario 'I
¥ Accidental Snow I Mew Scenario 'I

Scenery Analysis Creation |

Total Load Deletion (Snow-Wind Loads) |

Load Attribution in Members(from Wind and Snow) |

Select

£l Lood Doiction oo yindiood) to attribute wind a snow loads on the structural

Load Attribution in Members{from Wind and Snow)

members, or to delete them all.

In “Sceneries” there is a list with the analysis sceneries creating automatically selecting

5 Analysis Creati
cenery Analysis Creation command.

. SCADA Pro not only calculates automatically the load distribution of wind and snow but also creates
automatically all the analysis sceneries, saving the user from hard work and much time.

x|
|N|:| j

x| [ Dbl ==
ECB Static JqﬂEh'SiS EC-B —
[ Seff Weight [Dead Load | inset | EAK Static I [
NTC_2008 Static Type Istaﬂ,: j
c - - ECS Static .
o ———— Static Wind 0 Froperties
L Dead Load Static Wind 90 . | Nodes |
2 Live Load Static Wind 180 B paes
3 No Sniow Static Wind 270
4 No  Wind W (=) Delete | Static Typical snow Load Cases | I asses |
] Mo Wind W (=2}
G Mo W?nd .I,+x} New | Update |
7 Ma Wind (+2) -
TR o = |
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Results
Press to open the .txt results file, containing in detail all data and calculations

derived from all Eurocode 1 procedure.

File Edit View Insert Format Help

D(E| S @l &l=el-| B

WIND / SHCW LOADS CALCULATION
ACCORDING TO EN 1991-1-3/4:2005 NAD GREECE

SHCOW DATA

TOPOGRAPHYWV

EXPOSURE CCEFFICIENT Ce

THERMAL CCEFFICIENT Ct H

DESIGH STATE : B (HNo exceptional falls/Wo e
EXCEPTICHWAL SNCW LOADS CCEFFICIENT Cesl

WEIGHT DENSITY OF SNOW v (En/m™3)

Zone III (Yoohoimon Xopoo)

SNOW LOAD (AT SEE LEVEL) 5k,0 (KEn/m™2)

BLTITUDE A (m)

SNOW LOAD (AT LEVEL 500.00m) Sk (Kn/m"~2)

WIND DATA

TERRATN CATEGORY : 0 5ea or coastal area exposed t
Z0 (m) : 0.003
Zmin (m) : 1.00
FUNDAM. VALUE OF THE BASIC WIND VELOCITY (m/=sec) : 27.0
AIR DENSITY p(Kg/m™3) : 1.25

TTOTATTAM?A  TRAATAD  mAS - - A AN

£

For Help, press F1
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4. ANALYSIS

After the modeling and the distribution of the loads to the members of the structure, the analysis of the
structure, by the selected regulation, the creation of the load combination and the results of the checks
are next.

4.1 How to create an analysis scenario:

Through the “Analysis” unit, the commands of the “Scenarios” group allow the creation of the analysis
scenarios (regulation and analysis type selection) and the execution.

r ol
& EC-8_Greek Dynamic (1) - L.
MNew Active Scenario Run

Scenarios

To create more analysis scenarios, select “New”. In the dialog box that opens, besides the predefined ones,
you can create as many scenarios as you want.

Scenario hre Analysis  |EC-8_Greek v
Renumbering Type Stat';mic
Advanced Properties
Nodes |cuhilMcKeel) v L ui-Threaded Solver Eet Greck
Elemer NTC_2008
) ECE_talia
[] bisable Mame | Load Ca EC8_Cyprus
EC-8_Greek Static (0 - ECB_Austrian
EC-§ Greek Dynamic (1) Analysis | EC-8 Greek > Egg_fnﬁneml
Static Wind 0 (2) Type Dyniamic . Mew
Static Wind 50 (3) .
Static Wind 130 (4) Properties Type  |Dynamic v
Static Wind 270 (5) Properties| Static
Static Typical snow (5} Elements Nodes P D
Elemer Monlinear
Load Cases Maszes Iélnear Dy
astic amic
Load (3 Preliminary Static
Preliminary Dynamic
— Update N Time History Linear
I =W | Time History Non Linear
Exit
Analysis | ECE_General A
Type Static w

Properties| Static

Elemer| Norlinear
Linear

Blastic Dynamic

Tl Preliminany Static
Preliminany Dynamic
Time History Linear
Time History Mon Linear

Ne

=
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Make your selections from the “Analysis” and the “Type” lists and click Hew to create a new
scenario. If you want you can type a name as well.
Select among the possible scenarios provided in SCADA Pro:
For Greece:
LINEAR — NON-LINEAR METHODS
- EAK Static Simplified spectral analysis according to EAK
- EAK Dynamic-eti Dynamic spectral analysis according to EAK
- EAK Dynamic Dynamic spectral analysis (masses displacement)
according to EAK
- Old 1959-84 Seismic analysis according to 1959 Regulation
- Old 1984-93 Seismic analysis according to 1984 Regulation
- Static Static Analysis without seismic actions
- EC 8 Greek static Static analysis according to Eurocode 8 and the
Greek Appendix
- EC8 Greek dynamic Dynamic analysis according to Eurocode 8 and the
Greek Appendix
- EC 8 Greek Preliminary Static Static Preliminary analysis according to KANEPE
- EC8 Greek Preliminary Dynamic Dynamic Preliminary analysis according to KANEPE
- EC 8 Greek Time History Linear Static analysis according to Eurocode 8
- EC 8 Greek Time History Non-Linear | Dynamic analysis according to Eurocode 8
- EC 8 Greek NonlLinear Nonlinear analysis according to Eurocode 8 &
KANEPE.
For other countries:
LINEAR — NON-LINEAR METHODS
- NTC 2008 Seismic analysis according to the Italian Regulation
2008
- EC8 Italia Seismic analysis according to Eurocode 8 and the
Italian Appendix
- EC8 Cyprus Seismic analysis according to Eurocode 8 and the
Cyprus Appendix
- EC8 Austrian Seismic analysis according to Eurocode 8 and the
Austrian Appendix
- EC8 General Seismic analysis according to Eurocode 8 with no
Appendix (enabled typing values and coefficients)
- EC 8 General Non-Linear Nonlinear analysis according to Eurocode 8
-SBC 301 Seismic analysis according to Saudi Arabia code (SBC
301)
L. In this example, you’ll only choose the scenarios EC8 dynamic for the earthquake, as well as the
scenarios Snow Typical, Wind 0 and Wind 90, which were automatically created as previously
explained.
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Select the EC8 Dynamic. The command Elements includes the properties modifiers for the beam members.

. The program automatically chooses the appropriate inertial modifiers, by the selected regulation while
you can modify at any time these modifiers.

Elements

Multipliers of Property Values (Concrete) .
EC-8_Greek DynamicEC-8_Greek EC o
Linear Element Property Value Multipliers

Steel w| E G Ak Asy Asz E Ix Ly Iz
e m— R N S S | | S
= O EO | EO | K | | O E | O |
seavs-gdef |1 ||t |t |t [t J[r [t J[r [t |
cowms-eo |1 [t [t J|r J[r J[r [t J[r J[t |
cowms-muss |1 [t [t J|t J[r J[r [t J[r J[t |
e ER | ES | ES | K| EO O E | O
VLR T EO | KO | E | X | | O | | O
Walls Filter (Lmax/Lmin) = I:I Cancel

Select the EC8 Dynamic. The command Nodes opens the following window:
Modes

Modes pod
EC-8_Greek DynamicEC-8_Gresk

Master Nodes | Yes e
Springs
Lk Cny Dz

Yes ~ | | Yes ~ | |Yes w

Cancel

Here you can choose to perform the analysis without considering Rigid Link Constrain at any level even if
master nodes exist and consider a fixed base for the whole model even if an elastic foundation is defined.

In cases of Dynamic Analysis, if you select “Nodes” and you “open” the springs “Yes”, then you will be able
to use the combinations of the dynamic analysis for the design of the footing as well.

Load Ca
Select the EC8 Dynamic. The command Load Cases opens the following window: L
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Load Case participation -
EC-8_Greek DynamicEC-8_Greek
Load Cases of :
Scenario gimssec?) Awvailable Load Cases and Load Groups
IC  LG1 G2 LlG3 LG4 LG5 LG6 LG7 LGB LG9 LGA
' LC1 1.00
LC2 0.00
LC3 0.00
LC4 0.00
LCH 0.00
LCG 0.00
LC7 0.00
LCa 0.00
LCS 0.00
LC10  0.00 W
£ >
Cancel

Where, for each scenario load case (for the current scenario only) on the left column, you match one or
more Load Cases (LC) of those that you created.

. Select the value 1.00 for LC1 (after having selected the category “Dead Loads” — G(1), that are colored
blue) and 1.00 for LC2 (after having selected the category “Live Loads” — Q(2), that are colored blue).

G(1) +
. )+ . .
. The “+” sign next to the load category m shows that for the specific category (scenario Load
Case) there is a load participation. The maximum “+” signs for each scenario is 4.

|pdate

Click to update the scenario by the performed modifications.

. The program fills automatically a unit factor to the corresponding Load Case. Any modification is
acceptable here.

For Static wind and snow scenarios, the respective loads participate to the corresponding categories
without including the dead and live loads derived from cases LC1 and LC2, since these are already included
in the seismic analyzes.

35



EXAMPLE 2: “Steel Structure using Templates”

Load Case participation *
Static Typical snowStatic
Is‘ziiacni"ses of alm/sec?) Awvailable Load Cases and Load Groups
Alllc 161 G2 LG3 LG4 LG5S LGE LG7 LG8 LG9 LGA
3+ LC17  0.00
g LC18 000
s c19  1.00
7 LC20 0.00
g LC21 000
0 Lc2z  0.00
11 LC23 000
E LC24  0.00
12 LC25 0.00
15 v
16 v« >
=
Load Case participation bt
Static Wind 0Static
Ié?;:acnfes of aim/sec) Available Load Cases and Load Groups
Alllc 161 162 L1G3 LG4 LG5 LGE LG7 LGE LG9 LGA
3+ LC1 0.00
;" IC2 000
3 c3 100
7 LC4 0.00
g Lcs5 000
10 LCE 0.00
11 LC7? 0.00
12 LC8 0.00
" c3 000
15 LC10 000 v
16 v« >
=
Load Case participation »
Static Wind 305tatic
IS'?:Z?_IEIC::EE of alm/sec?) Available Load Cases and Load Groups
&~ LC LG1 G2 LE3 LG4 LGs LG6 LGT7 LG8 LG9 LcA
3+ LC1 0.00
;'f Ic2 000
3 LC3 000
7 LC4 0.00
g Lc5 000
0 LCE 0.00
11 LC7? 1.00
12 LCB 0.00
” LC9 000
15 LC10 0.00 v
16 v« >

Corcs

% NOTE
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When a category is activated the + symbol appears next to it.

For each scenario, you can activate up to 4 scenario load cases.
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4.2 How to run an analysis scenario:

r - s Inside the scenarios list, besides the two predefined
“JMEC.5 Greek Dynamic_(3) "I La scenarios, the scenarios related to wind and snow now
New | EC-8 Greek Dynamic (1) ~ | exist. Select each scenario and define the

. corresponding parameters of the selected analysis.
Static Wind 0 2]

: d/p / Static Wind 80 (3]
Project D Static Wind 1280 (4]

0.

S Static Typical snow [B] W

Static Wind 270 [5)

By clicking the “Run” button, depending on the selected
scenario, the following dialog box opens:

v" Eurocode scenarios
v' Static scenarios

Update

First of all, select to update the parameters of the current scenario and delete the data of
the previously executed analysis.

P te . .
Then, select STEMETErs to define the parameters of the current scenario.

. Depending on the selected scenario, the dialog box differs. In this example having selected the scenario
of the Eurocode 8, the dialog box will have the following format:

ECB Parameters x
Seismic Area Characteristic Periods Apply seismic actions on Levels Xz
Seismic Areas Spectrum Type Horizontal Vertical Down g -0.00 “ Up | z-950,00 ~
] o]
Zone I ~ 2 =g Type 1 | = Dynamic Analysis
Soil TB(5) |0.15 0.05 Eigenvall| 10 | Au:i:uracy| 0.001 | CQC W
Impertance B ~| TC(s) |03 0.15 Spectrum Participation factors

Spectrum Acc.Eccentricities 5d (T)

Response Spectrum | Design w | Ductility Class DicM w sd(mg) [ 1
emx [] 005 | ny

ﬂ(%}EI Horizomalb[l Vertical b sd(mv) [ 1

0.05 |
Response Spectrum Update Spectrum sd(m) :==a‘g emz [] z sdmz) [ 1
Structural Type q Bays Sethacks
Steel v oo O35 oy (35 @ (|35
X [Jone % Al the other cases

Structural Type

z O
X | Moment resisiting frames type a | Z | Moment resisiting frames type a [Jone Z All the other cases

Structural Type
[J 71 according to 4.3.3.2.2.(5)

¥ | Concrete Moment Resisting Frames ~ I | Concrete Moment Resisting Frames ~

Interstorey Drift Limit 0.005 Walls KANEPE Default OK Cancel
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In this dialog box, you enter all the necessary data related to the seismic region, the soil the importance
factor, the safety coefficients and the levels of the seismic loads application.

Seismic Area

Seismic Areas

zone [IL ]2 [0.24 %

Click the “Seismic Areas” button and be informed of the considered zone parameters. Select
the “Zone” from the list and the coefficient “a” is automatically filled in.

Importance
zone |I ~| ¥i Select the important factor and the coefficient “yt” is automatically filled.

Characteristic Periods

Spectrum Type Horizontal Vertical

Type 1 ~v| S5,avg | 1 | | 0.3 |

Sail TB(S) |0.15 0.05

A o1 T |04 ||:|.15 |
we 25 ] [

Next define the Spectrum Type and the soil type, so that the horizontal and vertical spectrum coefficients
are automatically calculated.

. You can modify any of these fields and fill in your very own parameters set.

Select the “Spectrum Type” and the “Ductility Class” before you click “Update Spectrum”

Spectrum
Response Spectrum | Design w | Ductility Class DCM e

(%) EI Horizontal I:uIZI Vertical bo
Response Spectrum Update Spectrum Sd(T) == a*g

Structural Type

Steel W
Select the “Structural Type”

A) Select the “Structural Type” along X and Z direction to calculate the basic eigen period
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Structural Type
[171 according to 4.3.3.2.2.(5)

¥ | Steel Moment Resisting Frames ~ £ | Steel Moment Resisting Frames ~

(in case of structures with a single frame along X or/and Z direction check the respective checkbox on the
Bays

% [Cone

Z [Jone
“Bays” group )

Otherwise
B) activate the checkbox to calculate the T1 by the paragraph 4.3.3.2.2. of the EC8 regardless of the
structural type

Structural Type
[+]T1 according to 4.3.3.2.2.(5)

¥ Concrete Moment Resisting Frames Z Concrete Moment Resisting Frames

Structural Type

4 Moment resisiting frames type a Z | Moment resisiting frames type a

Select the “Structural type” per direction from the list:
Moment resisiting frames type a

Maoment resisiting frames type b

Moment resisiting frames type c

Frames with concentric diagonal bracings
Frames with concentric V-bradngs

Frames with eccentric bracings

Inverted Pendulum type a

Inverted Pendulum type b

Maoment resisting frames with diagonal bracin
Maoment resisting frames with infills (in contag
Moment resisting frames with infills (without g

According to Eurocode the “Behavior Coefficient q” derives from calculations and the “Structural type”
must follow specific criteria.

. SCADA Pro calculates automatically the q factor and the structural type. The process is explained next:

7
0.0

After having completed all the previously mentioned values, leave the following boxes blank

q

ge [] 33 gy [] 35 g [ 33

7
0.0

Choose “Ok” and using the “Automatic procedure” run an initial analysis.
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Seismic Actions Calculation - Analysis - Checks x
Parameters Mass Centers (cm) v
Automatic Procedure el X v 7 '~

Procedure

0-0.00 0.00 0.00 0.00
« Mass - Stiffness

1-38000 53478 38000 54132

o Regularity .
2-67000 55505 67000 461.75
Regular
[JinPlan 3-95000 44699 95000 554.88

In Elevation

Equivalent

( Analysis ~

Initialize data El

«» Now, the proposed values for the “Behavior coefficient g” can be found in the “Parameters” dialog
box.

+*» The proposed values may be kept or altered (the latter one is an option that could be utilized from the
beginning of the procedure, however, in this occasion the software would not propose any values by
EC8).
q

ax [v] |2 ay V] 1 qz

4.3 How to create load combination:

Right after the analysis execution, use the command group “Results”, to create the load combinations
(for the EC8 checks and the design) and display the results of the analysis:

e 3 Nlu p
L f W =

Combinations Checks Seismic
Force

Results

The “Combinations” command, opens the “Load Groups Combinations” dialog box where you can create
your very own combinations or call the predefined combinations that SCADA Pro has.
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Load Groups Combinations X
Ultimate Serviceability
\G | 1.35 | \E | 1 | VEE | 1 | w2 o3 [l 5yG+Q+Tnp0g [l 56+Q+5y0Q Calulation
o Guwenn  Gowensn [
Type Direction LC1 LC2 LC3 LC4 LCS LCE Lc ~

Scenario EC-8 Gree... ﬂ EC-8 Gree... ﬂ EC-8_Gree... ﬂ EC-8_Gree... ﬂ EC-8_Gree... ﬂ EC-8_Gree... j EC
Load Case 1 2 3 4 5 (] 5
Load Type G ﬂ Q ﬂ ExD ﬂ EzD ﬂ Enx j Erz ﬂ Eyl
Actions ﬂ Category‘ﬁ.‘.ﬂ ﬂ ﬂ ﬂ j
Description

Comb.l Ultimate ﬂ No ﬂ 135 1.50

Comb.2 Ultimate ﬂ Ne ﬂ 1.00 0.50

Comb.:3 Ultimate ﬂ Dir. +X ﬂ 1.00 0.30 1.00 0.30 1.00 0.30 0.3
Comb.4 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 1.00 0.30 -0.
Comb.:3 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 1.00 -0.30 0.3
Comb.:6 Ultimate ﬂ Dir. +X ﬂ 1.00 0.30 1.00 0.30 1.00 -0.30 -0.
Comb.:7 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 -1.00 0.30 0.3
Comb.:8 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 -1.00 0.30 -0.
Comb.9 Ultimate ﬂ Dir. +X ﬂ 1.00 0.30 1.00 0.30 -1.00 -0.30 0.3
Comb.:10 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 -1.00 -0.30 -0.
Comb.11 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 -0.30 1.00 -0.30 0.3
Comb.:12 Ultimate ﬂ Dir. +X ﬂ 1.00 0.30 1.00 -0.30 1.00 -0.30 0.
< i i 3

Add Remove Read Save TXT I Default Combinations I oK Cancel

MNew Active Scenario

r
& EC-8_Greek Dynamic (0]
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After running a scenario analysis, combinations are automatically generated by the program.
"Combinations" opens the table with the combinations of the active scenarios.

The same results are derived from the "Default Combination" button, which completes the table with the
combinations of the active scenario analysis.

The default combinations of the executed analysis, are automatically saved by the program.
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Lead Groups Combinations x
Ultimate Serviceability
VG ‘ 135 | VE | 1 | VGE | 1 | w2 | 0.3 ‘ FYGHQ+EyY0Q $G+Q+7p0Q Calculation
v2 GaE Wind - Snow zg:EwiSvf;‘QZQ EE:;EES—ZLMZQ Delete Al
Type Direction LC1 LCz LC3 LC4 LC5 LCE Lc~
Scenario EC-8_Gree... ﬂ EC-8_Gree... ﬂ EC-8_Gree... ﬂ EC-8 Gree... ﬂ EC-8 Gree... ﬂ EC-8 Gree... ﬂ EC
Load Case 1 2 3 4 5 6 5
Load Type G j Q j ExD ﬂ EzD ﬂ Enc ﬂ Erz ﬂ Eyl
Actions ﬂ Category Aﬂ ﬂ ﬂ ﬂ ﬂ
Description
Comb.1 Ultimate i No j 1.35 1.50
Comb.2 Ultimate i No ﬂ 1.00 0.50
Comb.:3 Ultimate ﬂ Dir. +X j 1.00 0.30 1.00 0.30 1.00 0.30 0.3
Comb.:4 Uttimate j Dir, +X j 1.00 0.30 1.00 0.30 1.00 0.30 -0.
Comb.:5 Ultimate j Dir, +X ﬂ 1.00 0.30 1.00 0.30 1.00 -0.30 0.3
Comb.:6 Ultimate ﬂ Dir. +X j 1.00 0.30 1.00 0.30 1.00 -0.30 -0.
Comb.:7 Uttimate j Dir, +X j 1.00 0.30 1.00 0.30 -1.00 0.30 0.3
Comb.:8 Ultimate j Dir, +X ﬂ 1.00 0.30 1.00 0.30 -1.00 0.30 -0.
Comb.:9 Ultimate ﬂ Dir. +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 0.3
Comb.a10 Uttimate j Dir, +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 -0.
Combal1 Ultimate j Dir, +X ﬂ 1.00 0.30 1.00 -0.30 1.00 -0.30 0.3
Comb.12 Ultimate ﬂ Dir. +X j 1.00 0.30 1.00 -0.30 1.00 -0.30 -0.
< ‘ ‘ >
Add Remave Read Save T Default Combinations OK Cancel

You can create your combinations without using the "Default", or add more loads of other scenarios and
calculate the new combinations either by modifying the defaults or deleting all "Delete All" and typing
other coefficients. The tool “Load Groups Combinations” works like an Excel file offering possibilities like
a copy, delete using Ctrl+C, Ctrl+V, Shift and right click.

Predefined combinations concerning seismic scenarios. To create combinations of scenarios without
seismic loads you can use both automatic and manual mode.

The automatic mode requires that the automatic procedure for the calculation and distribution of loads
of wind and snow as well as the automatic creation of the loads and combinations (as in the current
example) is already done.

- = RESULTS - LOAD ATTRIBUTION s
[ 3 mem (G " r
| ﬁ | . I Load Attribution
Wind Snow
Parameters Edit  View Member Post-Processor Tymical A5
E - *  Correspondence Erz eyl e
Wind - Snow Loads Cpe_p-Cpi Casel =
Cpe_n+Cpi Caseii El 23
o Cpe_n-Cpi Caseii (21 | 2%
Load Case Definition X
Total Load Deletion (Snow-Wind Loads)
[Jself-weight | Dead Load v| [ msert
Load Attribution in Members{from Wind and Snow)
sel From Lis'
LC S.\W.  Description "
1 Yes  DeadLoad Ezoas
2 Mo Live Load IIZ_leIedhe Hwind 0 T TIoE Results
) ; oads

3 Mo W'n: 0 Cpe_pCpi [ wind 50 Static Wind 90 (3] v
4 Mo Wind 0 Cpe_p-Cpi Hvi

Wind 180 Static Wind 180 (+ ~
5 No  Wind O Cpe_n+Cpi Delets Al SRR

0 -
5 No  Wind O Cpe_n-Cpi TEIE b wind 270 Static Wind 270 (t
7 Mo Wind 90 Cpe p+Cpi v [ Typical Snow Static Typical snor ~
= b4 | OK | [acddental Snow ey Scenario. ~
Analysis 5 Creati
alysis scenario Creation le
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Wind - Snow

using the command .
After running the seismic scenario and all the static scenarios of wind and snow, activate the seismic
scenario and choose the command "Combinations". The combinations of the active seismic scenarios are
completed automatically. To create automatically the combinations of all wind and snow loads, press

Wind - Snow

43

Load Groups Combinations X
Ultimate Serviceability
v (13 | |1 | oveE |1 | w2 [os | FABGHQ+ Il  [AI6+Q+540Q Calaulation
v 3 Mmwenn || Boeosn |
Lce re) Lc1o Lcn o2 Lc13 ran LC15 LcA

Scenario Static Win... j Static Win... ﬂ Static Win.., ﬂ Static Win... j Static Win... ﬂ Static Win... j Static Win... ﬂ Static Win... ﬂSta

load Case |1 2 3 1 1 2 3 1 1

LoadType  NULL A =l muLe = oL =l muLe = oL A =l oL ~lne

Actions Wind (0.60.... = | Wind (0.60 ...~ | Wind (0.60 ... | Wind (0.60 ...~ | Wind (0.60 ... | Wind (0.60 ... = | Wind 0.60.... | Wind (0.60 ..~ | wi

Description

Comb.:1

Comb.2 090

Comb.:3 0.90

Comb.:4 0.90

Comb.:5 0.0

Comb.5 090

Comb.:7 0.90

Comb.B 0.90

Comb.9 090

Comb.i10 09

Comb.11

Comb.:12 w

<€ >
Add Remove Read Save T Default Combinations oK Cancel

Press | 2™ o save the file.
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Concerning the above conditions, it is possible to automatically create wind and snow combinations by

. Automatically the coefficients of all wind and snow scenarios will be filled, offering a
complete loads combinations file.
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5. POST-PROCESSOR

5.1. How to display diagrams and deformations:

Activate “Post-Processor” to view the deformed shapes of the model for each load case or/and
combination scaled accordingly and see the M, V, N diagrams for each member as well.

.@'ﬁ 8@ -

Easic Modeling View Tools Slabs Loads

ﬁ Diagrams-5Stress Contours & @ @“.

Combinations Deformed Animation

Deformation Diagrams

First, select “Combinations” and load a combination’s file, depending on the results you want to see. In

the dialog box:

Load Combinations X

C:\2015\5CADA TEXT 15\SCADA. =  Choose a combination from the list that includes the combinations of all
22 z the analyses that have been performed, and wait to complete the calculation

Load 772 .
automatically, or

|neo.cmb V|

| Combinations Select |

| Calculation | “ . . ” . . .
=  press “Combinations Select”, select the combinations file from the

I End Calc

o] correspondent folder and press "Calculation".

! To see the deformed shape of the corresponding eigenvalues, choose a dynamic scenario .cmb file.

Model H From the list on the right, based on the required results, select:

— =  Model or
[hade | = Diagrams Stress-Contours

Diagrams-5tress Contours

Model + Deformed Animation Diagrams — Stress Contours +

Linear Membt v||Intemal Forces v Mz v|[loadCase  v[1 v|3DMember v|[1:][10 || Pick |[Selectn || Clearan |[ 22

v |30 wember w|[1:][10 || Pok | selectan || cearm || 72|

|Linear Membe v|[intemal Forces v Mz w/LoadCase w1

Diagrams — Stress Contours +
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For Linear Members you can see:

30 Member

Load Case
, for each

tensions [Mx ,ascale e

My tletim)

24.9

Select “2D Member” (view) to see all six internal forces of a linear member concentrated in one window.
Also, while moving the mouse you can see the member values of each force.

Diagrammi dell'elemento : 28 x|

—— 25574 il .85 5,069
MX(KNm) : Mz(KNm) : My(KNm) :
010 ~o119 W a0 o0

‘ .

Sign convention is according to member’s local axes.
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Model + “Deformed”:

Deformed
Load Case ¥

Combination Load Case
Eigenvalues Combination
Pushower

Eigenvalues
Choose | Pushover

the general origin of deformation and

Load Case No:1 Sen:7 Le=1

: : = Load Case Mo:2 Sen:7 Le=2

E:g g:: Hgi g:; Ej Load Case Mo:3 Sen:7 Le=3
Load Case No:5 Sen:7 Le=5 Load Case Mo:d Sen:7 Lo=4
lmmd e Wl il Ce T e hd . . Load Case No:b Sen:7 Le=5
from the next list, the specific one. [le=dfono taceon T it

Scenery Type of Cynamic
e Dynamic Activate  ¥]Color Gradiert , modify “Magnification” and
Egervalues 2 “Animation Step”, to receive a better visualization..
[+/] Color Gradient “AVI” button gives the possibility to register a short video
Magnification |10 'm| ok || withthe deformation of the structure.
Direction Animation Step

] [ el |

.) rmn - g8 BlezAY ¢

Banet  Vesierenem gt Toveve M Saete A ™
[ e . o 9 &
Ivbanpe fapewe  Gimm w anpope Curl
Poves ol Nagan n AN BT T G

s B ion

o S hed sl
& Mvida
A Tl
1 Mo [ Sdonon Mo | Aed el
g~ N i N 2 e d Leed -
M tmgef] | Sdoron Mot e d lod
4w Mhsagl |SvanReshd Lot

PR R T

Leton Lo B,

[ Lomeaser
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Deformed Model
Eigenvalues W
Scenery Type of Cynamic
ECE Cymamic ] Cymamic ]
Bigenvalues |3 Ly
Color Gradient
Magnification 10 m
Direction Animation Step
+- 10 Cancel
AV
On the

MATH DEFOR

Model + “Animation”:

FHY5-MATH  PHYS-DFRM  TRAMN-MATH TRAN-DFRM

(i}

" _

Animation
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“Deformed Model” window remains on the screen
attending to select the next deformation origin. Press
Cancel to close the window.

According to the selected .cmb file, you can see the
respective deformation.

Checking model deformation helps you to understand
structure behavior and sometimes realize If there is
some model mistake that makes it behaving
inappropriately.

Loading Static combination you can’t see Eigenvalues
deformation.

Static analysis scenarios produce deformation for each
Load case or Combination.

To receive Eigenvalues deformation, first you have to
operate a dynamic analysis, creating a dynamic
scenario, and then to select a Dynamic combination file.

Select “Eigenvalues”, the corresponding “Scenery”, the
Type and the number of Eigenvalues.

“Status Bar” check (double click, blue=activate, grey=deactivate) the kind of visualization of the
deformed model.

“Animation” command is a button that activates and deactivate the deformed structure of animation,
according to the selections made in “Deformed Model” dialog box.



EXAMPLE 2: “Steel Structure using Templates” SCADA Pro

Structural Analysis & Design

6. STEEL MEMBER DESIGN

After model analysis comes adequacy check of the static elements of the structure, according to the norms
selected by the scenarios created in “Member Design”, checking the sections and inserting the necessary
reinforcement.

6.1 Members Design Scenarios creation :

Open “Member Design” tab and press “New” to create scenarios according to Eurocodes. Type a name and
select EC2-EC3.
r

&

Mew
Scenario -
Name |1 |
FOT
FOTIMOS2 Type EKOS 2000-EAK e
FOTINGS3 EKOS 2000-EAK
New [Eo= S I
NTC_2008
Design De ECZ_IE“E
EC2_Cyprus
[ ]concrdGreek old 1959-34
Greek old 1934-93
[]steel |Austria
Exit | SBC304
ECS

. For this example, a Eurocode scenario was used.
Comment: For steel structures, the EC3 is applied to every scenario. EC2 regards the analysis method as
well as the design method of concrete cross-sections.

6.2 How to define the parameters of the steel members design:

—« | Select from the Scenarios list the scenario that you want to use for the
design.

I3
& [EC3 Greek Dynamic (1) -

New ° Active Scenario Run

Scenarios

Click “Parameters” to open the following dialog box
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Structural Component Parameters >
Steel Reinforcement Capacity Design Steel Timber structures
Combinations Slabs Beams Columns Footings

Combinations of Load Sets {101) Uk | |Senv. +X X +Z -Z No
Combinations ULS/SLS  Dir. *
1(5) +1.35Lc1+1.50Lc2 ULS
2(1) +1.00Lc1+0.50Lc2 ULS
32) +1.00Lc1+0.30Lc2+1.00Lc3+0 300 4+1.00Lc5+0. 30Lc6+0.30LT  ULS %
4(2) +1.00Lc1+0.30Lc2+1.00Lc3+0.30Lc4+1.00Lc 5+0.30Lc6-0.30Lc7  ULS +¥
5(2) +1.00Lc1+0.30Lc2+1.00Le3+0 30Lc4+1 00Lc5-0 30Lc6+0 3007 ULS +X
6(2) +1.00Lc1+0.30Lc2+1.00Le3+0 30Lc4+1 00Lc5-0 300060 3007 ULS +X
7(2) +1.00Lc1+0.30Lc2+1.00L23+0 30041 00Lc5+0 30Lc6+0 3007 ULS +X
8(2) +1.00Lc1+0.30Lc2+1.00Le3+0 30041 00Lch+0 30060 30l ULS +X
9(2) +1.00Lc1+0.30Lc2+1.00Le3+0 30Lc4—1 00Lch-0 30Lch+0 30Le7  ULS +%
102 +1.00Lc1+0.30Lc2+1 . 00Lc3+0 30Lc4-1.00Lc5-0.300c6-0.30Lc7  ULS I
£ >

Level Muttipliers 1/4(18) w
Level X ¥ 7 | Insert Combinations
0-0.00 1.000 1.000 1.000 Combinations Calculation
1 - 300.00 1.000 1.000 1.000 |
2 - 550.00 1.000 1.000 1.000

Combination G+p2Q 101
3-720.00 1.000 1.000 1.000
Automatic Design
ox

Prerequisite for the design is the calculation of the load combinations.
The selection of the .cmb file that was stored after the analysis is performed either:

- by selecting from the list
calculation

which automatically performs the

- or through the l Insert Combinations I command, which is located inside the project folder,

you select from the existing ones the desired combination file according to which the design will be
Combinations Calculation

performed and next click the button.

. In this example, the combination file of the dynamic analysis, including wind and snow will be used.

The Plates, Beams, Columns, Footings, Steel Reinforcement tabs, include the parameters that affect
concrete sections.
For steel structures, to define the design parameters of the steel sections, select the “Steel” field.

The dialog box that opens is divided into two areas: on the left, there is a list with all the layers and on
the right, there is the checks list including all of the respective parameters.

First, select a layer. Click one from the list, or more using “ctrl”, or all using “Select All”.

(By pressing the button “Deselect All” cancel the previous layers’ selection.)

Then activate one or more design checks with a tick on the corresponding checkbox and press the
corresponding button to specify the parameters.

The parameters defined for one layer can be copied to other layers, using the command "Copy".
Select a layer = define the parameters = press “Copy” = select another layer - press “Paste”.
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Structural Component Parameters

Combinations Slabs
Capacity Design

E

Name

Lines circles

Concrete Columns
Concrete Jackets
Concrete Beams

Concrete Foundation Beams
Footing Connection Beams
Footings

Steel Columns

Steel Beams

Surface Mesh
Mathematical Modeal
Surface Elements

Mesh 3D

Mesh 2D

Slabs-Strips

Steel Columns
Steel Beams

Main Beams

Purlins

Girders

Secondary Columns
Hor Wind hracinos

£amMs Columns Footings Steel Reinforcement
Steel Timber structures
~ Select All Deselect All
Copy Paste
Parameters
] GENERAL
L] TENSION
| SHEAR
L] TORSION
D COMPRESSION
O BENDING
] BENDING & AXIAL FORCE
D BEMNDING & SHEAR FORCE
[] | BENDING SHEAR AXIAL FORCE
. L] Default

v

Next, all the parameters for each category are analytically explained.

By clicking the button “GENERAL"” the following dialog box opens:

GENERAL

to set the ywi safety factors:
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The definition of the design parameters for steel sections is performed per layer. First, you select the layer
of which the parameters are to be defined, (for example Steel Columns) and for each check category
(General, Tension, Shear etc.), you set the respective parameters. As soon as you defined the parameters
for one layer, the program gives you the ability to copy these parameters to another layer using the Copy
- Paste commands.
Suppose you have set all parameters for the layer Steel Columns and you want to pass these parameters
to Steel Beams. Activate the checkbox next to "Default" and automatically all parameters become selected.
Then press “Copy”, select layer Steel Beams and press “Paste” (which is now activated). Now all the
parameters defined for Steel Columns are defined also for the layer Steel Beams.
An alternative method to set the same parameters to all layer including steel sections is selecting all layer
pressing "Select all" button and set once the parameters for each check category.
Note that at least one (or more) layer should be selected to set parameters.
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General Parameters Ymo : partial factor for resistance of cross-sections whatever the class

Safety Factors
ywmo |1
yM1 1

w2 128

Limit of Internal 0.0

= “TENSION”
v TENSION

IS

ym1: partial factor for resistance of members to instability assessed by

member checks

ym2: partial factor for resistance of cross-sections in tension to fracture

In the “Limit of Internal” field define an upper limit. Under this value,
the program will not consider the corresponding stress resultants.
These values are recommended by Eurocode.

well as the position of the hole check (EC3 §1.8 §3.5):

Tension Parameters

Holes

(®) No

Bolt Holes Geometry
Web

Holes Diameter {mm) 0

() In Web only (C) Web and Flange

MNumber of Bolt Rows (perp. to

s

Cancel

oL Safety Factor

Flange
Holes Diameter (mm) 0

Number of Bolt Rows (pem. to

the force pic.1) the force pic.1)

e . o e 27
P o P

o

11

e . o e
P : P

°

Distance between the holes {mm})
el pl 82 p2

Section L

9—2--%-4 o u%

Holes Diameter (mm) 0

&1(mm}) 0

Distance between the holes {mm})
el pl e p2

Mumber of Bolt Rows (parallel to the force)

plimm) O &2(mm) [

to define the parameters that correspond to the shear design check as

Specify the spacing of the centers of
two consecutive holes, the diameter of
the hole and the number of rows of
bolt holes.

In case of L section specify the
parameters on the bottom of the dialog
box in the field “Section L".

Here the user defines whether to

consider the reduction of the tensile strength of the section due to the bolt holes of the connections or
not. The data in the fields of the dialog box are derived from the design checks of the connections. For that
reason, the verification of the connections must be preceded.
The safety factor for all design checks is fixed and equal to one, which means that the program calculates
the ratio of the stress resultant versus the resistance. A value of the calculated ratio greater than 1.0

indicates failure.
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= “SHEAR”

v SHEAR |

shearParameters M| Here define if the elements of the selected layer contain stiffeners and what

Safeyy Factor 1 type; web stiffeners or intermediate stiffeners. Also define the spacing between
Sz the stiffeners and the type of the connection (rigid or not rigid).

[(INo  [JInSuppert [[IBetween

Dist between Stiffeners (cm) 30

Support

‘Q'R\g\d

(") Nen Rigid
Cancel

= “TORSION”

V TORSION |
Torsion Parameters % | Here you define whether the structural elements of the selected layer are
Safety Factor loaded by a distributed or concentrated torsional moment, or not. If yes you
Torsional Moment define the load data. You also define the support conditions based on the
(®)No () Distributed

corresponding figures.
(O Concentrated

Distance from Start (cm) 1]
Distance from End {cm) 0
Value (KMNm) o]

Element's Length (cm) 300

Support Conditions
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For all design checks presented in the figure on the left, define the “Safety Factor” in the dialog box that
appears when you click one of the five buttons. The safety factor is the ratio of the resistance value versus
the corresponding design value, which is set 1.0 by default.

v COMPRESSION | Parameters n
" BENDING |

Safety Factor 1

v BENDING & AXIAL FORCE |

[#  BENDING & SHEAR FORCE | Cancel

¥ 3ENDING SHEAR AXIAL FDHCEI

6.3 Steel members design:

’ ’ . |  “Steel Design” command group contains commands for the cross-

sections design, the buckling resistance, and the steel connections design.
| Steel | Timber | Masonry 2

Design ¥/ Design ™ | Design ™ Dia

’ Cross-Section Design

’ Buckling Members Input
+ Connections

6.3.1 Cross Section Design

Cross Section Design check steel cross-section resistance.
Press to open the dialog box:

Steel Design (Layer) L\\} *
Mame Cross Section 1 Cross Section 2 Cross Section 3 Cross Section 4 Cross Secti ™
Surface Mesh
Mathematical Model
Surface Elements
Mesh 3D
Mesh 2D
Slabs-5trips
Steel Columns IPE 450
Steel Beams IPE 330
Main Beams IPE 330
Purling IFE 100
Girders IPE 100
Secondary Columns
Hor.Wind bracings CHS 114,3%3,6
Vert.Wind bracings CHS 219, 1%6,3
Timber Columns W
< >
Edit Calculate Calculate Al Cancel
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displays the layers list on the right, and the corresponding cross sections of the current project.
Select “Calculate All” for all sections calculation.
Alternatively, select the layers one by one and then click “Calculate”.

s
Mame Cross Section 1 Cross Section 2 Cross Section 3 Cross Section 4 Cross Secti ™
Mesh 30
Mesh 2D
Slabs-Strips
Steel Columns IPE 450
Steel Beams IPE 330
Main Beams IPE 330
Purling IPE 100
Girders IPE 100
Secondary Columns
Hor.Wind bracings CHS 114,3%3,6
Vert.Wind bracings CHS 219, 1%6,3
Timber Columns
Timber Beams
Timber top main beams
Timber Purlins W
< >
Edit Caloulate Calculate Al Cancel CK

In the dialog box, the green indication on the top means that all sections of this layer are sufficient
(force/resistance <1) and red otherwise.

To see which columns failed the checks select the layer “Steel Columns” and click “Edit”.
On the dialog form, you can view in a tabular format the checking results of the cross sections of the
selected layer with colored values.

During the automatic process, the program locates the 12 most critical combinations of every member for
each type of stress (Max N and the rest of the stress types, Min N etc.) and performs the design-checks

(see Members-Design Manual).

When you mouse over a red cell, the value (greater than the unit which indicates failure) will show up.
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Steel Design - Layer Data X
Layer: Steel Columns VERIFICATION MNOT OK L\) 7] Capacity Design Amplification
Different Cross IPE 450 ~ CHECK SELECTION
Description | MemberComb. | N vy vz Mx My Mz NO || Auto|| N[ M || W Mx |[MAN MV MY
MaxN () | 43 ] 5540  -0.00 -38.96 0.00 -123.58 000 | [ m O rrrrrr
MinN (kM) | & 91 1.57 3.05 1.44 036 4244 208 | [ E I rrrnrrrd
MaxQY () | 36 10 27.92 522  -18.96 0.03 5587 -1.20 | [ | E 177 rri
MinQY ) | 60 10 27.92 522 -18.96 -0.03  55.87 120 | [ E OO r
MaxQZ (kM) | 12 15 3214 360 2865  0.00 4177 L4 | [ E I rrinrri o
MInQZ ) | 1 14 2207 019 6272 000 -150.04 011 | [T MmOl rri
MaxMX (kNm)| 30 28 2295  -2.84 1321 043  8.25 087 | [] E 1 rinrri ol
MinMY, (kNm) | & 34 22.72 332 1321 048 784 15 | [ | E N rirri ol
MaxtY (khim)| 13 28 3361 -0.01 2578 000 10500 -0.02 | | | B rirnrr Tl
MinMY {iim) | 43 15 5107 -0.00 -48.42  0.00 -16190  0.00 | [ | MmO r
MaxMZ (khim)| 60 10 2761 522 896 003 615 277 | [ | R [T T T
MinMZ (k) | 36 10 27.61 522  -18.96 0.03 615 277 | [ E i riri
i} 0 i} i} i} i} I? I_ I_ I_ I_ I_ I_ I_ I_
M rnrnrrrrr
Cancel Layer Design Layer Explorer Calculation Printout

Getting closer the mouse indicator over a green cell, displays a value <1 (sufficiency), while on a red cell,
displays a value >1 (failure).

MORE DETAILS:

For each layer and each section of this layer, the program calculates, for each load combination, the max
and min value of all the internal forces (N, Mx, My, Mz, Qx, Qy, Qz,). Identified the combination that gives,
for ex. N max value and the corresponding member, filled under N, while the remaining cells of the same
line filled with the corresponding values obtained for the same member and the same combination.

In this way filled the table with 12 lines (max and min) and six columns (6 internal forces).

-Max N ...and the relative values for Mx, My, Mz, Qx, Qy

-Min N ... and the relative values for Mx, My, Mz, Qx, Qy

-Max Mx... and the relative values for N, My, Mz, Qx, Qy

-Min Mx... and the relative values for N, My, Mz, Qx, Qy

-Max My... and the relative values for N, Mx, Mz, Qx, Qy

-Min My... and the relative values for N, Mx, Mz, Qx, Qy

-Max Mz ... and the relative values for N, Mx, My, Qx, Qy

-Min Mz ... and the relative values for N, Mx, My, Qx, Qy

-Max Qy ... and the relative values for N, Mx, My, Mz, Qx

-Min Qy ... and the relative values for N, Mx, My, Mz, Qx

-Max Qz ... and the relative values for N, Mx, My, Mz, Qy

-Min Qz ... and the relative values for N, Mx, My, Mz, Qy

“Member” column, brings the number of the member with the max or min action.

“Comb.” column, brings the number of the combination responsible for the max or min of this action.
“NO” column, allows excluding one or more max or min values obtained. To exclude, for example, max Mz
and min Mz, activate in “NO” the relative checkboxes. So, for this checks, Mz max and Mz min will be
excluded.
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The sign condition used from the program:
The axial force with NEGATIVE sign => TENSION
The axial force with POSITIVE sign => COMPRESSION

But in. txt files there is the classic condition: (+)TENSION (-)COMPRESSION.

If you want to change the profile of a member then close the dialog box e left click on the member. In
“Properties” column on the right press “More” and change the section in the respective dialog box.

X n.n IProper‘tiesI o x
Linear Member 8= Al 3 #
Wz (Start) ~
AJA Type B3d v Am*2) 000421 | Aszm~z) | O Vz (End)
Nodesi |31 T akm~2) | 0.00421 | beta 0 M (Start)
M (End)
Material | Steel Standard BRI 09772 [EicEalggy) 210 My (Start)
ity |S235(Fe360) o] WEm~4) [0.2385 | GGPa) | 80.7692 My (End)

Mz (Start)
Assign Cross Section Iz{dm~4) | 0.2386 e(kjm~3) | 78.3

Mz (End)
Beam Asy(m~2 | 0 at*10+-5 | 1.2 o

CHS 219.1 Girders W Soil Constant Ks (MPa/cm) 0 Alm*2) 0.00
High rigidity beam member Ak(m™2) 0.00
lk(dm*4) 048
Rigid Offsets (cm) Member Releases ly(dm~4)  0.24
Starti Endj M My Nz Mx My Mz lz{dm*4) 0.24
a o 0 sarti (] 0 O O O O Asy(m”2)  0.00
edj O O 0O 0O 0O O Asz(m”2)  0.00
dy |0 0 . beta 0.00
Mzrah. Avnav.Karakdpuipa W
4 |0 0 E(GPa) 210.00
Cancel Info G(GPa) 8077

e (kN/m3) 7850
at*10~-5  1.20
Ks{MPa/c...

| More A

More

6.3.2 Buckling Members Input

The buckling resistance check is one of the main design checks for steel structural members. Select the
command “Buckling Members Input”, to apply on each member of each layer the following resistance

checks:
ULS (Ultimate limit state) SLS (Serviceability limit state)
Flexural Buckling check Member Deflection check
Torsional Flexural Buckling check Node Displacement check

Lateral Buckling check
Lateral Torsional Buckling check

Merge Elements
ﬁ In the new version of the program, added a new command group, which concerns merging of
steel (and timber) members for the calculation and buckling and deformation checks display

Merge according EC3.
Elements~
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IMPORTANT NOTES:

. Using this command, is now possible to define correctly, the initial length of the member per direction

Buckling Members Input

to be taken into account in the buckling checks.

" Until now, this condition was considered defining the length coefficients (see

// Buckling Members Input
' )

Lateral Buckling

Direction Direction £
Member's Length Member's Length
() Real () Real
(®) Coeffident (®) Coeffident

ke

. Now, using merging per direction, there is no need for the coefficient process, and merging will be, in

most cases, automatically.
. Also, note that with the merging process, the buckling length, is calculated correctly, and in the print

outs of the results a merged element is printed once with annotation of the individual members that

contains.
. Basic concepts of buckling along major and minor axies you can find in the User’s Manual Chapter “9.

Members Design”

NOTE:
Generally, making a rule, we could say that, we consider the merged length Ly in the direction where the

local axis y-y is parallel to the supporting elements. While in the other direction, if no supporting elements,
Lz is the length of each member.

Press Merge Elements command and then Auto:

-

Merge
Elements -~

% I}j&uto

Merge elements means that, either automatically or manually, the individual parts of a single element,

merge in each buckling direction.
Meaning that, the buckling length is considered computationally, not the actual length of the element, but

the unified from the beginning to the end of the column or beam, respectively.

Also, in the presentation of the results, for these merged elements, the worst results display only once and
not for each part, as it was so far.
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Finally, in automatic merging, there is the definition of discontinuity levels, horizontal or vertical, used as
merging boundaries of a continuous element.

Discontinuity levels are levels that are boundaries of beams and columns, used to break merging in each
direction.

Auto merge
Using this command displays the following dialog box

s

Layer | Steel Columns w
Columns ~ Calculation

Discontinuity Levels

MNew View Delete

Cancel

First, choose the layer of the elements to merge.

Just below, specify the type of element contained in the selected layer.
The program automatically understands the type of the element: Column if vertical, Beam all the others.

Merged elements display colored:
e Yellow color for the merged elements along y-y local axis
e Cyan color for the merged elements along z-z local axis
e Pink color for the merged elements along both local axes

Press “Calculation” and the program merge the elements of the active layer, based on what was
mentioned above.

58



SCADA Pro”

Structural Analysis & Design

EXAMPLE 2: “Steel Structure using Templates”

Selecting the command opens the following window:

Member Design X

[

Layer Main Beams L
Member | 129 HEA 130 L Parameters
Group Aokoi e

Apply to all members of the Layer
[[] chedking with Min, Max of all combinations

Chedkin Layer |

Exploration of Member Budkling
Exploration of Member Servicability

Member Results Layer Results

Cancel

Layer performs checking. So first select the layer from the drop-down list and the "Member" list loads all
members of this layer and its cross-sections.

Member Design H

Layer Steel Columns v

Member |1IPE 450 Parameters

<

Group 3IPE 450 v
4IPE 450
5IPE 450 L
6 IPE 450 & Layer
7IPE 450
Checkin|g|PE 450
101PE 450
Exp 111PE 450 g
12IPE 450
Explo| 13 IPE 450 il
. 151IPE 450 ]

Buckling F 16 IPE 450 icability Results
17 IPE 450

18IPE 450 Cancel
191PE 450

21IPE 450

-
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Member Design H Select from the drop-down list the layer “Steel Columns”. In the
“Members” list all the structural members that belong in the
Layer Steel Columns v . . .
Concroto Boams " selected layer are displayed. If you want to define different
Member gf’”c’e‘e Foundation Beams parameters to some of them, you can create different “Groups”
ooting Connection Beams
Group  |Footngs in the same layer.
Steel Columns " " " "
Stesl Beams The program has two default Groups: "Beams" and "Columns".

ASurface Mesh
Mathematical Model

Check in |Surface Elements Group Columns
Mesh 3D
Mesh 2D
T Slabs-Strips
il Siccl Colorns |
: Steel Beams
Buckling R\ tain Beams If you want to apply the same parameters to all members of the
purins layer, then set the parameters once, keep the default name
Secondary Columns n n n n
P Hor Wind bracings = | "Columns" and press the "Apply to all members of the layer".
VertWind bracings Calculations will consider the same parameters for all members
Timber Columns of the |ayer.
Timber Beams . .
Timber top main beams Otherwise, to set different parameters for some of the members
Timber Purli i i
Timber Girders of the layer, the procedure that should be followed is explained
Timber Secondary Columns . ’
Timber Hor Wind bracings below. But first, let’s see how to set the parameters.
TimberVertWind bracings v

Select a “Layer” and click on the “Parameters”, and the following dialog box opens:

Member Design
Group Mame Columnsi Mew Group Creation
Safety Factor 1 Limit of Internal 0.1
Lateral Buckling
Direction ¥ Direction Z
Member's Length Member's Length
(JReal , (“JReal :
(®) Coeffident (®) Coeffident
Buckling Lengths Buckling Lengths
] H
Flexural Buckling [ serviceability Chedk
Ends Constraint . Member Deformation Limits

200 z 200

z
Y
Member Loading y . .
Mode Displacement Limits
1
Loading Level . ¥ 150 Z | 150

[ Lateral Torsional Buckling Cancel

In the "Group Name," you see the name of the parameter group. If you want to create your group, give a
new name and press the button "New Group Creation".

In the "Safety Factor," you can set the limit for the program for the design checks: the intensive forces to
the respective strength of the member. The default value is 1.

The "Limit of internal forces" is the limit that the program uses to take into consideration (or to ignore) the
intensive sizes.

60



EXAMPLE 2: “Steel Structure using Tem

Buckling Lengths Y “

plates”

The rest of the form is divided into four parts, one for each check:

| | | |

» Flexural Buckling resistance check:

[+*] Flexwural Buckling

Ends Constraint .
z

Member Loading . .
1
Loading Level .

Ends
Activate the checkbox and press

End Constraints H

Constraint .

Member Loading

The next parameter

> For Lateral Torsion Buckling check:

refers to the load type of

the member at the local axis y, and z respectlvely By selecting the
corresponding icon, the following options appear:

Where you choose the type of Member Loading.

activate the checkbox.
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» For Lateral Buckling check: Because of the “Merging” of the elements, there is no need anymore to
define the Member’s Length. The program will consider the length resulting after merge.

The parameter "Buckling Lengths" depends on the support conditions of the member.

Click on the following button !I to open the following list and select the appropriate conditions so
that the program automatically inserts the corresponding factor.

The icons are divided into two groups:
The first group includes icons with a specific factor depending
on the member support conditions

The “End Constraints” window, containing the various types of constraints opens.

Press one of the first four buttons to automatically calculate the flexural buckling factor:

Member Loadi... H
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!. NOTE: For the lateral buckling and the lateral torsion buckling resistance check, the
parameters are the same.

> For Serviceability checks: activate the checkbox “Serviceability Check” and the checkboxes “Member
Deflection Limits” and “Node Displacement Limits”.
V] Serviceability Check Then type the corresponding values in each direction, X, and Z. For
[+ Member Deformation Limits example in the figure on the left, the limits are defined as /200 and
y 7 200 I/150, where | is the member’s length.

Mode Displacement Limits

¥ | 150 z | 150

Finish the parameters’ input and then press the button "OK" to return to the previous dialog box.

To apply the parameters that you set to all members of a layer, select the command "Apply to all members
of the Layer".

Click the button "Check in Layer" to check every member of the current layer, for every load combination.
The results of the design checks are displayed in the black window that becomes green if it the checks are
satisfied with all members of the active layer and red, if not.

Mernber Design [} >
Layer Steel Columns o
Member | 11IPE 450 v
Group Columns e

Apply to all members of the Layer
Checking with Min, Max of all combinations
Chedk in Layer Mem: 50,50 Comb: 5/5

Exploration of Member Budkling
Exploration of Member Servicability

Member Results Layer Results

oK Cancel

Activating the option:

[ Checking with Min, Max of all combinations i checks will be taking into account only the maximum and

minimum values of the intensive forces resulting from all combinations, excluding the intermediate values
so that the process will be completed at noticeably shorter times.

Double click ok the colored window, opens the dialog box containing members check summary results:
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Member Check Results *
Member Cross Section  Lateral Side Lat.Torsional Serv.Def Serv.DisEI-. 2
1 IPE 450 65/0.01  14/0.43 NotReq MatReg
3 IPE 450 14/0.01  14/0.18 MotReg MotReg
P IPE 450 7/0.01 19/0.08 NotReq MatRegq
5 IPE 450 7j0.01 7j0.13 MotReg MotReg
5 IPE 450 91/0.00  7/0.14 MotReg MotReg
7 IPE 450 28/0.02  14/0.39 MotReg MotReg
9 IPE 450 7j0.02 14/0.17 MotReg MotReg
10 IPE 450 7j0.02 10/0.13 MotReg MotReg
11 IPE 450 7j0.02 7j0.22 MotReg MotReg
12 IPE 450 85/0.00 7/0.24
13 IPE 450 28/0.02  14/0.40 MotReg MotReg
15 IPE 450 28/0.01  28/0.18 NotReq MaotReg
15 IPE 450 10/0.02  10/0.13 MotReg MotReg
17 IPE 450 7/0.02  7/0.22 NotReq MatReg
18 IPE 450 117/0.00  7j0.24 MotReg MotReg
18 IPE 450 65/0.02  14/0.39 MotReq MatReg v

T

The first column indicates the number of the member, the second column indicates the cross-section and
in the next five columns, the least favorable ratio of strength and the combination number from which this
ratio resulted is displayed.
Greens are the ratios below unity and red the ratios above it.

means that there is no corresponding size or that the intensive axial force is tensile and
not compressive.

NOTES:

. The check for the three types of buckling is performed for each member and all combinations.

For each group of (N, My and Mz) the checks are made four times based on the following combinations:
N with min My and min Mz

N with min My and max Mz

N with max My and min Mz

N with max My and max Mz

. That’s why in the output results and the exploration text the number of the combination
has two numbers: The first is the number of the combination and the second refers to the number for each
of the four previous cases.

Member Design *
layer Steel Columns ~| | Selecting the Exploration of Member (Buckling /Serviceability)
= open the files containing the analytical results of all checks for all
e combinations for the active member.
Group b i -~

Apply to all members of the Layer
Selecting Results to open the files that include the summary results

Member Results

Checking with Min, Max of all combinations

| and all

CheckinLayer |  Mem:50/50 Comb:5/5 of the checks on the active member
: - . Layer Results |
Exploration of Member Buckling members of the active layer Li .
Exploration of Member Servicability
Member Results Layer Results
Cancel
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7. Connections

7.1 Create and check steel connections:

The last command of “Steel Members Design” is “Steel Connections”, used for connections in design. Select
the command and choose the next step:

A) Right click on the screen to open the library containing all the available connections and select the
appropriate. (Click on “Next Connection Group” to see more connections).

Steel connections 5'
MNext Connection
Group
Connection Name
Eeam to Beam Type Beam to Column Beam to Calumn
Eeam to Beam (Flange) T (Fange) T
Member Group
Definition (Node)
Edit Connection
(GeometryChechs)
Beam to Column Beam to Column Beam to Column Beam to Column
(Hange) -T (Fange) + Web) I Web) T
Beam to Col Beam to Col . .
ﬂl'l‘e:]:l —ql' Hmn M&E} E Hme Beam to Grider T Beam to Grider = Cancel I

B) Or, select by left click, the members that you want to connect. Then right click to open a library that
contains only the more adapt connections for the selected members.
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Steel connections x|

et Cannection

Group
Connection Name
Idok_styl_asthenis

Beam to Beam Type Beam to Column Beam to Column
B {Webj T

(Flange) T

Beam to Beam

Member Group
Definition (Node)

Edit Connection
(Geometry/Checks)

Cancel

Left click to select the column member and then the beam member, and right click to open the library with
the four possible types of connection. Select the last one “Beam to Column (Web) I along the main axis.
Next set the name of the current connection.

1. The name must contain only characters from the Latin alphabet and no spaces between the
words are allowed.

Then, select the “Member Group Definition (Node)” command
and in the dialog box, you can add more groups of members with the same connection features (i.e. column
— beam) or type your values for the stress resultants N, M, V for the existing groups.

Group Members >
[s NN)  MONm)  (kN)
o= (5w om0 o |
Column
Right 55 IPE330  6.80 |0 0 0
Beam
0 0 0 0
0 [n] 0 0
0 o Jo Jo_ |
30: 35,155 Add
Update
Delete
Exit
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To add groups of members, click into the field “Lower Column” and pick the column. Then click on the field
“Right Beam” and pick the beam (or just enter the numbers in the corresponding fields) and then click the
button “Add”.

Use this dialog box for the design of steel connections with the same type and the same cross-sections
(column IPE 450 - beam IPE 330).

The program calculates automatically the forces and proceeds with connection’s design, based on the less
favorable load combination. So you don’t have to guess the point of your structure, where the less
favorable beam-column connection in the minor axis will be developed. Furthermore, if this connection is
satisfied, then all the other connections with the same type will be automatically satisfied, too.

In the end, click “Exit” and select the command “Edit Connections (Geometry/Checks)”. In the new dialog
box, you can define the type and the geometry of the specific connection. Select the type and enter the
geometrical parameters of the cross-section or create your connection.

First, the program performs the geometrical checks of the connection (e.g. if the bolts are located too close
to the edge of the plate). If there is a problem, the corresponding error message appears in the field on
the right. In the specific connection, change the distance el from 10 to 15 cm and then click again the
button "Calculation (Combinations)".

H - 1 Beam Column Cennection (Secondary Axis of Column) e
Type Beam - Column (1) w End-plate in bending verification is ok ~
Column web panel in shear verification is ok
Type With End Plate W Beam web in tension verification is ok

Beam flange in compression verification is ok

Total design connection verification in bending is ok
Total design connection verification in compression is ok
Bolts in Tension verification plate-beam  is ok

Bolts in Shear verification plate-beam  is ok

Rnlte hearinn recietance verifircation nlate-heam iz al

Calculation Calculations o Exploration Save
(Combinations) (User) implifie Results Exit

End-plate {mm)

[ Extended Material 5235 ~ 2

h [0 Jo [ e [2 Jme
Weld Thickness EI Angle

Bolts

| General
Bolt M12  ~| Materi46 || parameters

Rows [¥]5ame Distances
e1(mm) e2 (mm) E

7

Angles (1) Bolts {mm)
Gap (@) - General Parameters
C Secti
ross Section Mi2 - Materi 4.5 EI
LEQ
Column:2 Beam : Lin EI
100x10
el 10 pl 20 e2
o b & evi 10 | pvi 20 10
Welded (mm) Welded
Quality iHE -
Thickness | ©
STIFFENERS

Click the button “3D” to see a three-dimensional representation of the connection that is updated as you
change the parameters.

The buttons “1”, “2”, “3” are used for the display of the two side views (1 & 2) and the plan view (3). The
button “X/K” is used for the display of the three-dimensional representation of the welds and bolts.
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H - | Beamn Colurnn Connection (Secondary Axis of Column) =
Type Beam - Column (I} A Mode Bolts weld Section End-Plate/...  Max
Type With End Plate v |nz= S54=0.01 S68=0.00  5372=0.00 S5374=0.00 554=0.01
Max 554 =0.01(1) 568 =0.00(1) ... 554 = 0,01 (1)
Calculation Calculations Exploration et
(Combinations) (User) Simplifie Results Exit
End-plate (mm])
Ext=nded Material | 5235 v 2
n (20 o [0 ]¢ [2 ] 5
Weld Thickness ~ [6 | Angle
Bolts
| General
BalE M12 v |Materi46 V| parameters

Rows [ 5ame Distances
e1 (mm) e2 (mm) E

Angles () Bolts {mm)
Gap (g} - General Parameters

Cross Section M1Z - Materi 4.6
LEQ

7

Column:2 Beam : Lin
100%10
el |10 |pp 20 | &2
b 80 evi10 | pvi20 |10
Welded (mm) Welded
Quality 5235
Thickness | ©
STIFFENERS

8. FOOTING DESIGN

8.1 How to perform footing design:
As soon as you complete the connection design, you can move on to the footing design.

The “Footing” command group contains commands for footing design check,
' design calculation, editing and the respective results.

Check Results
Reinforcement ~ ™
Footings

Select the command “Check Reinforcement>Overall“ to perform the design checks for all the footings on
the current level.
The color of the node indicates that the design checks of the footing:

1 were satisfied or y' failed.

. A necessary precondition for the footing designing is the columns designing in level 1.
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9. BILL OF MATERIALS

Eli E% E-i The “Bill of Materials” command group contains the commands related to the

estimation of the materials’ quantities and the corresponding cost.
Concrete  Steel Steel Cross
Sections

Bill of Materials

Steel Cross Sections: It calculates the quantity of the structural steel.
“Analytical”: per element and cross-section concerning the length (m), weight in Kg (per m or in total);

“Summary”.
Bill of Materials - Steel x
i
Element Cross-5ection Length (m) Weight/m (... Weight (Ka) a
Ki/1 IPE 450 1.63 77.60 126.10
K3/3 IPE 450 1.63 77.60 126.10
K4 /4 IPE 450 1.63 77.60 126.10
K5/5 IPE 450 1.63 77.60 126.10
Ké /6 IPE 450 0.30 77.60 23.28
K77 IPE 450 1.63 77.60 126.10
K9 /9 IPE 450 1.63 77.60 126.10
K10/ 10 IPE 450 1.63 77.60 126.10
K11/ 11 IPE 450 1.63 77.60 126.10
Ki2 /12 IPE 450 0.30 77.60 23.28
K13/ 13 IPE 450 1.63 77.60 126.10
K15/ 15 IPE 450 1.63 77.60 120.10
K16 [ 16 IPE 450 1.63 77.60 126.10
K17 [ 17 IPE 450 1.63 77.60 126.10
K18/ 18 IPE 450 0.30 77.60 23.28
K12 /19 IPE 450 1.63 77.60 126.10 W
Analytical TOTAL WEIGHT OF STEEL (Kg) 21368.35
Cancel Summary Results File (Bill of Materials)
Bill of Materials - Steel *
Element Cross-Section Length (m) Weightfm (... Weight (Kag)
IPE 450 58,00 77.60 5276.30
IPE 330 152.45 45,10 7485.13
IPE 100 ©652.80 8.10 5287.68
CHS 114,3X3,6 78.56 9.83 772,25
CHS 219,1%6,3 76.93 33.10 2546.49
0K Analytical TOTAL WEIGHT OF STEEL (Ka) 21368.35
Cancel I Summary I Results File (Bill of Materials)

SCADA Pro gives you the ability to have analytic bills of materials for each steel cross section per member
or aggregated bills per section category.
Press “Results File (Bill of Materials)” to attach the Calculation Printout.
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10. DRAWING

After Members Design and reinforcement editing for concrete structures or connections creation for metal
projects, in "Drawing-Detailings" Tab you can open, modify and finally produce all the designs.

“Drawing-Detailings” Ribbon incorporates a designing application in the same interface

Scada Pro for Win - Subérunor Avanmiypora - Untitled

@ Baawd Movtzhomoinan Eppavian Epyahzia Mhéweg optia Avéhuan Anotheopota Aotagioddynan udérumol Npoabeta
VBW S /@ & dm OX @
H He 5

d o el m 0O

Apxeio Ewoaywyn Mpéture Moapéustpat Tpoppc Alda Epycleia  Mwaotdozg O Omnhiopoi G Eupdvion -

- - - - Tofa - Kikhot~ Dyrpota~ || Eulomimev - - - - - TaurotnTa~
Apyeia Tyedioon Epyaheia SuloTimwy EncEepyaoio Epgavion Trpuoeg
o [ - @) @ 0000 - lpoppdc Kikio - o
LA LOBPOX A RAT = wmE% 7 RBBAY|[DAD@E Y

Project Data 2 x

.o

CAProject ... [FF Project .| [ »

Insert connections drawing:

Import

Selecting “Import” command opens the following dialog box for choosing the project’s folder.
Then select:

In List files of Type: select “Scada connection *.con”

(In Directories: find the pathC:\scadapro\“STEEL” \scades_Synd\sxedia)
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v @%@y

Date modified
10/12/2015 10:41 ...
10/12/2015 10:41 ...
10/12/2015 10:41 ...
7/9/2016 11:39 u
7/9/2016 11:38 mu
10/12/2015 10:41 ...
7/9/2016 11:38 mu
10/12/2015 10:42 ...
10/12/2015 10:42 ...
15/10/2015 11:56 ...
1 0fsewen s

s

15/ Emanis

. Open
Look in: | steells
Eal
= Name
* Ec1
Quick access postpro
- scaanal
scades_c
Desktop scades_FlatSlab
scades_lylina
| scades_Sid
Libraries scades_Sid1
‘ scades_Synd
_— scades_Toixo
This PC scainp
e scaPush
ﬂ [ L)
- <
Network
File name: |
Files of type: || Scada connection(*.con) I
Scale Factor [ 1.0 | tevel [1 | Find%

selected.
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File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

.Nn—mo_%
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Then select the connection name (become blue), press "ok" and then click on the desktop to define the
insert point of the drawing. Automatically created a floor plan and two sides of the connection details
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Following this procedure, you can produce a total of over 120 different types of connections covered by
the program.

To create respective views, floor plans and sections of the total body of the steel structure will follow a
different way:

From "File” button/press “Export" that opens a new dialog box:

Savein: | | STEEL V‘ @ _" g '
D New L= Name ‘ Date modified Type *
LA& . MyProject 16/1/2014 9:35 mp File fol
- Recentplaces |1 boctore 16/1/2014935 M Filefol
/7 Open. | scaanal 16/1/2014 1118 mp. File fol
- | scades_c 16/1/2014 8:35 mp File fol
Desktop 1. scades_Sid 16/1/20148:35 tp File fol
Sas o )\ scades_Synd 16/1/2014835mu  Filefol
&5 | scades_Toixo 16/1/2014 2:15 pp File fol
=4 save £ Libraries | scainp 16/1/2014 G:35 mp F?Iefo\
: 1 scamel 21/10/2010 1243 mp - File fol
&! . scaoptim 16/1/2014 9:35 mp File fol
| " Computer . scaPush 16/1/2014 9:35 mp File fol
mpa 1. scatmp 21710/2010 1243 . File fol
@ Ltmo 16/1/2014 9:35 tu File fol ¥
£ >
' Export Metwork
File name: | v ‘ | Save |
Save as type: |3D_Dwg Files (~.DWG) [¥] ‘ | Cancel |
Export Scadafw
@ Print 4

Allowing exporting a SCADA Pro file in *. Dwg format. In the field "save in" select the
projects folder for a three-dimensional extraction of the structure. Type a name in the File name field and
then in "save as type" choose the form 3D_dwg Files (*. DWG).

Opening the generated * dwg file with a cad program you receive a detailing three-dimensional model of
the steel structure containing the names of each section.

= AutoCAD 2010 3d.DWG
Edit  View Insert Format ols  Draw imensio Modify
REC XOOES G- SA8Q
AutoCAD Classic v E}EQ{}F a'0o

1
o

PARPEH - 3HI0RITONO T LN

<

. |,-|ﬂﬂﬂnﬂmﬂ|@nDD R

]

A =

11. CALCULATIONS PRINTOUT
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Open “Add-ons” Tab and press Print command.
In the dialog box “Calculation Printout” on the left, displays the list with the Available Chapters. Double
click on the selected chapter to bring it in the right list.

Complete the Printout list clicking two times on the available chapters and press | Project Report |

Availiable Chapters Printout Mumber of Pages :
Solemn Declaration A || Cover | Building Data |
-Program Assumptions Short Description | _— |
" EAK. Regulations
- EC Saolemn Dedaration | Move Down |
HE < =ismic Analysis Parameters Program Assumptions | m— |
; Material Descriptions Seismic Analysis Parameters (EC) -
E ‘- Combinations | e |
i Table of Contents
- Analysis | Insert File |
[+ 5cl EAK Static
- Sc2 EC8-Greek PushOver | Evror Correction |
- Load Combinations
..... Checks
- Design | Format Page |
[+- Slabs
- Modes Capacity Design Paging o
- Footing Design
=~ Columns
Level 0 | ExportPrintout |
- Level 1
- Level 2 | Print |
- Level 3 .
| ProjectReport |
- Level 4
- Level 5 | Save |
- Level &
- Beam v | Cancel |
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Prepared report...
Adobe Acrobat...
Rich Text file...
HTML file...
MHT file (web-archive)...
XML {Excel) table. ..
Excel 2007 file. ..
PowerPoint 2007 file...
OpenOffice Calc...
CsV file...
DEF table...

Image file...

Text FileMatrix Printer. ..

SCADA Pro”

Structural Analysis & Design

You can save the file as .pdf, or .doc, .excel, .xml and edit it.

Export to Rich Text x|
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