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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.0O.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.

o 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@ & [ - The user can collect his/her most popular commands S T——
into a new group, for an even faster access. This group remains as it is for | quwme
future analyses after the program ends. Different commands can be added Mt Cammands

to it or removed from it, and its placing in the workspace may be altered —
through the “Customize Quick Access Toolbar” utility.

Winirsize the Fibban
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Project Data
H.

1_----_;” Lines
(e Ares

~
~+ Circles

+- 7™ Beams

+. Columns
+J,. Footings
+_L Modes

+» « Mathbeams

: MathCeolumns

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 the
tree structure is choosing an entity, 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 can be very helpful
here, since several commands and features, distinct for each entity, can be activated with it.

Properties o x

4l @ g

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 69.00
Angle 0.00

Inverted

Maore

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

t. For educational reasons, in this example, two different ways for modeling the structure
will be presented.

1. The 1*t way uses two different plan floors for the model creation along height.

2. The 2" way uses only one plan floor, following the process of modifying the standar floor
and the other elements to create the final model that will reflect the structure under
consideration.

The considered structure consists of a basement and four upper structure floors. A part of the
basement consists of basement walls, while at the 4t floor an inclined section is met. The mixed
foundation consists of single footings, footing beams, connection footing beams and raft
foundation as well.
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G Y] % & v B

Me  Aiaypaph EnavapiBunon Movieono
£ eV

Eppovan  Epyal pria Avidvon  Anoteouar

%

ooywy Epyadeia | Exeyxol

nec €

Napayetpo: Evpeon T

LHAALOQOBOX il X an s

AcBopéva Epyou o x ~ Idtrec
.o U T
B 8- 141-5-150000 ~ AA
B9- -0-000 ZIrpusan ¥n/ta Ixuposéua.
B95- -0-000 Xpiopa 10l
B 9-503 - 1-30000
0 9-517-1-30000 Ak
:9-z< zgccggg Nowtnra
Moy
§ 9-131- 4120000 A
B 9-142- 5150000
Boo- 0000 D B B B D D B D ..
B 10- -0-000 £
10- -0-000
8 10-504 - 1:30000
by 7000
bz 7000

Nepoodrepa

B 11-39-3-90000

B 11-133- 4120000
B 11- 144 - 5150000
N2 0000

B 12- -0-000

W 12 - 506 - 1-300.00

W 12-520 - 1-300.00
B 12-26-2-60000
B_12...40..3.90000

e A - e 5

1.2 Materials

The quality of the concrete and the reinforcing steel that was used is the same for all members
Concrete: C20/25, Reinforcing Steel: B500C.

1.3Regulations

Eurocode 8 (EC8, EN1998) for seismic loads.
Eurocode 2 (EC2, EN1992) for the design of the concrete elements.
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1.4 Load and Analysis assumptions

Dynamic Spectrum Analisys with pairs of torsional moment along the same direction.

The loads by the method above are:

(1) G (dead)

(2) Q (live)

(3) EX (node loads, seismic forces along XI axes, derived from dynamic analysis).

(4) EZ (node loads, seismic forces along ZIl axes, derived from dynamic analysis).

(5) Erx £(node torsional moments, derived from node seismic forces along Xl axes, offset by the
accidental eccentricity +2etzi).

(6)Erzt(node torsional moments, derived from node seismic forces along ZII XI axes, offset by the
accidental eccentricity +2etxi.

(7)EY (seismic vertical component —seismic force along y direction- derived from dynamic
analysis).

1.5Notes

All the commands that were used in this example, as well as the rest of the commands, are
explained in detail in the manual that accompanies the program.
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2. DATA INPUT - MODELING

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.

. In this example, the way of using the help dwg file for the modeling of a concrete
structure, will be explained in detail.

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

SCADA Pro’ ]8 Manuals Examples

Video New Releases Support P
W Structural Analysis & Design - e - P www.smdapro.mm b4

R REVIT # rciioes

femplates

Recent Project
C:AHOTEL1B\KIOVOS
C:\HOTEL18\ZOYR
C\MELETES\mntsS
€ \io\MyProjectvzdv.
C:\I0\pushert
©\io\MyProject1
C:\HOTEL1B\COPY
C:\HOTEL18\AMA
C:\HOTEL18\COLD

C:\agiatacoPY3

By left clicking on the related icons, one of the following ways, for the project initialization, 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.

e et <1 The name of the file can contain up to 8
P — characters of the Latin alphabet without
R any symbols (/, -, _ ) nor spaces. (eg

FILE1). The program automatically
_ creates a folder in which all the details of
e your project are recorded. The location of
Orvss Ntk the folder, that is, the point where the
%ﬁﬁg;s 8 folder will be created, should be on the
D eron hard drive. We suggest that you create a
e, folder in C (eg MELETES) where all the
B | = SCADA projects are included. (eg
C:\MELETES\EXAMPLE1).

You can add a description or add some information related to the structure, in the “Info” field.
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“new”: It is used when there is no help file in electronic format. The startup is
performed in an empty work sheet. 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
R “REVIT”: Reading ifc files created by the 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.

’ ARCHLInex»
“ArchlineXP”: Reading xml files from ArchlineXP architectural software.

ETABS

JAP 0 Erabs/SAP2000”: Reading .edb & .sdb files from the static programs
ETABS&SAP2000.

The new two-way communication of SAP2000 and ETABS with SCADA Pro allows import and
export of any project into SCADA Pro and SAP2000 / ETABS, respectively.

@ Open x
Look in: | 2dwg v| & T Er
% Mame - Date modified Type
mare 5/12/2016 %:27 mp File folder
CQuick access
Desktop
m
Libraries
This PC
@ . 5
Metwork
File name: | ~ ‘ I Open I
Files of type SAP2000 files (" sdb) [ w~ Cancel
SAP2000 files (*.sdb)
Movadeg Apxeiou : |m ~|ETABS files (" edb)

“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. Detailed explanation of this command can be found at respective
chapter of the manual (Chapter 2. Modeling)

9
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concrete shell elements steel
masonry timber connections
( IDEA statiCa)

. Astructural analysis is usually proceeded by an architecture study which includes dwg or
dxf files. These files can be recognized and used by SCADA in many ways.

The import of the dwg or dxf file as help file for the recognition of the cross sections of the
elements, can be performed manually, on a semi-automatic way or a full automatic way.

ﬁ | Open . Open >
| Ig Lnokrl:l diveg _eamples ul @-” = B~
ave
a * Mame - Date modfied Type
= . . Fj BETOM1 2B 12:14 PM AutoCAD
L:i Save As... Quick access  Fgpeyonz 1/T2016 1214 PM AutoCAD
- "y
é Close Project Duskiop
l Impart ™
Libranes
' Expaort -
Thas PC
t Export Scadafww -
¢ .
1 Metwork
T Frint » Fle name: |
Fles of hoe Dweg Files (" DWG)
. start Sereen File Lines m ~| [0k Verson O Files (*.DXF)
All Drawing Files (*.dwa;” dxf)
KML files (% xml)
- | IFCfiles {"ifc)
j SAP2000 files (* sdb)
Remember to choose from the list the correct drawing unit , i.e. the same unit with that of the

.dwg, .dxf file.

. Also, besides the cad files, you may import Revit, SAP2000 etc. files inside SCADA Pro
environment.

. The connection between SCADA Pro and Revit is even more powerful since it regards the
import of the whole model and not just the help files.
. The connection between SCADA Pro and SAP2000 enables the import and analysis of any

concrete, steel, masonry and timber model inside the SCADA Pro environment by the
Eurocodes and the National Annexes.

10
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Select the icon o

Mew Project

o andin the dialog box:

EXAMPLE: « CONCRETE STRUCTURE ANALYSIS AND DESIGN»

Project

Name |example1|

Details | Concrete Structure

Location
Folders |c:\n1e|etes

Drives: | Hec

ot

= MELETES
£ 0108171
0 021704A
[ 0416086
£ 051711
081713
£ 0717220
& 11717

v Cancel

On the next window, select the dwg file and click Open.

[+] Open n
Lookin: | | ldwg v @ F i Er
B Name - Date modified
~ ,ﬁ 1planl 26/5/2015 4:08 pp
Recent places B 1.plan2 26/5/2015 4:09 py
Desktop
!
Libraries
This PC
@
>
Network
Files of type: Dwg Files " DWG}) v Cancel
Movadeg Apxeiou m v []oid Version

11
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F
“dwg-dxf”: Another way to import a dwg or dxf file which in SCADA pro is not just a
background that draws snaps on the drawing lines, neither a semiautomatic way to import

items by manual selection. It is a completely automated tool that allows you to reproduce a
floor plan on the selected floors and automatically create the model.

This command is used for this example and it is extensively described next.

2.2 Automatic recognition of the cross sections derived from a dwg file:

Define the name and the path of the file. If you wish, you can add some information related to
your project, inside the “Info” field and click OK.
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L. In the case of operators without a typical floor, or more typical floors, or with
structures with different floor plan per level, there is a need for introducing more help
files. SCADA enables the engineerr to import as many dwg / dxf files as he wishes. These
are stored in the study file and can be used to create the static model, combining the
fully automatic way with semi-automatic and manual way.

In each new file you create, the General Parameters window appears in the interface, where you
can define from the start the Materials and the Regulation that you will use, as well as General

Project Data and other parameters.

General Parameters

Cther Parameters Screen Drawing Display
Project General Information Material - Regulation
Fegulation EC e
Mational General o
Standard Steel Shapes Eura ~ | | Metric ~
Concrete Steel
Foundaton |C20/25  ~|  Members-Elements| S275(Fe430 ~
Steel Plat [
Upper £20/25 - 2e & S275(Fed 3l
Bolts 48 w
Steel Weld S275{Fed3l ~
Main 5400s >
Stimups 5400 W Timber Cl4 w
Safety Fact
sty Factors WMo yM1 M2 M3

Ltimate  Serviceabilit
|1 ||1 ||1.25 | |1.25 |

"C WME M5 M7
s [ o

Cancel fpply Help

ATTENTION: The materials must be defined according to the selected regulation and the data
entry, as well as all cross sections mast have the right types ( C for new regulations, B for

the old ones).

. * Predefined scenarios are created according to the Regulation and Attachment option you
make at the beginning, within the General Configuration window that opens automatically

immediately after the file name is defined.

Click OK and then the project opens automatically in SCADA environment, with all its designed

elements.

12
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Connection Method of Columns’Nodes with Mesh Surface

[eAProject Par... ¢ Project Data| | «

® ] MY 3
>/ [TGmsic | Modelng  View Tooks  Siabs  Loads  Anshsis  PostProcesor  MemberDesign  DrawingsDefaiing  Addons
.9 ) 080 g = O H .
\/ @ CQ @ ol oo c -'/ x 8K L F@e -ow LI iy =
Line Cirde  Arc Polygon | Move Copy Rotate ExtendTrim Delete Amay Multiselect | () Lines arces - | Properties Numbering || Layers
- - - - ~ - ~ Edit Display <
Draft Edit Layers - Levels Modify DWG-DXE
S AALOOOR i f NP bl % g A AMMA At o amam A -
Level Management XZ
Froject Data 2 x
- o Add multiple levels
A L] -
2 e L] add
7} Circles + D
™1 Beams
-~ Columns
1 Height R.L.C. EvenH 30 Select All
4 Footings
4 Nodes o g o o Deselect
+ Mathbeams alC
-] MathColumns
& Surf 2D NonR.L.C.
£ Surf 3D e Heht
yen Hei
& Slabs 5
Non Even Height
Display in 30
Hide in 30

8@

Copy Paste
Level  Level

Clipboard
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HELP WCs Xz ORTHO OSNAP SNAP

GRID CROSSING

INSIDE

model, opens.

distribution) and visualize them on the current level, too.

Level Management XZ 4
Add multiple levels

| Mumber
B D Add
+fo ]

MName |

w | Height (cm)
Execute
nfn Mame Height R.L.C. EwvenH 3D Select Al
o o 0.00 ¥ = o Deselect
1 300,00 &~ Iy el
2 §00.00 G = ] RLC
3 500,00 & = K NonR.L.C.
4 120000 %5 Fy i .
. Even Height
5 1s00.008e8 B ]| ven nelg
Mon Even Height
Display in 30
Hide in 3D

Connection Method of Columns’ Nodes with Mesh Surface

Set the number of the levels that will be created and click “Add”:

The drawing opens inside the Scada environment, with all of its elements.
At the same time, the “Level Management XZ” window, in which you define all the levels of the

First modify the level 0 (default). Select “Edit” and select the level 0 from the list (blue color
indicates the selected level). Now you can change the name and the height value. Select “New
Level” and then type a name and a height. Complete the range “—“ and “+”, in case of uneven
height, slopes, or vertical mesh elements, to make them belong to the current level (for mass

Also you can automatically create multiple levels with “Add multiple levels” command.
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Level Management XZ ¥
Add multiple levels
" Level A | Mame a e
Move v | Height (am) D Add
Execute > El
nfn Mame Height R.L.C. EvenH 3D Select All
T o0 R [ fal | Deselect
1 300,00 % Ell &1
2 600,00 H £ ] RLC
3 500,00 & i Non R.L.C.
4 1200.00 & o X -
5 1500.00 G Fy o] Even Heignt
Non Even Height
Display in 30
Hide in 30
Connection Method of Columns’ Modes with Mesh Surface
I Kinematic pair to the nearest node of the surface I v
IMPORTANT NOTE:

. Make sure that you define ‘Kinematic pair to the nearest node of the surface’ at the level O,
so the nodes of the members of the columns can automatically depend on the nodes of the plate
that will be created on the foundation.

The list is updated with the levels (with a height difference of 3m (300cm)), which are editable

Mew Level A
Edit
Delete
e W . . . .
through the “Edit” command [Mave (for further information view the respective

chapter of the Manual)

Close the window and the “Section Identification from Dxf — Dwg file” form automatically opens.

Section Identification from Duf - Dwg File >
Selections Apply {Levels)
Section Identification, Global{Beams - Columns) From |0-0.00 -
Select Layer for identification
Ta 5-1500.00 ~
Columns ~
Beams e
- Section Identification, Automatic
w
Automatic Insertion and Predesign of Footings Section Identification, Selection
Automatic insertion of footing connecting beams Info
Automatic creation of matematical model - 3D

It regards an automation that recognizes the beams and columns of any shape (T, N, T), slabs and
cantilevers, footings and connection footings beams, while it automatically creates the
mathematical model of the whole model as well.

The lists next to the element types “Section Identification” contain the layers of the .dwg help
file.

NOTE:

. To make sure that the automatic procedure of the sections recognition will be performed,
some preconditions must be taken into accound.
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PRECONDITIONS:

1. Each plan that will be used as a help dwg file must be in a separate file that includes only this
plan (without any other drawing entities).

2. The lines (or/and polylines) that define the |AlJSSEElo i e ———
columns, the beams and the cantilevers &
must belong on their one layer without any
other type of element or/and drawing entity
inside this layer.

3. The help file is imported to the SCADA environment at the active (current) level by placing the

upper-left corner of the drawing to the (0,0) point of the SCADA coordinate system
During the import of the help files be aware of the floor plans inserting position (by their
reference point) so that the correct placement for all the plans is achieved.

Floor plan 1 (dwg)

Floor plan 2 (dwg)

15
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OX il Ko i s G X § )| RE

Floor Plan 1 (Scada)

OX i X i e 5] % 1) A @

Floor Plan 2 (Scada)
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NOTES:

dwg
the A""' command that appears on the initialization window, you can
import a help file and perform the automatic modeling with one single command.

e Through

e For each help file of the same project, use the “Import” command and with the considered
floor plan XZ activated import the drawing.
= -11

@

zﬁ Qpen.. @ Open X

- B TR

[ (. Qudkecess  Eserons Vs | A

2& Close Project sz

l Import ~

.. Export ay

e Expaort Scadafw & . .

= M =1

Fles of typer Dwg Fies (- DWG) ~ Cancel
. SLUES ses Fie Unies m ~|  [Jod vemson
[ ]

To perform the automatic modeling move to the “Modeling” unit and select the “Elements
Creation” command.

Next, select Columns — Beams — Foundation Beams, for the automatic or selective elements
creation on the selected levels.

Section |dentification from Dxf - Dwg File

Selections
Section Identification, Global(Beams - Columns)

Apply {Levels)

From | 3-900.00 ~
Select Layer for identification
To 5-1500.00 ~
Columns | Columns w
Beams | v|
] Section Identification, Automatic
Cantilever

Section Identification, Selection

Automatic Insertion and Predesign of Footings
Automatic insertion of footing connecting beams
Automatic creation of matematical medel - 3D

Info Ok

e The “Info” command offers the ability to handle some drawing
imperfections and limits so that they will be ignored during the
automatic creation. For the beam creation, you define the
divergence parallel lines distance, the minimum line length and
the t beam depth which is rectangular defaulted by the program

Section Identification, Automatic

Section Identification, Selection

ok

17
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Section Identification from Dxf - Dwg File x

Selections

Minimun line distance a (mm)

Divergence Parallel Lines b (mm})
Minimum beam Depth (cm)
Maximum beam Depth {cm) 100

Default beam Depth (cm)

NN

o

g@ AR ® -

Basic  Modeling | View | Tools  Slabs  Lloads  Analysis  PostProcessor Members Design Drawings-Detailing

Window Extents Previous Step Step | Pan Dynamic | Redraw 2D-3D Rendering Mathematical Switches X2 YZ  X{  SW  SE
o . ] > -

Rotation e
Zoom Display Views

Project Data 1 x

oo
M-B-000 A
1173 1-30000

- 11-93 - 2-600.00 Beam (17)
= 11113+ 3-200.00

Cross-Section Geometry (cm) Save

= 1254 0-0.00 e
= 12- 74 - 1-300.00 Concrete 1 Select
-1 12- 94 - 2-600.00 e + Detals

I 12- 114 - 3-900.00 Jiips
=1 13- 55 - 0-0.00 C20/25
P 13-75-1-300.00 180 (270 | view
13- 95 2-60000 [, #
P 13- 115 - 3-000.00 I:"—
P 13- 56 - 0-0.00 ,w’ "5
= 14.- 76 - 1-300.00 i @]
= 14.- 96 - 2-600.00

- 14116 - 3-900.00

= 15 - 57 - 0-0.00 Ange

= 15 - 77 - 1-300.00
= 15-57- 2-600.00 W
= 15- 117 - 3-900.00 Concrete Beams Cancel
P 15- 58 - 0-0.00
P 15- 78 - 1-300.00
= 16 - 88 - 2-600.00
= 16- 118 - 3-800.00
1759+ 0-0.00

P 17-79-1-30000 v

< >

[AProject Par... [#3 Project Data

0 £l

QRLAAAAQAUY s R e I 7 gOOWOOE AR

NW || On/Off Levels

Dynamic Section

>

SCADA Pro”

Structural Analysis & Design

e The modification of the beam cross section after the import can be performed in several ways.

. For instance, you can modify a beam through the “Properties” > “More” command

syie - (& 3B - @

Properties o x
R NI ]
n/n
Layer Concrete Bea..
Color
=]
Material Concrete
Type 025
Cross-Secti.. Rectangle Beam
—bw—
Bitrmap
E
bw 25.00
h 60.00
Angle 00
Inverted

More

wes 53919, 12597, 300.0 ORTHO OsNAP SNAP

CROSSING  INSIDE

And next use the “Match Properties” command
£ [o %

[
| [ShPoest= \to modify the rest of the

beams that share the same cross section by
selecting the preferred elements with one of the

available methods |( |f} @ .
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model too.

Automatic creation of matematical model - 30

SCADA Pro”

Structural Analysis & Design

By activating the “Automatic creation of the

mathematical model — 3D”, the program not only does it recognize and insert the cross sections
of the physical model, but it calculates the inertial properties and creates the mathematical

Selections

Select Layer for identification
Columns | Columns
Beams | Beams

Cantilever | Cantilever

Automatic Insertion and Predesigr
Automatic insertion of footing con|Column Hatch
Automatic creation of matematica| TUrnitures

Section |dentification from Do - Dwg File

Section Identification, Global(Beams - Columns)

0

CAD

Cantilever Hatch
Infill Walls

Stairs

Lines
Section Cuts
Texts
Columns
Defpoints
Beams
Cantilever

Apply (Levels)
From | 0-0.00

To

3-900.00

0-0.00
1-300.00

Precondition for the automatic creation of the slabs and the cantilevers is the selection of
the columns and beams creation as well as the automatic creation of the mathematical
model so that the members that surround the slabs exist.

Section Identification, Automatic

19

The “From - To” commands define the levels that the drawing will be applied.

Select the “Section identification, Automatic” to view the
Rendered representation of the model.
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=X L E .@g;. s
Basic Modeling View Tools Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons
- - > [@ia me- G, o
g ik o . ALEY i is ii
Lee & s & w iiv P \ o = 4
Load Load Insert  Edit  Yield Slab Insert  Edit View Copy Tools Parameters Edit  View Member Post-Processor
Cases Groups = Lines - Reactions~ - = & - & Correspondence
Definition Slab Loads Member Loads Wind - Snow Loads
LHAALQGON 2 RNAT G % g FIAQXRANNATSEI LY ¢ %
Project Data R x
H =
7 Lines

& Footings

A Nodes

= Mathbeams
I MathColumns

[AProject Param... [Z} Project Data

AXONOM 20.1,0.0, 11491 ORTHO OSNAP SNAP

SCADA Pro”

Structural Analysis & Design

GRID CROSSING

INSIDE

Deactivate the rendering to view the mathematical model

Q@.‘_:;. v@‘;w:-:

Basic Madeling View  Tools Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons
. . ) 1 >, [@ig mem G, »
e cwe o wit feeg ™ @i =
load Lload | Insert Edit Yield Slab Insert Edit View Copy Tools | Parameters Edit View Member  Post-Processor
Cases Groups = Lines - Reactions - - = = = ~  Comespondence
Definition Slab Loads Member Loads Wind - Snow Loads
LAALOBGOX A Xl %0 /AR RALD T O@E £V ¢ %
Praject Data nx
- o
-/ Lines
% Arcs
7 Circles
-1 Beams
B Columns
e Footings
_i_ Nodes

+— Mathbeams
I MathColumns

=g Slabs

[eAProject Param... %% Project Data

MATH,

1356.8, 0.0, 4256 ORTHO OSNAP SNAP

GRID CROSSING

INSIDE
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2.3 Import of a new floor plan (new dwg file) at the existing model for the
creation of the rest floor levels:

After creating the first floor plan (planl.dwg) for levels 0 to 3, the levels 4 and 5 of the model do
not include any elements. For the creation of the elements that belong to the second floor plan
(plan2.dwg - levels 4 & 5) follow the automatic process described below:

>  “Import” the plan2.dwg at the current empty XZ level of the SCADA (level 4)

@
Hew
(e Open. @ Op x
o o
Look in wg_sarpies -] @ @ > @~
H Save =
Mame Date modified Type
| ) _ * B eeTont /2016 1214PM  AutoCAD
save As... Quick access 5 prron V2016 1214PM  AutoCAD
-~
Close Froject
<t Desktop
.- import -
Libraries
.. Export [
This PC
e Export Scadafw
¥ >
o Hetwork
print - Fie name :
Fles of type: Dwg Fles (" DWG) ~ Cancel
. Start Screen e = <]  [JodVeson

.‘ =% B = @) s

—"/ Basic Modeling View Tools Slabs Loads Analysis

Vs PFL B GO p

Concrete  Steel Concrete  Steel Footing T Section Strip 20 Maso
- - b - > Footing Beam = - - Infi
Column Beam Foundation Surface Elements

LA LOOOX i/ X AT wemihd X 07 &

Project Data

Tﬂ - ol

[H-- _;’ Lines
C; Arcs
{4 Circles
- Beams
[j---. Columns
[+ Footings
-4 Nodes
£
£

i-=—= Mathbeams
j--:: MathColumns
.4 Surf 2D

£ Surf 3D

[+ Slabs
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)

» Use the automatic Elements Creation through the “Modeling N fﬁl 1
F

menu. <
|A\rtxw(i]pmr1| Tumkég EX

Alcrmopwv ¥ | Korrowokeugée Mo

P YmooTuAwpora
-

! .

’ Dokol

J

- Aokol Ospshiwanc

Select Columns or Beams and in the dialog box activate:

Section ldentification from Dxf - Dwg File x
Selections Apply (Levels)
7 ction Identification, Global(Beams - Columns) From | 4-1200.00 7
lect Layer for identification
To 5-1500.00 ~
Columns | Columns ~
Beams  Beams ™ -
Section Identification, Automaﬁ
Cantilever cantilever w a

|:|Au1xmaﬁc Insertion and Predesign of Footings Section Identification, Selection

L Automatic insertion of footing connecting beams Info Ok
ﬁ.ltt:mah’c creation of matematical model - 3D

e The “Section identification, Global (Beams - Columns)” that activates the corresponding
fields for the selection of the respective layers for the creation of Beams, Columns and
Cantilevers by selecting their corresponding layer.

e The “Automatic Creation of Mathematical Model — 3D”

e The “Application” at levels 4&5

e The “Section Identification, Global”
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SCADA Pro”
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X L E V/E;\-. ]
Basic Modeling View Tools Slabs Loads Analysis Post-Processar Members Design Drawings-Detailing Addons
- - | >, (@i me—- G, e
LIC L at it b N ALETY 1 i i
ICL6 & s @& o PP \ lg = ]
Load Load Insert  Edit  Yield Slab Insert Edit View Copy Tools Parameters Edit  View Member Post-Processor
Cases Groups = Lines - Reactions~ - - = - & Correspondence
Definition 5lab Loads Member Loads Wind - Snow Loads

LFAALOQOBGON AN AT @ X | AREQXNBALD AT DEILY & %

Project Data R X

%V >
/ Lines
..... ¢ Arcs
i Circles
P Beams
-l Celumns
4 Footings
A Nodes
= Mathbeams
MathColumns
# Surf2D
£D Surf3D
-~ Slabs

[AProject Param... [Z}Project Data

AXONOM 64442, -44.4,1200.0 ORTHO OSNAP SNAP GRID CROSSING INSIDE

g@il;' s s

Basic  Modeling  View  Tools  Slabs | Loads | Analysis Post-Processor Members Design Drawings-Detailing Addans

. N ) ik »y, [Gi; mem (G, ®
bt G s W . e o
oLt & s & o P M \ lo = «
load load || Insert FEdit Yield  Slab Insert Edit View Copy Tools | Parameters Edit View Member  Post Processor
Cases Groups ~ Lines~ Reactions~ - ~ ~ - ~  Cormespondence
Definition Slab Loads Member Loads Wind - Snow Loads

LA LQPORK i R T amE % g P AARRQAL AV EI LY ¢ *

Project Data o x

.o

-/ Lines

(e Arcs

{7 Circles

-1 Beamns
B Columns
b Footings
A Nodes

= Mathbeams
: MathColumns
&7 Surf 2D

€D Surf 3D

~g= Slabs

[AProject Param... [FZ Project Data

MATH. 3698.0, 349.7, 0.0 ORTHO OSHAP SNAP GRID CROSSING INSIDE
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2.4 Typical Floor Modification:

Alternatively, we can follow the 2™ way, i.e. import only one floor plan (planl.dwg) and copy it
to the rest of the levels, and perform the desired modifications, to the rest of the levels.

IMPORTANT NOTE:
L. To modify the physical model, the mathematical model must not exist, but since the

| Automati tion of matematical model - 30 .
HomatE crestion of matematical mads command created the mathematical model, you

must delete the mathematical model of the desired levels that you wish to modify. In case that
you know that you will perform modifications you may deactivate the “Automatic creation of
mathematical model” option, so that you won’t have to delete it later.

Level 4

Initial floor plan
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Floor plan after the modifications

Delete the Mathematical Model of the current level and then delete the elements that do not
exist at this level (level 4).

MELELE L ERE

Buic | Modeing  View  Tosh S Losdr Anakur  Pakfroomir  MambmiDaign DrewngeOrising Addom

{OCO +HC o/ XREE —o- 0 O & 5 G0

lne  Ome  fe: Pahpen Mow c»—.- Fotabs e Wi Dakie | feray Muithelest (1) conoene Cobinns ||| Progartion Blumbering - Laine Capy Parls
Exit Diplay - Level  Lavel

Ont Lapm - Lvuh Hodiy OWAG-D0 Chphoard

f’(”‘I"@Q{}}‘{_.f.—{.:frm uux L AR DO E £ ®
Prajedl Doty
Sebedl Windaw
I =
e z . o
S oaznem - .‘.. Pabbne

RETEE
RE-E [ serectpanonn
BRI
R R
S m ez
REETE
RCEEE
S 61350000
R
RCEE
RCEE
REE
RCEE
REEE
RCEE
RCEE
S 350000
S 713500
S T2-aE0m
S 73350000
S 7350000
S 71350000
S 350000
Lo 3 oo

.]an Py g Project Dafa | [«

w

WS B12A, 2283, 150000 aRTHD L35, SHEF GAD CRO55IG H5

AL
Using the 1| selection option, and by activating the Endpoint and vertical L7 AIHO snaps,

Move
use the command to move the cantilevers at the correct position. Activate the Move

command and select with a window the lines of the upper cantilever. Next, right click the mouse
to end the selection. With a left click, show an end point of one of the selected lines (activated

|*4/:|) and left click to the destination point with the snap & activated.
Follow the same procedure for the Level 5.
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|

J

At

)W \7 Wi V1]

/
\%.VA

VA ')

2.5 How to simulate the basement walls:

: ‘/ég ¢ There are several ways to simulate the basement walls. In this

[Beams-> Columns| | segmentation | rep:  €X@ample the “Beams to Column Modification” method was used. For

- - the first level (ground floor level), through the “Tools” >> “Model”

s, Beams To Columns Conversion unit, select the “Beams to Columns Conversion” command. At the

[>‘<] . dialog box that appears, select one of the two choices and insert the
mr Jode

appropriate number.
[/\/\1 Diagonals

L]
B rigid offset change
g

Beam to Columns Conversion x

() Mo. of Columns

(®) Max Column Length (cm)

oK Auto Cancel

Level 1:

Left click to select the beams of the level 1 that will be automatically converted into consecutive
columns (after you delete their mathematical representative).
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!

You can repeat the same process for Level 0 or copy the new columns that were created at
L B
T
a®

level 1, to level O using the “Copy” CORY ommand.

First, delete the Footing Connection Beams from level 0. Next, call the command and select the
elements that you want to copy. The selection can be performed either individually or by
window, polygon etc. Next, right click to end the selection and define the characteristic point

(end point of a line, column, beam etc). Move to level 0 and define the respective point for the
selected elements copy.

1

The modeling is completed with the creation of the mathematical model and the connection
between the nodes of the columns above with high rigidity beam members (see §2.10).

2.6 Automatic import of Footings and Footing Connection Beams at the
foundation level:

The new version of SCADA Pro, enables the user to Automatically Insert and Predesign the
Footings, and insert Footing Connection Beams as well, during the Section Identification

procedure.
Section Identification from Dxf - Dwg File >
Selections Apply (Levels)
Section Identification, Global(Beams - Columns) From |0-0.00 "
Select Layer for identification
To 5-1500.00 w
Columns Columns LY
Beams Beams Nt
. Section Identification, Automatic
Cantilever | Cantilever o
Automatic Insertion and Predesign of Footings Section Identification, Selection
Automatic insertion of footing connecting beams Info Ok
Automatic creation of matematical model - 30
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6.@‘|,:—:- -@E -k

Basic Modeling View Tools Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons

LEAAQAUQ sBe [ 5 0O® 5

B @ Q @ QY . B @ W a

L e T S G Y A C

‘Window Extents Previous Step Step Pan Dynamic Redraw 2D-3D Rendering Mathematical Switches prd ¥z XY W SE NE NW On/Off Levels
+ - Rotation Tew - hd hd

Zoom Display Views
LAALOGORXK A XA T mm@d %l JAARRAYINAPQE LY & %
Project Data %

%1, £
- Lines
O Arcs
{7 Circles
™1 Beams
B Columns
-« Footings
A Nodes
- Mathbeams
I MathColumns
i Surf 2D
M Surf 3D
< Slabs

Dynamic Section

;Prnject Param... ?éProje:t Data

WCs 1951.6, 1331.1, 0.0 ORTHO OSNAP SNAP GRID CROSSING INSIDE

Level 0

L. The dimensions of the footings, derive from a predesign, and are imported as fixed (with a
Ks=0). The user is to select all the footings through the “Multi Select Edit” command and set
a value for the Ks variable by the soil.

Properties

Member Properties  Bement Releases  Bement Rigid Offsets Draw History
Material Cross-Section Cross-Section Details Nodes Member Type

Beams (cm) Beams OEF {cm - MPa/cm)  Footings (cm-MPa./cm)
Cbw 0 OJH 0
m[) 0 L
[Jbm 0 [Chs 0

It Soil Interaction
EA Sail Yas

ks
IR Offsets | e Mks 05

Foundation Beams {cm)
[CIROffsets Cbw 0

[inverted ’ Cn 0

. For completeness, in this example, the manual way of inserting footings and footing
connection beams is presented as well.
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2.6.1 Footings

Modeling View Tools Slabs

AL

Concrete  Steel Footing T Section Strip
- - ~ Footing Beam ~

Beam Foundation

Through the “Modeling”>“Footing” select “Footing”> “Cone shape”:

Footings

*
Cross-Section Geometry (cm) A
Material Ly

Concrete

Lz 350 T 5
= H 50 M =t
C20/25 v . |2

. 20

Info 3D View
. ‘ Central ~

0
a 0 I O O N
% [
height E-
[l common Footing Soil Interaction Ks (MPa/cm)
Footings ~ Cancel

In the dialog box define the geometry and material properties of the footing.

Click “OK” and place the footing to the model by left clicking on one of the upper structure
columns edge.

Repeat the same process to place the rest of the footings as well.
2.6.2 Footing Connection Beams

Select “Footing Beam”> “Footing Connection Beam”:

Beam QEF - Footing connection beam (D)

X
Cross-Section Geometry (cm)
Material b -E
W
Concrete i
Type
C20/25 ~
‘-. g Details 3D View
z "
R.Offsets 4 :
__________________ 0 N O N O A O
@ O :
® ® :
C O
Footing Connection Beams e Cancel
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In the dialog box, define the properties of the material and the geometry as well as the edge
reference of the beam”).

Click “OK” and place the beam by left clicking at the endpoints. Repeat the same process to place
the rest of the footing connection beams.

“During the placement of a beam you can alternate the endpoints reference edges of the beam
using the TAB and SHIFT keys.

2.7 How to define a raft:

i Y
& @ ¢,
Y. For completeness, in this example, a part of the foundation will be replaced | 2 | ason
with raft, so that every foundation type can be presented. &
@’ External Boundary
To model a raft, use the 2D Plate Elements. &3 votes
% Line
Modeling View Tools Slabs Loads Analysi @
Paoint
5L 2 (&0
4 >
Concrete  5Steel Footing T Section 5trip 20 D @cmm
x x x Footing Beam~ - -
Beam Foundation Surface Elements
First select “Mesh” to define the mesh properties.
Plate Elernents Creation pd
Description | RAFT | Material | Concrete ~ | Type C20/25 w
Element Ks (Mpa/cm) (®) Isotropic () Orthotropic Angle 0
12,5
Density Width (cm) Thikness 0 (GPa) EI Gy (GPa)
0.20 | 50 | | 50 | Eyy (GPa) 30 £ (kM/m3)
Descriptions Mesh Ezz (GPa) 30 abe*10-5
Mesh Groups Flat Surface vxy(D. 1-0.3) aty*10-5 1
1 RAFT
wxz(0.1-0.3) 0.2 atwy=10-5 1
vyz(0.1-0.3) | 0.2 | Exx *vxz =Eyy *vxy
Redefinition ]
Steel Reinforcement o
Del From List
5500 A
E New ] Exit
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In the dialog box, set a description, the material, the quality, the type of the element, the Ks
value, the density and the dimensions of the mesh as well as the quality of the steel
reinforcement. Click “New” and then “OK”.

Next select “External Boundary”.

Define the perimeter of the raft by left-clicking on the corners of the boundary. Right click to
complete the selection.

Finally perform “Calculation”.
In the dialog box that appears select the mesh, so that it turns blue and then click “Calculation”.
The mesh is automatically created. Click “Exit” and the mesh is created.

Mesh Calculation bt
1RAFT ~ Calculation
Mumber Visible  Colour o Change Direction | Auto

RAT G 0 X |
X ||| |z|| une
Start End

X |0 0

2 GO O

Select Al

Visible Man Visible

Creating Holes in the
Column’s location

Cancel - Delete

Holes Lines

Point Properties

Exit Mesh Math Model

1. We move on to the rest of the foundation elements and we’ll get back to mesh elements later.
After completing the import of the physical elements, the mathematical model of the
respective physical elements are to be created.
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2.8 How to insert Footing Beams at the basement walls:

At the “Modeling” > “Foundation” unit select “Footing Beam” > “Rectangular” or “T” section.

Beam OEF - Footing connection beam (0) * Beam OEF - Footing connection beam (0] x
Cross-Section Geometry {cm) Cross-Section Geometry (cm)
Material i Material e m
Concrete Concrete

" )Y ho[e ]
2% < S
C20/25 s o C20/25 ~
.
< N I E— 1. : Central ~
R £ Details [ ][ vew g
- T
il
= S [ i S [0 |
gl
R.Offsets %{ﬁ R.Offsets
i
@] O i @] O
® ® ® ®
O o @] (O]
Footing Connection Beams v Footing Connection Beams v

In the dialog box, define the parameters, the material and the geometry of the foundation beam.

To insert foundation beams at the basement walls, first of all, deactivate:
“R.Offsets” | R-Offsets (in the dialog box)

” |:| Auto Trim

“Autotrim (in the View>Switches command group)

Tools Slabs Loads Analysis Post-Processor Members De
- T ‘F
= SR : & 2R

Step Pan Dynamic | Redraw 2D-30 Rendering Mathematical [Switches)| Xz
- Rotation View = =

Display V| Toolbar

o X @il R R ‘ [ puto Trim
auto trim
auto trim

Next, insert footing beams at the basement walls, using the snaps, from center to center.

Korg X i

Complete the insertion of all the foundation above elements, so that level O looks like the
following image:
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2.9 Mathematical Model Creation:

As soon as you complete the modifications of the physical model (copy-delete elements) and the
elements insertion, you move on to the creation of the mathematical model.

With the “Calculation” command, the program calculates and produces the mathematical model
of the project (nodes and beams). This means that all the physical elements obtain their

corresponding mathematical representative.

Select the command and the dialog box opens:

Mathematical Model X . o
Select a regulation to calculate the modulus of elasticity
Select Regulation (inertial) acco rdingly.
EC2 v 1 In case that you want to change the regulation
Change Regulation after the creation of the mathematical model, select the new

regulation and click “Change Regulation” to update the

@ Calculaton () Inertia modulus of elasticity.

() Redefinition

Calculation of Inertia —
Surfaces with the Boundary
Element Method

Conce

L. SCADA Pro enables the connection between beam and plate elements in the same modeling
environment. The connection between beam elements and the corresponding plate element
node is performed automatically with the above mentioned command.
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Connection between column nodes with mesh surface
SCADA Pro enables the connection between beam and plate elements in the same modeling
environment. Therefore, there is an need for their enchain.

Level Management XZ X
Add multiple levels

Mew Level  [FAJ . |
Edit
Delete

MNumber El
Move v | Height {cm)
Add
Execute [ readjustment +

n/n MName Height R.L.C. EvenH 3D Select Al
0 0 0.00 (? o - Deselect
1 400.00 & = 4]
2 700.00 & = 4] R.L.C
3 1000.00 & = f: Mon R.L.C.
4 1300.00 5 = i .
5 1600.00 Q = v Ewven Height
Mon Even Height
Display in 3D
Hide in 30
Connection Methed of Columns’ Modes with Mesh Surface
Kinematic pair to the nearest noqﬁoﬂhe surface w Ok

by

Kinematic pair to the nearest node of the surface
Rigid links in nodes of the surface

Rigid links in nodes of the surface/sides of the cross-section
Connection with binding bars with the nodes of the surface element that belong

In the bottom side of the window there is an option of the way to connect the column nodes
with the mesh surface elements for the selected level, by choosing one of the following ways,
that is, connecting the nodes either with a kinematic pair or with binding bars.

Select the column base node inside the raft area (11 node) and notice the automatic slave
relation from the nearest surface node (457 node).

SELLLE 3L LR - 9 X%
“ Bumic  Modelmg  View | Toch | Slabr  losd:  Anakyus  PostPocenssr  MemberDedgn  DrawingsDetafing  Addons e - ) 6 - @
1 a - e Iy b= A T

2y s - - T «F - 237 =

- . l N I = [ L1 i 1o - “\, = = «

Renumberng Mirbute  Seam  Beam BeamColumn Besm  Besm  Colume  Defintion  Caloulaion Besms.»Columns  Segmentstion  Beplacement  Length, Alignment Mstch
Faints  Segmentatio o~ Beeak Mergng Adustment - - - = angle Fropedies

Mode Menber

ERE% e S QAKRRAL AT OE £ 4 x

Praject Dats
S

Color 2
Coordinates 206071, 0}

15-300.00 -1-300.00
16.-300.00 -1-300.00

L R o o o e S
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2.10 3D Representation:

JQL After creating the mathematical model, you are allowed to view the 3D representation of
the model as well as use the rendering options.

In this way you can modify in real time the mathematical elements, the nodes etc. For instance,
you can create a slope and insert mathematical members to connect the unconnected nodes of
the basement walls.

2.11 Basement walls nodes connection — High rigidity beam member:

The basement walls simulation through the “Beams to Columns” command is completed with
the connection of the column nodes in level 1 (in level 0 the connection is already performed
through the insertion of the footing beams).
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Modeling View Tools Slabs Loads Analysis Post-Processor L
PPFL B2 O X
Concrete Steel Footing T Section Strip 20 3D Masonry MNode | Member
. - - Footing Eeam~ - - Infill b
Beam Foundation Surface Elements Element

Select the “Member” command and in the dialog box click High rigidity beam member .The

parameters’ fields are automaticaly completed with the characteristics of a high rigidity cross-
section; zero specific weight and without an assignment of a physical cross-section. This element
is necessary for the connection of the basement wall column elements.

Linear Member

AJA Ewpe B3d ~ |Am~3 [0.75 Asz(m~2) | 0,625

’
.

Nodes i |D | i |El | Akm~2) | 0.75 beta
Materidl | Congete - Ix{dm~4) | 148.04534| E(GPa) 30
rype —— o | wdm*4) |39.0625 | G(GPa) 12,5
Assign Cross-Section Iz{dm~4) |5625 ||E{k.N,.’m"3} |D “
Beam w| [ | Cross-section Asy(m~2Z | 0.625 at*10~-5 |1
0 25/300 Columns Soil Constant Ks (MPa/cm) 0
I High rigidity beam member I
Rigid Offsets {cm) Member Releases
Start i End j M Vy Wz Mx My Mz
dx ||3 | ||:| | serti [ OO O O O O
End j OO 0O 00O O
A e O .
Mathematical Model ~
@0 | [0 ]
oK Cancel Info
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Select “OK” and insert from node to node (or with the help of the window selection method) the
members:

2.12 How to create a slope:

To create a slope simply, take advantage of the 3D representation of the model by selecting the

command JEL
Project Data

Hal?
I All Objects

= PerLevel
Also, on the left select “per level”

Open the group Level 3 and the subgroup Beam Members.
Select the member whose slope will be modified:
The member is colored red while level 5 is isolated helping in this way the localization and the

graphical modification.
L AALOGON N AT mmEGEX g P AQXAQUE DA QEI LY ¢ %

Project Data a x

-1200.00
£ - 1500.00
o “' Lines
(o Ares

. Circles

P 1 - 281 - 5-1500.00
-1 2 - 282 - 5-1500.0
- 3 - 283 - 5-1500.00
-1 4 - 284 - 5-1500.00

P 5 - 285 - 5-1500.00

™ 6 - 286 - 5-1500.00
I T - 287 - 5-1500.0
-1 8 - 288 - 5-1500.0
- § - 289 - 5-1500.0

P 10 - 290 - 5-1500.(

P17 - 291 - 5-1500.0
I 12 - 292 - 5-1500.0
I8 13 - 293 - 5-1500.
-1 14 - 264 - 5-1500.0

- ™4 15 - 205 - 5-1500.(
B ohnne ¥
< >

LA Project Param... [ 23 Project Data

MATH, 812,0, 1402.2, 1500.0 ORTHO QOSHNAP SNAP GRIDY CROSSING INSIDE
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Through the “View” unit activate the “XY” view:

-/E-_w:v 5

View

b_@.‘:::-

Maodeling

= d (=) Y (2 "
NRAQAAQAIVY B

Basic Taols Slabs Loads Analysis

Pan Dynamic

Window Extents Previous Step
+ Rotation

Step
- View

Display

LS AA LD 1 KT

Zoom

Project Data ax

- 300.00 ~
- 600.00

- 900.00

- 1200.00

- 1500.00

_,} Lines

(% Arcs

e
% Circles

vIE:!; 1 F

Tools

=% B LK
—‘/ Basic

SOCO +1

Line  Circle Arc Polygon Move

Modeling View Slabs Loads

Post-Processor

Redraw ZD 3D |Rendering Mathematlcal Smﬂt(hes ¥Z

Analysis

TC -/ X B

Copy Rotate Extend-Trim Delete | Array | Multiselect

EXAMPLE: « CONCRETE STRUCTURE ANALYSIS AND DESIGN»

Members Design

5 @

Post-Processor Mem

|_'_‘vﬂ)(2

|y Mathemat

“u,

= Edit

Draft Edit

LS AALOOO X

Project Data

- 300.00 A
- 600.00

f
'
'
L
'
I
[
[
{
[
{
q
1
[
1
[
[
1
'
I
'
[
[
[
'
'
I
'
I
'
l
'
l

- 500,00
- 1200.00
- 1500.00

E---‘"’ Lines

Drawings-Detailing

ms X, P 7| AR XA QY

SCADA Pro”

Structural Analysis & Design

Addons
SW SE MNE HW On/Off Leve\s

Dynamic Section

A @ E £V

Views

Through the “Basic” unit
select the “Move with
attachments” command,
activate the select “with
window” option enclose
the node and right click.

In this way select all the
nodes that are located
behind the selected node
on the XY plane.

Left click on the node and select the command

Relative Coordinates >
K lcm)
i
v
Z {cm) D Cancel
] Relative to point

38

In the “Relative Coordinates” window, fill in cm the relative
displacement and click “OK”. The nodes descend automatically
and the slope is created.
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Right click on the desktop and “View All” to view the whole model.

View All

Copy
IMove
Delete
Array
Rotate
Offset

-1 0 3 X +

Clone Creation

e
beiad
Cl

Move with Attachements

& Mumbering Display

Open the rendering to view your model in final state:
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Model Checks
Report

Select the “Model Check Report” to locate any errors created during the modeling process:

. S8 A - ;s - @ X
=~ Basic Madebing View Tooks Slabs Loads Analysis Post-Prodessor Members Design Drawings-Detailing Addons Style - E EE - 0
7 | L, @ //

e PFL B 55O X I a%

Conaete Steel | Concrete Steel  Footing TSectionStp 2D 30 | Masonry Node Member  Elements Creation Templatefliodel CecksfModel | Masonry  Arbitrary
- - - - Faoting Beam - = Infil - from DXF/DWG ™ info Conerete Section
Column Beam Foundation Surface Elements Elements Add-on: Libraries
A AILOPONK s XECwwE e 2 ARRA_RE [,z eE £ ¢ *
Project Data %[ b Properties o X
(&) check_er - WordPad - O o — -
. o WO s
™ 1-122-2.60000 || File Edit View Insert Format Help an
-1 142 - 3-900.00 - = Layer Concrete Baam.
115
Sy Dlzal s Al o [w@ - B Coo 3
0-( CHECKS REPORT
Material Concrete
¢ The beam 13 (1) is not connected at the end physically but is connected mathematically Type Ca0/zs
: The beam 16 (1) is ne end physically but is connected mathematically Cross-Section Rectangle Beam
he beam 13 (2} ia 1e end physically but is connected mathematically —bw—i
he beam 16 (2} is e end physically but is connected mathematically
he beam 13 (3} is se end physically but is connected mathematically J—
E he beam 16 (3} is 1e end physically but is connected mathematically
Erri017: The beam 13 (4} is connected n d physically but is connected mathematically
Erri017: The beam 1¢| (4) is not connected at the end physically but is connected mathematically
= 4. 107 - 1-300.00
= 4125 - 2-600.00 bw 50.00
= 4- 143 - 3-900.00
h 1004
- 503 G000 For Help, press F1 NUM 0.0
Angle 00
= 5 - 206- 0-0.00 vrted
™ 5- 108 - 1-300.00 e
More

= 5- 126 - 2-600.00
= 5- 146 - 3-900,00
= 6-54- 0-0.00
™ 6- 207 - 0-0.00
= - 109 - 1-300100
™ G- 127 - 2-600.00

- e
A Project Param... ZgPraject Data| | < >

WCS 14869, 13975, 300.0 ORTHO CLos. SHaP GRID

The window that opens, displays for each error, a sort description, the number-ids of the

members that concern the error and possible warnings.

L. The Error1017 of the current example refers to the “Beam on Beam” support and it is not an
error. In case that the model has errors, correct them using the program tools before you move
to the next step.
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3. SLABS

The A:;i command, models the slabs as well but in case that you want to modify the

auto-generated model you must first delete the mathematical model, thus
the slabs will be deleted as well. To redefine the deleted slabs (or even to define new ones) you
must use the commands of the “Slabs” unit.

OELLEE @B

Basic Modeling View Toaols Loads Analysis Post-Processor Members Design Drawings-Detailing Addons

“w @ Ex % v B [ NN ¥9 v

Parameters |dentification Zoellner | Delete Renumbering Modeling Model Supports Thickness Properties Insert  Tools Checks
= Slab = correspondence = = = =
Insert Edit Strips

3.1 How to define solid slabs:

To define the slabs set in 2D view each level and:
In the “Insert” field, select “Parameters” and fill in the values of the minimum width and concrete
cover in mm.

Slab Parameters ot

Min Width (mm)

Zoeliner-Sandwitch

Upper Slab Thickness {mm)
Lower Slab Thickness {mm)

Rib Width {mm)

Dome (mm)

ik

Concrete Cover {mm)
Composite slabs

[ ] Auto compasite slab characterization

Construction Stage e

Profile Sheet

Cancel
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<«

|ldentification| Zoeliner || €

- s | The command “ldentification”>“Overall” identifies all the closed contours
& overa that exist in the current level and automatically inserts all the slabs.
\@Q By Pick
%’ From members
£

After inserting a slab, the circular symbol w with the corresponding information is displayed;
the number and the thickness in cm (the greater value between the minimum you set and the
one resulted from the bending resistance check), in a circle. Around the circle, lines are displayed
representing the slab’s support conditions:

o Thick Line: slab continuity >fixed.

o Thin Line: slab discontinuity = joint.

o No Line: free end (case of balconies).

o Thesign “?” in the symbol of the slab, indicates that the slab has not rendered
correctly and needs "Modeling". For this purpose you need to define a new slab,
the shape of which can be rectangular, rectangulal with a slope, triangular or equivalent
to the original.

View Tools Slabs Loads Analysis
x & [
Delete Renumbering'Modfling'mer;:]%dneém su |nside the “Modeling” command group select one of the three
commands.
LA A A rectanale With a left click inside the area of an arbitrary shape slab, you
| QX Incined Rectangle select it and define the equivalent slab:

w Triangle

- Forrectangle shapes: Left click on the first top, move the mouse diagonally up to the second
top drawing a rectangle and left click again.

- For inclined rectangle shapes: Left click on a slab side to define the direction of the
equivalent inclined rectangular slab. Left click on the first top, move the mouse diagonally
up to the second top drawing a rectangle and left click again.

- For triangle shapes: Left click on the three sides of the equivalent triangular slab.

Last, define the correspondence between the sides and the tops of the equivalent slab and the
ones of the real slab. The members and the lengths of the sides of the physical model match the
ones of the mathematical model with this process.

Select the “Model Correspondence” command and click on the slab. The rectangle

—— or triangle that appears is the mathematical model of the equivalent slab.

carrespondence
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&

Maodeling

-

Select one side of the mathematical model of the slab. An X appears on it. Left click on the
corresponding physical model member (in the middle of the member a circle that takes the color
of the corresponding mathematical member is displayed). Right click to complete and left click
again to continue with the rest sides of the mathematical model of the slab. Finally assign to each
vertex of the equivalent slab (symbolized with a triangle) the corresponding physical point to
make the reduction of the length of the sides of the physical to the mathematical model.
Consequently, the loads of the equivalent slab will be distributed to the real lengths of the
physical members. For the assignment first select the top of the mathematical model and then
left click on the new location. Repeat the process for the remaining three vertices of the
mathematical model without using the right mouse button.

o

Checks

L With the command a TXT file that contains the results of the slab’s design checks for
all slabs of the current level opens. In case of errors you must correct them before moving on.
Repeat the command after the load assignment as well, to be sure that no errors were located.

3.2 How to create a Zoellner Slab:

From the “Insert” field, select “Zoellner Slab” and click on the slab.

Zoellner
Slab

In the drop-down list “Type”, select if the slab is connected in one or two directions and define
solid zones’ widths (cm). Click the “Pick” button and left click on the side of the beam considered
as an outline of the slab. Then, the boundary of the solid zone will be placed in parallel with the
beam at a distance equal to the width that was defined previously. The line is drawn (boundary
of the solid zone) and with left click the direction is indicated. Repeat the same procedure for
every solid zone.
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Zoellner x
Type ~
02T
List | |30 Pick
Thickness (cm)
hs ho hu
|15.2 | ‘s ||5 |
Widths (cm)
Direction  Ribs Diome
|
z
Whole Domes
ok | | oo

To define where to start putting the domes, first click on a
dome’s vertex and then on a slab’s vertex. The solid slab is
automatically converted to a Zoellner slab.

[

0oooog
Doooog
Oooood
D000
Doovuog
0oooog
00o00g
0O0oOo0d

o

SCADA Pro”

Structural Analysis & Design

To define a solid zone of different width, first right click to reopen
the dialog box. Modify the width and continue as previously
described to place the very last of the solid zones.

Right click to open the window and complete it by typing thickness,
ribs and domes widths, and click “OK”. *®)

*3) hs: type the slab’s total thickness (cm).

ho: type the up side solid slab’s thickness (cm).

hu: type the down side solid slab’s thickness (cm) for Sandwich
slabs. Otherwise type 0.

(*6) Select the checkbox next to “Whole Domes” to receive only
whole domes.

Click “OK” to display the mathematical model of the selected
slab. Then the program asks you to define Direction 1 (the side
of the slab, which will be parallel to the beam of the first
direction). Select the side of the slab’s model and the gap with
the defined geometry is placed automatically in the center.

L

The image on the left, shows the result of the procedure
above.
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3.3 Define Slab Strips:

Insert  Tools

- -

strips Strips’ input is essential to the analysis and design slabs’ steel reinforcement. They
are the "guides" for the design of the steel reinforcement and the diagrams display.
From the “Slabs” unit, “Strips” command group select “Insert” along X or/and Z and define the
strips with a left click. The direction of the strip identifies the steel reinforcement main bars

direction.

3.4 In case of inclined slabs:

As in the current example, in case of inclined slabs, to achieve correct modeling, specific steps
must be followed:

1. To insert slabs strips, all the elements that are connected to the slab, must belong to the
same level. Thus, in case of inclined slabs you must define the uneven height value of the
considered level:

Level Management XZ s
Add multiple levels
Level A | Name Number
o + | Height (cm) 1500 Add
Execute > D
nfn MName Height R.L.C. EwenH 3D Select Al
o o 0.00 4 ES & Deselect
1 300,00 & = =3
e s R.LC
2 600.00 & = 4]
3 900,00 & = [+ Non R.L.C.
4 1200.00 & = +3 .
g S|
] el ... R
Display in 30
Hide in 3D
Connection Method of Columns’ Nodes with Mesh Surface

Declare the height value (for example - 100 ) > Execute > Exit.
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2. The nodes of the inclined slab, must be excluded from the diaphragm. Select the nodes one
by one and release all of their constraints related to the diaphragm node.

Properties & X properties
6 # S=413 #
n/n A n/n
Layer Mathematic... Layer Mathema
. Color 2 Color 2
Tl S S =l Coordinates  150.00, 1400.. = [ Coordinates  150.00, 14
. X 150.00 X 150.00
/ Y 1400.00 ¥ 1400.00
‘ z 825.00 z 825.00
! ‘ Dx Slave Dx Free
Slave to: 729 Dy Free
f ( Dy Free Dz Free
X Dz Slave Rx Free
/ ), S E Slave to: 729 Ry Free
o 7 3 : Rx Free Rz Free
s Ry Slave asterNode o
3 } 7 s Slave to: 729 Free Node
/ 2 Rz Free Fixed Node
g A ~ } Bl Master e SlaveNede
P Free Node More
Fixed Node
Slave Node
More

3. Next, you must multiply the ly of the edge beams with a factor 50 to 100.
~ Properties 3 x
el A O #
dz (End) 10.00 5%
N (Start)
N (End)
Vy (Start)
Vy (End)
Vz (Start)
Vz (End)
Mx (Start)
Mx (End)
My (Start)
My (End)
Mz (Start)
Mz (End)

A(m*2) 0.24

Ak(m*2) 0.24

Ix{dm*4) 75.12

ly(dm*4) 3200 x (50 to 100!
lz{dm*4) 72.00

Asy(m*2) 020
Asz(m”2) 0.20
AN . 00 v

. NOTE

The rendering displays the slab as if it wasn’t inclined. In any case the slabs are considered as if
they were horizontal. Only the beams are inclined.
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4. LOADS
4.1 How to define the loads:

To insert loads, you must first define the load cases.
Open the “Loads” unit and select the “Load Cases” command.

Load

Cases

Load Case Definition b
[Jself-weight | Dead Load w l et

The dialog window contains by default the two
basic load cases Dead and Live. The user can
delete (“Delete”) or define new load cases by
selecting from the list any load or by typing a new
ame and clicking “Insert”.

LC S.W. Description

1 Yes Dead Load
2 No Live Load

Delete All
Loads

[oc ]

- Check the checkbox next to "'Self-weight" if the specific load case includes the self-weight
and a “Yes” is written in the self weight column. Instead,\a “No” is written. (The self-weight
can be included only in one load case, usually at dead loads

- “LC”" means “Load Case” i.e. “Loads”.

- Click “OK” to save and exit.

Live Load
Explosion
Fire
Impact Load
Industrial Equipment
. R Light Partitions
4.2 How to insert Slab Loads: Eorth Pressure
Masonry
Prestress
Self-weight
Settement

i L @ % Soil Load
b *_:‘_i Snow
Temperature

Insert Edit Yield Slab Water Pressure
E Lines = Reactions~ Wind

Slab Loads

From the “Slab Loads” command group, select “Insert”. You can insert loads either “Overall” for
all the slabs of the current level, or “By Pick” by selecting each slab at a time.

q:h. By Pick

In the dialog box define the Load Case and Group and then type the load value
for each type of slab (KN/m?). “Select” and click on the slab.
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Insert Slab Loads ot Predefined Load ot

Load Case Dead Load v Import from MOSAIC v

Load Group Group 1 v Description ‘MO SAIC |

Load Type Uniform Predefined Load (kM/m2) Add to Library

Load
S o
Select Cancel Final Load {kkMsm) 0.00 Cancel

The “Predefined Load” button, contains a library with coating materials that automatically
updates the assigned load value. The user can update or/and enrich the library with new
materials by defining the corresponding load values.

the Overall
Uniformly Distributed Loads % | Inthe dialog window that appears, fill in a load value
(KN/m?) and click the “General” button to assign this
load Cass | Dead Load ¥ | value to every slab type.
Group Group 1 w The “Insert” button, creates the loads but it won’t be
Loads (M/m2) applied until you click “Apply”. Select another Load
Genera Predefined Case and repeat the same process.
Slab Type Solid Zoellner To apply the loads that you just defined click “Apply”.
Cantilever |1 | |1 | The loads are automatically distributed uniformly on
TwoWay Incined | | | [ | the slabs area of the current level.
TwoWay Slab | |1 1 ) . .
it 1 1 The first time that you insert a load (for example
Thres-Way Siab dead load) after the “Insert” command you select
S L | | “Apply”. Next, if you want to add live load you define
Triangular 1 | [ | it and then click “Add to List”.
le=1/g=1 ~ Add to List
Apply Delete
Replacement Exit

¢ In this example the load values that were considered are 1KN/m2 for dead loads and 2KN/m2
for live loads for all slabs.
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4.3 How to assign the slab loads to the members:

After inserting slab loads, select:

ol

Yield

Lines = | uyjeld Lines”: Load areas’ calculation resulting from geometric partitioning of the slab,
and then used to calculate the design forces for beams (slab loads which will be imposed on
beams),

& Overal Calculation is automatically made by the program according to the support
& conditions, either Overall or By Pick.
By Pick

and

¢

Slab
Reactions~ | « s o0, ; ;
Slab Reaction”: To assign slab loads on beam members as reaction - Load
distribution from slabs on beams and columns, based on the geometric partitioning done

previously (Yield lines).

Overall: select the command (Load distribution from all the current

G Overall level slabs).

By Pick: select the command and then left click inside one or more
ﬁr By Pick slabs (Load distribution from the selected slabs).
Equivalent

-
_ Equivalent: With this command, you can assign (Overall N or By
\a,. Overall - Equivalent o
Pick {"1 , respectively) the slab loads on the connected members,
NE,f.T By Pick - Equivalent without considering the yield lines evaluation (rectangular and
triangular areas). Instead the assignment is implemented by the
convertion of the entire area corresponding to the member, in an equivalent rectangle.
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4.4 How to assign loads in members:

Slabs Loads Analysis Post-P

w, AP P & &

Insert Edit View Copy Tools

- -

kember Loads

surface) to assign the loads to. For elements selection use
selection by pressing the right mouse button and then the following dialog box appears

Insert Loads x
Load Case Dead Load ~ || Group |Group 1 e
Load Property
Load Type Load Kind
Hemert | |Uniformly Distibuted Loads s i
Description |COATING |
Value i fkN/m) Walue  (kM/m) 8.4
Angl
e [0 | S~
Apply To Local xy v Load
LC LG Description Insert
U.D.F. COATING 8.40/8.40/0.00/0.00/0.00 [/ Cear Lt
Clear by Select
< Cancel

the selected members.

up
. Click the
or without values, or in 2D view as number.
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From the “Member Load” field, select “Insert” and define the elements (member, node and

@z @

Complete

Click the “Insert” button to insert the defined load to the table and “OK” to apply the loads to

command to display the loads for all elements, in 3D view as vectors, with
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=R B B ERE x
Basic Modeling View  Tools Slabs Loads Analysis Past-Processar Members Design Drawings-Detailing Addons syie - (3 H - @
L = [Gi; . oG, e
n a . ALET P ¢ i i

e L s @& . it S \ o = J

Load Load Insert  Edit Yield Slab Insert  Edit View Copy Tools Parameters Edit  View Member Post-Processor

Cases Groups - Lines ~ Reactions~ - - - - Correspondence

Definition Slab Loads Member Loads Wind - Snow Loads

S AALOBON i K| |

EXd 2 0RARAQALIIAFQEI LY ¢ ¥

Froject Data 2 x ~ Properties ax
Hae B4 B £
. 239 130000 . dz (End) 10.00 &
was 240 -1-300.00 El
- 241-1-300.00 N (Start)
e 242 - 1-300.00 N (End)
- 243 -1-300.00 Vy (Start)
wa—s 322 - 4-1200.00 Vy (End)
- 323 - 4-1200.00 Vz (Start)
s 324 - 4-1200.00 Vz (End)
- 325 - 4-1200.00 W (Start)
»— 326 4-1200.00 Wi (End)
- 327 - 4-1200.00 My (tart)
- 328 - 4-1200.00 My (End)
e 329 - 4-1200.00 Mz (Start)
- 330 - 4-1200.00 M (End)
e 331 - 4-1200.00 -
- 332 - 4-1200.00 Ame2) o2
e
- :335:4:1250:00 I(dm~4) 7512
- 336 - 4-1200.00 lydm*a) 3200
2 337 - 5-1500.00 Iz(dm*4) 7200
- 338 5-1500.00 Asy(m2) 020
e 339 - 5-1500.00 Asz(m*2) 0.20
+— 340 - 5-1500.00 beta 0.0 v
e 241 _ 51500 NN v
< >

leeoject Poram.. [B2 Project Data] | €

MATH 823.2,0.0,1639.9 ORTHO CLOS. SNAP GRID CROSSING INSIDE ‘
You can choose a vector or a number to appear. The vector appears only in the three-dimensional
mathematical model. If you ticked the "Value" option, then graphical values of the loads with the
vectors are also displayed.

Mode Flate [+] Slabs

Also, by choosing , the values of the slab loads are
displayed inside the slabs, in the 2D display.

Respectively for members, with B-3d selected,

[+]B-3d Truss B-3doef Mode Flate Slabs
Scale (1Load Unit) = cm Display as Mumber v [ value
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the presence of loads in letters and numbers is displayed on the member,

U3M1F1

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

Insert Loads
Load Case | Dead Load ~ | | Group
Load Property
Load Type Load Kind
Blement | |Uniformly Distrbuted Loads
Description Torsional Moment —— 'I;:
Trapezoid Forces ———
Valuei (kM/m) |Concentrated Forces F
Transverse temperature —_— C
L Slab Reactions T
Dist i {CITI} Member Temperature —
e |
Predefined
Apply To Local =y w Load

And the number indicating how many loads of that type exist

52

SCADA Pro”

Structural Analysis & Design



DA Pro”
EXAMPLE: «CONCRETE STRUCTURE ANALYSIS AND DESIGN» SagmAlAnalysis&Dggn

ey 2

Filter :  From | 0 | To | o |
Finally, in the option Filter you can define a value range
for the loads you wish to appear.

£ In this example a value of 8,4KN/m for dead loads was defined for every beam of the
perimeter in 1,2,3 and four levels.
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5. ANALYSIS

As soon as modeling and loads’ assignment have been completed, the “Analysis” of the structural
member, for the design of the structure follows, based on the provisions of the current design
codes, to get the results, the loads combination and the final checks.

5.1 How to create a new analysis scenario:

The command group “Scenario” allows sceneries creation (choosing regulation and type of
analysis) and implementation.

r r

& EC-3_Greek Dynamic (1) - L.

MNew ' Active Scenario Run
Scenarios

Press “New” and in the dialog box you can create analysis scenarios by choosing different design
regulations and methods of analysis. By default there are two scenarios based on the selected
“language” codes (including local Annex if there are any, or “EC-General” if there are not)

. *Predefined scenarios are created according to the Rule and Attachment option you made at
the beginning, within the General Parameters window that opens automatically immediately
after the file name is defined.

Analysis  |EC-8_Greek »
Static
Type amic
Properties
EC-8_Greek
Scenario e Blemer NTC_2008
Rerub ECE _Htalia
umbering Load Cg ECB_Cyprus
m Advanced = ECE_Austrian
Nodes |Cighil-McKes{l) Multi-Threaded Solver ECE_General
Neows LSEC 301
] Disable Name | Type Dynamic »
EC-8_Greek Static ([ Analysis v Properties| Static
EC® Gresk Dynamic ( e |Ef Gk FrEr—
Static Wind 0 (2) Tyne amic v Elemer| Monlinear
Static Wind 30 (3) we Linear
Static Wind 180 (4) Properties Load (4 Elastic Dynamic
Static Wind 270 (5) Preliminary Static
Static Typical snow (6) Blements Modes Preliminary Dynamic
’ N Time History Linear
el T EW | Time History Non Linear
Analysis | EC8_General -
MNew Update Type
Ext I Properties| Static
Elemer Monlinear

Linear

Elastic Cyniamic
Preliminary Static
Preliminary Dynamic
Time History Linear
Time History Non Linear

Load

New
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Select the design code from the “Analysis” list and the analysis method from the “Type” list and

click e

to create a new analysis scenario. Optionally, type a name.

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
- 0ld 1959-84 Seismic analysis according to 1959 Regulation
- 0ld 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

- ECS8 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)

& For this example a Dynamic Scenario by the Eurocode 8 will be used.
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Scenario
Renumbering
Nodes ; ] Advanced
Cuthill- McKee(II) el Multi-Threaded Salver
[ ] Disable Mame |
8 ) Analysis  EC8_General
EC8_General Dynamic (1) 4 =
Type Static
Properties
Elements Modes
Load Cases Masses
Mew Ipdate

Fun all Analyses

Exit

v

The “Renumbering” field includes a drop-down list with multiple
options:

The choice of each option affects the computational time.

Default choice: “Cuthill-Mckee(l1)”.

“Cuthill-Mckee” and “Ascending Order” take more time to

while choosing "No"

v
complete the analysis,
recommended.
Select I B
Click

is not

SCADA Pro”

Structural Analysis & Design

Renumbering

Nodes | Cuthill-McKee(ll) bt

No

Ascending Order
Cuthill-McKee

l to save the scenarios and move on to the analysis.

“Elements” to open the dialog box that contains the multipliers of the characteristic

properties of the linear element, considered for the analysis:
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Hements

Multipliers of Property Values (Concrete)

EC3_General Dynamic
Linear Element Property Value Multipliers

Concrete w| E G Ak Asy Asz € Ix Iy

= S | S 3 S 3 o

wwsmss [+ ][+ ]t J[1 J& ][+ o ][5 Jos |
eavs-poef (1 [t [t [t [t [t J[o1 [[o5 [[os |
P | ES | X S X SO | 2 [
coumes-ross [ J[L_J[L_J[_J[* ][]l = |os ]
D | ES S S | O 5 | o [
wsmss (L J[L = J[* J= ][z J[or |[o= o5 |

Walls Filter {Lmax/Lmin) = Cancel

By default, the values of the multipliers are defined according to the design code, while any
modification is acceptable.

If for example, you select “EC” the values of the multipliers will automatically be updated by the
Eurocode provisions.

Click the “Nodes” button to open the following dialog box:
Select whether to consider slab’s Master Node (FSR) by selecting "Yes" (default) or not by
selecting "No"

Modes

Modes ot

EC8_General Dynamic Moreover, you can choose whether to allow the

corresponding displacement or rotation of the

Master Nodes | Yes b foundation’s springs or not (fixed support conditions).
Springs
O Dy Dz

fes w | |Yes | |Yes e

Corcs

. Incases that a Dynamic Analysis is required, if you select “Nodes” and you activate the springs
(“Yes”), then you will be able to use the combinations of the dynamic analysis for the footing
design as well.

|pdate

Press to update the scenario with the performed changes.
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Select “Load Cases”

" to open the following dialog box:

Load Cases
Load Case participation x
EC8_General Dynamic
IS'?:'Z:EI_;SES of gim/sec?) Available Load Cases and Load Groups
lc  1G1 G2 LG3 LG4 LG5 LG6 LG7 LG8 LGS LG10
LC1 1.00
LC2 000
£ >
Cancel
> For scenarios considering the seismic actions,

SCADA Pro”

Structural Analysis & Design

select “Dead Loads” — G(1) and type 1.00 next to LC1, under LG1 or LG2 or both (it

depends on your choice to consider all dead loads together or not).

Select “Live Loads” — Q(2), and type 1.00 next to LC2, under LG1 or LG2 or both (it

depends on your choice to consider all live loads together or not).

»  Scenarios without considering seismic actions (simple static method),

G(1) +
. D+, . T
L “+” sign located next to the load category indicates that there is an indicative
multiplier for the participation of the specific load.

each load case (“Load Cases of Scenario”) is displayed with a number (i.e. LC1) and
contains a load and its groups (i.e LG1). The load group is taken into consideration
when the value in the corresponding cell is set to a value different than 0.00.

. Each Analysis Scenario can contain up to 4 loads.

Load Case participation *
Static Wind 0Static
Iécc::aedn;_z:’ses of g(m/sec?) Available Load Cases and Load Groups
Allle 61 G2 LGP e LG5 LGE LG LG8 LGS LG A
3. [c1 000
§+ Lc2 000
: 3 100
7 [c4 000
E LC5  0.00
i LCE 000
11 Lc7 000
12 Lce 000
]i Lcs 000
15 LC10  0.00 v
16 vl >
o
. |pdate ipe .
Click to apply any performed modifications.
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5.2 How to run an analysis:

r — select from the scenario list the considered
&, ECB General Static (0) "l kg scenario, i.e. the scenario that will be used
Mew | ECS_General Static (0) Run for the analysis.

ECE& General Dynamic (1)

In the scenarios list, apart from the two predetermined, all the previously created scenarios are
created. Choose one scenario at a time and continue with the definition of the parameters of the
corresponding analysis

5

n

Click the “Run” button to open the parameters of the current analysis window which
differs for:

v" EAK Scenarios
v" Eurocodes Scenarios
v" Non-Linear Analysis Scenarios

Initizlize Data

First of all, press to update the parameters of the current scenario.

Parameters
Then press

to define the parameters of the project.

. Based on the selected scenario, the parameters dialog box differs accordingly. In this
example, having selected the Eurocode 8 scenario, the dialog box will have the following
format:
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ECE Parameters >
Seizmic Area Characteristic Periods Apply seismic actions on Levels XZ
Seiemic Areas Spectrum Type Haorizontal Vertical Down | g-p.00 e Up g-0.00 m -
= ] 55 ]
0.16 TEE ¥| Sava m Dynamic Analysis
Zone |I ~| & |(0.16 %g
Soil TB(s) | 0.15 Eigenvall| 10 | .ﬂ\.n:CL.lrac5f|U-UDl | cqQc ~
Importance B v| TCE |95 | 0.15 | Spectrum Participation factors
e [ 9] [1] p[E 0 | om0 00 w0
Spectrum Acc.Eccentricities 5d (T)
Response Spectrum |Design | Ductility Class DCM w sdmg [ 1
emx []]9.05 | 5y
%) Horizontal bo| 25| Vertical b0 sdv) [ 1
0.05 | %
Response Spectrum Update Spectrum sd(T) == a*g emz [] z sdrz) [ 1
Structural Type
B q Bays Setbacks
Concrete w| ax [ 35 ay [J 35 |gz (]33
X [Jore All the other cases
Structural Type
Z O
X Frame System z Frame System [Jone z All the other cases
Fundamental Periods
Caloulation Method EC8-1par. 4.3.3.2.2(3) w
X | Concrete Moment Resisting Frames ~ |Z | Concrete Moment Resisting Frames w
Interstorey Drift Limit Walls KANEPE Default Cancel
Seismic Triangular ha KPTTHPIA ANAAMAATHE ITATIKHE ENAPKEIAZ

Seismic Areas

their corresponding seismicity zone, pops up.
Seismic Area

Seismic Areas

Zone |I a=g

automatically.

Characteristic Periods
Spectrum Type Horizontal Vertical
Type 1 w| Savg |12 0.5
Soil TB(5) | 0.15 0.05
B % TC(sy | 0.5 0.15
™) |2 1

60

Select the considered seismic zone and the coefficient “a

Special parameters for a specific analysis are determined in this dialog box (level of seismicity of
the area, type of soil, importance of the structure etc.). By clicking “Seismic areas”

a file that contains a list taken by the national annex, with the places and

“_n

will be filled in

Define the Spectrum Type (for Greece Type 1) and the
Soil Type so that all the coefficients for both horizontal
and vertical spectrums are filled in

Choose the type of “Response spectrum” and “Ductility class” to suit your analysis
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Spectrum
Response Spectrum | Design ~ | Ductlity Class DCM e

0(%%) Horizontal bl:l Vertical b
Response Spectrum Update Spectrum sd(T) == a*g

Choose the “Structural Type
Structural Type

Concrete

Steel
¢ Composite
Unreinforced mason
Confined masonry
Reinforced masonry
Low seismity mason

Additionally, the "Structure type” follows certain criteria

q
g« [] 33 gy [0 35 qz [ 33
Structural Type
X Frame System z Frame System

In the field Structure periods:

it is replaced by the section:
Fundamental Periods

ECB-1par. 4.3.3.2.2 (3) v

ar. 4.3.3.2.2 (3)
EC8-1par. 4.3.3.2.2 (5)
Modal Analysis

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

1. In the first one |ECB'1 par. 4.3.3.2.2(3) it is necessary:
To choose, per direction, the structure type

Calculation Method EC8-1par. 4.3.3.2.2(3)

¥ | Concrete Moment Resisting Frames ~ |Z | Concrete Moment Resisting Frames

There is now an opportunity to calculate the period in three ways.

¥ | Concrete Moment Resisting Frames ~ |Z | Concrete Moment Resisting Frames

Steel Moment Resisting Frames

Concrete Moment Resisting Frames

Steel frames with eccentric bracings

Structures with concrete or masonry shear walls
All the other structures
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The “Behavior factor q" of the structure is a result of a computation procedure.

ScadaPro gives the engineer the opportunity to get rid of them and follow the procedure
described in the next chapter: "How to calculate the behavior factor q

In previous versions there was the Structure Type X and Z field to calculate the fundamental period. Now
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(in case that in X or/and Z direction, the structure only consists of one frame you activate the

Bays
¥ []one
Z [one
checkbox in the field “Bays” )
Afterwards, choose the command “Walls” L to assign a value for the minimum length that a
vertical member must have to be regarded as a wall instead of a column
Walls Definition EC2 - SBC301 x
min Columns Length (cm) ==
Column Element Wy Vz b ™
1 265 [ [ 0.0
2 266 [ [ 0.0
3 267 [ [ 0.0
4 268 [ [ 0.0
5 269 [ [ 0.0
6 270 [ [ 0.0
7 m [ [ 0.0
8 M2 [ [ 0.0
9 byE] [ [ 0.0
10 274 [ [ 0.0
- —— - - J
< >
Add Al Clear Al Cancel

. . min Wall Length (cm) == .
.Type the min wall length (cm) and Click the button, and automatically,

all the walls are checked in each direction, so as T1 is calculated according to paragraph 4.3.3.2.2

EC8-1par. 4.3.3.2.2(5)

2. For the second approximate method
further action as long as it is selected.
3. The third method includes a Modal Analysis to calculate the periods.

, there is no need to do any

The program takes into consideration the period which corresponds to the dominant modal in
each direction. ( the modal which has the biggest percentage of the activated mass)

The user canincrease or decrease the number of eigenvalues in case of dynamic or static analysis,
as long as the calculation of the eigenvalues with Modal Analysis and the percentage of accuracy
are chosen.
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Dynamic Analysis

Eigenval Accuracy | 0.001

Spectrum Participation factors

pFx [] |0 Py [] O

COC (10%)
SRSS
-

Also, there is also the opportunity to choose the method of combining the modal responses
according to Complete Quadratic Combination CQC and CQC (10%)(3.6 EAK), or the square root
of the sum of squared (SRSS) method.

Moreover, the results of the modal analysis for the static scenarios are included in the results of
seismic action.

To modify the coefficients of the eccentricities, select the respective checkbox and type the new

value on the right.
Acc.Eccentricities

emx [] 005 =
emz [ ]|0.05 | %z [

In the same way, the engineer can modify the X, Y, and Z spectrums by typing his values in the
respective fields,

&d (1)

sd() [ 1
sderv) [ 1
sd(rz) [ 1

as well as the spectrum participation factors.

Spectrum Participation factors

:l :l :l DIRECTION X
1 | 1
PFx D PFy I:| PFz D All the other cases [~
Gradual setbacks preserving axial symmetry
Single setback within 0. 15H
. . . . Single setback higher of 0.15H
In the Indents field, select for each direction the case that is aualﬂaamgnotreserwn axial symml
. . . . e other cases
appropriate for the particular study and is defined by the Eurocode. SR
e — e
X All the other cases f
Z All the other cases G | R
-— |
Cancel
Seismic Triangular =

The engineer can also choose the Type of

Orﬁminnal
Distributiong of the seismic force between two options. B
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Method of calculating the behavior factor q

According to the Eurocode the “Behavior factor q” of the structure is a result of a computation
procedure. Additionally, the “Structure type” follows certain criteria.

!. SCADA Pro calculates automatically the g factor and the type of the structure. To apply the
automatic process, you must follow the procedure described bellow:

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

ax [] 33 qy [] 35 g [] 33

as well as the following options
Structural Type

X Frame System z Frame System

without any changes.
% Choose “Ok” and use the “Automatic procedure” to run an initial analysis.

Seismic Actions Calculation - Analysis - Checks >
Parameters Mass Centers (cm) w
I Automatic Procedure Level ¥ v 7 -
Procedure
0 - 0.00 0.00 0.00 0.00
« Mass - Stiffness
1 - 400,00 1814.27 [ 400.00 807,40
wF Regularity 2-70000 1863.90 |700.00 |906.02
FE 3-1000.00 184556 | 1000.00 |906.88
[ ]in Flan
] in Blevation 4 - 1300.00 1266.71 | 130000 | 867.40
5- 160000 124093 |[1600.00 |235.20
| Equivalent
J Analysis w
Initizlize data Exit
e g
AY,
Checks
+*» Choose the “Checks” command and in the dialog box choose choose “OK”.
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In the dialog box “Seismic analysis control coefficients” you are asked " —
to assign a value for the minimum length that a vertical member must 0.005
have to be regarded as a wall instead of a column. Click the | = mnwalienh )=

min Wall Length (cm) >= ) 1c°'”m" ?Eme"t “,ri \IE .
button, and automatically, all the walls are ; ; R
checked in each direction. 3 3 iz
1 4 [
| wall Ad ti . . 5 5 rr
all Adequacy ratio (nv) Additionally, by checking the boxes | |s 6 -
File with internal forces from load : 7 7 —
mmhmations (combin.x) n.ext tq the two last options, two .txt ; . il
files will be created and saved to the || 9 r

folder of the project, ready to be viewed or printed afterwards. 1 Am“w ’_c| '—M -

Mass - Stiffness Limits
Mass Stiffness

" v/ H
As far as the “Wall édequacy is conc?rned, the relevant .txt file ceseno7 | | des[o5
contains the computation of the shear acting to each wall, at each level | | e e

of the structure and for all the load combinations considered.

wall Adequacy ratio (nv)

File with internal forces from load
1]
combmauons (combin, txt)

o

Mass - Stiffness Limits The “Mass — Stiffness limits” area, since no specific

limitation is prescribed by EC8 (in contrast with EAK — Greek

Reductior 0.5 Reduction| 0.5 antiseismic regulation), modifications may be incorporated

0.35 to those limits. Consequently, the building’s regularity state
in elevation will be altered, too.

Mass Stiffness

Increase | 0.35 Increase

In the “Checks” file, the program “defines” the structural type by the base shear undertaken by
the walls.

check.bt - WordPad

File Edit View Insert Format Help

O|=E SR @l

Walls Shear Force Par. 5.1.2. Reference Lewvel: O 0,000 (m)
n/n | Walls Shear/Total Shear = nvx | Walls Shear/Total Shear = nvz
Level | (En) (En) | (En) (En)
1 **%|25- 621.141 2025.586 0.31 HO |40-1165.332 1737.703 0.67 OKE
2 |18- 500.708 940.827 0.26 MO |44- 575.583 1170.361 0.4% HNO
3 |25- T07.106 2576.280 0.27 HO |44- 443.9%58 1085.765 0.41 HC
4 | 5- 145.031 520.477 0.18 NO |51- 187.460 558.370 0.34 NO
5 | 5- 302.04% 1256.858 0.24 NO |51- 184.078 581.493 0.32 NO
Building system definition X 1 Frame System
Building system definition Z : Ductile wall system (coupled or uancoupled)

Since the “Building system definition” has been determined, it should be included in the
“Parameters” dialog box. With these changes, analyze for a second time. Now, the proposed
values for the “Behavior coefficient q” can be found in the “Parameters” dialog box. For the
example considered, in the “q” area, one can read.

65



SCADA Pro”

EXAMPLE: «CONCRETE STRUCTURE ANALYSIS AND DESIGN» Structural Analysis & Design

q

g [] 278 gy [] 138 q [] 278

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, at all).

q

ax 276 gy 138 gz 276

) |Update Spectrum )
Click to update the spectrum by the new values of the q factor and click
Response Spectrum .
to see it.
Response Spectrum ot
| Tx = 0675982
AJA T(s RdTx  RdTy RdTz & ' Rds = 1.8822
1 0.000 1.884 1413  1.384 | Zmild = 0.00%
2 0.050 2,109 2,895 2,109 E
3 0.100 2.334 2,895 2.334 L EI L ol
4 0.150 2,559 2,895 2.559 -
! Ty = 02027
5 0,200 2,559 2,171 2.559 \ Rds < 7 1475
[+ 0,250 2,559 1.737 2,559 Imifld = 0.00%
7 0,300 2,559 1447 2,559
3 0.350 2,559 1.291 2,559
g 0.400 2,559  1.086  2.559 I SR IR B
10 0.450 2558 0.965 2559 | ([ Tz =0.5798
: Rds = 1.83822
. Imi'M = 0.00%
Default Wirite TXT :
REE":I -I_.x.—r Cance' 1 1 !I L 1 1 1 L 1 L 1 1
Damaged Structures check
I Construction period before 1985 EAK, 7
0 o Spectrum Calculation

Click “Ok” and conduct the analysis one more time, for the g values to be accounted.
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5.3 How to check the analysis results and create the combination file

Right after running the selected scenario analysis, use the “Results” command group to create
the combinations (to apply the EC8 checks and design) and view the results of the analysis:

S 3 o
~S v

Combinations Checks Seismic
Force

Results

Click “Combinations” to open the “Load Group Combinations” where you can define your
combinations or use the results derived from the "Default Combination" button, which
completes the table with the combinations of the active scenario analysis.

= 3\:

Combinations

Load Groups Combinations *
Ultimate Serviceability
VG | 1.35 | VE | 1 | vGE | 1 | w2 | 0.3 | A 5yG+yQ+Eyw0Q Mlz6+q+5w0Q Calculation
2 | L3 | nEE | 03 | Wind - Snow iiﬁigv-‘j;qm ;g:?j%zwzq Delete Al
Type Direction LC1 Lc2 LC3 LC4 LC3 LCB Lc ~

Scenario EC8_Gener... ﬂ ECE_Gener... ﬂ EC8_Gener... ﬂ EC8_Gener... ﬂ EC8_Gener... ﬂ EC8_Gener... ﬂ EC
Load Case 1 2 2 4 5 6 5
Load Type G ﬂ Q ﬂ ExD ﬂ EzD ﬂ Erx ﬂ Erz ﬂ Eyl
Actions ﬂ Category Aﬂ ﬂ ﬂ ﬂ ﬂ
Description

Comb.:1 Utimate _~ No ~l1as 150

Comb.2 Utimate | No =100 0.50

Comb.:3 Ultimate j Dir. +X j 1.00 0.30 1.00 0.30 1.00 0.30 0.3
Comb.:4 Ultimate j Dir. +X j 1.00 0.30 1.00 0.30 1.00 0.30 -0.
Comb.:5 Ultimate j Dir. +X j 1.00 0.30 1.00 0.30 1.00 -0.30 0.3
Comb.:6 Ultimate j Dir. +X ﬂ 1.00 0.30 1.00 0.30 1.00 -0.30 -0.
Comb.:7 Ultimate j 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.:3 Ultimate j Dir. +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 0.3
Comb.:10 Ultimate j Dir. +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 -0.
Comb.:11 Ultimate j Dir. +X j 1.00 0.30 1.00 -0.30 1.00 -0.30 0.3
Comb.:12 Ultimate j Dir. +X j 1.00 0.30 1.00 -0.30 1.00 -0.30 0.
£ ' ' >

Add Remove Read Save ™T Default Combinations Cancel

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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5.4 Checks:

Press “Checks” and in the dialog box:

Type in the minimum length for defining the walls and click
the corresponding button,

set limits on the mass and the stiffness considering the
regularity conditions of the building,

Activate the creation of the two .txt files

“OK”

A TXT file that contains design check’s results according to the
“active scenarios”, opens automatically:

Regularity

Second Order effects

Interstory Drift Limitation

Interstory Drift sensitivity coefficient 6
Walls Shear Force ratio nv,z

Seismic joint’s calculation

Torsional sensitivity

68

SCADA Pro”

Structural Analysis & Design

** 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. Furthermore you can type the factors and
select the combinations and then press ‘Calculation” to complete the table. The tool “Laod
Groups Combinations” works like an Excel file offering possibilities like 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.

Seismic Analysis Control Coeffic... *

min Wall Length {cm) == I | 200 |
Column Element Vy  Vz 2
1 265 |
2 266 I
3 267 [ I
4 268 I
5 260 I
6 270 N
7 2n I
3 272 |
9 73 [ v
10 274 I .
Add All Clear All

Mass - Stiffness Limits
Mass Stiffness

REductiU Reducﬁon
Increase Increase

[Jwall Adequacy ratio (nv)

0 File with internal forces from load
combinations {comb___txt)

OK Cancel
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check.bi - WordPad - O *
File Edit View Insert Format Help
DK SR sl 0@ B

CHECES REPCRT &
DYNAMIC RESPONSE SPECTRUM ANALYSIS WITH PAIR MOMENTS (ECS)

Check for mass and stiff.differences per build.level (par.4.2.3.3.)

_________________________ L S
n/n Total Tot.Mass | Total Stifness | Differneces Mass - S5tifness
Level Heig (M) KN/g | Ki*10"™3 (ENM) | (Mi+1-Mi)/MHMi - (Ei4l-Ki)/Ki
————————————————————————— e [BEi-X)——*—— ([Bi-Z) ——*-—— (AMi) ——*- (AKi-X) -*—— (AKi-Z) ———
1 4,000 544,053 9422.231| 54136.2861]| | |
2 T7.000 555.476| 12183.331| €9%41.855|inc. 0.02|inc. 0.2%9|inc. 0.29
3 10.000 548.121| 12183.331| €95941.855|xed 0.01l|inc. 0.00|inc. 0.00
4 13.000 334.994| 9420.903| €9439.631l|red 0.3B|red 0.22|inc. 0.00
5 1&.000 304.206| 9420.903| €9439.631l|red 0.09%|inc. 0.00|inc. 0.00
_________________________ L S
Masses : The increase must be <=0.35 - The reduction mast be <=0.50
Stifness : Increase must be <=0.35 - Reduction must ke <=0.50
Check satisfy the regular.in elevation criteria
Center Weight - Center of Stiff
_________________ A e e e M o
n/n Total | CENTEER. WEIGHT | CENTER CF S5TIFF | Distance
Level Height (m) | X Coor.(m) Z Coor.(m) | X Coor.(m) Z Coor.(m) | C.W-C.5(m)
_________________ A e e e M o
1 4,000 | 18.1427 9.0740 | 18.5978 7.5303 | 1.7e48
2 T.000 | 13.63%90 9.0802 | 17.856¢6 T.6059 | 1.8514
3 10.000 | 18.4556 9.0688 | 17.1299 7.6826 | 1.8181
4 13.000 | 12.6671 8.6740 | l6.4116 7.8626 | 3.8314
5 1&.000 | 12.40893 8.8520 | l6é.6140 7.9362 | 4.3032
___________________________________________________________ e
Walls Shear Force Par. 5.1.2. Reference Level: 0O 0.000 (m)
____________________________________________ A e e e
n/n | Walls Shear/Total Shear = nvx | Walls Shear/Total Shear = nve
Level | [En) [En) | [En) (En)
____________________________________________ A e e e
1l #®%%|25- 621.141 2025.58¢ 0.31 NO |40-1169.332 1737.703 0.687 CK
2 |18- 500.708 1940.827 0.26 NO |44- 575.583 1170.361 0.45 HO
3 |25- 707.10& 2576.280 0.27 HO |44- 443.958 1085.765 0.41 NHO
4 | 5- 148.031 820.477 0.18 NO |51- 187.460 558.370 0.34 NHO
5 | 5- 302.04%9 1256.858 0.24 WO |51- 184.078 581.493 0.32 HO
Building system definition X : Frame System
Building system definition Z : Ductile wall system (coupled or uncoupled)
#%% = Lewel check nv from regulation
Regularity in plan check - Par. 4.2.3.2 Direction X
______________________________________________________________________ [,
n/n Total Coef.h<d Coef. r > Coef. 1s Eccentricity|Check
Level Heig(M) Lmax/Lmin sgrt (EEc/Ix_) sgrt(I0/mass) g_o(m) |Regular o
For Help, press F1 NUM 2
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5.5 Seismic force:
Select the command and a TXT file which contains the parameters considered in the
— calculation of the seismic actions as well as the calculated results, automatically opens.
Seismic  ETuAEETE TNV €VvIOAN “Zelopikn ApAdon” Kal autopota avolyel éva .txt apxeio mou
FOrCe  peplapPavel tic Mapapétpouc YmoloylopolU yia Tn OEWOKA Spdon, Kot Ta
QTOTEAEOHATA TOU UTIOAOYLOUOU yLa TOL TIOPOAKATW HEeYEDN:
v" Fundamental Periods
v" Accidental Eccentricities
v’ Distribution of the equivalent static force along height (Shear-Moment) Response
Spectrum values
v' Response Spectrum values
Histor.bet - WordPad — | *
File Edit View Insert Format Help
D@ SR # | | B
| SCENARIC : 4 - DATA AND RESULTS OF SEISMIC FCORCE =
DATA FILE LOAD CASES
Load Case 1 (Dead-G)
Load Case 2 (Live-Q)
MASSES CRLCULAT. FRCM : G+¥2*Q
RESULTS FILE - INTERNAL FCRCES
Load Case 1 (Dead-EIG)
Load Case 2 (Live-EZQ)
Load C. 3 (Horizomtal Seismic Force x)
Load C. 4 (Horizomntal Seismic Force z)
Load C. 5 (Eccentricity of seism. force X from maxez)
Load C. & (Eccentricity of seism. force x from minez)
Load C. 7 (Eccentricity of seism. force z from maxex)
Load C. 8 (Eccentricity of seism. force z from minex)
L. Case 9 (Vertical Seismic Force V)
SEISMIC ACTICN ALCNG THE MATN DIRECTIONS OF BUILDING
Calculation Parameters
Ductility Class : DCM
Response Spectrum Type : Type 1
Sesmic Zone : II
Loceleration of Gravity g (m/sec2) : 9.810
Design ground acceleration ogR : 0.24*%9,810=2,3544
Build. system along X : Frame System
Build. system along Z : Frame-egquivalent dual system
Ground Type : B
Characteristic Periods : TB=0.15 TC=0.50 TD=2.00 (sec)
Factor-Importance Category @ yi=1.000 - EZ
Behavior Factor : gx=2.760 - g=z=2.760 - gy=1.830
Lower bound factor : Bo=2.50
Viscous damping ratio i E=5.000%
n/n Level Plan Dimensions Coef.¥2 Acc. Eccenticities
Height {m) LIx (m) LIIz (m) L.C.2 etix(m) etiz(m)
) 0.000 31.900 16.500 0.300 1.585 0.825
1 4.000 31.900 14.900 0.300 1.585 0.745
2 T7.000 31.900 14.900 0.300 1.585 0.745
3 10.000 31.900 14.900 0.300 1.585 0.745
4 13.000 15.500 14.600 0.300 0.8975 0.730
5 1&.000 19.500 14.&00 0.300 0.975 0.730
etix = 0.05 *LIx , etiz = 0.05 *LIIz
v
For Help, press F1 MNUM



EXAMPLE: « CONCRETE STRUCTURE ANALYSIS AND DESIGN»

71

SCADA Pro”

Structural Analysis & Design

When the scenario regards to a Dynamic Analysis, the following units are included to the
exported data as well:
v" Fundamental Periods derived from dynamic analysis
v’ Eigenvalues Participation Factors
v' Masses participation factors / Direction
v" Active Modal Masses
Fun.Periods (Modal Resp.Spect. analysis)
n/n Cyclic Frequency Frequency Periocd
Eigenvalue w [(Rad/=sec) v (Cycles/=sec) T (=zec)
1 7.2512E+000 1.1541E+000 8.6651E-001
2 7.9224E+000 1.2809E+000 7.9309E-001
3 1.453B8E+001 2.3138E+000 4,3218E-001
4 2.680B8E+001 4,2667E+000 2.3438E-001
5 2.9671E+001 4,7222E+000 2.1176E-001
& 3.1355E+001 4, 9903E+000 2.0039E-001
7 3.4995E+001 5.5696E+000 1.7955E-001
8 3.7508E+001 5.9695E+000 1.6752E-001
G 3.8419E+001 €.1146E+000 1.6354E-001
10 4,2227E+001 €.7206E+000 1.4880E-001
Eigenvalues Participation Factors
n/n Dir in reference to the global coord.system
Eigenvalue Dir X Dir ¥ Dir 2Z
1 2.1433E+001 —Ej::'s-ilGE—CICIJ. 2.7847TE+001
2 -3, T6TTE+001 -2.0058E-001 2.1469E+001
3 8.4483E+000 -1.6991E+000 2.5324E+001
4 8.8804E+000 2.9948E+000 2.19%94E+000
5 -1.4702E-001 2.9863E+001 4.0690E-001
6 1.8737E-001 -1.5404E4001 -3.3619E+000
7 1.6543E+000 2.1082E+000 -2.0242E4000
8 S.7196E+000 -6.0046E+000 -1.8085E4000
9 -8.7209E+000 -1.2616E+000 2.2461E+000
10 3.3796E+000 1.5838E+001 -2.067T0E+000
Maz=zes participation factors / Direction
pir ¥ =1 Dir Y=1 pir Z =1
. For more details you can see the User Manual § 7. ANALYSIS
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6. RESULTS

6.1 How to view the diagrams and the deformation results and the mesh areas
steel reinforcement demand:

Move to “Results” Unit, to get a detailed observation of the internal forces, the diagrams (M, V,
N) and the deformed shape of the model as a result of an individual load or load combination.

Easic Modeling View Tools Slabs Loads Analysis Post-Processor Members Design Drrawvir
oy “ p © uF
) LiEid i @ Qu AW &' Jﬁ.
Combinations * Dreformed Animation 2D Mumbering Edit Load Properties Stress Failure
Diagrams Display Properties~ By Pick) Criterion
Deformation Diagrams Various

Select “Combinations” and load a combination’s file, depending on the results you want to see.
In the dialog box:

Load Combinations pod

C: MO Vesson2lscaanal FC8_Gener: - Choose a combination from the list that includes

Load 7 the combinations of all the analyses that have been
Load 101 performed, and wait to complete the calculation

EC3_General Dynamic (4).cmb e automatically, or

Combinations Select

- press “Combinations Select”, select the
combinations file from the correspondent folder and
| End Calc press "Calculation".

Cancel

Calculation

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

.cmb file.
Model [=] From the list on the right, based on the desired results
select:
Model v Model or

Diagrams-5tress Contours v Diagrams — Stress Contours
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6.1.1 Model + “Deformed Shape” :

PELLEE LR
=/ Basic  Modelng  View  Tools  Siabs  Lloads  Anaysis | Postrocessor | MembersDesign  DrawingsDetaiing  Addons
¥ i} . \ y @ £
!Q Model - @ .Q.'.h i & ur
Combinations ° Deformed Animation | 2D Numbering  Edit  Load Properties
Diagrams  Display Properties~  (By Pick]
Deformation Diagrams Various
Ll L LI L@GON 1R AT mwf % f AQRQQAL|IA4AFTQEI £V & %
i Deformed Model ® S
rof ~

5 |Load Case v

Load Case No:3 As:2 Lc=3

Load Case No:1 As:2 Le=1 "
Load Case No:2 As:2 Lo=2
Load Case No:3 As:2 Le=3
Load Case No:4 As:2 Le=4
Load Case No:5 As:2 Le=5 ©
Vmmm Fome Mo B Anin 1o

Scenery Type of Dynamic
EC-B_Greek Static Dynamic

Eigenvalues | 3

Color Gradient

Magrication m

Direction Animation Step

i 545 -0, .00
A 546 -0.00 -0-0.00
P b.sa7.nnn_nnnn

v
<

[AProject Param... %% Project Data

AXONOM 2674.2, 0.0, 3634.5 MATH DEFOR PHYS-MATH PHYS-DFRM TRAN-MATH TRAN-DFRM

Choose from the list the general deformation cause and the next list, a general

Load Case No:1 Sen7 Le=1
Load Case No:Z Sen:7 Le=2
Load Case No:3 Sen:7 Le=3
Load Case No:4 Sen:7 Le=4
Load Case No:® Sen:7 Le=5
cause subcase. [le=dfono Mo Con T iac

Activate [ Color Gradient , modify “Magnification” and type in the value of the “Animation Step” to

receive a better visualization.

Onthe “Status Bar” check (double click, blue=active, grey=inactive) the type of the visualization
of the deformed model

MATH DEFOR PHYS-MATH  PHYS-DFRM TRAMN-MATH TRAN-DFRM
) “Animation” command is a button that activates and deactivates the deformed
=" structure animation, according to the selections made in the “Deformed Model”
Animation .
dialog box.
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Select Magnitude X

Linear Membe ~ || Internal Forces ~ Mz ¢ |load Case ~ |1 ~ | 3D Member || L: Pick Select All || Clear All || 27 Report

6-.\@.;1;;. @ s

Basic  Modeling  View  Tools  Slabs  loads  Analysis | PostPracessar | MembersDesign  Drawings Detaiing  Addans
' =y
@ @
!Q Diagrams-Stress Contours ﬁ . ~ e’ uy
Combinatians * Deformed Animation | 20 Numbering  Edit  Load Properties
Diagrams  Display Properties=  [By Pick)
Deformation Diagrams Various

L AALOQOGORX AN AT = wmld%d  FIAQARRAEL DA OEHI LY ¢ %

Project Data ax

B o
=— 85 - 0-0.00 ~
----- + 86 - 0-0.00
----- + 87 - 0-0.00
-— 88 - 0-0.00
----- + 89 - 0-0.00
=— 90 - 0-0.00
----- + 91 - 0-0.00
=— 92 - 0-0.00

< ) >
[HAProject Param... 2 project Data| | <

Select member, node or plate element.Right click for completion AXONOM 34014, -72.2, 0.0 LIMITS COL. LOGNITUDINAL PHYSICAL BAR VALUES

With this command group you can see the stress contours for beam and plate elements, and
the calculated Steel Reinforcement for Plate Elements.

For Linear Members you can see:
Mz

Vy

My
Wz
asa.

N
tensions | Mx , for each |Combination ]

For Plate Elements you can choose if you want to see the stress contours for internal forces,
deformations, reinforcement As, as well as the load case or the combination as shown below:

NXC
MNYY
MY
M1
M2
Mwm
M
MYY
MY
M1
M2

Intemal Forces v [ | Mvm Deformations v | |os

Load Case

As hd
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B &8 @ -
*/ Basic Modeling View Tools Slabs Loads Analysis Post-Processar Members Design Drawings-Detailing Addons
lQ Diagrams-Stress Contours - @ &) \\‘ (1] @ L‘}
Combinations * Deformed Animation 2D Numbering Edit Load Properties
Diagrams  Display Properties— (By Pick)
Deformation Diagrams Various

L AALQGOA AN AT @ | AREQXNBAL (DAY DEILY & %

Project Data R x

Select Magnitude

= Plate Blement ~ |Intemal Forces ~ ~ | MXX ~ | Load Case  ~ |1 ~ | 3D Member ie

v

< : >
(eAProject Param... [Z3 Project Data

Select member, node or plate element.Right click for completion

AXONOM 34014, 722, 0.0 LIMITS COL  LOGNITUDINAL PHYSICAL BAR VALUES

To see the Steel Reinforcement results for the raft along x and z direction, Up and Down, select:
X,

select Magnitude

S —— P f ¥Up | Combination ] Ervel. +] 3D Merrbs 1] |10 Pick | SelectM Oewd | 77

|
The color bar comes with a color gradation ranging from red to blue (red, green, blue- RGB),
declaring in this way the calculated steel reinforcement along each direction for each side.

. Activating VALUES in the lower horizontal bar, you can see the values of the selected size in
the surface of the surface element.

Xa(em2/m)
12.2

10.9
9.50

8.14

. For more details you can see the User Manual § 8. RESULTS
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7. DESIGN

Since model analysis has been completed, the design checks of the structural elements are
applied according to the design code provisions.

7.1 How to create design scenarios :

Move to “Design” unit and click “New” to create the desired scenario by selecting the
. considered regulation.
Mzo
. * Predefined scenarios are created according to the Regulation and Attachment option you
make at the beginning, within the General Configuration window that opens automatically
immediately after the file name is defined.

Scenario X

Name |1 |
Type EC2£C3 v

EKQS 2000-EAK
New

NTC_2008

Design Del EC2_Italia

EC2_Cyprus

[ concre|Greek old 1359-84

Greek old 1984-93
[Jsteel |Austria

I SBC304

ECS

EC6-EC3(3) B

Type a name, select the type and click New, to add the new scenario to the list.

& In this example we used a scenario by the Eurocode.

In the field “Design Delete” activate the corresponding  Design Delete
checkbox and then press “Apply”, to delete the results of
previous design checks (concrete elements, steel elements
or connections). Repeat using other combinations or [ 5teel Apply
parameters or scenarios, etc.

|:| Concrete |:| Connections
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7.2 How to define the parameters of the design for each member type:

r r The “Scenarios” command group contains the commands
ﬁé,_ ECZ-EC3 1 (0] - L. for the creation of a new scenario as well as the editing
Mew ' Active Scenario Para- of the parameters of the design checks and

meters  rejnforcement in every type of structural elements.
Stenarios (See User Manual Chapter.9 “Design”)

EC2-EC3 1 {0) -

. . Active Scenario
Select the considered scenario and open the parameters.

Structural Component Parameters bt

Steel Reinforcement Capacdity Design Steel Timber structures
Combinations Slabs Beams Columns Footings

Combinations of Load Sets (101) | Ult | |Serw. +¥ X +Z -z Mo

Combinations ULSfSLS  Dir. ™

1(5) +1.350Lc1+1.50Lc2 LLs

2(1) +1.00Lc1+0,500Lc2 LLS

3(2) +1.00Lc1+0,30Lc241.000c3+0, 30Lc4+1.00Lc5+0, 30Lc6 40, 307 ULS +X
4(2) +1.00Lc1+0,30Lc2+1.00Lc3+0. 30Lc4+1.00Lc5+0, 30060, 30Lc7  ULS +x
5(2) +1.00Lc1-+0.30Lc2+1.00Lc340. 30Lc44+1.00Lc5—-0. 3006 40, 30Le7  ULS +x
6(2) +1.00Lc1+0,.300Lc2+1.00Lc3+0. 30Lc441.00Lc5—0, 30060, 30Lc7  ULS +X
7(2) +1.00Lc14+0.30Lc2+1.00Lc340. 30Lc4—-1.00Lc5+HD, 3006 40, 30Le7  ULS +x
8(2) +1.00Lc1+0,30Lc2+1.00Lc3+0. 30Le4--1.00Lc5+0, 30060, 30Lc7  ULS +x
9(2) +1.00Lc14+0,300Lc24+1. 000340, 30Lc4—-1,00Lc 50, 30Lc6 40, 3007 LS +x

1002} +1.00Lc1+0,30Lc2+1,00Lc3+0, 30Lc4—-1.00Lc5-0, 30Lc6 -0, 30 LLS +% ¥
< >

Level Multipliers 1/{14) EC&_General Dynamic (4).cmb ~

I Insert Combinations

Level X Y z ~
0-0.00 1.000 [1.000 | 1.000
1-400.00 1000 1.000 |1.000 | End Calc

2-700.00 1000 [1.000 | 1.000 Combination G-+y2Q
3-1000.00 1000 1.000 |1.000
4-1300.00 1.000 [1.000 | 1.000

Combinations Calculation

Automatic Design

"] Recaloulate KAM.EPE. values

Save Load oK Cancel

1 Two new commands are related to the storage of the design parameters of the active
scnenario.

Save Load

After you define the design parameters you have now the opportunity to save them in a file and
use them in your next project.
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By clicking the button «Save» the storage window opens.

@ seve s

2 This PC » BOOTCAMP (C:) meletes > ldokos scaanal

Organize v

New folder

. OneDrive oo e modtie
Scen000
[ This PC N
Scend02
W Desktop

& sbesdp
| Documents

¥ Downloads

D Music

& Pictures

B Videos

' BOOTCAMP (C))
s New Volume (D:

s INTENSO (F:

s INTENSO (F

File name: | test.sdp

Save as type: | Design Parameter{* sdp)

A Hide Folders

Save Cancel

and you type a name (it is good that the name is relevant to the design scenario).

The extension of the files is sdp scenery design parameters.

Respectively, by clicking “Reading” you can load into one of your projects a parameter file you
have already saved.

@ Open

X
1 > ThisPC » BOOTCAMP (C:) > meletes > Idokos > scaanal > v © | Searchscaana
Organze v New folder

S )
s iCloudDrive # A Name e — Size

22 Dropbox Scen000

Scen002 0/5/2017 1:43 pp e folde
@ OneDrive T z 73530 VICmeda e
B This PC

B Desktop

| Documents

J Downloads

D Music

= Pictures

B Videos

‘== BOOTCAMP (C:)
e New Volume (D
s INTENSO (F)
INTENSO (F) s

File name: | shc.sdp

Design Parameter(*.sdp)

% ATTENTION

A necessary condition to load a parameter file is that the active design scenario should be the
same as the parameters scenario you are loading. Othewise, you will see an error message.

Recalculate KAM.EPE. values

. A new command that allows the recalculation of all values provided by KANEPE (Greek
norm) for all members of the study and is used in cases where the strength of the
materials is changed while the reinforcement has been placed by the existing situation

Combinations

*Regardless of the material, the calculation of combinations is a condition for designing.
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The selection of the existing .cmb combinations file is made:

W

default.cmb

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

EC-8_Greek AvehaoTiki ME (1).cmb
EC-8_Greek Avehaotiki XQPIZ (0).cmb

- from the dropdown list [EC-8_GreeklMpocheyxog Dynamic XQPIZ (4).§ \yith automatic calculation or

Insert Cambinati
- Through the command nest-ombnatens that opens the folder with the

. . ! Combinations Calculation
registered .cmb files. Select the file and press

Depending on the situation and the conditions being satisfied, you can use either the static or
dynamic combinations so as the superstructure is designed (as long as you have the springs free,
not fixed ). You may also have performed analyzes taking into consideration different regulations
(eg EAK and EC8) and by designing according to the corresponding combinations you will be able
to see the differences that arise

In “Combinations” tab the combinations list is displayed.
In “Level Multipliers” tab :

Level Multipiiers 1/(146) You can increase or decrease the seismic actions in
Level X vy 7 ~ any direction and level, by typing different factors
You can modify the default coefficients of the

0 - 0,00 1.000 1.000 1.000 .. . . .
seismic loads per direction and level, by typing
1-300.00 1.000 1.000  1.000 values different than the unit.
2 - 600.00 1.000 1.000 1.000 | .
! Press the button 1719 to take into

3 - 900.00 1.000  1.000  1.000 account the P-Delta effect during the design check.
4-120000 1000 1.000 (1000 w The stress resultants will be increased
automatically at the corresponding levels, where

0.1<06<0.2.

!\ ATTENTION:

e s . Combinations Calculation
For modification purposes, press the following button

Combination Gp2Q |5'5'
The field - refers to the scenarios of the Greek Regulation.

L NOTE:

Automatic Design
The command offers the possibility for an automatic application of

the appropriate design checks and the automatic designing of all structural elements for concrete
structures, just by pressing the corresponding button.
Set the parameters in the following tabs :
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Steel Reinforcement Capacity Design Steel Timber structures

Combinations Slabs Beams Columns Footings
and then

press the button “Automatic Design” or follow step by step the procedure to design the structural
elements concerning the fulfillment of the design checks.

7.3 How to perform Beam Design:

J g [ L The “Beams” command group, contains the “Continuity of
T Check - pesults Beams”, “Check — Reinforcement” and the “Results
of Beams = Reinforcement - ~ commands.

Eeams

W

/ Merge Beams

®

/ Merge Beams Delete

‘1 Single Continuity of Beams
# Owerall Continuity of Beams
% single Deletion of Continuity of Beams

% Owerall Deletion of Continuity of Beams

{ Preferences of Beam Reinforcement

Select the “Continuity of Beams — Overall Continuity of Beams”

Design of Beams Alignment-... X

To determine the beams’ alignment of the current level or
the entire building automatically.

The program creates automatically all the continuities of
beams.

(i Level (®) Total

Corcel
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Design of Beams Alignment-... X
CiLevel (®) Total
Cancel

in this way the type of the failure.
The colored indicators of the beam’s failure:
«* Pink. Failure in Shear / Torsion.
%+ Cyan. Passed the design checks.
The symbol on the beam indicates:

Failure in Bending M
Failure in Shear Vv
Failure in Torsion T
Dense positioned Stirrups Asw
It has exceeded the maximum steel reinforcement ratio | p

It has exceeded the maximum anchorage length Idb
Capacity Design acd
It has exceeded the maximum crack width Wk
Deflection failure L/d
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Use the “Preferences of Beams Reinforcement” command to, insert one common bar or two
different bars on the support of the continuous beams, to take into account both of them, to
change the anchorage length and if you wish to modify the support widths.

Select the “Check Reinforcement > Overall” to perform the design of every beam of the structure

The program makes the design checks and displays the results using colors and symbols indicating

+* Red. Failure in Bending. It has exceeded the maximum steel reinforcement ratio pmax.
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& In this example the beam design process indicated some failures related to the exceedance
of the maximum steel reinforcement on the supports “pmax”.

7l Hide

Right click on the beam member that fails
the checks to open a list of commands
related to the design of the beam
continuity.

| | 1solate

Match Properties
W Continuity Check-Reinforcement

N Editor ) )
Click “Exploration” to see the results for
the selected beam continuity on the file

that opens:

= Results
. Exploration
lg' Diagrams

#  Detailing
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B00021 - WordPad
File Edit View Inset Format Help

D@ SR a8 & |0|m[| B

“ SN

99 318.408 -0.000 0.13998

99 -257.5286 -0.000 0.11157
100 297.675 -0.000 0.13030
100 -240.640 -0.000 0.10369
101 289.382 -0.000 0.12643
101 -233.88 -0.000 0.10054
TEMOZ

99 462.982 -0.000 0.14921
100 2.889 -0.000 0.13909
101 420.852 -0.000 0.13505

EAETXOLZ pmax

BEAM 1 36 b=0.400 h=0.600 c=0.025 d=0.575 hf=0.000
pmax Apioteph = 0.01745 (7/£fyd)=0.01610

pmax Apiotep& (EC8)= 0.00687

pmax Aefié& = 0.01108 (7/fyd)=0.01610

pmax Aefu& (EC8)= 0.00899

YNEPBALH pmax (A3 otfipLténg = 23.405 > Asmax=21.576)
pmax Mécgov = 0.01610 (7/fyd)=0.01610

pmax Mécov (EC8)= 0.04000

BEAM 2 37 b=0.400 h=0.600 c=0.025 d=0.575 hf=0.000
pmax ApLotepd = 0.01667 (7/£fyd)=0.01610

pmax Apiotep& (EC8)= 0.01173

pmax Aefi& = 0.01677 (7/fyd)=0.01610

pmax Aef.& (EC8)= 0.01128

pmax Mécgov = 0.01610 (7/fyd)=0.01610

pmax Mécov (EC8)= 0.04000

BEAM 3 35 b=0.400 h=0.600 c=0.025 d=0.575 hf=0.000
pmax Apiotepd = 0.01078 (7/£fyd)=0.01610

pmax ApLotepd (EC8)= 0.00854

YNEPBAEH pmax (As otfipting = 21.865 > Asmax=20.508)
pmax Aeié& = 0.01172 (7/fyd)=0.01610

pmax Aefid (ECEB)= 0.01106

YNEPBAFH pmax (As otfipLénc = 31.604 > Asmax=26.540)
pmax Mécgov = 0.01610 (7/fyd)=0.01610

pmax Mécov (EC8)= 0.04000

BEAM 4 50 b=0.400 h=0.600 c=0.025 d=0.575 hf=0.000
pmax ApLotepd = 0.01852 (7/fyd)=0.01610

pmax Bpiotepd (EC8)= 0.01555

pmax Ae1é& = 0.01102 (7/fyd)=0.01610

pmax Aefid& (ECB)= 0.01136

YNEPBAFH pmax (As otfipLEnc = 35.469 > Asmax=27.262)
pmax Mégov = 0.01610 (7/fyd)=0.01610

<

For Help, press F1

NUM

NOTE: You can retrieve information related to most of the failure types through the right click

menu “Results” command

Hide

Isolate

MMatch Properties

Continuity Check-Reinforcement
Editor

Results

Exploration

Diagrams

L)
#  Detailing

For example, for a failure described as “A%”:
Select “Results” to check the failure data at the
file summary results that opens:
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File Edit Yiew Inset Format Help

D SR al oo -]

|per Face/Critical Combin(cm2) | | | | I |
| === == R i it |
| SHEAR VERIFICATION (WITH SHEARF CAPACITY DESIGH) |
|5eis.5hear force (KEN) Start minVSd= 31.8 / maxV5d= 118.7 = {= 0.IT |
| End minlSd= -5.2 [/ maxV3d= -53.6 = = Q.10 |
e E e 4=5tart (Cr.Region) ===5pafl========= End(Cr.Region) |
|Beam Lengths 1(m) 0. &0 | 3.40 | . &0 |
| =====Ssismic parcicipaciof--—-4-=Ho-===== Tog==t==H====== Yot —-No==-===Yam==|
|Applied Sheazr fozge VED (HH) 680.6] | B3.4 | 67%.2]
|Applied Tors. Moment TEd (FRM) B.1] | B.11 | 8.1
|Resisc . without reinf.VEd, c (KN} S6.1] | 45.1] | 51.0]
|Resist..comp.struts YRdmax (KH) 476.11 1 328.3 | 4T6.1]
|Resisc.cors.moment TRdAmax (FM) 53.8| | a7.11 | 53.8]
ITEd/TRdmax + VEd/VRdmax <= 1.0 1 1.86] | 0.51 | 1.5]
|Cricical Combinacions E2(AR) | I 39({A) 1 | SZ (A} |
| == REEUAT SO ST L I o o o |
|Reinforc. AswS/s,Doub. (cmi/m)|p4.96 | |p2.86 | |p3 .08 | |
|Addicional incl.reinf. {cm2) | | | | I |
| === s == d=———emm—sse=== d=mmmmmmmmmm—a= Fmmmmmmmmmm—e=== |
IFINAL REINFORDLC. START SUFPORT | SPRN | END SUFPOHRI |
et e e e e 4==Top====Bot , ==+==Top====Bot . ==+==Togp====Bot . ==|
|Req. reinforcemsant As [cm2) 3,30| 1.65] 1.32) 3,80 2,301 1.65]
|IFinal reinforcement Aa [cm2} 4.62] &.16] 3.08]| &.16] 4.62] &.186]
| face ([cml) reg.=0.07 Fin.= 4_21 I

| CRACE CONTROL Wi (mm) <0.30 .28 | 0.16] @.07]| | o.02|
|With addit. reinfor. Wk (mm) | | | | | |
|Ceieical Laad CoEbinacicons 100(8) | (mim) | S9[(S) | 9@{3) | (=mim) | DI(5) |
|REQUIRED REINFORC. Aa ([cm2) | | | | I |
| —====——===—====—============== d===—===========d===============f===============|
|Reinf. Bars (Longitudinal) 1418 | 5%14| q¢14| I |
| | | | | I |
| Camman support bars | | | | [ 2914
| | | | | | |
| Face reinforcement bars 1#12 Lefe-Right |
|Addicional crack reinf.bara | | | | | |
| === e +=Ver, -—-—-Doub--+-Ver.----Doub--+-Ver, ----Doub--|
|Stirrups &/Disc. (cm) #1277 | 12|48 f10| 12 |922/7 | 121

|Add. ins. IURPOIT bara | | | | | |

After locating the elements that fail the checks, you must perform the necessary modifications

to pass all the checks for every element

Select the beam with left click on 2D view of the floor plan. On the left, the “Properties” list that

opens, click “More” to open the geometry definition window of the beam.

~  Properties 7 x
A
nfn 8
| I Layer Concrete Beamn...
Color 31
El
Cross-Sect Geometr Save
Mr:ts:ﬁar n sometry (em) —hw—t Material Concrete
h i Detals Cross-Section Rectangle Beam
Type
co0p2s o l o || —bw—t
180 270 | View
' ’ Bitmap
-
? 5 [FIr.Offsets
o] O a
g 8 i 1 e M R bw 40.00
h 60.00
woe [0 segle o
Cinverted Inverted
More

Concrete Beams

More

WCs 43615, 1718.2, 600.0 ORTHO €Los. SNAP GRID CROSSING  INSIDE
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|7 check- |
Reinforcement ~

b 3 Single
h % Overall

and usethe |~ | command to

Geometry {cm)

Increase the cross section of the beam
design the beam continuity.

bw 60.00

h 60.00
Angle 0.0
Inverted

More

Isolate

Match Properties

Continuity Check-Reinforcement

Editor
Results
Exploration
Diagrams

Detailing

Right click on the beam and select “Reinforcement Detailing”, to open a window with the
respective details of the steel reinforcement of the beam continuity, derived from the design
process (the direction of the display result meets the direction of the local axis)

. Attention: beams of the same continuity must share the same local axis direction.
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A" Beams Editor [m| *

8@ &[] €| 1] ] | ®y)

)
b

Geometry  Span Main Reinforcement  Support Reinforcement  Stirrups  Additional  Crack control  Diagrams —Retrofitting method

General Data Span Supports
Number of Spans 4 Mumber | 1 4.60 Critical Length Left (m) Critcal Length Right (m Width {cm)
Length
w [@]
Cover (mm) Mame Lsp. {cm) Reinforcement Pattern diaht m
el -m

bicm) ho(em) D
Eor,r_;//—ﬂjnl hiem) hiam) El

Here, you can modify the main and secondary steel reinforcement.

. Detailed description on how to perform the desired modifications can be found in the Use
Manual. (Chapter .A “Beam’s Detailing”)

7.4 How to apply Capacity Design

After defining the limits of the acd (capacity design coefficient factor) at the “Capacity Design”
tab of the Parameters section, along each direction (x, z), that will be used during the capacity
design, use the command “Node Releases” to define the support condition for each node along
each direction.

Node Releases >

W % Direction y-z Direction y

Mode Design Sranh
Releases~ -

Capacity Design

No Capacity Design

L. Itis reminded that if you don’t define the Node Releases all nodes are considered to be free
along both directions (except for the fixed ones)
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o The capacity design can be performed either selectively or overall.
-ﬂﬁ, Single
v
i?ﬁ%-OVHEH
v
er Results Select the Results command to display the TXT file that contains the results
- of the main design checks of the capacity design. Select the command and
4 e left click on the node to open the TXT file and read the results (along each
N direction).
Wode = 33
Col. bottom = 19
Column up = 33
COME. SMEby SHEbLy acdy acdy SMEb= SMEL= acdz acdz
calc calc
3 1016.600 184.132  7.177  3.500 541.400 113.397  6.207  3.500
4  1016.600 174.484 7.574  3.500 541.400 99.594  T7.087  3.500
5 1016.600 184.850  7.143  3.500 541.400 113.4%6  &.201  3.500
& 1016.600 175.202 7.543  3.500 541.400  99.693  T7.080  3.500
7 1016.600 181.740 7.272  3.500 541.400 113.067  &.225  3.500
8 1016.600 172.092  7.6739  3.500 541.400 99.264  7.090  3.500
9 1016.600 182.458  7.243  3.500 541.400 113.166 6.219  3.500
10  1016.600 172.810 7.648  3.500 541.400 99.363 7.083  3.500
11 1016.600 164.927 £.013  3.500 541.400 13.888 50.678  3.500
12  1016.600 155.280  £.511  3.500 270.700 19.907 17.678  3.500
13 1016.600 164.210 £.048  3.500 414.600 T7.586 T1.052  3.500
14  1016.600 154.562 £.550  3.500 143.300  20.006  9.351  3.500
15 1016.600 162.535  £.131  3.500 414.600 7.119 75.706  3.500
16 1016.600 152.887 ©.644  3.500 143.900  20.237  9.244  3.500
17 1016.600 161.818 8.167  3.500 414,600 13.422 40.158  3.500
18 1016.800 152.170 8.685  3.500 143,200 20.336  9.199  3.500
19 304.000 155.280 2.545  2.545 414,600 19.907 27.075  3.500
20 304.000 164.927 2.396 2.396 143.900  13.888 13.470  3.500
21 304.000 154.562 2.557 2.557 541.400 20.006 35.181  3.500
22 304.000 164.210 2.407 2.407 270.700 T.586 46.391  3.500
23 304.000 152.887 2.585  2.585 541.400  20.237 34.779  3.500
24 304.000 162.535  2.431  2.431 270.700 T.119 49,430  3.500
25 304.000 152.170 2.597  2.597 541.400  20.336 34.610  3.500
26 304.000 161.818  2.442  2.442 270.700  13.422 26.220  3.500
27 304.000 174.484  2.265  2.265 143,200 99.524  1.878  1.878
7.5 How to design columns and walls
) . The “Columns” field contains the commands related to the
‘ Design, Reinforcement Check, columns and walls Results.
Buckling Check - Resuflts (You can see the User Manual Chapter 9 “Design”)
Reinforcement = v
Columns
Select the command “Check Reinforcement > Overall” to perform the design of all the
columns and walls of the building (the design will be performed automatically by level
for the whole building).
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Design Total * . . .
J Activate the command and the following dialog box opens:

Level Toatal
® O Select whether to design all columns/walls of the current
[+] Columne [] Walls level or the building in total

Cancel

After the design A colored dot is displayed in the center of the element. The color changes

according to the type of failure as follows

+* Red: Failure caused by biaxial bending. The steel reinforcement exceeded the maximum ratio
of 4%. Dense stirrups. No results are displayed.

«* Pink: Failure by Shear / Torsion or exceedance of the ductility level. The results show the
reason of failure.

%+ Cyan: All design checks are verified.

The initially indicated type of failure appears above the element as well:

Failure by biaxial bending M-N
Failure by Shear \Y
Confinement failure wwd
Buckling failure A
Failure by Torsion T
Dense Stirrups Asw
Exceedance of 4% steel reinforcement ratio p
Exceedance of the ductility index v

& In this example, no failure was located during the design of the columns/walls.

Right click on the section to open a list of commands related to the elaboration and the display
of the results derived from the design checks of columns/wall design.
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Select the “Results” command to open the .txt file and read

the results:
Hide

Isolate

Match Properties

Check-Reinfarcement
Editor
Results

#{  Exploration
Detailing

Diagrams

C00030 - WordPad

File Edit View Insert Format Help

| ®

D E Sl a0

|fck (Mpa)=20.00 yecu/ycs =1.50/1.0 maxec (N,M)=0.0035 maxec (N)=0.002
|fetm(Mpa)= 2.20 1trd(Mpa)=0.25

- REINFCRCEMENI----Cover cfmm) = 25 —————--——- |
|MATH : B500C Es(Gpa)=200.00 fyk(Mpa)=500 ysu/ys==1.15/1.00 max £s5=0.02 |
| STIRRUES : BSOOC Es (Gpa)=200.00 fvk(Mpa)=500 y=su/y=s=3=1.15/1.00 max £3=0.02 |
|—————— BIANIAL BENDING WITH AXIAL FCORCE Critical combination f————————— |
| POSITIOCHN | BOTTCM | TCP |
- - +——— |
|IMax normalised axial force wd| w: vd= ©0.12 comk. 6% | z: wvd= 0.12 comb. 69 |
|Zpplied Rxial force NS4 (EN) | 588.06 | §51.31 |
|&pp . bend .. moment MSd (EMM) |y= 216.18 |z= 175.04 |y= -53.51 |z= -58.67 |

l----—————————— CONCRETE DEFCORMATIONS ENWNVELOPE (0/00)-———----—--"--""—-"—-——-——-—— |
|Apex Comb. Deform. Apex Comb. Deform. |Apex Comk. Deform. Apex Combk. Deform. |

|CCLUM: E2 - MEME.: 16 - Connection (nodes=) Start:le End 130 |
|IEIND : RECTANGULAR by=70 bz=70 HEIGHT H= 3.00 Her.= 0.70 |
l----—— CONCRETE : C20/25 —————————— ]

|- Column Bottom---———-—-————————- +m———————— Column Top--———-—-——————"—>———— |
11 62 -0.2785 |2 62 -0.0216 | 1 68 -0.09%916 |2 1] -0.5121 |
13 38 -0.0868 |4 38 -0.8460 | 3 70 -0.1368 |4 0 0.0000 |
- SHELALZR FCORCE VERIFICATIOH——"—"-"""""""""""""""“"""—"——————— |
|Sei=.shear force ¥ (EN) Start | VEmin= 46.93 / VEmax= 112.35 = (0.000 |
| End | VEmin= 46.93 / VEmax= 112.35 = = 0.000 |
|Sei=s.shear force Z (EN) Start | VEmin= -0.24 / VEmax= 109.87 = = -0.002 |
| End | VEmin= -0.24 / VEmax= 109.87 = {= -0.002 |
|l----——— - +-Bottom{crit.)-———----—— Span---—---—- Top{critical)——|
|-—— Seismic direction-—-—————-—- +——Y Z——+——Y—— I——+—Y—— Z——|
|&pplied Shear force VEd (EN) | 46.9] 9.2] 98.7| 107.3] 99.3| 108.9]
|2pplied Tors. Moment TEd (ENM) | 4.4] 4.4] 0.8] 0.6] 4.4] 4.4]
|IRezist.without reinf.VRd4,c(EN)| 221.%] 221.%] 258.1|] 258.1] 235.5]| 235.5]
|IResist.comp.struts  VRdmax (EN) | 1079.2] 107%.2| 10792.2| 107%.2| 1079.2| 1078.2]|
|IRe=zist.tcors.moment TRdmax (EMM)| 244.8| 244.8| 244.8 244 .8 244 8| 244.8
ITEQ/TRdmax + VEd/VRdmax <= 1.0] 0.08] 0.03] 0.09] 0.10] 0.11] 0.12]
|Shear critical combinations | (62/-1) | (62/-1) | (40/-1) | (40/-1) ] (39/-1) | (39/-1)|
|IReqg. stirrups Rsw/=s (CM2/M)| 0.2 0.2] 0.2] 0.2] 0.2] 0.2]
| -——-Moment resis. Mrd- (ENM)---4+-—-——-—————- Bottom—-—--——-—- +——————= Top-————————————- |
|Vector Direction | +v -y +z —-= | +¥ -y +z -z |
| (min) Moment resis.MRd (ENM) | 1&g -1&7 457 a1 0 -382 o =529]
I fma=x) Moment resias.MEA ENM 1 E784  -3A3 RI2R nl n —-&2R 0 —fr441
For Help, press F1 NUM
Select “Detailing” to open a window for editing the reinforcement of the column - wall in an

integrated environment of verification and design:
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# ' Column Editor O X
B e - ISVSHCRNIP UL I
i y GRS S Y V[ Mgt |
IEMain Reinfor, i
Heights (m
HO|3 h2.
Insert Dimensions
M Diagrams hi |0 H
@Internal Forc ¥ Xz - D =
—
L@Resul& Detailing
Detailing Design
mExploraﬁon Top Bottom
B Continuity v Continuity v
7' ¥ Deformations .
: Width (cm) Width (cm)
[@ Checks Cover (mm) Cover (mm)
Design Scales
5 2 Cross Section 1: Detailing 1:
Recalculation
Name KS -23
Joint Check Type Al
Dimensions 201 /40 /35 /80
Y = 600.00 Boundary zone by:60 70
4+ MN H - Her (cm) 300 /201
Area (m”2) 9440.00 / 9440.00
Copy pmax % - cm~2 4.0 - 377.60
Paste pealc % -cm~2 0.52-49.39
| oK | Rebars
— ‘8010+28¢14

With this command, you can modify the reinforcement of the column — wall, apply retrofitting
methods and calculate the new moment diagrams.

. Detailed instructions on how to use this command refer to the related user manual (chapter
B. Column’s Detailing.

7.6 How to perform Slab Design:

& W

The “Slabs-Mesh” command group includes commands related to
the analysis of slabs with the strip method and the corresponding

slab Strip  Mesh Results | regylts, and commands to insert, delete, edit and generate a mesh.
Calculation = > -
Slabs - Mesh

Select the command “Slab — Strip Calculation > Overall” to calculate all the strips of the current
level.

The slab strips are analyzed, the stress resultants are calculated and the designing of the slab is
performed. The program calculates the tension (Fe) and compression (Fe') and the steel
reinforcement in cm?. Also the reinforcing bars in span, additional and secondary reinforcement
and stirrups, for solid and Zoellner slabs, are calculated.
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7.7How to perform Footing Design

H & The “Footing” command group contains commands for footing design
— . check, design calculation, editing and the respective results.
Reinforcement ~ -

Footings

Select the command “Check Reinforcement > Overall“ to check all footings on the current level
(foundation).

The program performs the design checks and the corresponding results are displayed by colors
and symbols that indicate the type of failure.

The color of the node indicates that the design checks of the footing:

I The footing was satisfied.

w' The footing failed

The type of failure is mentioned with a symbol as well:

(i) “Z2"” symbol corresponds to the exceedance of the critical load

(ii) “e” symbol corresponds to the exceedance of the load eccentricity
(iii) “o” symbol corresponds to the exceedance of the normal stresses.

. Necessary precondition for the footing designing, is the columns designing in level 1.
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8. DRAWINGS

Since the design and reinforcement of the structural elements of the concrete structures or the
design of steel connections of the steel structures have been completed, you can open, modify
and finally produce all the drawings in the "Drawing-Detailings” Ribbon.

The “Drawing-Detailings” Ribbon incorporates a drawing application in the interface.

. SR8 - BB
- Basic Modeling View  Tools Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons.
3 (2" B (] | € columns
UB¥ & / @ T 0l = UOX O
File Import Template Parameters  Lines - Arcs Other Reinforcement Dimensions Style/Labels Reinforcement  Modify Various View

Files rawin: ks Edit Vi Level

wfd % 8 ZIAQRRQALIIADOEI £V ¢ %

5-33-3.00000 A
6- - 0-0.00
6- -0-0.00
6-6-1-300.00
6-76-1-300.00
6-20-2-600.00
6-34-3-900.00
7- -0-0.00
7 -0-0.00
7-7-1-300.00
7-77-1-30000
7-21-2-60000
7-35-3-90000
8- -0-0.00
8- -0-0.00
2-2-1-300.00
8-78-1-30000
8-22-2-60000
8-36-3-900.00
9- -0-0.00
9- -0-0.00
9-9-1-300.00
9-79-1-30000
9-23-2-600.00
0_27_2.00mmn

v

« >
lProject Param... B ProjectDota) | « >
wes %308200 Z:1532.09 ORTHO CLOS. SNAP GRID CROSSING INSIDE

8.1 How to import drawings and beam’s detailing in drawing environment:

Import

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

- the type of project from Files of Type

- the number of the floor

- the Scale factor
and press Find.
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. Open

+

Quick access

Desktop
|
Libraries

3

e

This PC

Network

In the dialog select the path and press OK

X
Lookin: | [ Documents v| [ sl
Name - Date modified Type a
ace erp 9/12/2015 1:06 pp File folder
ACE ERP_Updater 11/12/2015 1048 .. File folder
ace-hellas 22/2/2016 10:37 . File folder
Archline 2015 7/1/2016 3:40 pp File folder
ARCHIineXP Draw 25/8/2016 5:02 pp File folder
ARXEIA ARCHLINE 5/9/2016 4:58 pp File folder
Autodesk Application Manager 9/12/2015 3:51 pp File folder
Avaya 9/12/2015 1:07 pp File folder
Camtasia Studio 24/8/2016 1:41 pp File folder
1 Custom Office Templates 11/12/2015 2:02 pp  File folder
Direct Connect 11/4/2016 137 pp File folder
Downloaded Installations T/1/2016 3:44 pp File folder o
a lrirnntor Canme COV ACAN IN1A O/MAIMNIE 2 AT wues Ciln faldar
File name: | V| | Open |
Files oftype: |Scada Pro(*.inf) ~ | Cancel
Drawing (*.SPD)
Scale Factor Level p%} g‘éﬁﬁnrgsé;gﬁ (SPJ*SCJ)
Block 32BIT (*.SPB.*.SCE)
Asciifile Win{"7)
Autocad Files (*DXF, *DWG)
EBeams Detailin er

Scada connection(”.con)
Beams New Detailing(*.per)

Search Files

[C:\MELETES\Gtiplir\project.inf.

x

G

In the dialog box:
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% Select the elements that will be imported in the design by
¥ Columns ~ambrerforcement ACtivating the corresponding checkboxes.
L Support Inclined < In “Slab Reinforcement” select “Yes” if you want the
¥ Column Reirforcement * No O Ye . . . . . .
[ Beams s inclined reinforcing bars to be designed as well as the additional
ﬁ Beam Dimensions sde 25 reinforcement in slab’s supports. Otherwise check “No”.
v Beam Reinforcem ™
D = * In “Scale” type the zoom factor for the columns’ detailing.
¥ Siab Reirforcement [~ With Bars cffset «» Example: In case that you design a drawing in scale 1:50 and
g::::zsﬁmmmer i e the columns’detailing is in scale 1:20, you will have to type the
V' Column Details factor 50/20=25

¥ Various(Lines-Circles)

¥ Column Reference Point ﬂl

[V Column Hatch Angle |45
Dist |5
Strrups MavBiag j

[~ Display Details Reinforcement
[V Create table od connection beams
[¥ Create table of beams

From File Beams’ Detailing drawing (*.per) :

Import the beams’ detailing in the drawing for the beams ‘alignment you will choose from the
available ones.

This choice is suitable for the beams’ detailing which are created with the existing editor of the
beams, while the choice “Beams New Detailing (*.per)”. refers to the beams’ detailings which are
created with the new editor “ Design Details”

By choosing the Beams’ Detailing (old and new) the path in Find guides you to a new window to
select the alignments one by one

Select Beam Alignment (Detailing) X “ ” X ,
Select the “Level” by typing the level’s number.
Active:
B23+B22 e~ " , -
B11+B10+B9+B8 e “Diagrams”: Beams Detailing  the
B14+B15 . . .
B20+B10 corresponding  moment  diagrams  will
B18+B17 :
B17401s accompany drawing.
87 e “Curved Anchorage”: The anchorages will be

curved at the end.

[+] curved Anchor Cancel

Select a beam alignment from the list and press
“OK”. Then left click on the screen to define the position in the design. You xan repeat this
procedure for the rest of the levels and details.
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8.2 How to import analytical columns details with the ability to perform
modifications directly inside the editor:

Precondition for the import of analytical columns and walls
detailing inside the drawing environment is:

1. To have already selected the “Detailing” for the
respective columns and walls, and
2. To click “OK” to the respective windows.

Then, and only the, importing the “project. Inf” file, will also
import the analytical details of columns and walls.

Using the “Modify > Edit” command you can modify detailing drawings directly inside the editor.

HELLEE euo) - - 8 x
< Bal Modeling View Tools Slabs Loads Anslysis

VPO /@ & ! = 10X @

File Import Template Parameters L s Other | Reint
- - - - * Shapes

3

o

ect Dt
AN v alal@®l

AR

Concrete Colu.
10

wy

Concrete

s-Section Rectange secti

—by—t

4.
<

D\s. ah

Proféct Pars

&P eN

WCS  x300496 285987 aos. A GRID

Select “Edit” and click on an object. The corresponding dialog box, in which you can change the
corresponding parameters, opens. Click OK to save the changes that automatically update the
drawing and the report as well.
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9. PRINT

list.

9.1 How to create the Project Report:

s

ExTOMW O

SCADA Pro”

Structural Analysis & Design

To create the project report, select the “Addons” unit and click Print.
In the dialog box “Calculation Printout”, on the left, the list with the Available
Chapters is displayed. Double click on the selected chapter to show it on the right

Fill in the Printout list by double clicking on the available chapters and then press
“Project Report”.

Calculation's Printout

£

[
[
[

- Solemn Dedaration
- Program Assumptions

- Seismic Analysis Parameters
Material Descriptions
Combinations

- Table of Contents

[=)- Analysis

+- EC-8_Greek Static

H- EC-8_Greek Dynamic
H- EC-8_Greek Dynamic2
- Load Combinations

- Design
H- Reinforcement

H- Steel

+l- Timber

- Masonry

-- Masonry Assessment
+|- Bill of Materials

Availizble Chapters Printout Mumber of Pages :
= General Cover
- Cover Short Description
- Short Description Regulations
- Regulations Solemn Dedaration

Program Assumptions

Seismic Analysis Parameters (EC)
Material Descriptions (EC)
Combinations {EC)

Load Combinations

Checks

s

Building Data
Move Up
Mave Down
Delete
Delete Al
Insert File

Error Correction

Format Page

roorg|[0 ]

Export Printout

Print

Project Report

Save

Cancel
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Lof3l | il Chse

: URBAN & RURAL
MIHT Sle (wed-archuve)... PLANNING

XM (Exce) tabe... OFFICE

Excel 2007 Se...
Micrasoft Woed 2007 fie... MUNICIPALITY
PowerPoint 2007 fle
CpanOfcs Cak..
Openfiice Writr...
SV ..,

Test e Mot Prer. TECHNICAL REPORT

Image fie. ..

PROJECT TITLE

You can save the file in PDF, or DOC, XLS, XML format and edit it. x

[ Page range

Export to PDF x| & Al

{~ Currentpage

Export Page range o e l—
@ Al

Information " Current page Enter pagenumbers andfor pageranges,
I separated by commas. For example, 1,3,5-12
ages:
Security
Enterpagenumbers and/or pageranges, —Options
separated by commas. For example, 1,3,5-12
Viewer I Wysiwyg
Options B G
age breaks
¥ Compressed ¥ Background Z
i None -
[T EmbeddedForts I Print Optimized Pictures None

¥ Open after expart

v Open afterexport Cancel
Yt e corcel |
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Lo

URBAN & RURAL
PLANNING
OFFICE
MUNICIPALITY
[™Se argireer, 3nce "¢ "2z
For D Dramic crar e
ot o §germosts
Tomn Oz
feioorae Soer o~ Toe
beim
= P E—
Sesge gronc scmerases
A0 SR~ 20AG X
PROJECT TITLE
OWNER
ENGINEER
eredergs Toetoeet 7L
MANAGER e
Date eraiow Facer
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