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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 elementsin a
smooth way. For design purposes, the user is offered all the Eurocodes as well as all the relevant
Greek regulations (N.E.A.K, N.K.O.S., E.K.O.S. 2000, E.A.K. 2000, E.A.K. 2003, Old Antiseismic,
Method of permissible stresses, KAN.EPE).

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

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

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

e INTRODUCTION

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

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

e THE NEW INTERFACE

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

& ® e [ - The user can collect his/her most popular commands _____
into a new group, for an even faster access. This group remains as it is for || cueme
future analyses after the program ends. Different commands can be added Ware Cammands

to it or removed from it, and its placing in the workspace may be altered ===
through the “Customize Quick Access Toolbar” utility.
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Project Data * % Apart from the RIBBON structure, all the entities that a structure consists
%, L‘_ of are presented in a tree structure, at the left side of the SCADA Pro

. Arcs main window, either for the whole structure or at each level of the

I g'e'::z structure. This categorization enhances the use of each entity. When the
5l Columns tree structure is choosing an entity, it is highlighted at the graphical
i L?je:gs interface and the level of the structure that contains this entity is
4.« Mathbeams isolated. At the same time, at the right side of the window, the entity’s
e elumns properties appear. The user can check or modify any of these properties
\ Surf 30 at once. Conversely, the entity can also be chosen at the graphical

S Slabs

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

YN The “Properties” list that shows up at the right side of the window, not only
E;’:er poroiope shows all the properties of the entity shown but can be used for any quick
Colour 31 and easy changes, the user wants to make, too.

Material Concrete
CQuality C16/20

Cross-5ec... Rectangle Be...

+——hm—

Bitmap =
+hi
bw 25.00
h 50.00
hf 15.00
bm 69.00
Angle 0.00

Inverted
More
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1. GENERAL DESCRIPTION

1.1 Geometry

The considered single floor masonry structure consists of 6 views with openings and raft
foundation.

I@@.‘Hv N R - X
B2

Modeling  View  Tools  Sabs  loads  Analysis  PostProcessor  MembersDesign  Drawings-Detaling | Addons syle - @ ¥ - @

# @ Wy ) B 2 b

English | Parameters Concrete Steel Steel Print COMPUFIX | Detailing
- Cross-Sections V| Property -

Languages | Parameters Bill of Materials Calculations Printout View Fisther Link

AL ROXZXErwRE % /| AQAQRAY VAT QEH I £V ¢ =
LES ~  Properties 2 x
n/n 36
Layer Mathematical ...
Color 2
() Coordinates 64396, 7406, 0.0
X 64398
& Footings v 7406
A Nodes z 00

2~ Mathbeams
] MathColumns
% Surf 2D

A Surf 30
< Slabs

Free
Free
Free

Dx
oy
0z
R
Ry
Rz

Master Node
Free Node
Fixed Node
Slave Node

Free
Free
Free

[Fproject Param... |23 Project Data | | < >
AXONOM  6223,00, 9774 ORTHO  ClOS. snap GRID  CROSSING  INSIDE

1.2 Materials

All walls are of single-leaf type with dimensional natural stone units 20x20x25 and M5 mortar
named, “Wall M5 0.50”. For the raft, concrete C20/25 and Reinforcing Steel B500C was used.

1.3 Regulations

Eurocode 8 (EC8, EN1998) for seismic loads.
Eurocode 2 (EC2, EN1992) for the design of the concrete elements.

1.4 Load and Analysis assumptions

Dynamic Spectrum Analysis 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 X| 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 XI axes, offset by the
accidental eccentricity +2etzi).
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(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).
1.5 Notes

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

SCADA Pro is enriched with a masonry library while the user can automatically create the

masonry model using only the centered outline of the structure and modify each side through
the Templates editor.

!

The Templates command can be used in two ways so that it fulfills every modeling demands

@1 0-0.00 - e

~
7 Open.

| . H Save
Use the L‘ button located at the initialization window, or select “New” s

from the menu, to create a new file. In the dialog box that appears define the data of the new
project.

MNew Project

*
Project
Name |MASONRY

Details | Masonny Structure Analysis and Desigr|

Location
Folders: |C A

Drives: | He:

B o

£ 2015

] ACE ERP

£ ACE HELLAS FILES
£ AS

£ Autodesk

£ camtasia_projects
£3 cusmel

2] etabs

w | Metwarle. ..

v Cancel

1

The name of the file can contain up to 8 characters of the Latin alphabet without any

symbols (/, -, _) nor spaces. You can add a description or add some information related
to the structure, in the “Info” field.
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2.1 Masonry library — wall definition:

Masanry Inside the “Modeling” unit, in “Libraries” group, the “Masonry”
‘ . command, opens the respective library:

Masonry Arbitrary
Concrete Section

Libraries
Properties of masonry >
Masonry Brick blocks wall - M2 25 am w Type Existing
- Concrete jacket
MName Masoniry Brick blocks wall - M2 25 cm Thickness III Single Sided
Type Load-bearing ~ | | Singledeaf wall w7 Cocrete Steel
C2n/2s W 5500 V
Masonry uni| Common brick 6x9x19 e J—
: m..r 10 om  fRdo,c(MPa)=
Thickness fb=1.6733 fbc=2.0000 £=15.00 E = !
Anchorage | without any additional care
Martar Mortar Cement-M2 w

General purpose designed masonry mortar fm=2.0000

wal ? Ll(crn}IZI t1 {cm) D t2 (cm) D

Shell Bedded Wall

Total width of the two mortar strips g {cm) 0 ?
Filled vertical joints (3.6.2) ?
[JBed join of thickness =15 mm
Masonry uni
Thickness (Equivalent)
Thickness [i}
Spedfic weight (KN/m3)
Martar

Compressive strength fk -[J.?Q4381
Masonry units -
i Modulus of elastic
wall 2| Ligem E t1 (am) D t2 (am) D Sy T ity [ 1000 || 0.794381

Characteristic strength  fuk0
| )

Concrete infill ; Maximum shear strength
fk (Nfmm2) Thickness New Do ey
C20/25 20 0
Save Flexural strength k1
i ) N/mm2)
Data reliability level — Execution control
KL L:Limited | dass 1~ Exit Flexural strength fick2
(M/mm2)

Tensile strength fint (N/mm2) D Equal biaxial compr, strength (N/mm2) D ’%“:amﬂffnf:nrnzl:}wessive strength IZI

Choose a predefined wall, or create a new one. Type a name for the wall, select the “Type” from
the drop-down list and define the related properties for the “Masonry Unit”, “Mortar”, “Piers”,
“Concrete Infill” and “Concrete Jacket”.

L. Depending on the selected TYPE of masonry, in the dialog box, some fields are enabled or
disabled.

r
. The definition for each type is displayed by clicking the —| button on the right.
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Name: Wall 1
Type: Grouted Cavity Wall

a concrete infill.

SCADA Pro”

Structural Analysis & Design

All fields of the window are active, since this type requires the definition of two single walls and

Properties of masonry

Masonry Brick blocks wall -M2 25 cm

MName Masonry Brick blocks wall - M2 25 cm

Type Load-bearing

~ | | Grouted cavity wall w

Masonry uni| Common brick 6x9x19

Thickness D fb=1.6733 fbc=2.0000 £=15.00

Maortar Maortar Cement-M2
General purpose designed masonry mortar fm=2,0000
Wall ?

Ll(crn}El t1 (em) El £2 (am)
Shell Bedded Wall

Total width of the two mortar strips g {cm) 0

tef=9,00 k=0.45 fk=0,7944

Masonry uni Brick blocks Perforated 6x9x19

IZI fh=3.3467 fbc=4.0000 £=15.00

Mortar Cement-M2

Thickness

Martar

General purpose designed masonry mortar fm=2.0000
Wall ?

12,

Ll(crn}IZI t1 (em) D £2 (cm) D

|bef=9.00 k=0.45 fk=1.2905

Concrete infl fok (Nfmm2) Thickness

C20/25

Data reliability level Execution control

KL 1:Limited “|  dass 1

Tensile strength fwt (Nfmm2) EI

~

Masonry units -
Maortars library

Mew

Save

Exit

Equal biaxial compr. strength (Mfmm2) IZI

>
Type Existing
Concrete jacket
Thickness Single Sided
Cocrete Steel
C20/25 o 5500 b

®8 / 10 cm  fRdo,c(MPa)= 0.00

Anchorage | without any additional cars ~

Filled vertical joints (3.6.2) ?
[]Bed join of thickness =15 mm

Thickness (Equivalent)
Spedfic weight (KN/m3) 17.8

Compressive strength fk

E2BaT

Modulus of elasticity

(GPa)

Characteristic strength fvk0

)
Maximum shear strength

fukmax (Mfmm32) 0. 1508
Flexural strength fxk1 o1
s o1 |
Flexural strength fxk2 0.2
i 02 |
Mean Compressive strength II'
fm (Mfmm2)

In Walll & Wall2 define

units: the type and thickness

fb=3.3467 fbc=4.0000 £=15.00

Masonry Units -
Maortars Libray

Mortars: the type and the corresponding factors are updated automatically.

In the command “Masonry Units — Mortars Library” you will find standard
typologies of clay bricks, mortar and masonry. You can enter other bricks and mortar, by simply
typing the name and specifying the class and group, for the compressive strength (which is
updated automatically). Then select the button "New".
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You can also change the class and group of an existing masonry or mortar and update it by clicking

"Submit".
In the field "Masonry Units", select from the drop-down lists the type of bricks and mortar, and
create a new type of masonry by clicking "New". The weight and strength are calculated

automatically.

Masonry units - Mortars *,
Masonry units Mortars
Brick blocks Perforated 6x9x19 ~ | |Mor13r Cement-M5 ~ |
fame | Brick blocks Perforated 6x9x19 | Name | Mortar Cement-M5 |
Type |Clay units i | Type |General purpose designed masonry mortar ~ |

s 7] o ot [EINNY] comemiveshmgtiio. [ |
Resistance calculation from dimensions

dx {mm) dy {mm) dz{mm) 0O
d)‘l_ |90 ||so || 130 ||0.8366||
i
d:{ dZ Mean compressive strength fbc

Spedific weight = (KN/m3)
Compressive strength fb 3.34656¢E
. ave

For this example we chose:

1.1.1 Masonry units

Masonry units - Mortars

Masonry units
Stones 20x20x25 v |
- [Stones 20x20x50
Brick blocks Perforated 6x9x19
Name Stones 20x20x25 Brick blocks Perforated 9x3x19
p Brick blocks Perforated 12x14x25
Dimensioned i v |YTONG 20x25x60
Type  Dimensioned natural stone units “|YTONG 25x25x60
[ I==x] [ il Stones - stones erratic 20x15x30
Class II Vil 2 Group |1 || 2 |Stones - stones drilled 20x20x25
- Tt = =l Concrete blocks

Common brick 6x9x19

Resistance calculation from dimensions
dx (mm) dy (mm) dz(mm) o
dY|— |2oo ||2oo ||zso ||1.15 |7
e L2
dx dz Mean compressive strength fbc
Spedific weight = (KN/m3) [ e

Compressive strength fb
= | sae

Name: Dimensional natural stone units 20x20x25 (type in)
Type: Dimensional natural stone units (select from list)
Category: Il, Group: 1 (select from list)

10
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?
. For further information regarding the Category and Group of your selection click the —|
button on the right.

Masonry units may be Category | of I
> category |
Units with a declared compressive strength with a probability of failure to reach it not
exceeding 5%. This may be determined via the mean or characteristic value
> category Il
not intended to comply with the level of confidence of Category 1 units (lower
confidence level than for 1)

Materials and limits for Masonry Units

Group 1 (all Group 2 Group 3 Group 4
; Units Vertical holes Horizonta] hales
Volume of all holes (%of the gross volume) =25 clay »25;555 25570 »25;570
calcium 251255 not used not used
silicate
concrete® | »25:260 =253270 >25;550
Volume of any hole (% of the gross volume) 2125 clay each of multiple holes = 2 gripholes up to atotal each of multiple holes = 2 gripholes up to a total | each of multiple holes
of 12,5 of 12,5 30
calcium each of multiple holes < 15 gripholes up to a not used not used
silicate total of 30
concrete? each of multiple holes = 30 gripholes uptoa each of multiple holes = 30 gripholesup toa each of multiple holes
total of 30 total of 30 =05
Declared values of thickness of webs and shels (ram) No requirement web shell web [snen web [shell
clay =5 =8 =3 |26 =5 ‘36
calcium z5 z10 not used not used
silicate
concrete®  |x15 =18 =15 |z15 =20 ‘zzo
Declared value of combined thickness * of webs and shells (% of the No requirement clay =16 =12 =12
overall width) calcium =20 not used not used
silicate
concrete ® z18 z15 245

a. The combined thickness is the thickness of the webs and shells, measured horizontally in the relevant direction. The check is to be seen as a qualification test and need only be repeated in the case of principal changes to the
design dimensions of units.

. In the case of conical holes, or cellular holes, use the mean value of the thickness of the webs and the shells.

For the Strength Calculation from Dimensions, type the dimensions of the masonry unit and the
reduction factor §, is automatically filled.

Resistance calculation from dimensions
dx {mm) dy {mm) dz(mm) &
d}fl— |zun ||zun ||25n ||1.15 | 2
—
dx dz

Mean compressive strength fbc

Type the “Compressive Strength” fbc, which is the average value of experiments regarding the
compressive strength of the masonry units and the “Specific Weight €”.

Spedific weight £ (KN/m3)

Compressive strength fb a2

The program automatically calculates the "Compressive Strength" fb.

11
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Compressive strength fb
Select to store in the masonry library this masonry unit.

. Every time that you save a masonry unit this is stored permanently and is available for the
current and any future project as well.

1.1.2 Mortar

Mortars

Mortar Cement-M5 v

Name | Mortar Cement-M5 I

Type  |General purpose designed masonry mortar MIER el purpose designed masonry mortar
r General purpose prescribed masonry mortar
Resistar |M5 v | Compressive strength fm

Thin layer masonry mortar
| New | sae |

nghtwenght mortar of density <=800 Kg/m3
Lightweight mortar of density <=1300 Kg/m3

Name: Mortar-M5(select from list)
Type: General Purpose Mortar (select from list)
Strength: M5 (select from list)

The compressive strength Fm is automatically filled in by the program

Save Exit

Select I I and | to return to the masonry library, where you can select the
new masonry unit, which is now located in the list.

Masonry uni Stones 20x20x25 ]

Stones 20x20x50

Brick blocks Perforated 6x9x19
Mortar Brick blocks Perforated 9x9x19
Brick blocks Perforated 12x14x25
YTONG 20x25x60

YTONG 25x25x60

wall Stones - stones erratic 20x15x30
Stones - stones drilled 20x20x25
Concrete blocks

Common brick 6x9x 19

Stones 20x20x25

Stones 20x20x25

12
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Properties of masonry *
Masonry stone wall - M5 50 am Type Existing
Concrete jacket
MName Masonry stone wall - M5 50 cm Thickness Single Sided
Type Load-bearing ~ | | Single-eaf wall w7 Cocrete Steel
C20/25 V 5500 ~
Masonry uni Stones 20x20x50 w J—
: m. /10 em  fRdo,c(MPa)=
Thickness f£=0.2000 fbc=8.0000 £=26.00 E == !
Anchorage | yithout any additional care ~
Martar Mortar Cement-M5 ~ -
General purpose designed masonry mortar fm=>5,0000
Wwall

Pl ouEe | w0 | e[|

Shell Bedded Wall

Ll(a'n}El t1 (em) D t2 (cm) D

(GPa)

Characteristic strength fuko
(N/mm2)

Total width of the two mortar strips g (cm) 0 ?
Filled vertical joints (3.6.2) ?
[]Bed join of thickness =15 mm
Masonry urni
Thickness (Equivalent)
Thickness a
Spedfic weight (KN/m3)
Mortar
Compressive strength fk 3.44790:
Masonry units -
wall - Mortars library Modulus of elasticty

1000 || 3.447902

Concrete infill . Maximurn shear strength
fok (Nfmm2) Thickness N Hoonax (Nfrn2)
C20/25 20 0
Save Flexural strength fak1
- ) (Mfrmm2)
Data reliability level T Execution control
KL 1:Limited ¥ dass 1w Exit Flexural strength fxk2
(N/mm2)
Tensile strength fwt (Nfmm2) D Equal biaxial compr. strength (Mfmm2) D I;I_neamnftr:nomn'lzgresmve strength II'

Name: Wall M5 0.50 (type)
Type: Single-leaf (select from list)

Masonry unit: Dimensional natural stone units (previously defined) and
Width: 50 cm (type)

. The total masonry results are calculated by the program based on the input data and they
are transferred to the summary table on the right. fb=3.2000 fbc=8.0000 £=26.00

Mortar: Mortar-M5

. Prescribed Masonry Unit fm is automatically updated.
General purpose designed masonry mortar fm=25,0000

Save

For this example, all the masonry data are defined. Click l I to update the library

and add the defined masonry to the list.

13
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In case you had selected Cavity Wall, the second field regarding the masonry units and mortar
for the second part of the wall will be enabled for editing as you did for the first wall. For Shell
Bedded Wall, the field regarding the total width of the two mortar strips g will be enabled (see

7
3.6.1.4 for the calculation of the Specific Strength —I). For struts, type the dimensions

according to the image
5.10 (see. 5.5.1.3)

to calculate the active thickness according to equation

Thickness (Equivalent) The total masonry results are calculated by the program
Specific weight (KNjm3) based on the input data and they are transferred to the

_ summary table. If the user knows the values of the
e 3447302 aquivalent wall, these can be defined manually.

Medulus of elasticity 1000 || 2447002
(GPa) - ‘
Characteristic strength fwk0

()
Maximum shear strength 0.593
fukman (M/mmz) '
Flexural strength fik1 -
e 01 |
Flexural strength fxk2 0.4
e 04 |
Mean Compressive strength IZI
fm (M/mm2)

14



EXAMPLE: « MASONRY STRUCTURE ANALYSIS AND DESIGN»

2.2 Modeling:
2.2.1 Templates:

1%t MODE: The Templates tool, includes a standard masonry structure, which can be modified
accordingly, so that it can match the demands of a simple project.

Select the insertion point and choose from the drop-down list “Masonry

| »

Mumber of front views 4
Along v 1
Distance v 300,00
witdh {cm) 30,00
Thickness {cm) 20,00 3
Position Angle 0,00
E Distance along y
Ly1 {cm) 300,00
= Front Views B
Break Mo
B Front View 1
Start x {cm) 0,00
Start v {cm) 0,00
Length{cm) 400,00
Angle -50,00
witdh {cm) 30,00
Thickness {cm) 20,00
Opening 2
El Opening 1
Start x {cm) 50,00
Start y {cm) 100,00
Width{cm) 100,00
Height{cm) 100,00
El Opening 2
Start x {cm) 250,00
Start y {cm) 100,00
Width{cm) 100,00 _
L mimb i ey e Tululalul

” IMasnnry j
Define the geometry; the number of views, the
repetitions on y direction (number of floors) and the
distance between them (floor height). Type the values of
the width, the thickness of the walls and the angle
position according to X, Z global axes to define the
direction of the surface in the interface.

If there are more than one floors, you can change the
floor height in the field “Distance along Y”.

The activation of the checkbox “Division”, regarding the
front views is optional. With this command, each front
view is slivered in more than one surfaces, with limits in
the middle of the opening, so, each view is simulated
from continuous surfaces without holes. Otherwise, in
the simulation process each view contains one surface
with its existing holes.

For each view define: (i) the coordinates of the start point
and the angle for the rotation of the structure according
to X, Z global axes (see the drawing) counterclockwise, (ii)
the length and the thickness of the wall and (iii) the
number of the openings.

Similarly, define the geometry and the position of each
opening.

Click the button “OK” to import the defined structure in
the interface.
Proceed to calculate the mesh, as described above.

15
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EXAMPLE: <« MASONRY STRUCTURE ANALYSIS AND DESIGN» SCADA Pro”

Structural Analysis & Design
2.2.2 Front View ldentification:

2nd MODE: SCADA Pro gives you the possibility to create a masonry structure on any external
boundary, by using the tool “Templates”, quickly and easily.

The process is the following:

l Import

1. Enteraplanview in DXF or DWG file format by using the command

2. Use the command “Layers” to open the list of the design layers.

Layers
v

DW —
‘:n Move

4 o Delete

@ Layers

,L! Freeze Layers

m Rotate

3. Select from the list the layer containing the walls and click on “Convert Lines, Arcs”.

Import File Layers X
Number Visible A Select All
- £
o-prov-3 Cancel Option
s-scala K
s-scala-kagelo & Visible
s-scala-lept “ Mon Visible
s-walls &
s o Convert Lines -
Arcs
s-ypost-hatch &
TOIXOS %6- oK
- oria o B
top-oria oik. > Cancel

. In case that you do not have a .dxf or .dwg file, you can design the plan level directly to the
XZ level of the SCADA environment.

16



EXAMPLE: <« MASONRY STRUCTURE ANALYSIS AND DESIGN» SCADA Pro”

Structural Analysis & Design

EE L L i YK

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

Basic

G PFL M H5O EX/ A MG e @

Concrete  Steel Concrete  Steel Footing T Section Strip 2D 3D Masonry Hode Member Elements Creation Templates Model Checks Model  Masonry Arbitrary
- - - B ~  Footing Beam~ - - Infill - from DXF/DWG~ Report Infa Concrete Section
Column Beam Foundation Surface Elements Elements Add-ons Libraries

SAALOQOGOX i XA T % g 7 AQRBAY (AT OE £ ¢ %

Project Data a x
%i_ >
-/ Lines

& Arcs
- Circles

™ Beams
~l Columns

4 Footings

-4 Modes

s~ Mathbeams
-] MathColumns
2 Surf 2D

£ Surf 3D

- Slabs

[AProject Param... [ Project Data

WCs 958.8, 1083.5, 0.0 ORTHO OSNAP SNAP GRID CROSSING INSIDE

4. Unit: “Modeling”, command path: “Surface Elements”>>" S l‘l )( el
3D”>>“Front View ldentification” 2[; |" 3D | Masonry Node Membe

A Infill V.

Surface #
= Mesh

— L A
Then use the selection command “Window” " to select the total

plan view. Right click and the masonry templates dialog box is
displayed:

¥ External Boundary

™ Holes

Edit

ve Calculate

#% Front View Identification

i 5
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EXAMPLE: <« MASONRY STRUCTURE ANALYSIS AND DESIGN» SCADA Pro”
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Masonry ~
toixo 1

%2l E #

Property Value

= ~
Number of frort ... 6
Mong y 1
Distance y 300.00
Width (cm) 30.00
Thickness (cm) 50.00
Paosition Angle 0o

=
Ly1 [cm) 300.00

=
Divide
=]

Start x {em) 1400.00 v
Open Save Cancel @|@|@|@|@|@|@|

The program identifies automatically the geometry of the floor plan view. By default the height
is defined and the views are created versus the global axes.

5. The user has to define the number of the floors and the corresponding heights, as well
as the openings on each view by following the 1st MODE procedure.

Masonry ~

»

toixo 1

ZEYEW;
Property Value
El A
Start x {cm) 500.00
Statt y {em) 0.0
Widthjcm)  100.00
Height{cm) 200.00
(=]
Start x {cm) 250.00
Start y {em) 100.00
Width(cm)  100.00
Height{cm) 100.00
(=]
Start x {cm) 50.00
Start y {em) 100.00 v

Save oK Cancel @|@|@|®|@|@|@‘

Since you have completed the process for each side and each opening, insert the project on the
desktop by selecting the button “OK”.
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EXAMPLE: <« MASONRY STRUCTURE ANALYSIS AND DESIGN» SCADA Pro”

Structural Analysis & Design

!

You can save the formed model as an .stp file, by clicking the Save button, creating in this

way your very own template library. Click Open to call a saved file and load the model at
any point.

. WARNING: Make sure that the Equivalent Thickness of the wall defined to the library has
the same value as the Thickness defined in the Templates.

Property va'u e Properties of masonry X
— Masonry stone wall -M5 50 on v ¥ Type Existng
= A Name | Masorry stone wal -M5 50 am C"‘"""”ﬁ" T
Number of front 6 Tpe |loadbesng v sededeofnal =l i —
= C20/25 ¥. $500 v
Alon 1 Masonry uni Stones 202025 v —— .
ongy Thdness [0 | 50,2000 fce8.0000 £26.00 ::m" 20 [ R RE= 0
Distance Y 300.00 Mortar | Mortar CementM5 5 e [ e
. General purpose designed masonry mortar fm=5.0000
Wldth (c"]) 30 00 wal 2 Li(am) [0 t1(am) [0 2@ o |
ickn: I Shel Bedded Wol
Thi e cm) 20.00 Total width of the two mortar strips g (am) ;
>

Position Angle 0.0

P Filed vertical joints (3.6.2)

= Al
Ly1 {em) 300.00 Thickness (Equivalent) 50
= 1
Divide wal 2| ue[o | e [o e [0 ]| Mortars lecary s of costany 10 | .44
Characteristic strength ko fox |
= ) .
- Concrele il fok (m2) Thickness = prior it e D
Start x (cm) 1400.00 v caojas » L — Fosslsrergt 41 [ox
Data refabiity level Sufficent S 5::’00!1 control A = mazl)!vsgm k2 }79'4

!

WARNING: In the templates field you can define a single value of thickness for all walls. To
edit the thickness of some walls, you open the “Plate Elements Creation” form and you
modify the values respectively.

As soon as you have completed the process for each side and each opening, insert the project on
the desktop by selecting the button “OK”.

Inside SCADA environment, you can see the outlines for each view and its openings in 3D
presentation.
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Structural Analysis & Design

2.3 Mesh Group Definition:

As soon as the model is imported in SCADA environment, select the 3D “Mesh” command inside
“Surface Elements” group.

@ g X

| 3D Masonry Mode Member
i Infill -

4 Mesh

In the dialog window that opens, the Mesh Groups list, contains the 1 PLATE mesh, with its
corresponding surfaces (one for each view). By selecting the 1 PLATE the fields regarding the
Density, Width, Thickness etc (previously defined at Templates) values, are automatically filled
in.

Plate Elements Creation X
Description | PLATE ] Material | Masonry v| Type Masonry stone
Element Ks (Mpa/cm) (®) Isotropic (O Orthotropic Angle 0
Plate v| |300
Density Width (cm) Thic Exx (GPa) 3.44790264z) Gxy (GPa) 1.37916105€
o v [@ | [ ] evea  ssm0ms comy
Descriptions ] Mesh Ezz(GPa)  3.9979026%  abc*10-5 [:]
Mesh Groups _ [JFiat Surface vxy(0.1-0.3) D aty*10-5 1
Y | 1P S1/1/3(2)
2P 51/2/3(2) vxz(0.1-0.3) 0 atxy*10-5 1
% 51/3/2(2) 0-£0.3 4
4P S1/4/2 vyz(0.1-0.3) 0O = = =
5 S1/5/2 yz( ) | Exx *vxz =Eyy *vxy
6P 51/6/2(2) Steel Reinforcement
l Redefinition I
S220 v oK
Del From List Cover
New 20 ‘ mm Exit

In the type, select from the list the previously defined wall from the library, and the respective
fields Exx, Gxy and special weight € are automatically updated.

Steel reinforcement and Cover
Steel Reinforcement |t js the field where you select the quality of the steel reinforcement for the

5500 = | surface finite elements and the mm of the cover:
Cover
EI mm =  Now it’s also possible to define different cover for each mesh of the
Mesh Group.
. I Redefinition | e
Click the button to update the mesh and store any modifications.
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EXAMPLE: «MASONRY STRUCTURE ANALYSIS AND DESIGN»

2.3.1 Mesh sub-Group Definition:

Descriptions [ IMesh

Mesh Groups []Flat Surface

1P 51/1/3(2)
2P 51/2/3(2)
3P S132(3
4P 51/4/2
5P 51/5/2
6P 51/6/2(2)

surface for each view.
In the Surface name 1P 51/1/3(2) :

e The first number is the number of the view,
e The P letter stands for flatness

Activate the EIMesh

values of the selected surface,

regarding the selected surface. Finally, click Redefinition

21
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The derived from templates mesh model comes along with the Mesh group (1 PLATE) and a

e The number inside the parenthesis, defines the number of holes in the respective view.

and select a surface. The fields are updated accordingly by the defined

Plate Elements Creation X
Description | S1/1/3 l Material 'Masonry v | Type | Masonry stone v
Element Ks (Mpa/cm) (@) Isotropic (O Orthotropic Angle 0
Plate | |300
ity Width (am) Thi Exx (GPa) 3.44790264z| Gxy (GPa) 1,37916105¢
Y ] [0 ] evew e e
Descriptions  [Z]Mesh Ezz(GPa) O atc*10-5
Mesh Groups [ Flat Surface vxy(0.1-0.3) D aty*10-5 1
2P S1/2/3(2) vxz(0.1-0.3) 0 *10-5 1
® 51/3/2(2) 0:1:0:3) any
4ap 51/4/2 0.1_0.3 D = = =
51l vyz(l ) | Exx *vxz =Eyy *vxy
6P S1/6/2(2) Steel Reinforcement
Redefinition
$220 N I oK I
Del From List Cover
o | [5Jm [ o

Enabling in this way the modification of any parameter (name, density, width, thickness type etc.)

to apply the modifications.



EXAMPLE: <« MASONRY STRUCTURE ANALYSIS AND DESIGN» SCADA Pro”

Structural Analysis & Design

2.3.2 Raft and mesh areas external boundary definition:

From the command group "Basic" select “Line” to draw the closed contour of the arbitrary cross
section. Use snap tools for help.

/1@ (

["Line™| Circle &

-

Fl

Line

c4 §E

Palylineg _;_

é% l'l )( / Then select “3D”>> “External Boundary” and left click to select the

— lines of the first boundary and right click to complete. The

| o | M?;fiﬂry Hode Member — haracteristics of the first mesh subgroup are displayed in the dialog

é% - box. The active “Flat Surface” command means that the surface
e Mes

belongs to the level.
% External Boundary

Insert Surface Element % | Define the parameters of the raft surface:
-type a name in the Description (RAFT)
Description  [RAFT | “ ” . . .
P -select “Plate O.E.F” from the list (plate on elastic foundation)
Element a/cm A
-type a value for the spring constant Ks (Ks=0.5 Mpa/cm
e ype a vall pring ( pa/em)
-define, Width and Thickness (30, 50)
Width {cm)  Thickness —click OK
|3D | |5D | Flat Suface
Cancsl
ree Mesh
Returnto command to see the surfaces of the “RAFT” mesh group.
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Plate Elements Creation X
Description | RAFT | Material | Concrete v Type  |C20/25 v
Element Ks (Mpa/cm) (®) Isotropic (O Orthotropic Angle 0

Density Width (cm) Thickness ~ ©xx (GPa) El Gxy (GP2) E

020 v | 30 | [s0 | Eyy(Pa) X £ (kN/m3) E
, Desoptions [imesh Ez(GPa) 30 atx*10-5
sh Gr M lszt m;a vxy(0.1-0.3) aty*10-5 1
; gigﬁ% vx2(0.10.3) 0.2 abxy*10-5 1
ggﬂ;ﬁ vy2(0.1-0.3) 0.2 [Eocsvia =Eyy vy
I e —
 DelFromlist | (S:: ol o |
= ] [

2.3.3  Surface Calculation:

l'l )( / Select the Calculation command. In the dialog box that opens, the

5 | Masonry Node Member mesh list contains the 1PLATE group and its respective surfaces.
- Infill
. . Mesh Calculation by
1PLATE v [ caltatn | [T ]
@ External Boundary MNumber Vishle Colour o |Change Direction ||Auto|
1 51/1/3(2) &3 3B X
@ Holes 2 s12/3(2) % X [x] [v] [z] [ e
3 51327 i 3B X Start End
@ ot 4 5142 % X x [0 | [o |
5 51/5/2 41 3B OX ¥ |[.'l | |U |
@ Edit 6 S1/6/2(2) i 3 X
7 RAFT +] % X Z o BE |
|® Calculate | Salact Al |
Visible | Non Visible
Creating Holes in the
Column’s location

Cancel - Delete

Huoles Lines

| Paint || Properties|

| Exit | | Mesh ||Maﬂ'1 Model |
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Member

Post-Processor

Calculation

Definition

Column

UCS - WG5S

” and

ion

from “Tools” unit select “Calculat

7’
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Analysis

{1 ._b.bbn..
A
T

I command creates automatically the surfaces for all views.

«MASONRY STRUCTURE ANALYSIS AND DESIGN»

Calculation

EXAMPLE
The l

2.4 Mathematical Model calculation

Loads

Slabs

Tools

EBeam

am Beam-Column Beam

jeam Connection™

Ereak Merging Adjustment

Jral Elements

ical model of the structure

indow that opens

To create the mathemat

click OK on the dialog w




Structural Analysis & Design

0 SCADA Pro”

«MASONRY STRUCTURE ANALYSIS AND DESIGN»

EXAMPLE

Mathematical Model

Select Regulation (inertial)

BC2

Change Regulation

O Inertia

(®) Calculation

() redefinition

Calculation of Inertia —

Surfaces with the Boundary
Element Method

Cancel

As soon as the mathematical model is created, the local axes and their direction (in respect with

the global axes) must be redefined.

=

| B
—h

Switches

command, activate the W Fo@AES  ohan

. Wi .
Inside the — unit, in

1.

—
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s ¢
© ©
S 5
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o
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W 8
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=
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2.

all the surface finite elements of the plate to have the same direction.
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Structural Analysis & Design

3. Finally, for views of which the local axis is parallel to the global axes X or Z, select them and

click 2l or 2 respectively, to define the main direction of the steel reinforcement (direction
X or Z). For surfaces that run along X direction (vertical to Z axis) click X, while for surfaces
that run along Z direction (vertical to X axis) click Z.

Mesh Calculation x

1PLATE b Caloulation

Number Visible Colour o

Change Direction | |Auto

2 51/2/3(2) i3 X[|Y||Z LINE

3 s1f3/2() i Start End
X |0 0
Y |o i}
6 Sifsj2(zy O 3® X
77 oo s ox |20 [0 ]
Select all

Visible Mon Visible

Creating Holes in the
Column’s location

Cancel - Delete

Holes Lines

Point Properties

Exit Mesh Math Model

. For views that are not parallel or perpendicular to the global axes, the main reinforcement
direction is automatically defined.

In this example, for views 2,3,4,6,7 the x local axis is parallel to global X
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4. Click

27

to apply the modifications and close the window.
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3. LOADS DEFINITION
3.1 Manually imported:

Slabs | loads | Anmalysis  Post-Pr “Member Loads” commands’ group contains the commands for
m @ insert, edit, view and copy the loads of members, nodes and

ALE 1
S Jﬁ). JE. E surfaces finite elements.

Insert Edit VWiew Copy Tools

-

Member Loads

For this example, to apply the loads regarding the slab that shelters the structure, to the top
nodes of the perimeter, follow the procedure described next:

o Initially, we calculate the dead and live loads derived from the slab:
Slab area 95 m2 x Slab thickness 0,2 m =19 m3 / Concrete 25 KN/m3
19 m3 x 25 KN/m3=475KN
Slab perimeter 40m node for each 0,3m = 133 nodes
475/133=3,75 KN/node
Extra dead load derived from coating 2KN/m?2
2 KN/m2 x 95 m2=190 KN
190/133=1,40 KN/node
TOTAL DEAD LOADS 5,15 KN/node
Live 2KN/m?2
TOTAL LIVE LOADS 1,40 KN/node

3

¥Z

e We rotate the model using the command (“View” unit>> “Views”)
111
Insert

e Select the command

e Activate the @ selection, to select all the nodes of the upper level

A T
] BEa i %
L : ﬁ—:‘i_’: ||rIl T;d\: ll-rf-—”%'_/‘ F’\\ —?
Sttt
[ s surwe. ol
INmiBNES i
L4 lll HE ,__i BN = I ’)/—l._
T SSaTmiiss i
REiiS et SE:Siule
, N EiiE mina|
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e Rightclick and in the dialog form:
Select: Dead - Nodes, Forces,
Type: 5,15 KN
Click: Insert
then
Select: Live - Node, Forces,
Type: 1,40 KN

Click: Insert
Insert Loads *
load Case  |Kivnté @optia ~ || Group |Group 1 e
Load Property
Load Type Load Kind Y
Node ~ | |Forces w
Description |
Fe k) [P vale i) [0
14 Dist.j 0 +FZ ,
O .
Fz kM FX — o
2 {kN) D Predefined * /:/'
Apply To Global xyx ~ Load o I*FY
LC LG Description Insert
1 1 F 0.00/-5.15/0.00 []| Clear List
F 0.00/-1.40/0.00
Clear by Select
< > Cancel

Click: OK to apply the defined loads

uf
Wiew

e Select to view the loads:

29
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MELLEE i R
- Basic  Modeling  View  Tools  Slabs | Loads | Analysis  PostProcessor  MembersDesign  Drawings-Detailing  Addons
i >, [Gg; REm Gy, e
" 5 - Al 1’ L Gi; ii
LCLE & Was @& o WP \ B2 o = ]
load Lload | Inset Edit Vield  Slab Insert  Edit View Copy Tools | Parameters Edit View  Member  Post-Processor
Cases Groups ||~ Lines - Reactions~ - - - - - Comespondence
Definition Slab Loads Member Loads Dicplay Loads «
LA AL @GO X XA T s B ad case vt coprio Level Xz
Project Data nx lc 16t L6 163 le4 LG5 LG6  L67 LG8 LG3 LG AA A
B-o Llc1 oN 0 on
7 Lines lc2 o 1 on
o Brcs
=} Circles
™1 Beams < b4
B Columns He3d  Hrrus [B-3doef HNode HPlate [ slabs
& Footings
= ~ Value
1 Nodes Scale (1Load Unit) [0 |an  Dspayas |vectsr 0
. lter s From o ancel
I MathColumns
i Surf2D
£ Surf 3D
~ Slabs :
‘i
i
.
%
¥
o
v
JProJe:tParam.u :/?ijectData < >
PsM  00,3394,6736 ORTHD OsNAP SNAP GRD  CROSSING  INSIDE

3.2 Load Destribution on the Surface

p

Tools

‘ @ Load distribution on the surface

and application of loads on mesh areas.

The new version of SCADA Pro comes with a new tool for the automatic distribution

Analytical description on how to use this command can be found in chapter 6 “LOADS” on page

21.

30



EXAMPLE: <« MASONRY STRUCTURE ANALYSIS AND DESIGN» SCADA Pro”
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4. ANALYSIS

4.1 Masonry structure analysis by Eurocode:

As soon as you complete the modeling and load definition processes, move on to analysis. For

masonry structures analysis, create an Eurocode analysis scenario, so that SCADA Pro will
perform the analysis by the provisions of the Eurocodes.

r

f “ e H «“« . ”
#  ecs_General Dynamic @ | B Move to “Analysis” unit and from the “Scenarios
H “ 7
New R 2 command group, click “New” to create an Eurocode
scenario for masonry structures analysis.
Scenarios

Click “New” and in the dialog window that opens:
-select Nodes Renumbering according to Cuthill-McKee(ll) method
-create a new scenario by selecting the type and the respective annex -> EC-8_ Dynamic

Scenario >

Renumbering

Nodes |cuthi|I—McK99[H) i

Advanced
Multi-Threaded Solver

[ ] pisable Name |
Seismic E.A.K.(Static) (0) Analysis | EC8_General —
Seismic E.AK. (Dynamic-eTi —
EC8_General Dynamic Type Dynamic w
Properties
Elements Modes
Load Cases Masses
New Update
Exit

r
-select from the list the Eurocode scenario and click
In the dialog box that opens, accept the warning regarding the diaphragm absence and click:

Attention!

The Current Analysis Methed is Incompatible
due to (Rigid Link Constraint Absence).
Proceed?
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Seismic Actions Calculation - Analysis - Checks >
2 Parameters Mass Centers (cm) e
2 Automatic Procedure
Level X ¥ i ~
Procedure
0 - 0.00 0.00 0.00 0.00
Mass - Stiffness
1 - 300,00 0.00 300.00 0.00
Reaularity
Regular
In Flan
In Elevation
Analysis w
1 |  Intalizedsta | Exit
Initialize data .
One l l to update the parameters of the current scenario
Parameters . .
Two to define the analysis parameters
ECS Parameters >
Seismic Area Characteristic Periods Apply seismic actions on Levels X2
Seismiic Areas Spectrum Type Horizontal Vertical Down g -p.00 £ Up | 1-300.00 w
= 1.2
zone L~ 2 gg Tz L 5,ava Dynamic Analysis
Soil TB(S) |0-15 0.05 Eigenval .l'l.c:curaqI
Importance B «| TCE |05 | 0.15 | Spectrum Participation factors
Spectrum Acc.Eccentricities sd (T)
Response Spectruml Design w IDuctiIity Class DCM ~ sdmg [ 1
emx [] 003 | =my
I Horizantal bo| 2.5 Vertical b0 sdv) [ 1
0.05
Response Spectrum Update Spectrum Sd(T) >= a*g emz D iz 5d (TZ) D 1
Structural Type g Bays cethacks
Confined masonr ~ fl ox [] 35 qy [J/35 gz [ 35
JConcrete X CJone All the other cases
5teel z [Jone
X Composite {iames typea Z| Moment resisiting frames type a z All the other cases
Unreinforced masonr

Interstorey Drift Limit

X | Concrete Moment Resisting Frames

0.005

~ I Concrete Moment Resisting Frames

walls KANEPE

“

Default Cancel

-Define “Zone”, “Importance” and “Soil”.
-select “Design” spectrum and

32
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Structural Analysis & Design

-at the type of structure field select “Confined Masonry”
-Click OK to update the parameters and close the window.

Automatic Procedure .
Three to run the analysis.

Let the program to complete the process and click Exit.

Seismic Actions Calculation - Analysis - Checks >
Parameters Mass Centers (cm) e
I Automatic Procedure Level ¥ v 7 -
Procedure
0- 0.00 0.00 0.00 0.00
wf Mass - Stiffness
1-300.00 84350 30000 44892
wf Regularity
Regular
[ 1inPlan
In Elevation
| Equivalent
tf Analysis o
Initialize data Exit
EC&_General Dynamic (2) v
' Active Scenario
With the scenario activated, select “Combinations” and in the
. . Default Combinati S .
dialog form that opens click =iadt Sembinatens , to fill in automatically the

coefficients of the dynamic analysis according to Eurocode.
Click “Save”, to store the combinations file inside the folder of your project to use it later on
during the “Post-Processor” and “Member Design” process.
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SCADA Pro”

Structural Analysis & Design

Load Groups Combinations *
Ultimate Serviceability
VG | 1.35 | \E | 1 | YGE | 1 | w2 |0.3 | ] 5vG +yQ +Eywoq Flz6+Q+5y0Q Calaulation
va [15 203 : [ Z6+p1Q+2w2Q [ z6+p1Q+7p2Q
| | ¥ED.3 | | Wind - Snow IC4E+TywI0 5643020 Delete All
Type Direction LC1 Lca LC3 LC4 LCS LCE Lc ™~
Scenario EC-8 Gree... j EC-8 Gree... LI EC-8 Gree... LI EC-& Gree... j EC-8 Gree... LI EC-8 Gree... LI EC
Load Case 1 2 & 4 5 6 5
Load Type G LI Q LI ExD LI EzD LI Erx LI Erz LI Eyl
Actions LI CategoryA...LI LI LI LI LI
Description
Comb.1 uttimate | No ~l13s 150
Comb.2 Uttimate | No | 100 050
Comb.:3 Ultimate LI Dir. +X 11.00 0.30 1.00 0.30 1.00 0.30 0.3
Comb.4 Ultimate LI Dir. +X LI 1.00 0.30 1.00 0.30 1.00 0.30 -0.
Comb.5 Ultimate LI Dir. +X LI 1.00 0.30 1.00 0.30 1.00 -0.30 0.3
Comb.b Ultimate LI Dir. +X LI 1.00 0.30 1.00 0.30 1.00 -0.30 -0.
Comb.7 Ultimate LI Dir. +X LI 1.00 0.30 1.00 0.30 -1.00 0.30 0.3
Comb.:8 Ultirmate LI Dir. +X Ti11.00 0.30 1.00 0.30 -1.00 0.30 -0
Comb.9 Ultirmate LI Dir. +X Ti11.00 0.30 1.00 0.30 -1.00 -0.30 0.3
Comba10 Ultirmate LI Dir. +X Ti11.00 0.30 1.00 0.30 -1.00 -0.30 -0
Comb.:11 Ultirmate LI Dir. +X Ti11.00 0.30 1.00 -0.30 1.00 -0.30 0.3
Combal12 Ultirmate LI Dir. +X Ti11.00 0.30 1.00 -0.30 1.00 -0.30 -0,
£ ’ ’ >
Add Remave Read Save T Default Combinations Cancel
@ savehs x
L <« Local Disk (C:) » a5 » scaanal v Search scaanal p-l
Organize = Mew folder e 4
E This BC 2 Mame . Date modified Type
o A360 Drive Scen000 2/, File folder
I Desktop Scen002 2/ File folder
2 Documents | default.cmb 2123 : CMB File
[ ] EC-8_Greek Dynamic (2).cmb 2/23/2016 406 PM  CMB File
‘ Downloads
Js Music
| Pictures
m Videos
‘am Local Disk (C:)
¥ Metwork v € >
File name: | EC-8_Greek Dynamic (2).crmb "
Save as type: | Scada Combination(™.cmb) ~
* Hide Folders Cancel
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5. RESULTS

5.1 Deformed shape of Model:

Move to “Results” unit and check the deformation of the model.

G |

Combinations
Select

(Select the File).

SCADA Pro”

Structural Analysis & Design

and calculate (click Calculation) the combinations that you previously saved

Load Combinations

Load
Load

S

Calculation

default.cmb
EC-8_Greek Dynamic (2).cmb

|

Cancel

Load Combinations

C:\a5\scaanal\EC-8_Greek
Load 7
Load 101

EC-8_Greek Dynamic {Z).cmb

Combinations Select

Calculation

I End Calc

Cancel

Diagrams-5tress Contours

|T|

Model

Diagrams-5tress Contours

Select from the list

and in the dialog window, select to view

“Plate Elements” -> “DY Deformations” caused by “Load Case 1” for all model (Select All):

Select Magnitude =
Plate Bemenl ~ | Deformations | DY || Load Case 1 | 3D Member ~ | [1: Pick ||Selectal || Cearan || 72
At the bottom bar activate:

LIMITS COL. LOGMITUDINAL  PHYSICAL BAR WALUES

Values bar, to view the next image:
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Structural Analysis & Design

Select Magnitude X
Plate Blement v | Deformations v DY |/loadCase ~ |1 v |30 Member | T: Pick | [SelectAl]| ClearAl || 72
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Structural Analysis & Design

6. DESIGN

6.1 Design Scenario Creation in accordance to Eurocode provisions:

For masonry structures, SCADA Pro embeds the checks of the Eurocode 6. Thus it is necessary to
create a Eurocode design scenario to perform the respective checks with the “Masonry Design”
command.

Scenario Y
Move to “Design” unit and click
Name |1 | ?r
Type ECs-ECA(3) w £
Mew
Mew Update to create the desired
scenario by selecting EC6. Enter a
Design Delete name and click “New”.
|:| Concrete |:| Cunnecﬁun&
[ steel Apply
Exit |
-
EC6-EC3(3) 1 (0) A\ f Ll
Active Scenario Para-
. . . meters
Select the considered scenario and and click

Insert Combinations

that opens the folder with the registered .cmb files. Select

. Combinations Calculation
the file and press . The program calculates the

combinations and by clicking OK the window closes.

Structural Component Parameters x
Steel Reinforcement Capacity Design Steel Timber structures
Combinations Slabs Beams Columns Footings

Combinations of Load Sets (101 Uk, | |Serv. X || X ||+ || -Z || No
Combinations ULS/SLS  Dir. ™
1(5) +1.35Lc1+1.50Lc2 ULs
2(1) +1.00Lc1+0.50Lc2 uLs
3(2) +1.00Lc1+0.30Lc2+1.00Lc3+0.30Lc4+1.00Lc5+0.30Lc6+0.30Lc7  ULS X
4(2) +1.00Lc1+0.30Lc2+1.00Lc 3+0.30Lc4+1.00Lc 540, 300e6-0.30Le7  ULS X
5(2) +1.00Lc1+0.30Lc2+1.00Lc3+0.30Lc4+1.00Lc5-0.30Lc6+0.30Lc7  ULS X
6(2) +1.00Lc1+0.30Lc2+1.00Le 3+0.30Lc4+1.00Lc5-0.30Lc6-0.30Le7  ULS +X
7(2) +1.00Lc1+0.30Lc2+1.00Lc 3+0.30Lc4-1.00Lc 5+0.30Lc6+0.30L7  ULS X
8(2) +1.00Lc1+0.30Lc2+1.00Le 3+0.30Lc4-1.00Lc5+0.30Lc6-0.30Le7  ULS <X
9(2) +1.00Lc1+0.30Lc2+1.00Lc 3+0.30Lc4-1.00Lc5-0.30Lc6+0.300e7  ULS +X
1062y +1.00Lc1+0.30Lc 2+1.00Lc3+0.30Lc4-1.00Le5-0.30Lc6-0.30Lc7  ULS > S
< >

Level Mutiplers 1/018) [EC-8_Greek Dynamic (2)cmb v|

default cmb
Level X ¥ = EC-8_Greek Dynamic (2).cmb
0-0.00 1.000 1.000 1.000 Combinations Calculation
1-300.00 1.000 1.000 1.000 I End Calc
Combination G+p2Q
Automatic Design
oK Cancel
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Structural Analysis & Design

6.2 Masonry structure checks according to Eurocode 6:

. Mew masonry building (ECE]

Masonry design according to Eurocode 6 includes seven checks:

'y
1. Wall subjected to in-plane bending
2. Wall subjected to out-of-plane bending across an axis parallel to the bed
joints
3. Wall subjected to out-of-plane bending across an axis perpendicular to

the bed joints

= 4, Wall subjected to shear loading
| | | 5. Wall subjected to mainly vertical loading, top
6. Wall subjected to mainly vertical loading, middle
- 7. Wall subjected to mainly vertical loading, bottom

t These seven adequacy checks are defined for each wall or each wall section (spandrel),
according to the user defined division.

. Buildings that meet the requirements to be identified as "Simple" are excluded from all the

above adequacy checks.

In the dialog box that opens, the user must identify the parts of the walls to make the required
checks:
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Structural Analysis & Design

Masonry design: Mew masonry building (ECE) i
« | Performance
Objective
Description A-DL
lfem) | © Pick
hicm) | O Pick
Support: 4 Sides w
MNew Update
Delete | |le Masonry Buil
Chedk Total Ched: Results Total Results Exit

Description 1.1 e o :
P = In “Description” field, type a name (at least four characters) for the considered

wall or spandrel.

lem) |©
h{cm) |0

Pick

Pick

I(cm) 1000

h(cm) | 300

Pick
Pick

Use these fields to define the geometry of the considered wall (or
spandrel):

Click the first “Pick” to define the length of the wall by left clicking
at the end points.

Press the button “Pick” (the first one) to define the x
starting and ending points of the part (i.e. length
definition). After the starting point is clicked, an elastic
chord emerges from it, waiting to link it with the ending
point (second click).

Inthe same manner, press the second button “Pick” (under

}‘ the first one), to define the y starting and ending points of

the part (i.e. height definition).

The values are automatically assigned to the fields “I” and “h”.
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Structural Analysis & Design

Support: 4 Sides W

D0

SuEpu:urt: 3 Sides
Next, choose the type of the wall | lam) |1°°° Pick Support: Top-Bottom constraint

h(cm) I 300 Pick MNew

to save.

and press the button “New”

L. In order to pick the points easily, take advantage of the object snap utility in a most efficient
way by deactivating any layers that “confuse” the picking procedure (e.g. when a whole wall
is to be picked, keep active only the layers of “Lines circles” to pick the corner points of the

Edit Layers
Curent Lines circles Levels XZ - Storeys
Hew Lines circles Update
Nurrber Vible Edtabls Coor 4| | SelectAl +

Concrete Columns # @ Desslect 4
Concrete Jackets E:3 & isbie
Concrete Beams #® ]
Concrete Foundation Beams & a Non Visible
Footing Connection Beams & a8
Stee! Columns Eg ]
Steel Beams # a QY| "EEETE
Delete Data

Al Model By Level X2 By Laver | [] Model Orly 0K Cancel

L. A selected wall can be recalled from the list and:
- Be modified. Make any change in the name, geometry, type of constraint and then press

Update to save it.

- Be deleted by pressing pelete cOmMmand. The wall will still be visible in the list but with a

[1_1(Delete)

Delete marking (e.g. ).
L. This is an iterative procedure and is not accomplished until all the walls or parts of walls are
defined.

1. Before executing the checks, examine the possibility that the building can be characterized
as “Simple building”. In such case, a verification by the checks above is not mandatory (EC8
-9.7.1).

Simple Masonry Building Checks

Press the corresponding button and in the dialog box, the following parameters are presented
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Structural Analysis & Design

Simple Building Checks H

Automatic Data Calculation | SIMPLE ]
Criteria

The Perpend Joints are:
- Joints fully grouted with mortar.
[+ - Ungrouted joints.
- Ungrouted joints with mechanical interlocking between
masonry units.

Previous 1/37 Mext
Building Data
Level Lx(fm) Lz(m) Recessesfrea(m2) Mass(KMN/g) n EZL(m) Awtot{md) Il=2m(m)] &
0-000 x 000 (000 0.000
z
1-30000 x
z

Walls Data

Level Lim) h{m)} tim)} hovoyp(m) hefim) fb(N/mm2) N/ mmd)
11 |0 900 300 (050 200 2,70 .20 5.00 MNOT SIMPLE

The field “Criteria” presents one by one, the 37 requirements according to EC8, in order a building
to be defined as “Simple”. The user should see a tick next to any of the requirements that is
satisfied, and move on to the next one.

1 All the requirements must be satisfied or the building cannot be characterized as “Simple”. As
said previously, only in case of a “Simple building”, the design checks of EC6 are optional.

| NOT SIMPLE | N
Criteria

The area of projections of recesses from the rectangular shape
[ iz not greater than a percentage pmax of the total floor area
above the level considered.

.
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SCADA Pro”

Structural Analysis & Design

The 37 criteria of the previous stage are the initial step of the “simple building” characterization
procedure. It must also conform to the demands in Table 9.3 of EC8, in order the characterization
to be finalized. These demands concern both the building in total and each wall consecutively,
and the design check process starts with the command “Automatic Data Calculation”

Automatic Data Calculation

(per Level/Wall).

. Again, a failed check means that the building cannot be characterized as “Simple”

Building Data
Level Lx(m) Lz(m) Recesses frea (m2) Mass(KMN/g) n IL{m) Awtotim2) IL=2m(m) &
0-0.00 0.00 000 0,000 5 /10,72 536 472
71002 501 3.00
1 - 300.00 0|0 0 0
0|0 0 0
Walls Data
Level L{m) him) t{m) hovoyp(m) hef(m) fB(N/mm2)  fm(MN/mm2)
11 |0 .00 (300 050 200 2.70 8.20 5.00 MOT SIMPLE
12 |0 9.00 |3.00 (050 |2.20 2.70 9.20 500 MOT SIMPLE
13 0 602 (300 050 1.00 2.40 9.20 5.00 MOT SIMPLE
14 0 472 300 050 000 2.14 9.20 500 MOT SIMPLE

L In case of “NOT SIMPLE” structures, the adequacy checks

performed.

by EC6 provisions must be

Check Automatic application of the seven design checks for a selected part of the wall.
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Masonry design: Mew mascnry building (ECE) -
I 11 VI Perfqrma_lnce
Objective
Description 1.1 A -DL
I{em) | 900 Pick Chedk Ratio Strength  Load oo I 6
h{em) | 300 Pick Check1  0.81(30) 6192 50.25 9,95 5.00
Support: 4 Sides o|| check2 10.31(37) 10.00 10310  13.33 300
Check 3 2.23(649) 11,11 -24.82 0,00 1.00
Mew Update Check4  3.53(1)  25.34 -89.39 57.48 1,50 %
Delete le Masonry Buil < >
Chedk Total Ched: Results Total Results Exit

Total Check Automatic application of the seven checks in the structure in total.

Mascnry design: Mew masonry building (ECE) >
I 11 “"'I Performance
Objective
Description 1.1 | A-DL
I{cm) | 200 Pick wall Check1 Check2 Check3  Check4  Cher ™
hem) | 300 Pick 11 0.81(30) 10.31(37) 2.23(59) 3.53(1) 10
Support: 4 Sides 12 0.86(62) 214.17... 2.31(64) 2.54(1) 194
13 0.53(39) 5.90(32) 1.18(30) 0.99(37) 687
Mew Update 14 0.25(32) 2.78(39) 0.95(1) 0.31(64) 0.19%¥
Delete | |le Masonry Buil < =
Check || Total Ched: I Results Total Results Exit

The design checks are applied on sections (horizontal and vertical) concerning the EC6 design

code.

L. SCADA Pro scans each selected wall, at first horizontally and then vertically, the wall sections

(strips of finite elements) are detected, and all the checks are applied in each section.
During the scan, each strip of finite elements is colored according to the results of the design

1

checks; blue-green (all design checks of the section are satisfied) or red (one or more design

checks of the sections are not satisfied.

Since the design checks’ procedure has been completed, the user can elaborate on the results.
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Structural Analysis & Design

The command “Results” el presents the results of all the design checks for the
selected wall or part of wall
11 » Perﬁ:_nrma_ance
Ohjective
Description 1.1 A-DL
I(em) | 290 Pick Check Ratio Strength  Load of I 2
h{cm) | 300 Pick Check1  0.25(37) 68490  -170.69  130.54  4.72
Support: 4 Sides || checkz 2.78(39) 1572 43,73 13.33 4,72
Check3  0.98(1) 33.33 32,16 0.00 3.00
Mew Update Check4  0.31(54) 212.00  -68.86 47170 472V
Delete le Masonry Buil - =

Chedk Total Check Total Results Exit

The command “Total Results” jakiRead presents the results for all the walls of the
building
11 » Perfqrma_lnce
COhijective
Description | 1_1 A -DL
Ifem) | 200 Pick | | ywall Check1 Check2 Check3  Check4  Che ™
h{em) | 300 Pick 11 0.81(30) 10.31(37) 2.23(69 3.53(1)  10Z
Support: 4 Sides ol 1.2 0.86(62) 214.17... 2.31(64) 2.54(1) 194
1.3 0.53(39) 5.90(32) 1.18(30) 0.93(37) 6&7:
Mew Update 1 4 0.25(32) 2.73(39) 0.956(1) 0.31(59) 0.19%
Delete le Masonry Buil < >
Check Total Check Results | |  Total Results | Exit

For better and more detailed appearance of these results view the "Printout”.
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7. PRINTING

Through the “Addons” unit select the “Print” command and in the dialog box select Masonry, to
expand the wall list.

Calculation's Printout *
Availiable Chapters Printout Number of Pages !
(- General wall:1_1 Building Data

Analysis Wall:1_2

- Move Up
Design Wall:1_3
Reinforcement wall:1_4 Move Down
Delete
Delete Al
Insert File

Error Correction
Masonry Assessment
Bill of Materials

Format Page

paorg | ]

Export Printout

Print

Project Report

Cancel

Double click in each wall, to transfer the respective data to the report and click
Project Report

‘ to export the Project Report.
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