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e OVERVIEW

SCADA Pro new version is a result of more than 40 years of research and development while
containing all the innovative capabilities and top-notch tools for the construction business.
SCADA Pro utilizes a compact and fully adequate platform for constructing new buildings (analysis
and design) or existing ones (check, assessment, and retrofitting).

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

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

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

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

e INTRODUCTION

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

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

e THE NEW INTERFACE

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

& ® o F - The user can collect his/her most popular commands e —
into a new group, for an even faster access. This group remains as it is for |[v] s
future analyses after the program ends. Different commands can be added Were 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
H- o

f""f Lines
e Ares

-
~+ Circles

+-F Beams

+. Columns
+J,. Footings
+__L Modes

+» + Mathbeams
MathColumns

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 @ #
n/n
Layer Lokol Zkupo..
Colour 3
Material Concrete
CQuality C16/20
Cross-5ec... Rectangle Be...

T +——hm—]
Bitmap =
+hi

bw 25.00

h 50.00

hf 15.00

bm 69.00
Angle 0.00

Inverted

More

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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GENERAL DESCRIPTION

» Geometry

The considered single floor masonry structure consists of 10 external views with openings and
six internal walls.

® FLCL LT - olEN
)
pe - ” :

oxé | Movrehonoingn  Eppévian yakeia  Mhaxse
ooy Kikdog Toko MoAdywve | Metapopd Aviypawn Mepurtp

LA LOQBOX 2 XA v |
AcSopéva Epyon s x

AZON 442, 40634,00 7 KANABOT 1

=  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.
The building will be considered as anchored to the base.

= Regulations

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

= 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 Xl 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).
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(6)Erz+(node torsional moments, derived from node seismic forces along ZIl XI axes, offset by the

accidental eccentricity £2etxi.
(7)EY (seismic vertical component —seismic force along y direction- derived from dynamic

analysis).

= 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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1. STEP: 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 w0 -8 e

~
7 Open..

| H Save
Use the L‘ button located at the initialization window, or select "New” i

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 Design)|

Location
Folders: |C a

Drives: | Hec V|

= o ~
£ 2015

£ ACE ERP

£ ACE HELLAS FILES
£ AS

£ Autodesk

£ camtasia_projects
3 cusmel

[ etabs

Metwarle. ..

v Cancel

*.  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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1.1 Masonry library — wall definition:

‘ ! l Inside the “Modeling” unit, in “Libraries” group, the “Masonry”

Masonry command, opens the respective library:

Masonry Arbitrary
Concrete Section

Libraries
Properties of masonry >
Masonry Brick blocks wall - M2 25 cm v Type Existing
- Concrete jacket
MName Masonry Brick blocks wall - M2 25 cm Thickness III Single Sided
Type Load-bearing ~ | | Singledeaf wall w7 Cocrete Steel
C20/25 w 5500 V
Masonry uni Common brick 6x9x19 ~ J—
: m.; 10 om  fRdo,c(MPa)=
Thickness fb=1.6733 fbc=2.0000 £=15.00 EED '
Anchorage | without any additional care ~
Martar Mortar Cement-M2 w

General purpose designed masonry mortar fm=2.0000

wal Pl ouEo | weo | e[|

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 LT ity 1000 || 0.794381

Characteristic strength  fuk0
| )

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

Tensile strength fint (N/mm2) D Equal bizxial compr. strength (M/mmZ) II' ?:am”ffn‘:n”"zl:}“'em“’e strength II'

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”.

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

?
2. The definition for each type is displayed by clicking the —| button on the right.
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In this example all walls are of single-leaf type with dimensional natural stone units 20x20x25

and M5 mortar named, “Wall M5 0.50”.

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".

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.

Resistance calculation from dimensions

Masonry units - Mortars -
Masonry units Mortars
Stones 20x20x50 w Mortar Cement-M1 w
Mame Stones 20x20x50 Mame | Martar Cement-M1 |
Type Dimensioned natural stone units ~ Type General purpose designed masonry maortar ~|| ?
Class I ~| ? Group |1 ~| | ? Resistar |M1 ~ | Compressive strength fm

Mew Save

|zoo ||zoo ||500 ||1.15 |_:

Mean compressive strength fbe

dx (mm) dy {mm) dz(mm) &
o
————
dx dz

Spedific weight & (KN/m3)

MNew
C ive strength fb
ompressive sireng E— ;
Exit
For this example we chose:
1.2 Masonry units
Masonry units
Stones 20x20x50 w
Name Stones ZDKZDKZET
Type Dimensioned natural stone units ~
Class I || ? 1 w7

Group

Resistance calculation from dimensions

dx (mm) dy (mm) dz{mm) &
o
-._._\_.____,_._.—-—'—'
dx dz

|2[J[J ||2[J[J ||250 ||1.15 | 7
Spedific weight £ (KN/m3)
Compressive strength fb

MNew

Save

10

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

For the Strength Calculation from Dimensions, type the dimensions of the masonry unit and the

reduction factor §, is automatically filled by the respective table

Resistance calculation from dimensions

dx (mm) dy (mm) dz({mm) &
o I
._._‘_\_‘.-_._.___,_.—-—'
dx dz

|1un ||zun ||25III ||1.15 |_:

Mean compressive strength fhe

Type the “Compressive Strength” fbc, which is the average value of experiments regarding the
compressive strength of the masonry units and the “Specific Weight £”.
The “Compressive Strength” fb is automatically calculated by the program.

Specific weight £ (KN/m3)

Compressive strength fb 0,20

MNew

Select to store in the masonry library this masonry unit.

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

11
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1.3 Mortar

Mortars

Mortar Cement-M5 v|

Name | Mortar Cement-M5 |

Type [Generd purpose designed masonry mortar V ‘ [l General purpose designed masonry mortar
) ) General purpose prescribed masonry mortar
Resistar Compressive strength fm Thin layer masonry mortar

nghtwesght mortar of density <=800 Kg/m3

o s 130

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.

Select I Save and | Bt to return to the masonry library, where you can select the

new masonry unit, which is now located in the list.

1.4 wall

Masonry uni Stones 20x20x25 v

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 masonn I:E bt
Masonry Brick blocks wall - M5 50 cm w Type Existing
| - Concrete jacket
MName Masonry Brick blocks wall - M5 50 cm Thickness II' Single Sided
I Type Load-bearing ~ | Doubledeaf wall 7 Cocrete Steel
| C20/25 v 5500 v
1| Masonry uni| Stones 20x20x25 v
- : a:. ;Elm fRdo,c(MPa)= 0.00
' Thickness fb=9.2000 fbc=8.0000 £=26.00 | !
H Anchorage | without any additional care
1 | Mortar Mortar Cement-M5 ~ -
| General purpose designed masonry mortar fm=>5,0000

wal ? L1 (cm) El t1 {cm) El t2 (cm) D

Shell Bedded Wall
Total width of the two mortar strips g {cm) a ?

tef=25.00 k=0.45 fk=3.4479

Filled vertical joints (3.6.2) ?
[]Bed join of thickness =15 mm
Masonry uni Stones 20x20x25 e
Thickness (Equivalent)
Thickness fb=5.2000 fbc=8,0000 £=26.00
Spedfic weight (KN/m3) E
Mortar Mortar Cement-M5 ke
Compressive strength fk 3.44790:
General purpose designed masonry mortar fm=5.0000 Masonry units -
e e , Modulus of elastici .
wal p temfo | uE)o | 2@ o | R | o o 3.44790:
|hef=25.00 k=045 f=3.4478 Characteristic strength fuko
(N/mmZ)
Caoncrete infill ; Maximum shear strength
fick 2) Thidkn a
(Nfmm2) Thickness MNew fukmax {Mjmm3) 0.41%
C20/25 20 4]
Save Flexural strength fik1
L ) (M/mmz2)
Data reliability level T Execution control .
KL L:Limited ~ | dass 1w Exit Flexural strength fick2
(N/mm2)

Tensile strength fint (Nfmm2) IZ' Equal biaxial compr. strength (N/mm2) Izl ::E[N”;r:nomﬂ'lzli;essive strength II'

Name: Masonry stone wall M5 0,50 (typing)
Type: Double-leaf wall (select from the list)

Masonry Units: Stones — stones drilled (defined previously) and
Thickness: 25 cm
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. e

Mortars: Mortar cement-M5

Prescribed Masonry Unit fm is automatically updated.
General purpose designed masonry martar fm=>5.0000

Double-leaf:
Thickness (Equivalent): 50 cm

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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1.5 Modeling:
1.5.1 Insert a dwg file and line recognition

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

The procedure is as follows:

. Enter a plan view in DXF or DWG file format by using the .‘ impot command
Hde@eo "R VUB -
2 Basic Modeling View Tools Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons
Ve PFL B SO X A M YVed @
Concrete Steel | Concete Steel = Footing T Section Sf Masonry Node Member  Elemen on Templates Mode! Checks Model | Masanry

Infil v rom DXF/DWG ¥ Report Infe

e B ent Elements Add-c

X0 Z200RBQAY 7 A
Project Data 2 x
e
Z Lines
¢ Arcs
= Circles
™ Beams
B Columns
4 Footings
il A Nodes
Mathbeams
1 MathColumns
Surf 2D
5 Surf 3D
< Slabs

(AProject

Select in sequence the fimits (lines. arcs) of the surface. Right diick for completion  WCS 545.1,-216.0. 3000 GRID

©.  Usethe command “Layers” to open the list of the design layers.

Layers
v

DW —
lowe ) Move

:o Delete

Layers

DXF
. & Freeze Layers
ﬁ Rotate

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

14
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Impaort File Layers by

[H—— I Select All

prov-3 Cancel Option
s-seala

Visible

Comven Lines -
Arcs

s-scala-kagelo
s-seala-lept
s-walls

SWE
s-ypost-hatch

tog-oria olk.

o % O o0 oo oog

*. Using this command, all lines belonging to the dwg layer "TOIXOS", converted into
drawing lines of SCADA and so is recognizable by the command "Front View
Identification", explained in detail in the next chapter.

~  Properties o x
R ANE R ~
Layer ( Lines circles )
Color 2
[=l' Start point 114212, 0.0, 10..
X 114212
Y 00
z 108.44
[= End point 1121.33, 0.0, 90..
X 1121.33
Y 00
z 907.68
v

15
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IMPORTANT NOTES

Al

- :
t. In case that you do not have a .dxf or .dwg file, you can design Modeling

the plan level directly to the XZ level of the SCADA a/’ @ C @

environment. _ .
Line | Circle | Arc Polygon

- v - -

Draft
*. The dwg file auxiliary file, inserted in the SCADA environment in the active XZ level

identifying the origin to the upper left point of the design .

. Lines and polylines defining the static walls, to be recognized as SCADA’s lines, should
belong to a separate layer, and using the command "Convert Lines, Arcs" to obtain the
identification.

1.5.2 Front view identification

In “Modeling” select the command “3D”>>“Front View Identification”, and use the window
to select the entire floor plan.

0.‘3&&3"' -AVE -

Tools  Slabs  Loads

GEPFL B

Concrete Steel | Concret

Project Data
Hae
Z Lines
¢ Arcs
= Circles
™ Beams
8 Columns
< Footings
+ A Nodes
Mathbeams
I MathColumns
Surf 20
5 Surf 3D
< Slabs

wcs 13420, 175, 3000 GRID

16
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Right click and opens the Templates window:

® Hde@e "R8VUE -

aaaaaaaaaaaa Tools loads  Analysis  Post-Processor  Members Design  Drawings-Detaling  Addons

Vit’ié !... I")-(/

Concrete: Steel || Concrete ooting Sa(‘cﬂsrp asonry Node .f~rer (E'v\e

eati
DXF/DWG ¥

/// -'-Oil»\’))(_.i/.‘-{‘/.;"~5--inl:l>< AR RRQAY| VAT

®
Project Data = [~
B
Lines @ w|
¢ Arcs /
= Circles 000 1
™ Beams
B Columns
< Footings 232 3 #
3 A Nodes Piovity Valie
Mathbeams 7
I MathColumns Numberoffront. 16
Surf 20 Alongy 1
® Surf 3D Distance y 30000
< Slabs Width (cm) 3000

Thickness (cm) 2000
Positon Angle 00

Lyl (cm) 30000
Divide

Startx (cm) 114212
Staty(cm) 10844
Lengthicm) 54092
e 18129
) 00
Width (cm) 3000
Thickness (. 2000

e [ = 858 ol 8l 8l 8]

s (ines. arcs) of the surface. Right dick for completion ~ WCS 17125, 2586.1 . 3000 GRID

The program automatically recognizes the geometry of the floor plan. Proposes by default the
height and creates the views as to the Universal axes.

17



«MASONRY BUILDING — ASSESSMENT (EC8-3)»

Property

=
MNumber of front ...
Alongy
Distance y
Width (cm)
Thickness (cm)
Paosition Angle

Ly1 {cm)

Divide
=

Value
16
300.00
6000
20.00
0.0

300.00

SCADA Pro”

Structural Analysis & Design

The user must define the number of floors and the
~ individual altitudes, the thickness of the walls and
openings on each side.

Property
Divide
=
Startx (cm)
Starty (cm)
Length(cm)
Angle
Height(cm)
Width (cm)
Thickness (...
Opening
=
Startx (c...
Starty (c...
Width({cm)
Height(c...

Startx (cm)
Starty (cm)
Length(cm)

A v

Start y (cm)

Value

114212
108.44
540.92
181.29
0.0
50.00
20.00

1

200.00
0.0
100.00
220.00

95.15
132.03
506.32

BT

After completing the process for each view and each opening, click the OK button.

18
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! 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 Value pr————
e s WS T
= ~ N [Fosorry s w15 S00n ey
Type Load-bear: Single deaf wal ? Cocrete 5
Mumber offront .. 16 " S

Masorey un Stones 20x20x25 =T
Alon gy 1 Thdress [0 | #9200 fc=8.0000 c=26.00 M:m'w' - 2
Withaut ny addtonsicae

Distance 4 30000 s :::‘cl::;:iwwdmwmuh-smr &z
Width (cm) 5000 - T TRETReE T
Thickness (cm)  20.00 sbienll e : |

] [7|Fied vertcal gt (3.6

Position Angle 0.0 A
=] Thickness (Equivalent) 50
Ly1 (cm) 300.00 e mwer—ver— =
=
Divide T
= o B

t. 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”.

@ Afic@as o VUsis - OEN

Mov non  Eppivic pyadcia  Mhsc BacreocMynon  Zdtume.  Mpoceera sy - @S- Q
o i e

#z oo -A8

" Tpoupc Kimhor

LAALOBOX i/ XA T X g I ABRXRAY Y ATE £3Y o %

Babopéva Epyou

ETpux Tpappéc, Kikhou
Xpiopa 1
Enpsio Apxiic 112133, 00, 907.
X 121,
X 00
z 907.68
b1 1142.12, 00, 108,
X 1421
00
z 108

Anapaperpor .. ZF Actopiva Ep.., | <

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

19
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5 39

|Layers| | Copy Paste
Level _Level

L O Delete Import File
= Delete Import File
o

ﬁ Rotate

*. Use Delete command to cancel the auxiliary file.

1.5.3 Mesh Group Definition:

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

Ll X

| 30 Masonry Mode Member
i Infill ~

é% 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 ot
Description | PLATE | Material | Masonry “| Type Maszonry stone
Element Ks (Mpa/cm) (®) Isotropic () Orthotropic Angle D
Plate ~| 300
349790264 1.37916105€
Density Width (cm) Thidness  Ex(GPa) | 3447302642 Gy (GPa)
Descriptions [ IMesh Ezz (GPa) 34479026542 atx*10-5
Mesh Groups []Flat Surface vay(0.1-0.3) I:I aty*10-5 i
1P 51/1/3(2)
2P 51/2/3(2) wxz(0.1-0.3) |0 aboy*10-5 1
3P 51/3/2(2) Y
ap 51/4/2 vyl 1-0. 3 0 Exx = = Eyy *
5P 5152 yz( ) | Exx ®wxz = Eyy ®uxy
8P 51/5/2(2)
I Redefinition I )
Steel Reinforcement o
Del From List
5220 =
MNew Exit
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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.

Redefinition |

Click the I button to update the mesh and store any modifications.

= Mesh sub-Group Definition:

Descriptions [ IMesh
Mesh Groups [ ]Flat Surface

1P 51/1/3(2)
2P 51/2/3(2)
3P 51/3/2(2)
4p 5142
5P 51/5/2
6P 51/6/2(2)

The derived from templates mesh model comes along with the Mesh group (1 PLATE) and a
surface for each view.
In the Surface name  1F 51/1/3(2) :

e The first number is the number of the view,

e The P letter stands for flatness

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

Activate the i Mesh and select a surface. The fields are updated accordingly by the defined
values of the selected surface,

Plate Elements Creation >
Description | 51/1/3 | Material | Masonry ~| Type Masonry stone
Element Ks (Mpa,cm) (®) Isotropic () Orthotropic Angle 0
Plate w | | 300
3.9447902642 1.37916105€8
Densty  Width(am)  Thdmess  5(P) Gry (Gpa) [ 137916105
0.0 |30 | |50 | Eyy (GPa)  3.447802541 e (Njm3)

I

Descriptions Mesh Ezz (GPa) 0 abc*10-5

Mesh Groups Flat Surface viey(0.10.3) D R -

2P 51/2/3(2) wxz(0.1-0.3) 0 aty*10-5 1
3P S1/3/2(2) Y
4P 51/4/2 wyz(0.1-0.3) 0 Exx *vxz =Eyy *
P Sijals yz(l j | Exx ®wxz =Eyy *vxy
6P 51/6/2(2)
Redefinition )
Steel Reinforcement
Del From List
5220 e
MNew Exit
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Enabling in this way the modification of any parameter (name, density, width, thickness type etc.)

regarding the selected surface. Finally, click Redefinition to apply the modifications.

1.5.4 New Mesh sub-Group Definition for the slabs modeling

For the slabs modelling, turn to the two-dimensional display and with the help of/, display the
1-300.00 - |

floor plan level

g ]!!- ):( /

Then select “3D”>> “External Boundary” and left click to select the | - ' Mla;;ﬂry Node Member
lines of the first boundary and right click to complete. Repeat this
process for all four slabs: i) Mesh
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Insert Surface Element Insert Surface Element X
Description 517 Description |S1B
Element Ks (MPajem) Element Ks (MPajcm)
Width (cm) Thickness Width {cm) Thickness
Insert Surface Element Insert Surface Element X
Description |STQ Description ‘820
Element Ks (MPa/cm) Element Ks (MPajcm)
Width (cm) Thickness Width (em) Thickness

The characteristics of the first mesh subgroup are displayed in the dialog box. The active “Flat
Surface” command means that the surface belongs to the level.

Set the grid parameters of each slab:

-Set, width and thickness (30, 20)
Press the OK button.

s Mesh

Returnto command to see the new sub-groups “S17-20” containing in the PLATE group.
Plate Elements Creation X
Description 517 | Material| Concrete ~ | Type c20/25 ~
Element Ks (Mpa/cm) (@) Isotr|greel Stondard opic Angle 0
Plate W, 300 Steel Welded
Timber Profiles 12.0833
Density Width (cm) Thickness B (GhTimber Users-Profilest Gy (GPa)
Masonry
0.05 ~ ‘ 30 J ‘ 20 | Eyy (GP3) Y € (kN/m3)
Descriptions %Mesh Ezz (GPa) 29 abe*10-5
Mesh Groups Flat Surface wy(0.1-0.3) aty=10-5 1
1 PLATE 10P S1/10/3 ~
11P 51/11/3 wz(0.1-0.3) 0.2 aby*10-5 | 1
12P 51/12(2 il
13P 51/13/2 0.1-0.3) 0.2 * oz = Eyy *
1-0. b Exox =E
14P S1/14/2(1) W ) | Ve =HyY vy
15P 51/15/2
Redefinition
Steel Reinforcement
18P 518 Del From List
19F 519 5220 o :
20P 520 v News Exit

Activate []Mesh ,

Redefinition
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é{f} ]" ):( / Select the Calculation command. In the dialog box that opens, the

3D || Masonry Mode Member

mesh list contains the 1PLATE group and its respective surfaces.

- Infill -

;-‘:;‘.f.: Mesh Mesh Calculation
1 PLATE

@ External Boundary -

il Number Visible Colour o
1 51/1/3 = 6 X

iﬁ:,‘-) Holes 2 PLATE(1) & 36 X
3 s1/33 H 36 X

& Paint 4 S1/4/2(2) & 6 X

i 5 s1/52 © 36 X

& Eit 6 si/elz K 36 X

Qe 7 s17/p2 H 36 X
8 si/8f2 = 6 X

@Calculate 9 si/9/2 = 6 X
10 51/10/3 & 36 X
11 s1/11/3 = 6 X
12 51/12/2 = 6 X
13 51/13/2 & 36 X
14 S1/14/... & 6 X
15 51/15/2 = 6 X
16 51/16/2 & 6 X

Exit

X

Calculation

Change Direction | Auto

XY |Z LINE

X |0 0

Y |0 0
e Jf ]
Select All

Visible Non Visible

Creating Holes in the
Column’s location

Cancel - Delete

Holes Lines
Point Properties

Mesh Math Model

Calculation

The l

I command creates automatically the surfaces for all views.
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1.5.6 Mathematical Model calculation:

Tools Slabs Loads Analysis Post-Processor Member
_— — 4 [ RN | =4
-I [ 1 i J.H'QI
am Beam-Column Beam Beam Column Definition | Calculation
jeam Connection~ Break Merging Adjustment -
Jral Elements UCS - WS

To create the mathematical model of the structure, from “Tools” unit select “Calculation” and
click OK on the dialog window that opens:

Mathematical Model ot

Select Regulation (inertial)
EC2 -

Change Regulation

(®) Calculation () Inertia
() Redefinition

Calculation of Inertia -
Surfaces with the Boundary
Element Method

Cancel
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As soon as the mathematical model is created, the local axes and their direction (in respect with
the global axes) must be redefined.

T
B
Switches

View Axes

Inside the unit, in command, activate the 2 Loc! option.
Return to the “3D Mesh >> Calculation” command, and in the dialog form, select all the

Select all . .
surfaces through the == command and click %! to adjust local axes of

all the surface finite elements of the plate to have the same direction.

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

- for views where the x local axis is parallel to global X, leave X

- for views where the z local axis is parallel to global Z, press Z

- forviews that are not parallel or perpendicular to the global axes, leave X, because the
main reinforcement direction is automatically defined.

In this example:
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- ApiBpag Opaté  Xpopa o
1 sy13 H 36 X
YTOAOYIOHOG OpéSwY MAEyHATWY 2 s1/2/2(1) & 36 X
+aTe v e 3 s1/3f3 H 36 X
S ANap dopds | Auto 4 S1/4/2(2) & 36 Z
2 1 '“_“““ 5 sifsf2 6 Z
Aoxi | Tolog
] x[o o 6 si/ef2 = 36 X
o
» 56 ik . 7 sif7f2 & 36 Z
) * 36 0
* i x 8 si/sf2 = I
» s x St 9 stjaf2 36 X
c 36 x Oporé M opard
By e X prEs——— 10 51/10/3 & 36 X
* e x
he x oo 11 51/11/3 & 6 X
Enpeo WebTrpreg.
xS 12 s1/12/2 & % z
[y e———
13 51/13/2 & 6 7
14 S51/14/... & 6 7
15 s1/15/2 & 36 Z
16 S1/16/2 & 36 Z
17 S17 £ 36 X
of 18 518 £ 36 X
19 519 £ 36 X
20 520 £ 36 X

Exit

e Click to apply the modifications and close the window.

L=

Multiselect
Finally, for this example, we want to consider it Fixed at its base. So, using the command = Edit
=

and the window selection| , select all nodes of the foundation level and Fixed them.

Properties X

Member Propetties  ElementReleases  ElementRigid Offsets  Draw  History
Materisl ~ Cross-Secfion  Cross-Section Details Member Type
Node Spring

Fixed 0 0 KN/m

Fixed 0 o KN/m
Fixed 0 o KN/m
Fixed 0 0 kNm/rad
Fixed 0 0 kNm/rad

Fixed 0 0 kNm/rad

Newhiassr | | Siveosets | ]

Coordinate Recalculation
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2. STEP: LOADS DEFINITION

2.1 Manually imported:

Slabs | Loads | Analysis  Posth “Member Loads” commands’ group contains the commands for
e 1_' " = insert, edit, view and copy the loads of members, nodes and
[TTORTY 1) i,

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:

° Selecihe command

e Use [ and select all the nodes of the upper level

Insert Loads

LoadCase  Deadload ~ || Group |Group 1

Load Property
Load Type Load Kind

Plate

Description ‘

0

0
Apply Te Localz

LC LG Description Insert

] clearList

Clear by Select

Cancel

e Right click and in the dialog form:
Select: Dead - Plate, Pressure,
Type: 1.5 KN/M2
Press: Insert
then
Select: Live - Plate, Pressure,
Type: 2 KN/M2
Press: Insert
Click: OK to apply the defined loads
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e Select to display the loads:

2.2 Load Destribution on the Surface
%; The new version of SCADA Pro comes with a new tool for the automatic distribution

and application of loads on mesh areas.

Tools

‘ @; Load distribution on the surface

Analytical description on how to use this command can be found in chapter 6 “LOADS”.
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3. STEP: ANALYSIS

3.1 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 a Eurocode analysis scenario, so that SCADA Pro will perform
the analysis by the provisions of the Eurocodes.

9" r Move to “Analysis” unit and from the “Scenarios”
EC&_General Dynamic (2) v .
/ command group, click “New” to create an Eurocode
New Active Scenario Run . .
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

Advanced
21 ICuthlII-McKee[]I) \I Multi—ThreadedSUIver

[ ] Disable Mame |
Seismic E.A.K.(Static) (0) Analysis  EC8_General iy
Seismic E.A.K. (Dynamic-eTi =
EC8_General Dynamic Type Dynamic v
Froperties
Elements Modes
Load Cases Masses
Mews Update
Exit

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

Attention!

The Current Analysis Method is Incompatible
dueto (Rigid Link Constraint Absence).,
Proceed?
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Seismic Actions Calculation - Analysis - Checks >
2 Parameters Mass Centers {cm) "
3 .
Automatic Procedure Level ¥ 7 A
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
OneI Initalize data | to update the parameters of the current scenario
Two Parameters to define the analysis parameters

ECE Parameters

Zone [T~ i

%) 5

Response Spectrum
Structural Type g
l ax [

3.3

Confined masonr

{iames type a

Caonfined masonr
Reinforced masonry
Low seismity masonry)

X | Concrete Moment Resisting Frames

3.2.2.(5)

Interstorey Drift Limit

Spectrum
Response Spectruml Dlesign ~ IDuctiIity Class
Herizontal bo| 2.5

Update Spectrum

z

Seismic Area Characteristic Periods
Seismic Areas Spectrum Type Horizontal Vertical
Zone |[I w2 tQ
Soil TB(s) |0.15
Importance B | TC(E) | 0.5 |D.15 |

e

DCM ~

v [1/35 |az [J 35

Moment resisiting frames type a

~ I Concrete Moment Resisting Frames

0.005

Vertical b
Sd(T) >= a"g

Apply seismic actions on Levels XZ

Dewn g -0,00 ~ Up o 1-30000
Dynamic Analysis
Egenvall Accuracy | 0.001
Spectrum Participation factors
PFx [] © pry [] O pFz [] ©
Acc.Eccentricities sd (T)

sdmg [ 1
emx []/0.05 | =y

sd(v) [ !
emz [] 0.05 | %z sdan [ 1
Bays Setbacks
% [Jone X All the other cases

Z [Jone 7 All the other cases

“

Default Cancel

walls KANEPE

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

Automatic P d
I utomatic Procedure Level ¥ v

Procedure

wf Mass - Stiffness

0 - 0.00 0.00 0.00
1 - 300.00 248.50 | 300.00
wf Regularity

Regular

[ 1inPlan

In Elevation

| Equivalent

« Analysis

Initialize data Exit

0.00
443.92
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3.2 Combinations

EC8_General Dynamic (2) v

With the

Active Scenario

dialog form that opens click Default Combinations

coefficients of the dynamic analysis according to Eurocode.

Click “Save”, to store the combinations file inside the folder

during the “Post-Processor” and “Member Design” process.

SCADA Pro”

Structural Analysis & Design

scenario activated, select “Combinations” and in the

, to fill in automatically the

of your project to use it later on

Load Groups Combinations *
Ultimate Serviceability
w o [13 e [ | veE [1 | w2 [o3 ‘ [ syG+yQ+Eyyoq [Fz6+Q+5p0Q Calculation
EGHY1Q+EW2Q M E2G+wi1Q+mw2q
vQ 15 E0.3 | 0.3 ) %
‘ | ¥ | | Wind - Snow A z6+E+Eyw2Q Hlzc+zy20 Delete Al
Type Direction LC1 Lc2 LC3 LC4 LCS LCE LC ™~
Scenario EC-8 Gree.. j EC-8 Gree... j EC-8 Gree... ﬂ EC-8 Gree... ﬂ EC-8 Gree... j EC-8 Gree... ﬂ EC
Load Case 1 2 3 4 5 & 5
Load Type G ﬂ Q ﬂ ExD ﬂ EzD ﬂ Enx ﬂ Erz ﬂ Eyl
Actions ﬂ Category Aﬂ ﬂ ﬂ ﬂ ﬂ
Description
Comb.:1 Ultirnate d Mo j 135 150
Comb.:2 Ultimate j Me ﬂ 1.00 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 ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 1.00 0.30 -0.
Comb.:53 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 j 1.00 0.30 1.00 0.30 1.00 -0.30 -0.
Comb.:7 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 -1.00 0.30 0.3
Comb.8 Ultimate j Dir, +X j 1.00 0.30 1.00 0.30 -1.00 0.30 -0.
Comb.9 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 0.30 -1.00 -0.30 0.3
Comb.:10 Ultimate j Dir, +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 -0.
Comb.:11 Ultimate ﬂ Dir, +X ﬂ 1.00 0.30 1.00 -0.30 1.00 -0.30 0.3
Comb.:12 Ultimate 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
‘ Save As X
L <« Local Disk (T:) » a5 » scaanal v |8 Search scaanal -l
Organize « New folder == v
[ This PC o Name Date modified Type
= A360 Drive ScenDD0 2/23/2016 4:00 PM File folder
I Deskiop Scen02 2/23/, File folder
2] Documents || default.cmb 2 2 CMB File
| | EC-8_Greek Dynamic (2).cmb 2/23/20164:06 PM  CMB File
‘ Downloads
J’] Music
&=/ Pictures
ideos
‘i Local Disk (C:)
¥ Metwork v € >
File name: | EC-8_Greek Dynamic (2).cmb w
Save as type: | Scada Combination(*.cmb) ~
= Hide Folders Cancel
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Post-Processor 4. STEP: RESULTS

4.1 Deformed shape of Model:

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

Q Load Combinations b
L

Combinations
Select and calculate (click Calculation) the Load

combinations that you previously saved (Select the File). Load

L

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

Calculation

|
- Cance|

Diagrams-5tress Contours

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 bt

Plate Hemert | Defomations | DY  loadCase ~ 1 |30 Member ~ | 1: Pick | SelectAl | ClearAl | 77

At the bottom bar activate:
LIMITS COL LOGHITUDIMNAL  PHYSICAL BAR WALUES

Or, select to see the Deformed Model by Eigenvalues, choosing the Dynamic scenario and the
Color gradient:

Deformed Model x

Eigenvalues

oad Case No:1 As3 Lc=1

Scenery Type of Dynamic
EC8_General Dynamic Dynamic v
Eigenvalues |1
[“IColor Gradient
Magniication Tmm= | m
Dwecton Animaton Step (%)

10 Cancel
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Members Design | | 5. STEP: MEMBERS DESIGN

5.1 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 }f
. MNew
Ype EC2-EC3 ~ . . .
Move to “Design” unit and click to
Ll create the desired scenario by selecting EC2.
Design Delete Enter a name and click “New”.
[Jconcrete [] connections
Steel
et [Istee Apply
-
EC2-EC3 eurocode - (‘
Para-
) . ' Active Scenario .
Select the considered scenario . and and click Ll

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} Utk | |Serv. K[| 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+1.00Lc 3+0.30Lc4+1.00Lc5-0.30Lc6+0.30Le7  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+0.30L7  ULS X
1062y +1.00Lc1+0.30Lc 2+1.00Lc3+0.30Lc4-1.00Le5-0.30Lc6-0.30Lc7  ULS B
< >

Level Mutilirs 1/(16) | [EC-8 Gresk Dynamic 2).cmb ~|

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
0K Cancel

35



«MASONRY BUILDING — ASSESSMENT (EC8-3)» SCADA Pro”

Structural Analysis & Design

5.2 Masonry structure checks according to Eurocode
Masonry
Design ¥ MNew masonry building (ECE)

Assessment (EC8-3)

SCADA Pro implements the provisions of EC8-3 for assessing masonry buildings under seismic
loading. The recommendations of the regulation applied to masonry that resist lateral forces
within their level. These are both pier and spandrel of a wall.
The checks are made for each section of pier/spandrel, where the predominant intensive size is
either:

e Axial force and bending, either

e Shear force

Resulting the critical failure of the wall element, is calculating respectively the bearing capacity
for all three Performance Objective A, B and C.

Assessment (EC8-3)
Select the command
In the dialog box that opens, the user must identify the parts of the walls such as described in
"New masonry building".

o

| Description | A-DL
[ Iem] E' Pick
h{cm) E' Pick
Support: 4 Sides w
New Update
Delete Reinforcement
Check Total Check Results Total Results Exit

. 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
wall).
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Edit Layers x

p— Lines dircles Levels XZ - Storeys

New Update

Number visible Editable  Colour Select All
Lines circl les o £ 2
10 Deselect All
Concrete Jackets 6

31
37
38

isible
Concrete Beams

Concrete Foundation Beams
Hon Visible
Footing Connection Beams
Footings 12 Editable
34

34 v | | HNon Editable

LR RS R
[N I I G G

Steel_Columns

Steel_Beams
Delete Data

All Model By Level X2 By Layer | []Model Only Cancel

Define the walls typing one description (at least four characters and numbers) and press "New".

\(cm) 0 Pick Use these fields to define the geometry of the considered wall:
Click the first “Pick” to define the length of the wall by left clicking
hizm) |0 Pick 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
Q definition). After the starting point is clicked, an elastic

chord emerges from it, waiting to link it with the ending

Q point (second click).
o

In the 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).

i
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l{cm) | 1000 Pick The values are automatically assigned to the fields “I” and “h”.
h{cm) | 300 Pick
Note that:

. The identification of pier/spandrel comes automatically by the program. Means that the
user defines the whole wall including the openings and the program checks automatically
separating the piers and the spandrels (means the wall portions above and below the
openings)

Complete the definition of all the building's walls. Then select Performance Level/.

Press Check to check each section of pier/spandrel of the selected wall.
Total Check command makes checks for each section of pier/spandrel of all the defined walls.

*. Pier and Spandrel strength checks are made regarding forces and deformations, for each
section, depending on the Performance Level.

Assessment of masonry building (EC8-3) X

GEXY TR IE

XL PmwmE X ) R RAY
4444 v Performance

RoporC Objective
Description | 4444 A-DL v

Kem) |76999] | Pick || check Rao D Vil Vi2 Ved du
h(cm) 300 Pick 4444 0.324... 3.86 96.94 172.04 3143 0.000
Support: 4 Sides v

New Update
Delete  Reinforcement | <

Check

Total Check Total Results

After completing their strength checks regarding forces and deformations depending on the
Performance Level, display the "Results" for each wall or through the "Total Results", all of the
walls.
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Assessment of masonry building (EC8-3) X

111 Performance
Objectve

A-DL v

Description | 1

I(em] | 769:99] | Pick Check  Ratio 2
hm) (300 | | Pk || meri 0309 1. ne

Fler2  1144.. 2 0.4 2097
Pier3  0.23L.. 1. 025 2675
e Update || Lintel1 1.057.. 0. 0.03 1185

Support: 4 Sides -

Delete i

Check Total Check Results Total Results

In “Ratio” show the adequacy ratios, where rises the possible need to reinforce.

6. STEP: STRENGTHENING

SCADA Pro offers the possibility of strengthening the masonry with:
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= simple or double of reinforced concrete jacket to increase the compressive and the in-
plane shear and flexural strength of the element
= Textile Reinforced Mortar for in-plane shear strength

After completing the checks through the "Masonry Assessment" printing files, you can read the
characterization of the failure and strengthen accordingly.

Calculation's Printout it
Availiable Chapters Printout MNumber of Pages
-General Assessment of Wall:1111 | | Building Data
Analysis Assessme
Design Assessme | T Page: 2|
Reinforcement Assessme | Wil : 1111 | ssessmont |
Steel Assessme Dimensions Length ) =7 70m) Haight (h) =3 00(m)
Timber Mame Masonry stons wall - M2 50 cm
Assessme Type : Single-Leal Wal
" Masonrv A Thickriess (equrvalent) tof = 50.00
[=-Masonry Assessment SSESSIG Patial factor for masorey = 220 ECE (824.3) ECE (896.3)
- nr - b
1111 Limit State A-DL
2222 Krowbedge Level KL Lemited CFm= 135
3333 Masonry properties : Charact. compreasive strength fic (Nmm) B 262
4444 Mean compressive strength fm (N'mm2) B 11z
G666 Charact. initial shear strength fvk0 (Nmma) B 010
8888 Mean initial shear strength fum (W men2) = 015
Maximurn shear strength fviomax (W mend) 5 0.0
| 9998 " = _
- Bi i Shear foece capacity Shear force capacity
Bill of Materials Heght Thick (Capacity conirolled by lexun) (Capacity controlled by Capaciy mm
ole ness T nat
(=] Ha D N wd v D fed vr
P e | ey | 0 || oo | e | owea | g —“—f"
.1_ 300.0 200] 1839] 1506 0.5] o7 0.2] 1506 4% 225 Flaxure
2| J000| 00| 00| 2000] Q08| 09| 01| 200 745 00| Flose
3| so0n| 200] %8s 1a4| 04| 08| 03] 14 46| 27| Flewee |28
|
Fior strength checks {in terms of drift or force]
Liemvit stste af DL Limit states of S0 oF NC Suff
tarms of Fi terms of Drify utfi
e w[:: \:r = ] ] W “ :- 'nm 7] cion
kN | b | VoIV gy | gmem) | e | ) | fmd) | ) [ Sed | Y
1 o1 02 0.558 Yus

6.1 Strengthening with concrete jacket
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To strengthen a wall with single or double jacket, in “Masonry” Library define the characteristics
for the concrete jacket. Automatically change all the characteristics of the initial wall also.

Properties of masonry

Masonry stone wall - M5 50 cm

Name Masonry stone wall - M3 50 cm
Type Load-bearing ~ | | Double-leaf wall w ?
Masonry uni Stones - stones drilled 20:20x25 ~
Thickness fb=8.0000 fbc=8.0000 £=20.00
Mortar Mortar Cement-M5 b
General purpose designed masonry mortar fm=>5.0000
wall ? L1

o]l ] e[ ]
Shell Bedded Wall

Total width of the two mortar strips g (cm) 0 ?

tef=25.00 k=0.45 fk=3.1266

Masonry unj Stones - stones drilled 20x20x25 b
Thickness fb=8.0000 fbc=8.0000 £=20.00
Mortar Mortar Cement-M5 b

General purpose designed masonry mortar fm=>5.0000

El t1 (cm) El t2 (cm) El

tef=25.00 k=0.45 fk=3.1266

wall ? L1

IR Wil fek (N/mm2) Thickness

C20/25 ~ 20 0

Data reliability level Execution control

KL1:Limited B e Lo

Type
Concrete jacket
Thickness Double-Leaf
Cocrete Steel

C20/25 b 5500 b

Existing ~

a:,f o fRd,c (MPa)= 0.30

Anchorage |Without any additional car

u

T

—t

Masonry units -
Mortars library

New

Save

[]Filled vertical joints (3.6.2) ?
[1Bed join of thickness =15 mm

21.42857

11.74376
Modulus of elasticity [1qgg || 10.80468
(GPa)

Characteristic strength fvk0
(M/mm2)

Maximum shear strength
fukmax (N/mm2)

Flexural strength fikl
(M/mm2)
Flexural strength fuk2
(M/mm2)

Thickness (Equivalent)

Specific weight

Compressive strength fk

Set a new name for the strengthened element and save it for using it later, defining the reinforced

wall.
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Properties of masonry

Masonry stone wall - M5 50 cm ~

Name REINF/Masonry stone wall - M5 50 cm| |

Type Load-bearing ~ | | Double-leaf wall w ?

Masonry uni Stones - stones drilled 20:20x25 v
Thickness fb=8.0000 fbc=8.0000 £=20.00

Mortar Mortar Cement-M5 b

General purpose designed masonry mortar fm=5.0000
o Juenle | eel ]
Shell Bedded Wall

Total width of the two mortar strips g (cm) 0 ?

wall : L1

tef=25.00 k=0.45 fk=3.1266

f
Masonry uni Stones - stones drilled 20x20x25 ~ L2

Thickness fb=8.0000 fbc=8.0000 £=20.00
Mortar Mortar Cement-M5 b

General purpose designed masonry mortar fm=>5.0000

El t1 (cm) El t2 (cm) El

tef=25.00 k=0.45 fk=3.1266

wall ? L1

IR Wil fek (N/mm2) Thickness

New
C20/25 20 0
Save
Data reliability level A Execution control
KL1:Limited B o 1w Exit

Masonry units -
Mortars library

X

Type Existing
Concrete jacket

Thickness Double-Leaf

Cocrete Stes|
c20/2s e S500 e

q;; o fRd,c (MPa)= 0.30

Anchorage |Without any additional car

-

Filled vertical joints (3.6.2)
[1Bed join of thickness =15 mm

Thickness (Equivalent)

Specific weight

Compressive strength fk

Modulus of elasticity
(GPa)

Characteristic strength fvk0
(N/mm2)

Maximum shear strength
fukmax (N/mm2)

Flexural strength fikl
(M/mm2)

Flexural strength fiak2
(M/mm2)

Open Mess 3D command and Calculation to identify the sub-groups that need reinforcement:

Mesh Calculation

1 PLATE

Calculation

S1/1/3
PLATE(L)
51/3/3
51/4/2(2)
51/5/2
51/6/2
s17/2
51/8/2
51/9/2
10 S1/10/3
11 s111/3
12 s1/12/2
13 sif13f2
e S i
15 si/15/2 #
16 si/16/2 %

R IR B I O B B AR N

Number Visible  Colour

Change Direction| Auto|

Select All

Non Visible

Creating Holes in the
Column’s location

Cancel - Delete
Holes Lines

Foint Froperties
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Then inside the window of the mesh group identify the sub-groups and modify their quality and

Plate Elements Creation
Description FLATE
Element Ks (Mpa/cm})
Flate ~ | | 300
Density Width (cm) Thickness
0.05 v | 30 ‘ 70
Descriptions [ Mesh
Mesh Groups Flat Surface
1 PLATE 1P 51/1/3 ~
25 PLATE(1)
3P 51/3/3
4P 51/4/2(2
5P 51/5/2
6P S1/6/2
7P 51/7/2
8P 51/8/2
9P 51/9/2
10P 51/10/3
11P 51/11/3 v

‘ Material Masonry

Redefinition %

% Steel Reinforcement

Del From List

New

REINF/Masont -

Angle

4.321873747

21.42857142

1

1

1

X

0

~ 0 Type
(@) Isotropic () Orthotropic

Bxx (GPa) Gxy (GPa)
Eyy (GFa) 10.80468436 g (kN/m3)
Ezz (GFa) 10.80468436 ahy*10-5

vxy(0.1-0.3) D aty=10-5

wvz(0.1-0.3) O abey=10-5
wz(0.1-0.3) 0

| B * e = By * vy

5220 w

Exit
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Then, repeat the analysis process, updating with new data, and check again the reinforced wall
to receive new adequacy ratios, until you manage to get ratios smaller than one. The process is
iterative and could be done repeatedly.
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6.2 Textile Reinforced Mortar (TRM)

‘é':ﬂosralln st

Basic  Modeng  View  Toolk  Slal s Analysis  PostProcessor | M esign | DrawingsDetailing  Addons

Lo b 2 BT

v Performance
11 Report o

Desarption [ 1111 Ao v

B Columns Wom) (76995 | Pek | | chasy  pasa o g, e
& Footings hem) |30 P [[n Plane Masonry Shear Strengthenil  with Textile Reinforced Mortar (1AM)
4 A Nodes -
= dbbemn 3 | Desgn Method AT s8R
1 MathColumns L Mesh Renforc Area 0
Surf 20 =
5O Sut 30 Layer's Number 0
< Slabs [OJRenforcement n both sides
Renforcements Dats
Modubus of lastany Ef (@2a) | %0
Effective deformation cf 0%,
Aproject Param. Project Data | | <

PeM 12409, 363900 GRID

Use Textile Reinforced Mortar for in-plane shear strengthening, defined by the corresponding
window for the selected wall from the list.

Select the “Design Method”.
To SCADA Pro contains two methods and you can select between

ACT 549.49R.-13
Triantafillou & Antonopoulos (2000)

Specify the characteristics of the material, based on catalogs and commercial materials.

) ) ) EM4C Sika
! |n SCADA Pro commercial materials have been introduced

By selecting the company and the corresponding material the mesh properties are automatically
filled in by the program.
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Design Method

Materials TRM

QK Cancel EM4C

Design Method ACI 549.4R-13

Mesh Reinforc, Area

Materials TRM

|SikaWrap-350G Grid

Cancel

oK Cancel

SCADA Pro”

Structural Analysis & Design

Then press again the "Checks" button and check the results obtained after the introduction of
the TRM. The software check under shear only the walls and the spandrels that initially failed
under shear. Additionally, the capacity under flexure is rechecked to ensure the sufficiency of the

elements now strengthened for shear.
You can repeat the process until sufficiency is reached.
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; },Assessment of masonry building (EC8-3) X
4
i 11111 v R Performance
i feoc Objective
Description | 1111 A-DL v
Kcm |76999| | Pick | | check Ratio D Vi VR ved duA
; h(cm) | 300 Pick | |Plerl  0.569.. 151 021 2252 -0.12 0
3 Pler2  1144.. 200 014 2997 -1.01 O
. f [Suoports $5kies Y| Per3 0231. 179 025 2675 -0.06 0
4
22— Update | Untell 1.057.. 0.80 003 118 009 0,
e as ool
& : 33 |
L | check |[ Totichek | | Resuts Total Resuts Ext
I a 3 g

SR

RRE:
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