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FOREWORD

The new upgraded SCADA Pro, the result of the evolution of Scada, is a new program that includes all
the applications of the "old" one and incorporates additional technological innovations and new
features.

SCADA Pro offers a single integrated environment for the analysis and design of new structures, as
well as the control, evaluation and enhancement of existing ones.

It combines linear and surface finite elements, incorporates all the current Greek regulations
(N.E.A.K., N.K.O.S., E.K.O.S. 2000, E.A.K. 2000, E.A.K. 2003, Old Earthquake, method of allowable
stresses, KAN.EPE) and the corresponding Eurocodes.

It offers the designer the possibility to design structures of different materials, concrete, metal, wood
and masonry, pure and composite.

With the use of new cutting-edge technologies and based on the requirements of designers, a
program was created with a number of smart tools with which you can create the model of any
constructionprocess it on site and analyze and design the final structure in simple steps, even for the
most complex studies.

INTRODUCTION

This manual was created to guide the designer in his first steps in the new SCADA Pro environment.
It is divided into chapters and based on a simple example guide.

Each chapter contains information useful for understanding both the commands of the program and
the procedure to be followed in order to carry out the introduction, analysis and control of a load-
bearing masonry structure.

THE NEW ENVIRONMENT

In the new interface SCADA Pro uses the technology of RIBBONS for even easier access to the
commands and tools of the program. The main idea of the Ribbons design is to centralize and group
similar commands in the program, so that you can avoid navigating through multiple levels of menus,
toolbars and tables, and make it easier to find the command you want to use.

@E e f- The user has the option, for the most frequently used commands, to create his
own group of commands for easy access to them. This toolbox is maintained after closing the program
and [ e——
you can add and remove commands as well as move it via "quick access toolbar =~
customization". S Ao
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The new SCADA Pro environment displays on the left side of the screen all entities of
the construction categorized in a tree format either per level or for the whole
building as a whole. This categorization easy identification of any element and by
selecting it it is displayed in a different color in the entity. At the same time, the level
to which it belongs is isolated , while its properties displayed on the right side of the
screen with the possibility of modifying them directly. This function can be executed
bidirectionally, i.e. the selection can be made graphically on the vector and the
element will automatically appear in the tree with its properties on the right of the

possible to apply specific commands to each element of the selected tree. The menu

of commands is displayed with the right mouse button and this menu changes depending on the
section of the program that is active.
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The "Properties" list displayed on the right, automatically displays the
properties of the selected item and allows you to quickly change and
modify them.
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1. GENERAL DESCRIPTION

Il Geometry
The ground floor building under study, made of load-bearing masonry, includes 10 external facades
with openings and 6 internal facades.
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Il Materials
For the construction of all the walls of the carrier, a double wall will be used, with natural carved stone
20x20x25 and cement mortar M5, called "Stone wall M5 0.50". Concrete of C20/25 quality will be
used for the slabs and B500C quality steel for the reinforcement. The building will be considered to
be staked at its base.

I Regulations
Eurocode 8 (EC8, EN1998) for seismic loads.
Eurocode EC8-3 for the assessment of load-bearing masonry buildings under seismic loading.

Il Loading - analysis assumptions
Dynamic Spectral Method with homosynchronous torsional pairs.
The loadings according to the above analysis method in SCADA Pro are as follows:
(1) G (permanent)
(2) Q (mobile)
(3) EX (epicyclic loads, earthquake forces at XI, from dynamic analysis).
(4) EZ (epicyclic loads, ZIl earthquake forces, from dynamic analysis).
(5) Erx £ (epicentric torsional moment loads resulting from the epicentric forces of the earthquake
Xl displaced by the random eccentricity *2etzi).
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(6) Erz(epicyclic torsional moment loads resulting from the epicyclic forces of the earthquake ZLI
displaced by the random eccentricity £2etxi.
(7) EY (vertical seismic component -earthquake by y- from dynamic analysis).

Il Comments
All the commands used in this example, (and all the other commands in the program) are explained
in detail in the Manual that accompanies the program.
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2. DATA IMPORT - MODELLING

2.1 Modelling of an existing load-bearing masonry structure:

SCADA Pro includes a masonry library while offering the ability to automatically create load-bearing
masonry bodies from the contours of the floor plan and edit elevations through standard
construction.

! The standard construction tool can be used in two ways to meet all requirements.

:': Dyzr.
Select the icon from the home window or the command k= s at
IINeWII

, to create a new file. In the dialog box that appears, you define the details of your new study.

Méa MehéTn *

Mehétn
Ovopaa [RPFTOIXT | S

Info AnoTipnon unépxouoag ©T)

Beon
Folders: |c:\mele‘te5

Drives: | Hec: V| Metwark...

= o -
= MELETES
T 010817
£ 0217044 oK
=it [ oK |
£ 071614_1
£ 071722
£3 11717
3 1392017 v Cancel

L. The file name must consist of @ maximum of 8 Latin characters and/or numbers, without spaces and
without the use of special characters (/, -, ) (e.g. APFTOIX1). The program automatically creates a folder
where it enters all your study data. The "Location" of the folder, i.e. the place where this folder will be
created, must be on the hard disk. We suggest that you create a folder in C (e.g. MELETES), where all SCADA
studies will be located (e.g. C:\MELETES\APFTOIX1)
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2.2.  Masonry library for wall definition :

Within the "Modelling" Module, in the "Libraries" group, the "Masonry"
‘ . command opens the masonry library:
Toomotia |  AloTopeg
Frupo&EpoTag
BipAwBrkeg
|§1eTnTeg Toyomouag x
| Mo orronABoSopn-M2 25 an v Tunog Yepiorapevn
r - - Maydlag
Dvopa Mnamkr omronhBodopnM2 25 cm Méo ) D T =
Tiinog | hipouca V._Movéqmip(oq_ | 2 Frupdbepa %ahuPag
: C20/25 w“| 5500 ~
MBoowpa | OmranhBog Koo Bx9x19 ~ JE— ]
. - ® 3 [ 10 om fRdo,c{MPa)=
Méyoc {om) fb=1.6733 fbc=2.0000 £=15.00 =
= : AYRUDWOT] | ¥eapic npoofiemm péppva v
Koviaua | TowevroKoviapa-M2 = G AR s

Mevikr|c Epappoyng pe peAsmm ouvBeoeweg fm=2.0000

Avmpitze | 2 | Li(am) | 0 | t1 (cm) | ol | t2(am) |0
Troposing Toiog
Zuvohkd nharog Mopidwy kKowvigparog g (cm) a |2 |
I
Karakopumol Appoi ninpe (83.6,2) | 7
[l opifdvmoc Appsc nayous =15 mm
MBoowpa

Nayxoc (IoodUyvapa) {cm)
Eifid Bapog (KM/m3)
T | vt Aot e o)

MBoowpdToy

Avimpideg | 7 | L‘l{crn}l|l3 | t1 {cm) |0 | 2 {cm) El Koviapdraov '{“gprg;’ Ehexiaining

I Apyakr) Giarurmikn AvToxn
. Rk (hjm2)

Nayoe (cm) o

Kovigpa

IKupODEUa NAMPWOEWG ! Méyiommn SiaTunmkry AvToxn
fok M i
{Nfmm2) Mayoc {cm) Nio | fukmay (Njmm2) 0.108786¢
Cj25 0 a | ; s
Karaympnan Kapmmer Avroyr fkl
Eningdio Mvaang ; Erafipn Nowmked | e | || ifeen)
ETLMepiopiouivil ~ | Shiyyou [~ Efofoc | Kapmkr Avroys fik2
Azfopgva yia Kprmpio Agtoyiac Tagewy - AnoTipnan (/mmz)

Meon BM 1 AvToyn fm
Etpetruamin Avroyn fwt (N/mm2) D AvToyn ot ion Satovikr] ©Awn (M/mm2) D {szn:lmzj e 4 IZI

Where, you either select one of the registered masonry units or create a new one, by typing a name,
selecting the TYPE and setting the corresponding properties for the Stone, Mortar, Admixture,
Concrete Filler and Sheathing. You also define from the corresponding option whether the masonry
is load-bearing or masonry infill.

L. Depending on the selection of the TYPE of masonry, some fields in the dialog box are activated or
deactivated.

?
The definitions of the different Types are displayed by selecting —| on the right.
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EXAMPLE:

Name: walll
Type: Hollow wall with core

1816TrTEg Togomotiag I} *
|Tu'quvaBoﬁnpr'1-M2 25am (|8 Tunog YipioTaiEvn
= = : |8 Mav3lag :
Ovopa |TmuE\-ToNBoﬁour|-f~‘IZ 25cm | it D il’“‘lov:’:ni\mpnq 2l
T otpaumm v abagrovocye s [ 7| scpile Keugor
C20/25 v |s500 w
NBoowpa | ©mmanhBoeg GiatprTog Gx9x19 ~ — 3 i
|. . ACTRIITEG B | m / 10 an  fRdo,c(MPa)= 0.00
Mayoc, {cm) D fb=3.3467 fbc=4.0000 £=15.00 —— !
5 — AykUpomarn | Xwpic npooBerm pippva
hovipe TR TR M v RO

Meviknc epappioync e peAem ouvBzoewe fm=2.0000

Avmpideg | ? | L1(crnj|0 | 1 (am) |o | £2 (em) |0 |
FHAMOEIOnNG ToiYoC
Euvohiko nhdarog Aopidiuy koviaparog g {om) 0 =

[tef=2.00 k=0.45 fk=1.2905 [ Appct e (83.6:2) 12 ]

[ opifgvmog Appde naxouc =15 mm

ABbowpo | OmrdnABoc BiETprrog Ex3x 13 ¥
- = = néxoc (tooBovopo) fa)
Nayoc (cm) IZI fb=3.3467 fbc=4.0000 £=15.00
: . Eifid Bapo (KNjm3) i)
Koviapa | TopevTokoviapa-M2 ! : :
: : =1 e | Shrmkry Avroyn fk (NfmmZ) | 129047
Meviknic epappoyns pe pehem ouvBioswe fm=2.0000 m[ il o
2 : Fo i Mzrpo EAaomikorrrag -
fymmpideg | ? _| L1 {cm) | 0 | 1 {cm) | 0 | t2 {cm) | 0 | Koviaparwy | (Pa) m
|tef=0.00 k=0.45 fi=1.2905 :{ng;mwﬂm AvToyr
FrUpOdEPa NANPOCELC o . -+ Mgyiomm Giarunmikn AvToxn
: : {fmm2) Nayoc {cm) Nio Fokmax (Njmm3) 0.1506
' i _ Karoxipnon | Ko Avio ki
Eninedo Mvdong z Frabpn Moomkod T o — 1 {ifimmz)
EMLNzpiopiopevn ~ | cazyyou [ | EEnfog | Kaprmin Avroyn fik2
{M/mm2)

Eehkuomal Avrow fnt (4fmm2) [0 | Avrox oz iom Biafowict dign (mm2) [0 | ?Nﬂgnﬂmg?lm . R

* Inthe fields walll & wall2 you set for the

= stonework: the type and thickness

= mortars: the kind

and these options automatically update the corresponding coefficients
fh=3.3467 fhc=4.0000 £=15.00

BiBAoBr
NBE‘::UJI-.IEEU In the Stone and Mortar Library you will find ready-made stone, mortar and
Koviaparv masonry typologies.
The user has the possibility to enter other mortars and mortars, simply by typing the name and
specifying the type and group, for compressive strength (which is automatically updated) and
selecting "New".

10
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You can also change the type and group of an existing stone or mortar and update it by clicking on

"Entry".
In "Masonry" select from the stone and mortar lists, and create a new masonry type by clicking on

"New". The specific weight and strength are calculated automatically.

For this example, the following were selected :

Lithosome: Consolidated:

MBoowpoTa - Kovidpoma X
MBoowpara Koviapara h
| OnronkBog SidrprTog B9y 19 e | TopevTokoviapa-M2 |
Ovopa QnroniBog SidTpnrog Gy 9y 19 Cvopa Tapevrokoviopa12 |
Tunoc | OnronAnoc ~ Tunog I'E\.-ucnl; EpappoyiiG e pehéT) ouvBioeng
Kammyopia | H w3 | Opada |2 ot Avtoyr | M2 v | Bhmmkn Avtoyn fm (N/mm2) -

Mea Kcrmxu'mm

Y noAoyiopos AvToync ano OlaoTace s
dx (mm) dy {mm) dz{mm) &
dYI_ |90 ||60 ||190 ||0.3355||:?
e |
dx dz Méor Bl avrow] foc (N/mm3)
Eiéics Bpoc ¢ (KNjm3) El

@Mk Avrayr fb (Nfmm2) 3396668

| Karaydbpron EEodoc

All fields are filled in automatically or by the user according to the detailed description the
corresponding chapter of the program's user manual (see §2. MODELING).

Kooy Efod . . .
Select KURNET | 3nd Bodog to return to the masonry library, where you will define a new
wall using the new stonework, which now appears in the list of stonework options.

11
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|GutnTeg Togomolng

'Mncmmﬁ anmronAfodopn-M2 25 cm

Ovopa Mnamkr) onronhBodopn M2 25 cm

Tunocg ﬁépou:m ~ | | Koihog Tolyog pz nupriva “

MBdowpa

Nayec {cm) IZ' fh=1.6733 fbc=2.0000 £=15.00

Koviapa
MevikAG Epappayns Pe pgAim ouvBiozwg fm=2.0000
AvTrpideg ? L1 {cm) | 0 | t1 (cm) | [i}

IKOMOEENG ToloS

OnronAiBog komog Bx9x 19 w
TopevTokoviaua-M2 W

ion

Euvohikd nhdTog Awpidoy kowiaparog g {om) o |2 |

[tef=0.00k=0.45 fk=0.7944

MBdowpa

MNayec (cm} D fb=3.3467 fbc=4.0000 £=15.00

OnranAiBoc BiGTpToC Bx3x19 v

Koviouo | TAEVTOKDvigua 2 ]
. x - : 108N
Teviknc epappayne pe peAsmm ouvBéoswg fm=2.0000 ngﬂv
Aympideg | 7 | Li{om) | 0 | t1 {cm) | i} | 12 (cm) IZ' Koviaudammy
|tef=2.00k=0.45 fk=1.2905
Exupodepa LOEWE 5
PrupoBiio MANPOOERE. gy (ujmm2) Mo (am) =
£ | S
Eningfio Mval ETadun MNoomikod - S
warg Eri:Nepiopiopgvn ~ E;\E'\,B;:,‘lu [z =] EFodioc
Epehrucikn Avroyn fwt (Nfmm2) El AvToyn oz ion Satovikr] Skipn (N/mm2) D

Tunog YipioTiievn
Mavdoag .
Méyoc {om) II' il"'lov:':n.\a:pnq v |
S XahuBog
c20/25 «|  |ss500 v

=
q;,r 10 m  fRdo,c(MPa)= 0.00
AyiOpoan | Yupic npdoBem pépiuva |

Kararkopupol Appol nAnpaig (83.6.2) |7
[l opifavnioc Appog nayouc =15 mm

17.8

Naxog (IoodUyvape) {cm)

Eificd Bapog (KMN/m3)
ehmmkr Avroyn fk (Nfmm2) | 0.794381
Mzrpo EAaomidTrrag m 0.794331

(GPa)

bt
iyt S
?Nﬂjlf-lmrrnqg Avroyr fxkl
o

Name: Hollow wall with core (select from the list)

Infectosome: Optoplite common 6x9x19 (previously defined) and Thickness: 9 cm

1. On the right, the values of fb and fbc strengths and the specific gravity of the selected

lithobody are updated =il =L L=l

Conserve: Cement putty-M2

. The type and compressive strength fm of the selected mortar is updated below.

Mevikng epappoyng pe pedsmm ouvBeoswe fm=2.0000

For this example, all the wall details have been provided and it is sufficient to select

update the library and add it to the list of walls.

12
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In the lower right part of the window there is a summary

: T 25
Méxoc, (fwedtvaue) (em) - table of the calculated values of the selected wall that is
Eifid Bapoc (KN/m3) 17.8 automatically filled in by the program. The user can

intervene and change the values at will.

Ahmkn Avroyn fie (Mmm2) 0.794381
Merpo Ehaomkdmra | 1ppp || 0794381
(GPa)

Appqikr) BiaTunmikT AvToyT

fukO (N/mm3z)
Meyiomn SIOTUMTIED AvTOKT

fukmanx (M/mm2)
Kapmmr) Avroxry ikl o1
== o1 |
Kapmmer) Avroyry fik2 0.2
== 02 |
Mzam @Mnmikr) Avroxn fm IZI
(Mfmm2)

Asbopeva yia Kprmpio Agtoxiog Taoewy - ANoTipg:

Méan BA A A fm
Epehruanikn Avroyn fwt (Nfmm2) El AvToyn oz ion SiaEovikn OAiwn (Mjmm2) D {an?mz)lrrnm BLELL Izl

At the bottom of the window you will find, , the tensile strength fwt, the equivalent biaxial
compressive strength and the mean compressive strength fm.

rymm.) [

OBSERVATIONS:

L. They relate to studies for the assessment of load-bearing masonry and the user has fill in
the fields manually.

I. For the Average Compressive Strength even when it remains 0, the program automatically
calculates based on the compressive strength fk.

H ayéon mou cuvdéer ) péan BAurtua avroyn b pe T yapakmpotue) BT aveoyr
f, Aapfdvero and tov KAN.ENE. (Mapdpmpa 4.1 (§2.8) 1 keparawo 7 (§7.4.1.2.2)) dmov

EKEL ypriowpoToLELTaL Yix Tig TotyomAnpwoe. Etou toyle oTu:

fr = min(1.5-f fi + 0.50 (MPa)), (KAN.ENE. - Nupapmnpa 4.1 (§2.6))
Omou;

fm = péan BAurTuag avroy,

fe = yapaktnpotu Bt avioy.

Zto Scada Pro n fy, pmopel va Siveto elte we Ty amd to ypio, elte va vodoyileTa
oupov autdc emALEsl cuvBuoopd MBOoHUATOS Kt KoVIAPaTOoL,

. The Equal Biaxial Compression Strength parameter is only necessary if the masonry is checked
by a stress criterion.

The criterion incorporated in SCADA Pro is Karantoni et al (1993) which has the following form:

13
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0, == np
2
O=0 +0 A+ —=1
&7 5

where 120 indicates failure and (1<0 indicates adequacy.

(See below §Check of load-bearing masonry based on stress criterion)

OBSERVATION:

! Every time you enter a masonry in the library, it is permanently updated. Thus, in each
subsequent study the library will include both the default masonry and those entered in previous

projects.

2.3.  Vector modelling :

2.3.1 Import dwg file and line recognition

For modelling load-bearing masonry structures with complex floor plans, SCADA Pro offers an
intelligent way, combining the help of a drawing and the standard construction tool, allowing you to
"build" your structure easily and quickly.

The procedure is as follows:
1. Import a floor plan from a .dxf or .dwg file

e

14



EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

8 3 @ 2. Select the Layers command of the dwg file to open the list of all design layers.

Fam ek Fridisym
T =il

= eracens
B o
(55 he list the layer to which

the static walls of the project belong and
press the "Convert Lines, Arcs" button.

! In this way, all the design entities belonging to the "TOIXOS" layer of the dwg file are converted
into design entities of SCADA and thus are recognizable by the "Face Recognition” command
which is explained in detail in the next chapter.

iTi]
W7 5

T L T0d
194242

ili}

10944

15
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IMPORTANT NOTES

i ‘*)_'Emo.oo -@d el
In case you do not have a .dxf or .dwg file you can draw the floor plan = | Boowo | Movisiomaine
directly on the XZ plane of the desktop using the Drawing commands. / @ Co @

Tpouun Kokhog Tofo [Modoywvo

- -

The dwg file you use as an auxiliary file is imported into the SCADA env.. .....c... 258580 . C .

52

level by identifying the beginning of the axes with the upper left point of the drawing .
The lines (lines and/or polylines) that define the static walls of the study, in order to be recognized

as lines of SCADA, should belong to a separate layer, so that by using the command "Convert lines,
arcs" the recognition is achieved.

2.3.2 Automatic Face Recognition

In the "Modeling" section select the command "Surface 3D">>"Face Recognition", and with

[ra—

Window ““ select the entire floor plan.
O

s esimioEX AnsaAs

16



EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

Right click and it opens the standard constructions box:
8 LR o =

“FPFLE 4O WX

R

The program automatically recognizes the geometry of the floor plan. It suggests by default a height
and creates the elevations in relation to the universal axes.

17
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The user is asked to specify the number of floors and the

Property Value
= ~ individual heights, the thickness of the walls, as well as the
Apifipéc Oweav 16 openings for each face.
Karday 1
';:‘?UWCE” y] ig%gu Property Value
arog (cm I
Mo (cm) 0 _ Ly1 {cm) 300.00 ~
Mwvia TonefeT.. 0.0 -
= ZNACIHO QVTIKEL..
Ly1 (em) 300.00 =
=] Apxix(em) 114212
F NACIHO TWTIKEL.. Apxiy (em) 10844
Mrkog{cm) 54092
Mwvia 181.29

Ywog(cm) 0o
Midrog (cm)  30.00
Mdxog (cm)  50.00
Avorypa 1
=
Apxix(c.. 20000
Apxiy(c.. 0.0
Midrog(... 100.00
Ywoc(cm) 22000

Apxix(cm) 9515
Apxry(em) 13203
MAkocicm) 50632 N

After completing the process for each face and each opening, insert the vector into the desktop by
selecting the OK button.

18
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! You can register the configured vector as a .stp file by selecting the Register button, creating your
own library of standard constructs. With the Open command you can call a registered frame at
any time.

ATTENTION: Make sure that the wall thickness you set in the library has the same value as the
thickness of the walls you set in the standard constructions.

e, il Y [ 1 L -,

o ahoe, prveng o ot gy

= " i s
ApBpde Owewy B L} it -
Kata y 1 e e e
AnéoTacn y 300.00 o T T ]
Mhatog {om) 30.00 R . T
Maxog (cm) 25.00 e s

lMuovio TonoBsT... 0.0 e

NOTE: Within the field of standard constructions you can define only one thickness for all walls and
in case there are walls with different thicknesses in the design, the modification will be done later
within the grid field.

After completing the process for each face and each opening, insert the vector into the desktop by
selecting the OK button.

= L)

SOCO + R e A REE v 95 5 Q@

o L - B L aEEa g Ty L]

Within the Scada environment, the contours of the facades with the openings are displayed in 3D.

ATTENTION Once you select OK and the institution has been entered in the

19
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SCADA Pro desktop, you cannot return to the original dialog box with the Standard Constructions.

! The auxiliary file is deleted via the command |l5 3
o T e e
=] + PATRITE S
20 dmpoge

2.4. Definition of mesh groups

After importing the vector into the Scada interface, open the "Modelling" section and select the " 3D
Mesh " command.

@ X/

ui Ll

[ 3A 7| Koppor Mirog

e TEV L

In the dialog box that opens, in the list "Grid Group Descriptions" the grid 1 PLATE with the
corresponding subgroups (one for each face) has been automatically created. By selecting 1 PLATE
the fields Density, Width, Thickness (as defined previously in the parameters of the standard
constructions) are automatically filled in.

Anpuovpyla Opadowy MisypaTwy x
Meprypaipn | PLATE | Yhid | Toonoia | Mowrmra
; ; . Mnomkr] omonigBodopr-M2 25 cn
ETonEn ks {Mpa/cm) (®) IooTpomka () OpBorponika Vrs i Jk. nhlﬂf;ﬁDHHNE 0
Flate w 300 Toixog YTONG-MS 25 cm
MBodopn-M2 50 cm
: / ; 0.79438 1705 .
MukwaTTa MAdroc {cm) MNéyoc {om) Exx (GPa) Bediasoli 7 (GPa) :lgﬁgﬂuﬂﬂg gg &m
e iBofopr o
005 | [® I EE | Ew(epa) 0794381705 = (Nm3) |ABodour-M2 70 am
: : TopzvToMBodopn-M2 25 em
Meprypapeg CJEmpdv.MAéyuoree ~ Ezz(GPz) U ah*10-5 Iﬂéuir?ri\lﬂnﬁogn-ﬁﬂén% cm
; . . iBvog Toixog Dag-60am
Ouaday Mhsyudrav [ ]Emnsdomra vey(0.1-0.3) |0 | aty*10-5 |ABodopn Doy - Néo
1P 5112 P
2P 51/2/2 wxz(0.10.3) | 0 atey=10-5 | 1
P 5132 Y
4P 51/4/2 wyz{0.1-0.3) 0.2 Exx ®wxz =Eyy *
i 5 e ) | Exx ®viz =Eyy Swxy
6P 51/6/2 Xahufac Oniopot
TP S172 Evnpzpwaon i
8 51/8/2 | ¥
9P 51/5/2 Algypagn Encatugn
10P 51/10/2 Efnfioc
11P 51/11/2 & Nio L i
A md famim

Evnppawan In Quality select from the list the wall previously defined in Masonry Library and
the corresponding fields Exx, Gxy and the specific weight e are automatically updated.
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§ Clarification of the positive and negative side of the surface element

The figure below explains schematically what is considered in SCADA Pro positive and negative side
of the surface element with the help of the right hand rule.

B

EOWITERIKDN

sELITEDIKD TaBed

TELpELd

A outer upper (positive) cheek B

inner bottom (negative) cheek

N <——H
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2.4.1 Definition of mesh subgroups

Nepiypagpeg
Opaduv NheypdTov

1 PLATE

Enupav.MAsypatog
[ |EnineddTnTa

1P S1/1/3
2P S1/2/2(1)
3P S1/3/3
4P 51/4/2(2)
5P 51/5/2
6P S1/6/2
7P 51/7/2
8P S1/8/2
9P 51/9/2
10P 51/10/3
11P 51/11/3

L]

W

The operator coming from the standard constructions brings, together with the contours of the
faces, the mesh group (1 PLATE) with one subgroup for each face.
In the symbolism of the subgroup :
- The first number is the number of the face,
- the letter P denotes the flatness and

- the number in brackets, the number of holes (openings) of the specific face.

By activating ¥ EMPaV.MIAZYHATOC g selecting a subgroup, the dialog box is populated with the
parameters of the selected view,

Anpuoupyio Qpaduow MisypaTuw

Mzpiypampn | 51/10/2|

ETOIKED

Plate

MukvéTrTa

MAdrog {cm)

Ks (Mpa/cm)
300

L

Niyog (cm)

0.05 v |3'3'

NEE

Meprypapés

1 PLATE

Emepay. MAgyparog
Opadwy NhsypdToy EmnzdaTmra

1P 51f1f2 A
P 51/2f2
3P 5132
4p 5142
5P 51/5/2
&P 51/6/2
7P 51/7/2
8P 51/5/2
9p 51/9/2

11P 51/11/2 ¥

40m m4 fanin

‘ Yhikd | Tongonoia

~ | Moémmra | Mnamkn onror
(®) IooTponikd i) OpBoTponiks Teovia i
Exx (GPa) | 0.794381705| Guy (GPa) | 0.31775268:
Eyy (GPa) 0.734381705 £ (k/m3)
Ezz (GPa) a atx*10-5 |:|
wxz(0.1-0.3) 0 atwy=10-5 1
wyz{0.1-0.3) O | Bsxx ®wxz = Eyy =wxy
— ¥aiuPac Onkiopol
VrHEpWan
5220 v
Naypacpry Emcaiugn
MNeo

s

>




EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

allowing you to modify them, give them another name, change the thickness, or even choose from

the library a different wall for that particular face. Finally, press the

Evnpzpwan button to

register the modifications.

If a surface is flat you need to activate the checkbox
[+] Eninzdidmma

It is recommended not to define very small surfaces.

When there are consecutive surfaces it is good not to have big differences
in the dimension of the surface element between these successive surfaces.

The ratio of surface element thickness/width of surface element not be disproportionate

= NEW
In the new version of SCADA Pro, we added the Mesh Consolidation, offering multiple new features,
such as the ability to import a 2nd dwg (see User Manual Modeling - § Mesh Consolidation)
The procedure to follow when you have two or more floor contours from different dwgq is as follows:

Import the first dwg,

you do, as you know, a face recognition and create the ground floor.
Then you bring in the second dwg,

you identify faces and "glue" the first floor on top of the ground floor.

You now have two main groups and lines that are identified and/or need to be broken.
Same process for as many floors as | have.

Finally, using the "Consolidate" command, you select all the main groups that have been created and
create a new one that includes all the subgroups with their outlines now as they should be.

If you want, you can now erase the original groups and their outline lines.

23
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2.4.2 Plate modelling with definition of new sub-grids

To model the roof slabs of the building, activate the 2D view and with the help oft u , display the
1-300.00 ~ |

floor plan .

In the Modeling section, select the command "3D External Boundary, with the
left mouse button point successively to all the contour lines of each plate and
finish with a right click.

Repeat the same process for all 4 plates:

Eicimpiangry Efimpurud o

Mmoo
Lroanio 5 [Mpokm)
Flala
Thdmes fom  Tioies; fom)
Lt by o | Eraneddirnma

Cmncwl

24
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

Evaonpyr] ETpeaveio, “ Eirpwyr] Enupaveior n Ewcrpwyr] Emgerveio ﬂ
Meprpoed (518 Mepypapd | 519 Meprpogd {550
TFrupxhs i (Mparfemi Tramke Ka (Mpmizmi T tupeh: Ea (Mpaicmi
Platn W Plam W Plain W 1
Mhiros fom|  Mdanc femy Miiroe [eml Mg femi Mo fom|  Meangjem)
i i | o Erenedtinre 5 1] o (ErancddinTrs i a1l o Erenefdonre
(1 Cpmos oK (=) [+ Canrsl

The window entitled "Insert Surface" appears on the surface, where you set the parameters of the grid of
each plate:

-set, Width and Thickness (30, 20)

-press the OK button.

4 Mheypo

Returning to at you are viewing that at subgroups the

group plate
including "S17-20" grids.

Anpovpyio Opaduwy Mieypatuw

Mepypagpry | 517 ‘ Yhico IEIO-'F"-"JEELICI VI Moidrrra CZUJ’ZE

EToIEio Ks (Mpacm) (®) IooTponikd () OpRotponikd Ttovia 0
Plate s | | 300

os o] B_] [B_] owew 2w
Mepiypapes [“IEmpav.NMAiyparog B2z (GPa) 0 atx*10-5
Opdbay Mheypdrov [ Ennedémra wxy(0.1-0.3) aty*10-5 1
1 PLATE P 517/2 -
B8P 51/8(2 vxz(D.1-0.3) 0.2 atxy*10-5 1
9P 51/9/2 Y
10P 51/10/2 wwzl0.1-0.3) | 0.2 S
11P 51/11/2 = : | B vz =Eyy vy
17P 51/12/2 ¥ahufac Onhiouou
13P 51/13/2 Evnuépwan
i Sty s~
igg gi;’ig% Mayparpr Enkaiuyn
e - 2 Jmm Fendos
w Meo

Activate ¥ Eneav.Migyuatac , select one of the sub-grids, set the material to Concrete, as well as
. . . Evnps
Reinforcing Steel and Coating, and press . Al Ao

. CAUTION When there are common boundaries in the grid you must create a subgrid on the
same grid. That is, when there are surfaces with common boundaries they should be sub-surfaces of
the same mesh.
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2.5 Grid calculation

@% x / Select the Calculate command. In the dialog box that opens, the 1PLATE
b ISy . . .
||| kepigor Maoc || awe BrOUP and the corresponding subgroups appear in the list of meshes.
* it
ey Mhaypa )
YoAayropos DudSuy MAsyaimuy | x |
EEWTEpIKD OpLo T FLATE = fem bmgin i
e Opamd  Mpljs @ Pdersd Doedc | Ao
1 S @ WoN
2 Sy e W M ® ¥ r  rPANME
1 =33 @ Mo P Tihag
4 sy e M %1 ,:
5 sysn & WX
Y| [\
6 SEE3 1 3 A
7 sy @ = Ela L
i &yjaa 4O W
LIS T aJ WO EnstasTy O R
oz = M .
22 Yrohoyiopoc LS Gporh | Myapors
-ﬂ 11 sy & M X ANiipoo « Ratepingd)
i &iriasy 4@ WM e
12 511372 & N oo
14 5114 = ] ;M - Trgsn BTaTs
x2ar MAdypares | PManpanmd
With the command command automatically creates the meshes on the

corresponding faies. ¥noAoyiopog
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2.6 Mathematical model calculation

| Epyohein | Fhaxeg hopria Avakuar] AmoTehEopoTo Ao
IR [ B ] :
S o i i ﬁ*ﬂt i 5
B i ' | BN |

]

U Inoopo Evomoinon MNpooopuoyn || Opwpog | | YrokoyiopoglAoko-> ITulot
Bokou  foKww oTuhou v -

LS - WS Movtedo

To create the mathematical model of the vector, from the "Tools" section select the command
"Calculate" and press the OK button in the dialog box that opens:

MaBnpotks Movtého [k >
EmAoyn Kavowviopol (Adpavaaka)
BC2 v

METaTponr kKavovigpol
® Ynohoyiopdc () ABpavaarka
(O Evnuipwan

¥ nohoyiopoc Adpavaakmy -
Empavamy pe Ty pebodo
TUOV OUVOPIOKIDY OTOREImY

Cancel
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After creating the mathematical model of the vector, it is necessary to redefine both the local axes of
the facets and their directions with respect the universal ones.

el
B
!ﬁ.[tIKdTlTqu

Epepa i i
HEEYET - Module activate the local axes in

e Through the
| Tomkol Afover
Go back to the "3D Mesh>> Calculate" command and in the dialog box , select the meshes with the

Emhoyr) oA . .
e command and press the ek button which redefines the local axes so that all
elements of the same facet have same direction.

* Finally, define the direction of each subgrid with respect to the universal axes. To locate the
surfaces you can use Select All and Not Visible to erase all surfaces and then select them one by

one by pressing Visible and set the

directions X or Z respectively.

- On aspects parallel to X, leave X

- Onthe faces that are parallel to Z, press the Zbutton

- Inall other views the direction is automatically determined by the program.

In the example it follows:
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Aprid; Cipard  Xpops o
P an 4@ X
Wi (b Mg ins sl 9 M X
3-Elfan 9 3 X
1 s e % I
si52 W@ 3% 2

& Syan @ I
R = W I
mz O T

] i

] ¥

2 N

a % 7

a B F

1 i

a 2 2

B B O M
1 Al 24

18 518 B 3% X
19 50 = 3 X
0 5Hm ] 3 X

Etnodog

Press the button to register the changes and close the window.

Finally, for this particular example, and since we want to consider it embedded in its base, via the

5

Mohimmite —
command ewoviz | and the option with window| | select all the nodes of the foundation level and

embed them.

T, bbb,
Pl s bl
L

29



EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

2.7 Interlayer Masonry

In case the masonry we are studying includes horizontal or even vertical chenages, then these
should be modelled.

The modelling of the concrete elements that make up the friezes is done by defining and inserting
members:

s

IME’huq-l Avoyvipon
hd Aworopwy v K

/hmxﬂnumucé
. EmupoveiaKa

Horizontal foyer:

Mpoppwo pédog hd
woot 13 [ | aerd [5 Jea [0 ]
YhKo | Sawpotmu B e B
e vt [0 o
L E— Tofdm~4) | 16666666| ofaum~3) | 25
laokoe  ~|[A [[semec ) X
0 25/20 [ fores Fewwerpia {am) PR
A i — by — S
MEhog Aokol Meyahi Srupabiepa v S [.25| _] e
| o v 5] LE e
Rigid Offsets (cm) 202 = o | lep|| 3o
Apx 180} 270 | Views
«p ] | #F | =
Er offsers - | !
I o0 i
e[ e—e fp i
O O :
Fundo |E| | i
Dhuw‘rpu- l_ui\rn- -
Mafiruamis Movreso v Cancel

The insertion of the member can be done from node to surface node, so as ensure that the linear
member is connected to all nodes of the surface node:
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Or for greater convenience, from the initial to the final node of the wall:
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In this case, however, in step 2°, the member must be broken in order connect to all nodes of the surface.

This is done by using the Surface Rod Union (Member) command and left-clicking on the member:

APFTCHKT - Scade Pro 17 3382

BOmsTEmaE

LETLT Shirrucuranmm Tpapiranny

I nigarenioga 2T
B Emigaive et 20
g,

Iy [TXITT T i

Similarly for the Vertical Folds:
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Vertical frieze:

Mpoppks pihog *
AfA D Tonoc |B-3d  ~|  Am~2) |01 Asl%m) 0.0833333
kouBori |0 |1 [0 | Ak~ [0 beta 0
v o Wx@mod) |9.980368 | E(GPa) |3D |
I | Iy(dm~4) | 20.833333] G(GPa) 12,5
Moigmrra | €20/25 w | ! | |
Anddoon Aiaropnic Iz{dm~4) |3'3333333| ekN/m=3) |25 |
¥nooruhdpa LInJP\.oc.'D] *
0 50/20 Y1 oo Fewperpia (om) - Koraytpnen
; Yo = —hy—t :
MEhog Ackod Mzyahn e = by 25 T Emboyr)
I'Imr:rrr|<;|:| bz 29 o Info
Rigid Offsets {cm) c20/25 = = =
Apyri

E.% ) 180|270 | | View
wlo ] [
Elm '

w LY Twvia |0 [ .
- 3
vy ad Dowraurs
Mafin s Moo v [0 | cancel
. FTCAE Fro 1T 230
Tramn ra g apry flepaman ipme s Srpaa Ly LTI s spapey T Mprasse B el

ki aptum iy =
T
A 1 -
&
&
Ak
&
b,
ki3
E
4 X
: S Doy oo emmemmesy Hilog
¥R Townswon) oot Plam 1w iqmeen e ams b iary)
b
& 11
&
4 7
4
L3
F e
LB
&1
|
R
Y
Y
Y
&
4
b
ok
Al
<k
=
'
Anegmes 9
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3. IMPORTATION OF GOODS

3.1 Manual load insertion

“5'1"3 F i oy Through the "Loads" Module and the Member

11l i il v"" Loads" command group by selecting the

Elaayy EnsEzpyaoia Eppduion Avtiypaor Epyodeic | Insert” command, it is possible to insert loads
\ i on the surface or on the nodes.

Doptice Mehwv

In this example, in order to assign the loads to the plate that houses the carrier, you follow the
following procedure:

i

Elgoywyn
1. Select the

2.  With window | - | select all nodes in the upper level

L

RBaainyin Bogsie

T, T

ubs
Megwpiegd

w

Epguarpiar  Tosmis:

W 10 e [

PENTERFET Ry
Ao, Erwtd aTr

3. Press the right mouse button and in the dialog box, Select: Permanent
- Plate, Pressure,
Enter: 1.5 KN/M2 Press: Insert

then
Select: Mobile - Node, Powers, Type: 2 KN/M2
Push: Import

Press: OK to enter the loads on the nodes
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uF

Epipavian
4, Select to display the loads:

3.2 Automatic load distribution

= The new version SCADA Pro includes a new tool for automatic load distribution and
performance on surfaces simulated with finite surface elements.
Epyeheia

s

ey
- Y . C

l?q_ll Korowopn Moptiov o= Emupdveio
-

A detailed description of the use of this command can be found in the corresponding chapter of the User
Manual of the program, specifically in chapter 7. P. 38.
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4. ANALYSIS

4.1 Execution of analysis of a load-bearing masonry structure according to the Eurocode

Once the process of modeling the structure and entering the loads is complete, proceed to Analysis.
For the analysis of load-bearing masonry structures, SCADA Pro incorporates the parameters of the
Eurocode. It is therefore required to create a Eurocode-based analysis scenario to perform the

analysis.

B # Go to the "Analysis" section and from the
f,_ EC-3_Greek Static (0] * {’ "Scenarios" command group, select the "New"
Mio Evepyo Esvapio Extehizge . command to create a Eurocode scenario for the

analysis of the load-bearing masonry structure.
Ievopio
Select the "New" command and in the dialog box:
-choose Node Recount with the Cuthill-McKee(ll) method
-choose from the predefined ones or create a new script by selecting EC-8_Greek Dynamic

Scenario >
EnavapiBipnan
. Advanced
KpBuov Cuthill-Mckee(IT) v| O Multi-Threaded Solver
[ axtipwaon Cvopa |
EC-8_Greek Static ED:II Avahuor |EC-8_Greek w
Tunog Dynamic w
IBTnTES
MEAR KopBaol
dopTimag Malzg
Mzo Evnpépuwan
Exrehzon ohwv Twv avahdgewy
I EEpdog

EC-8_Greek Dynamic (1)

EC-B_Greek Static {0
EC-8 Greek Dynamic (1)

-choose the Eurocode scenario from the list and then the command .

r

G

Extélede

In the dialog box that opens, after accepting the warning about no aperture, press in turn:
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H ovaduon Tou ypnopoToETs Sav s
oupfotr (Amovoio kKopBwy SwoppdypoTog).
Tuviyewa i

2 | Mapéperpor | 'Kévrpa MéZag (cm) v|
3 | Aurdpar Aadikada |
fuadikagio

| Malec-Axapizg |

Level X Y z &
0-0.00 0.00 0.00 0.00
1-300.00 0.00 300.00 0.00

KavovikoTmra
Kavoviko

[ 22 keroyn

[+ KB "uwoc

I Todapn

Avaiuaon

1 Eonen st

Evnpgpwon Azdopsvuw . .
1| = | to update the parameters of the active scenario.

In the dialog box that opens, it informs you of the absence of a baffle node. You can accept the lack
of aperture (worse results) or specify an aperture node.

2 MapapeTpor | to set the parameters of the analysis
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Eaopikn) Mepioyr ¥opakmpionkes Nepiodo Eninzda ¥Z empapuoyric e oaouiehc Govapng
Tunog daouaTos Opilgvmo  Karawkdp. Katw |g-0.00 ~ | Ave | 1-300.00 -

ziwn |11 | 2 [0.36 | BT S Buvapnei Avahuen
Efawpoc TB(5) Iﬁlo11|_|E',g|lU |AKpiBﬂc| |0.001 |CQC =

Taiopike Meployéc

ZnoubaidTrra B v| TCE 0.1 TuvTeAearéc FuppeTayn PaopaTog Andkpiong
Zwn T | V! (5) prx [ O PRy [ 0 pFz [] O
Dagua ERkevTpaTTTES sd (T)

©aoua AndKpion; | Eysfigopol v | Khdon MAaompétrrog | DCM ~ sdm) Ot

emy [ 905 =y

7(%) D Opilivmo b Karakdpumo b sy [ 1

: c z c eTIZ 0,05 | fz
®aopa Andipiong | | Evrpgpccn GaopdTog Sd(T) == a*g U sam O 1

Eifiog Karaowzung q Avol oo
voiypara TONEG
Miolwpanir Tong ~ | gx ay L5 gz
1 Ekupodizpa X [Jeva X Ohzg o1 ahAzg nEpInT@TEIG
Ednpd 7 [eva : -
¥ | EUHIKTO tic TUnou & z Mhaimakol Gopeic TUNoU a z Ohzg o1 ahdeg nepimTingzig

¥ | AlokapnTa xwpikd nhagima and Zkupodspa ~ |2 | Admcapnma yoprd nhgioma and Ekupdizpa ~
Opio Exemkric MeTaxivnang opopou Toiygia KANETE Default Cancel
Eifiog Karavopng TPIYOVIKT) ~

-Here are "Zone", "Importance" and "Terrain".
-select the "Design" Spectrum and press Update Spectrum
-in the Construction Type select from the list "Interlocking Masonry" (for automatic calculation of q)

- The possibility of 2 seismic force distributions: B |;"';:’"ﬂ : |
*  Rectangular w
*  Triangular Choose

the Rectangular
-Press the OK button to update the parameters and close the window.

AT Lafncaoia .
3 —tL to run the analysis.

Let the program complete the process and press the Exit button.

Flegaliy i vins HbvToa Ma fom w
”“'m |I|_ el i ¥ X Lo

o - 003 o0 [ 000
1-30000 & 0000 B2
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EC-& Greek Dynamic (2) <

With the scenario Evepyod Eevapuo active, select the command "Combinations" and the
coefficients of the dynamics are automatically filled in according to the Eurocode.

Iuviumopol Zet Gopricewov *
AgToyiag AsmoupyikaTTag
VG | 135 | VE | 1 | VGE | 1 | w2 | 0.3 | EYGHQ+EYWIQ Flz6+Q+5y0Q Ynohoyiouse
va | L5 | vEO.3 | 0.3 | Avepog - Xiovi ;E:EwiS+ZwZQ iRz Liaypapr) Ohwv
yw2Q Mz6+3y20 LR
Eifog Lusatuvan LC1 Lc2 LC3 LC4 LCS LCE L~
Tevipo EC-6_Gree.. PLEC-8 Gree.. ~|EC-8 Gree.. ~|EC-8 Gree.. |EC-6 Gree.. ~|EC-8 Gree.. |EC
BDopTion 1 2 3 4 5 & 5
Tumeg G j EzD ﬂ Erx ﬂ Erz ﬂ Eyl
Apaogec ﬂ Katnyopio... ﬂ j ﬂ ﬂ ﬂ
Mepryparpny
Iuvd.l AcToyiog j Oxt j 135 1.50
Tuvs.a2 Actoyios 7 oxt =100 0.50
JRRITRE Actoyiog ﬂ Kerra + X ﬂ 1.00 0.30 1.00 0.30 1.00 0.30 0.3
Tuvd.ad Aooyiog j Kara +X j 1.00 0.30 1.00 0.30 1.00 0.30 -0.
Tuvdas Agtoyiog ﬂ Kara +X j 1.00 0.30 1.00 0.30 1.00 -0.30 0.3
Tuvd.b AcToyiog j Kara +X j 1.00 0.30 1.00 0.30 1.00 -0.30 -0.
Tuvda7 Aooyiog j Kara +X j 1.00 0.30 1.00 0.30 -1.00 0.30 0.3
Tuvd.g Agroyiog ﬂ Kerra + X ﬂ 1.00 0.30 1.00 0.30 -1.00 0.30 -0.
Tuvd.a9 AcToyiog j Kara +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 0.3
Zuvdal0 Agtoyiog ﬂ Kata +X j 1.00 0.30 1.00 0.30 -1.00 -0.30 -0,
TuvBall Actoyiog ﬂ Kerra + X ﬂ 1.00 0.30 1.00 -0.30 1.00 -0.30 0.3
Tuvdald Aooyiog j Kara +X j 1.00 0.30 1.00 -0.30 1.00 -0.30 -0.
< i i >
Mpoofirkn Aqaipzan MdPaopa || Karayxwenon | | TXT MpokaBopopévol Zuvduaopoi Cancel

The coefficient file is automatically entered in the study folder, to be called up in the "Results" and
"Sizing" sections.

! In case of carriers made of load-bearing masonry due to the large number of

finite surface elements  consistsof to activate the option
Scenario x
Enavapifipnan

c Advanced
KouBuv | cuhil Mckee (1) e Multi—Threaded Salver

with the help of which the analysis is performed more

quickly. To do this go to Analysis-> ‘I‘ and check the checkbox

Advanced
Multi-Threaded Solver
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5. RESULTS

5.1 Appearance of carrier deformations with surface elements

Ioy

IuvSuaopoi

Go to the "Results" section to check the deformations of the vector. Select the command
select the combinations of the analysis

PopTigeg
Zuviuaopoi

default.cmb

EC-8_Greek Dynamic (2).cmb

¥ nohoyiopog

Cancel

Choose to view the deformed vector either by combination or by eigenmode.
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5.2 Checking load-bearing masonry based on stress criterion

In load-bearing masonry structures it is often useful to check the adequacy in terms of stresses. This
check is performed on structures with walls of any shape (curved or flat) and applies to both existing
and new masonry.

The criterion that has been incorporated into SCADA Pro is Karantoni et al (1993)

which has the following form:
[lo \/D— (4
—

1= +[]
ISk H Ll
O

where [J=0 indicates failure and [1<0 indicates adequacy.

5.2.1 Set Material Parameters

The Karantoni et al (1993) criterion, in addition to the parameters related to the simulation, requires the
definition of the following material strengths:

e Compressive strength (s)
e Tensile strength ()

e Equal biaxial compression strength (fwe)

These strengths are defined in the masonry library for the materials used.
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Wmmmmﬁnd.m
wmgBes 7| Lifm)]o tifm) [0 | e [o
Irapuidiy, S
Buvahach w0 itk siowyaoc g o) o |[F
Nt Bt NGEAITAS oG T0XAINS) v

PEclom |35 | 700 Mhce8.0000 £=36,00

Tondy ponopcieiun nios faefoan
worglee |3 wgmiie e o | e [0 |

Tupbla nOU o e Tk o)
L o = o

Eriraiio v

Erhfenonoptm %1 ehbogy |

Bt A nipns (8363 1 |
Copdimes Amec négas, =15 mm

s ponbirgl @) (2|
Bt Bbpee; (K 3) .rai

St et s Bumeed] | 14s1
e, wo |1 4]

Ayonper Bermaer AnTo ol
il (N2} ¥

1 M Dmanie Avrsneh . [ oeee

| Ko o) Bkl
L

\l Emtbrre Avvm Frt (i) [ 233 | g o o oy Stk D 66
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The values suggested by the authors can be used as an indication:

]
“== 0.085, —= 165
Ll L

In addition, depending on the type of masonry (New or Existing), the appropriate safety factors (ym
and crm) must be defined according to the EC6, EC8-1 and EC8-3 codes. Therefore, in the results tab
we need to select the appropriate type. In this study, "Existing (EC8.3)" Masonry has been selected.

T Avahuon AMoTENETUOTR AlaoTagiolaynarn ZuhdTumal NpooBeTo BekTigTomno

y @ S B

nary  Avorpopa  Emefzpyooio Kpithpio AgToxioc
gEwy [Sl0TNTWY T @opTiwy Togomotiog |

BonBntka

ARNAAL N -7 OE £V ¢ %

Diwvopa kprmpiou | Karantoni et al.

Eifiog Tononoiag | Yepiarapevn (EC8.3)

ot

5.2.2 Criterion results
The results of the criterion are given in two forms: We can
therefore choose to look at the criterion:

- either with FORM 1 (scF)

- either with FORM 2 (scS)
in each of these three places.
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If the display based on the is selected

Oha Ta oToryeia OAEC ol TIRES
Elpoc mpwv

Anzicdvion Pz Baon To npodonuo

Cancel

then the vector is coloured according to the value of the criterion:
e BLUE for Sufficiency
e RED for INADEQUACY

* GREEN for material other than masonry (e.g. concrete)

To better evaluate the results of the audit, there are two options:

1. If desired, in the size selection bar, select the REPORT command.

This command prints the values of the tested size per surface element.
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Hams Comb .

khdddr Plegma — 5

aOE 1
6oy
G998
698
oo
701
2
o3
104
7053
TOE
o7

R O O O O S S Y R

30

-0,k
=%
-0.E
0.7
0.
0.

2. From the command MORTGAGE Criterion we see an aggregate issue with details of the
adequacy or otherwise of each mesh.

From the dropdown list we select the format and the location of the criterion. Click on the RESULTS

command to print the issue.

Kprtrjpuo Aotoxlog
Toggomollog

Tvopa Kpmmpiou

Eifiog Toigonoliag

sciF) ~

Kprtipuo Aotoylog Togomouog

bt
w
Yepuorapevn (ECE.3) e

AnoTehiopara

Ok

Cancel

The resulting issue has the following format.
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IeAida: 1]

Kpimpio Aotoyiag Toiyomoniag |

Ovopa Kpirnpiou
Eibog Toigomoliag
Eteralopsvn Ofon
Meprypagn Kpirnpiou

Karantoni et al.

Yeorapevn (EC8.3)

Méon Emgdveia

F = a7 + AL + Bl - 1

EMNAPKEIA : MNa o*<1
AMENAPKEIA @ Ta o® > 1
| Ehsyyoc Mhaypdrwv
Ovopa MNAéypotog : PLATE $1/M1/2 Yhko : Mmanik omrothiBodopi-M2 25 cm
Avtoyr oz Bhiyn fo = 2000 (NMmm%) yw= 220/150
AvToyn oF eQeAKUOUO fa = 0170 (memz] CF =135
Avtoyn oz ion Bafovikr BAipn  f.p = 3.500 (Nfmm?)
Moapapetpol Kpimnpiou : a= 197 b= 1750 o= 13.267 A= 0.581
p= 4086 f= 0.085 c;= 0.959 hy = 0.995
, Kpigipog Zuviuagpdog
. . Zuvohiki 3
- Zuvohikn Nindog . . Euvohik
MNAfBoc / ! Emgdveia NARBoC KN
; Emigpadveia ETOIXEILV : p Emgpaveia
ITOIXE iV : ; Actoyiag AA. ETOIgEiv wav T ex
(my TTou ACTOXOUV %) wou Ag'loxoUv Ao-:gé(}mg
242 10.00 4 0.88 43 3 0.56 128
e i
Ovopa Misyparog @ PLATE S1/203 Yhkd : Motk omromhiBodopi-M2 25 cm
Avtoxr oe Bhiyn f, = 2000 (N/mmY) oy = 2207150
AvToyr o epeAKuopo fa = 0170 (N'fmm®)  CF = 135
Avtoyn oz ion dafovikr BAiyn  fep = 3.500 (N/mm?)
Moapapetpol Kpimnpiou : a= 197 b= 1750 = 13.267 A= 0.581
p= 4086 f= 0.085 c;= 0.959 hy = 0.995
, Kpiowpog Zuviuaopoc
. . Zuvohiki -
NAR8og EUVORIKI] Mangoc Emgdveia . TUVOMIKA
P Emgaveia ITOI(Eiwy p Nn90¢ ETripdveia
ITOIXE iV 2 . AaToyiag AA. ETOIEIWV wav T mex
(m’) ToU AgToxolv %) Trou Ag-roxomr AU‘E%IGQ
526 25.80 0 0.00 35 0 0.00 0.76
B
Ovopa Misyparog : PLATE 51/3/2 Yhkd:  Mmonikn omromhiBodopni-M2 25 cm
Avtoxn oe Bhiyn f, = 2000 (Wmm%) yu= 220/150
Avtoyn o epeAkuopd fa = 0170 (Nfmm?)  CF = 135
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6. DIMENSIONING

6.1 Creation of a dimensioning scenario for the inspection of a load-bearing masonry
structure based on the Eurocode:

For the control of load-bearing masonry structures SCADA Pro incorporates the Eurocode 6 controlsit
is therefore necessary to create a Eurocode-based dimensioning scenario in order to perform the
relevant checks via the 'Masonry Control' command.

Scenario % | In the "Sizing" module and in the "Scripts"
L3
1 Ovopa | | .f__
Tonoc  |Ece-£ca(3) || command group select the command " to
——[EKQT 2000EAK .
Mio |gragca create a Eurocode scenario.
NTC_2008
. |EC2 Ttalia o
AR s Select Type EC6-EC8(3), give it a name and
[ ] zxupdiNahace 1955-84 press the New button.
Mahoiog 1984-93
[ ifnpa| Austria
Egodog | SBC304-306
EC5

EC2-W/0 ECB 2
ECB-EC3(3) (1) % - {.l

Mopa-

Evepyo Zevaplo . . .
with "Active" the new script, select the command . H=TF&!

In the dialog box, select from the list the file of combinations you saved

previously and | Yrolopayse Envbuacuiv | The program calculates the combinations and closes
the window by pressing the OK button.

47



EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

Mopapetpolr Aopwkwy IToEly X
IkavomKkoe KopBow Eidnpamy ZuMva
ZuvBuaoyoi NAfKzE Aok FriiAai Méfiha Onhiopoi
Fuvduadpol ZeT DopTigeiy {101) | Agr. | |AaT. +¥ —¥ +7 —Z Mo
EuvBuaoyoi AA Komg ™

1(5) +1.350Lc1+1.50Lc2 A
2(1) +1.00Lc1+0,500c2 A
32) +1.00Lc1+0,300Lc2+1,00Lc3+0, 30Lc4+1. 00Lc5+0, 30Lca+0, 30LcT A +X
A2) +1.00Lc1+0, 30Lc2+1.00Lc34+0, 30Lc4+ 1, 00LcS5+0, 30Lce--0, 30LcT A +X
5(2) +1.00Lc1+0,300Lc2+1,00Lc3+0, 30Lc4+1. 00Lc5--0, 30Lca+0, 30LcT A +X
6(2) +1.00Lc1+0, 30Lc2+1.00Lc3 40, 30Lc4+ 1, 00Lc5--0, 30Lca--0, 30Lc7 A +X
A
A
A
A

7(2) +1.00Lc1+40.30Lc2+1.00Lc3+0. 30041, 00Le5+0. 30LcG +0. 300 T +X

2(2) +1.00Lc1+0.30Lc2+1.00Lc3+0. 30Lc4—-1. 00Lc5+0, 30Lce 0. 30LcT +X

9(2) +1.00Lc1+0.30Lc2+1.00Lc3+0. 30Lc4—-1.00Lc5—0, 30Lcs +0., 30LcT +X

1002% +1.00Lc1+0,30Lc2+1.00Lc3+0, 30Lc4—1,00Lc5—-0, 30Lce—0, 30LcT +% >

£ >
ZuvTeheores IZTadung 1/(1-48) -

Itabpn X ¥ Z

0-0.00 1.000 1.000 1.000

1-325.00 1.000 1000 | 1.000
2 - 630.00 1.000 1000 | 1.000
3 - 930.00 1.000 1000 | 1.000

4 - 1230.00 1.000 1.000 1.000
5 - 1520.00 1.000 1.000 1.000 Enavaunohoyiouos peyebow KAMN.EME.

EuvBuaouos GHp2Q 1m

AuTaparm AaoTamobdynon MeAsmg

6 - 1220.00 1.000 1.000 1.000 E'u'El:l'l,"l:':I ¥ AIKD ﬂIIIIDTIIID'ID?\E'J'l,"HUﬂQ

w | Meo o

T - Mannn 1 nnn 1 nnn 1 mnn

KaTayipnan Mafamua QK Cancel

6.2 Checking of load-bearing masonry structures according to EPC 8 part 3

ﬂ Mo kTipio Touyomoticg (ECE)

EAeyxoc
Towyomoliog™ . Anotipnon (ECE-3)

In SCADA Pro the provisions of EC8-3 for the evaluation of buildings made of load-bearing masonry
under seismic loading have been implemented. The recommendations of the regulation apply to
masonry elements resisting lateral forces within their plane. This includes both the lintels and the
lintels of a wall.
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The checks applied are at the cross-sectional level of the pile/floor, where the prevailing intensive
magnitude is either:

e the axial force and bending, either
e the cutting machine

The critical failure of the masonry element is therefore obtained and its load-bearing capacity is
calculated accordingly for all three performance levels A, B and C.

- AmoTipnon (EC8-3)
After the process is complete, select the command

In the dialog box that opens, you are asked to specify the walls in the same way as described in
"New masonry building".

Eheyyog Togomouag Amotipnon (EC2-3) b
. Erabpn Enmrehe- Frafpn
o T=L %o = .
5 OTIKOTTTag ABonoriog
Meprypaimn A-DL | |Avacm “-"
Bupavion Tpanog Aopnans
) | © Pick Mz c:L_u.lnu\r_E.ir; |_1.’u'vB_nuc £
hicm) |0 Pick Kapwn kTog emnedou
y = [ khoome Gzmpnon
Agopeuon: 4 nheupig Bizmpnon ASpavouc
Mzog Evnpépuon HERIINS
Luaypagr Evioyuon [ Mpooyzaie KARET

Ehzywoc || Eheyxoc Zuvohika AnoTeheopara AnaTeEAEounTE Zuvalma ‘Etodog

For more convenience when defining the walls, select all layers and make them "Invisible". Then
select the "Lines-Circles" layer and press the "Visible" button. In this way, selecting the points
for defining the dimensions of the walls with the corresponding picks becomes much easier.
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Erelepypooin Frpsariy

lll'llh'il-till;_.

r

"
&
B
™
K
™
¥

i Tkl Rl
Cemypaet daBeahay

Minriin Toweses | B el 53 | B Talors

Define the walls by entering a Description (at least 4 characters and/or numbers) and press the "New"
button. Then press Pick to define the height and width respectively. The definition of the dimensions
is done graphically (by left-clicking on the start and end points) using the appropriate pulls and
"Update".

OBSERVATIONS:

. The identification of pins/recesses is done automatically by the program. So you define the
whole wall with the openings and the program automatically checks by automatically
distinguishing between pins and lintels (meaning the wall sections above and below the
openings)
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. In the design and assessment of load-bearing masonry structures with finite surface elements
(EC6 and CAN.EPE), a new button has been added

"Show."
Ehgyyoc Toyomouas: Méo ktipie Togomouog (ECE) *
. EraBpn Enmehe- Erabpn
s TE 'KC' | & |
5 OTIKOTITOC ASonioriag
Meprypagr) | A-DL Avac v
Eppavian Tponeg Adpnang
amy | O ek | Me ULancl\-'_E.iq_ n.?\ivB_ouc o
heem) |0 Pick Kapwn exkTog emingdou
: . [ khaoowr) @zdpnan
Azopzuon: 4 nhzupsg v 0 Bzmpnan ASpavouc
Nzog Evnptpuan NEAIZHTG
fiaypapr || EAsyxoc AnAf O Npooyétio KAAET
Ehzyxoc || EAzyyoc Euvohika AnoTehéaouara AnoTeAdopara Fuvohka ‘Etodog

A

j Eheyyoc Togomouog Méo ki

22222

Meprypapn | 22222

i
[(em) | 372.3C) | Pick
ham) | 300 Pick

Afopzuon: 4 nhzupsg v

MNeog Evnupowan

fiaypagr || EAzyxoc Anhn || -

Ehzyyoc || Ehzyyoc Zuvolk

You select the Performance Level
ZTabun Enmehe-

OTIKOTATAG

* Direct Use (DL): control in terms of forces
e Life Protection (SD): control in terms of relative displacement,

* Quasi-Collapse (NC): control in terms of relative displacement
and then,
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6.2.1 Check

Check to perform the checks at the cross-sectional level of the selected wall's pier/section.

Eheyyog
8 il v Teiwo ETE:IBIJHI Enrehe- ;Taapq
= OTIKOTITAC ADioniomiag
Meciypaq | 1111 B-SD | | Avexm) -
C . T r ﬂ.

I{em) i Pick Ehzyxoc  Adyoc D Wl wf2 Wed ool

z Ano apyoMBodopr] b
h{em) | 4% Pick Megmdc 1 0.132(62) 4.60 432,65  339.64  -536.10 £ ¥

Atopsuon: 4 nAsupé; v Kapwn exrog eningbou

: [ khaoowr) Sedpnan
Neaq Evnpepwan = Bempron Adpavolg
igypopr || Eviowon || € . MEPIOXTIC
I Ehzyyoc I Ehzyyoc Zuvohka Anorehzopara | | Anorehgopara Tuvolikg EEolog [CInpooyztic

. The adequacy checks are performed at the level of the pile/span cross-section and in terms of
forces and deformations according to the Performance Level.

[ Riwoge | e tovelad darion  dmmiors Gk
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6.2.2 Control Total

Check Overall to automatically carry out checks at the cross-sectional level of the footing/section of all
certain walls.

Eheyyoc Zuvolika
Eheyyog Togomoung Amotipnon (ECE-3) hod
1111 o T ETC'IBI.IHIEI'II'I'EJ\E- Z‘I‘C'IBI_IIj
- OTIKOTTTag ABomoriag
Mepypor | 1111 | [B-50 ~] [Avecm v
: : . Tpénog Ad
liam) | 0L%]| | Pick Ehzyyoc  Adyoc D Vil Vf2 ved ™ Srethe Ll
: Ano apyohBobopr W
h{cm) | 449 Pick 1133 0.164(7) 5.01 12,63 1.36 331, al K
Adopzuon: 4 nhsupdc v 2233 0.566(5) 2.11 4,11 0.82 143, Kapwn exToc eninzdou
1111 0.132(52) 4.80 432,65  339.84  -536 [ khaomkr) Sztipnan
— Evnuepwon || 3333 0.205(55) 4.60 450.73 33964  -3%6 ¥ Bedpnon ABpavonic
tuaypagri || Evioyuon | € ’ nepIoxIic
Eheyxog IE.".E\rxoq El.wniumjl AnoTeAouara | AnoTeAdouara Zuvohka I Efodog npoox:dic

* Proficiency checks are carried out at the level of the pile/support cross-section and in terms
of forces and deformations, depending on the Performance Level.

* The following quantities are calculated:
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o N: Axial compressive load of a pile or lintel (vertical for pile, horizontal
for lintels), after integration of the corresponding normal stresses
(oxx,oyy) of the surface finite elements forming the control section.

| M: Cross-sectional force is calculated by integrating over all finite

i | elements the product of the compressive axial force of each element

on the lever arm between the centroid of the element and the centre

of the cross-section.
M HO: Distance between the cross-section in which the bending capacity

vV 5 is achieved and the point of zero moment. It is determined by the
eccentricities at the base and top of the wall. In the case where both

‘ Hl ends are buttressed HO=H/2. In the case where the eccentricities are

B homopolar, a limit HO<2-H has been adopted.

—

1 |
"y D' : Breaking length of control cross-section.
1 o scentricity of the compressive axial load (e=M/N):
[ 1] ]
N
rorerrrer T TTELL
hd e< D/G,then D'=D, L D=D" -
s =3
"]
N
" -.-r'ﬂﬁ]l"l:i' |
h— -|
i
o -
« D/6<es<D/2,D=3:(0.5D - e) .
D /3=D/2-e

V: Cutting force in the control section, after integration of the normal stresses of the surface elements

Calculation of bending and shear capacity of the wall in terms of shear Vf. The worst condition is
obtained and the wall is checked according to the Performance Level.
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Avroyic Toonotiag :

Emimedio Mauang

loodivapa Mayog taf {cm)
Luvteheoti aopdioag yM

Erafun Emmeicomikérmtag

2500

220
B-3D
EF i Mepiopauévn
NapaxTnpoomen Bhrmecg avrowd fk (Wmmz)
Mion Bhmmen mvrayr] fm (Wmim2)
Apien xapast Siary avioyr fvkl (N/mm2)

Apkr péan Sty avroyr femd (Mmm2)
Keviomn Swarpnrikn avroyn fvkmax (MWmm2)

"R

feaorace : Mixog (1) =10.95(m) Yyoc (h) = 3.50(m)
Eifiog = Mmankd omronkiBobopd-M2 25 cm
Tamog = Movog Toijog

ECE (82.4.3) ECE(89.6.(3)

CFm= 1.35
073
118

010
015
0.08

Tioixdia ko) Xapaxinpiopos Neoa

Bearpnecrj avrogr aroieiow urra afoven Bampnmen avioxm
v Yigog | Néyoe Glwapn ka Kapyn arorgeiou umd SudTpnon Kapuxrn- o
U fem) | em) [Ha | D ] v VT Vi plopeg |
femy | (em) | (&N} | (x10-3) | (kN) fem) (k)
1| 3500 500] 1823] 4348] -323] 148 431] 4849 97| Kapeq 56
2| 3500| 500| 6104 3500 0.0 a0 00 00 00| Agrpnon | 37
3 350.0| 00| 3500 50.0 .8 38 0.1 50.0 9k Fappn 39
‘Eheyyor Emdpaog NMeoowy o dpoug Suvdpewy 1) TIapopopapuo ey
Evaf. Emimeheor. A Evafpeg Emmeheonmdmrag B g I 5
(Bwvipeig) (Napopopyiaci) Era
] BT m 5 P!
'} L | p u a
Ny | My | Ved VT (o) {mm) (rad) {rad) {rach) | Bedd Bu
1 01346 Q0674 00597 0.0001 0003 10167 | O
2 22783 0.0000 0.5134 074 0004 | 68516 Oxi
3 24589 0.0000] 01202 00066 0056 1147 | O
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Overall masonry
characteristics:

- Wall geometry

- Performance level

- Safety factors
(Knowledge Level, Quality
Control Level, Quality
Control Level

- Typical Masonry
Strength Values

Calculation of the flexural and
shear capacity of the
pile/span in terms of shear Vf
and characterisation
according to the worst case
case.

Proficiency check depending
on the choice of the
Performance Level:

Direct Use (A): control in
terms of forces

Life Protection (B):

Control in terms of relative
displacement,

Quasi-Collapse (C):

Control in terms of relative
displacement.



EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

6.2.3 Incorporation of the provisions of the CPR

SCADA Pro offers the possibility to evaluate the masonry according to the draft of the KADET.

Npooyedio

If we also check the "Draft CADET" option, all checks are based on the CADET.

OBSERVATION:

The out-of-plane bending was introduced as an independent option from the CADET in order to give
the designer the possibility to include these checks also in case he makes a valuation with EC8-3
(unchecked "Draft CADET)")

6.2.4 In-plane bending and shearing

For IN-PLANE COLLAPSE AND STRETCH you have the option to choose to calculate the strengths either
according to EC8 part 3) (unchecked "Draft CADET)", or according to CADET.

6.2.5 Bending out of level

For OFF-LEVEL checks we always refer to the provisions of the KADET (regardless whether or not the
"Draft" is activated).

()

%  For Performance Level A, checks in terms of forces

1. At the same time in the horizontal joint

Two methods were incorporated to calculate the load-bearing capacity of unreinforced masonry
elements in out-of-plane bending:
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1.1 With an inactive area visa

EraBpn Enmeis; Zrabpn
aTIKATNTAG AElomoTiag
A-DL | IkavonoinTikr i
d AU Tponog Aopnang

5.11 0373 | |Ano apyohiBodopn £

9.05 0.312 Kapwn skTog sninsfou
19.18 0.161
[ ] khoookr Gempron
Benpron Adpavolg
> HEPIUXﬁG

Egodog [ ]Npooyzdio

| activate the option "Visit inactive area”

The first method is in accordance with paragraph 7.6a of paragraph 7.3 of K.A.D.E.T. by considering the
inert area for bending about a horizontal axis using the following formula

M giso = é ”ﬁffnl I ‘EU‘J

e

I7.6a)

fd : the compressive strength of the masonry (the average compressive strength is used in the
programme)
fm divided by the corresponding safety factor)

1.2 With an inactive area visa

Zrabpn Enmeher ZTafpn
OTIKGTNTAG AFlomaoTiag
A-DL | |IkavonoinTikr !
ad Bu Tponog Aopnang

511 0.323 | Ano apyohiBodopr !

9.05 0312 Franun extoc enincdou
19.18  0.181
Khaookr) Bempnan
] Bampnon Adpavolg
> nepIoxrc

Egodog [ ]npooyzdio

| activate the option “Classical View”

The second method is according to the classical view of the overlap of the solids of the stresses (not
included in the KADET) and the following relation is applied:

Mma — (xd 1+ g0 )%t *1 /6

X,l

fxd,1 : fxk,1/cm Flexural design strength of masonry for bending parallel to the
horizontal joints
nd*fd =00
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t : wall thickness
| : length of the wall
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

OBSERVATIONS
As for the two different methods, the options are shown in the following dialog box

Ehzyyocg Togomotog AmoTipnon (EC8-3) X
11111 i3 Tetyo ETL."'IBI.IHI Enrehe- :‘_TliBulj
5 OTIKOTNTAC ATioniomiag
Meprypagr | 11111 | [a-o | [Avac v
=l ; T aé
liam) | 13187 | Pick Ehzyxoc  Adyoc D il vf2 Ved ™| - pinoc Adyianc
z | Me oupnayei nJ\lvBouc |
hi(em) | 570 Pick Megobc 1 1.907(1) 1.23 10,40 178.88 1940 | | i
Afopsuon: A mheupdc v Meoodg 2 1.703(1) 2.24 .80 159,19 -14. Kapupn exrog emncbou
Meoméc 3 0.507(1) 2,00 6.12 143,21 3.1 [~] kAaomi Seibpnan
Plens Evipspman || neopac4  2.788(1)  0.81 2.44 81.36 68 ¥ | | @sipnon Adpavalc
% . < > NEQIORTIC
fiaypapn Evimyuon
Ehzyyoc || Eheyyoc Zuvohika AnoteAfopara | | AnoTehéopara Zuvorikd EEofog [Inpomy#fio K.A.A.ET.

. To performthe checkin OUT OF LEVEL DIP for performance level A check the method or methods
respectively.

. If we also check the "Draft CADET" option, all checks are based on the CADET.

The out-of-plane bending was introduced as an independent option from the CADET in order to

give the designer the possibility to include these checks also in case he makes a valuation with

EC8-3 (unchecked "Draft CADET)")

The results are shown in the following printout (parallel to the horizontal joint)
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Emavéhsyyoc o Kapyn - EAleyyoc Emdpken
Erabpn EmreheomnikdéTnTa
‘Eheyyog o kdpyn exktog emim £dou mopdaAinha
. t oTov oplfovTio appo
o p
em Mago | Mo Me/ | Ema
(kN/m2) | (kNm) (kNm) M =414 pREID
1 65.0 9.33 241 -2.45 1.02 Oy
2 65.0 2334 10.87 -1.61 0.15 Mal
3 65.0 2541 10.55 -0.97 0.08 Mal
4 65.0 24.06 4.05 0.14 0.03 Mai
5 65.0 2589 6.50 -0.97 0.15 Ma
6 65.0 12.01 294 -1.80 0.61 Ma
Emaveheyyog o Kdapyn - Ehsyyoc Emdpksiag - &
‘Eheyyoc o kdpyn £ktog emim £dou mapdAhnha
. t aoTov oplfovTio appd
o 5
em M Mes M/ Emd
(kN/m2) (kMNm) (kMNm) Mo 1 pKEIT
1 |65.0 9.33 4.02 -2.45 0.61 MNai
2 650 2334 9.52 -1.61 017 Mai
3 |650| 2541 8.79 -0.97 0.11 MNai
4 |650| 2406 3.49 0.14 0.04 MNai
5 |[65.0| 2589 5.36 -0.97 0.18 MNai
6 650 12.01 4.03 -1.80 0.45 Mai

Note that the magnitude od is common because it is used in both calculations. Of course, MEd is also the
same.
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2. Parallel to the vertical joint / Perpendicular to the horizontal joint

o

rrri

7 ¥4y

2.1 With an inactive area visa

FTaBUN ENmehe; Z1abpn
OTIKGTITAC AElonigTiag
A-DL » | IkavonoinTikd ~
d A Tponog Aopnong
511 0323 Ano apyohBodopr g
9.05 0312 Peappn extog eningdou
19.18 0.161
[ ]khaooks @empron
Bempran Adpavadc
> nepioyrg

EEodiocg [ I Npooyzdio

| activate the option "Visit inactive area”

The first method is in accordance with paragraph 7.6b of paragraph 7.3 of K.A.D.E.T. by considering
the inert area for bending about a horizontal axis using the following formula

1 2 (7.6B)
Mpgyz.0= Efwr.d 4
£ xai t, TO WUAKOC KL TO TAXOC TN¢ KOAUMTOHEVNG Olatopr¢ tou otolxeiou
QVTLOTOIXWCE
fura N EbEAKUOTIKY avToXn TNG TOXOMOLAG (=fu/Vu)-

Attention, here the regulation speaks about the length of the bending section of the element and
since we are in the case of the moment about the vertical axis, | in the formula is the height of the
wall.
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2.2 With an inactive area visa

TraBun Enmehe- Zrabun
OTIKGTNTAG AglomioTiag
A-DL -~ |IkavonoinTikr i
od 5u Tponog Adpnang
511 0.323 | Ao apyokBodopq v
9.05  0.312] Faiun exroc snincdou
39.18 0.161
Khaooki Bempnan
D Bewpnon Adpavolc
> nepiox(g

Efofog [ ] npooy&dio

| activate the option “Classical View”

The second method is according to the classical view of the overlap of the solids of the stresses (not
included in the KADET) and the following relation is applied:

2
M_ =1xd2*t *h/6

max,2
fxd,2 : fxk,2/cm Flexural design strength of masonry for bending perpendicular to the horizontal joints
t : wall thickness
h : height of the wall
We note that the two formulas are the same, the only difference being that in the first case the tensile
strength of the masonry is introduced, while in the second the flexural strength corresponding to this
direction is introduced.
This is why the results shown in the printout below

62



EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

ipksiag KAAET. map.7.3
TnTag A

Aot ‘Eheyyog o kdpyn ektdg smim ESou
moapdhinha oTov KOTOKOpUPO Cppo

a i Rd2.a sz ng.l' Ema

I {kNm) {kMm) M za20 pKEID

Oy 59.46 0.13 0.00 Ma
Ma 59 46 -0.08 0.00 Ma
Ma 59.46 0.17 0.00 Na
Ma 59.46 -0.11 0.00 Na
Ma 59.46 -0.13 0.00 Ma
Ma 59.46 0.31 0.01 Ma

;- IrafBpn EmrehsonikoTnrag A

ot ‘Eheyyoc o kdpyn exkrdg smim Edou
moapdhnha OTOV KOTAKO pUPO CpPO

a Mma, 2 = Mza/ Emd

I (kMm) (kMNm) Mz 2 prEID
59.46 0.13 0.00 Mai
59.46 -0.08 0.00 Mai
59.46 -0.17 0.00 Mol
59.46 -0.11 0.00 Mo
59.46 -0.13 0.00 Mo
59.46 0.31 0.01 Mai

are exactly the same because the same value is set for the tensile and flexural strength.
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+  Performance Levels B and C checks in terms of deformations

OBSERVATION:

For the checks to be performed, both options in the out-of-plane bend must be checked, regardless of
whether or not the "Draft KADET)

X

ETaBpn Enmehe- ZTabpn
OTIKGTATAG AElomiaTiag

TKavonaInTIKY ~
. Tponog Adpnang

Lege)

5.11  0.323 | Ane apyohBodopn s

9.05 0.312 Kapwn £kTog emingdou
19.18 0.161
[v] Khaookr @=zmpnon
B=zmpnon Adpavolg
> HEPIUXﬁG

(oot

Checks are presented for bending parallel to the vertical joint and correspondingly parallel to the
horizontal joint.
The final angular deformations shown have been multiplied by incremental factors based on the

following:

To check performance criteria B and C, the inelastic movements (dinel) of the building are required.
relationship between the former and the latter is given in the comments paragraph 5.4.4 of the

K.A.D.E.T.
i lforT2T
d, c (z.5.3)
T
1.0+ (g 1) <
inel — Tfor T< T , (254)
q c

el

A coefficient is calculated per direction and used depending on the type of seismic combination (x or
2)

IMPORTANT!!
To calculate this coefficient, g and Tc are required. In order for the program to read them, the controls in
the analysis must be opened.

If you want to see the actual deformations put g=1 in the analysis or use a non-seismic combination
(the augmentation is only done for seismic ones)
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3.1 At the same time the vertical joint
The angular deformation developed is of the following form

rri7i

J-'.ffir

d T

The results of the project are as follows

Emaviheyyoc o Kapyn - Ehsyyoc Emdpksiag - EraBpn Emmsheomikotnrag B kan

‘Ehgyyog gz KGpWn eKTOC eTTITES OU TTapdAinAa OTOV KOTAKOPUPO CpHO

ola) u Sed 8. K, Frs | s | Buz | B Rs | &/ | CTO

(mm) | (mm) | (mrad) | (mrad) | (kN) (kN) | (mrad) | (mrad) | (mrad) | {mrad) | Ry | P*®
0.270] 0.006 0.682] 5677] 985 57.64| 528455] 90304 5677 2838 024 Na
0.274] 0.003 3.819| 1.043] 875 104.98|2877.403] 230773 1043 0521] 733 O
0.279| 0.003 0549 7376] 6.08] 93.73| 406730 26397 7376] 3688] 015 MNa
0.275| 0.003 1580 =2531| 235 37.96|1185.357| 73394| 2531 1265 125 Ox
0275 0.002 0.738] 5416 13.24| 56.71| 553939 129358| 5416 2708 027 Na
0270 0.002 0.730| 5389 16.78| 54.72| 556731| 170602 5389 2694 027 Na

oy en| | Lo P —

For the calculation of all the above quantities (angular deflection 6ed and failure deflection Rd) the
distance L shown in the above figures was used
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3.2 At the same time in the horizontal joint

The angular deformation developed is of the following form

Eyfuo I7.1.9: Opopde opuakns arpodis &g,
The results of the project are as follows

Emaviheyyoc ot Kdapyn - ‘Eheyyoc Emdpkaiac - Itafpn Emmehsonikétnrac B kan T

‘Ehzyyoc og kapyn ekTtdc emmédou Tapdhiinia orov opildvTio appd

ety u ed | 04 | F | Fa | 8e | 8. | 6, | R | 8o | ET®

(mm) | (mm) | (mrad) | (mrad) [ (kN) (kM) | (mrad) | (mrad) | (mrad) | (mrad) | R, | PK&I®
1| 0.270] 0.006 0.160| 24.231 985 5764] 123810] 21157| 21157 10579] 002 N
2 | 0.274] 0.003 0170 23456 8.75| 104.98| 127802 10658| 10.658| 5328 003 Ma
3 [ o279] o003 0.185| 21935 6.08] 93.73| 136767| @&s876| B8.876| 4438 004 Na
4 | 0.275] 0.003 0.183| 21818 2.35| 37.96| 137.501| 8514 B514| 4257 004] Na
5 [ 0275] o0.002 0172 23274 13.24| 56.71| 128897| 30101| 23274 11637| 0.01] Ma
6 | 0.270] o0.002 0.158| 24832 16.78| 54.72| 120814| 237.041| 24.832| 12416 0.01] Ma

For the calculation of all the above quantities (angular deflection 6ed and failure deflection Rd) the

height Ho shown in the figure above was used.

In both cases the program finds the two nodes with the maximum and minimum displacement
respectively and in the first case ded is the difference between the two displacements by their
horizontal distance L while in the second case by vertical distance Ho. The failure rotations are

calculated in the same way.

Finally, the choice of the data reliability level (to obtain the appropriate ym=yw) and the way of
building the masonry which has to do with the limits in terms of deformations when the pile is

controlled by shear (page 7-26 KADET) were added.
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6.3 Sizing of the partitions

In order to carry out the dimensioning of the linear members used to simulate the horizontal and
vertical friezes, they must first be unified and then dimensioned as single members.

To consolidate the Horizontal members, select the Consolidate Beams command

9

Bagwo Movtshomoinon Epipdvian Epyohein MAGKE DopTia Avahuan Ami
- r ﬁg i = F "__.J’,- _/"- Al
ECE-ECBEI1 (0] - o g | = ’—’ﬁr ’a‘ﬂ?’ ‘
&, EREY W £ L \
Mio Evepyo Isvapio  Mapa- Evomoinon || [Fuvéxsiec! Bleyrog Amotedé- | Xopoktn- Emiuon | Auyiopdc E
perpol  Mekww ~ Sokwv = 'Omhon~ oupora ™ plopacT - o
Izvapio

l EhEyRoc noo

v
/ Evurm&ar[ Aok

e @®iz00 - R P

£ALLD S

)
/.,/' fuoypapr Evomoinong Aokwy

AeSopcva Epyou X
I_H - o

[ i L.k 3300-90.00-0-00 A |

.k 3301 -60.00 -0-0.0

- 3302 -30.00 -0-0.0

- & 3303-0,00 -0-0,00

...+ 3304 -90.00 -0-0.0

.k 3305 -60.00 -0-0.0

- 3306 -30.00 -0-0.0

- & 3307 -0,00 -0-0,00

A+ 3308 -90.00 -0-0.0

-k 3309 -60.00 -0-0.0

- 3310 -30.00 -0-0.0

- & 3311 -0,00 -0-0,00

. 3312 -60.00 -0-0.0

b 3313 -30.00 -0-0.0

- 3314 -0.00 -0-0.00

-k 3315 -60.00 -0-0.0

b 3316 -30.00 -0-0.0

=
;g-'}’,' Eupzon emiherTia

i o
).J Elpzar ouvolKa

L

%:' Moypa@i ETEKTIRG

"]

;,‘-'g% fioypapn ouvoliko

e
;]-‘;" MpoTynozie omhong

and then:
- Either you show the sections of the horizontal divider one by one.
- Either you show the first member and then with the windowed option, all the others.
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To consolidate Vertical members, select the Consolidate Members - User command.

L)

e Bogwo Movtehonoinon Eppavion Epyaleio

" ¥ = F s |
&, [EceEcEBE v i % o g

Mo ' Evepyd IevGplo  [opa- [Evamoinon || Tuvéxetec Eheyyog
peTpoL | Mekww Sokwv ™ Omhan”

Levapla -

= < AuTopaTn
= H[ﬁp-mu.oo B ig

?_.‘? %Rpﬁu'm
AzSopéva Epyou oox y

e :
: @‘ Epepansian

..... A 3300-90.00-0-0.0 A | a

..... A 3301 -60.00 -0-0.0 B

..... A 3302 -30.00 -0-0.0 & awswon
..... A 3303-0,00 -0-0,00
..... A 3304 -90.00 -0-0.0
..... A 3305 -60.00 -0-0.0

..... A 3306-30.00 -0-0.0 z
..... A 3307 -0.00 -0-0,00 ﬁ el

42200 _annnonoan

w Aoy paipr EMIAEKTIKG
-

This command is mainly used in masonry buildings with vertical reinforced concrete elements that
connect the nodes of the surface nodes and that need to be consolidated in order to be dimensioned.
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Select the command and then point to the start and end points of the
members you want to consolidate.
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7. ENHANCIES

SCADA Pro offers the possibility of reinforcing the masonry with:
e single or double Reinforced Concrete Jacket to increase the compressive, shear and flexural
strength of the element

* Inorganic Matrix Mesh (IMM) for in-plane shear reinforcement
*  With metal rods
e In addition, in the cases of aid with DeeplL to the Harmfulness or with Enmeta, you shall specify

the
compressive strength of the reinforced masonry in accordance with the relevant formulas:
1 - I/, J‘;,jn
fwc = fwc,a erc,:‘ N fw‘ﬂ(l—'_Ff_}
¥ra w S owgl
(Deep Harmony) ( Enmeta)

As well as

e with reinforced coating (only in MIP)

Having completed the checks, through the files of the printouts of "Assessment of Masonry", you can
read the Characterization of failure that results and reinforce accordingly.

NgBzmpa Kepahaig Telyog MeAsmg MAnBog ZeAiGuwy
8 revika AnoTipnon Toixou: Avarodkos_1 ‘ Azbopiva Kmpiou
- AvaAuan Am— USSP SN DS
H \ ] Tikibia - 3|
(- AlagTagioAdynon A
- Evioybozig al | Toie  Bbgung [ Amatjan |
- Zibnpa Ar BTt ¢ Wiog 3 148w o & =1 M
EdAiva [31.574 fl l"JB.'r‘:'rI: Tedgar J0ces
: . T Tiimng 5 AT P
- Toonotia st M 500
: ] ¥ L il W e O - |
- AnoTI Torgonoi :
B : unon , ononac Drembcomic anpdbeag w = 270D ECA @2 £ 1)/ ECE 83 5 (5]
{0 - Avarohikog_1
. Evey ) Emrabomacimra AL
AvuTcleg_Z Emineta Medoqg  ET 1 Tl peiysmssn CFa= 1H
Aumkog_1 : : ! nr"
; i ig Tany ot N ki ovaogd f fllentl & A7
B.IUTIK.OC_Z filieomy e, meres, L ®nn) = 1m
Bopaiog_1 Appen yopors Sy avimgn iy Mo} = ER L]
5----Bépaoq_2 A pogn By ayrom ey i) = 15
(- NpopsT pnon YAk Mbjm Banumne aving by Mirem} = L4
Fienyiia so Kosowinpuipii;, Mo i
Aemryrme ] ey SieE iy erd el S rrtprimi] Eereg
| RS [P R K sl aredpeios U STy oY h-:!rl'mrrr -
em | [eml e [¥] H e ] [i] L, T3 [ T 1
icm| (=] ) | = 1I:-'| (L111] | = hl
1 08| 04| IEFIF MDE| 283 [E] 123 50 380 FE T El
3 Ha 0d| 3say M0 43 a3 Q3 b2 380 01 asnigon 1
Ermpring Mosdune ox tpowe Sunijioas § sapopopgpusions
Tand. Evmwharr, A Erbprg, Enmulaormdtmog B QT
| Beredignc) Mo npopspusro ol
LU} - - Endpenn
Vo | W] g [ = [ Bl b
03] (0] = i i | e | dmead)
1 ET3| 25 a7 3] The
3 1243) ni 1578} Che
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Magrpnmikn) Evioyuon Torgonoiiag pe vonAsypara avopyavng prmpag (LAM)
Evimyuan Toikonoliag pe MzrahMkEs PaBoug

Kapwn exTog eningdou nzpi opildvmo Eova
udmpnon kan Kapwn exkrog eningdou nzpi KoTakopugo atova

Kapwn evog eningdou

Evioyuaon Tarkonoiag pe evéuara palag

Evioyuon Torgonoliag pe Pabl appoldynua

KaBapiopog Ohwy Cancel

Evigyiozi; Pépouoac Toyomouag
Lugrunmikn) Evioyuon Terkonaiog pe vonAsypara avopyavng prmpag (TAM)
Evioyuon Toikonoliog pe Merahhikis Papdouc
Kapwn kT emingdou nzpi opildvno atova
Lidmunon ka Kapyn ekTog eninedou nepi kKaTakopupo atova

Kapn evrog emnédou

Evigyuaon Torkonoliag pe evepara palas
Evioyuon Torkonoliag pe Babu appoddynupa

Evimyuon Torgonoliag pe OnAiouevo eniypiopa

KaBamopog Ohww Cancel

?
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Ehsyyoc Togomouns: Amotipnon (ECE-3) pd
111 s Teiyo IT‘E:IBIJI‘[ Enmehz- :"_Ttlﬁuq
5 OTIKGTTTaG Adionmigriag
Mzprypagr 111 B-5D | |Avekm ~
Eppavian Eleyyoc  Adyoc u] Wf1 Vf2 Ved TpoRos Anes
; ¥ i nAive
lfm) |378.85 | Pick | |Meombci 0.027(5) L.00 9,35 15,25 137 i 554 o
hicm) | 300 Pick Meomoc 2 0.024(30) 1.79 25.211 27.28 2,49 Kapnpn exroc emnedou
: : Ynepf. 1 0.092(50) 0.90 4.06 13.72  -162 | [|khaoow Gsidpnon
nf,uuzuun 4 nheupe EJEthnFln ABpavoug
Meog EvnpZpooan I} MEQIOKNG
figypagr Evioyuorp || € > | [Npooytn KAAET
Ehzyyoc || Eheyyoc Fuvohika AnoTehiouara | AnaTEAEDuaTE Tuvolka Etodog
Evoyicewg ®épovoag Toyomouag X for modelling with

finite surface elements

modelling by
equivalent frame method




EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

7.1 Reinforcement with mantle

To reinforce a wall with single or double sheathing, in the "Library" of "Masonry" you define the
characteristics of the sheathing, which automatically modify the overall characteristics of the original

wall.

You set a new name for this reinforced element, which you register, to then use to define your

reinforced wall.

|GuTnTeg Togomoag

'Mncmmﬁ anmronAfodopn-M2 25 cm

57

Ovopa | Mnamkr) onronhBodopn M2 25 cm

Tunocg ﬁépou:m M | Movog Toiyog

MBbmopn | OmrankiBog kowee Bxax 19

MNayoc {em) 25 fb=1.6733 fbc=2.0000 £=15.00
Kaviapa TapevTokoviaua-M2 e
MevikAG Epappayns Le pgAimm ouvBéoswg fm=2.0000
avmpitzg | ? | L1{crn}|0 | t1 (cm) |u | t2 (cm) E
IKOMOEENG ToloS
Fuvohiko nhdrec Awpidwy kowiaparog g (cm) ] 7
[tef=25.00 k=0.45 fk=0.7944
MBoowpa
Nayec (cm} 0
Koviapa
avmpise | 2 | Lo |t o | 2@ E

E

Bapodepa TANPOOES. ¢y oy jmm3) Mo (am)
C20/25 20 ]

Eninzfio Mvdang Erafun Nowonkod

sheyyou i
Asdopeva yia Kprmpio Aotoyiog Taoswy - AnoTipnon

Epehsuamicn Avroyn fwt (N/mm2)

ETL:Mepiopioygvn

Tunog YipioTopen
Mavduag .
Mayoc {cm) {finkeupoe, |
S xahuBac
c20/25 v| Is500 v

u: Jrcrn fRdo,c(MPa)= 0.30

AyikOpwan | Yupic npdoBem pépigva |

] Karardpupol Appoi nAfpeg (&3.6.2}- ? |
[ opifavnoc Appag naxouc =15 mm

Biphiofirkn
MBoowpdTwoy
Koviapdrmy

NEo
Sl

AvToxn ot ion Siakovikn SAipn (N/mmZ}

Edid Bipog, (KN/m3) | 18.4444
ol Avowr f (4/mma2)
ot [

Néyog (loodtvapo) {om)

(GPa)

T
it
[KNﬂJlmerrnqg‘ Avroyr fekl
v [

Select the grid again and through the Calculator window, the sub-grids of the wall that needs

reinforcement are identified:
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

YrcAcyaipog Dudfuy Midypdrun

PR

Bihmyropds | Aidm |t

T TR

Then within the Grid window you locate the subgrids of this wall and modify the Quality and
Thickness

Mepiypampr | 51/14/2 | Yhkd | Togonoia ~ | Mowmra | EN-NiBiveg Toi
EronyEio ks (Mpa/cm) (®) IooTponid () OpBoTpomikd Movia |0
Plate L 300
c : . 10,3329497: 4,13317991:
MukyoTTa MNAdrog (cm) Nayoc (cm) Exx (GPa) E -
005 ~| |3 S | Ew(ps)  03399T cqaum3) | 257142857
i = .
| Mzprypapés [ Empav. MAgyparog Ezz (GPa) 10.33234978 ahe*10-5
! Opdadwy MAzyparwy [ Eminefarmra wxy(D.1-0.3) l:l aty*10-5 1
W 1 PLATE Ps1a22) A
| 5P 51/5/2 wxz(0.10.3) 0 abor*10-5 1
i 6P 51/5/2 .
i P 51/7[2 wvyz{(0.1-0.3) 0O Exx * =FEyy *
| 3 510312 vz ) | Exx *vxz =Eyy *vxy
| ap 51/9/2
| 10P 51/10/3 Evnugpwan . .
i 11P 51/11/3 : XahuBag Onhapod oK
[ 12P 51/12f2 Aiaypacpn
I 13F 51/13/2 , 5220 W
I W Nz Etoboc
L

Then, repeat the Analysis procedure, updating with the new data, and the reinforced wall checks to
obtain the new adequacy ratios, until you manage to obtain ratios less than unity. The process is
iterative and can be done as many times as needed.
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

Masonry with concrete sheathing - Remarks:

What is affected?
The placement of the concrete jacket affects the following:

* the equivalent thickness

* the specific gravity

* the Elasticity Measure

* the characteristic compressive strength

* the characteristic shear strength.

Notes: Since the equivalent thickness and Modulus of Elasticity changes it means that the tension of
the elements is different than without sheathing. So | will have change the thickness of the surface
elements and rerun analysis.

What controls are in place?
The checks carried out are the same as those carried out on an unjacketed wall. That is, the provisions of
Eurocode EC8-3 (Annex C) concerning:

* In-plane shear

* In-plane bending

What parameters are changing?
The changes brought about by the installation of a mantle on a masonry wall relate :

-Equivalent Thickness

-Special Weight

-Thermal Resistance

-Characteristic compressive strength
-Elasticity measure

It is obvious that some parameters do not change. There are two reasons:
1. Not used or not needed in EC8-3 controls.
2. These are parameters that do not change (e.g. shear strength of unloaded masonry)
but are used or needed in the EC8-3 checks.

Similar differences are seen in the valuation issue.

Note: But what about the shear strength? Why do | only see "Initial" values?

The reason is that the shear strength depends on the axial load and therefore there is no maximum value
that is representative for the whole wall.

To resolve this , in the table in the figure below, there is a column in which the shear strength value

for the critical combination is given.

Erravikeyyog ot Kapyn - Kopagmpiopog Neoowy
SjaTurmes avToxf oToRElow uTd ahovike AICTURTE TVTE
B wor | SN Km Kap OTOREIOW UTTd SedETpnen T
i l'lf_'}":'\'; n':'.#':'lk:_ W Hn ) u KEpaKTh PN
sCmi fcm H D M Wy Y\ O L ] [ullulles
[em) {erm} (kMG | 4xX0S kM) =11 ikPa) {HM]
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Comparison of results before and after insertion of the sheathing in an indicator wall

& I

Jakidai 11 i T Toliha 81
Teiges | V0T [THneripes | | | Faipas | 15T BT
deoendang - Mo (f o 0w Vo o= 3 00rmi Asmnaani , = i ¥ =3
Elec  © Modae) U 08 cm i ra o Mo
fineg  : Mmsgromeg Timag  : Maeag st
[y PR L Brlromm i e ey = W
Edmti Rpr ¢ (] e (=T FFS M= T
TodnEmimwdorny . & DL
|HIE:|-|:|-:53. E_ mHmi= i | ﬁml T i Evniha Tagwy £ Majmepuiphey fF = KB
Fexrtia o ke P 6 B Eawiian wargl [ e
fronamy) P - vy Y Baerghy, Tegrermaisy, | M ra g T G | 3z
ey Lumm T T
[l Kmrma e agnl wa o W1 63 AgEi, repaeT ST ENTEE - (3]
3 . Ayme ey By ey e wfs
I ppeehipd Al T iy Beane [
Tatinia Ieppsbipaicy Pl | ikl & S S - a
P Ayt L iWves' | ™ s B L " sy o Tanincy
EeiETe § i B SO gR0 e Ene
Ugritinr Jrpriaars ¥ am Epy apzeTy
Nesiina Tospdlipans bl R T e |:: i o H i W " i
ﬁlix N Tigen 1 firwi & | | _m_ﬁl__m wii'i) org | L
[E i/ ER T ] 5 L} BLIINED
vt gt L e T Fm0] Awi] § TR ama W8] F1] Wmmm [
[ 1 I _Fil |
[ Tafyes, - M DTl | Toigen, | 108 | dimariemen
wamruy ¢ Rimis {§ <3 (el Yoo 23 0 Saatang : Mg =4 Gl Vipag 8 =1 08
EBay o ENVelobod-h2 S ow Ef o ENAsabap L Siam
Tiieg | Mamil iaal

i N 1 fni = T
BT

Bt B = Rt

Voo Blagrearpe; & el e 04| s,

La i)

PRI Rl
E|m EEPAE mppe wiigmg S04

U grio fapamied o

LA NIRRT
Ty Teasbdguisg

Pilges i ppory =

e divegd b | = Uprpe Erarsmpiqrig & Kipd &
Mibay P, Ene'eliiii v,

I e ] Flosieys Bilofn 2500
Gleg - Moinpas Mgecijods A0

Mgy &0 8

gy Smrpymay Aoz pankic by, WP = 1 I8

Tmog 1 awig e

ok Mg b/« W
Tty eopdlear @ ¢ ZIE1SE ECE W34 1/ E08 lLE T
Trifr Errusiwsrniag ACTH
Ewimli Tadawy,  EM1 Mapajotpley o= W
BaTrgy, = Wl paeTgee  BARTE| #9My [
i Ben ™ T
Agnmd Epa B mana i
gy iy Bty o L
ki pary femymren I (]
Rl | SATEgH T (P T 7
| T [ s L gl W
e | e |y ] H 3y W 5] s W Eowi
ot | imw | me | G mg | ke L
[V WT| Too| WNE| M| wwy| WA BT pEa A WOV Emed i
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7.2 Reinforcement with Inorganic Matrix Fiber Mesh (IAM)

Beyond the cloak, for reinforcements:

1. with IAM _ %
2. with metal bars i~ el
3. with mass injections 1 g :l ”
4. with deep grouting P e
5. with reinforced coating (only in MIP) s ,'; m:
f ¥ Pesoeck
. . . n . n L Elhﬂ-l
select the Reinforcement command in the window "Masonry - Valuation" and then | || = ..
the reinforcement. " :— r |
m ‘tnepg 4
5 o
Additionally, next to each reinforcement there is a that opens the list of the o F 7
selected wall's Passes - Overhangs. i sy
We enter the details of the aid and then select the pins and/or lintels where the aid :IF m: i
will be applied. =
. i
111 = Erafyn Enrele- Trihy
: | TR mna;  Agenarie |
Tepeypogd | 111 = e 5
Eem |]Tg_a;|: Pk |E?qr;|;nq Mivgor, 5 i w2 Vied . 'P"‘““'*“':“m
i) ﬂﬂ_l Pk | | Neaos.,. Mz ouymayeic, okiviiou:
S = !mb-; 1865.. 1.79 144 0is Re] Kbt sivac i
; Dmmmmm
tucypagh L% | g
Eboyyeg Tuvolamd Anoeidopara | | AnoTebtopoTo Tavnhied [ npaemtdin
Ewnoyioei Pépovons Togonapag = w

| Evioyuan Torcendiog pis vonkiypara ovbpyavis witpag (1aM) || 2

Eviayu

SuamprrTmy E\ll.uxum Togomouns g rul;mlbﬁmu ovopyavrg prtpac (AR

Torgonotog £ Mevokbmde PofBoug

oo by [sa'mns—|-p

Epfoli midyarog Af{mm3 im)
2
E] Evienouon o ana g 2 nhsupds

H

< e
Mimpa Elccmeatitriros EF (GPa) !W

B Mopmdegna B e
Expehoamea Avron fed () | 2209




EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

The use of Fiber Grids for in-plane shear reinforcement is defined via the corresponding window and for
the wall selected from the list.

Furthermore

Select the "Design Method".

SCADA Pro includes two methods and you can choose between

Triantafilou & Antonopoulos (2000)

Define the characteristics of the mesh, based on catalogues and according to the materials of the trade.

. . . EMAaC Sika
! In SCADA Pro have been imported the materials of the companies

By selecting the company and the corresponding material, the characteristics of the mesh are
automatically filled in by the program.

| wrtpn T Evioyuon Togomoung pe womhéy pota ovopyaung ptpog (LARM)

|

i MzBobog Iyetaopol |ACI 549.49R-13 b
Epifada nhsyparog Afmm2/m) 158

ApiBuac ETphasmy

CODM 200

MzBodog Zyediaopod |ACI 545.4R-13 % b

ELBaB6 nhéyuaros Af{rm2)m)

Yhuea [AM

SikaWrap-350G Grid

Then press the "Checks" button again and check the results obtained after inserting the grid. You can
repeat the process. The program checks each time taking into account the last characteristics you set.
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Srrralm

Nomeasdy | Sercheds ]

7.3 Reinforcement with metal rods

In SCADA Pro have been integrated the reinforcements with metal rods in load-bearing masonry
beams and is now automatically checked in tension in case the above reinforcement with metal rods
has been placed and whether a concrete jacket (one-sided or two-sided) has been placed.

v Trefin Emrpie- T
L T TRTYTO, A By,
A-D% AvaTy

im0, Sy
P unowo, ridei

i Vel =

4.81 mEm

o] 109z 126 T3 i1 FoRagT] Boas BT
106 ann 1IZAT -LT B ) B
Ba1 ot 45.63 o T s -_-l-mmc-v& By sl
¥ = erpeyne
j £ Elrygsc Tenkad argredipegma | Esyrrhbaugrn B Ren ERie Ll rirmatian w4 BE T
E rclj([crzlq P®Epovoag Toyomouag >
Lugrprmikr] Eviayuaon Torgonoiog pe vonAypara avopyavng prrpac (TAM) ?
Ewioyguon Torgonoiag pe Merabhkzg PaBdoug
Kapwn exmog emngdou nepi opipvno atova ?
fudmpnon kar Kapyn exroc eningbou nepl kaTtakdpugpo dgova ?
Kapyn svTog emnsdou ?
Cancel

* Bending out of plane about the horizontal axis. Tensile pickup.
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Evioyuon Togomouag pe Metohhukég Pafdoug *

Kapwn exroc emnédou nepl opildvmo atova

MAnBoc pafdwv ava epshkudpzvn napad
Epfabé Sioropric pafdou As{mmz) 7.3

Mérpo Ehaoriemmrac Es {GPa)
Méom) Taon Siapponc Fsy(MPa)

EpeAruomin avroxr Siappons Fy (ki) 7,149985

EM4C Cancel

*  Shear and bending out of plane about a vertical axis.

Evioyuaon Togomoung pe Metohhikig Pafdouc X

Aidrpnon kol Kapywn skrog eninsdou nepi koTokopugo dEova

Mindog paldwy ava spehkudpevn napaid l:l
EpPado digropng paBdou As{mmz) 7.3

MéTpo EhaomiaTmrac Es (GPa) 500

Méan Taan Giappons Fsy(MPa} 979,45
Ecpa\hcmm avoyn Giappans Fy (ki) 7.149935

| EM4C | OK Cancel

* In-plane bending.

Evioyuon Togomouog pe Metahhkéc PaBboug

Kapywn evrog emnédou

MNAnBoc paPéwy ava epeikudpevn nopad | 5
EpPadio Siaroung paPfdou As{mm2) 7.3
MzTpo Ehoomikerrrag Es (GPa)
Méon Taon Siappong Fsy{MItB 979,45

Epehicuamir| avTayn diapporic Fy (kM) 7.149985

| EM4C | oK Cancel

We can manually set all the requested sizes or simply select the EM4C command and a corresponding

material from

Y hiko

STATIBAR. 4. 5mm ~

Cancel

Pt

[

program.

Below is an example explaining the amplification process in detail:
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

¢ EXAMPLE:
We will look separately at pins and lintels.

Etonysia kol Xapaktnpiopog Neoowv
NigTunmik avToyn atorxeiou utd afovikn AgTunTmen avToyn
oo 'Yl.po‘g nﬁxqg BUvapn Kan Kdpyn grolyeiou utrd SidTpnon XEIpEII('TI]- —
[cm) (cm) H, D M vy i D fq Vi plopog
{cm) {cm) (kM) | 107 | (kN) {cm) (kPa) (kM)

1 570.0) 650] 3601 123.0 -1.9 12 0.3 1059 86.7 59.6 Kdpwn 3
2 5700 650] 461.9| 2240( -341 "y 82 2240 86.7 1262 Kapwn 2
3 570.0 65.0] 4612 200.0 8.7 34 1.9] 2000 86.7( 127 Kapyn 3
4 | 570.0| 65.0(1140.0 81.0 3.3 31 01 81.0 86.7 456 Kdpwn 3
5 57000 650] 3995] 121.0 4.9 31 07 1210 86.7 68.2 Kapwn 3
6 570.0| 65.0| 4845 Me.8| 1222 80.5 13.4] 116.8 86.7 65.8 Kapyn 1

‘EAsyyor Emrdprsiag Negowy oe opoug Buvdpswy 1] TUpapoppuigewy
Itaf. Emreheor. A ItdBpeg Emimeheonikomnmag B I
(Auvdpeig) (Napapoppwosig) .
ala . " y - 5 5 Emdpkeia
wy |y | V=V mm) | mm) | (mrad) | (mragy | O D

1 1.8 0.3 5.7 Ol

2 174 8.2 21 Oy

3 -2.1 1.9 1.1 Crl

4 15 0.1 12.6 Oy

3 0.9 0.7 1.2 Oy

6 16.8 134 13 Ol

In in-plane testing for all 6 pins the dominant magnitude is bending and none have adequacy. In this case
they will be reinforced in in-plane bending.

By pressing the "Enhance" button the following dialog box appears
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

Evigylozig Dipouoag Tog oo o
Ajarprmkr) Evioyuaon Togonoiag pe vonAeypara avopyavng prrpac (LAM) | ?
Evimyguon Torkonoiag pe Merahhikes PaBdoug
Kapyn skmoc enngdou nzpi opifovmo atova 7
AdTunon kar Kapgin exkToc smngdou nepl KaTaKopupo dgova ?
I Kapwyn evToc emnzdou I ?
Evimyuom Tongonoiog pe evipara pafog ?
Evioyuon Torgonaoniag pz Badl appohdynua ?
KaoBapiopoc Ohowy QK Cancel
Evioyuaon Togomeung pe Metodhkic PafSoug x

Kapywn evTog emnédou |

MNAnBog paRdwv ava epshkudpzvn nopad
EpBado Siaropric paBdou As{mm2)

Merpo EAaomikdommrac Es (GPa) 500

Méon Taon Siappong Fsy (MPa) 979,45
Etpehruamin avroyr diapponc Fy (kM) 7.149985

EMaC Canesl

give the details of the aid and then select the pins to which the aid will be applied (in this case all 6)

*
EnmiAzEre Neoools - ¥ népBupa
yia eheyyo
1 I7 Mzooagl ™
2 I7 Mzogog 2
3 I7 Meooog 3
4 I7 Meooog 4
5 I7 Mzogog 5
1] I7 Meooog &
7 [ vnzpe. 1
s [ vmeps.2
9 [ vmeps.3
10 [ ¥mepB.4
1 [ ¥mepd.5
12 [ ¥meps.6
13 [ ¥l 7
14 [ ¥mep8.8
15 [ |YmepB9 | v
Cancel
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

We run the checks again and then in a separate printout we get the results of the amplification.

| [ Tehifo - 6|
Toigog £ 11111 -
Evioyuon Tongomalag pe perabhkig paffoug
Evioyuon of kopyn svTag ETTomiSou
MenBog phfbur avt ppeheudpevn mopesd = 1 Mem raon Siapgon Fey (MPa) = 879,45
Epfafiar Soropis pafbou (mm2) = T30
Mitpa Ebaamedimyas E, (GPa] = 500.00 Epehxuomery ovroor Bmppong Fy (kM= 715
"Ehnyxog Medowy
al | “Ygoo | Mdyog My, My X [ . . 3
a | [em) ) [kNm) kM) ] [N} Mo, | Emapena | Euvlivoopas
1 [ 5700 | 650 | 448 @ | o0z | 1543 | o0 Hai 3
2 570.0 5.0 -110. 54 -34. 14 0.05% 5417 a1 Hai 2
3 57010 B30 G557 -3 07 005 57.03 0 (h ] 2
4 570.0 &5.0 019 1334 0.03 14.24 0014 Hai 2
5 5.0 5.0 419 485 0.0z 16.91 0.011 M 3
[] H

5700 | &5 -1.42 -166. 58 020 8620 | 0m5 i

On the pins we even have an out-of-plane failure parallel to the horizontal joint as shown below

Emraviheyyog o Kapyn - Ehsyyog Emmdpraiag KAAE.T. map.7.3 I1afpn Emrehsomnikétnrag A

‘EA£yX0C 0 KAUWN £KTOC ETTMTEGOU Trapdihnha oTov "EAEYX0C Of KAUWN EKTOC ETTATEGOU
i t opif ovTio appd Trapdhhnha OTOV KOTOKOpU®O apud
v em) [, Mams e, e Ema Moms ™ el Ed
(kMN/m2) (kNm} (kMNm} M ms10 (kMm} (kMm} M mez o pKEIT
1 65.0 6.23 1.61 -2.63 1.63 0¥l | 59.46 0.07 0.00 Nai
2 G5.0 2344 10.92 -1.59 0.15 59.46 -0.17 0.00 Ma
3 G5.0 26.21 10.88 -0.54 0.05 Ml 59.46 -0.24 0.00 Ma
4 G5.0 6.27 1.07 -0.04 0.03 Ma 59.46 -0.12 0.00 Ma
5 G5.0 2773 6.96 -1.10 0.16 Ml 59.46 -0.16 0.00 Ma
G G5.0 11.61 2.84 -2.21 078 Ma 59.46 0.45 0.01 Ma

ZTOV TIOPOTTaVL THVOKD OTOV UTTOACYIONO TWV oo WY, av £xEl ToTroBemBei povBiag okupobEparog ) oTTAIOPEVE ETTIXpIOROT EXEI
Angdd utrdwn n alEnan Mg avroxnc pe Baon Ty oxfon I6.4 Tou KAAET.

We go to the corresponding reinforcement and give the data of the metal bars. The
results are printed in a separate printout
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EXAMPLE 7: 'VALUATION OF A MASONRY BUILDING'

Toiyog : 11111

Evioyuon Toixotreliog pe peTalhikég papBoug

Evioyuon oe KAPYn £KTo¢ eTTITTESOU TTapdAAnAa oToV opIfOVTIO GpUS

NARBog pdPSwv avd spehkudpevn Tapsid = 2
Eppadov diatoprg pdfdou (mm2) = 7.30
Métpo Ehaomkomrag E: (GPa) = 3500.00

Méon taon Siapporig Fsy (MPa) = 979.45

Egehkuonkn avroyr Sapporc Fy (kN)= 7.15

"EAeyyxog Necowv

af |Mikog | Na ,
a (gm}t; (cﬁf;g [k':Er:ﬂ (:ﬁ} (r:.} (ﬁ.':} [k':r;;} Mea/Msy | ETrdpreaia | ZuvBuaopog
1 123.0 65.0 -2 .63 -153.56 0.11 1.08 49 86 0.053 Mau 2

2 | 2240 65.0

3 | 200.0 65.0

4 | 8.0 65.0

5 [ 1210 65.0

6 | 116.8 £5.0

We then look at the transoms.

Toiyog : 11111 AmoTipnon
Lronysia kon Xapoktnpiopog Ymépbupuww
MaTpnmkq avtoyn otorgeiou umd afovikn AraTpnrien avToyn
| ~ryog |Méxog Blvapn kal Kauyn aTolyeiou uTrd BIdTunan XapakTr-
T fem) | (em) [Ty D N v Vi D s v, piopeg [ EUVO
(cm) {cm) (kM) | (107 (kN (cm) (kPa) (kM)

7 102.0| 63.0 94.4| 2450 2.3 Epeikuauig 1
8 102.0| 63.0 70.9 95.4 0.8 Epeikuauig 3
9 98.0] 65.0 86.5| 353.0 -3.3 0.7 6.7] 495 86.7 279 Kdpwn 3
10 98.0] 65.0 62.8 96.2 0.2 Epehkuauac 3
1 98.0] 65.0] 171.1] 3530 -8.8 1.9 9.1] 2548 86.7] 1435 Kapyn 1
12 98.0| 65.0(| 196.0 96.2 2.0 Epehkuapig 1
13 83.0| 650 166.0| 2450 1.5 Epehkuapig 1
14 83.0| 650 166.0| 1420 1.0 Epehkuapig 1
13 72.0| 63.0| 144.0| 2450 2.7 Epeikuauig 1
16 72.0| 63.0| 144.0| 135.0 11.0 Epeikuauig 1
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‘EMeyy ol Emdpkaiag Ymépbupwy of opouc BuvAapswy 1 TUpUHOpPLITELWV

alo

Itdl. EmrsheoT. A

(Auvapzig)

ErdBpsc EmimehsomikéTnrac B R I
(Mapapoppwosrg)

Vg
(kN)

v,
(kN)

Vo [V

u.
(mm)

u
{mm)

Bag
(mrad)

8y
(mrad)

B [ By

Emdpkeia

Oy

Oy

6.7

35

Oy

10

Ol

"

9.1

3.3

Oy

12

Oy

13

Oy

14

Oy

13

Oy

16

Oy

There are some lintels that fail in tension. Until now in SCADA Pro if an element failed in tension no
further check was done. With the addition of the ability to reinforce in tension this criterion has
changed and if the tensile reinforcement is sufficient, as shown below all other checks are now

performed as well.

1. IMPORTANT OBSERVATION.

It should be clarified that in SCADA Pro until now, when a tensile stress occurred, the combination
with the corresponding worst tensile axial (positive) was indicated. In the new version of SCADA Pro,
when a tensile stress occurs even in a combination, the designation is indicated in the corresponding
field. However, the combination number and the corresponding line items do not belong to the tensile
combination but to the combination that gives the worst ratio in the in-plane adequacy check (it is

the check below).
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Toiyoc : 11111 | Amotipnon
Itoysia kan Xoapakrnpiopog Ymépbupwy
Anatunme | avroxn otoryeiow umd afoviki MiaTunmkr avrox
Yyog |Méyog Bivaun Kar Kapyn oToiEiou uTro IGTPnan Xapakm-
W em e T [ o | N ] v v | D ; v | eoweg  |FO

d T vl T

{cm) {cm) (kM) | (x107) ] (kN) (cm) (kPa) (kM)
7 102.0 [ 65.0 94.4| 2450 2.3 Epehkuguidc 1
|8 102.01 650 709 954 0.8 Egpehkuopos | 3
7 98.00  63.0 B65| 3930 -3.3 0.7 b7 495 B6.7 e Kapwn 3
10 98.0] 65.0 62.8 96.2 .2 Egehkuauds | 3
" 98.0] 65.0] 171.1] 353.0 -5.8 1.9 9.1 2548 86.7] 1435 Kapyn 1
12 98.01 650] 196.0 96.2 20 Epehkuopic 1
13 83.01 65.0] 166.0| 245.0 1.5 Epehkuopoc 1
14 83.01 650] 166.0| 142.0 1.0 Egpehkuopoc 1
15 7201 650] 144.0| 2450 27 Epehkuopoc 1
16 7201 650] 1440| 155.0 11.0 Egpehkuopoc 1

In the case of superlattice 8, it is observed that its failure is characterized as tensile but the axial force
is negative (compression). This means that combination 3 whose data are listed is the combination
with the worst in-plane check ratio, while obviously the tensile is from another combination. To find
out which combination has the worst tensile ratio, we need to add reinforcement to negate the tensile
problem in the lintels that require it. It is important to emphasize here that we should always address
the tensile and then and with the appearance of the other checks we can move on to other
reinforcements if they are required.

Tensile strength is given by the option for out-of-plane bending strength about the horizontal axis.

Bvioyiozg @épovaar Togomouo 4
Aarpnmin) Eviayuon Tongonoiog Pz vonASypara avopyavns prmpac (TAM) ?
Evimyuarn Torkonoiog pe Merahhikes PaBdoug

I Kappn sxTéc eningdou nzpi opilavno abova I ?
AidTpnan ko Kapyn kT eningdou nEpi koTakopupa atova 7
Kapwn evTog emnzbou ?
Evimuom Toonoiog pe evepara palog ?
Evimyguarn Torkonoiog pe PoBl appohoynua ?

KaBapiopds Ohoy QK Cancel

After entering the reinforcement data and checking again we get the following results.
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Toiyog : 11111
Eviogyuon Toiyotrolidg pe peTarhkég pdRSoug

Eviogyuon yia EpeAxuopo

MARBog paPdwy avd speAkudpsvn Tapsid = 2 Mzon Tdaon Siapporc Fsy (MPa) = 979.45

Eppadov diatopic pafdou (mm2) = 7.30

Métpo Ehoomkornrag E. (GPa) = 3500.00 Egehkugmikn avroy Sapporig Fy (kN) = 7.15

‘EAeyyog Necowv
ala (ﬁﬁ“} “fﬁ} Neo/Fy | Emdpraia | Tuvbuaopog
1
2
3
4
5
6
‘EMeyyog YmépBupwy

ala (Eﬁ“} (I{FI:II} Neo/Fy | Edpkaia | Zuvbuaopoe

7 6.06 28.60 0.212 Mai 2

8 4.41 28.60 0.154 Mai 2

9

10 3.37 28.60 0.118 Mai 2

11

12 6.77 28.60 0.237 Ma 2

13 1.47 28.60 0.051 Mai 1

14 322 28.60 0.113 Mai 2

15 6.43 28.60 0.225 Mai 2

16 13.79 28.60 0.482 Mai 2

All transoms except 9 and 11, which had no problem, no longer have a tensile problem.
The same result would have been obtained if a reinforced concrete sheath had been installed

The sheathed tensile test is shown in a separate printout
We then reopen the controls.
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Toiyog : 11111 | AmoTipnon
Itoiysia koo Xapaktnpiopog Ymepbupuwv
AaTunmik | avtoyn arorkeiou umd afovikn MaTpnmikn avoy
ol “(LIJO\G |‘|[‘Ix0\g Blvaun Kal Kauwn gTolkeiou utrd SIdTenon Xupm()m— _
(em) | (cm) Hs D N vi Vi o fa Vi pIopPOC
(cm) {cm) (kM) | =107 (kM) {cm) (kPa) (kM)
T 102.0( 65.0 94.4| 2450 23 0.0 0.0 2450 86.7( 138.0| Ewchkuopodg 1
8 102.0( 65.0 70.9 95.4 0.8 0.6 05 95.4 86.7 53.7| Ewchkuopdg 3
9 98.0( 65.0 86.9| 353.0 -3.3 0.7 6.7 49.5 86.7 27.9 Kapyn 3
10 98.0( 65.0 62.8 96.2 0.2 0.1 0.1 0.0 86.7 0.0| Epshkuopog 3
11 98.0( 65.0] 171.1| 353.0 -5.8 1.9 9.1] 254.8 B6.7| 1435 Kapwn 1
12 98.0( ©65.0( 196.0 96.2 2.0 0.0 0.0 96.2 86.7 54.2 | Epehruoudc 1
13 83.0( ©65.0| 166.0| 2450 1.9 0.0 0.0] 245.0 86.7( 138.0| Epchkuoudc 1
14 83.0( 65.0| 166.0| 1420 1.0 0.0 0.0 142.0 86.7 80.0| Epehkuopde 1
15 720 650 1440| 2450 27 0.0 0.0 2450 86.7( 138.0| Epchkuopde 1
16 720 650 1440| 1550 11.0 0.0 0.0 155.0 86.7 87.3| Epchkuopde 1
‘Eheyyor Emrdpkeiag Ywépbupwy o opoug Suvdpswv 1) Tapapop@uoswy
Ital. EmmreheoT. A IraBpsg EmimehsomikoTnrag B i I
(Avvdpeig) (Moapapoppuwoseg)
ala Eméapreia
\.-’51‘ V“ Vg [V L N u R Bz . 8 . Bag [ By
(kM) (kM) s {mm) (mm) | (mrad) | (mrad) s
T 2.1 138.0 0.0 Ox1
8 4.5 537 8.6 Ox1
9 -23.6 6.7 3.5 Ox1
10 -3.1 0.0 2352 Ox1
11 -30.1 9.1 3.3 Ox1
12 45 542 0.0 Ox1
13 0.3 138.0 0.0 Oy
14 6.3 80.0 0.0 Oy
15 7.9 138.0 0.0 Ox1
16 21 87.3 0.0 Oy

It should be noted that there is no difference in the initial characterisation. Where there is a difference
is in the appearance of more checks for the other forms of failure in order to identify deficiencies that
will probably be addressed by reinforcements that are made, where necessary, as in the pickets.
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7.4 Strengthening with mass injections and deep grouting

e Reinforcement with mass injections (homogenization)

* Reinforcement with deep grouting

Evwgylozig Pépouoas Togomoug o
Ajarprmkn Evioyuaon Togonoiag pe vonAeypara avopyavng prrpac (LAM) ?
Evimyuom Tongonoiag pe MeTaAhkes PaBdouc

Kapypn skmoc ennédou nzpi opifovmo atowva ?
Aidarpnan ko Kapyn exmog emnédow nepl karakopupae agova ?
Kappn eyt zningdou ?
Evimyuom Tongonoiog pe evipara pafog ?

Evioyuon Torgononiaog pz Badl appohdynua

KaoBapopoc Ohowy QK Cancel

* Reinforcement with mass grout is based on paragraph 8.1.2 of the KADET.

Evioyuaon Togomaouag >

Evimyuon Tononoias pg evepara palac

Naxog Epappoyrig (mm) 100|

Eificd Bapoc ukikol nAfpwonc (KMN/m3)

SMmkn AvToyr Far,c (Mpa)
Eifiog Eveparog Yopauhiknc AoPEoTou e

Eifoc Tongonoiag AigTpoaTT) e

avac —

An EMA4C reinforcement material has been incorporated.

The application thickness of the reinforcement has to do with the total volume of grout mass required
(for three-layer) and the total grout mass weight required (for disc and single-layer) to be used. These
guantities are calculated based on the voids in the masonry that will be filled (backfilled) with the
grout. The application thickness shall be such that its ratio to the total thickness of the wall is
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equal to the ratio of the volume of the voids (to be filled with the grout) to the total volume of the
wall. For example, if the volume of the wall voids is 20% of the total wall volume and the total wall
thickness is 500 mm, the application thickness is defined as 500*0.2= 100 mm.

In the results we now see the new average compressive strength

| ‘Eheyyog MNeoowv |
. - Meor Sk Avio Méon Aarpnmien Avio
o '}g‘f i o o Tmo! (mmz)
Apiiery Me ‘Evepa Me Appordympa | Tedmn Ao Tehmn
1 150.0 230 114 213 2.13 015 0.30
2 | 2000 25.0 114 213 213 015 0.30
3 | 200.0 250 114 213 2.13 0.13 0.30
4 | 150.0 25.0 114 213 213 015 0.30

We also see the new average shear strength fvm0O.

It is recalled that the initial fvmO is derived from the corresponding characteristic shear strength fvk0
(which is a given of the masonry) based on the relationship of the KAN.EPE.

fvmo = m|n(15 fwko, fuko+ 0.05 (MPa)), (CEE' Annex 4.1 (§2b))

From then on, the two new strength values and the new bending moment are used in the calculations,
where appropriate.

For example for a wall before reinforcement

Emimelo Mwwong:  EM:Nepiopiopévn CF.= 135
Avroyéc Towomoiag ; Xgpaxmpionkd BAmmk aviox £ (Wmm') = 0.79

Méon Bhmmikh avroxn It [T'l.l'mm‘]l = 1187

Apn| yapakr. Sty avroyg . Mmm) = 010

Apyir| péon Siamp avoxe [ mm) = LEEE

Méyiarn Siatprmxe avroy fomn M'mm™) oor

and for the same wall after reinforcement
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Emimedo Nvwong EM:Nepiopiopévn CF.= 135
XapakmnpioTikn BAmTKg avioxn £ {N;mmzj = 0.79

Méon BAmmiK avroxn = (NWmm) = hiamm
Apyxikr xapakr diatp. avroxr feo  (N/mm®) = 010
Apxikr péon diatp.avioxn Limg Nmm*) = 030}
Meyiorn diaTpnnkn avroxn e {N!mmzj = 014

* Reinforcement with deep grouting

The deep grouting method is essentially a method of replacing the old mortar with new mortar with
improved mechanical characteristics. This results in an increase in the compressive strength of the
masonry in accordance with the provisions of paragraph 8.1.1 of the KADET.

Evioyuan Togromouoe ot

Evimyon Tokonoiog pe Babd appoidynua

Mayoc Epappioyrc (mm) 62.5
Epnaipikn orafzpad

avac Concel

As far as the thickness of application is concerned, the requirement is the ratio of the volume of the
new mortar of the grout to the total volume of the old mortar. Since the new grout will be applied to
the existing joints, we enter the depth of the new grout in this field. If the new grout is to be applied
on both sides, this value is multiplied by 2. For example, if the new grout will be 5 cm deep both sides
of the wall then enter the value 100 mm.

The corresponding results are shown below:
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. Mion QATmiER AvToy] Mion Aiarpnmen Avioyi
"; “Eﬁn':“"'l"; "[glfﬂ“ s [H.l'm':ni‘! b g o u[rllwmré-.z] gk
ApIET N Evepa Mz Appordynua | Tekxn A Tehmn
1 150.0 250 114 1.82 182 0.15 0.15
2 | 2000 25.0 1.14 182 182 0.15 0.15
3| 2000 250 1.14 182 1682 013 0.13
4 | 1500 250 1.14 1.62 1.82 015 0.15

Grouting improves only the compressive strength and the corresponding sizes affected by it.

If both types of reinforcement are used, the final result is the ratio of the sum of the individual new
strengths multiplied by their respective application thickness, divided by the sum of the two
application thicknesses.

Finally, a new button has been added to the reinforcements dialog box which deletes all
reinforcements that have been placed on the given wall.

Evioyioag PEpouoag Topomouas pod

Marprmkrn] Eviayuan Togonoiog pe ivonAsypara avapyavnc prmpac (TAM) ?
Evioyuon Torkonoiag pz Merahhks Pafdoug

Kapwn sxroc emnsdou ngpi opidovno dgova ?
MaTpnon kol Kapyn skToc ennedou NEpi KOTaKopupa atova ?
Kapyn evroc smnidou ?

Evimyuon Tokonoiog pe evepara paloc ?

Evimyuon Toponoias pe BaBl appoidynpa ?

I KoBapiopog Qo Cancel
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7.5 Show reasons for depletion with Color Grading

Valuation( EC8-3)

»
1. Bending within level

2. Bending out of plane parallel to the horizontal joint

3. Bending out of plane perpendicular to the horizontal joint

4. Out-of-plane bending parallel to the vertical joint (11)

5. Out-of-plane bending parallel to the horizontal joint (ll)

6. In-plane bending with reinforcement initial control

7. Bending within level with reinforcement

8. Bending out of plane parallel to the horizontal joint with reinforcement
9. Bending out of plane parallel to the vertical joint with reinforcement
10. Shear with reinforcement with metal bars

11. Shear with IAM reinforcement

12. Tensile with reinforcement with metal bars

13. Tensile with concrete sheathing reinforcement

OBSERVATIONS

Each pessary and each lintel shall be coloured with a single colour corresponding to the depletion ratio.
When the walls are painted, a white outline is drawn around the pins and lintels.

At this point it should be emphasized that if the initial characterization is Tensile or eccentricity the
program does not make any further checks. In this case the wall is delineated:
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In-plane bending is the initial control

‘Ehsyyor Emdpkaiag MNeoowv oz dpoug duvdpswy 1j TUpUHOpPuTswv

Itaf. Emreheot. A

EraBpsc EmimsheonikdTnragc B R I

(Auvdpeig) (Mapapoppwosig)
ala v v - 5 Emapkeia
ad T U, u 2 ]
(kM) (kM) Ves IVt (mm) | (mm) | (mrad) | (mrad) B 1 8,
1 11.0 222 0.5 M
2 331 16.2 21 Oy

Select the in-plane bend
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Epiepovion peyeBuov pe ypuopotiker Suefalpon >
depouma Toronolia || AnoTipnan '
Kappn evToc Ennedou | Mavi f

Elpac Tipamy

[ ] Epepéivion péveo aurdv nou aoroyoly (Ayoc = 1)

Cancel

And you have the following picture
L (L %o E ‘ : : X ERE

N r;

See for example for the two pips the reasons included in the previous printout.
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For out-of-plane bending, when we have a performance level A (checks in terms of forces) the first
way is the classical consideration which is indicated at the bottom of the printout. The second mode
(inert area consideration) is that indicated by (l1) and is shown at the top of the printout.

For example, you choose the out-of-plane bend parallel to the horizontal joint (l1). It is with an inactive
area view. The result is shown at the top of the printout for that wall (2 passes and 2 lintels).

Emaviheyyog o Kapyn - 'EAsyyog Emdpraiag T
‘EAEYY0C OF KAPWN £KTOC ETIMTEGOU Trapdihnha otov

) 1 opIf OVTIO appud
A | o) o W mmr s ez Meo/ Ema
(kM/m2}) (kMm) (kMm) M 5a4 e pKEID
1 50.0 85.79 19.03 -2.95 0.16 Mai
2 50.0 | 218.83 30.86 1.38 0.04 Mai

Zrov TUpOTT ALY 'rrl'r-.'ctr.ct aTov Urruhpwupc'u TWV avTaxwY, av £xe ToToBemBel pavd
Anggd umbwn n adénan mg aviaxric.
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Emavéhayyog o Kapyn - Eheyyoc Emdpraiag  Z1dt
‘EAsy}0C 0 KAPWN £KT0C ETTTESOU TTapdhinha aTov

ofa t opil OVTIO appd
(cm) 0 M 1o [ (] Ema
(kM/m2) (kMm} (kMm) M sa1s pKEIT
3 50.0 G60.05 7.00 568 0.81 Mai
4 50.0 0.71 013 -0.08 0.63 Mo

ETOV TTOROTTa L 1T:n.'0!|<:ct arov urrchp\nqud TLV OWTOXUIV, av ExE ToTToBEemBel pavd o
Anpe uTrown n abgnon mg avioKrc.

and the corresponding colour representation
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The same logic is followed in the part of the controls concerning aid. One observation concerning
selection:
* In-plane bending with reinforcement initial control
This check generally gives results identical to the selection:
* Bending within level
The results are different if the initial characterisation is

tensile or eccentricity so in the test without reinforcement you do not get results while with
reinforcement the tensile is overcome and you get results.
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